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H*$U#.&//122&3&42224/;C.&A#-L9+,&H%#@#&E#()#@$*.&/0122&3&4222C0C;.&A#-L9+,&A*%#9,&
V<=9<%*,.&/;122&3&4222CC22.&A#-L9+,&I#<=#&89&M+9<%*7.&422122&3&4222B;25.&A#+%*&"9<T<%&

A#)L#8*&H*%@9,&?9-*.&/D122&3&4222CCCB.&A#W,#&X*7(*,O<.&44C122&3&42224PPB.&A<(9$#&

K<T9<%*&I9%<%#.&/P122&3&4222CPPP.&?#-#(<#&EL#=9,&89&"<F#.&//122&3&42222;DD.&?#-L#(<#&
E#%=#(L*&K*8%<@+9,.&42P122&3&422242D/.&?#-L#$&A#-<#,&"*G9,&6*#%9,.&4C0122&3&

42222D40.&?#W#%#&A#%Y+9,&89&A9$8*$)#.&//122&3&42222D4P.&?W=9#&K*8%<@+9,&K<T9<%*.&

42C122&3&4222C/C5.&I#+(*&R+(<#$*&K*,*&>9<Z9<%#.&/0122&3&4222B5/D.&I#+(*&V<)-*%&A989<%*,&
S#F#,)9$*.&440122&3&42222C/B.&I98%*&[9$%<Y+9&Q*F9,&K<T9<%*.&42C122&3&4222CP40.&

I98%*&?#W(*%&I#=#$9((<&H#-<,-#.&/P122&3&42222;BP.&I(#)<8*&[9$%<Y+9&'9%$#$89,&89&6*+7#.&

424122&3&422242D5.&I%<)<(#&K#)L9(&:=9(<$*&E#%8*,*.&42C122&3&42224B/5.&K#U#9(&:8#)L<.&

422122&3&42222D/B.&K#U#9(&E#%=#(L*&"<F#.&/0122&3&42225;PB.&K#U#9(&'%9<-#,&E*,-#.&
422122&3&422255D/.&K#U#9(#&'<@+9<%98*&:$8%#89&6-*)L<9%*.&422122&3&422220P2.&K#<#$9&

6#$-*,&:%-9F#$.&/0122&3&4222254P.&K#GL#9(&?*(9-*&:+#8&89&Q*F9,.&/0122&3&42224C/B.&

K#Y+9(&8#&6<(=#&H*%@9,.&42D122&3&422252CB.&K#W#$#&8#&I#7&I*%-9(#&V9(*,*.&/;122&3&
42222500.&K9$#$&6<(=#&?9@%9<%*,.&42B122&3&422244PB.&K9$#-#&A#%<#&K*)L#&89&

V#,)*$)9(*,&"+)9$#.&/P122&3&42224B4/.&K9$#-#&K*)L#&6<(=#&'<#(L*.&420122&3&422225D5.&

K9$#-#&V9%#,&K*)L#&:(=9,.&42B122&3&42224P/B.&K9$#-*&E#%8*,*&89&A9$9,9,.&422122&3&

422244C4.&K9$#-*&\+J<&89&E#F#%@*&A+%#O#F<.&//122&3&422222CB.&K*T9%-#&"<GG*&89&
E#%=#(L*.&/D122&3&4222CDBD.&K*8%<@*&Q*F9,&89&A#--*,&6*+-*.&422122&3&4222C/D5.&

K*8%<@*&"9<-+@#&89&E#%=#(L*&E#=#()#$-9.&42B122&3&4222524B.&K*$#(8&8*,&6#$-*,&](<=9<%#.&

/0122&3&42224;C/.&6<(=<*&R*,9&'<@+9%98*&S+#%-9.&/P122&3&4222CD54.&6*%9$)<#&A#89<%#&89&
V#,̂ )*$)9(*,.&/P122&3&4222BC40.&6+9(9F&E#(#7#$,&I#%#)#FG*,.&/D122&3&42225/P/.&

6+7#$#&E*$)9<)#*&89&6*+,#.&422122&3&42222PCC.&>L#(9,&_F#$*9(&:79=98*&6<(=#.&445122&

3&4222C;//.&>L<#@*&8#&6<(=#&A#)98*.&42B122&3&422245;P.&>L*F#,&'9%$#$89,&E#%8*,*.&

442122&3&4222C55/.&><#@*&89&I#<=#&>9<Z9<%#&E+,-*8<*.&/0122&3&42224CPC.&V<)-*%&89&
:(F9<8#&E*$-9.&42C122&3&42225/CB.&V<)-*%&A9$9,9,&89&E#%=#(L*&E*9(L*.&/0122&3&

42224BC/.&V<)-*%&I9%9<%#&:U*$,*.&44B122&3&4222CP/4.&V<)-*%&V<9<%#&"+$8T9%@.&/0122&3&

42224CD;.&V<$<)<+,&:U*$,*&K#F*,&[<%#<)<.&/;122&3&42224245.&V<-*%&K*8%<@+9,&6#FG#<*&
H#%T*,#.&425122&3&4222B44D.&̀ #$89%&'9%$#$897&?#=9,.&42C122&3&42222P25.&̀ 9,(9W&89&

A989<%*,&:(F9<8#.&442122&3&42222PB0.&̀ <((#F,&E#=#()#$-9&8*&?#,)<F9$-*.&42;122&3&

42222/00.&\#$&E#=#()#$-<&:%#@#*.&44D122&3&42224;02.&\+%<&A9$89,&](<=9<%#.&44B122&3&

42224P44.&\=9,&"+#$&E#%=#(L*&Q+#)L#(#.&//1221

41414&K9,+(-#8*&U<$#(&$#&G%*=#&*TJ9-<=#&9&)*$=*)#ab*&G#%#&#,&G%*=#,&8<,)+%,<=#,&8*,&

)#$8<8#-*,&Y+9&,9&89)(#%#%#F&G9,,*#,&)*F&89U<)<c$)<#.&$#&,9@+<$-9&*%89Fd&$eF9%*&89&
<$,)%<ab*.&$*F9&8*&)#$8<8#-*&9F&*%89F&#(U#Tf-<)#&9&$*-#&U<$#(&$#&G%*=#&*TJ9-<=#1

42224CB4.&:$8%9&6#$-&:$#&8#&6<(=#.&D5122&3&42225/BP.&E<$-LW#&A#%<#&89&"<F#&6#$-*,&

E*,-#.&D2122&3&4222CC4/.&S9$<,&IL<((<G9&](<=9<%#&E#%=#(L*.&/D122&3&4222B;B4.&_,G98<-*&

E(#+8<$*&S+#%-9&?9-*.&/2122&3&42225P52.&_79Y+<9(&[*(,T#)O&K#F*,.&P2122&3&4222BB55.&
'#T<#$*&Q*F9,&'9<-*,#.&P;122&3&42225B;B.&Q+,-#=*&89&"+)#,&'<)L9.&/;122&3&42224C;4.&

R9,,<)#&E%<,-<$#&H*%-*-.&;D122&3&4222250P.&R+(<*&E9,#%&8#&A*-#.&;2122&3&42225;B5.&I#+(*&

"<F#&89&H%<-*.&02122&3&42225CP0.&6#(#%%+8$9'#%#J&8#&E*,-#&R+$<*%.&P;122&3&42225CPP.&
>L<#@*&:$8%9&6<(=#&Q*$)#(=9,.&P41221

4141C&K9,+(-#8*&U<$#(&$#&G%*=#&*TJ9-<=#&9&)*$=*)#ab*&G#%#&#,&G%*=#,&8<,)+%,<=#,&8*,&

)#$8<8#-*,&Y+9&,9&#+-*89)(#%#%#F&$9@%*,.&$#&,9@+<$-9&*%89Fd&$eF9%*&89&<$,)%<ab*.&
$*F9&8*&)#$8<8#-*&9F&*%89F&#(U#Tf-<)#&9&$*-#&U<$#(&$#&G%*=#&*TJ9-<=#1

42224/CB.&E9(,*&:$-*$<*&'9%%9<%#&R+$<*%.&42P122&3&42222D24.&E<)9%*&I#+(<$*&A#)98*&

?9-*.&/C122&3&4222CD5B.&S#Ŵ ,*$&](<=9<%#&8#&6<(=#.&/B122&3&4222C;2C.&_F#$+9(&K<)#%8*&
A#%Y+9,&6<(=#.&04122&3&42222CCD.&'9(<G9&6)L#<T(<)L&E#%8*,*&'*%-9,.&425122&3&4222BP22.&

'%989%<)*&"+<,&:(=9,&>#=#%9,.&0C122&3&4222CP2D.&Q#T%<9(&V<$<)<+,&6*+,#&8#&6<(=#.&/5122&

3&42225205.&[9%T9%-9&Q*F9,&89&](<=9<%#&K*)L#.&02122&3&422245/2.&[9%<)*E#%%<)*$89,&

6<(=#&89&](<=9<%#.&/C122&3&422222D5.&g@*%&K*T9%-*&6<(=#&89&:79=98*.&0;122&3&42224/;;.&
g$#W#%#&V9(*,*&8*,&6#$-*,.&0P122&3&42222;4/.&R9UU9%,*$&H9%-%#$&89&:()#$-#%#&6*#%9,.&

02122&3&4222452C.&R*#*&S9(9<&A#%-<$,&:(=9,.&0B122&3&42225BC4.&R*#*&I#+(*&6<(=#&H#%%*,.&

02122&3&42225D/2.&R+(<*&E9,#%&I9%9<%#&8#&6<(=#.&04122&3&42222;B;.&X#((W$9&K#Y+9(&A*%#9,&
89&E#%=#(L*.&/B122&3&4222255/.&"<=<#&8#&6<(=#&>*F#7.&02122&3&42224/;P.&"*%9$#&V9(*,*&

8*,&6#$-*,.&/5122&3&42222BD0.&"+)#,&:T%9+&A#)<9(.&/C122&3&42222PPP.&"+)#,&:(=9,&

89&6*+,#.&0;122&3&42224/BC.&A#%)*&:+%9(<*&Q*$)#(=9,&8*&E#%F*.&/P122&3&4222CC/4.&

A#%)*$9&R*,9&89&6*+7#&8#&E+$L#.&424122&3&42225CD;.&A#-L9+,&'%989%<)*&89&A9(*&9&
E#,-9(*&H%#$)*.&00122&3&42224PPB.&A<(9$#&K<T9<%*&I9%<%#.&/P122&3&422222C2.&I#F9((#&

E%<,-<$#&E9%Y+9<%#&'%9<-#,&89&:,,<,.&05122&3&4222C/C5.&I#+(*&R+(<#$*&K*,*&>9<Z9<%#.&/0122&

3&422222B/.&K#U#9((#&8#&6<(=#&69$#.&/4122&3&422220P2.&K#<#$9&6#$-*,&:%-9F#$.&/0122&3&
42224C/B.&K#Y+9(&8#&6<(=#&H*%@9,.&42D122&3&42222500.&K9$#$&6<(=#&?9@%9<%*,.&42B122&

3&42224D44.&K<$#+%*SJ#$<%&:(F9<8#&I98%*,#.&0P122&3&4222524B.&K*$#(8&8*,&6#$-*,&

](<=9<%#.&/0122&3&42222;PB.&>#F#%#&"+)<#&"#)9%8#.&02122&3&42225P5/.&V#(8<$9W&8#&6<(=#&
?*@+9<%#.&00122&3&42222P25.&̀ 9,(9W&89&A989<%*,&:(F9<8#.&442122&3&42224P44.&\=9,&

"+#$&E#%=#(L*&Q+#)L#(#.&//1221

41415&K9,+(-#8*&U<$#(&$#&G%*=#&*TJ9-<=#&9&)*$=*)#ab*&G#%#&#,&G%*=#,&8<,)+%,<=#,&8*,&
)#$8<8#-*,&Y+9&,9&#+-*89)(#%#%#F&h$8<*,.&$#&,9@+<$-9&*%89Fd&$eF9%*&89&<$,)%<ab*.&

$*F9&8*&)#$8<8#-*&9F&*%89F&#(U#Tf-<)#&9&$*-#&U<$#(&$#&G%*=#&*TJ9-<=#1

422250P/.&:=9(<$*&8*,&6#$-*,&K*8%<@+9,.&4B122&3&42224P5D.&K<-#&89&E#,,<#&'(*%9$-<$*&
_)L9=9%%<#.&P0122&3&42225C5P.&̀ <(<#F&I#%#=#&89&:(T+Y+9%Y+9.&C;1221


���i����j�i���ikl�i�j�i

C14&:&G%*=#&8<,)+%,<=#&g&-9%m&#&8+%#ab*&89&B&L*%#,&9,9%m&#G(<)#8#&$*&8<#&C0&89&J+(L*&89&

C24/.&n,&0&L*%#,&oL*%m%<*&(*)#(p1

C1C&:&G%*=#&8<,)+%,<=#&gg&-9%m&#&8+%#ab*&89&B&L*%#,&9,9%m&#G(<)#8#&$*&8<#&89&C0&89&J+(L*&
89&C24/.&n,&4P&L*%#,&oL*%m%<*&(*)#(p1

C15&]&)#$8<8#-*&89=9%m.&*T%<@#-*%<#F9$-9.&#)9,,#%&*&9$89%9a*&9(9-%q$<)*&L--Gd33̂ ^̂ 1

)9T%#,G91*%@1T%3)*$)+%,*,3G@FrF,r4/rG%*)+%#8*%.&#&G#%-<%&8*&8<#&CC&89&J+(L*&89&C24/.&

G#%#&=9%<U<)#%&*&,9+&(*)#(&89&G%*=#,.&G*%&F9<*&89&)*$,+(-#&<$8<=<8+#(.&89=9$8*.&G#%#&-#$-*.&
<$U*%F#%&*,&8#8*,&,*(<)<-#8*,1&]&)#$8<8#-*&,*F9$-9&G*89%m&%9#(<7#%&#,&G%*=#,&$*&(*)#(&

89,<@$#8*&$#&)*$,+(-#&<$8<=<8+#(&8<,G*$h=9(&$*&9$89%9a*&9(9-%q$<)*&)<-#8*&#)<F#1&

C1B&]&)#$8<8#-*&89=9%m&)*FG#%9)9%&#*&(*)#(&89,<@$#8*&G#%#&#&%9#(<7#ab*&8#,&G%*=#,&)*F&
#$-9)98c$)<#&Fh$<F#&89&+F#&L*%#&8*&L*%m%<*&U<Z#8*&G#%#&*&,9+&<$h)<*.&F+$<8*&89&)#$9-#&

9,U9%*@%mU<)#&89&-<$-#&G%9-#&U#T%<)#8#&9F&F#-9%<#(&-%#$,G#%9$-9.&8*&)*FG%*=#$-9&89&

<$,)%<ab*&9&8*&8*)+F9$-*&89&<89$-<8#89&*%<@<$#(1&

C1P&69%m&9(<F<$#8*&8*&)*$)+%,*&*&)#$8<8#-*&Y+9.&8+%#$-9&#&%9#(<7#ab*&8#,&G%*=#,.&
U*%&,+%G%99$8<8*&G*%-#$8*&#G#%9(L*,&9(9-%q$<)*,.&-#<,&)*F*&FmY+<$#,&)#()+(#8*%#,.&

#@9$8#,&9(9-%q$<)#,&*+&,<F<(#%9,.&-9(9U*$9,&)9(+(#%9,.&stuvwxyz{|s}~wu��|ws}~�xz��.&

@%#=#8*%9,.&x|{�v��|}~FG5&x�u�|v&*+&,<F<(#%.&Y+#(Y+9%&%9)9G-*%&*+&-%#$,F<,,*%&89&8#8*,&
9&F9$,#@9$,.&T<G9.&{zw|�zz�.&xu�twzx.&�u��tu{�.&FmY+<$#&U*-*@%mU<)#.&)*$-%*(9&89&

#(#%F9&89&)#%%*&9-)1.&T9F&)*F*&%9(�@<*&89&Y+#(Y+9%&9,Gf)<9.&�)+(*,&9,)+%*,.&G%*-9-*%&

#+%<)+(#%&*+&Y+#<,Y+9%&#)9,,�%<*,&89&)L#G9(#%<#.&-#<,&)*F*&)L#Gf+.&T*$f.&@*%%*&9-)1&9.&
#<$8#.&(mG<,.&(#G<,9<%#3@%#U<-9.&F#%)#�-9Z-*&9o*+p&T*%%#)L#1

C1;&]&)#$8<8#-*&89=9&*T,9%=#%&-*8#,&#,&<$,-%+a�9,&)*$-<8#,&$*,&<-9$,&42&9&4B&8*&_8<-#(&$�&
4&�&IQA3A6.&89&4/&89&F#%a*&89&C24/.&G+T(<)#8*&$*&���v�z~�����u�~�z~��{���x�z~�|~�utxz~

�vu{�|����������~�ywwx��������utxz vu{�|�ts� z���v���z vu{�|¡~9&8<=+(@#8*&$#&
<$-9%$9-.&$*&9$89%9a*&9(9-%q$<)*&L--Gd33̂ ^̂ 1)9T%#,G91*%@1T%3)*$)+%,*,3G@FrF,r4/r

G%*)+%#8*%.&9&$9,-9&98<-#(1

C1;&?b*&L#=9%m&,9@+$8#&)L#F#8#&G#%#&#&%9#(<7#ab*&8#,&G%*=#,&8<,)+%,<=#,1&]&$b*&

)*FG#%9)<F9$-*&n,&G%*=#,&<FG(<)#%m&#&9(<F<$#ab*&8*&)*$)+%,*1

C1D&?b*&,9%b*&%9#(<7#8#,&G%*=#,&8<,)+%,<=#,.&9F&L<G�-9,9&#(@+F#.&U*%#&8*&9,G#a*&Uh,<)*.&

8#&8#-#&9&8*,&L*%m%<*,&G%989-9%F<$#8*,&$#&)*$,+(-#&<$8<=<8+#(&89&Y+9&-%#-#&*&,+T<-9F&
C14&89,-9&98<-#(1

¢���i���i��i�£¤�i�¥����i

514&:,&J+,-<U<)#-<=#,&8#,&#(-9%#a�9,3#$+(#a�9,&8*&@#T#%<-*&*U<)<#(&G%9(<F<$#%&8#&G%*=#&

*TJ9-<=#&9,-#%b*&n&8<,G*,<ab*&8*,&)#$8<8#-*,&#&G#%-<%&8*&8<#&40&89&J+(L*&89&C24/.&$*&
9$89%9a*&9(9-%q$<)*&L--Gd33̂ ^̂ 1)9T%#,G91*%@1T%3)*$)+%,*,3G@FrF,r4/rG%*)+%#8*%1

51414&]&E9T%#,G9&$b*&#%)#%m&)*F&G%9J+h7*,&#8=<$8*,&89&G%*T(9F#,&89&*%89F&-f)$<)#&

8*,&)*FG+-#8*%9,.&89&U#(L#,&89&)*F+$<)#ab*.&89&)*$@9,-<*$#F9$-*&8#,&(<$L#,&89&

)*F+$<)#ab*&9&89&*+-%*,&U#-*%9,.&89&%9,G*$,#T<(<8#89&8*&)#$8<8#-*.&Y+9&<FG*,,<T<(<-9F&
#&=<,+#(<7#ab*&8#,&J+,-<U<)#-<=#,&8#,&#(-9%#a�9,3#$+(#a�9,&8*&@#T#%<-*&*U<)<#(&G%9(<F<$#%&

8#&G%*=#&*TJ9-<=#1

51C&]&98<-#(&89&%9,+(-#8*&G%*=<,�%<*&$#,&G%*=#,&8<,)+%,<=#,&,9%m&G+T(<)#8*&$*&���v�z~
�����u�~�z~��{���x�z~�|~�utxz~�vu{�|����������~�ywwx��������utxz vu{�|�ts� z��

�v���z vu{�|¡~9&8<=+(@#8*&$#&<$-9%$9-.&$*&9$89%9a*&9(9-%q$<)*&L--Gd33̂ ^̂ 1)9T%#,G91*%@1

T%3)*$)+%,*,3G@FrF,r4/rG%*)+%#8*%.&$#&8#-#&G%*=m=9(&89&C4&89&#@*,-*&89&C24/1

k�¦����������¦i��� ����§l̈ ©�����
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 �!

:&I%9U9<-+%#&A+$<)<G#(&89&E#FG*&Q%#$89.&#-%#=f,&8#&69)%9-#%<#&A+$<)<G#(&89&A9<*&
:FT<9$-9&9&Q9,-b*&́%T#$#&�&6_A:Ś K&)*$,-#-*+&<%%9@+(#%<8#89,&$*,&-9%%9$*,&+%T#$*,&
%9(#)<*$#8*,&$*&#$9Z*&e$<)*&89,-9&98<-#(.&U<)#$8*&*,&,9+,&%9,G9)-<=*,&G%*G%<9-m%<*,&
F+(-#8*,&89&#)*%8*&)*F&#&-#T9(#&89&<$U%#a�9,&9&F+(-#,&#T#<Z*&8<,)%<F<$#8#1&
I9(*&G%9,9$-9&_Sg>:".&U<)#F&*,&%9,G9)-<=*,&G%*G%<9-m%<*,&<$-<F#8*,&G#%#&$*&G%#7*&89&
52&o-%<$-#p&8<#,.&#&)*$-#%&8#&8#-#&89,-#&G+T(<)#ab*.&G#%#&#G%9,9$-#%&S9U9,#&J+$-*&n,&
6+G9%=<,�9,&89&:-9$8<F9$-*&�&I%*-*)*(*&Q9%#(.&,<-*&n&K+#&A#%9)L#(&K*$8*$.&C;PP&�&
E9$-%*&�&E9$-%#(&89&:-9$8<F9$-*&#*&E<8#8b*1&

µ¶·̧ ¹º»¼½¾¼¾¿ÀÁÂ¹½Ã

:p&:%-1&40�:&Ä&4�&8#&"9<&C/2/3/C.&ÅÆ&=98#8*&#&+-<(<7#ab*&89&Y+9<F#8#,&G#%#&
U<$,&89&(<FG97#&89&-9%%9$*,Ç1
¦l̈ ª�&È&KÉ&C155/.22&#&KÉ&/15P;.221

�	�Ê��Ë	�«��������������������Ì̄��	²
�  ¢³
 �!
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4 AS6&3&
'?:6

6́ :6&�&6<,-9F#&
Ï$<)*&89&:,,<,-1&
6*)<#(

H"&I6H�&I%*-9ab*&
6*)<#(&Hm,<)#

6:6&3&'A:6 5BP1222.22

>]>:" 5BP1222.22

&&&&&&&&
&&&&&&&&&

&&&&&&&&&&"+)<9$9&>9*8*%*&A*-#
&&&&Q9%9$-9&89&Q9,-b*&8*,&'+$8*,
&&&&&&&&&_,G9)<#<,&8#&:,,<,-c$)<#

&&&&&&&&&&R*,f&Am%<*&:$-+$9,&8#&6<(=#
&&&&&&&&&&&&&&69)%9-m%<*&A+$<)<G#(&89
&&&&&&&&&&&&&&&&&&&:,,<,-c$)<#&6*)<#(


