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#-'%&7%.#A&#+$!d#e!!%!D&(-6+$!dDe!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jos

2#9?&(!m!H&#9%7!%7D&#+-A&#(!.+$!7y$6?3+$!.+!'&+-6+!%!.+$!7%7D&+$!.+$!

1%&'%D&(.+$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!j�s

2#9?&(!�!F#+9:-%$%!-+!%7D&#*+!.%!v%D&(c#$b!d±�|{�}���{�eG!die!t7D&#*+!6+7!jl!

$+7#'+$5!dae!6�3?3($!(.(8#(#$5!dJie!(.�(6%-'%$!/!-+'+6+&.(!dBe5!dJe!

6+&'%!'&(-$1%&$(3!.+!%7D&#*+!#3?$'&(.+!%7!daeG!F2h!7#+D3($'+$!&A,#.+$!

%!d"e!J�3?3($!(.(8#(#$!(3+-9(7=$%!%!7#9&(7!%7!.#&%)*+!/!$?,%&cE6#%!

.+!7#<'+7+G!dte!J�3?3($!(.(8#(#$!c+&7(-.+!+!6+7,(&'#7%-'+!.%!

7y$6?3+!1%&7%3b+!dKeG!J�3?3($!,#+-%#&($!dJ;e!7(-':7=$%!6+-%6'(.($!

/!-+'+6+&.(5!-(!&%9#*+!.+!c?'?&+!7#+$$%,'+!b+&#v+-'(3!dF ēG!i$!

.%7(#$!6�3?3($!.+!7#<'+7+!dF2e!$%!.#c%&%-6#(7!%7!c#D&($!7?$6?3(&%$!

D&(-6($!daeG!d2e!2#-(3!.(!7#+9:-%$%5!7+$'&(-.+!?7(!7+-+6(7(.(!



$?,%&c#6#(3!.%!c#D&($!1%&7%3b($!dKe!6#&6?-.(-.+!?7(!9&(-.%!

�?(-'#.(.%!.%!c#D&($!D&(-6($!dae!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!j�s

2#9?&(!�!t$�?%7(!.%7+-$'&('#1+!.+$!,&#-6#,(#$!%1%-'+$!�?%!+6+&&%7!.?&(-'%!(!

%7D&#+9:-%$%!.+!7y$6?3+!%$'&#(.+!%$�?%3�'#6+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jns

2#9?&(!n!t$�?%7(!.%7+$'&(-.+!(!3+6(3#v()*+!.($!6�3?3($!$('�3#'%$5!%-'&%!+!

$(&6+3%7(!%!(!3u7#-(!D($(3!.(!c#D&(!7?$6?3(&ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́sj�s

2#9?&(!�!t$�?%7(!.%7+-$'&('#1+!.+$!,&#-6#,(#$!7%6(-#$7+$!.%!6&%$6#7%-'+!

7?$6?3(&s,<$=-('(3!-+$!,%#8%$h!b#,%&'&+c#(!%!b#,%&,3($#(G!i!,+,?3()*+!

.%!J�3?3($!I('�3#'%$!6+-'&#D?#!,(&(!+!6&%$6#7%-'+!b#,%&'&<c#6+!%!

b#,%&,3A$#6+!.+!7y$6?3+!%$�?%3�'#6+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pks

2#9?&(!lk!t$�?%7(!.%7+-$'&('#1+!.+$!,&#-6#,(#$!7%6(-#$7+$!.%!&%9?3()*+!.+!

6&%$6#7%-'+!7?$6?3(&G!i!,&+3#c%&()*+!.%!6�3?3($!$('�3#'%$!�!

#-c3?%-6#(.(!,%3(!()*+!.(!7#+$'('#-(!#-#D#-.+!+$!FC2$5!

6+-$%�?%-'%7%-'%!#-#D#-.+!+!6&%$6#7%-'+G!"?&(-'%!(!7('?&()*+!.(!

c#D&(!7?$6?3(&!db#,%&'&+c#(e!+6+&&%!(!()*+!.+$!q>2!g!q!%!qq!

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGpl!

2#9?&(!ll!;&+6%$$(7%-'+!.(!7#+$'('#-(G!H!,&%6?&$+&!.(!7#+$'('#-(!,($$(!,+&!

.+#$%1%-'+$!,&%'%+3E'#6+$µ!?7!&%7+1%!(!$%�?:-6#(!$#-(3#v(.+&(!B=

'%&7#-(35!?7(!$%9?-.(!9%&(!+!c&(97%-'+!J='%&7#-(35!�?%!,+$$?#!c?-)*+!

.%!3#9()*+!(+!&%6%,'+&!d(eG!I%9?#-.+!+!,&+6%$$(7%-'+!,&+'%+3E'#6+5!+!

,&<=,�,'#.+!d(v?3e!%!+!J='%&7#-(3!3#9(.+!,+&!.#$$?3c?&%'+!d(7(&%3+e!

,%&7(-%6%7!3#9(.+$!.%!c+&7(!-*+!6+1(3%-'%!%7!?7!6+7,3%8+!3('%-'%!

dDeG!i!('#1()*+!.(!7#+$'('#-(!3('%-'%!,+.%!+6+&&%&!,+&!63#1(9%7!

,&+'%+3E'#6(!.+!,&<=,�,'#.+!dD5!6e!,+&!7%7D&+$!.(!c(7E3#(!.%!

7%'(3+,&+'%#-($%$!.%!aF;=lf'+33+#.5!+!�?%!,&+1+6(!(!.#$$+6#()*+!.+!

6+7,3%8+!3('%-'%!d.e!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pos

2#9?&(!lj!C%,&%$%-'()*+!%$�?%7A'#6(!$#7,3#c#6(.(!.($!,&#-6#,(#$!,&+'%E-($!

%-1+31#.($s-(!1#(!.%!$#-(3#v()*+!.(!F#+$'('#-(!.%7+-$'&(-.+!$%?!,(,%3

!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!p�s

2#9?&(!lp!F+.%3+!,(&(!+!,(,%3!.(!7#+$'('#-(!-+!6&%$6#7%-'+!7?$6?3(&G!ie!

"#c%&%-6#()*+.($!6�3?3($!,&%6?&$+&($!%7!7#+D3($'+$!,+&!()*+!.+$!

c('+&%$!Fzc=m!%!Fz+"G!t7!&%$,+$'(!/!$#-(3#v()*+!.(!7#+$'('#-(5!(!,jl!



�!%$'#7?3(.(!#-#D#-.+!(!('#1#.(.%!.(!6#63E-(!gt!g!J.jG!i!CD!�!

b#,+c+$c+&#3(.(!&%$?3'(-.+!-(!,(&(3#v()*+!.(!>lG!i$$#75!+!-y7%&+!.%!

7#+D3($'+$!%5!6+-$%�?%-'%7%-'%5!+!-y7%&+!.%!c#D&($!$%9?#-'%$5!!$*+!

&%9?3(.+$!d3#7#'(.+$eG!ae!B(!(?$:-6#(!.%!7#+$'('#-(!c?-6#+-(35!+!$#-(3!

,(&(!%8'#7?3(&!(!,&+'%E-(!,jl!�!,%&.#.+!%!+!CD!,%&7(-%6%!-?7(!c+&7(!

b#,%&c+$c+&#3(.(5!+!�?%!&%$?3'(!%7!,&+3#c%&()*+!.%!7#+D3($'+$5!+!�?%!

3%1(!(!?7!(?7%-'+!-+!-y7%&+!.%!c#D&($!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pns

2#9?&(!lo!J3(.+9&(7(!&%,&%$%-'(-.+!(!+&9(-#v()*+!.+$!%?6(&#+'+$G!H$s!$%#$!

&%#-+$!dH,#$'b++-'(5!i7+%D+v+(5!;3(-'(%5!Jb&+7(31%+3('(5!Cb#v(&#(!

%!t86(1('(e!%$'*+!&%,&%$%-'(.+$!,+&!.#c%&%-'%$!6+&%$!%!$%,(&(.+$!,+&!

$%7#6#&6?-c%&:-6#($!.(!7%$7(!6+&G!H$!&(7+$!7%-+&%$!.+!63(.+9&(7(!

&%,&%$%-'(7!+$!c#3+$!�?%!6+-$'#'?%7!+$!&%#-+$G!H!c#3+!I'&(7%-+,#3%$!

�?%!(D&(-9%!($!(39($!7(&#-b($!7(&&+-$!%$'A!.%$'(6(.+!,+&!?7!

&%'u-9?3+!'&(6%�(.+!1%&7%3b+GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGojs

2#9?&(!lm!t$'&?'?&($!�?E7#6($!.($!?-#.(.%$!+3#9+$$(6(&E.#6($!&%,%'#'#1(��¶���¤=

4=c?6(-($$?3c('(.($!.(!,(&%.%!.+!6+&,+!.+!,%,#-+=.+=7(&!die!%!.+$!

%-1+3'<&#+$!9%3('#-+$+$!�?%!&%6+D&%7!+$!<1?3+$!.+$!+?&#)+$=.+=7(&!

da=>eG!i$!%$'&?'?&($!%$,�6#%=%$,%6Ec#6($!1(&#(7!-+!,(.&*+!.%!

$?3c('()*+!d7($5!%863?$#1(7%-'%!-($!,+$#)�%$!j=H=!%f+?!o=H=e5!-($!

� ¡�¢£���¡� ·̧�¹¶ ·���¤º»¼½¾�º¿=ÀÁ�Â���Ã¾�̧��¤º»¼Ä¾�ºÅ���Æ¾���Ç̧�

-y7%&+!.%!&%$E.?+$!6+-'#.+$!-($!?-#.(.%$!&%,%'#'#1($h!'%'&($$(6(&E.%+$!

di="e5!'&#$$(6(&E.%+$!dt=qqe!%!7+-+$$(6(&E.%+$!dt=q5!2!%!>e5!7($!'+.+$!

6+7,+$'+$!3#-%(&%$G!H$!�?('&+!'#,+$!.%!?-#.(.%$!(-+7�&#6($!.($!

c?6(-($!.%!ÈÉ}���{�Ê��¬ª!dae!%!ËÉ}³�««{Ì¬ª!dJe!%$'*+!#.%-'#c#6(.+$!,%3($!

3%'&($!i!"!,(&(!6+&&%$,+-.%-'%!($$#-(3(7%-'+!-+$!%$,%6'&+$!.%!l̄=

CFBG!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oms

2#9?&(!l�!F+.%3+!.%!;('(-(&!%'!(3G!dl��pe!,(&(!(!%$'&?'?&(!,&#-6#,(3!.+!

2?6+#.(-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!mks

2#9?&(!l�!i1(3#()*+!7+&c+7�'&#6(!.%!'#3A,#(!.+!B#3+!d§���̈©��~{ª}|{«��{̈¬ªe5!

$%-.+h!6+7,&#7%-'+!,(.&*+!dJ;5!(v?3eµ!6+7,&#7%-'+!.(!6(D%)(!dJJ5!

(7(&%3+eµ!(3'?&(!.+!6+&,+!diJ5!1%&7%3b+eµ!6+7,&#7%-'+!'+'(3!dJr5!

(v?3!Í!(v?3!'&(6%�(.+e!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!mms



2#9?&(!ln!J&+7('+9&(7(!.%!#+-!%8'&(E.+!,(&(!(!c?6+$%!d7fv!�!l�p5kme!.%!,3($7(!

$(-9?E-%+!.%!§���̈©��~{ª}|{«��{̈¬ª}$?,3%7%-'(.($!6+7!%8'&('+!.%!

c?6+#.(-!%7!,<!.?&(-'%!pk!.#($!.%!6?3'#1+G!t8%7,3+!.+$!(�?A&#+$!l5!j!

%!p!dJ+3%'(!c#-(3e!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!�ls

2#9?&(!l�!I%)�%$!'&(-$1%&$(#$!.+!7y$6?3+!D&(-6+!.%!§���̈©��~{ª}|{«��{̈¬ª!

6?3'#1(.($!%7!.#c%&%-'%$!-E1%#$!.%!2?6+#.(-!drl�!k5!rj�!k5m5!rp�!l5k!

%!ro�!l5m�e5!(+$!pk!.#($G!2#D&(!7?$6?3(&!d2eG!J+3+&()*+!̄%7('+8#3#-(!

%!t+$#-(G!i?7%-'+h!jk8G!a(&&(h!lkk!¥7!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!�ps
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r(D%3(!l!B+7%-63('?&(!6+7?7!%!6#%-'Ec#6(!.($!,&#-6#,(#$!%$,�6#%$!.%!

#7,+&'u-6#(!6+7%&6#(3GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGl�s

r(D%3(!j!i)y6(&%$!6+-$'#'?#-'%$!.+$!,+3#$$(6(&E.%+$!$?3c('(.+$!.%$!(39($!

7(&#-b($!7(&&+-$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oos

r(D%3(!p!i39?7($!('#1#.(.%$!c(&7(6+3<9#6($!('&#D?E.($!(!c?6(-($!%!c?6+#.(-$!G!o�s

r(D%3(!o!J+7,+$#)*+!.($!.#%'($!6+7!+$!-E1%#$!.%!c?6+#.(-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!mps

r(D%3(!m!K(3+&%$!7�.#+$!.($!1(&#A1%#$!.%!.%$%7,%-b+!.%!§���̈©��~{ª}|{«��{̈¬ª}

$?,3%7%-'(.($!6+7!%8'&('+!%7!,<!.%!c?6+#.(-!.?&(-'%!pk!.#($!.%!

6?3'#1+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!m�s

r(D%3(!�!K(3+&%$!7�.#+$!.($!7%.#.($!7+&c+7�'&#6($!.%!§���̈©��~{ª}|{«��{̈¬ª}

$?,3%7%-'(.($!6+7!%8'&('+!%7!,<!.%!c?6+#.(-!.?&(-'%!pk!.#($!.%!

6?3'#1+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!�ks

r(D%3(!�!"#$'&#D?#)*+!.%!c&%�?:-6#(!d�e!.%!.#u7%'&+!.%!c#D&(!7?$6?3(&!D&(-6(!

%7!63($$%$h!¦!jk!¥75!jk=mk!¥7!%!�!mk!¥7!.%!§���̈©��~{ª}|{«��{̈¬ª}

$?,3%7%-'(.($!6+7!%8'&('+!%7!,<!.%!c?6+#.(-!.?&(-'%!pk!.#($!.%!

6?3'#1+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!�js
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ls qBrCH"0ÎÏH́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́sÐÑs

js Ct2tCtBJqi4!rtÒCqJHś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́sÐÓs

jGls r#3A,#(!.+!B#3+!g!§���̈©��~{ª}|{«��{̈¬ªś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÐÓs

jGjs r%6#.+!7?$6?3(&!%7!,%#8%$!'%3%<$'%+$ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÔÕs

jGps F#+9:-%$%!%7!,%#8%$!'%3%<$'%+$ś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́sÔÑs

jGos J+-'&+3%!.(!7#+9:-%$%ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÖÐs

jGoGlsF#+$'('#-(ś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́sÖÔs

jGms ;+3#$$(6(&E.%+$!$?3c('(.+$ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́sÖ×s

jGmGls;+3#$$(6(&E.%+$!$?3c('(.+$!.%!(39($!7(&&+-$ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́sØÐs

jGmGjs2?6+#.(-ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́sØÓs

ps FirtCqi4!t!FÙrH"HIś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÑÔs

pGls 4+6(3!%!'%7,+!%8,%&#7%-'(3ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÑÔs

pGjs "%3#-%(7%-'+!%8,%&#7%-'(3ś́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́ śÑÔs

pGps t8'&('+!.%!c?6+#.(-ś́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́́́´́sÑÔs
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