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./@02;*.,50/60/@:+,./6-/.<*--2950/@.>9.60/<-:0/@02;+21-2@+.,-2;0/6.9/c-*A.9/6./-6>@.450�/0/P29;+;>;0/L-**.<+:�-+*.

.2>2@+0>/+2c-9;+,-2;0/6-/.;�/O�/��/,+:��-9/-,/-9;7,>:0/�/6+c-*9+6.6-/2./@+B2@+.�/2-9;./9-�;./�����/20/O+0/6-/�.2-+*0C/I

+2+@+.;+c./A>9@./-9;+,>:.*/./*-6>450/6./6-9+1>.:6.6-/6-/1B2-*0/-/6-/*.4./20/9-;0*�/.:�,/6-/+2@-2;+c.*/./�0*,.450/6-/�0c-29

<-9=>+9.60*-9/-/6-/>,./@+B2@+./,.+9/6+c-*9.C

�D/+2c-9;+,-2;0/<*+c.60/60/P29;+;>;0/250/<*-;-26-/9>A9;+;>+*/0/<�A:+@0C/)-:0/@02;* *+0�/0/9+9;-,./@+-2;7?@0/A*.9+:-+*0/6-<-26-/,>+;0/60

+2c-9;+,-2;0/<�A:+@0C/M50/209/@029+6-*.,09/>,./.:;-*2.;+c.�/,.9/>,/+2c-9;+,-2;0/@0,<:-,-2;.*¡�/6+99-/¢>10/I1>+:.2+>�/6+*-;0*/60

L-**.<+:�-+*.�/20/.2�2@+0/90A*-/0/:.24.,-2;0/6./c-*A.C/D/+29;+;>;0/2.9@->/-,/�£���/@0,/0/0A�-;+c0/6-/?2.2@+.*/<-9=>+9.9/-/+2+@+.;+c.9/6-

<*06>450/6-/@02�-@+,-2;0/-/6+c>:1.450/@+-2;7?@.C
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�I/6+c-*9+6.6-/=>-/.<0+.,09/9-/*-�-*-/<*+2@+<.:,-2;-/�/+2@:>950/6-/<-990.9/2-1*.9/-,/;06.9/.9/ *-.9/6-/@02�-@+,-2;0�/-/6.9/,>:�-*-9�

=>-/;B,/<0>@./*-<*-9-2;.;+c+6.6-/2./,.+0*+./6.9/ *-.9/6-/<-9=>+9.¡�/6-9;.@./µ*+9;+2./µ.:6.9�/6+*-;0*./6-/<-9=>+9./@+-2;7?@./60

P29;+;>;0C/I0/:0210/6-/9>./@.**-+*.�/,>:�-*-9/<.99.,/<0*/>,./9�*+-/6-/0A9; @>:09�/90A*-;>60/9-/2-1*.9�/@0,0/� /,09;*.,09/-,/6+c-*9.9

*-<0*;.1-29/2./¶·²̈���̈�̧¹© �̈�C/I;�/�£�º�/»¼½/609/:76-*-9/6-/1*><09/6-/<-9=>+9./-*.,/�0,-29�/-/.<-2.9/�»½/6.9/@+-2;+9;.9/60/µM)=

-*.,/2-1*.9¾/.9/A*.2@.9/*-<*-9-2;.c.,/¼�½C/D/+2c-9;+,-2;0/60/L-**.<+:�-+*./;.,A�,/�/c0:;.60/.09/<0*;.60*-9/6-/6-?@+B2@+./�79+@.�

<-990.9/6-/@:.99-9/90@+.+9/,-209/�.c0*-@+6.9/-/,+20*+.9/�;2+@.9/-/*.@+.+9�/@0,0/+2671-2.9/-/=>+:0,A0:.9C¿
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b03-/@+-2;+9;.9d-9;50/.<;09/./*-@-A-*dOe/f/,+:g50/@.6.h/.<i9/>,/<*0@-990/9-:-;+c0/@0,/=>.9-/j/,+:/+29@*+;09C/b0/?2.2@+.,-2;0/;0;.:/.

@.6./<-9=>+9.60*h/Oe/kll/,+:/9-*50/@02@-6+609/6-/m0*,./+2@026+@+02.:/-/09/Oe/nll/,+:/*-9;.2;-9/-9;50/@026+@+02.609/./+2;-1*.450/-

m0*,.450/6-/<*0?99+02.+9/6-/1*><09/9>AW*-<*-9-2;.609/-,/9>.9/-=>+<-9/6-/<-9=>+9.C/I/.6-950/./-99-/,-@.2+9,0/o/c0:>2;p*+.h/<0*/+990

09/<-9=>+9.60*-9/<06-,/0<;.*/<0*/*-@-A-*/0>/250/-99-/c.:0*C/d

L-1>260/q.:6.9h/./+6-+./6-/@026+@+02.*/nlr/60/+2c-9;+,-2;0/./.4s-9/6-/m0,-2;0/t/6+c-*9+6.6-/;-c-/@0,0/0Au-;+c0/9-29+A+:+3.*/09

<.*;+@+<.2;-9/-/-9;+,>:pW:09/./A>9@.*/-=>+<-9/,.+9/6+c-*9.9C/d

vF,/.<0*;-/6-9;-/c.:0*/-,/>,/,0,-2;0/-,/=>-/0/?2.2@+.,-2;0/<wA:+@0/2./@+B2@+./o/,>+;0/*-6>3+60/o/=>.9-/>,/9+2.:/6-/90A*-c+cB2@+.

<.*./09/<*ix+,09/.209/-/1.*.2;+./6-/=>-/@02;+2>.*-,09/m.3-260/./<-9=>+9./=>-/m0+/+2+@+.6.yh/6+99-/tz{|}~��z~z���~��/I�:./L.2;�I2.h

<-9=>+9.60*./60/P29;+;>;0/M.@+02.:/6-/�-@20:01+./60/O+0/6-/�.2-+*0/-/>,./6.9/@02;-,<:.6.9/<-:./A0:9.�

G:./6-9;.@./=>-/./6+9@>9950/90A*-/0/-9;7,>:0/t/6+c-*9+6.6-/m-3/@0,/=>-/09/<-9=>+9.60*-9/9.799-,/6-/9>./v302./6-/@02m0*;0y/<.*./*-�-;+*

90A*-/=>-9;s-9/=>-/+,<.@;.,/6+*-;.,-2;-/./@+B2@+.C/vL-,<*-/90>A-,09/=>-/./6-9+1>.:6.6-/o/>,/<*0A:-,./@0,<:-x0/20/<.79C/K.9/0

@026+@+02.,-2;0/6-/nlr/6./c-*A./m-3/@0,/=>-/./1-2;-/0:g.99-/<.*./6-2;*0/60/20990/.,A+-2;-/-/@0,-4.99-/./*-�-;+*yh/.?*,0>

L.2;�I2.C

I/<-9=>+9.60*.h/=>-/;-,/@0,0/<*0u-;0/.9/*0;.9/A+0;-@20:i1+@.9/<.*././@02c-*950/6./9-,-2;-/6-/.4.7/-,/-2-*1+./-/<*06>;09h/6+99-/=>-

<*-;-26-/>9.*/0/*-@>*90/<.*./-9;+,>:.*/./d<.*;+@+<.450/-/m0*,.450/6-/,>:g-*-9/-/+2671-2.9/6./*-1+50/.,.3�2+@./@0,/+2;-*-99-/2./9>.

p*-./6-/<-9=>+9.C/vG99-/*-@>*90/c.+/,-/<099+A+:+;.*/./m.3-*/.:10/=>-/->/250/@029-1>+*+./6-/2-2g>,./0>;*./,.2-+*.yh/.c.:+.C
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D>;*./<-9=>+9.60*./@02;-,<:.6./<-:./A0:9./m0+/./.9;*0m79+@./�.*72/K-2o26-9Wb-:,-9;*-h/6./F2+c-*9+6.6-/H-6-*.:/60/O+0/6-/�.2-+*0

�FHO��/-/60/DA9-*c.;i*+0/60/�.:0210C/G:./;-c-/9>./?:g./6>*.2;-/0/<*0@-990/6-/9-:-450/609/A0:9+9;.9h/=>-/@0,-40>/-,/jlfkh/-/@g-10>/.

.<*-9-2;.*/9->/<*0u-;0/?2.:/<.*./.c.:+.450/@0,/,-2+2./*-@o,W2.9@+6.C/K-2o26-9Wb-:,-9;*-/6-9;.@././+,<0*;�2@+./6.9/.4s-9/6-

+2@:>950/6-/@+-2;+9;.9/,5-9h/up/=>-/./,.;-*2+6.6-/+,<.@;././<*06>450/@+-2;7?@./-/.9@-2950/6.9/,>:g-*-9/2./@+B2@+.C
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de060/0/f<*0@-990/6-/9-:-450/250/g0+/+2h>-2@+.60/.<-2.9/<0*/,+2i./1*.c+6-3j/<0+9/->/kl/-*./,5-/6-/>,./?:i./6-/60+9/.209C/G>/9-,<*-

0>c+/0>;*.9/@0:-1.9/6+3-*-,/=>-/-*./<*-@+90/-9@0:i-*/-2;*-/@.**-+*./-/g.,7:+.C/K.9/->/=>-*+./09/60+9mj/.?*,0>/K-2n26-9Wb-:,-9;*-C/D

L-**.<+:i-+*./0g-*-@-/>,/.<0+0/-o;*./6-/Op/qr/,+:/s9/<-9=>+9.60*.9/=>-/;+c-*.,/?:i09/6>*.2;-/0/<*0@-990/-j/2.9/@i.,.6.9/<tA:+@.9j

-9;-26->/-,/.;n/60+9/.209/0/<*.30/6-/@02@:>950/6-/60>;0*.60/<.*./.9/@.26+6.;.9/=>-/950/,5-9C

K-2n26-9Wb-:,-9;*-/.+26./6-9;.@./=>-/;.2;0/./+2@:>950/6-/<-9=>+9.60*.9/,5-9j/@0,0/./6-/,.+9/,>:i-*-9/-/<-990.9/2-1*.9/2./@+B2@+.

<*-@+9.,/<.99.*/<0*/<0:7;+@.9/<tA:+@.9u/dG99./2-@-99+6.6-/;-,/=>-/c+*/6-/A.+o0j/6.9/<-990.9j/,.9/.9/1*.26-9/,>6.24.9/cB,/6-/@+,.j/6-

<0:7;+@.9/-9;.A-:-@+6.9C/F,./c-3/=>-/v-99.9/<-990.9w/-2;*.,/20/9+9;-,.j/-:.9/@029-1>-,/,>6.*/.+26./,.+9/./*-.:+6.6-mj/@02@:>+C
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