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b-#$3.$! +G! 3&.! 8#D.! 1D#%.(! R&.! $1%&3D+83! 3<+! :+0-D,8! 8&+<! 8-651D#%.8! +G! 3&.! 0.G3D+83! 3<+! :+0-D,8! #3! 0#$%.$!
D#%,1G1:#31+,(!

R&.!8.b-.,:.!+G!j3&$+-%&5G+:-8f!1D#%.8!8&+<8!#!41GG.$.,31#0!G+:-8!#:$+88!3&.!G1.04c!1,!3&.!3+C!$+<!6+3&!-CC.$!0.G3!#,4!
0+<.$! $1%&3! #$.! +-3! +G! G+:-8/!<13&! 3&.! 0#33.$!D+$.! +-35+G5G+:-8! 3&#,! 3&.! G+$D.$(!28! 3&.! $.0#31?.! G+:-8! 6.:+D.8!D+$.!
C+8131?./!3&.!-CC.$!0.G3!:+D.8!3+!G+:-8!G1$83/!6.:+D1,%!+C31D#0!#3!#!$.0#31?.!G+:-8!C+8131+,!+G!#6+-3!5Z(^(!23!3&18!C+8131+,/!
&+<.?.$/!3&.!0+<.$!$1%&3!&#8!83100!,+3!:+D.!3+!6.83!G+:-8(!R&.!0+<.$!$1%&3!18!+C31D#0!#3!#!$.0#31?.!G+:-8!+G!#6+-3!kZ(^/!#3!
<&1:&!C+1,3!3&.!G+:-8!+G!3&.!-CC.$!0.G3!&#8!C#88.4!+C31D#0!#,4!18!<+$8.,1,%(!23!#!$.0#31?.!G+:-8!C+8131+,!+G!kZ(_/!6+3&!
-CC.$!0.G3!#,4!0+<.$!$1%&3!#$.!+-3!+G!G+:-8/!6-3!3&18!31D.!<13&!3&.!-CC.$!0.G3!D+$.!+-35+G5G+:-8!3&#,!3&.!0+<.$!$1%&3(!R&.!
#6+?.!6.&#?1+-$!:#,!D+83!.#810A!6.!-,4.$83++4!#8!#!G+:-8!%$#41.,3!+?.$!3&.!G1.04(!R&.!D#%,13-4.!+G!3&.!G+:-8!%$#41.,3!18!
D+83!.#810A!.KC$.88.4!#8! 3&.! 3103!+G! 3&.!NEE!.,3$#,:.!8013!C0#,.! `Q1%(!^a! $.b-1$.4! 3+!6$1,%!#00!C+1,3! 8+-$:.! 1D#%.8! 1,3+!
81D-03#,.+-8!6.83!G+:-8(!R&18!3103!<#8!G+-,4!3+!6.!#6+-3!^(W+(!

h,!#44131+,! 3+!#! G+:-8!%$#41.,3/! 3&.$.! 18!#08+!#831%D#318D(!2!:#$.G-0! 1,8C.:31+,!+G! 3&.!D#%,1G1.4! 1D#%.8! 1,! 3&.!8.:+,4!
:+0-D,!G$+D!3&.!$1%&3!1,!Q1%(!Y!`G$+D!3&.!-CC.$!0.G3!:+$,.$!+G!3&.!+$1%1,#0!1D#%.a!8&+<8!3&#3!+,!3&.!D+$.!,.%#31?.!814.!+G!
6.83! G+:-8! 3&.! 83.00#$! 1D#%.8! #$.! .0+,%#3.4! 0+<.$! 0.G3! 3+! -CC.$! $1%&3/! #,4! +,! 3&.! D+$.! C+8131?.! 814.! 3&.! 1D#%.8! #$.!
.0+,%#3.4!-CC.$!0.G3!3+!0+<.$!$1%&3(!E-:&!6.&#?1+-$!18!3AC1:#0!+G!#831%D#318D(!2831%D#31:!.0+,%#31+,!+G!83.00#$!1D#%.8!18!#!
?.$A!:+DD+,!C$+C.$3A!+G!E27Rg8!1D#%.8(!

h,!#44131+,!3+!G+:-8!%$#41.,3!#,4!#831%D#318D/!3&.!1D#%.!b-#013A!&#8!#08+!6..,!G+-,4!3+!6.!?#$1#60.c!R&.!81M.!+G!3&.!G+:-8!
%$#41.,3!?#$1.8/!#,4!3&.!#831%D#31:!.0+,%#31+,!+G!C+1,3!8+-$:.!1D#%.8!#08+!?#$1.8(!R&.!?#$1#31+,!+G!3&.!G+:-8!%$#41.,3!18!
#6+-3!Z(W+!#6+-3!3&.!D.#,!+G!^(W+i!3&.$.!18!#08+!#!?#$1#31+,!+G!3&.!C+8131+,!#,%0.!+G!3&.!G+:-8!%$#41.,3!+G!#6+-3!YW+(!

)3&.$! .K#DC0.8! +G! 3&.! :+DC0.K13A! +G! 3&.! C$+60.D/! 1,:0-41,%! 1D#%.8! +G! 3&.! %0+6-0#$! :0-83.$! YU!R-:/! :#,!6.! G+-,4! #3c!
&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad1D#%.5b-#013A5C$+60.D54.8:$1C31+,d! #,4!
&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad.KC0+$1,%53&.5G+:-8541D.,81+,5?#$1#61013Ad! #,4!
&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad+4450++>1,%583#$8d!
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!

!

!
Q1%(!W(!E27R!k!8:1.,:.!1,83$-D.,3!1D#%.8(!),!3&.!0.G3!18!3&.!E#031:#D!1D#%./!+,!3&.!$1%&3!18!3&.!NEE!1D#%.!+G!3&.!8#D.!G1.04/!

+63#1,.4!eb-#81581D-03#,.+-80Ag!`8..!3.K3!G+$!4.G1,131+,!+G!3&18!3.$Da(!

!

QB! LC;0!$0!JU0$CD$FC3KDE0C0$
P+!+,58>A!1D#%.!+G!3&.!G-00![5#$:D1,!8:1.,:.!G1.04!+G!?1.<!&#4!6..,!+63#1,.4!#,4!,+!8A83.D50.?.0!3.831,%!+G!3&.!+C31:#0!
C.$G+$D#,:.! +G! 3&.! 3.0.8:+C.! &#4! 6..,! :#$$1.4! +-3! -,310! 3&.! 0#83! &#0G! +G! ^ZZW(! B$1+$! 3+! 3&#3! 31D./! C$.01D1,#$A! +,5#K18!
1D#%1,%! &#4! 8&+<,! $.#8+,#60.! 1D#%.! b-#013A/! 8+! 13! <#8! #! 8-$C$18.!<&.,! G-005G1.04! 1D#%1,%! +63#1,.4! 1,! ^ZZW!2-%-83!
1DD.41#3.0A! 8&+<.4! #! G+:-8! %$#41.,3! +?.$! 3&.! G1.04! #8! <.00! #8! +3&.$! %.+D.3$1:#0! #6.$$#31+,8(! R&.8.! C$+60.D8! <.$.!
1,131#00A!1,3.$C$.3.4!#8!D.:&#,1:#0!D18#01%,D.,38!+G!3&.!G+:#0!C0#,.!#,4!3<+!3.0.8:+C.!+C31:#0!$.5#01%,D.,38!<.$.!:#$$1.4!
+-3! 1,!^ZZW!E.C!#,4!):3/!6-3!<13&+-3!#,A!1DC$+?.D.,3! 3+! 3&.!C$+60.D(!2!G-0058:#0.! 1,?.831%#31+,!<#8!0#-,:&.4!#3! 3&.!
83#$3!+G!^ZZ_(!R$#:>1,%!4+<,!3&.!:#-8.!+G!3&.!C$+60.D!#,4!G1K1,%!13!&#8!6..,!E27Rg8!3+C!C$1+$13A!.?.$!81,:.(!!

QBA! !"#$%22.4#24#$./$,"#$%26,1*&#2,6$

Q+$! 3&.! G1$83! A.#$! +G! 3&.! 1,?.831%#31+,/! 3&.! +,0A! :#C#61013A! G+$! 1D#%1,%! #3! 3&.! 418C+8#0! +G!E27R!<.$.! 3&.! 3<+! 8:1.,:.!
1,83$-D.,38! NEE! #,4! E#031:#DT/\\! `3&.! 0#33.$! 4+-601,%! #8! 3&.! 3.0.8:+C.g8! G1.04! #:b-18131+,! :#D.$#a(! E#031:#D! &#8! $.5
1D#%1,%! 0.,8.8\\! #,4! NEE! &#8! #! j83$#1%&3! 3&$+-%&f! 1D#%1,%! D+4.! -81,%! #! :0#881:! $.G$#:31?.! :+001D#3+$! #,4! :#D.$#(!
203&+-%&!3&.!1D#%.!b-#013A!+G!6+3&!1,83$-D.,38!<#8!3.83.4!+GG!3&.!3.0.8:+C.!C$1+$!3+!1,83#00#31+,/!3&.1$!#44131+,#0!0.,8.8!
D1%&3! 0.#4! 3+! 3&.! 8-8C1:1+,! 3&#3! E27Rg8! 1D#%.! b-#013A! `hla! C$+60.D8! #$18.! G$+D! 3&.D(! R&18/! &+<.?.$/! <#8! b-1:>0A!
C$+?.,!,+3!3+!6.!3&.!:#8.!6.:#-8.c!

! h3!18!C+88160.!3+!+63#1,!eb-#81581D-03#,.+-8g!1D#%.8!<13&!6+3&!1,83$-D.,38!6A!G01CC1,%!1,!#,4!+-3!3&.!G+04!D1$$+$!!
8&+<,! 1,!Q1%(!^!<&1:&! G..48! 01%&3! 3+!E#031:#D(!O&.,! 8-:&! 1D#%.8!<.$.!+63#1,.4/! 3&.!same! #6.$$#31+,8!<.$.!
G+-,4!1,!1D#%.8!G$+D!6+3&!1,83$-D.,38/!C$+?1,%!3&#3!,.13&.$!:+-04!1,41?14-#00A!6.!$.8C+,8160.(!2!8D#00!8.:31+,!
+G!#,!#$613$#$A!83#$!G1.04!18!8&+<,!1,!3&.!.K#DC0.!1D#%.8!G$+D!E#031:#D!`0.G3a!#,4!NEE!`$1%&3a!1,!Q1%(!W(!P+3.!3&.!
4+-601,%!+G!#00!83#$!1D#%.8!`3&.!#CC#$.,30A!81,%0.!1D#%.8!&#?.!8#3-$#3.4!0++>-C!3#60.8!8+!3&.1$!4+-601,%!18!,+3!
#CC#$.,3a(!"+-60.4!83#$!1D#%.8!&#?.!:+DD+,0A!6..,!8..,!<13&!E27R/!.8C.:1#00A!+,!+,.!:+$,.$!+G!3&.!8:1.,:.!
G1.04!+G!?1.<(!

! 9+3&!1,83$-D.,38!$+3#3.!<13&!3&.!$&+!83#%.(!R&.!#6.$$#31+,8!#$.!G1.04!4.C.,4.,3/!8+!$+3#31+,!+G!3&.!$&+!83#%.!:#,!
4.D+,83$#3.!<&.3&.$!+$!,+3!3&.!+$1%1,!+G!3&.!#6.$$#31+,8!18!1,!+C31:8!<&1:&!$+3#3.(!hD#%.8!+63#1,.4!#3!41GG.$.,3!
?#0-.8!+G!$&+!8&+<.4!3&.!#6.$$#31+,8!83#A1,%!G1K.4!e+,!8>Ag!#,4!$+3#31,%!+?.$!3&.!4.3.:3+$8!+G!6+3&!1,83$-D.,38(!
R&18!3&.$.G+$.!#08+!C$+?.4!3&#3!3&.!#6.$$#31+,8!#$18.!1,!,+,5$+3#31,%!+C31:8(!

Q-$3&.$!.K#DC0.8!#,4!418:-881+,!+G!3&18!3+C1:!:#,!6.!G+-,4!#3!&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$AdG1$835
D10.83+,.53&.51,,+:.,:.5+G53&.51,83$-D.,38d!

Q$+D!Q1%(!^/!13!18!.?14.,3!3&#3!3&18!0.#?.8!+,0A!3&.!C$1D#$A!D1$$+$!#,4!E2;!#8!C+3.,31#0!:#-8.8!+G!3&.!hl!C$+60.D8(!

!
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tower

!

!

!
Q1%(! _(! E27R! C$1D#$A!D1$$+$! #01%,D.,3! 8:&.D#31:(! 23! 3&.! $1%&3! 18! #! 3&-D6,#10! 8>.3:&! +G! 3&.! E27R! 6-1041,%! #,4! 4+D.!

:+,3#1,1,%!3&.!C$1D#$A!D1$$+$/!#8!<.00!#8!3&.!;.,3.$5+G5;-$?#3-$.!201%,D.,3!EA83.D!`;;2Ea!3+<.$(!O13&1,!3&.!;;2E!
3+<.$! 18! #! :0#881:#0! E&#:>5@#$3D#,,! :#D.$#!<&1:&! 100-D1,#3.8! 3&.! 8C&.$1:#0! C$1D#$A! G$+D! #! C+1,3! 8+-$:.! `C1,&+0.a!
0+:#3.4!#3!138!:.,3$.!+G!:-$?#3-$.(!R&.!+C31:#0!0#A+-3!18!8&+<,!1,!3&.!:#$3++,8!#3!3&.!0.G3c! 3&.!01%&3!C$+:..48!3&$+-%&!#!
6.#D8C0133.$! 3+! 3&.!C$1D#$A/!#,4! $.3-$,8!?1#! 3&.!8#D.!C#3&! 3+! 3&.!-8-#0!:+001D#3+$! 0.,8!#,4! 0.,80.3!#$$#A(!2! eC.$G.:3g!
$.G.$.,:.!D1$$+$!1,!3&.!+3&.$!#$D!+G!3&.!1,83$-D.,3!`3+C!0.G3a!C$+?14.8!#!$.G.$.,:.!#%#1,83!<&1:&!3&.!C$1D#$A!18!#01%,.4(!

!

YB! <EMU;JIJD0CZJ$!J0!CDK$EL$!IJ$U;CM3;T$MC;;E;$
R&.!1D#%.!b-#013A!?#$1#61013A/!#,4!3&.!4+-601,%!+G!3&.!1D#%.8!.?14.,3!1,!Q1%(!W/!C+1,3!83$+,%0A!3+!3&.!C$1D#$A!D1$$+$!#8!
3&.!:#-8.!+G! 3&.! hl!C$+60.D8(!R&18! 18!6.:#-8./!6.1,%!#! 8.%D.,3.4!8C&.$1:#0!D1$$+$/! 13! 18!#01%,.4! `4#10Aa! 1,! 3<+!&#0?.8!
-81,%! #! :0#881:#0! E&#:>5@#$3D#,,! :#D.$#! 0+:#3.4! #3! 3&.! :.,3$.! +G! :-$?#3-$.! +G! 3&.!D1$$+$! 1,! 3&.! 8+5:#00.4!;.,3.$5+G5
;-$?#3-$.!201%,D.,3!EA83.D!`;;2Ea!3+<.$!#0+,%814.!3&.!E27R!6-1041,%/!#3!#!4183#,:.!+G!^_\_W!DD!G$+D!3&.!?.$3.K!+G!
3&.! C$1D#$Ag8! :.,3$#0! 8.%D.,3! `8..! Q1%(! _a(! R&.! hl! ?#$1#61013A! :+-04! 3&-8! #$18.! ,#3-$#00A! G$+D! 3&.! C$1D#$A! #8! 13! 18!
e$.:+,83$-:3.4g!4#10A(!h,!#44131+,/!3&.!E&#:>5@#$3D#,,!1,83$-D.,3!18!,+3!#60.!3+!e8..g!3&.!<&+0.!C$1D#$A!81D-03#,.+-80A!
4-.!3+!?1%,.331,%!6A!3&.!R$#:>.$(!R&.!C$1D#$A!18!3&.$.G+$.!#01%,.4!1,!3<+!&#0?.8c!6A!D+?1,%!3&.!R$#:>.$!3+!3&.!.K3$.D.8!
+G!138!K!3$#?.0/!3&.!E&#:>5@#$3D#,,!:#D.$#!:#,!8..!.#:&!814.!-,?1%,.33.4(!R&.!:.,3$#0!8.%D.,3!18!-8.4!#8!3&.!$.G.$.,:.!3+!
<&1:&! .#:&! 814.! 18! #01%,.4/! #,4! 18! 3&-8! 3&.! 01,>! 6.3<..,! 3&.! 3<+! &#0?.8! +G! 3&.! D1$$+$(! R&18!D+4-8! +C.$#,41/! 1G! ,+3!
<+$>1,%!:+$$.:30A!G+$!8+D.!$.#8+,/!<+-04!,#3-$#00A!%1?.!$18.!3+!4+-601,%!+G!83#$!1D#%.8(!`2:3-#00A!#!:0+8.$!1,8C.:31+,!+G!
3&.!4+-60.4!1D#%.8!8&+<8!3&#3!3&.A!#$.!,+3!eG-00Ag!4+-60.4!<13&!no!01%&3!1,!6.3<..,!3&.!3<+!:+DC+,.,38i!3&.$.!18!8+D.!
01%&3!6$14%1,%!3&.!:+DC+,.,38!6-3!#3!#!8-$G#:.!6$1%&3,.88!8.?.$#0!31D.8!0+<.$!3&#,!1,!.13&.$!:+DC+,.,3a(!

2! :+DC$.&.,81?.! 1,?.831%#31+,! +G! 3&.! C.$G+$D#,:.! +G! 3&.! C$1D#$A!D1$$+$!<#8! 6.%-,(! h,! +$4.$! 3+! #CC$.:1#3.! G-00A! 3&.!
?#$1+-8!#8C.:38!+G!3&.!1,b-1$A/!#!01330.!D+$.!4.3#10!#6+-3!3&.!#01%,D.,3!+G!3&.!C$1D#$A!18!<#$$#,3.4(!R&.!;;2E!3+<.$!18!
0+:#3.4!#3!#M1D-3&!_Z+! 3+!<&1:&! 3&.! 3.0.8:+C.!83$-:3-$.! 18! $+3#3.4!<&.,.?.$!#01%,D.,3!+G! 3&.!C$1D#$A! 18! $.b-1$.4(!R&.!
R$#:>.$!18!D+?.4!3+!+,.!.K3$.D.!+G!138!K!$#,%./!#,4!3&.!E&#:>5@#$3D#,,!1,83$-D.,3!18!3&.,!-8.4!3+!#01%,!3&.!G-00A!?18160.!
&#0G!+G!3&.!D1$$+$/!#G3.$!<&1:&!3&.!+3&.$!&#0G!18!#01%,.4!<13&!3&.!R$#:>.$!#3!3&.!+3&.$!.,4!+G!138!K!$#,%.(!R&.!3.0.8:+C.!18!
3&.,!#?#10#60.! G+$! $.8-D1,%!+,58>A!+68.$?#31+,8(!203&+-%&!#,!.4%.!8.,8+$! 8A83.D! 3+!D#1,3#1,!C$1D#$A!#01%,D.,3!<#8!
C0#,,.4!G+$!3&.!3.0.8:+C.!ab initio/!#!G-00A!+C.$#31+,#0!8A83.D!&#8!A.3!3+!6.!:+DD1881+,.4!8+!3&#3!4-$1,%!3&.!.,31$.!hl!
1,?.831%#31+,!$.C+$3.4!&.$./!,+!C$1D#$A!#01%,D.,3!D#1,3.,#,:.!8A83.D!<#8!#?#10#60.(!

YBA! !#6,%2($,"#$71%&'1-$&%11.1$'6$,"#$4'*6#$./$,"#$?.*V+%2($./$6,'1$%&'(#6$

R&.!D+83!+6?1+-8!<#A!G+$!3&.!C$1D#$A!D1$$+$!3+!:#-8.!3&.!4+-601,%!+G!83#$!1D#%.8!<+-04!1,?+0?.!3&.!1,:+$$.:3!#01%,D.,3!
+G!.#:&!814.!+G!3&.!D1$$+$(!2!81DC0.!.DC1$1:#0!3.83!<#8!4.?18.4!3+!:&.:>!<&.3&.$!+$!,+3!3&18!<#8!+::-$$1,%c!+,.!814.!+G!
3&.!C$1D#$A!<#8!,+3!#01%,.4!#,4!1,83.#4!81DC0A!j3&$+<,!#<#Af!6A!31031,%!138!8.%D.,38!#!0+,%!<#A!G$+D!3&.!#01%,.4/!+3&.$!
&#0G(!O&.,!3&18!<#8!4+,.!13!<#8!#!:+,814.$#60.!8-$C$18./!3&.$.G+$./!3+!G1,4!3&#3!4+-601,%!+G!83#$!1D#%.8!C.$8183.4/!4.8C13.!
3&.!-8.!+G!+,0A!+,.! 814.!+G! 3&.!C$1D#$A(! h3! #08+!D#4.!,+!41GG.$.,:.!<&1:&! 814.!+G! 3&.!C$1D#$A!<#8!6.1,%!-8.4(!F+$.!
1,G+$D#31+,! +,! 3&.8.! 3.838! :#,! 6.! G+-,4! #3c! &33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad3.831,%53&.5C$1D#$A5
D1$$+$51d!!
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!

!

YBH! !#6,%2($,"#$'44*1'4-$./$'+%(2&#2,$./$,"#$71%&'1-$&%11.1$

2,#0A818!<#8!:#$$1.4!+-3!+G! 3&.!C.$G+$D#,:.!+G! 3&.!E&#:>5@#$3D#,,!#01%,D.,3! 1,83$-D.,3! 1,! 3&.!;;2E! 3+<.$(!F+$.!
8C.:1G1:#00A/!3&.!$.814-#08!<.$.!#,#0AM.4!6.3<..,!3&.!8C+38!G+$D.4!6A!3&.!$.3-$,!+GG!3&.!C$1D#$A!#,4!3&.!8C+38!G+$D.4!6A!
3&.!$.3-$,!+GG!3&.!1,83$-D.,3g8!$.G.$.,:.!D1$$+$!`Q1%(!_a(!R&.8.!$.814-#08!<.$.!3&.,!1,8.$3.4!1,3+!#!m.D#K!D+4.0!+G!3&.!
3.0.8:+C.! 1,:+$C+$#31,%! #! 8.%D.,3.4! $.C$.8.,3#31+,! +G! 3&.! C$1D#$A(! F-031C0.! 8.C#$#3.! 8.38! +G! $.814-#08! G$+D! $.#0!
#01%,D.,3!C$+:.4-$.8!<.$.!-8.4(!R&.!+-3:+D.!<#8! 3&#3! .?.,! 3&.!<+$83! :#8.8!+G! #01%,D.,3!<.$.! G+-,4! 3+!%1?.! 1D#%.!
b-#013A! G#$! 6.33.$! 3&#,! 3&#3! +68.$?.4! <13&! E27R/! #,4! 3&.$.! <#8! ,+! .?14.,:.! G+$! 4+-601,%(! h,4..4/! #03&+-%&! 3&.! G-00!
C$1D#$A!D1$$+$!18!,+3!?18160.!3+!3&.!E&#:>5@#$3D#,,!:#D.$#!#3!#,A!+,.!31D./!#!8-683#,31#0!C#$3!+G!3&.!?1%,.33.4!&#0G!18!
?18160./!#,4!,+!8A83.D#31:!41GG.$.,:.8!6.3<..,!3&.8.!8.%D.,38!#,4!3&.!G-00A!?18160.!&#0G!<.$.!G+-,4(!F+$.!4.3#108!:#,!6.!
G+-,4!#3c!&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad3.831,%53&.5C$1D#$A5D1$$+$511d!

YBR! C2X#6,%(',%2($,"#$'V#11',%.26$./$,"#$71%&'1-$&%11.1$
m.D#K!81D-0#31+,8!<.$.!:#$$1.4!+-3!1,!<&1:&!3&.!C$1D#$A!D1$$+$/!$.C$.8.,3.4!#8!#!D+,+013&1:/!C.$G.:30A!#01%,.4!+C31:#0!
.0.D.,3/!&#4!G1$83!+$4.$!:+D#!#,4d+$!#831%D#318D!1DC+8.4!+,!138!G1%-$.!`#88-D.4!3+!#$18.!G$+D!8+D.!-,8C.:1G1.4!:#-8.a(!
R&.! 1DC#:3!+G! 3&18!.$$+$! 1,! 3&.!C$1D#$A!G1%-$.!+,!+,58>A!C.$G+$D#,:.!<#8!:#0:-0#3.4!#,4!G+-,4!`-,8-$C$181,%0A!#8! 3&.!
C$1D#$A!18!#3!3&.!.,3$#,:.!C-C10a!3+!6.!-,1G+$D!+?.$!3&.!8:1.,:.!G1.04!+G!?1.<(!R&18!:+,G01:38!<13&!3&.!8ADC3+D8!+G!3&.!hl!
C$+60.D!4.8:$16.4!1,!E.:31+,!V!1,!<&1:&!?#$1#31+,8!+?.$!3&.!G1.04!`1,!6+3&!G+:-8!#,4!#831%D#318Da!<.$.!$.C+$3.4!#8!3&.!
D+83! C$+D1,.,3! 8ADC3+D8(!F+$.! 4.3#108! :#,! 6.! G+-,4! #3c! &33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad3.831,%5
3&.5C$1D#$A5D1$$+$5111d!

YBQ! [5#(N*7\$,#6,%2($./$,"#$71%&'1-$&%11.1$
2!C+3.,31#0!<.#>,.88!+G!3&.!3.831,%!+G!3&.!#01%,D.,3!+G!3&.!C$1D#$A!D1$$+$!#8!#,!1,41:#3+$!+G!138!:+$$.:3!<+$>1,%!1,!+,58>A!
+68.$?#31+,8! 18! 3&#3!#G3.$!#01%,D.,3/! 3&.! 3.0.8:+C.!83$-:3-$.!&#8! 3+!6.!D+?.4! 3+!8+D.!+3&.$!#M1D-3&! 3+!#::.88!:.0.831#0!
3#$%.38(!R&.!C$1D#$A!D1$$+$!18!8-CC+$3.4!+,!#!83..0!3$-88!<&1:&!1,!3-$,!18!#33#:&.4!3+!3&.!6#8.!<.4%.!+G!3&.!3.0.8:+C.!1,!#!
8.D15>1,.D#31:!D+-,3(!R&.!6#8.!<.4%.!138.0G!&#8!G+-$!0.%8!<&1:&!#$.!8.3!4+<,!+,!#,!-03$#5G0#3!:+,:$.3.!C1.$(!O&#3!<+-04!
3&.!:+,8.b-.,:.8!6.!1G!3&.!:+,:$.3.!C1.$!<.$.!,+3!G0#3!.,+-%&n!R&.!:+,:$.3.!C1.$!18!8-CC+8.4!3+!6.!G0#3!3+!#!C.#>53+5?#00.A!
?#$1#31+,!+G!,+!D+$.!3&#,!\!DD(!h,!+$4.$!3+!1,?.831%#3.!3&.!C+88161013A!+G!1,8-GG1:1.,3!G0#3,.88!+G!3&.!C1.$/!8C#:.$8!+G!Z(_!
#,4!\(^!DD!<.$.!C0#:.4!-,4.$!.#:&!+G!3&.!G+-$!0.%8!+G!3&.!3.0.8:+C.!1,!3-$,(!R&18!C$+:.4-$.!<#8!G1$83!:#$$1.4!+-3!<13&!3&.!
3.0.8:+C.!C+1,31,%!#3!3&.!;;2E!3+<.$!`#M1D-3&!_Z+a/!8+!3&#3!3&.!E&#:>5@#$3D#,,!#01%,D.,3!1,83$-D.,3!:+-04!6.!-8.4!3+!
D.#8-$.!3&.!1DC#:3!+G!3&.!0.%5-C!8C#:.$8!+,!3&.!#01%,D.,3!+G!3&.!D1$$+$!8.%D.,38(!),:.!#%#1,/!.?.,!1,!3&.!:#8.!+G!3&.!
0#$%.83!1DC#:3!`1,?+0?1,%!#!\(^!DD!8C#:.$!-,4.$!0.%!^a/!3&.!D18#01%,D.,3!+G!3&.!C$1D#$A!<#8!G+-,4!3+!6.!1,8-GG1:1.,3!3+!
4.%$#4.! 1D#%.! b-#013A! 3+! 3&#3! +68.$?.4! <13&! E27R(! F+$.! 4.3#108! +G! 3&.8.! 3.838! :#,! 6.! G+-,4! #3c!
&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad3.831,%53&.5C$1D#$A5D1$$+$51?d(!Q-$3&.$!3.831,%!+G!3&.!8#D.!>1,4!<#8!
#08+! :+,4-:3.4! +,58>A/!<&1:&! &#4! 3&.! #4?#,3#%.! 3&#3! #,A! C#$3! +G! 3&.! :+,:$.3.! C1.$! `#3! #,A! #M1D-3&a! :+-04! 6.! 3.83.4(!
2%#1,/!3&.8.!3.838!#$+-8.4!,+!:+,:.$,8!3&#3!3&.!3.0.8:+C.!<#8!-,4-0A!8.,8131?.!3+!C1.$!&.1%&3!?#$1#31+,8!+G!-C!3+!\!DD(!

YBY! E2N6]-$,#6,%2($%2$,"#$'+%(2&#2,$7.6%,%.2$

h,! G-$3&.$!C-$8-13!+G! 3&.!C+88161013A!+G! hl!4.%$#4#31+,! 3&$+-%&!D18#01%,D.,3!+G! 3&.!C$1D#$A!D1$$+$!4-.! 3+!D+?1,%! 3&.!
3.0.8:+C.!83$-:3-$./!+,58>A!+68.$?#31+,8!<&10.!C+1,31,%!#3!3&.!;;2E!3+<.$!<.$.!:+,4-:3.4(!R&#3!3&18!18!C+88160.!#3!#00!18!
4-.!3+!3&.!G#:3!3&#3!3&.!;;2E!3+<.$!18!80.,4.$/!#,4!C$+?14.4!3&.!+68.$?#31+,8!#$.!+G!3#$%.38!,.#$!3&.!:.,3$.!+G!3&.!R$#:>.$!
$#,%./!3&.!4+D.!+,!3&.!3+<.$!<100!G#00!1,!3&.!3.0.8:+C.!:.,3$#0!+68:-$#31+,(!N.C.#3.4!83#:>1,%!#,4!+,58>A!+68.$?1,%!<.$.!
:+,4-:3.4!<13&+-3! #,A!D+?.D.,3! +G! 3&.! 3.0.8:+C.! 83$-:3-$.(! ),:.! #%#1,/! C++$! 1D#%.8!<.$.! 8..,! 4.8C13.! 3&.! E&#:>5
@#$3D#,,! 1,83$-D.,3! $.C+$31,%! 3&#3! 3&.! C$1D#$A!D1$$+$!<#8! #01%,.4!<.00!<13&1,! 138! 8C.:1G1:#31+,! +G! #,!NFE! 8.%D.,3!
31Cd3103! .$$+$! +G! ,+!D+$.! 3&#,!Z(ZU! #$:8.:(!2! G-00! $.C+$3! +,! 3&.8.! 3.838! 18! #?#10#60.! #3c! &33Ccdd<<<(8#03(#:(M#d1bd3&.58#035
1D#%.5b-#013A583+$Ad3.831,%53&.5C$1D#$A5D1$$+$5?5+,58>A54#3#5#35::#8d(!

YBP! !#6,%2($,"#$0"'4]NI'1,&'22$%26,1*&#2,$1#/#1#24#$&%11.1$

R&.! C$1D#$A! D1$$+$! &#8! C#88.4! #00! +G! 3&.! 3.838! 4.8:$16.4! #6+?.! <13&+-3! $#181,%! #,A! 8-8C1:1+,8! #6+-3! 138! :+$$.:3!
G-,:31+,1,%(! R&.! +,58>A! 3.83! 18! C#$31:-0#$0A! C.$8-#81?.! 1,!D#>1,%! 3&.! :#8.! 3&#3! 3&.! C$1D#$A! 18! ,+3! $.8C+,8160.! G+$! 3&.!
E27R!hl!C$+60.D8(!@+<.?.$/!3&18!18!+,0A!3$-.!1G!3&.!E&#:>5@#$3D#,,!:#D.$#!1,!3&.!;;2E!3+<.$!18!<+$>1,%!:+$$.:30A(!
h,!C#$31:-0#$/!3&.!$.G.$.,:.!D1$$+$!`8..!Q1%(!_a!D-83!6.!1,!%++4!G1%-$.!+3&.$<18.!#,A!G1%-$.!.$$+$!<100!3&.,!6.!1DC+8.4!+,!
3&.!E27R!C$1D#$A(!h,!+$4.$!3+!3.83!<&.3&.$!+$!,+3!3&.$.!D#A!6.!C$+60.D8!<13&!3&.!$.G.$.,:.!D1$$+$/!#!8D#00!3.83!D1$$+$!
<#8!1,8.$3.4!1,3+!3&.!#$D!+G!3&.!1,83$-D.,3!8.,41,%!01%&3!3+!3&.!E27R!C$1D#$A!`#3!3&.!C+8131+,!+G!3&.!0#6.0!j^_!D.3.$!3+!
C$1D#$A!D1$$+$f!1,!Q1%(!_a(!h,83.#4!+G!3&.!01%&3!3$#?.01,%!^_!D!3+!3&.!E27R!C$1D#$A/!13!+,0A!3$#?.0.4!^ZZ!DD!3+!3&.!3.83!
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D1$$+$!8+!3&#3!3&.!1,83$-D.,3!<#8!3&.,!D.#8-$1,%!<#?.G$+,3!.$$+$!6.3<..,!3&.!3.83!D1$$+$!#,4!3&.!$.G.$.,:.!D1$$+$(!R&.!
$.8-03!+G!3&18!3.83!8&+<.4!3&#3!3&.!<#?.G$+,3!.$$+$!6.3<..,!3&.!3<+!+C31:8!&#4!#,!NFE!31Cd3103!.$$+$!+G!,+!D+$.!3&#,!Z(Z\!
#$:8.:!`<&.,!8:#0.4!-C!3+!#!31Cd3103!.$$+$!+G!3&.!E27R!8.%D.,38a(!R&.!8C.:1G1:#31+,!G+$!3&.!C$1D#$A!#01%,D.,3!18!#,!NFE!
31Cd3103!.$$+$!+G!,+!D+$.!3&#,!Z(ZU!#$:8.:(!E+!3&18!$.8-03!C$+?.8!3&#3!3&.!$.G.$.,:.!D1$$+$!18!1,4..4!1,!%++4!+C31:#0!G1%-$.!
`+$! 3&.! &1%&0A! -,01>.0A! C+88161013A! 3&#3! 3&.A! 6+3&! &#?.! 3&.! 8#D.! 8-$G#:.! G1%-$.! .$$+$a(!F+$.! 4.3#108! :#,! 6.! G+-,4! #3c!
&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad::#853.831,%53&.5::#851,83$-D.,35$.G.$.,:.5D1$$+$d(!

YB^! 0UCLLT@$,"#$4.24+*6%X#$'+%V%$/.1$,"#$71%&'1-$

203&+-%&!#!?.$A!#::-$#3.!1,83$-D.,3/!3&.!E&#:>5@#$3D#,,!#01%,D.,3!:#D.$#!418:-88.4!#6+?.!4+.8!,+3!%1?.!#,!1,3-131?.!
G..0!G+$!3&.!:+$$.:3!+C.$#31+,!+G!3&.!C$1D#$A(!E+!#!81DC0.!C1,&+0.d:#D.$#!:+D61,#31+,/!:#00.4!EBhQQJ/!<#8!1,83#00.4!#3!
3&.!:.,3$.!+G!:-$?#3-$.!+G!3&.!C$1D#$A!D1$$+$(!hD#%.8!+G!3&.!C1,&+0.!<.$.!G+$D.4!6A!3&.!C$1D#$A!+,!3&.!:#D.$#(!RAC1:#0!
EBhQQJ!1D#%.8!<.$.!$+-,4/!,+3!4+-60.4!#,4!&#4!#!QO@F!+G!#6+-3!Z(Y!#$:8.:(!R&18!18!<13&1,!138!8C.:1G1:#31+,!#,4!D-:&!
3++!8D#00!3+!6.!#!:+,3$16-3+$!3+!3&.!E27R!hl!C$+60.D(!EBhQQJ!18!#08+!?.$A!-8.G-0!G+$!#88.881,%!3&.!83#3.!+G!3&.!C$1D#$A!
D1$$+$!8.%D.,3!.,8.D60.!#8!3&.!C1,&+0.!1D#%.8!G$+D!1,41?14-#0!8.%D.,38!:#,!6.!8..,!8.C#$#3.0A!1G!.#:&!8.%D.,3!18!3103.4!
#! 01330.!#<#A! G$+D! 138!,.1%&6+-$8(!S#$1#31+,8! 1,! $#41-8!+G!:-$?#3-$.!#,4!G1%-$.! G+$!.#:&!8.%D.,3!:#,!6.!D.#8-$.4!#,4!
D+,13+$.4/!#,4!<100!,+!4+-63!C$+?.! 3+!6.! 1,?#0-#60.!#8!#!41#%,+831:! 1,! $+-31,.!+C.$#31+,8(!'K#DC0.! 1D#%.8!#,4!D+$.!
1,G+$D#31+,!+,!EBhQQJ!:#,!6.!G+-,4!#3c!&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad8C1GGAd(!

h,! 3&.! 01%&3! +G! 138! 8-::.88G-00A! C#881,%! #00! 3&.! #6+?.! 3.838/! 3&.$.! :#,! 6.! 01330.! 4+-63! 3&#3! 3&.! C$1D#$A! D1$$+$! 18! ,+3!
$.8C+,8160.!G+$!3&.!E27R!hl!C$+60.D8(!

!

PB! !IJ$LE<G0$K;3FCJD!@$<3G0J0W$0C_J$3DF$LC;0!$3!!JMU!$3!$3$LC`$
PBA! <'*6#6$./$,"#$/.4*6$(1'?%#2,$'2?$.,"#1$6-&7,.&6$

O13&!3&.!C$1D#$A!D1$$+$!.01D1,#3.4!G$+D!:+,3.,31+,/!3&.!E2;!<#8!0++D1,%!0#$%.!#8!3&.!C$1D#$A!8-8C.:3!#8!3&.!:#-8.!+G!
3&.!E27R! hl!C$+60.D8(!@+<.?.$/! :+-04! 3&.$.!6.! +3&.$! :#-8.8n!9.G+$.! C$+:..41,%/! 13! 18! -8.G-0! 3+! $.?1.<!#00! C+88160.!
:#-8.8!+G!3&.!?#$1+-8!8ADC3+D8!+G!3&.!hl!C$+60.D!+3&.$!3&#,!3&.!C$1D#$A!D1$$+$(!

R#60.!\(!EADC3+D8!#,4!C+88160.!:#-8.8!+G!3&.!E27R!hl!C$+60.D(!!

! L.4*6$(1'?%#2,$ 36,%(&',%6&$ CS$X'1%'V%+%,-$
03<$MH$,%7a,%+,a?#4#2,1#$ P+! P+! n!
03<$MH$4.&'$ P+! P+! n!
03<$MH$'6,%(&',%6&$ P+! J.8! n!
03<$MR$,%7a,%+,a?#4#2,1#$ P+! J.8! n!
03<$MR$4.&'$ P+! P+! n!
03<$MR$'6,%(&',%6&$ P+! J.8! n!
03<$MQaMY$,%7a,%+,a?#4#2,1#$ J.8! J.8! n!
03<$MQaMY$4.&'$ J.8! J.8! n!
03<$MQaMY$'6,%(&',%6&$ P+! J.8! n!
L.4'+$7+'2#$,%7a,%+,$ J.8! P+! n!

!

R#60.!\!%1?.8!8-:&!#!$.?1.<(!R&.!D#I+$!hl!C$+60.D!8ADC3+D8!#$.!0183.4!#3!3&.!3+C!+G!3&.!:+0-D,8!#,4!3&.!0.G3D+83!:.008!
1,!.#:&!$+<!8&+<!C+88160.!:#-8.8!#$181,%!G$+D!D18#01%,D.,3!+$!3&.!D#I+$!G1$83!+$4.$!#6.$$#31+,8!:+D#!#,4!#831%D#318D(!
O&.3&.$!+$!,+3!#!:#-8.!18!:#C#60.!+G!%1?1,%!$18.!3+!3&.!8ADC3+D!18!8&+<,!#8!A.8!+$!,+!1,!3&.!3#60./!#,4!<#8!.?#0-#3.4!
-81,%!#!m.D#K!D+4.0!+G! 3&.! 3.0.8:+C./! 1DC+81,%!+,! 3&.!?#$1+-8!+C31:#0!.0.D.,38! 3&.! 1,41:#3.4!D18#01%,D.,3!+$! G1%-$.!
.$$+$!`:+D#!+$!#831%D#318Da(!R&.!,.3!$.8-03!+G!3&.!D+4.01,%!8&+<.4!3&#3!+G!3&.!G+-$!E2;!D1$$+$8/!+,0A!D18#01%,D.,3!+$!
:+D#!1,!FY!+$!FW!`8..!Q1%(!\!G+$!3&.!0#6.01,%!8:&.D.a!#$.!:#C#60.!+G!%.,.$#31,%!#!G+:-8!%$#41.,3(!E-:&!.$$+$8!$.b-1$.!#!
:+DC.,8#31+,!G+$!3&.!?.$A!0#$%.!:+D#!%.,.$#3.4/!6-3!3&18!18!.#810A!4+,.!6A!31Cd31031,%!3&.!<&+0.!E2;(!2!G+:-8!%$#41.,3!
:#,!#08+!6.!%.,.$#3.4!6A!#!G+:#0!C0#,.!31Cd3103!`#8!18!1,3-131?.0A!+6?1+-8a(!

2831%D#318D!1,!83#$!1D#%.8!1,!3&.!G+:#0!C0#,.!:#,!6.!%.,.$#3.4!6A!D18#01%,D.,3!+$!#831%D#318D!1,!3&.!G1%-$.!+G!D1$$+$8!
FV/!FY!+$!FW/!6-3!,+3!6A! G+:#0!C0#,.! 31Cd3103(!R&.!+,0A! $+<8!+G! 3&.! 3#60.! 3&#3!&#?.!A.8! 1,!6+3&! 3&.! 8.:+,4!#,4! 3&1$4!
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:+0-D,8! &#?.!D18#01%,D.,3! +$! :+D#! 1,! 3&.! G1%-$.! +G!FY! +$!FW(! P+,.! +G! 3&.! C+88160.! :#-8.8! ,#3-$#00A! %1?.! $18.! 3+!
?#$1#61013A!1,!hl(!

PBH! !"#$6%b#$./$,"#$/.4*6$(1'?%#2,$

F.#8-$.D.,38!+G!3&.!81M.!#,4!+$1.,3#31+,!+G!3&.!G+:-8!%$#41.,3!<.$.!D#4.!6A!+63#1,1,%!8.b-.,:.8!+G!1D#%.8!#3!41GG.$.,3!
G+:-8! C+8131+,8/! 4.3.$D1,1,%! G+$! .#:&! 83#$! 1D#%.! 3&.! 6.83! G+:-8! 8.331,%/! :+,?.$31,%! 3&#3! 3+! 3&.! #CC$+C$1#3.! 6#:>! G+:#0!
4183#,:./!#,4! G1331,%!#!C0#,.! 3+! 3&.! $.8-031,%!#$$#A!+G!6#:>! G+:#0!4183#,:.8!#8!#! G-,:31+,!+G!C+8131+,! 1,! 3&.! G+:#0!C0#,.(!
E#DC0.!$.8-038!#$.!8&+<,!1,!R#60.!^(!

R#60.!^!E1M.!#,4!+$1.,3#31+,!+G!3&.!G+:-8!%$#41.,3(!
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HOO^$0#7$c$ ^T! ^([!o!Z(V! 5WT!o!_!
HOO^$0#7$A^$ U\! ^(T!o!Z(\! 5YW!o!^!
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R&.!$.8-038!8&+<!81%,1G1:#,3!?#$1#61013A!1,!3&.!G+:-8!%$#41.,3!G$+D!^(V+!-C!3+!^(T+!<13&!#!$+-%&0A!YW+!?#$1#31+,!1,!C+8131+,!
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Y(T!DD!+?.$!3&.!G1.04!+G!?1.<(!h,3.$C$.31,%!3&.!G+:-8!%$#41.,3!#8!#!D18#01%,D.,3!+G!FW/!G+$!.K#DC0./!$.b-1$.8!#!4.:.,3$.!
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PBR! L%16,$',,#&7,$',$'$/%d$
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R&.! .01D1,#31+,! +G! 3&.! C$1D#$A!D1$$+$! #8! 3&.! :#-8.!+G! 3&.! C$+60.D! 0.#?.8! 3&.!E2;/! 3&.! 0#83! +C31:#0! 8-658A83.D! 3+! 6.!
1,4.C.,4.,30A! 3.83.4/! #8! 3&.!+,0A! $.D#1,1,%!C+88161013A(!O13&! #! :#D.$#! :+?.$1,%! 3&.! 8:1.,:.! G1.04!+G!?1.<!#3! 3&.!NEE!
.,3$#,:.!8013!C+8131+,!`8..!Q1%(!^a/!#,4!<13&!EBhQQJ!C$+?141,%!#!81DC0./!b-1:>!#,4!1,3-131?.!%#-%.!+G!3&.!C.$G+$D#,:.!+G!
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+,!3&.!K5A!3#60.!C$.?1+-80A!-8.4!1,!3&.!S.$1G1:#31+,!h,83$-D.,3!`Sha!:+,G1%-$#31+,!+G!E#031:#D\\(!R&.!K5A!3#60.!&#8!V!K!V!
418:$.3.!C+8131+,8/!#,4!#0+,%!<13&!3&.!0#$%.!81M.!+G!3&.!;;"/!3&.!:+D61,#31+,!:+?.$.4!3&.!\Z[!DD!41#D.3.$!8:1.,:.!G1.04!
+G!?1.<!+G!E27R(!R&.!C$+:.4-$.!-8.4!<#8!81DC0.c!`1a!#01%,!3&.!C$1D#$A!D1$$+$i!`11a!+63#1,!EBhQQJ!1D#%.8!8&+<1,%!3&#3!
3&.!C$1D#$A!18!1,!%++4!G1%-$.i!`111a!+63#1,!+,58>A!1D#%.8!<13&!3&.!2C+%..!1,!T!C+8131+,8!+G!3&.!NEE!8013!C0#,.i!`1?a!$.3-$,!
3+!3&.!;;2E!3+<.$!#,4!-8.!EBhQQJ!3+!8&+<!3&#3!3&.!C$1D#$A!D1$$+$!18!83100!1,!%++4!G1%-$.(!

R&.!#6+?.!C$+:.4-$.!<#8!.K.:-3.4!1,!^ZZU!2-%dE.C/!?.$1G1.4!3&.!%++4!+C31:#0!83#3.!+G!3&.!C$1D#$A!6.G+$.!#,4!#G3.$!+,5
8>A!1D#%1,%!<&1:&!$.?.#0.4!3&.!-8-#0!G+:-8!%$#41.,3!#,4!+3&.$!#6.$$#31+,8( At last the SAC was proven to be the culprit.!
'K#DC0.!1D#%.8!#,4!D+$.!1,G+$D#31+,!:#,!6.!G+-,4!#3c!&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$AdC$++G53&#35
3&.58#:5185$.8C+,8160.d( 
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^BH! 0#4.2?$',,#&7,$',$'$/%d@$6"%&&%2($MY$
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<#?.G$+,35D.#8-$1,%! :#D.$#! `&33Ccdd<<<(+>+3.:&(:+Da! 3+! D.#8-$.! 3&.! <#?.G$+,3! #88+:1#3.4! <13&! 3&.! 1D#%.! +G! 3&.!
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83$+>.(!R+!4.3.$D1,.!<&.$.!3&.!C1,&+0.!8&+-04!6.!C0#:.4/!3<+!0#8.$8!#,4!3&.!8+5:#00.4!eE2;!$.G.$.,:.!D1$$+$g!`E2;NFa!
<.$.!-8.4(!Q1$83/!#!4+<,<#$458&1,1,%!0#8.$!G$+D!3&.!;;2E!3+<.$!<#8!8.3!-C!3+!$.3-$,!1,!#-3+:+001D#31+,!G$+D!3&.!:.,3$.!
+G!3&.!:.,3$#0!8.%D.,3!+G!3&.!C$1D#$A!D1$$+$(!O13&!3&.!4+<,<#$4!0#8.$!8.3!-C!1,!3&18!<#A/!#,!-C<#$4!0#8.$!G$+D!3&.!.4%.!
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!
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C+8131+,!18!Z(Z!DD!`1(.(!+,!#K18a(!R&18!1D#%.!18!41GG$#:31+,!01D13.4(!h,!:+,3$#83/!1G!FW!<.$.!3103.4!6A!Z(\+!`#!4.:.,3$.!+G!Z(W!
DD! &#8! 3&.! 8#D.! .GG.:3a/! 3&.! 6.83! 1D#%.! +::-$8!<&.,! 3&.! C1,&+0.! 18!D+?.4! +GG! #K18! 6A! #6+-3! _!DD(! R&18! 1D#%.! 18!
81%,1G1:#,30A!#831%D#31:(!R&.!3&1$4!#,4!G+-$3&!$+<8!8&+<!3&.!+68.$?.4!1D#%.8!G$+D!K!#,4!A!C1,&+0.!8:#,8(!h3!18!b-13.!:0.#$!
3&#3!3&.!6.83!1D#%.8!1,!3&.8.!$+<8!:+$$.8C+,4!3+!3&.!D18#01%,.4!FW!:#8./!#,4!,+3!3&.!,+D1,#0!8A83.D(!!
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Q1%(!\Z(!"1#0!%#-%.!D+,13+$1,%!+?.$!#!V!&$!1,3.$?#0!+G!3&.!D+?.D.,3!+G!FW!<13&!$.8C.:3!3+!FY(!E..!3.K3!G+$!4.3#108(!

;+-04!3&.!C0#:.D.,3!+G!3&.!C1,&+0./!+,!<&1:&!3&.!$.8-03!8&+<,!1,!Q1%(!T!$.838/!6.!-,:.$3#1,!6A!8.?.$#0!DDn!R&.!#,8<.$!18!
,+c!<#?.G$+,3!D.#8-$.D.,38!+G!3&.!C1,&+0.!1D#%.!8&+<.4!81%,1G1:#,3!#831%D#318D!`m.$,1>.!mWs\(^W!<#?.8a/!:+,G1$D1,%!
3&#3!3&.!FY5FW!C#1$!#$.!#831%D#31:/!#,4!:+,8183.,3!<13&!$.0#31?.!D18#01%,D.,3!+G!#6+-3!Z(\+!31Cd3103!+$!Z(W!DD!1,!4.:.,3$.(!

R&.!3.83!8.3-C!8&+<,!1,!Q1%(![!<#8!G+-,4!3+!6.!8-GG1:1.,30A!83#60.!3&#3!<#?.G$+,3!D.#8-$.D.,38!:+-04!6.!D#4.!.?.,!#G3.$!
.K.$:181,%!#00!3&.!#:3-#3+$8!+G!3&.!3.0.8:+C.c!3&.!3.0.8:+C.!83$-:3-$.!<#8!3&-8!$+3#3.4!6A!\[Z+!#,4!3&.!R$#:>.$!D+?.4!1,!#00!
_!#K.8/!<13&!<#?.G$+,3!D.#8-$.D.,38!6.1,%!D#4.!#G3.$!.#:&!1,41?14-#0!D+?.D.,3(!h3!<#8!G+-,4!3&#3/!<13&!3&.!.K:.C31+,!
+G!D+?.D.,3!+G!3&.!$&+!83#%.!`8..!Q1%(!V!#,4!8.:31+,!^(Va/!,+,.!+G!3&.8.!D+?.D.,38!&#4!#,A!.GG.:3!+,!3&.!1D#%.8(!F+$.!
1,G+$D#31+,!18!#?#10#60.!#3c!&33Ccdd<<<(8#03(#:(M#d1bd3&.58#0351D#%.5b-#013A583+$Ad3&.5DY5DW5<#?.G$+,353.8351d(!!

eBH! 0"%&&%2($MY$'('%2$
h,!+$4.$!3+!8..!1G!41GG$#:31+,501D13.4!C.$G+$D#,:.!G+$!FY5FW!:+-04!6.!$.83+$.4/!8&1DD1,%!FW!<#8!$.C.#3.4(!R&.!8&1D!
3&1:>,.88! #,4! +$1.,3#31+,!<.$.! :#0:-0#3.4!<&1:&!<+-04! $.D+?.! 3&.! #831%D#318D! G$+D! 3&.! C#1$(! R&18! 3-$,.4! +-3! 3+! 6.!
.K#:30A!3&.!8#D.!#8!$.b-1$.4!3+!$.D+?.!3&.!+,58>A!G+:-8!%$#41.,3!`8..!E.:31+,!U(^a(!XC+,!$.51,8.$31+,!+G!3&.!8#D.!8&1D/!
13!<#8!G+-,4! 3&#3! 3&.!6.83! 1D#%.!$.b-1$.4! 3&.!C1,&+0.! 3+!6.!D+?.4! 3+<#$48! 3&.!,+D1,#0!C+8131+,!`8..!Q1%(!Ta/!#,4! 3&#3!
41GG$#:31+,501D13.4!1D#%1,%!<#8!1,4..4!#:&1.?.4(!B$1+$!3+!8&1DD1,%/!3&.!6.83!`#831%D#31:a!<#?.G$+,3!<#8!G+-,4!3+!&#?.!
NFE!+G!Z(V_!<#?.8/!C.#>53+5?#00.A!+G!^(U!<#?.8i!#G3.$!8&1DD1,%!3&.!:+$$.8C+,41,%!,-D6.$8!<.$.!Z(\^!#,4!\(Z!<#?.8(!

@+<.?.$/! +,:.! #%#1,/! 3&18! 8-::.88!<#8! 8&+$3501?.4(!O13&1,! #!D+,3&! 3&.!D1$$+$!C#1$!<#8! G+-,4! 3+! G+$D! 1D#%.8! +G! 3&.!
C1,&+0.!<&1:&!<.$.!,+!0+,%.$!41GG$#:31+,!01D13.4!#,4!mW!&#4!1,:$.#8.4!3+!Z(_!<#?.8/!#6+-3!&#0G!3&#3!8..,!6.G+$.(!

eBR! F%'+$('*(#$&.2%,.1%2($./$&.X#&#2,6$./$MQ$'2?$MY$'2?$,"#%1$6*77.1,6$
h3! <#8! :0.#$! 6A! 3&18! 31D.! 3&#3! 8-683#,31#0/! $#C14! ?#$1#61013A! 1,! 3&.! +C31:#0! 8A83.D!<#8! +::-$$1,%(! h,! +$4.$! 3+! 418:+?.$!
.K#:30A!<&#3!<#8!:#-81,%!3&18/!#!8A83.D!+G!41#0!%#-%.8!<#8!1,83#00.4!1,!3&.!FY5FW!+C3+D.:&#,1:#0!8A83.D(!Q+$!,#D1,%!
C-$C+8.8/! 3&.! 3&$..! 8-CC+$3! C+1,38! +G! FY! #,4! FW! <.$.! $.G.$$.4! 3+! #8! j\! +g:0+:>f/! jW! +g:0+:>f! #,4! jT! +g:0+:>f!
#CC$+C$1#3.!3+!3&.1$!#CC.#$#,:.!<&.,!?1.<.4!G$+D!3&.!;;2E!3+<.$!`_!+g:0+:>!18!3&.!0+:#0!%$#?13A!?.:3+$!C$+I.:31+,a(!

R&$..!41#0!%#-%.8!<.$.!#,:&+$.4!+,!3&.!3&$..!:#,310.?.$!8-CC+$38!+G!FW!`8..!Q1%(!Ua!<13&!3&.1$!C$+6.8!3+-:&1,%!3&.!.4%.!
+G!FW!`3&.8.!3&$..!<100!6.!:#00.4!%$+-C!2a(!h,!#44131+,/!G1K3-$1,%!<#8!1,83#00.4!+,!3&.!6#:>!+G!FY!<13&!C1.:.8!4.8:.,41,%!
3+!FW!+,!<&1:&!<.$.! #,:&+$.4! 3&$..! G-$3&.$!%#-%.8! `%$+-C!9a/! %1?1,%!D.#8-$.8!+G! 3&.! $#41#0!D+?.D.,3! +G!FW!<13&!
$.8C.:3! 3+! FY(! Q1,#00A/! 3&$..! G-$3&.$! 41#0! %#-%.8! `%$+-C! ;a! %#?.! 3&.! $.0#31?.! D+?.D.,3! +G! FY! <13&! $.8C.:3! 3+! 3&.!
:#,310.?.$8(!R&.!%#-%.8!C$+?14.4!41%13#0!$.#4+-3!.?.$A!G.<!8.:+,48!#,4!<.$.!#00+<.4!3+!$-,!G+$!#6+-3!W!4#A8(!P+3&1,%!
<#8!D+?.4!+3&.$!3&#,!8C+$#41:!$+3#31+,8!+G!3&.!$&+!83#%.!.?.$A!G.<!&$(!R&.$D#00A/!3&.!3.0.8:+C.!:&#D6.$!<#8!D#,#%.4!
#8! ,+$D#0c! #1$! :+,4131+,1,%! 1,! 3&.! 4#A! 3+! >..C! 3&.! 3.DC.$#3-$.! :0+8.! 3+! 3&.! 3<101%&3! +C.,1,%! 3.DC.$#3-$./! <13&! 3&.!
3.0.8:+C.!G+00+<1,%!#D61.,3!4-$1,%!3&.!,1%&3(!
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R&.!3+C!C#,.0!+G!Q1%(!\Z!8&+<8!3&.!.GG.:3!+G!$&+!$+3#31+,8!+,!3&.!3&$..!%$+-C!9!41#0!%#-%.8!`D.#8-$1,%!FW!<13&!$.8C.:3!3+!
FYa(!B.$1+41:!81%,#08!`Q1%(!\Zc!3+Ca!<.$.!G+-,4/!#$181,%!G$+D!$&+!83#%.!$+3#31+,(!R<+!C-08.8!1,!Q1%(!\Z!:+$$.8C+,4!3+!+,.!
:A:0.!+G!3&.!$&+!83#%.!G$+D!Z+!3+!\ZZ+/!3+!5\ZZ+/!#,4!6#:>!3+!Z+(!2!G-$3&.$!$.D#$>#60.!G.#3-$.!18!3&#3!3&.!%#-%.!#3!W!+g:0+:>!
`:.,3$#0!4#8&.4!01,.a!4+.8!,+3!#CC.#$!3+!C#$31:1C#3.!1,!3&.!D+31+,!8&+<,!6A!3&.!+3&.$!3<+!%#-%.8!`-CC.$!#,4!0+<.$!8+014!
01,.8a(! R&.! 0+<.$! C#,.0! +G! Q1%(! \Z! 8&+<8!<&#3! &#CC.,8! +?.$! #! 0+,%.$! C.$1+4! +G! 31D.! #,4!<13&! 3.DC.$#3-$.! ?#$1#31+,!
1,4-:.4!6A!:+,3$+001,%!3&.!#1$!:+,4131+,1,%(!2%#1,/!3&.!W!+g:0+:>!%#-%.!4+.8!,+3!C#$31:1C#3.!1,!3&.!D+31+,!8&+<,!6A!3&.!
+3&.$! 3<+! 4-$1,%! 3&.! $&+! $+3#31+,8/! 6-3! 13! 4+.8! 8&+<! 8-44.,! I-DC8! `I-83! 6.G+$.! ^VcZZa/! #CC#$.,30A! 4-.! 3+! 3&.! $&+!
D+?.D.,3(! R&.8.! .GG.:38! $#18.! 8.$1+-8! :+,:.$,8! #6+-3! 3&.! +C3+D.:&#,1:#0! 1,3.%$13A! #,4! 83#61013A! +G! 3&.! 8A83.D(! h,!
C#$31:-0#$/!$.G.$$1,%!6#:>!3+!Q1%(!V/!#,4!$.:#001,%!3&#3!3&.!E2;!18!6+03.4!3+!3&.!6+33+D!+G!3&.!PNE!3&$+-%&!138!1,3.$G#:.!
$1,%!`8..!Q1%8(!V!#,4!Ua/!3&.!+,0A!<#A!3&#3!$&+!$+3#31+,8!:#,!#GG.:3!FY!#,4!FW!18!G+$!83$.88.8!3+!6.!3$#,8D133.4!4+<,!3&.!
814.8!+G!3&.!PNE!G$+D!3&.!$&+!83#%./!3&$+-%&!3&.!1,3.$G#:.!#,4!1,3+!3&.!-CC.$!E2;!8-6583$-:3-$.!#,4!D1$$+$!8-CC+$38(!

!
Q1%(!\\(!F+,13+$1,%!+G!FW!#,4!FY!6A!T!41#0!%#-%.8!+?.$!#!W!4#A!1,3.$?#0!#8!4.8:$16.4!1,!E.:31+,![(V(!

F+,13+$1,%! +G! 3&.! >1,4! 8&+<,! 1,! Q1%(! \Z! <#8! :+,4-:3.4! G+$! G1?.! 4#A8(! R&.! G-00! $.8-038! #$.! C0+33.4! 1,! Q1%(! \\(! N&+!
$+3#31+,8! <.$.! .K.:-3.4! 4-$1,%! +::#81+,#0! ?18138! 3+! 3&.! 3.0.8:+C.! 6A! +,.! +G! -8! 4-$1,%! 3&18! 31D./! #,4! #$.! +6?1+-8! #8!
e8C1>.8g!1,!3&.!C0+3(!R&.!3+C!:-$?.!18!3&.!+-3C-3!G$+D!#,!-,:#016$#3.4!3&.$D+:+-C0.!1,!3&.!C#A0+#4!,.K3!3+!3&.!E2;(!)?.$!
3&.!W!4#A8!3&.!3.DC.$#3-$.!4.:01,.4!6A!#6+-3!\Z!4.%!;!`#8!1,41:#3.4!6A!3&.!$+-%&!8:#0.!#3!$1%&3a(!R&.!%#-%.8!G$+D!.#:&!+G!
3&.! %$+-C8! 4.G1,.4! #6+?.! #$.! 1,41:#3.4!6A! 3&.! 0#6.0! :0+8.83! 3+! 3&.! :+$$.8C+,41,%! :-$?.(!R&.!D+83! +6?1+-8! $.8-03! 18! #!
:+$$.0#31+,!6.3<..,!3.DC.$#3-$.!#,4!3&.!D+?.D.,38!+G!3&.!%#-%.8!1,!%$+-C8!2!#,4!9(!h,!3&.8.!8#D.!3<+!%$+-C8/!3&.!W!
+g:0+:>!%#-%.8!`01%&3.$!8&#4.4!8+014!01,.a!8&+<!3&.!8#D.!#,+D#0+-8!6.&#?1+-$!,+3.4!C$.?1+-80A(!R&.$.!#$.!41GG.$.,31#0!
<#,4.$1,%8!+G!:+,814.$#60.!81M.!`-C!3+!WZ!D1:$+,8a!6.3<..,!3&.!%#-%.8!+G!#!%1?.,!%$+-C(!!

!
Q1%(!\^(!F+,13+$1,%!+G!FW!#,4!FY!6A!T!41#0!%#-%.8!4-$1,%!80#:>.,1,%!+G!D+83!+G!3&.!E2;5PNE!D+-,31,%!6+038(!E..!3.K3(!
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23!3&.!.,4!+G!3&.!D+,13+$1,%!C.$1+4!8&+<,!1,!Q1%(!\\/!#,!.KC.$1D.,3!3+!4.583$.88!3&.!E2;5PNE!1,3.$G#:.!`8..!Q1%(!Va!<#8!
:+,4-:3.4(!R&18!1,3.$G#:.!18!C++$0A!4.81%,.4c!3&.!E2;!1,3.$G#:.!$1,%!18!83..0(!R&.!$1,%!3+!<&1:&!13!6+038!+,!3&.!PNE!814.!18!
D#4.!+G!#0-D1,1-D/!<&1:&!1,!3-$,!18!6+,4.4!1,3+!3&.!:#$6+,!G16$.!+G!3&.!PNE(!R&.8.!#$.!#00!D#3.$1#08!<13&!8-683#,31#00A!
41GG.$.,3!;R'8!#,4!3&.$D#0!83$.88.8!#$.!1,.?13#60.(!^\!6+038!8.:-$.!3&.!E2;!3+!3&.!PNE!#,4!1,!3&.!.KC.$1D.,3/!#00!6-3!_!
<.$.!80#:>.,.4(!R&.!_!31%&3!6+038!<.$.!0+:#3.4!1,!V!%$+-C8!+G!^/!8C#:.4!#C#$3!6A!\^Z+(!R&.!6.&#?1+-$!+G!3&.!41#0!%#-%.8!
4-$1,%!3&18!C$+:.4-$.!18!C0+33.4!1,!Q1%(!\^(!hDD.41#3.0A!.?14.,3!#$.!?.$A!$#C14!I-DC8!1,!3&.!%#-%.8!#8!8++,!#8!3&.!6+038!
<.$.! 80#:>.,.4!<13&! #! 0#$%.! 1,:$.#8.! 1,! 8C$.#4(! Q-$3&.$D+$./! 8+D.! %#-%.8! `2\/! 9\/! 2T/! 9Ta! 414! ,+3! $.3-$,! 3+! 3&.1$!
83#$31,%!?#0-.8!#3!3&.!.,4!<&.,!3&.!6+038!<.$.!$.531%&3.,.4(!R&.8.!8ADC3+D8!1,41:#3.!#!3&.$D#00A!83$.88.4!1,3.$G#:.(!

!

cB! 0GMM3;T$3DF$<ED<5G0CED0$
E27R! 18! :+,3.,41,%!<13&! 8.$1+-8! hl!C$+60.D8/! :&1.G0A! #! G+:-8!%$#41.,3! #8!<.00! #8! #831%D#318D!#,4!+3&.$! #6.$$#31+,8(!
F#I+$! C$+%$.88! 1,! 3&.! 41#%,+818! &#8! 6..,!D#4.(!O.!&#?.! 8+! G#$! C$+?.,! 3&#3! ,.13&.$! 3&.! 1,83$-D.,38! ,+$! 3&.! C$1D#$A!
D1$$+$!#$.!$.8C+,8160.(!),!3&.!+3&.$!&#,4/!3&.!8C&.$1:#0!#6.$$#31+,!:+$$.:3+$!18!$.8C+,8160.(!2!0#$%.!$#41#0!D18#01%,D.,3!
+G!E2;!D1$$+$8!FY!#,4d+$!FW!`Z(\+!1,!31Cd3103!+$!Z(W!DD!1,!4.:.,3$.a!18!$.b-1$.4(!E-683#,31#0!?#$1#61013A!1,!hl!&#8!#08+!
6..,!G+-,4/!#!8D#00!C#$3!+G!<&1:&!#$18.8! G$+D!D.:&#,1:#0!83$.88.8! G$+D!3&.!PNE!6.1,%! 3$#,8D133.4! 3&$+-%&! 3&.!E2;5
PNE!1,3.$G#:./!#,4! 3&.!D+$.!81%,1G1:#,3!:+DC+,.,3! G$+D!3&.$D#00A51,4-:.4!83$.88.8! 1,! 3&.! 1,3.$G#:.(!R&.!G-,4#D.,3#0!
:#-8.!18!3&.!-8.!+G!3&.$D#00A!1,:+DC#3160.!D#3.$1#08!1,!3&.!E2;!D+-,31,%!1,3.$G#:.(!2!4.81%,!G+$!#!$.C0#:.D.,3!1,3.$G#:./!
-81,%!#!>1,.D#31:!D+-,3!+$!G0.K-$.8/!&#8!#0$.#4A!6.%-,/!#,4!8&+-04!6.!1,83#00.4!1,!3&.!0#83!b-#$3.$!+G!^ZZ[(!h3!18!01>.0A!
3&#3! $.5#01%,D.,3! +G! 3&.! +C31:8! <100! 6.! ,..4.4! #3! 3&#3! 83#%.(! ".G1,1,%! &+<! 3+! 4+! 3&18! .GG1:1.,30A! 18! 3&.! ,.K3! D#I+$!
:&#00.,%.(!!

;JLJ;JD<J0$

t\u E3+61./!N(/!F.1$1,%/!=(!#,4!9-:>0.A/!"(2(@(/!j".81%,!+G!3&.!E+-3&.$,!2G$1:#,!7#$%.!R.0.8:+C.!`E27Raf/!B$+:(!EBh'!
QOOR/!VWW5V_^!`^ZZZa!

t^u )g"+,+%&-./!"(/!j;+$$.:31+,!+G!8C&.$1:#0!#6.$$#31+,!1,!3&.!E+-3&.$,!2G$1:#,!7#$%.!R.0.8:+C.!`E27Raf/!B$+:(!EBh'!
QOOR/!V_V5VU^!`^ZZZa!

tVu F.1$1,%/!=(H(/!9-:>0.A/!"(2(@(/!7+D6.$%/!F(!#,4!E3+61./!N(/!jE+-3&.$,!2G$1:#,!7#$%.!R.0.8:+C.!`E27Ra!C$+I.:3/!
C$+%$.88!#,4!83#3-8!#G3.$!^!A.#$8f/!B$+:(!EBh'!QeR^/!\\5^W!`^ZZVa!

tYu E<#3/!2(/!)g"+,+%&-./!"(/!E<1.%.$8/!=(/!P.0/!7(!#,4!9-:>0.A/!"(2(@(/!jR&.!+C31:#0!4.81%,!+G!3&.!E+-3&.$,!2G$1:#,!
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