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1 Several sections of this chapter have been published in the following manuscript: 
Mashiba, M., and Collins, K.L. (2013). Molecular mechanisms of HIV immune evasion of the 
innate immune response in myeloid cells. Viruses 5, 1-14.   
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E1F!6##(//,'.!@',7(&+/?!-,#%/&+A!,+!E1FG9!C&'6>!@',7(&+!U!0F@'4B!!M*@<6/&/!&/!@>6#()!,+!

@'&*6'.!#(>>!*,)(>!/./7(*/!5&7<!&+76#7!&++67(!&**%+(!*(#<6+&/*/B!!"!8(77('!

%+)('/76+)&+A!,-!7<(!&+7('6#7&,+!8(75((+!E1FG9!6+)!7<(!<%*6+!&**%+(!/./7(*!'(@'(/(+7/!

7<(!+(=7!-',+7&('!&+!7<(!)&/#,C('.!,-!*,>(#%>6'!76'A(7/!-,'!7<('6@(%7&#!&+7('C(+7&,+B!!!

Q<&/!#<6@7('!5&>>!&+7',)%#(!7<(!E1FG9!'(@>&#67&,+!#.#>(!&+#>%)&+A!(+7'.?!'(C('/(!

7'6+/#'&@7&,+?!6+)!6//(*8>.B!!Q<(+?!(C&)(+#(!5&>>!8(!@'(/(+7()!7<67!>(+7&C&'6>!6##(//,'.!

@',7(&+/!#,%+7('6#7!<,/7!&++67(!&**%+(!*(#<6+&/*/!&+!7<(!*6V,'!76'A(7/!,-!E1FG9?!W2XY!Q!

#(>>/!6+)!*6#',@<6A(/B!!

!

2#'!34-5$4!16%$0&!-7!8+9!!

"+!(/7&*67()!KX!*&>>&,+!@(,@>(!6'(!&+-(#7()!5&7<!E1FG9!5,'>)5&)(?!6+)!,+(!7,!75,!

*&>>&,+!6'(!&+!7<(!Z3!02(*8('A!6+)!U,8('7G[%',--?!IJ9I4B!!Q<(!&+#&)(+#(!,-!E1FG9!&+!7<(!Z3!

&/!6>*,/7!\J?JJJ!@(,@>(!@('!.(6'?!6+)!7<(!A>,86>!@'(C6>(+#(!&/!&+#'(6/&+A!67!6+!6>6'*&+A!

'67(!0N(<&6!6+)!O'6+P?!IJ994B!!]<&>(!E1FG9!&+-(#7&,+!<6/!8((+!#%'()!&+!6!@67&(+7!5&7<!E1F!

6+)!>(%P(*&6!8.!#<(*,7<('6@.!-,>>,5()!8.!8,+(!*6'',5!7'6+/@>6+767&,+!%/&+A!#(>>/!-',*!

6!),+,'!5&7<!6!A(+(7&#!)(>(7&,+!&+!6+!E1F!'(#(@7,'!0">>('/!(7!6>B?!IJ994?!7<&/!7<('6@.!&/!7,,!

'&/P.!7,!8(!&*@>(*(+7()!5&)(>.B!!Q<(!#%''(+7!/76+)6')!,-!#6'(!&/!>&-(>,+A!@<6'*6#,>,A&#6>!

7<('6@.?!#6>>()!<&A<>.!6#7&C(!6+7&'(7',C&'6>!7'(67*(+7!0E""UQ4B!!">7<,%A<!E""UQ!&/!

(--(#7&C(!67!/%@@'(//&+A!C&'6>!'(@>&#67&,+?!7'(67()!&+)&C&)%6>/!#,+-',+7!6!*%>7&7%)(!,-!

)&/,')('/?!&+#>%)&+A!>&@,)&/7',@<.?!<(@67,7,=&#&7.?!+(@<',7,=&#&7.!#6')&,C6/#%>6'!)&/(6/(?!

6+)!+(%',>,A&#6>!)&/(6/(!0^>&8'(!(7!6>B?!IJJ:4B!!Q<(!#,/7!,-!7'(67&+A!6!@('/,+!C6'&(/!-',*!

_KJ?JJJ!7,!_`J?JJJ!@('!.(6'!&+!7<(!Z3!0O>(&/<*6+!(7!6>B?!IJ9J4B!!Q<%/?!E1FG9!&/!6!/&A+&-&#6+7!

(#,+,*&#!8%')(+!&+!6))&7&,+!7,!#6%/&+A!5&)(/@'(6)!*,'8&)&7.!6+)!*,'76>&7.B!



3 

:$;-(!&$(3'&!0'44<!-7!8+9=)!

!"#$%&%'()*+,-(./0%

! W2XY!Q!#(>>/!6'(!6!#>&+&#6>>.!/&A+&-&#6+7!76'A(7!,-!E1FG9!037&7(/!(7!6>B?!9:;`a!b&(A>('!6+)!

37&7(/?!9:;`4!8(#6%/(!W2XY!Q!#(>>!#,%+7/!#,''(>67(!&+C('/(>.!5&7<!E1FG'(>67()!)&/(6/(!

@',A'(//&,+!02(7(>/!(7!6>B?!9:;;4B!!"!W2XY!Q!#(>>!#,%+7!>,5('!7<6+!IJJ!#(>>/!@('!*&#',>&7('!&/!

,+(!,-!7<(!)(-&+&+A!#<6'6#7('&/7&#/!,-!"123!0N(+&!(7!6>B?!IJJX4B!!3(C('6>!"123G)(-&+&+A!>(/&,+/!

<6C(!8((+!&)(+7&-&()!/&+#(!7<(!(*('A(+#(!,-!7<(!@6+)(*&#?!&+#>%)&+A!,@@,'7%+&/7&#!

&+-(#7&,+/!/%#<!6/!c+(%*,#./7&/!V&',C(#&!@+(%*,+&6!0cWc4?!#.7,*(A6>,C&'%/!0WdF4?!6+)!

!123431%1'54-120?!6/!5(>>!6/!+(,@>6/*/!/%#<!6/!H6@,/&e/!/6'#,*6!03&(A6>!(7!6>B?!9:;94B!!

f(#6%/(!W2XY!Q!#(>>/!@>6.!6!#'%#&6>!',>(!&+!7<(!*,8&>&T67&,+!,-!7<(!6)6@7&C(!&**%+(!/./7(*?!

&7!&/!<.@,7<(/&T()!7<67!W2XY!Q!#(>>!)(#>&+(!&/!'(/@,+/&8>(!-,'!&**%+(!)./-%+#7&,+!&+!"123!

0b&(A>('!6+)!37&7(/?!9:;`4B!!!

W2XY!Q!#(>>!6#7&C67&,+!&/!+(#(//6'.!-,'!6+!6)6@7&C(!&**%+(!'(/@,+/(!7,!6!/@(#&-&#!

@67<,A(+&#!(@&7,@(B!!"+7&A(+!@'(/(+7&+A!#(>>/!0"cW/4!&+&7&67(!7<&/!@',#(//!8.!6#7&C67&+A!7<(!Q!

#(>>!'(#(@7,'!0QWU4!6+)!6!#,/7&*%>67,'.!'(#(@7,'!/%#<!6/!W2I;B!!Q!#(>>!6#7&C67&,+!

)'6*67&#6>>.!&+#'(6/(/!7<(!@('*&//&C&7.!,-!W2XY!Q!#(>>/!7,!E1FG9!0W6''!(7!6>B?!9:::a!b6#P!(7!

6>B?!9::J4B!!"#7&C67&,+G)(@(+)(+7!@('*&//&C&7.!<6/!8((+!@',@,/()!7,!-,>>,5!6!)(#'(6/(!&+!

7<(!(=@'(//&,+!,-!6!+%*8('!,-!<,/7!'(/7'&#7&,+!-6#7,'/!0IJ9Ja!f6>)6%-!(7!6>B?!IJ9Ia!W<&%!(7!6>B?!

IJJ\a!]%?!IJ9Ia!N6+!6+)!^&(8('*6+?!IJ9I4B!!1+7('(/7&+A>.?!6>7<,%A<!6#7&C67()!#(>>!*,)(>/!

6'(!-'($%(+7>.!%/()!7,!/7%).!E1FG9!42%64.7,?!7<(!*6V,'&7.!,-!7<(!W2XY!Q!#(>>/!#&'#%>67&+A!42%

646,!6'(!$%&(/#(+7!037(C(+/,+!(7!6>B?!9::J4B!

g+(!,-!7<(!*,/7!/&A+&-&#6+7!86''&('/!7,!#%'&+A!E1F!&+-(#7&,+!&/!7<(!68&>&7.!,-!7<(!C&'%/!

7,!(/768>&/<!6!>67(+7!&+-(#7&,+!&+!$%&(/#(+7!W2XY!Q!#(>>/!03&>&#&6+,!6+)!['((+(?!IJ994B!!
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U(/7&+A!*(*,'.!Q!#(>>/!-',*!E1FG&+-(#7()!&+)&C&)%6>/!<6C(!8((+!-,%+)!7,!#,+76&+!

&+7(A'67()!@',C&'%/!0W<%+!(7!6>B?!9::\4B!!17!&/!8(>&(C()!7<67!E1FG&+-(#7()?!'(/7&+A!*(*,'.!Q!

#(>>/!@('/&/7!6-7('!/%'C&C&+A!6#7&C(!&+-(#7&,+!,'!8(#,*(!>67(+7>.!&+-(#7()!6-7('!'(C('7&+A!-',*!

6+!6#7&C67()!7,!6!$%&(/#(+7!/767(!0W<,*,+7!(7!6>B?!IJJ:4B!!Q<(/(!>67(+7>.!&+-(#7()!#(>>/!#6++,7!

8(!76'A(7()!8.!#%''(+7!@<6'*6#,>,A&#6>!6A(+7/!6+)!6'(!/%8V(#7!7,!*&+&*6>!

&**%+,)(7(#7&,+!6+)!#.7,7,=&#&7.!&+!7<(!68/(+#(!,-!C&'6>!A(+(!(=@'(//&,+B!!

">7<,%A<!W2XY!Q!#(>>/!6'(!6+!&*@,'76+7!#(>>!7.@(!-,'!7<(!@',@6A67&,+!6+)!@('/&/7(+#(!

,-!E1FG9!42%646,?!&+-(#7()!#(>>/!*6.!8(!76'A(7()!-,'!>./&/!8.!+67%'6>!P&>>('!0hH4!#(>>/0U&#<6')!

(7!6>B?!IJ9J4B!!hH!#(>>/!'(#,A+&T(!&+-(#7()!#(>>/!7<',%A<!6!#,*8&+67&,+!,-!&+<&8&7,'.!6+)!

6#7&C67&+A!/&A+6>/0^6+&('?!IJJ;4B!!f(#6%/(!C&'%/(/!/%#<!6/!E1FG9?!6)(+,C&'%/?!6+)!<%*6+!

#.7,*(A6>,C&'%/!0EWdF4!&+7('-('(!5&7<!@'(/(+767&,+!,-!C&'6>!@(@7&)(/!7,!W.7,7,=&#!Q!

>.*@<,#.7(/!0WQ^4!8.!),5+*,)%>67&+A!*6V,'!<&/7,#,*@67&8&>&7.!#,*@>(=!#>6//!1!0dEWG14!

*,>(#%>(/0W,>>&+/!6+)!f6>7&*,'(?!9:::4?!7<(!@'(/(+#(!,-!7<(/(!@',7(&+/!,+!7<(!#(>>!/%'-6#(!

&+<&8&7/!hH!#(>>!>./&/0c(7('/(+!(7!6>B?!IJJK4B!!F&'%/G&+-(#7()!#(>>/!%@'(A%>67(!hHG#(>>!

6#7&C67&+A!/&A+6>/?!/%#<!6/!>&A6+)/!-,'!7<(!hH!#(>>!+67%'6>GP&>>('!A',%@!I?!*(*8('!2!0hH[I24!

'(#(@7,'0^6+&('?!IJJ;4B!!E1F!&+-(#7&,+!>(6)/!7,!%@'(A%>67&,+!,-!hH[I2!>&A6+)/!7<',%A<!7<(!

2h"!)6*6A(!'(@6&'!@67<56.0[6//('!(7!6>B?!IJJ\a!U&#<6')!(7!6>B?!IJ9J4B!!Q<%/?!E1FG&+-(#7()!

W2XY!Q!#(>>/!#6+!8(!>./()!8.!hH!#(>>/B!!!

!

8(/',43%-/''0%

d.(>,&)!#(>>/?!&+#>%)&+A!)(+)'&7&#!#(>>/!6+)!*6#',@<6A(/?!@>6.!6+!&*@,'76+7!',>(!&+!

7<(!&++67(!6+)!6)6@7&C(!&**%+(!'(/@,+/(!6A6&+/7!C&'6>!@67<,A(+/!>&P(!E1FB!!!d.(>,&)!#(>>/!

6'(!6>/,!&*@,'76+7!76'A(7/!,-!E1F!6+)!/&*&6+!&**%+,)(-&#&(+#.!C&'%/!031F4!0W6*(',+!(7!6>B?!
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9::I6a!H6%/<&P!(7!6>B?!IJJ:4B!!!d6#',@<6A(/!6+)!)(+)'&7&#!#(>>/!02W/4!(=@'(//!7<(!+(#(//6'.!

'(#(@7,'/!-,'!E1FG9!(+7'.!6+)?!>&P(!W2XY!Q!#(>>/!0[%@76!(7!6>B?!IJJIa!b<6+A!(7!6>B?!9:::4?!6'(!

6*,+A!7<(!(6'>&(/7!76'A(7/!-,'!E1FG9!6+)!31F!42%646,%0E>6)&P!(7!6>B?!IJJia!E%!(7!6>B?!IJJJ4?!

'(C&(5()!&+!0W,<(+!(7!6>B?!IJ994B!!!E1F!6+)!31F!<6C(!8((+!)(7(#7()!&+!*6#',@<6A(/!&+!

/(#,+)6'.!>.*@<,&)!7&//%(!8.!42%04.9!<.8'&)&T67&,+!42%646,%0U(&+<6'7!(7!6>B?!9::ia!3#<6#P('!

(7!6>B?!IJJ94B!!1+!>67('!/76A(/!,-!@67<,A(+(/&/?!E1F!&+-(#7()!*6#',@<6A(/!6'(!7<,%A<7!7,!8(!

7<(!#6%/(!,-!"123!'(>67()!(+#(@<6>,@67<.!0H,(+&A!(7!6>B?!9:;`4?!6+)!31F!&+-(#7()!

*6#',@<6A(/!#6%/(!6+!6+6>,A,%/!#(+7'6>!+('C,%/!/./7(*!@67<,>,A.!&+!7<(!'<(/%/!*6#6$%(!

*,)(>!02(/',/&('/!(7!6>B?!9::94B!!!E1FG9!&+-(#7()!*6#',@<6A(/!<6C(!8((+!'(@,'7()!7,!

/(#'(7(!@6'6#'&+(!-6#7,'/?!&+#>%)&+A!/,>%8>(!W2IK?!7<67!&+#'(6/(!7<(!@('*&//&C&7.!,-!'(/7&+A!

W2XY!Q!#(>>/!035&+A>('!(7!6>B?!IJJK4B!!E,5(C('?!*.(>,&)!#(>>/!6'(!/,*(5<67!'(/&/76+7!7,!E1F!

6+)!31F!&+-(#7&,+!8(#6%/(!7<(.!(=@'(//!<&A<!>(C(>/!,-!<,/7!'(/7'&#7&,+!-6#7,'/!7<67!'(@'(/(+7!

/&A+&-&#6+7!@,/7G(+7'.!8>,#P/!7,!E1FG9!&+-(#7&,+!0f('A('!(7!6>B?!IJ99a!^6A%(77(!(7!6>B?!IJ9I4B!

2W/!@',@6A67(!E1FG9!@'&*6'&>.!8.!.7120!&+-(#7&,+?!6!@67<56.!&+!5<&#<!2W/!#6@7%'(!

6+)!7'6+/*&7!&+7('+6>&T()!C&'6>!@6'7&#>(/!8.!W6IYG)(@(+)(+7!WG7.@(!>(#7&+!'(#(@7,'/!0W^U4?!

&+#>%)&+A!2WG/@(#&-&#!&+7('#(>>%>6'!6)<(/&,+!*,>(#%>(!KGA'688&+A!+,+&+7(A'&+!02WG31[h4?!

6+)!<%*6+!*6++,/(!'(#(@7,'!D<dU?!0[(&V7(+8((P!(7!6>B?!IJJJa!36&-%))&+!(7!6>B?!IJJJ4LB!!!"!

<(@6'&+!/%>-67(!@',7(,A>.#6+!)(@(+)(+7!@67<56.!6+)!6!#<,>(/7(',>G)(@(+)(+7!@67<56.!-,'!

&+7('+6>&T67&,+!,-!&+76#7!C&'6>!@6'7&#>(/!<6C(!6>/,!8((+!)(/#'&8()!0f,86')7!(7!6>B?!IJJKa!

[%**%>%'%!(7!6>B?!IJJK4B!!d,'(!'(#(+7>.?!&7!56/!/<,5+!7<67!/&6>.>>6#7,/(!&/!6!*,>(#%>6'!

'(#,A+&7&,+!@677('+!&+!A6+A>&,/&)(/!&+!7<(!E1FG9!*(*8'6+(!7<67!6>>,5/!2W/!7,!#6@7%'(!C&'6>!

@6'7&#>(/!01T$%&('),GZ/(',/!(7!6>B?!IJ9Ia!c%'.(6'!(7!6>B?!IJ9I4B!!1+!6))&7&,+?!A6>6#7,/.>!
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#('6*&)(!#6+!*()&67(!#(>>G7,G#(>>!7'6+/-('!,-!E1FG9!-',*!)(+)'&7&#!#(>>/!7,!Q!>.*@<,#.7(/!

0d6A('%/GW<67&+(7!(7!6>B?!IJJi4B!!!

c',)%#7&C(!&+-(#7&,+!,-!2W/!5&7<!E1FG9!<6/!6>/,!8((+!'(@,'7()!42%64.7,%0)(!3&>C6!(7!6>B?!

IJ9I4B!!E,5(C('?!,+>.!6!/*6>>!@('#(+76A(!,-!2W/!<6C(!8((+!-,%+)!7,!8(!&+-(#7()!42!646,%0]%!

6+)!H(56>U6*6+&?!IJJ`4!6+)!*,/7!(C&)(+#(!&+)&#67(/!7<67!2W/!),!+,7!/%@@,'7!(--&#&(+7!E1F!

'(@>&#67&,+B!!Q<('(-,'(?!7<(!#,+7'&8%7&,+!,-!E1F!&+-(#7&,+!,-!2W/!7,!@67<,A(+(/&/!'($%&'(/!

-%'7<('!/7%).B!!!17!&/!@,//&8>(!7<67!7<(!*6&+!',>(!,-!2W/!&+!E1F!)&/(6/(!&/!7,!7'6+/*&7!

&+7('+6>&T()!C&'6>!@6'7&#>(/!7,!W2XY!Q!#(>>/!'67<('!7<6+!7,!)&'(#7>.!/%@@,'7!@',)%#7&C(!

&+-(#7&,+!0W6*(',+!(7!6>B?!9::I8a![(&V7(+8((P!(7!6>B?!IJJJ4!'(C&(5()!&+!0">7-(>)!(7!6>B?!IJ99a!

W,>(*6+!6+)!]%?!IJJ:4B!!!

]&7<&+!7<(!*.(>,&)!>&+(6A(?!*6#',@<6A(/!6'(!7<,%A<7!7,!8(!7<(!*,/7!@('*&//&C(!7,!

E1FG9B!!d6#',@<6A(/!8(#,*(!@('*&//&C(!7,!E1FG9!-,>>,5&+A!)&--('(+7&67&,+!8(#6%/(!,-!6!

)(#'(6/(!&+!(=@'(//&,+!,-!7<(!<,/7!'(/7'&#7&,+!-6#7,'/!3"d!),*6&+!6+)!E2!),*6&+G

#,+76&+&+A!@',7(&+!9!03"dE294!6+)!"cgfMWK"!0f('A('!(7!6>B?!IJ99a!^6A%(77(!(7!6>B?!IJ9I4B!

1+!6))&7&,+!7,!8(&+A!&+-(#7()?!7<('(!&/!6>/,!(C&)(+#(!7<67!*6#',@<6A(/!6'#<&C(!E1FG9!C&'&,+/!

-,'!7'6+/-('!7,!W2XY!Q!>.*@<,#.7(/!C&6!7<(!C&',>,A&#6>!/.+6@/(?!6+!E1FG&+)%#()!&+7('-6#(!

8(75((+!75,!#(>>/!7<67!-6#&>&767(/!#(>>G7,G#(>>!&+-(#7&,+!03<6',C6!(7!6>B?!IJJ\4B!!1+-(#7&,+!,-!

*6#',@<6A(/!*6.!8(!@6'7&#%>6'>.!&*@,'76+7!8(#6%/(?!#,*@6'()!7,!E1FG&+-(#7()!Q!#(>>/?!

&+-(#7()!*6#',@<6A(/!<6C(!6!'(>67&C(>.!>,+A!<6>-G>&-(!03<6',C6!(7!6>B?!IJJ\4B!!Q<(!*,+,#.7(G

)('&C()!*6#',@<6A(!0d2d4!*,)(>!&/!#,**,+>.!%/()!7,!/7%).!E1FG9!'(@>&#67&,+!&+!

*6#',@<6A(/!42%64.7,%0]6P&!6+)!O'(()?!IJ9J4B!!E1FG9G&+-(#7()!d2d/?!>&P(!*6#',@<6A(/!

&+-(#7()!42%646,?!@('/&/7!-,'!5((P/!&+!#%>7%'(!6+)!*()&67(!#(>>G7,G#(>>!&+-(#7&,+!,-!W2XY!Q!

#(>>/!03<6',C6!(7!6>B?!IJJ\4B!!1+!/%*?!#%''(+7!)676!&+)&#67(/!7<67!*.(>,&)!#(>>/!@>6.!6+!
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&*@,'76+7!',>(!&+!7<(!@67<,A(+(/&/!,-!E1FG9!&+-(#7&,+!6/!6!'(>67&C(>.!>,+AG>&C()!76'A(7!,-!E1F!

6+)!6/!6!C&'6>!#,+)%&7!7,!W2XY!Q!#(>>/B!

!

>',&1?1($4!3','<!$,.!('%410$&1-,!!

E1FG9?!E1FGI!6+)!31F!6'(!>(+7&C&'%/(/!5&7<&+!7<(!-6*&>.!7/.7,647431/%0W,--&+!(7!6>B?!

9::i4B!!^,+A!7('*&+6>!'(@(67/!0^QU/4?!`XJ!86/(!@6&'/!,-!2h"!#,+76&+&+A!'(@(7&7&C(!

/($%(+#(/?!->6+P!C&'6>!A(+(/?!*()&67(!&+7(A'67&,+!&+7,!<,/7!A(+,*(?!6+)!#,+76&+!@',*,7('!

6+)!(+<6+#('!(>(*(+7/!7<67!&+#'(6/(!7<(!7'6+/#'&@7&,+!,-!C&'6>!A(+(/!0@13/('!)A)?!0W%>>(+?!

9::94B!!^(+7&C&'6>!A(+,*(/!#,+76&+!7<(!#,+/('C()!'(7',C&'6>!A(+(/?!:1:?!*,'!6+)!/26!0@13/('!

)A)4B!!c',7(&+/!(+#,)()!8.!7<(/(!A(+(/!6##,*@>&/<!7<(!86/&#!/7(@/!'($%&'()!-,'!'(7',C&'6>!

'(@>&#67&,+?!&+#>%)&+A!(+7'.?!%+#,67&+A?!'(C('/(!7'6+/#'&@7&,+?!&+7(A'67&,+?!6+)!-,'*67&,+!,-!

C&'%/G>&P(!@6'7&#>(/!0F^c/4?!6/!)(/#'&8()!8(>,5B!!!

%

;<=>?%@00/)5'(%

Q<(!E1FG9!C&'6>!@6'7&#>(!&/!7<(!&+-(#7&,%/!%+&7!'(/@,+/&8>(!-,'!7<(!@',@6A67&,+!,-!7<(!

'(@>&#67&,+!#.#>(!&+!@('*&//&C(!#(>>/!0d,+76A+&('!(7!6>B?!9:;X4B!!Q<(/(!9JJGIJJ!+*?!/@<('&#6>!

@6'7&#>(/!0@13/('<!)AB"!$,.!C4!5('(!&+&7&6>>.!#6>>()!>.*@<6)(+,@67<.G6//,#&67()!C&'%/!

0^"F4!8(#6%/(!7<(.!5('(!)&/#,C('()!&+!7<(!#%>7%'()!Q!>.*@<,#.7(/!,-!6!@67&(+7!5&7<!

>.*@<6)(+,@67<.!0[(>)('8>,*!(7!6>B?!9:;ia!d,+76A+&('?!9:;X4B!!Q<(!E1FG9![6A!@'\\!

@'(#%'/,'!@(@7&)(!&/!7<(!/7'%#7%'6>!@',7(&+!7<67!&/!+(#(//6'.!6+)!/%--&#&(+7!-,'!7<(!-,'*67&,+!

,-!F^c/!0@13/('!)ABD?!0O'(()?!9::;a![<(./(+!(7!6>B?!9:;:4B!![6A!@'\\!*%>7&*('&T(/!&+7,!

/@<('&#6>!/7'%#7%'(/!67!7<(!@>6/*6!*(*8'6+(!7<67!8%)!-',*!7<(!/%'-6#(!,-!7<(!#(>>!0@13/('!

)AE"4B!!3(C('6>!),*6&+/!5&7<&+![6A?!&+#>%)&+A!*67'&=!0d"4?!#6@/&)!0W"4?!+%#>(,#6@/&)!0hW4?!
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6+)!@`!)&'(#7!7<(!6//(*8>.!@',#(//!0O'(()?!9::;4B!!d"!76'A(7/![6A!7,!7<(!@>6/*6!

*(*8'6+(!6+)!&/!+(#(//6'.!-,'!7<(!&+#,'@,'67&,+!,-!7<(!E1F!(+C(>,@(!0M+C4!&+7,!C&'6>!

@6'7&#>(/!0O'(()!6+)!d6'7&+?!9::\4B!!hW!'(#'%&7/!75,!#,@&(/!,-!7<(!C&'6>!A(+,*(!&+7,!

8%))&+A!C&'&,+/B!!O&+6>>.?!@`!-6#&>&767(/!'(>(6/(!,-!C&'6>!@6'7&#>(/!-',*!7<(!@>6/*6!*(*8'6+(!

8.!'(#'%&7&+A!<,/7!-6#7,'/!&+C,>C()!&+!7<(!(+),A(+,%/!C6#%,>6'!/,'7&+A!@67<56.!/%#<!6/!

Q3[9J9!6+)!(+),/,*6>!/,'7&+A!#,*@>(=(/!'($%&'()!-,'!7'6+/@,'7!0M3WUQ4!@',7(&+/!0[6''%/!

(7!6>B?!IJJ94B!!

O,>>,5&+A!'(>(6/(!,-!7<(!&**67%'(!@6'7&#>(?!7<(!E1FG9!@',7(6/(!0cU4!#>(6C(/![6A!

@'\\!&+7,!7<(!/7'%#7%'6>!#,*@,+(+7/!,-!7<(!*67%'(!@6'7&#>(?!@9i!0d"4?!@IX!0W"4?!@i!0hW4?!

6+)!@`B!!Q<(!*67%'(!@6'7&#>(!-,'*/!6+!(>(#7',+G)(+/(?!#,+(G/<6@()!#6@/&)!0@13/('<!)AB"!

$,.!C4B!!c6'7&#>(!*67%'67&,+!&+C('7/!7<(!-%+#7&,+!,-![6AB!!]<('(6/!@'\\!*()&67(/!-,'*67&,+!

6+)!'(>(6/(!,-!C&'6>!@6'7&#>(/!-',*!7<(!@>6/*6!*(*8'6+(!,-!7<(!@',)%#('!#(>>?!@',#(//()!

[6A!@',7(&+/!*()&67(!7<(!#,+7',>>()!@',#(//!,-!%+#,67&+A!-,>>,5&+A!(+7'.!&+7,!7<(!76'A(7!

#(>>B!

!

A26%0(2.+/040%123%.71BB4-C42:%

M+C!&/!/.+7<(/&T()!6/!6!9`J!P26!@'(#%'/,'!@',7(&+!&+!7<(!',%A<!(+),@>6/*&#!

'(7&#%>%*!0UMU?!@13/('!)ABF?!0E%+7('!6+)!356+/7',*?!9::J4B!!Q<&/!@'(#%'/,'!#,+76&+/!6!

7'6+/*(*8'6+(!),*6&+!6+)!6!/%'-6#(!),*6&+!&+/('7()!&+7,!7<(!UMU!>%*(+!)%'&+A!

7'6+/>67&,+!0@13/('!)AEF4B!!W,7'6+/>67&,+6>!A>.#,/.>67&,+!,-!M+C!5&7<!h!6+)!gG>&+P()!

A>.#6+/!<6/!8((+!)(*,+/7'67()!7,!>&*&7!&**%+,)(7(#7&,+!,-!&+-(#7()!#(>>/!6+)!

+(%7'6>&T67&,+!,-!C&'6>!@6'7&#>(/!0">>6+!(7!6>B?!9:;\4B!!Q<(!*6++,/(!/7'%#7%'(/!,+!M+C!C6'.!

8(75((+!@',)%#('!#(>>!7.@(/!6+)!-6#&>&767(!7<(!#6@7%'(!,-!C&'6>!@6'7&#>(/!8.!#(>>/!8(6'&+A!WG
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7.@(!>(#7&+!'(#(@7,'/!0^&+!(7!6>B?!IJJK4B!!Q<(!*6V,'&7.!,-!A@9`J!,>&A,*('&T(/!&+7,!7'&*('/?!

6>7<,%A<!7(7'6*('/!<6C(!6>/,!8((+!'(@,'7()!0W<(#P>(.!(7!6>B?!IJ99a!3#<656>>('!(7!6>B?!9:;:4B!

1+!7<(![,>A&?!A@9`J!&/!/%8/($%(+7>.!#>(6C()!&+7,!/%'-6#(!A@9IJ!6+)!7'6+/*(*8'6+(!

A@X9!'(A&,+/!8.!-%'&+?!6!<,/7!(+),@',7(6/(!7<67!6>/,!6#7&C67(/!7<(!<(*6AA>%7&+&+!@',7(&+!,-!

-,5>!@>6A%(!C&'%/!0OcF?!@13/('!)AED?!0W<(#P>(.!(7!6>B?!IJ99a!E6>>(+8('A('!(7!6>B?!9::I4B!!

Q<(/(!),*6&+/!6//,#&67(!+,+G#,C6>(+7>.!&+!<(7(',7'&*('&#!/@&P(/!7<67!#6+!8(!C&/%6>&T()!8.!

(>(#7',+!*&#',/#,@.!0b<%!(7!6>B?!IJJK4B!!Q<(!5(6P!&+7('6#7&,+!8(75((+!A@X9!6+)!A@9IJ!#6+!

6>>,5!/<())&+A!,-!A@9IJ!-',*!7<(!/%'-6#(!,-!7<(!#(>>!0@13/('!)AE@4B!!

M+C!A@9IJ!#,+76&+/!C6'&68>(!0F9GF\4!'(A&,+/!7<67!C6'.!/&A+&-&#6+7>.!8(75((+!

*,>(#%>6'!#>,+(/!6+)!#,+/76+7!0W9GW\4!'(A&,+/!7<67!6'(!'(>67&C(>.!#,+/('C()!0376'#&#<!(7!6>B?!

9:;`4B!!]<&>(!W9GWK!*()&67(!8&+)&+A!,-!M+C!7,!W2X?!@,>.*,'@<&/*/!5&7<&+!7<(!FK!

/($%(+#(!)(7('*&+(!8&+)&+A!7,!<,/7!#,'(#(@7,'/!WWU\!,'!WjWUX!0O,%#<&('!(7!6>B?!9::I4B!!

M+C!A@X9!#,+76&+/!6!#.7,@>6/*&#!76&>!0WQ4?!7'6+/*(*8'6+(!),*6&+!0Qd24?!6+)!6+!

(=7'6#(>>%>6'!),*6&+!0f'6//(%'!(7!6>B?!9::J4B!!W>6//&#6>!*,)(>/!,-!A@X9!@>6/*6!*(*8'6+(!

7,@,>,A.!/%AA(/7!7<67!7<(!Qd2!6+#<,'/!A@X9!&+7,!7<(!@>6/*6!*(*8'6+(!6+)!7<(!WQ!&/!

(+7&'(>.!#.7,@>6/*&#B!!1+7('(/7&+A>.?!,+(!/7%).!/%AA(/7/!7<(!WQ?!5<&#<!#,+76&+/!75,!

<.)',@<,8&#!/($%(+#(/?!*6.!&7/(>-!/@6+!7<(!@>6/*6!*(*8'6+(!75&#(0W>(C(>6+)!(7!6>B?!

IJJK4B!!O,'!(=6*@>(?!+(%7'6>&T&+A!6+7&8,)&(/!#6+!8(!)&'(#7()!6A6&+/7!6!/($%(+#(!5&7<&+!7<(!

WQ?!&*@>.&+A!7<67!7<&/!'(A&,+!&/!6#7%6>>.!(=7'6#(>>%>6'!0W>(C(>6+)!(7!6>B?!IJJK4B!!O&+6>>.?!7<(!

(=7'6#(>>%>6'!'(A&,+!,-!A@X9!#,+76&+/!6!/($%(+#(!#6>>()!7<(!-%/&,+!@(@7&)(?!5<&#<!*()&67(/!

-%/&,+!,-!7<(!C&'6>!(+C(>,@(!5&7<!7<(!@>6/*6!*(*8'6+(!-,>>,5&+A!M+C!8&+)&+A!7,!W2X!

0f,/#<!(7!6>B?!9:;:4B!!Q<('(-,'(?!A@9IJ!*()&67(/!6776#<*(+7!6+)!<,/7!#(>>!7',@&/*?!6+)!

A@X9!-6#&>&767(/!-%/&,+!6+)!6+#<,'&+A!&+7,!7<(!@>6/*6!*(*8'6+(B!!!
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!

A26%42-,7*,71.4,2%42.,%6471'%*17.4-'/0%

F&'6>!@6'7&#>(/!<6C(!8((+!'(@,'7()!7,!#,+76&+!(&A<7!7,!7(+!M+C!7'&*('/!@('!C&'&,+!

0b<%!(7!6>B?!IJJK4B!!Q<(!@',#(//!7<',%A<!5<&#<!M+C!&/!&+#,'@,'67()!&+7,!C&'6>!@6'7&#>(/!&/!

#,*@>(=!6+)!/7&>>!%+)('!&+C(/7&A67&,+B!!3%'@'&/&+A>.?!)(7('*&+6+7/!,-!M+C!&+#,'@,'67&,+!

6@@(6'!7,!8(!#(>>G7.@(!)(@(+)(+7B!!d6+.!#(>>!>&+(/?!&+#>%)&+A!E(^6?!I:KQ!6+)!dQGX!),!+,7!

'($%&'(!7<(!M+C!#.7,@>6/*&#!76&>!-,'!&+#,'@,'67&,+!&+7,!C&'6>!@6'7&#>(/!0O'(()!6+)!d6'7&+?!

9::`4B!!M+C(>,@(/!-',*!,7<('!C&'%/(/!/%#<!6/!C(/&#%>6'!/7,*67&7&/!C&'%/![!A>.#,@',7(&+!

0F3FG[4!#6+!8(!(--&#&(+7>.!&+#,'@,'67()!&+7,!E1FG9!@6'7&#>(/?!&+!6))&7&,+!7,!*6+.!#(>>%>6'!

@',7(&+/!0g77?!IJJ;a!c6A(!(7!6>B?!9::J4B!!Q<%/?!M+C!&+#,'@,'67&,+!6@@(6'/!7,!,##%'!@6//&C(>.!

&+!/,*(!#(>>!>&+(/B!!!

1+!WMd!Q!#(>>/!6+)!@'&*6'.!#(>>/?!<,5(C('?!7<(!#.7,@>6/*&#!76&>!&/!+(#(//6'.!-,'!M+C!

&+#,'@,'67&,+!&+7,!C&'6>!@6'7&#>(/!6+)!'(@>&#67&,+!8(.,+)!7<(!-&'/7!',%+)!0d%'6P6*&!6+)!

O'(()?!IJJJ4B!!3(C('6>!A@X9!WQ!@,&+7!*%76+7/!6'(!&+#,'@,'67()!>(//!(--&#&(+7>.!7<6+!6!WQ!

7'%+#67&,+!*%76+7?!/%AA(/7&+A!7<67!7<(!WQ!/($%(+#(!#6+!6>/,!6#7&C(>.!(=#>%)(!M+C!-',*!C&'6>!

@6'7&#>(/!0[68%T)6!(7!6>B?!9::I4B!!1+!6))&7&,+?![6A!d"!&/!>,#67()!V%/7!%+)('!M+C!&+!7<(!C&'6>!

@6'7&#>(!0@13/('!)AB"4!6+)!7<(!75,!C&'6>!@',7(&+/!6'(!7<,%A<7!7,!6//,#&67(!8(#6%/(!7<(.!#6+!

8(!#<(*&#6>>.!#',//>&+P()!0[(8<6')7!(7!6>B?!9:;X4B!!d"?!>&P(!7<(!A@X9!WQ?!&/!+(#(//6'.!-,'!

M+C!&+#,'@,'67&,+!&+!@'&*6'.!#(>>/?!6+)!*%767&,+/!&+!d"!#6+!(>&*&+67(!C&'&,+!&+#,'@,'67&,+!

,-!M+C!02,'-*6+!(7!6>B?!9::X4B!!1+7('(/7&+A>.?!C&'&,+!&+#,'@,'67&,+!,-!M+C!&/!-%+#7&,+6>!&+!

*,>(#%>6'!#>,+(/!7<67!<6'8,'!*%767&,+/!&+!8,7<!7<(!A@X9!WQ!6+)!d"?!/%AA(/7&+A!7<67!M+C!&/!

&+#,'@,'67()!@6//&C(>.!&+!7<(!68/(+#(!,-!/&A+6>/!5&7<&+!d"!0O'(()!6+)!d6'7&+?!9::\4B!!Q<%/?!
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&+!@'&*6'.!#(>>/?!M+C!&/!6#7&C(>.!'(#'%&7()!7,!/&7(/!,-!6//(*8>.!7<',%A<!6!*(#<6+&/*!

)(@(+)(+7!,+!d"!6+)!7<(!A@X9!WQ!0@13/('!)AEC4B!!!

! U(#(+7!/7%)&(/!<6C(!%+#,C('()!6+!&+#'(6/&+A!+%*8('!,-!#(>>%>6'!6+)!C&'6>!-6#7,'/!

7<67!6'(!+(#(//6'.!-,'!7<(!&+#,'@,'67&,+!,-!M+C!&+7,!C&'6>!@6'7&#>(/B!!">7<,%A<!7<(!A@X9!WQ!

6+)!d"!6'(!+(#(//6'.!-,'!M+C!&+#,'@,'67&,+!&+7,!C&'&,+/!&+!@'&*6'.!#(>>/?!7<(.!6'(!+,7!

/%--&#&(+7!0U,%//,!(7!6>B?!IJJJ4B!!E1FG9!6//(*8>.!6+)!8%))&+A!,##%'/!&+!)(7('A(+7G'(/&/76+7!

>&@&)!'6-7/!&+!7<(!@>6/*6!*(*8'6+(!0hA%.(+!6+)!E&>)'(7<?!IJJJ4B!!c6>*&7,.>67&,+!,-!75,!

#./7(&+(!'(/&)%(/!,+!A@9`J!76'A(7/!M+C!7,!>&@&)!'6-7/B!!d%767&,+!,-!7<(/(!#./7(&+(!'(/&)%(/!

&+<&8&7/!7<(!&+#,'@,'67&,+!,-!M+C!&+7,!C&'6>!@6'7&#>(/!6+)!'(/%>7/!&+!@',)%#7&,+!,-!+,+G

&+-(#7&,%/!C&'%/!0U,%//,!(7!6>B?!IJJJ4B!!Q<(!A@X9!WQ!6>/,!6//,#&67(/!5&7<!7<(!<,/7!#>67<'&+G

6//,#&67()!6)6@7,'!#,*@>(=(/!"cG9!6+)!"cGI!0].//!(7!6>B?!IJJ94B!!Q<(/(!#,*@>(=(/!*()&67(!

(+),#.7,/&/!,-!M+C!-',*!7<(!#(>>!/%'-6#(!6+)!M+C!/%8#(>>%>6'!>,#6>&T67&,+B!!M+C!&/!'6@&)>.!

&+7('+6>&T()!,%7/&)(!,-!/&7(/!,-!6//(*8>.!7,!6C,&)!&**%+,)(7(#7&,+!,-!E1FG&+-(#7()!#(>>/!

0@13/('!)AEG?0U,5(>>!(7!6>B?!9::\4B!!Q<(!&)(+7&-&#67&,+!,-!+,C(>!-6#7,'/!&+C,>C()!&+!M+C!

7'6--&#P&+A!6+)!C&'&,+!&+#,'@,'67&,+!*6.!-6#&>&767(!7<(!)(C(>,@*(+7!,-!7<('6@&(/!7,!76'A(7!

C&'&,+!6//(*8>.B!

!

A2.7(%

2(/@&7(!7<(!/(C('&7.!,-!/.*@7,*/!6//,#&67()!5&7<!E1FG9!&+-(#7&,+?!,+>.!6!/%8/(7!,-!

7<(!#(>>/!&+!7<(!<%*6+!8,).!&/!/%/#(@7&8>(!7,!7<(!C&'%/B!!c('*&//&C(!#(>>/?!&+#>%)&+A!

*6#',@<6A(/!6+)!W2XY!Q!#(>>/?!(=@'(//!7<(!W2X!'(#(@7,'!6+)!67!>(6/7!,+(!,-!7<(!#,G

'(#(@7,'/!WjWUX!,'!WWU\!0f('A('?!9::i4B!!M+C!*()&67(/!8&+)&+A!,-!C&'6>!@6'7&#>(/!7,!W2X!

6+)!#,G'(#(@7,'/!0f>%*(+7<6>!(7!6>B?!IJ9I4B!!F&'6>!@6'7&#>(/!>6#P&+A!M+C!6'(!+,+G&+-(#7&,%/!
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8(#6%/(!7<(.!#6++,7!(+7('!#(>>/B!!M+C!@',7(&+/!-',*!*,>(#%>6'!#>,+(/!7<67!8&+)!WjWUX!

@'(-('(+7&6>>.!6'(!)(/&A+67()!jXG7',@&#?!6+)!,7<('/!7<67!8&+)!WWU\!6'(!#6>>()!U\G7',@&#B!!

2%6>G7',@&#!(+C(>,@(/!8&+)!(--&#&(+7>.!7,!8,7<!WjWUX!6+)!WWU\B!!W2XY!Q!#(>>/!6'(!@('*&//&C(!

7,!8,7<!jX!6+)!U\!7',@&#!C&'%/(/!8(#6%/(!7<(.!(=@'(//!8,7<!WjWUX!6+)!WWU\!0">P<67&8!(7!

6>B?!9::`4B!!d6#',@<6A(/?!<,5(C('?!6'(!+,+G@('*&//&C(!7,!jXG7',@&#!C&'%/(/!8(#6%/(!7<(.!

(=@'(//!,+>.!WWU\!0".&+)(!(7!6>B?!IJ9J4B!!Q<%/?!@,>.*,'@<&/*/!5&7<&+!/26!)(7('*&+(!<,/7!

#(>>!7',@&/*B!!!

c('*&//&C(!#(>>/!#6+!8(!&+-(#7()!5&7<!E1FG9!7<',%A<!#(>>G-'((!,'!#(>>G7,G#(>>!

*(#<6+&/*/B!!1+-(#7&,+/!(/768>&/<()!8.!7<(!#(>>G-'((!*,)(!,##%'!5<(+!C&'&,+/!+,7!

6//,#&67()!5&7<!6!@',)%#('!#(>>!&+-(#7!6!76'A(7!#(>>!03&A6>!(7!6>B?!IJ994B!!Q<&/!*,)(!,-!

&+-(#7&,+!&/!7<,%A<7!7,!8(!'(>67&C(>.!&+(--&#&(+7!42%646,!8(#6%/(!&7!&/!/(+/&7&C(!7,!+(%7'6>&T&+A!

6+7&8,)&(/!6+)!6+7&'(7',C&'6>!)'%A!7<('6@.!0"8(>6!(7!6>B?!IJ9Ia!3&A6>!(7!6>B?!IJ994B!!1+!

#,+7'6/7?!#(>>G7,G#(>>!/@'(6)!)(/#'&8(/!6!#,+76#7G)(@(+)(+7!@',#(//!&+!5<&#<!C&'&,+/!6'(!

7'6+/-(''()!-',*!,+(!#(>>!7,!6+,7<('!7<',%A<!7<(!C&',>,A&#6>!/.+6@/(?!6!/7'%#7%'(!)(@(+)(+7!

,+!8&+)&+A!,-!E1FG9!M+C!*,>(#%>(/!,+!7<(!),+,'!#(>>!7,!W2X!*,>(#%>(/!,+!7<(!76'A(7!#(>>!

0"8(>6!(7!6>B?!IJ9Ia!3&A6>!(7!6>B?!IJ994B!!d6#',@<6A(/!#6+!&+-(#7!8,7<!$%&(/#(+7!6+)!

@<.7,<(*6AA>%7&+&+!0cE"4G/7&*%>67()!W2XY!Q!#(>>/!8.!6!#(>>G7,G#(>>!/@'(6)!*(#<6+&/*!

0]6P&!6+)!O'(()?!IJ9J4B!!Q<&/!*,)(!,-!&+-(#7&,+!&/!7<,%A<7!7,!@'(),*&+67(!42%646,?!A&C(+!

7<67!*,/7!#&'#%>67&+A!W2XY!Q!#(>>/!6'(!$%&(/#(+7!%+)('!@<./&,>,A&#6>!#,+)&7&,+/!0W6''!(7!6>B?!

9:::4B!

%

D/6/70/%.7120-74*.4,2E%42./:71.4,2%123%6471'%:/2/%/F*7/004,2%
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! c,>!6#7&C&7.!&/!(//(+7&6>!-,'!7<(!-,'*67&,+!,-!&+-(#7&,%/!C&'%/B!Q<(!Z"[!/7,@!#,),+!67!

7<(!(+)!,-!:1:!&/!'(6)!7<',%A<!68,%7!-&C(!@('#(+7!,-!7<(!7&*(!6+)!7<(!'(/%>7&+A![6AGc,>!

@,>.@',7(&+!/%@@>&(/!C&'6>!@6'7&#>(/!5&7<!c,>!6#7&C&7.!0]&>>/!(7!6>B?!9::94B!!c,>!#,+76&+/!

'(C('/(!7'6+/#'&@76/(!0UQ4!6+)!&+7(A'6/(!01h4!&+!6))&7&,+!7,!cU!6/!)(/#'&8()!68,C(B!!

U(7',C&'%/(/!&+/('7!7<(&'!A(+,*(/!&+7,!7<(!2h"!,-!7<(!76'A(7!#(>>?!5<('(!C&'6>!A(+(/!*6.!8(!

(=@'(//()!%/&+A!<,/7!#(>>!7'6+/#'&@7&,+6>!*6#<&+('.B!!E,5(C('?!8(#6%/(!7<(!E1FG9!A(+,*(!

&/!(+#,)()!,+!75,!@,/&7&C(G/(+/(!*,>(#%>(/!,-!Uh"?!7<(!C&'%/!'($%&'(/!6+!6#7&C&7.!7<67!&/!+,7!

(+#,)()!8.!#(>>/k!Q<(!'($%&'(*(+7!7,!/.+7<(/&T(!2h"!-',*!6+!Uh"!7(*@>67(!&/!-%>-&>>()!8.!

UQ!0f6>7&*,'(?!9:iJ4B!!1+!7<(!#.7,@>6/*!,-!7<(!76'A(7!#(>>?!UQ!A(+('67(/!),%8>(!/7'6+)()!

2h"!-',*!7<(!Uh"!A(+,*(B!!F&'6>!#2h"!7'6+/>,#67(/!&+7,!7<(!<,/7!#(>>!+%#>(%/!6//,#&67()!

5&7<!6!+%*8('!,-!C&'6>!@',7(&+/!7<67!#,*@'&/(!7<(!@'(&+7(A'67&,+!#,*@>(=!0c1W4?!&+#>%)&+A!

d"?!UQ?!1h!6+)!F@'!0f%P'&+/P.!(7!6>B?!9::K4B!!1h!#676>.T(/!7<(!&+/('7&,+!,-!7<(!C&'6>!A(+,*(!

&+7,!7<(!2h"!,-!7<(!76'A(7!#(>>!0f%P'&+/P.!(7!6>B?!9::I4B!

[(+(!(=@'(//&,+!&+!(%P6'.,7&#!#(>>/!&/!'(A%>67()!8.!6!>6'A(!+%*8('!,-!7'6+/#'&@7&,+!

-6#7,'/!6+)!-40G6#7&+A!+%#>(&#!6#&)!/($%(+#(/!0c('(&'6!(7!6>B?!IJJJ4B!!"-7('!E1FG9!<6/!

&+7(A'67()?!7<(!@',C&'%/!*%/7!(+/%'(!7<(!7'6+/#'&@7&,+!6+)!7'6+/>67&,+!,-!C&'6>!A(+(/!&+!6!

#,*@>(=!+%#>(6'!(+C&',+*(+7B!!^(+7&C&'%/(/!*((7!7<&/!'($%&'(*(+7!8.!(+#,)&+A!7<(!

'(A%>67,'.!@',7(&+/?!7'6+/6#7&C67,'!,-!7'6+/#'&@7&,+!0Q674%6+)!'(A%>67,'!,-!(=@'(//&,+!,-!

C&'&,+!@',7(&+/!0U(C?0W,<(+!(7!6>B?!9::J6a!W,<(+!(7!6>B?!9::J8a!d6>&*!6+)!M*('*6+?!IJJ;4B!!

Q<(!Q67!@',7(&+!(+<6+#(/!7'6+/#'&@7&,+!,-!C&'6>!A(+(/!-',*!7<(!^QU!8.!8&+)&+A!7,!7<(!

7'6+/6#7&C67&+A!'(/@,+/(!(>(*(+7!0Q"U4!,+!&+&7&67()!C&'6>!7'6+/#'&@7/!6+)!'(#'%&7&+A!

@,/&7&C(!7'6+/#'&@7&,+!(>,+A67&,+!-6#7,'!8!0cGQMO84!7,!7<(!&+7(A'67()!@',C&'%/0H6/<6+#<&!(7!

6>B?!9::Xa!](&!(7!6>B?!9::;4B!!">7<,%A<!7<(!(=@'(//&,+!,-!C&'6>!A(+(/!&/!>,5!&**()&67(>.!
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-,>>,5&+A!&+7(A'67&,+?!Q67!6##%*%>67(/!&+!7<(!+%#>(%/!8.!@,/&7&C(!-(()86#P!6+)!6##(>('67(/!

7'6+/#'&@7&,+!,-!7<(!C&'6>!Uh"B!!!

^(+7&C&'%/(/!(+#,)(!*%>7&@>(!A(+(/!8.!6>7('+67&C(!/@>&#&+A!,-!6!/&+A>(!*,>(#%>(!,-!

Uh"B!!Q<&/!-%>>!>(+A7<!Uh"!&/!7<(!C&'6>!A(+,*(!7<67!&/!@6#P6A()!)%'&+A!6//(*8>.?!8%7!&/!6>/,!

/@>&#()!&+7,!*Uh"!(+#,)&+A!C&'6>!@',7(&+/B!!3(C('6>!C&'6>!7'6+/#'&@7/?!&+#>%)&+A!.1.?!7/6!6+)!

2/B!6'(!/@>&#()!6+)!(=@,'7()!-',*!7<(!+%#>(%/!8.!7<(!#(>>%>6'!WUd9!@67<56.!0O,'+(',)!(7!

6>B?!9::i4B!!Q<(/(!A(+(/!6'(!7'6+/>67()!(6'>.!6-7('!&+7(A'67&,+B!!^67(!A(+(/?!<,5(C('?!

&+#>%)&+A!:1:?!*,'?!/26?!6*7?!6*F?!6*9!6+)!64B!6'(!%+/@>&#()!,'!&+#,*@>(7(>.!/@>&#()!6+)!

#,+76&+!&+7',+/!7<67!@'(C(+7!7<(&'!(=@,'7!8.!<,/7!*(#<6+&/*/!0f,<+(!(7!6>B?!IJJ\4B!!O,'!

7<(/(!>67(!A(+(/?!+%#>(6'!(=@,'7!&/!)(@(+)(+7!,+!7<(!8&+)&+A!,-!U(C!7,!7<(!U(C!'(/@,+/(!

(>(*(+7!0UUM4!,+!7<(&'!%+/@>&#()!7'6+/#'&@7/!0W%>>(+!6+)!d6>&*?!9::94B!!Q<('(-,'(?!7<(!

(=@'(//&,+!,-!>67(!A(+(/!&/!>,5!8(-,'(!U(C!6##%*%>67(/!&+!7<(!+%#>(%/B!!1+!7<&/!56.?!8,7<!

U(C!6+)!Q67!'(A%>67(!7<(!7&*&+A!6+)!*6A+&7%)(!,-!>(+7&C&'6>!A(+(!(=@'(//&,+B!!!

!

>',&1?1($4!$00'<<-(H!%(-&'1,<!0-/,&'($0&!1,,$&'!166/,1&H!

Z+>&P(![6A?![6AGc,>?!M+C?!Q67?!6+)!U(C?!7<(!>(+7&C&'6>!6##(//,'.!@',7(&+/?!C&'6>!@',7(&+!

U!0F@'4?!C&'6>!@',7(&+!j!0F@=4?!C&'6>!@',7(&+!%+&$%(!0F@%4?!C&'6>!&+-(#7&C&7.!-6#7,'!0F&-4!6+)!

+(A67&C(!-6#7,'!0h(-4!6'(!+,7!'($%&'()!-,'!'(@>&#67&,+!&+!*6+.!#(>>!>&+(/?!8%7!@('*&7!&**%+(!

(C6/&,+!42%646,%0d6>&*!6+)!M*('*6+?!IJJ;4B!!"##(//,'.!@',7(&+/!>6#P!6+.!P+,5+!&+7'&+/&#!

(+T.*67&#!6#7&C&7.?!8%7!/('C(!6/!*%>7&-%+#7&,+6>!6)6@7,'!@',7(&+/!7<67!'(#'%&7!,'!

'()&/7'&8%7(!<,/7!@',7(&+/B!!!

"/!5&>>!8(!)&/#%//()!8(>,5?!7<(!*6+.!#(>>!>&+(/!6+)!@'&*6'.!#(>>!7.@(/!%/()!7,!/7%).!

>(+7&C&'%/(/!(=@'(//!)&--('(+7!>(C(>/!,-!&++67(!&**%+(!-6#7,'/B!!3(C('6>!)&/#,C('&(/!<6C(!
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8((+!*6)(!8.!#,*@6'&+A!7<(!@<(+,7.@(/!,-!>(+7&C&'6>!6##(//,'.!@',7(&+/!&+!)&--('(+7!#(>>!

7.@(/!0d6>&*!6+)!M*('*6+?!IJJ;4B!!17!56/!-,%+)?!-,'!(=6*@>(?!7<67!F&-!&/!#'%#&6>!-,'!7<(!

@',)%#7&,+!,-!&+-(#7&,%/!E1FG9!-',*!WMdGWWUO!#(>>/?!8%7!+,7!-',*!WMdG33!#(>>/!03<((<.!(7!

6>B?!IJJI4B!!Q<&/!,8/('C67&,+!>()!7,!7<(!)&/#,C('.!7<67!F&-!-6#&>&767(/!7<(!@',7(6/,*6>!

)(A'6)67&,+!,-!7<(!<,/7!'(/7'&#7&,+!-6#7,'?!"cgfMWK[!0"K[4?!&+!WMdGWWUO!#(>>/!03<((<.!(7!

6>B?!IJJK4B!!1+!7<(!68/(+#(!,-!F&-?!"K[!&/!@6#P6A()!5&7<&+!C&'6>!@6'7&#>(/!6+)!'(+)('/!7<(*!

+,+G&+-(#7&,%/!&+!7<(!+(=7!',%+)!,-!'(@>&#67&,+!7<',%A<!<.@('*%767&,+!,-!C&'6>!#2h"!,'!

&+<&8&7&,+!,-!'(C('/(!7'6+/#'&@7&,+!0f&/<,@!(7!6>B?!IJJ;4B!!"K[!&/!(=@'(//()!&+!6!5&)(!'6+A(!

,-!#(>>!7.@(/!7<67!&+#>%)(/!7<(!@'&*6'.!76'A(7/!,-!E1FG9?!W2XY!Q!>.*@<,#.7(/!6+)!

*6#',@<6A(/!0H,+&+A!(7!6>B?!IJJ:4B!!!

F@%!6>/,!)(*,+/7'67(/!6!C6'&68>(!@<(+,7.@(!&+!)&--('(+7!#(>>!>&+(/B!!17!<6/!8((+!

/<,5+!7<67!F@%!/&A+&-&#6+7>.!(+<6+#(/!C&'6>!@6'7&#>(!'(>(6/(!-',*!E(^6!#(>>/!6+)!@'&*6'.!

#(>>/?!8%7!+,7!-',*!/(C('6>!,7<('!#(>>!>&+(/!0Eg3?!I:KQ!,'!EQ9J;J?!0h(&>!(7!6>B?!IJJ;4B!!

O%'7<('*,'(?!6!F@%!'($%&'(*(+7!-,'!C&'6>!@6'7&#>(!'(>(6/(!#6+!8(!&+)%#()!&+!I:KQ!#(>>/!8.!

&+7('-(',+Gl!7'(67*(+7B!!Q<(!<.@,7<(/&/!7<67!6!'(/7'&#7&,+!-6#7,'!>&*&7&+A!C&'6>!@6'7&#>(!

'(>(6/(!6+)!#,%+7('6#7()!8.!F@%!&/!(=@'(//()!&+!E(^6!#(>>/!6+)!&/!&+)%#&8>(!&+!I:KQ!#(>>/!

>()!7,!7<(!)&/#,C('.!,-!f3QGI!07(7<('&+4B!!F@%!&+)%#(/!7<(!@',7(6/,*6>!)(A'6)67&,+!,-!

7(7<('&+!&+!I:KQ!#(>>/!8.!'(#'%&7&+A!7<(!/%8/7'67(!6)6@7,'!mGQ'Wc`IB!!F@%!<6/!6>/,!8((+!

'(@,'7()!7,!'(#'%&7!mGQ'Wc!7,!@',*,7(!@',7(6/,*6>!)(A'6)67&,+!,-!W2X!0O%V&76!(7!6>B?!9::i4B!!

Q<&/!>677('!6#7&C&7.!@'(C(+7/!+,+G@',)%#7&C(!6//,#&67&,+/!,-!7<(!/%'-6#(!),*6&+!,-!M+C!5&7<!

W2X!&+!7<(!@',)%#('!#(>>!0W<(+!(7!6>B?!9::K4B!!U(#(+7!/7%)&(/!/%AA(/7!F@%!#6+!(+<6+#(!C&'6>!

@6'7&#>(!'(>(6/(!5&7<,%7!6>7('&+A!7<(!/7(6).!/767(!>(C(>!,-!7(7<('&+!@',7(&+!8.!6>7('&+A!
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7(7<('&+!>,#6>&T67&,+!02%8(!(7!6>B?!IJ9Ja!d6+A(67!(7!6>B?!IJJ:4B!!Q<('(-,'(?!7<(!*(#<6+&/*!

7<',%A<!5<&#<!F@%!#,%+7('6#7/!7(7<('&+!&/!/7&>>!%+)('!&+C(/7&A67&,+B!!!

h(-!<6/!6!C6'&68>(!(--(#7!,+!E1FG9!&+-(#7&C&7.!&+!)&--('(+7!#(>>!7.@(/?!8%7!7<(!

*(#<6+&/*!-,'!7<&/!@<(+,7.@(!<6/!+,7!8((+!)(7('*&+()!02,'-*6+!(7!6>B?!IJJIa!F('*(&'(!(7!

6>B?!IJ994B!!1+!6))&7&,+?!&7!<6/!8((+!)(*,+/7'67()!7<67!h(-!&+)%#(/!*6#',@<6A(/!7,!/(#'(7(!

@6'6#'&+(!-6#7,'/!7<67!&+#'(6/(!7<(!@('*&//&C&7.!,-!W2XY!Q!#(>>/!7,!E1FG9!035&+A>('!(7!6>B?!

IJJK4B!!h(-!&/!6>/,!#.7,7,=&#?!6+)!*6.!#,+7'&8%7(!7,!W2XY!Q!#(>>!)(67<!C&6!h(-G#,+76&+&+A!

(=,/,*(/!&+!6))&7&,+!7,!)&'(#7!&+-(#7&,+!0^(+6//&!(7!6>B?!IJ9J4B!!O&+6>>.?!h(-!6>7('/!7<(!

7'6--&#P&+A!,-!/(C('6>!<,/7!@',7(&+/?!&+#>%)&+A!*6V,'!<&/7,#,*@67&8&>&7.!#,*@>(=!#>6//!1!

0dEWG140W,>>&+/!(7!6>B?!9::;4?!W2X0W<(+!(7!6>B?!9::`4?!W2;!0^(,+6')!(7!6>B?!IJ994!6+)!

<dU0F&A('%/7!(7!6>B?!IJJ\4B!!2,5+*,)%>67&,+!,-!dEWG1!@'(C(+7/!&**%+,)(7(#7&,+!,-!E1FG

&+-(#7()!#(>>/!8.!#.7,7,=&#!Q!>.*@<,#.7(/!0WQ^/?!0W,>>&+/!(7!6>B?!9::;4B!!2,5+*,)%>67&,+!,-!

W2X!@'(C(+7/!'(G&+-(#7&,+!0W<(+!(7!6>B?!9::`4B!!h(-!6#7&C&7.!6A6&+/7!W2;!&/!&+7'&A%&+A!8(#6%/(!

W2;Y!Q!>.*@<,#.7(/!6'(!+,7!7<,%A<7!7,!8(!6!*6V,'!76'A(7!,-!E1FG9B!!]<&>(!&7!&/!#>(6'!7<67!7<(!

68&>&7.!,-!h(-!7,!),5+*,)%>67(!W2;!&/!#,+/('C()!6*,+A!*%>7&@>(!>(+7&C&'6>!&/,>67(/?!7<(!

@<./&,>,A&#6>!/&A+&-&#6+#(!,-!h(-G*()&67()!W2;!),5+*,)%>67&,+!&/!/7&>>!%+)('!&+C(/7&A67&,+!

0E(&A(>(!(7!6>B?!IJ9I4B!!!

1+7('(/7&+A>.?!>(+7&C&'%/(/!(+#,)(!6!C6'&68>(!'(@('7,&'(!,-!6##(//,'.!A(+(/!0@13/('!

)A)?!'(C&(5()!&+!0".&+)(!(7!6>B?!IJ9Ja!^(!U,%T&#!6+)!f(+&#<,%?!IJJ\a!d6>&*!6+)!M*('*6+?!

IJJ;a!c((7('/!6+)!W,%'A+6%)?!IJJI4B!!E1FG9!#,+76&+/!6*9?!8%7!+,7!6*F%0".&+)(!(7!6>B?!IJ9J4B!!

E%*6+!&**%+,)(-&#&(+#.!C&'%/!7.@(!I!0E1FGI4!6+)!/&*&6+!&**%+,)(-&#&(+#.!C&'%/!,-!

/,,7.!*6+A68(./!031F/*4!(+#,)(!6*F!8%7!+,7!6*9B!!3&*&6+!&**%+,)(-&#&(+#.!C&'%/!,-!

"-'&#6+!A'((+!*,+P(./!031F6A*4!(+#,)(/!+(&7<('!6*9!+,'!6*FB!!f(#6%/(!>(+7&C&'%/(/!#,G
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(C,>C(!5&7<!7<(&'!<,/7/?!C6'&68&>&7.!&+!6##(//,'.!@',7(&+!%/6A(!*6.!'(->(#7!-%+)6*(+76>!

)&--('(+#(/!&+!7<(!&**%+(!/./7(*/!,-!)&--('(+7!@'&*67(!/@(#&(/!0^&*!6+)!M*('*6+?!IJ99a!

^&*!(7!6>B?!IJ9I4B!!Q5,!6##(//,'.!@',7(&+/!7<67!(+<6+#(!&+-(#7&,+!,-!*.(>,&)!#(>>/?!F@=!6+)!

F@'?!6'(!)&/#%//()!&+!A'(67('!)(76&>!8(>,5B!!!

!

2#'!(-4'!-7!9%I!1,!J+9!%$&#-3','<1<!

31F/!'(>67()!7,!E1FGIn31F/*!>6#P&+A!F@=!0oC*F4!6'(!/&A+&-&#6+7>.!>(//!(--&#&(+7!7<6+!

5&>)7.@(!31F/!67!(/768>&/<&+A!6+!&+-(#7&,+!&+!7<(!@&A76&>!*6#6$%(!*,)(>!8.!&+7'6'(#76>!,'!

&+7'6C(+,%/!&+,#%>67&,+!0f(>/<6+!(7!6>B?!IJ9Ia!E&'/#<!(7!6>B?!9::;4B!!"+&*6>/!&+-(#7()!5&7<!

31F!o6*F!*6&+76&+!>,5('!C&'6>!>,6)/!6+)!<&A<('!W2XY!Q!#(>>!#,%+7/!7<6+!6+&*6>/!&+-(#7()!

5&7<!5&>)7.@(!31FB!!E,5(C('?!U<(/%/!*,+P(./!&+-(#7()!5&7<!31F!o6*F!(C(+7%6>>.!6#$%&'(!

"123!'(>67()!/.*@7,*/?!&+)&#67&+A!7<67!5<&>(!F@=!@',*,7(/!&+-(#7&,+?!&7!&/!+,7!68/,>%7(>.!

'($%&'()!-,'!@67<,A(+(/&/!42%646,%0[&88/!(7!6>B?!9::\4B!!!

!

<2%646,%0.934/0%,B%=*F%B92-.4,2%

"!+%*8('!,-!/7%)&(/!<6C(!8((+!@('-,'*()!7,!8(77('!)(-&+(!7<(!6#7&C&7&(/!,-!F@=!&+!

C&C,B!!g+(!/%#<!/7%).!(=6*&+()!31F*+(JIi!&+-(#7&,+!&+!@&A76&>!*6#6$%(/!5&7<!,'!5&7<,%7!

(=@'(//&,+!,-!6!-%+#7&,+6>!F@=!@',7(&+!0f(>/<6+!(7!6>B?!IJ9I4B!!!3(C(+!7,!7(+!)6./!-,>>,5&+A!

&+7'6'(#76>!&+,#%>67&,+?!5&>)7.@(!31F*+(JIi!&+-(#7()!*6#6$%(/!<6)!C&'6>!>,6)/!6>*,/7!9JJ!

-,>)!<&A<('!7<6+!31F*+(JIi!o6*F!&+-(#7()!6+&*6>/B!!W2XY!Q!#(>>!#,%+7/!5('(!'()%#()!-',*!

86/(>&+(!&+!5&>)7.@(!31F*+(JIi!&+-(#7()!6+&*6>/?!8%7!+,7!&+!31F*+(!o6*F!&+-(#7()!6+&*6>/B!!

f6/()!,+!42!04.9!<.8'&)&T67&,+?!:;p!,-!&+-(#7()!#(>>/!-,%+)!&+!/(#,+)6'.!>.*@<,&)!7&//%(!

5('(!>.*@<,#.7(/?!5<('(6/!&+-(#7()!*.(>,&)!#(>>/!5('(!'6'(!D0-(5('!7<6+!Ip!,-!&+-(#7()!
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#(>>/!5('(!E"d\`Y!*6#',@<6A(/!6+)!+,!&+-(#7()!2W/!5('(!-,%+)?!0f(>/<6+!(7!6>B?!IJ9I4LB!!

Q<(!)'6*67&#!(--(#7!,-!F@=!,+!&+-(#7&,+!,-!W2XY!Q!#(>>/!42%646,!/((*/!7,!#,+7'6/7!5&7<!7<(!42%

64.7,!'(/%>7/!7<67!&+)&#67(!6!@'&*6'.!',>(!-,'!F@=!&+!7<(!&+-(#7&,+!,-!*.(>,&)!#(>>/!D/((!8(>,5?!

0f(>/<6+!(7!6>B?!IJ9I4LB!O%'7<('!/7%)&(/!6'(!#>(6'>.!+(()()!7,!8(77('!%+)('/76+)!7<&/!

6@@6'(+7!(+&A*6B!!

!

<2%64.7,%0.934/0%,B%=*F%B92-.4,2%

1+!#(>>!#%>7%'(!*,)(>/?!F@=!<6/!,+>.!6!*&+&*6>!(--(#7!,+!&+-(#7&,+!,-!@'&*6'.!Q!#(>>/!

5<('(6/!F@=!)'6*67&#6>>.!(+<6+#(/!>(+7&C&'6>!&+-(#7&,+!,-!*6#',@<6A(/B!!Q<(!(--(#7!,-!F@=!

,+!&+-(#7&C&7.!#,''(>67(/!5&7<!(+<6+#()!6##%*%>67&,+!,-!IG^QU!#&'#>(/!D)(6)G(+)!E1FG9!

#2h"/!*(6/%'()!8(#6%/(!7<(.!6'(!@',@,'7&,+6>!7,!7<(!6*,%+7!,-!+%#>(6'!E1FG9!#2h"!

0d6+)6>!6+)!c'6/6)?!IJJ:a!3<6',C6!(7!6>B?!IJJ;4LB!!!Q<&/!6#7&C&7.!,-!F@=!'($%&'(/!(=@'(//&,+!

,-!7<(!<,/7!@',7(&+!)6*6A()!2h"!8&+)&+A!@',7(&+!9!022f94?!7<(!MK!%8&$%&7&+!>&A6/(!

#,*@>(=!/#6--,>)&+A!-6#7,'!@'(C&,%/>.!/<,5+!7,!8(!'($%&'()!-,'!F@'!7,!#6%/(!#(>>!#.#>(!
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2 This figure was created by Michael Mashiba. 
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3 This figure was created by Michael Mashiba. 
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4 This figure was created by Michael Mashiba. 
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5 This figure was created by Michael Mashiba. 
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6 This figure was created by Michael Mashiba. 
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7<(!+%#>(6'!7'6+/@,'7!@67<56.!7,!@',*,7(!*6#',@<6A(!&+-(#7&,+B![(+(/!t!)(C(>,@*(+7%?Q?!
9i\G9;\B!

]6P&?!HB?!6+)!O'(()?!MBgB!0IJ9J4B!d6#',@<6A(/!6+)!W(>>GW(>>!3@'(6)!,-!E1FG9B!F&'%/(/%Q?!
9`JKG9`IJB!

](&?!cB?![6'8('?!dBMB?!O6+A?!3BdB?!O&/#<('?!]BEB?!6+)!q,+(/?!HB"B!09::;4B!"!+,C(>!W2H:G
6//,#&67()!WG7.@(!#.#>&+!&+7('6#7/!)&'(#7>.!5&7<!E1FG9!Q67!6+)!*()&67(/!&7/!<&A<G6--&+&7.?!
>,,@G/@(#&-&#!8&+)&+A!7,!Q"U!Uh"B!W(>>%VQ?!X\9GX`IB!

](&>?!"BOB?![<,/<?!2B?!b<,%?!NB?!3(&@>(?!^B?!d#d6<,+?!dB"B?!3@&C6P?!"BdB?!3&>&#&6+,?!UBOB?!6+)!
37&C('/?!qBQB!0IJ9K4B!Z'6#&>!2h"!A>.#,/.>6/(!&+&7&67(/!)(A'6)67&,+!,-!E1FG9!#2h"!#,+76&+&+A!
*&/&+#,'@,'67()!)ZQc!6+)!@'(C(+7/!C&'6>!&+7(A'67&,+B!c',#(()&+A/!,-!7<(!h67&,+6>!
"#6)(*.!,-!3#&(+#(/!,-!7<(!Z+&7()!3767(/!,-!"*('&#6%??T?!MXX;GX\iB!

](+?!jB?!W6/(.!H>,#P,5?!^B?!h(P,'#<%P?!dB?!3<6'&-&?!EBqB?!6+)!)(!h,',+<6?!WBdB!0IJ9I4B!Q<(!
E1F9!@',7(&+!F@'!6#7/!7,!(+<6+#(!#,+/7&7%7&C(!2W"O9G)(@(+)(+7!Zh[I!7%'+,C('B!c^,3!g+(%
S?!(KJ:K:B!

]&>>/?!hBdB?![(/7(>6+)?!UBOB?!6+)!"7P&+/?!qBOB!09::94B!MC&)(+#(!7<67!6!),5+/7'(6*!@/(%),P+,7!
&/!'($%&'()!-,'!7'6+/>67&,+6>!'(6)G7<',%A<!,-!7<(!d,>,+(.!*%'&+(!>(%P(*&6!C&'%/!A6A!/7,@!
#,),+B!c',#(()&+A/!,-!7<(!h67&,+6>!"#6)(*.!,-!3#&(+#(/!,-!7<(!Z+&7()!3767(/!,-!"*('&#6%PP?!
`::9G`::\B!

]%?!^B!0IJ9I4B!3"dE29k!6!+(5!#,+7'&8%7,'!7,!E1FG9!'(/7'&#7&,+!&+!'(/7&+A!W2XY!QG#(>>/B!
U(7',C&',>,A.%V?!;;B!

]%?!^B?!6+)!H(56>U6*6+&?!FBhB!0IJJ`4B!2(+)'&7&#G#(>>!&+7('6#7&,+/!5&7<!E1Fk!&+-(#7&,+!6+)!
C&'6>!)&//(*&+67&,+B!h67!U(C!1**%+,>%O?!;\:G;`;B!

].//?!3B?!f('>&,TGQ,''(+7?!WB?!f,A(?!dB?!f>,7?![B?!E,+&+A?!3B?!f(+6',%/?!UB?!6+)!Q<6>&?!dB!0IJJ94B!
Q<(!<&A<>.!#,+/('C()!WG7('*&+6>!)&>(%#&+(!*,7&-!&+!7<(!#.7,/,>&#!),*6&+!,-!7<(!<%*6+!
&**%+,)(-&#&(+#.!C&'%/!7.@(!9!(+C(>,@(!A>.#,@',7(&+!&/!#'&7&#6>!-,'!&7/!6//,#&67&,+!5&7<!7<(!
"cG9!#>67<'&+!6)6@7,'!D#,''(#7&,+!,-!6)6@7('LB!q!F&',>%SR?!I:;IGI::IB!

j%?!]B?!36+7&+&?!cB"B?!3%>>&C6+?!qB3B?!E(?!fB?!3<6+?!dB?!f6>>?!3BWB?!2.('?!]BfB?!H(76/?!QBqB?!W<6)8%'+?!
"B?!W,<(+G[,%>)?!^BE%/.%1'H!0IJJ:4B!E1FG9!(C6)(/!C&'%/G/@(#&-&#!1A[I!6+)!1A"!'(/@,+/(/!8.!
76'A(7&+A!/./7(*&#!6+)!&+7(/7&+6>!f!#(>>/!C&6!>,+AG'6+A(!&+7('#(>>%>6'!#,+)%&7/B!h67!1**%+,>%
?T?!9JJ;G9J9iB!

N6*6/<&76?!dB?!6+)!M*('*6+?!dB!0IJJ\4B!Q<(!#(>>!#.#>(!&+)(@(+)(+#(!,-!E1F!&+-(#7&,+/!&/!
+,7!)(7('*&+()!8.!P+,5+!P6'.,@<&>&#!C&'6>!(>(*(+7/B!c^,3!c67<,A%??!(9;B!
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N6+?!hB?!6+)!^&(8('*6+?!qB!0IJ9I4B!3"dE29!),(/!&7!6A6&+?!+,5!&+!'(/7&+A!Q!#(>>/B!h67!d()%?P?!
9`99G9`9IB!

N6+?!hB?!gs26.?!MB?!]<((>('?!^B"B?!M+A(>*6+?!"B?!6+)!^&(8('*6+?!qB!0IJ994B!E1F!2h"!&/!<(6C&>.!
%'6#&>67()?!5<&#<!@',7(#7/!&7!-',*!6%7,&+7(A'67&,+B!c',#(()&+A/!,-!7<(!h67&,+6>!"#6)(*.!,-!
3#&(+#(/!,-!7<(!Z+&7()!3767(/!,-!"*('&#6%?TP?!:IXXG:IX:B!

N6+A?!fB?!W<(+?!HB?!b<6+A?!WB?!E%6+A?!3B?!6+)!b<6+A?!EB!0IJJi4B!F&'&,+G6//,#&67()!%'6#&>!2h"!
A>.#,/.>6/(GI!6+)!6@%'&+&#n6@.'&*&)&+&#!(+),+%#>(6/(!6'(!&+C,>C()!&+!7<(!)(A'6)67&,+!,-!
"cgfMWK[G()&7()!+6/#(+7!E1FG9!2h"B!Q<(!q,%'+6>!,-!8&,>,A&#6>!#<(*&/7'.%QPQ?!99``iG
99`i\B!

N(<&6?!fB?!6+)!O'6+P?!1B!0IJ994B!f677>&+A!"123!&+!"*('&#6k!6+!(C6>%67&,+!,-!7<(!h67&,+6>!
E1Fn"123!37'67(A.B!"*('&#6+!V,%'+6>!,-!@%8>&#!<(6>7<%?T??!(XG;B!

N(+&?!cB[B?!E6**('?!3BdB?!E&'/#<?!dB3B?!366A?!dB3B?!3#<(#<7('?!dB?!W6'@(+7('?!WBWB?!O&/#<>?!dB"B?!
[67(>>?!qBdB?![6TT6')?!fB[B?!q6#,8/(+?!2BdBE%/.%1'H!0IJJX4B!Q'(67*(+7!-,'!6)%>7!E1F!&+-(#7&,+k!
IJJX!'(#,**(+)67&,+/!,-!7<(!1+7('+67&,+6>!"123!3,#&(7.GZ3"!c6+(>B!q6*6%QVQ?!I\9GI`\B!

b6#P?!qB"B?!"''&A,?!3BqB?!](&7/*6+?!3BUB?![,?!"B3B?!E6&/>&@?!"B?!6+)!W<(+?!1B3B!09::J4B!E1FG9!(+7'.!
&+7,!$%&(/#(+7!@'&*6'.!>.*@<,#.7(/k!*,>(#%>6'!6+6>./&/!'(C(6>/!6!>68&>(?!>67(+7!C&'6>!
/7'%#7%'(B!W(>>%O??!I9KGIIIB!

b<6+A?!bB?!3#<%>('?!QB?!b%@6+#&#?!dB?!]&(7A'(-(?!3B?!376/P%/?!HB"B?!U(&*6++?!HB"B?!U(&+<6'7?!QB"B?!
U,A6+?!dB?!W6C('7?!]B?!d&>>('?!WBqBE%/.%1'H!09:::4B!3(=%6>!7'6+/*&//&,+!6+)!@',@6A67&,+!,-!31F!
6+)!E1F!&+!'(/7&+A!6+)!6#7&C67()!W2XY!Q!#(>>/B!3#&(+#(%QPO?!9K\KG9K\iB!

b<%?!cB?!W<('7,C6?!MB?!f(//?!qB?!q'B?!^&-/,+?!qB2B?!"'7<%'?!^BgB?!^&%?!qB?!Q6.>,'?!HB"B?!6+)!U,%=?!HBEB!
0IJJK4B!M>(#7',+!7,*,A'6@<.!6+6>./&/!,-!(+C(>,@(!A>.#,@',7(&+!7'&*('/!,+!E1F!6+)!/&*&6+!
&**%+,)(-&#&(+#.!C&'%/!C&'&,+/B!c',#(()&+A/!,-!7<(!h67&,+6>!"#6)(*.!,-!3#&(+#(/!,-!7<(!
Z+&7()!3767(/!,-!"*('&#6%?TT?!9\;9IG9\;9iB!

b&(A>('?!qB^B?!6+)!37&7(/?!2BcB!09:;`4B!E.@,7<(/&/k!"123!&/!6+!6%7,&**%+(!)&/(6/(!)&'(#7()!67!
7<(!&**%+(!/./7(*!6+)!7'&AA('()!8.!6!>.*@<,7',@&#!'(7',C&'%/B!W>&+!1**%+,>!
1**%+,@67<,>%#??!KJ\GK9KB!

b&**('*6+?!MB3B?!3<('*6+?!dBcB?!f>6#P(77?!qB^B?!h(&)>(*6+?!qB"B?!H'(&/?!WB?!d%+)7?!cB?!]&>>&6*/?!
3B"B?!]6'*(')6*?!dB?!H6<+?!qB?!E(#<7?!OBdBE%/.%1'H!0IJJ`4B!E%*6+!&**%+,)(-&#&(+#.!C&'%/!
7.@(!9!F@'!&+)%#(/!2h"!'(@>&#67&,+!/7'(//!&+!C&7',!6+)!&+!C&C,B!q!F&',>%PT?!9JXJiG9JX9;B!
!
!
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!

!

!"#$%&'()(

*+,-.!/0(&1"#12&3(1#%4'#5(6755&'(2&55('&28917%781(8:(;<=>71:&2%&?(

$'7@#'A(B(2&553C(

*D3%'#2%((

"#$%&'()!*"()+!,-!./!,/01,/-,2!./0,3,1.4!5.2061!07.0!,/7,8,0-!9:;!1<=4,2.0,6/!

8>!?<.@,/.0,/A!2>0,?,/<!1<-,?B<-! 06!B1,?,/<C! !D7,-!2.B-<-!)E06E"!7>=<1@B0.0,6/! ,/!

07<!6==6-,0<! -01./?!./?!1<-B40-! ,/!3,1.4! ,/.20,3.0,6/C!9:;!26B/0<1.20-!"()! 0716BA7!

07<! .20,3,0>! 65! 3,1.4! ,/5<20,3,0>! 5.2061! *;,5+F!G7,27! =16@60<-! "()! ?<A1.?.0,6/C! !H<!

1<=610! 07.0! 3,1.4! =160<,/! I! *;=1+F! G7,27! ,/0<1.20-! G,07! .! B1.2,4! A4>26->4.-<F! .4-6!

26B/0<1.20-!"()!8>!1<?B2,/A!B1,?,/<! ,/261=61.0,6/C! !96G<3<1F! 07,-!=162<--!1<-B40-!

,/! .20,3.0,6/! 65! 07<! JK"! ?.@.A<! 1<-=6/-<! =.07G.>! ./?! <L=1<--,6/! 65! KM! 2<44!

.20,3.0,/A! 4,A./?-C! !$B1! 1<-B40-! 1<3<.4! 07.0!=.076A</E,/?B2<?!2>0,?,/<!?<.@,/.0,6/!

./?! 07<! JK"! ?.@.A<! 1<-=6/-<! 06! 3,1.4E@<?,.0<?! 1<=.,1! 65! B1,?,/<! ,/261=61.0,6/!

</7./2<!1<26A/,0,6/!65!9:;E,/5<20<?!2<44-!8>!KM!2<44-C!

                                                
N!D7,-!27.=0<1!7.-!8<</!=B84,-7<?!.-O!
K61@./F!PCQCF!Q.-7,8.F!QCF!Q2K.@.1.F!RC"CF!$/.5BG.EKBA.F!"CF!'7,.1,ES610F!&CF!T7</F!
HCF!./?!'644,/-F!MCRC!*UVNN+C!D7<!./0,3,1.4!5.2061!"#$%&'()!</7./2<-!07<!
1<26A/,0,6/!65!9:;E,/5<20<?!=1,@.1>!D!2<44-!8>!/.0B1.4!W,44<1!2<44-C!K.0B1<!
,@@B/646A>!"#F!XYZEX[(C!
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<1%'8?42%781(

( S6446G,/A!<L=6-B1<!06!9:;F!07<!.2B0<!=7.-<!65!,/5<20,6/!,-!27.1.20<1,\<?!8>!

7,A7!3,1.4!46.?-F!G7,27!.1<!26B/0<1.20<?!8>!.!1.=,?!,@@B/<!1<-=6/-<NC!!D7<!5,1-0!4,/<!

65!?<5</-<!.A.,/-0!3,1.4!,/5<20,6/-!,-!07<!,//.0<!,@@B/<!->-0<@F!G7,27!B-<-!=.00<1/!

1<26A/,0,6/!1<2<=061-!06!?<0<20!=.076A</!.--62,.0<?!@64<2B4.1!=.00<1/-C!!D7,-!

1<-=6/-<!4<.?-!06!2>06W,/<!-<21<0,6/F!G7,27!,/21<.-<-!07<!<L=1<--,6/!65!,//.0<!

,@@B/<!5.2061-!-B27!.-!"#$%&'()!*"()+!07.0!4,@,0!3,1.4!1<=4,2.0,6/!./?!-=1<.?UC!!

"()!,-!.!@<@8<1!65!.!5.@,4>!65!2>0,?,/<!?<.@,/.-<-!W/6G/!.-!.=64,=6=160<,/!

%!<?,0,/A!26@=4<L!*"#$%&'+!=160<,/-C!:/!.??,0,6/!06!,/7,8,0,/A!9:;F!@<@8<1-!65!07<!

"#$%&'(! 5.@,4>! ,/7,8,0!JK"! 3,1B-<-! ./?! 1<01601./-=6-,0,6/(C! ! D7<!@<27./,-@!8>!

G7,27!"()! ,/7,8,0-!9:;!1<=4,2.0,6/! ,-! 0G6564?C! !"()! ,-!=.2W.A<?! ,/06!9:;!=.10,24<-!

./?! ?<.@,/.0<-! 2>06-,/<! 1<-,?B<-! 06! B1.2,4-! ,/! <L=6-<?! -01<027<-! 65! 3,1.4! --JK"!

?B1,/A!2JK"!->/07<-,-]C!!D7,-!<?,0,/A!4<.?-!06!)!06!"!7>=<1@B0.0,6/!6/!07<!6==6-,0<!

-01./?F!G7,27! ,/.20,3.0<-! 07<!3,1B-C! !"()!.4-6! ,/7,8,0-! 07<! 01./-462.0,6/!65! 1<3<1-<!

01./-21,=0.-<!.46/A!0<@=4.0<!IK"F!?,-1B=0,/A!2JK"!->/07<-,-ZC! !D7<! ,@=610./2<!65!

"()!,/!9:;!?,-<.-<!=.076A</<-,-!,-!7,A74,A70<?!8>!07<!5.20!07.0!A</<0,2!3.1,.0,6/!.0!

07<!"()!462B-!=1<?,20-!?,-<.-<!=16A1<--,6/!,/!9:;E,/5<20<?!=<6=4<^C!

D7<!3,1.4! ,/5<20,3,0>! 5.2061! *;,5+! 516@!9:;EN!26B/0<1.20-!"()!8>! 0.1A<0,/A! ,0!

561! =160<.-6@.4! ?<A1.?.0,6/F! 07B-! 1<?B2,/A! 07<! .@6B/0! 65! "()! ,/261=61.0<?! ,/06!

3,1B-!=.10,24<-YC! !96G<3<1F!07<!.20,6/!65!;,5! ,-!/60!.8-64B0<!./?!7>=<1@B0.0<?!3,1.4!

A</6@<-!7.3<!8<</! ,-64.0<?! 516@!,/?,3,?B.4-!7.1861,/A! 5B44E4</A07!9:;EN[C! ! !D7<-<!
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-B8E4<07.4!@B0.0,6/-!@.>!,/54B</2<!9:;EN!<364B0,6/!./?!=16@60<!07<!.2_B,-,0,6/!65!

?1BA!1<-,-0./2<!./?!,@@B/<!<3.-,6/XC!

9:;EN`-=<2,5,2!'J[a!2>0606L,2!D!4>@=762>0<-!*'DR-+!?<21<.-<!3,1<@,.!?B1,/A!

.2B0<! ./?! 2716/,2! -0.A<-! 65! 07<! ?,-<.-<NV! 8B0! ?6! /60! =1<3</0! 07<! ?<3<46=@</0! 65!

":JT!,/!@6-0!,/5<20<?!=<6=4<C!!D7<!9:;EN!K<5!=160<,/!@.>!4,@,0!07<!<55<20,3</<--!65!

'DR-!8>!?6G/@6?B4.0,/A!-B15.2<!@.b61!7,-0626@=.0,8,4,0>!26@=4<L!24.--!:!*Q9'E:+!

<L=1<--,6/NNF!NUC!!96G<3<1F!Q9'E:!,/7,8,0-!07<!4>0,2!.20,3,0>!65!/.0B1.4!W,44<1!*KM+!2<44-!

./?!07B-!Q9'E:!?6G/@6?B4.0,6/!8>!K<5!@.>!,/21<.-<!-B-2<=0,8,4,0>!06!KM!2<44-C!!!

T0B?,<-! 65! KM! 2<44! ,/7,8,061>! 1<2<=061! .44<4,2! 51<_B</2,<-! 7.3<! =163,?<?!

-016/A!<3,?</2<! 561!.! 164<!65!KM!2<44-! ,/! 4,@,0,/A!9:;! ,/5<20,6/C! !S61! ,/-0./2<F!9:;E

,/5<20<?! ,/?,3,?B.4-! <L=1<--,/A! 07<! KM! 2<44! ,/7,8,061>! 1<2<=061! M:I(JRN! ./?! ,0-!

26A/.0<!4,A./?F!9R"E%G]F!=16A1<--!06!":JT!.0!.!-46G<1!1.0<!07./!,/?,3,?B.4-!G,076B0!

07,-!.44<4,2!26@8,/.0,6/N(C!!D7,-!?<4.><?!=16A1<--,6/!4,W<4>!1<-B40-!516@!.!?<21<.-<!,/!

07<!.20,3.0,6/!071<-764?!,/!07<!.8-</2<!65!,/7,8,061>!-,A/.4-!3,.!9R"E%G]F!G7,27!,-!

0.1A<0<?!8>!K<5!,/!9:;!,/5<20<?!,/?,3,?B.4-N]C!!:/!.??,0,6/F!1<-,-0./2<!06!9:;EN!.@6/A!

-<L!G61W<1-!,-!.--62,.0<?!G,07!.!7,A7<1!,/2,?</2<!65! ,/7,8,061>!$%&!A</<-!07.0! 4.2W!

07<,1! 26A/.0<! ,/7,8,061>!'()! 4,A./?F! G7,27! 26B4?! 46G<1! 07<! 071<-764?! 561! KM! 2<44!

.20,3.0,6/NZC!!!

cKM! 2<44! .20,3.0,/A! -,A/.4-! .4-6! ,/54B</2<! 07<! =16A1<--,6/! 65! 9:;! ?,-<.-<C!!

:/5<20<?! ,/?,3,?B.4-! G76! </26?<! 07<! KM! 2<44! .20,3.0,/A! 1<2<=061! M:I(JTN! ./?! ,0-!

4,A./?!9R"E%G]E[V:4<!=16A1<--!@61<!-46G4>!06!":JTN^FNYC!!d!!!
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KM! 2<44! .20,3.0,/A! -,A/.4-! .4-6! ,/54B</2<! 07<! =16A1<--,6/! 65! 9:;! ?,-<.-<C!!

:/5<20<?!,/?,3,?B.4-!G76!</26?<!07<!KM!2<44!.20,3.0,/A!1<2<=061!M:I(JTN!./?!9R"E

%G]E[V:4<!=16A1<--!@61<!-46G4>!06!":JTN^F!?B<!06!,/21<.-<?!M:I(JTN!<L=1<--,6/!8>!

9R"E%G]a!,/?,3,?B.4-NYC!!R,A./?-!?<0<20<?!8>!07<!KM)UJ!KM!2<44!.20,3.0,/A!1<2<=061!

.4-6! -0,@B4.0<! KM! 2<44! 1<26A/,0,6/C! ! D7<-<! 4,A./?-! 1<=1<-</0! .! ?,3<1-<! 5.@,4>! 65!

=160<,/-! 26@@6/4>! B=1<AB4.0<?! ,/! 3,1.4! ,/5<20,6/N[! ./?! 2./! .55<20! KM! 2<44!

1<26A/,0,6/!,/!9:;!,/5<20<?!=<6=4<NXC!!!:/!-B@F!07<-<!-0B?,<-!=163,?<!-016/A!<3,?</2<!

07.0! KM! 2<44-! ,/54B</2<! 9:;! ?,-<.-<! =16A1<--,6/! ./?! 07.0! -01.0<A,<-! .,@<?! .0!

</7./2,/A!KM!2<44!.20,3,0>!@.>!8</<5,0!9:;E,/5<20<?!=<6=4<C!!!

I<2</0! 1<=610-! 7.3<! 4,/W<?! KM)UJ! .20,3.0,/A! 4,A./?! <L=1<--,6/! 06! 3,1.4!

=160<,/!I! *;=1+UVC! !M/6G/! 2<44B4.1! 0.1A<0-!86B/?!8>!;=1! .1<!JK"! 1<=.,1!=160<,/-F!

,/24B?,/A!07<!B1.2,4!JK"!A4>26->4.-<-!eK)U!./?!TQe)N!UNF!UUC!!96G<3<1F!07<!164<!65!

07<-<!JK"!1<=.,1!=160<,/-!,/!07<!/61@.4!5B/20,6/,/A!65!;=1!./?!07<,1!=60</0,.4!164<!

,/!9:;!?,-<.-<!=.076A</<-,-!,-!B/W/6G/C!!!

9<1<F! G<! <L.@,/<?! 07<! <55<20! 65! "()F! ;,5! ./?! ;=1! 6/! 1<26A/,0,6/! 65! 9:;E

,/5<20<?!2<44-!8>!KM!2<44-C!!!D7<-<!-0B?,<-!B/263<1!.!164<!561!"()!,/!.4<10,/A!KM!2<44-!

06! 07<! =1<-</2<! 65! 3,1.4! =.076A</-! ./?! 1<3<.4! 07<!G.>! 9:;! <3.?<-! 07,-! 1<-=6/-<C!!

T=<2,5,2.44>F!G<!=163,?<!<3,?</2<! 07.0!=.076A</E,/?B2<?!2>0,?,/<!?<.@,/.0,6/!./?!

07<!JK"!?.@.A<!1<-=6/-<!06!3,1.4E@<?,.0<?!1<=.,1!65!B1,?,/<! ,/261=61.0,6/!.20!.-!

,/01,/-,2! ./0,3,1.4! 1<-=6/-<-! 8>! B=1<AB4.0,/A! KM! 2<44! .20,3.0,/A! 4,A./?! <L=1<--,6/!

./?!,/21<.-,/A!07<!-</-,0,3,0>!65!9:;!,/5<20<?!2<44-!06!KM!2<44!4>-,-C!!
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E&345%3(

'%*!+,,-../01!20/3-45.!+63-0!-720-..4/5!/8!9$:#;!64<+5=.!

D6!8<00<1! B/?<1-0./?! 07<! 5.2061-! 07.0! ,/54B</2<!KM! 2<44! 1<26A/,0,6/!65!9:;E

,/5<20<?! 2<44-F!G<!B-<?!.! 1<26@8,/./0!7B@./!KM)UJES2! 5B-,6/!=160<,/! 06!?,1<204>!

@<.-B1<! =160<,/! <L=1<--,6/! 65! KM)UJ! 4,A./?-! 6/! =1,@.1>! D! 2<44-C! ! :/5<20,6/!G,07!

9:;-! 07.0! </26?<?! .44! 65! 07<! 3,1.4! .22<--61>! =160<,/-! *K<5F! ;,5F! ;=B! ./?! ;=1F! F79G(

)GC#+!1<-B40<?!,/!.86B0!(E564?!@61<!KM)UJ!4,A./?!<L=1<--,6/!,/!,/5<20<?!2<44-!07./!

,/!@62WE,/5<20<?! 2<44-! *F79G( )GCD+C! ! D7,-! 1<-B40! G.-! 26/-,-0</04>! 68-<13<?! ,/! /,/<!

,/?<=</?</0!?6/61-!G,07!B=1<AB4.0,6/!3.1>,/A!516@!.86B0!NCZ!06!Z!564?!*F79G()GC2+C!!

96G<3<1F! <L=1<--,6/!G.-! 5B107<1! ,/21<.-<?!G7</! 2<44-!G<1<! ,/5<20<?!G,07! ./!9:;!

07.0!4.2W<?!;,5!<L=1<--,6/!*F79G()GCD+C!!J.0.!26@=,4<?!516@!/,/<!,/?<=</?</0!?6/61-!

1<3<.4<?!.!26/-,-0</0!./?!-0.0,-0,2.44>!-,A/,5,2./0!,/21<.-<!,/!4,A./?!<L=1<--,6/!07.0!

G.-! 6/! .3<1.A<! NCZ! 564?! 7,A7<1! 07./! G,4?! 0>=<! 9:;! ,/5<20,6/! *F79G( )GC2+C! "-!

=1<3,6B-4>! 1<=610<?F! ,/5<20,6/! G,07! ./! 9:;! 4.2W,/A! K<5! .4-6! >,<4?<?! 7,A7<1! 4,A./?!

<L=1<--,6/U(! *F79G( )GCD( #1?( )GC2+C! ! :/5<20,6/! 65! D! 2<44-! G,07! .! 3,1B-! 4.2W,/A!

<L=1<--,6/!65!8607!;,5!./?!K<5!1<-B40<?!,/!4,A./?!<L=1<--,6/!-,@,4.1!06!07.0!.27,<3<?!

G,07! <.27! -,/A4<! @B0./0! -BAA<-0,/A! 07.0! ;,5! ./?! K<5! G<1<! .20,/A! 6/! 07<! -.@<!

=.07G.>C!(

:/! 26/01.-0F! @B0.0,6/! 65! ;=1! 1<?B2<?! KM)UJ! 4,A./?! <L=1<--,6/! 06! 07.0!

68-<13<?! ,/!B/,/5<20<?!2<44-! *.==16L,@.0<4>! 071<<E564?! 46G<1! 07./!G,4?! 0>=<!3,1B-F!

F79G()GCD(#1?()GC2+F!26/5,1@,/A!07.0!;=1!<L=1<--,6/!G.-!1<_B,1<?!561!9:;E@<?,.0<?!
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KM)UJ! 4,A./?! B=1<AB4.0,6/UVC! ! &L.@,/.0,6/! 65! 4,A./?! <L=1<--,6/! 8>! 2<44-! ,/5<20<?!

G,07!>48! ?>20?! ./?!5-8! ?>20! ?!?6B84<!@B0./0!9:;-!1<3<.4<?! 07.0!.44!65! 07<!.??,0,6/.4!

4,A./?! B=1<AB4.0,6/! 68-<13<?! ,/! 07<! .8-</2<! 65! ;,5! ./?! K<5! ?<=</?<?! 6/! ;=1!

<L=1<--,6/!*F79G()GC?(#1?()GC&+C!!

D6!26/5,1@!07.0!07<! 4,A./?!=7</60>=<!G<!68-<13<?!G.-!?B<!06!.40<1.0,6/! ,/!

;,5!<L=1<--,6/!8>!>48!`!9:;F!G<!?<@6/-01.0<?!07.0!07,-!=7</60>=<!26B4?!8<!1<-2B<?!

8>!.! 4</0,3,1.4!3<2061!<L=1<--,/A!G,4?! 0>=<!>48! ,/! 07<!9:;E,/5<20<?! 0.1A<0! 2<44-! *F79G(

)GC:F!4<50!=./<4+C!!D7<!<L=1<--,6/!4<3<4!65!;,5!G<!.27,<3<?!G,07!4</0,3,1.4!01./-?B20,6/!

G.-! 4<--! 07./!G,4?! 0>=<! *F79G()GC9F! 4<50! =./<4+! ./?! 07,-!?,55<1</2<!@.>!<L=4.,/! 07<!

=.10,.4!1<-2B<C!!:/!26/01.-0F!<L=1<--,6/!65!;,5!,/!07<!3,1B-!=16?B2,/A!2<44-!.0!.@6B/0-!

-,@,4.1! 06! 07.0! .27,<3<?! G,07! G,4?! 0>=<! 9:;! *F79G( )GC9F! 1,A70! =./<4+! ?,?! /60!

-,A/,5,2./04>! .40<1! 4,A./?! <L=1<--,6/! 65! 07<! ,/5<20<?! 2<44-! *F79G( )GC:F! 1,A70! =./<4+C!!

D7<-<! ?.0.! 26/5,1@! 07.0! ;,5! <L=1<--,6/! ,/! 9:;! ,/5<20<?! 0.1A<0! 2<44-! 1<?B2<-! ;=1E

?<=</?</0!KM)UJ!4,A./?!B=1<AB4.0,6/C!

)@:!-720-..4/5!,/00-6+3-.!A43B!9$:#;!64<+5=!C20-<C6+34/5!

%<2.B-<!;,5!0.1A<0-!"()!561!?<A1.?.0,6/F!G<!.-W<?!G7<07<1!07<!<55<20-!65!;,5!

6/!KM)UJ!4,A./?!<L=1<--,6/!G<1<!1<4.0<?!06!"()C!!"@6/A-0!B/,/5<20<?!?6/61-F!07<!!

.@6B/0! 65! 8.-<4,/<!"()!=160<,/!G<1<!7,A74>! 3.1,.84<! *F79G( )G)#+C! ! :/! .??,0,6/F!G<!

56B/?! 07.0!G<! 26B4?! ,/21<.-<!"()!<L=1<--,6/!8>! ,/2B8.0,/A! 07<!'JZ^`'J[`! 0.1A<0!

2<44-! G,07! 26/?,0,6/<?! -B=<1/.0./0! 516@! 'J[E?<=4<0<?! #%Q'! 2B40B1<-! *F79G( )G)#+!

.2261?,/A! 06! 07<! 0,@<! 4,/<! -76G/! ,/! F79G( )G)DC! ! H<! .4-6! /60<?! 07.0! 07<! -B15.2<!

<L=1<--,6/!65!KM)UJ!4,A./?-! ,/21<.-<?!G,07!07,-!01<.0@</0!*F79G()G)2F! 4<50!=./<4-+C!
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;.1,.0,6/! ,/! 07<! .@6B/0-! 65! "()! =160<,/! .216--! ?6/61-! 2611<4.0<?! -016/A4>! G,07!

KM)UJ!4,A./?!<L=1<--,6/!*F79G()G)?+C!!

:/! -6@<! ?6/61-F! G<! .4-6! 68-<13<?! ./! ,/21<.-<! ,/! 07<! .@6B/0! 65! "()! ,/!

=1,@.1>!D!2<44-! 01<.0<?!G,07!3,1B-<-!07.0! 4.2W<?!;,5!<L=1<--,6/!61! 07.0!26/0.,/<?!.!

@B0./0!;,5! *;,5!f]]"+!?<5<20,3<!.0!8,/?,/A!./?!?<A1.?,/A!"()U]! *F79G()G)&(H()G)9+C!!

D7<!,/21<.-<!,/!"()!=160<,/!G,07!;,5!f]]"!G.-!4<--!07./!>48!?!3,1B-<-!,/!-6@<!?6/61-F!

=60</0,.44>!,/?,2.0,/A!07,-!@B0.0,6/!G.-!,/26@=4<0<4>!?<5<20,3<C!!'6@=.1<?!G,07!>48!`!

3,1B-<-!07<1<!G.-!/6!5B107<1!<55<20!65!@B0.0,/A!>20!6/!"()!4<3<4-!*F79G()G)9+C!!!

SB107<1@61<F!,/01.2<44B4.1!-0.,/,/A!./?!546G!2>06@<01,2!./.4>-,-!65!.!-<=.1.0<!

-<0! 65! 5,3<! ?6/61-! 1<3<.4<?! 07.0! "()! <L=1<--,6/! G.-! 7,A7<1! ,/! >48! ?! 9:;! ,/5<20<?!

*).Aa+!2<44-!26@=.1<?!06!B/,/5<20<?!2<44-!,/!07<!2B40B1<!61!@62W!,/5<20<?!2<44-!*F79G(

)G)"F!2!g!VCV]+C! !D7<-<!?.0.!-B==610! 07<!26/24B-,6/! 07.0! ,/! 07<!.8-</2<!65!;,5F!9:;!

,/5<20,6/!2./!,/?B2<!"()!<L=1<--,6/!,/!07<!,/5<20<?!2<44!561!07<!@.b61,0>!65!?6/61-C!

$3<1.44F! G<! /60<?! .! -016/A! =6-,0,3<! 2611<4.0,6/! .216--! @B40,=4<! ?6/61-!

8<0G<</!"()! <L=1<--,6/F! .-! ?<0<1@,/<?! 8>! ,@@B/684600,/AF! ./?! 07<! ,/?B20,6/! 65!

KM)UJ! 4,A./?! <L=1<--,6/! 561! 8607! ,/5<20<?! ./?! B/,/5<20<?! 2<44-!G,07! .! -,A/,5,2./0!

.??,0,6/.4! <55<20! 65! ,/5<20,6/! ! *F79G( )G)7F! -46=<! 65! 1<A1<--,6/! 4,/<-! -,A/,5,2./04>!

?,55<1</0F! 2! h! VCVVVN+C! ! D7<-<! ?.0.! -B==610! 07<! =6--,8,4,0>! 07.0! "()! <L=1<--,6/!

?<0<1@,/<-!07<!<L0</0!06!G7,27!KM)UJ!4,A./?-!.1<!B=1<AB4.0<?C!!!
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H<!07</!<L.@,/<?!KM)UJ!<L=1<--,6/!6/!2<44-! ,/5<20<?!G,07!9:;!<L=1<--,/A!

07<!f]]"!@B0./0!>48F!G7,27!,-!B/.84<!06!8,/?!./?!?<A1.?<!"()C!!H<!56B/?!07.0!2<44-!

,/5<20<?!G,07! 07,-!@B0./0! 3,1B-! 7.?! -,@,4.1!KM)UJ! 4,A./?! =160<,/! .-! ;,5E?<5,2,</0!

3,1B-!,/!<,A70!,/?<=</?</0!?6/61-F!,/?,2.0,/A!07.0!;,5i-!.8,4,0>!06!4,@,0!KM)UJ!4,A./?!

<L=1<--,6/!,-!-<26/?.1>!06!,0-!.8,4,0>!06!8,/?!"()!*F79G()G)I+C!!!

)@:!+,34>+3-.!3B-!;9)!=+D+<-!0-.2/5.-!2+3BA+1!

I<2</0! 1<=610-! 7.3<! ,/?,2.0<?! 07.0! .20,3.0,6/!65! 07<!JK"!?.@.A<! 1<-=6/-<!

=.07G.>! 2./! 4<.?! 06! ,/21<.-<-! ,/! KM! 2<44! .20,3.0,/A! 4,A./?! <L=1<--,6/UZC! ! JK"!

?.@.A<! 1<-B40-! ,/! =76-=761>4.0,6/!65! 07<! 2>24,/E?<=</?</0! W,/.-<-!"DI!./?!"DQ!

./?!=76-=761>4.0,6/!65!07<!27<2W=6,/0!W,/.-<-!'7WN!61!'7WU!G7,27!,/7,8,0!2<44!2>24<!

=16A1<--,6/! ./?! =16@60<! JK"! 1<=.,1C! ! J,-0,/20! 0>=<-! 65! ?.@.A<! .20,3.0<! 07<-<!

=.07G.>-C!!S61!<L.@=4<F!"DI!,-!.20,3.0<?!,/!1<-=6/-<!06!<L=6-<?!-01<027<-!65!-,/A4<!

-01./?<?!JK"!G7<1<.-!"DQ!,-!.20,3.0<?!,/!1<-=6/-<!06!?6B84<!-01./?<?!JK"!81<.W-!!

*1<3,<G<?!,/!U^+C!!

D6!<L.@,/<!G7<07<1!07<!JK"!?.@.A<!1<-=6/-<!=.07G.>!26B4?!8<! 4,/W<?!06!

"()! <L=1<--,6/! ./?j61! B=1<AB4.0,6/! 65! KM)UJ! 4,A./?-! ,/! 9:;E,/5<20<?! 2<44-F! G<!

@<.-B1<?! 07<! <55<20! 65! 9:;! ,/5<20,6/! 6/! '7WN! ./?! '7WU! =76-=761>4.0,6/C! ! H<!

68-<13<?!07.0!9:;!,/5<20,6/!,/21<.-<?!'7WU!=76-=761>4.0,6/!-<3<1.4!564?!*F79G()G/#(

#1?()G/D+C! !Q61<63<1F!G<!/60<?! 5B107<1! ,/21<.-<-! ,/!=76-=761>4.0<?!'7WU! ,/!2<44-!

,/5<20<?!G,07! >48! `! 9:;-! *F79G( )G/#( #1?()G/D+C! ! 9:;! ,/5<20,6/! .4-6! ,/54B</2<?! '7WN!

=76-=761>4.0,6/! ,/!-6@<!?6/61-F!.4076BA7!06!.! 4<--<1!?<A1<<! 07./!'7WU!*F79G()G/#(

#1?( )G/2+C! ! K60.84>F! '7WU! =76-=761>4.0,6/!G.-! .55<20<?! 8>!9:;! ,/! .!@.//<1! 07.0!
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@,1161<?! 07<! ,/?B20,6/! 65! KM)UJ! 4,A./?-! ,/! 07.0! ,0! G.-! ;=1E?<=</?</0! ./?!

.00</B.0<?!8>!;,5!<L=1<--,6/!*26@=.1<!F79G()G/D!06!F79G()G)I+C!

H<! .4-6! 68-<13<?! 07.0! 07<! @.A/,0B?<! 65! '7WU! =76-=761>4.0,6/! 2611<4.0<?!

.216--! @B40,=4<! ?6/61-! G,07! "()! <L=1<--,6/! ,/! 2<44-! ,/5<20<?! G,07! >48! `! 9:;-! ./?!

@62W! ,/5<20<?! 26/0164! 2<44-F! 8B0! 07<! -46=<! 65! 07<! 1<A1<--,6/! 4,/<! G.-! -,A/,5,2./04>!

7,A7<1! ,/! 9:;E,/5<20<?! 2<44-! *F79G( )G/?F! 2! h! VCVU+C! ! :/! 26/01.-0F! G7</! "()! =160<,/!

<L=1<--,6/!.216--!@B40,=4<!?6/61-!G<1<! 26@=.1<?! 06!'7WN!=76-=761>4.0,6/! 07<1<!

G.-! /6! -,A/,5,2./0! 2611<4.0,6/! ./?! KRE#:>48`! ,/5<20<?! 2<44-! G<1<! ,/?,-0,/AB,-7.84<!

516@!@62W! ,/5<20<?! *F79G( )G/&+C! !H7,4<! 07,-! -BAA<-0-! 07.0! '7WU! ,-!@61<! ,@=610./0!

07./!'7WN!561!07,-!1<-=6/-<F!7,A7<1!8.2WA16B/?!<L=1<--,6/!65!'7WN!07./!'7WU!@.>!

4,@,0!6B1!.8,4,0>!06!?<0<20!27./A<-!,/!07<!,/5<20<?!-B8=6=B4.0,6/C!

%.-<?! 6/! 07<! 5.20! 07.0! "()! =160<,/! <L=1<--,6/! 2611<4.0<?! 8<-0! G,07! '7WU!

=76-=761>4.0,6/F!G<!=1<?,20<?!07.0!"()!G.-!.20,3.0,/A!./!"DQ!=.07G.>C!!'6/-,-0</0!

G,07! 07,-! =1<?,20,6/F! G<! 68-<13<?! ./! ,/21<.-<! ,/! "DQ! =76-=761>4.0,6/! ,/! 9:;E

,/5<20<?! 2<44-! ./?!G<! 56B/?! 07.0! "DQ!=76-=761>4.0,6/!G.-! </7./2<?! ,/!KRE#:>48`!

,/5<20<?!2<44-!*F79G()G/:+C! !:/!.??,0,6/F!G<!56B/?!07.0!07<!"DQ!,/7,8,061!MeZZX((!UY!

-,A/,5,2./04>!1<?B2<?!KM)UJ!4,A./?!B=1<AB4.0,6/!8>!G,4?!0>=<!./?!>48! ?!9:;-!G7</!

26@=.1<?! 06!-643</0!26/0164-! *F79G()G/9F!2!g!VCV(! 561!KRE#:!./?!2!g!VCVU! 561!>48! ?+C!!!

SB107<1@61<F!2<44-!01<.0<?!G,07!07<!"DQ!,/7,8,061!*MeZZX((+!/6!46/A<1!?,-=4.><?!.!

-,A/,5,2./0! ,/21<.-<! ,/!KM)UJ! 4,A./?-! ,/!KRE#:>48! `! ,/5<20<?!2<44-!26@=.1<?!06!G,4?!

0>=<! 3,1B-! ,/5<20<?! 2<44-F! 5B107<1! ,/?,2.0,/A! 07.0! "()E@<?,.0<?! KM)UJ! 4,A./?!

B=1<AB4.0,6/! ,-! "DQE?<=</?</0! *F79G( )G/9+C! ! 96G<3<1F! 060.4! KM)UJ! 4,A./?!
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<L=1<--,6/!1<@.,/<?!(E564?!7,A7<1!,/!9:;E,/5<20<?!2<44-!01<.0<?!G,07!MeZZX((!07./!

@62WE,/5<20<?!2<44-!*F79G()G/9+C!!D7<!=.10,.4!,/7,8,0,6/!8>!MeZZX((!,-!26/-,-0</0!G,07!

07<!5.20!07.0!;=1!2./!.4-6!B=1<AB4.0<!KM)UJ!4,A./?-!3,.!07<!"DI!=.07G.>UVC!!

D6!?<0<1@,/<!G7<07<1!07<!68-<13<?!,/21<.-<!,/!'7WU!=76-=761>4.0,6/!,/!>48!?!

9:;!,/5<20<?!2<44-!G.-!.4-6!"DQE?<=</?</0F!G<!@<.-B1<?!'7WU!=76-=761>4.0,6/!,/!

MeZZX((! 01<.0<?! =1,@.1>!D! 2<44-! ,/5<20<?!G,07! ./!9:;! 4.2W,/A!;,5! <L=1<--,6/C! ! "-!

=1<?,20<?F!G<!56B/?!07.0!MeZZX((!1<?B2<?!07<!=76-=761>4.0,6/!65!'7WU!561!>48!?!9:;!

,/5<20<?! =1,@.1>! D! 2<44-! *F79G( )G/"+C! ! D7<-<! ?.0.! -B==610! .! @6?<4! ,/! G7,27! "()!

B=1<AB4.0<-!KM)UJ!4,A./?-!0716BA7!./!"DQ!=.07G.>!./?!,/!G7,27!;,5!26B/0<1.20-!

07,-!B=1<AB4.0,6/!8>!1<?B2,/A!"()!<L=1<--,6/C!!!

()@:!.-5.434E-.!'%*!458-,3-=!F!,-66.!3/!9$!,-66!61.4.!

D6!.--<--!07<!1<4<3./2<!65!KM!2<44!4,A./?!<L=1<--,6/!6/!KM!2<44!1<26A/,0,6/!65!

9:;!,/5<20<?!2<44-!./?!06!?<0<1@,/<!G7<07<1!;,5!@,A70!=160<20!,/5<20<?!2<44-!516@!KM!

2<44!4>-,-!8>!?<A1.?,/A!"()F!G<!B-<?!.!=1<3,6B-4>!?<-21,8<?!546G!2>06@<01,2!W,44,/A!

.--.>NUC! ! :/! 07,-! .--.>! ->-0<@F! 0.1A<0! 2<44-! =1<E4.8<4<?! G,07! 2.186L>54B61<-2<,/!

-B22,/,@,?>4!<-0<1!*'ST&+!G<1<!,/2B8.0<?!G,07!@<?,.!61!B/4.8<4<?F!7,A74>!=B1,5,<?F!

.B0646A6B-! KM! 2<44-C! ! :@@<?,.0<4>! .50<1G.1?F! 07<! 2<44! @,L0B1<! G.-! -0.,/<?! G,07!

./0,86?,<-!?,1<20<?!.A.,/-0!07<!KM!2<44!@.1W<1-!'JN^!./?!'JZ^!.-!G<44!.-!07<!3,0.4!

?><! Y""J! 06! ?,-21,@,/.0<! 4,3<! ./?! ?<.?! 2<44-C! ! D7<! /B@8<1! 65! Y""J`'JN^`'JZ^`

'ST&a! 2<44-! G.-! 07</! -261<?! .-! .! 5B/20,6/! 65! .! ?<5,/<?! /B@8<1! 65! ,/<10! 26B/0,/A!

8<.?-! .??<?! bB-0! =1,61! 06! 546G! 2>06@<01,2! ./.4>-,-C! !H7</! 07,-! .--.>! ->-0<@!G.-!

0<-0<?! B-,/A! 07<! 7,A74>! -</-,0,3<! MZ^U! 2<44-F! G7,27! 4.2W! Q9'E:! ./?! <L=1<--! 7,A7!
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.@6B/0-!65!KM!2<44!.20,3.0,/A!4,A./?-F!07<!.??,0,6/!65!=1,@.1>!KM!2<44-!1<-B40<?!,/!.!

?1.@.0,2!1<?B20,6/!65!4,3,/A!'ST&a!0.1A<0!2<44-!*J#%#(18%(3"8K1+C!!

D6! .--<--!KM! 2<44! 4>-,-! 65!9:;E,/5<20<?!=1,@.1>!D! 4>@=762>0<-F!G<! ,/5<20<?!

2<44-!G,07!9:;!<L=1<--,/A!.!)S#!1<=610<1!,/-<10<?!G,07,/!07<!-5>!6=</!1<.?,/A!51.@<!

*$IS+! 06! ?,-0,/AB,-7! ,/5<20<?! 516@! B/,/5<20<?! 2<44-! *F79G( )GL#+C! ! $/! ?.>! 0G6! 65!

,/5<20,6/F! .B0646A6B-! KM! 2<44-! G<1<! 26E,/2B8.0<?! G,07! 07<! ,/5<20<?! 2<44-! 561! 56B1!

76B1-! ./?! 07</! ./.4>\<?! 06!?<0<20!KM! 2<44! 4>-,-C! !H<! 56B/?! 07.0! .!7,A7! 51.20,6/!65!

9:;E,/5<20<?!=1,@.1>!D! 4>@=762>0<-!-B13,3<?! 01<.0@</0!G,07!.B0646A6B-!KM!2<44-F!

G7<1<.-!MZ^U!2<44-!G<1<!26@=4<0<4>!W,44<?!*F79G()GLDF! 4<50!=./<4-!./?!_B./0,5,<?!,/!

F79G()GL2+C!!"0!07<!7,A7<-0!<55<2061!06!0.1A<0!2<44!1.0,6!0<-0<?F!]Yk!65!07<!9:;E,/5<20<?!

=1,@.1>!D! 4>@=762>0<-! -B13,3<?F! 26@=.1<?!G,07!<Nk!-B13,3.4! 65!MZ^U! 2<44-! *F79G(

)GL2+C!!!

D6! ?<0<1@,/<! G7<07<1! ,/<55,2,</0! W,44,/A! 1<-B40<?! 516@! ?<5,2,</0! KM! 2<44!

.20,3.0,6/F!G<!26/-01B20<?!./!9:;!A</6@<!07.0!63<1<L=1<--<?!07<!KM)UJ!.20,3.0,/A!

4,A./?F!eR%#N!*KRE):C6G2"H+!=4B-!61!@,/B-!.!5B44E4</A07!5-8!6=</!1<.?,/A!51.@<!*F79G(

)GL#+C! ! #1,@.1>!D! 2<44-! ,/5<20<?!G,07!KRE):C6G2"a! <L=1<--<?! 16BA74>!]VE564?!@61<!

eR%#N! 6/! 07<,1! -B15.2<! 26@=.1<?! 06! 26/0164! ,/5<20<?! 2<44-! *F79G( )GL?+C! !H<! 56B/?!

07.0! eR%#N! 63<1<L=1<--,6/! </7./2<?! KM! 2<44! 24<.1./2<! 65! 9:;E,/5<20<?! 2<44-!

.==16L,@.0<4>! 0</E564?F! -BAA<-0,/A! 07.0! KM)UJ! .20,3.0,/A! 4,A./?! <L=1<--,6/! G.-!

4,@,0,/A!561!KM!2<44!4>-,-!65!9:;E,/5<20<?!=1,@.1>!D!2<44-!*F79G()GLDF!1,A70!=./<4-!./?!

_B./0,5,<?!,/!F79G()GL2+C!
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H<!07</!.-W<?!G7<07<1!63<1<L=1<--,6/!65!.20,3.0,/A!4,A./?-!G6B4?!.55<20!KM!

2<44! 1<26A/,0,6/! 65! ,/5<20<?! 2<44-! 07.0! 7.?! /61@.4!Q9'E:! <L=1<--,6/C! ! D6! 0<-0! 07,-F!

=1,@.1>!D!2<44-!G<1<!,/5<20<?!G,07!5-8`!9:;-!=4B-!61!@,/B-!eR%#N!63<1<L=1<--,6/C!!

:/! 07<! .8-</2<! 65! 4,A./?! 63<1<L=1<--,6/! 07<-<! 2<44-! G<1<! -B8-0./0,.44>! @61<!

-</-,0,3<! 06! KM! 2<44! 4>-,-! 07./! @62W! ,/5<20<?! 2<44-F! ,/?,2.0,/A! 07.0! 9:;! ,/5<20,6/!

.20,3.0<?!KM!2<44! 4>-,-!<3</!G,076B0!Q9'E:!?6G/@6?B4.0,6/!*F79G()GL&F! 4<50!=./<4-!

./?!_B./0,5,<?! ,/!F79G()GL:+C! !D7<-<!?.0.!.1<!26/-,-0</0!G,07!6B1!68-<13.0,6/-! 07.0!

9:;! ,/5<20,6/! B=1<AB4.0<-! KM)UJ! .20,3.0,/A! 4,A./?-C! ! 96G<3<1F! 63<1<L=1<--,6/! 65!

KM!2<44!.20,3.0,/A! 4,A./?-! ,/! ,/5<20<?!2<44-! 5B107<1! ,/21<.-<?!W,44,/A!./?!1<-B40<?! ,/!

46--!65!@6-0!65!07<!1<@.,/,/A!2<44-!!*F79G()GL&F!1,A70!=./<4-!./?!F79G()GL:+C!!D7<-<!?.0.!

,/?,2.0<! 07.0! .0! 7,A7! .@6B/0-! 65! KM)UJ! 4,A./?-F! Q9'E:! ?6G/@6?B4.0,6/! ,-! /60!

<--</0,.4!561!<55,2,</0!KM!2<44!4>-,-C!

D6! ?<0<1@,/<! G7<07<1! 07<! ,/7,8,061>! <55<20! 65! ;,5! 6/! KM)UJ! 4,A./?!

B=1<AB4.0,6/!G.-!=7>-,646A,2.44>!1<4<3./0F!G<!.-W<?!G7<07<1!;,5!<L=1<--,6/!.55<20<?!

KM! 2<44! 4>-,-! 65! ,/5<20<?! 2<44-C! ! "/! ./.4>-,-! 65! ,/5<20<?! 2<44-! 516@! 5,3<! ,/?<=</?</0!

?6/61-! 1<3<.4<?! 07.0! 2<44-! 4.2W,/A!;,5!G<1<! -,A/,5,2./04>!@61<! -</-,0,3<! 06!KM! 2<44!

1<26A/,0,6/!07./!G,4?!0>=<!9:;!26/0164-!,/!.!56B1!76B1!2>0606L,2,0>!.--.>!*F79G()GM#F!

@<./! -B13,3.4! ^Vk! ./?! ^^k! 561! G,4?! 0>=<! 26@=.1<?! G,07! ([k! ./?! ]Zk! 561!

,/5<20<?!2<44-!4.2W,/A!;,5F!.0!<55<2061!06!0.1A<0!1.0,6-!ZON!./?!UONF!1<-=<20,3<4>+C!!!D7B-F!

;,5!<L=1<--,6/!1<-B40<?!,/!,/21<.-<?!-B13,3.4!65!9:;E,/5<20<?!D!2<44-C!

H<! 07</! .-W<?!G7<07<1! "()! <L=1<--,6/! ,/54B</2<?! KM! 2<44! 1<26A/,0,6/! 8>!

W/62W,/A! ?6G/! "()!G,07! -,IK"C! ! D6! .226@=4,-7! 07,-F! G<! 26/-01B20<?! .! 4</0,3,1.4!
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3<2061!<L=1<--,/A!./!-7IK"!?,1<20<?!.A.,/-0!"()!./?!)S#F!G7,27!.446G<?!B-!06!A.0<!

6/! 07<!W/62WE?6G/!2<44-! ./?!.--<--! -B13,3.4! ,/! 07<!=1<-</2<!65!KM!2<44-!B-,/A! 07<!

546G!2>06@<0,2!W,44,/A!.--.>C!!"-!.!26/0164F!G<!?<0<1@,/<?!07.0!07<!-7IK"!26/0.,/,/A!

3<2061!26B4?!-,A/,5,2./04>!1<?B2<!"()!<L=1<--,6/!,/!01./-5<20<?!UX(!2<44-!*F79G()GMD+C!!

H7</! =1,@.1>! D! 2<44-!G<1<! 26E01./-?B2<?!G,07! -7"()! 61! -7K'! <L=1<--,/A!

4</0,3,1B-<-! ./?! >48! ?!9:;F!G<! 56B/?! 07.0! "()! W/62W! ?6G/! -,A/,5,2./04>! ,@=163<?!

-B13,3.4!65! ,/5<20<?!2<44-!26E,/2B8.0<?!G,07!.B0646A6B-!KM!2<44-! *=gVCVUF!/g!(F!F79G(

)GM2(#1?()GM?+C! !D7<-<!?.0.! ,/?,2.0<! 07.0!"()! -</-,0,\<-! ,/5<20<?! 2<44-! 06!KM! 4>-,-!

./?!07.0!;,5E?<=</?</0!"()!?<A1.?.0,6/! 4,W<4>!<L=4.,/-!;,5i-!=160<20,3<!<55<20!*F79G(

)GM#+C!

*48!+5=!*20!0-=C,-!C04=45-!45,/02/0+34/5!!

%<2.B-<!"()!?<.@,/.0<-!2>06-,/<!06!B1.2,4F!,0!,-!=6--,84<!07.0!07<!=1<-</2<!65!

B1.2,4! ,/! JK"! ,-! -B55,2,</0! 06! 2.B-<! B=1<AB4.0,6/! 65! KM! .20,3.0,/A! 4,A./?-C!!

"40<1/.0,3<4>F! A.=-! ./?!81<.W-! 21<.0<?!8>! 07<! 2<44B4.1! 1<=.,1! 65! B1,?,/<! 26/0.,/,/A!

JK"! 26B4?! 8<! 1<-=6/-,84<C! ! D6! ?,-0,/AB,-7! 8<0G<</! 07<-<! 0G6! =6--,8,4,0,<-F! G<!

?,1<204>!@<.-B1<?!07<!<55<20!65!;=1!./?!;,5!6/!B1,?,/<!,/261=61.0,6/C!!D7<!.--.>!G<!

?<3<46=<?! 06! @<.-B1<! B1,?,/<! ,/261=61.0,6/! B0,4,\<-! 07<! .20,3,0>! 65! 1<26@8,/./0!

B1.2,4!JK"!A4>26->4.-<!*eJ)+F!G7,27!-=<2,5,2.44>!1<@63<-!B1.2,4-F!21<.0,/A!./!.8.-,2!

-,0<!07.0!/6!46/A<1!-<13<-!.-!.!0<@=4.0<!561!#'IC!!:/!07,-!.--.>F!B1,?,/<!,/261=61.0,6/!

,-! ?<0<20<?!8>! .! 1<4.0,3<! 1<?B20,6/! ,/! .@=4,5,2.0,6/!65! 07<! 0<@=4.0<! 56446G,/A!eJ)!

01<.0@</0C! ! ! "-! .! 26/0164F! G<! A</<1.0<?! B1,?,/<E26/0.,/,/A! ./?! /6/EB1,?,/<!
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26/0.,/,/A! #'I! =16?B20-! ./?! ?<@6/-01.0<?! 07.0! .@=4,5,2.0,6/! 65! 0<@=4.0<-!

26/0.,/,/A!B1,?,/<!G.-!-=<2,5,2.44>!,/7,8,0<?!8>!eJ)!01<.0@</0!*F79G()GN#+C!!

H7</! G<! <L.@,/<?! JK"! =1<=.1<?! 516@! ,/5<20<?! =1,@.1>! D! 2<44-F! eJ)!

01<.0@</0! ?,?! /60! .55<20! .@=4,5,2.0,6/! 65! G,4?! 0>=<! *KRE#:+! 9:;! =163,1.4! JK"F!

,/?,2.0,/A! 07.0! 07<1<! G.-! /6! ?<0<20.84<! B1,?,/<! ,/! 07,-! -.@=4<C! ! 96G<3<1F! .!

-,A/,5,2./0! <55<20! 65!eJ)!6/! 07<! .@=4,5,2.0,6/! 65!9:;!=163,1.4!JK"! 516@!>48! ?! >20! ?!

,/5<20<?!2<44-!*F79G()GNDF! 26@=.1<?!06!07<61<0,2.4!@<./!65!NCVF!2!I!VCV(+F! ,/?,2.0,/A!

07<!=1<-</2<!65!B1,?,/<!,/!07<!JK"!516@!07,-!-.@=4<C!!D7<1<!G.-!/6!-,A/,5,2./0!<55<20!

65!eJ)!6/!.@=4,5,2.0,6/!65!=163,1.4!JK"!516@!2<44-!,/5<20<?!G,07!<,07<1!65!07<!-,/A4<!

@B0./0-F!-BAA<-0,/A!07.0!;,5!./?!;=1!2./!,/?<=</?</04>!4,@,0!B1,?,/<!,/261=61.0,6/C!

H<! /60<?! .! -,@,4.1! =.00<1/! 65! -</-,0,3,0>! 06! eJ)! G7</! G<! .@=4,5,<?!

-<_B</2<-!516@!.!2<44B4.1!A</<!!*8<!/60<?!.!F79G()GNDF!26@=.1<?!06!07<61<0,2.4!@<./!

65! NCVF! 2! g! VCVU! ./?! 2! g! VCVVV^! 561! >48! ?! ./?! >48! ?>20! ?F! 1<-=<20,3<4>+! ./?! eJ)!

-</-,0,3,0>!=6-,0,3<4>!2611<4.0<?!G,07!,/5<20,6/!1.0<!561!JK"!,-64.0<?!516@!>48!?!>20!?!

9:;! ,/5<20<?! 2<44-! *F79G( )GN2+C! D7B-F! 07<-<! ?.0.! ,/?,2.0<! B1,?,/<! ,/261=61.0,6/! 2./!

.4-6!622B1!,/!2<44B4.1!A</6@,2!JK"!,-64.0<?!516@!,/5<20<?!2<44-C!

H<!.4-6!1<263<1<?!-,A/,5,2./04>!4<--!9:;!JK"!516@!2<44-!,/5<20<?!G,07!>48!?>20!

?!9:;!1<4.0,3<!06!G,4?!0>=<!9:;!.50<1!/61@.4,\,/A!561!,/5<20,6/!1.0<!./?!2<44B4.1!JK"!

26/0</0!*F79G()GN?+C!%>!26@=.1,-6/F!07<!1<4.0,3<!.@6B/0-!65!2<44B4.1!JK"!1<263<1<?!

516@!<.27! -.@=4<F! .-!@<.-B1<?!8>! .@=4,5,2.0,6/!65! 8C!%>! 26@=.1,-6/F! 07<! 1<4.0,3<!

.@6B/0-!65!2<44B4.1!JK"!1<263<1F79G()GN&+C!!D7<!1<4.0,3<4>!46G!1<263<1>!65!>48!?>20!?!
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9:;!JK"!G.-!/60!<L=4.,/<?!8>!?,55<1</2<-!,/!07<!.8,4,0>!65!07<!=64>@<1.-<!06!.@=4,5>!

B1,?,/<E26/0.,/,/A! JK"l! 26/0164! B1,?,/<E26/0.,/,/A! 0<@=4.0<-! G<1<! .@=4,5,<?! .-!

<55,2,</04>!.-!/6/EB1,?,/<!26/0.,/,/A! 0<@=4.0<-!*F79G()GN:+C!D7B-F!>48! ?>20! ?!=163,1B-!

.==<.1-! 06! 8<! 4<--! -0.84<! 56446G,/A! ,/5<20,6/! 65! =1,@.1>! D! 2<44-C! ! D7<! ->/<1A,-0,2!

<55<20! 65! @B0.0,/A! 8607! ;,5! ./?! ;=1! ,-! 26/-,-0</0! G,07! 6B1! 7>=607<-,-! 07.0! 8607!

=160<,/-!.20!6/!07<!-.@<!=.07G.>!06!-0.8,4,\<!=163,1B-C!

*20JK9:#!453-0+,34/5!+5=!9$:#;!64<+5=!C20-<C6+34/5!

%.-<?!6/!07<!5.20!07.0!B1,?,/<!G.-!6/4>!?<0<20.84<!,/!2<44-!,/5<20<?!G,07!>48!?

>20?! 9:;! ./?! 07<! 5.20! 07.0! 2<44-! ,/5<20<?! G,07! >48! ?>20?! 9:;! 7.3<! 46G! 4,A./?!

<L=1<--,6/F! G<! 26/24B?<?! 07.0! B1,?,/<! ,0-<45! G.-! /60! -B55,2,</0! 06! ,/?B2<! 4,A./?!

<L=1<--,6/C!!D7B-F!G<!7>=607<-,\<?!07.0!,0!G.-!07<!1<=.,1!65!B1,?,/<!26/0.,/,/A!JK"!

07.0! G.-! 1<-=6/-,84<! 561! ;=1! ./?! "()E?<=</?</0! KM! 2<44! .20,3.0,/A! 4,A./?!

B=1<AB4.0,6/C!!:/!07,-!@6?<4!07<!<55<20-!65!;=1!6/!KM)UJ!4,A./?!<L=1<--,6/!G6B4?!8<!

@<?,.0<?!8>!,/0<1.20,6/!G,07!B1.2,4!A4>26->4.-<F!eK)UC!!D6!0<-0!07,-F!G<!26/-01B20<?!

9:;-! 07.0! 26/0.,/<?! .! ;=1! G,07! .! @B0.0,6/! ,/! 07<! eK)U! 8,/?,/A! ?6@.,/! *;=1!

HZ]I+U[C!!D7<!;=1!=7</60>=<!,-!@.-W<?!,/!07<!=1<-</2<!65!;,5!61!K<5!*F79G()GC2(#1?(

)GC&+C!!D7<1<561<F!06!562B-!6/!.!=60</0,.4!e/AU!8,/?,/A!=7</60>=<F!G<!0<-0<?!07<!;=1!

@B0./0! ,/! .! 5-8m! 8.2WA16B/?C! "-! =1<?,20<?F! G<! 56B/?! 07.0! 07,-! @B0./0! G.-! 4<--!

.20,3<! .0! ,/?B2,/A! KM! .20,3.0,/A! 4,A./?! <L=1<--,6/! 26@=.1<?! G,07! G,4?! 0>=<! ;=1!

*F79G()GO#F!2!g!VCVVV]+F!,/?,2.0,/A!07.0!.0!4<.-0!.!26@=6/</0!65!;=1i-!<55<20!6/!4,A./?!

<L=1<--,6/!1<_B,1<?!eK)U!8,/?,/AC! !QB0.0,/A!07<!eK)U!8,/?,/A!-,0<!65!;=1!?,?!/60!

26@=4<0<4>! <4,@,/.0<! KM)UJ! 4,A./?! B=1<AB4.0,6/F! 07B-! G<! 2.//60! 1B4<! 6B0! 07<!
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=6--,8,4,0>!07.0!;=1!.4-6!B=1<AB4.0<-!4,A./?-!0716BA7!,/0<1.20,6/-!G,07!607<1!2<44B4.1!

5.2061-F!-B27!.-!TQe)NC!

D6! 26/5,1@! .! 164<! 561!eK)UF!G<! W/62W<?! ?6G/!eK)U! <L=1<--,6/! ./?! .--.><?! 561!

KM)UJ! 4,A./?-! ,/! 9:;E,/5<20<?! =1,@.1>! D! 4>@=762>0<-C! ! eK)U! <L=1<--,6/! G.-!

1<?B2<?! [Zk! ,/! '&QETT! D! 2<44-! G,07! eK)UE-=<2,5,2! -7IK"! 26@=.1<?! 06! 26/0164!

01<.0<?!2<44-!*F79G()GOD+C!'6/-,-0</0!G,07!6B1!@6?<4F!W/62W?6G/!65!eK)U!,/!=1,@.1>!

D!2<44-!.4-6!1<?B2<?!07<!B=1<AB4.0,6/!65!KM)UJ!4,A./?-!8>!G,4?!0>=<!9:;!26@=.1<?!

06! 26/0164! 01<.0<?! *F79G()GO2F!2!g!VCV(+C!$/2<! .A.,/F! 26@=4<0<! ,/7,8,0,6/!65!KM)UJ!

4,A./?!<L=1<--,6/!G.-!/60!68-<13<?!8>!W/62W,/A!?6G/!eK)U!<L=1<--,6/F!=60</0,.44>!

,@=4,2.0,/A!607<1!2<44B4.1! 5.2061-C! ! :/! -B@!76G<3<1F! 07<-<!?.0.!-B==610!.!@6?<4! ,/!

G7,27!;=1!,/?B2<-!KM)UJ!4,A./?!B=1<AB4.0,6/!,/!9:;!,/5<20<?!D!2<44-!8>!-0,@B4.0,/A!

eK)UE?<=</?</0!1<=.,1!65!B1,?,/<E26/0.,/,/A!JK"!*F79G()GP+C!

J732433781(

Q<@8<1-!65!07<!"#$%&'!./?!":J!5.@,4>!65!2>0,?,/<!?<.@,/.-<-!.1<!W<>!76-0!

5.2061-! 07.0! .,?! ,/! 07<! ?<5</-<! .A.,/-0! =.076A</-C! ! D7<1<! ,-! A16G,/A! <3,?</2<! 561!

63<14.==,/A!164<-!65!07<-<!?<.@,/.-<-!,/!.4<10,/A!W,44<1!D!2<44-!06!,/5<20,6/!./?!JK"!

?.@.A<C! !S61!<L.@=4<F!"()!7.-!8<</!-76G/! 06! -0,@B4.0<!'DR!1<26A/,0,6/! 0716BA7!

07<!A</<1.0,6/!65!?<5<20,3<! 01./-4.0,6/!=16?B20-UXC! ! :/!.??,0,6/F! 07<! nJK"!?.@.A<o!

1<-B40,/A! 516@! ":JE@<?,.0<?! -6@.0,2! 7>=<1@B0.0,6/! 4<.?-! 06! B=1<AB4.0,6/! 65! KM!

2<44! .20,3.0,/A! 4,A./?-! 07.0! 01./-,</04>!@.1W! 07<-<! 2<44-! .-!=60</0,.44>!?./A<16B-(VC!!
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H<!/6G!-76G!07.0F! 4,W<!":JF!"()!<L=1<--,6/!-</-,0,\<-!2<44-!06!KM!2<44!1<26A/,0,6/!

0716BA7! 07<! B=1<AB4.0,6/! 65! KM)UJ! 4,A./?! <L=1<--,6/! ,/! 9:;! ,/5<20<?! 2<44-C! ! "()!

W/62W?6G/! ,/21<.-<?! 07<! -B13,3.4! 65! 2<44-! ,/5<20<?! G,07! .! ;,5E?<5,2,</0! 9:;! ./?!

,/2B8.0<?! G,07! .B0646A6B-! KM! 2<44-C! ! :/! .??,0,6/F! G,4?! 0>=<! ;,5! ,/7,8,0<?! KM)UJ!

4,A./?!<L=1<--,6/!G7<1<.-!;,5!@B0./0-!?<5<20,3<!.0!8,/?,/A!./?!?<A1.?,/A!"()!?,?!

/60C! ! :0! ,-! ,/01,AB,/A! 06! -=<2B4.0<! 07.0! 07<-<! <55<20-! 6/! KM)UJ! 4,A./?-! @.>! .4-6!

26/01,8B0<! 06! "()E?<=</?</0! </7./2<@</0! 65! 'DR! 1<26A/,0,6/UXF! .-! KM)UJ! 2./!

-<13<!.-!.!26E-0,@B4.061>!@64<2B4<!,/!'DR-(NC!

D7<! <55<20! 65! ":J! 6/! 07<! JK"! ?.@.A<! 1<-=6/-<! ,-! 1<4.0<?! 06! ,0-! 2>0,?,/<!

?<.@,/.-<!.20,3,0>!07.0!1<-B40-!,/!B1,?,/<!,/261=61.0,6/!,/06!2<44B4.1!A</6@,2!JK"C!!

I<@63.4! 65! 07<! B1.2,4! 8>!eK)U! ./?!"#! </?6/B24<.-<-! A</<1.0<-! A.=-! ./?! 81<.W-!

07.0! 4<.?!06!.20,3.0,6/!65!07<!JK"!?.@.A<!1<-=6/-<(UC! ! :/!26/01.-0!06!":JF!"()!,-!.!

2>06=4.-@,2!=160<,/!07.0!0.1A<0-!--JK"!./?!,0!,-!4<--!24<.1!76G!,0-!<L=1<--,6/!26B4?!

4<.?!06!07<!,/261=61.0,6/!65!B1,?,/<!,/06!?6B84<!-01./?<?!2<44B4.1!JK"!./?!.20,3.0<!

07<!/B24<.1!JK"!?.@.A<!1<-=6/-<C! ! :/?<<?F!.! 1<2</0!=B84,2.0,6/!?,?!/60!?<0<20!./!

<55<20!65!"()!6/!@B0.0,6/!1.0<!65!01./-5<20<?!9&M!UX(!2<44-((C! ! !D7B-F!07<!.8,4,0>!65!

"()! 06! .22<--! 2<44B4.1!JK"! .==<.1-! 06! 8<! -=<2,5,2! 06!9:;E,/5<20<?! =1,@.1>!D! 2<44-!

4.2W,/A!;=1!./?!;,5C! !D7<! 5,/?,/A! 07.0!;,5!./?!;=1!-=<2,5,2.44>! ,/7,8,0!B1.2,4.0,6/!65!

2<44B4.1!JK"!-BAA<-0-!07,-!,-!./!,@=610./0!2<44B4.1!1<-=6/-<!07.0!9:;!7.-!<3643<?!06!

<3.?<C!!!!

"4076BA7!"()!0.1A<0-!-,/A4<!-01./?<?!JK"F!./?!@6-0!2<44B4.1!JK"!,-!?6B84<!

-01./?<?F!-7610!-01<027<-!65!?-JK"!7.3<!07<!=16=</-,0>!06!0<@=61.1,4>!?,--62,.0<!61!
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n81<.07<o! (]F! ./?! 07<-<! @.>! 8<! 0.1A<0<?! 8>! "()! ,/! ,/5<20<?! 2<44-C! :/! .??,0,6/F! ,0!

1<@.,/-! =6--,84<! 07.0! 607<1! 2>0,?,/<! ?<.@,/.-<-F! -6@<! 65! G7,27! .1<! /B24<.1! ./?!

.84<!06!0.1A<0!?6B84<!-01./?<?!JK"((F!26/01,8B0<!06!B1.2,4.0,6/!65!2<44B4.1!JK"!,/!07<!

-<00,/A! 65! 9:;! ,/5<20,6/C! ! :@=610./04>F! ,/! 07<! .8-</2<! 65! ;=1! ./?! ;,5! G<! /60! 6/4>!

68-<13<?! B1.2,4.0,6/! 8B0! .4-6! ,/-0.8,4,0>! 65! 9:;! JK"C! ! D7B-F! 07<! ,/E26@,/A! 9:;EN!

A</6@<! ,-! 4,W<4>! 07<! =1,@.1>! 0.1A<0! 65! 07,-! 1<-=6/-<F! G7,27! 1<-B40-! ,/! B1.2,4.0,6/!

56446G<?!8>!?<A1.?.0,6/!65!!07<!9:;EN!JK"!,/!07<!.8-</2<!65!;=1!./?!;,5C!

H<!.4-6!-76G!7<1<!07.0!@.L,@.4!B=1<AB4.0,6/!65!KM)UJ!4,A./?-!./?!07<!JK"!

?.@.A<! 1<-=6/-<! 1<_B,1<-! ;=1! ,/! .??,0,6/! 06! "()C! ! $/<! @6?<4! 07.0! <L=4.,/-! 07<!

26@8,/<?!<55<20-!65!;=1!./?!"()!,-!07.0!;=1!<L=1<--,6/!,-!1<_B,1<?!06!=16@60<!07<!

1<=.,1!65!"()EA</<1.0<?!@B0.0,6/-!0716BA7!,0-!,/0<1.20,6/!G,07!eK)U!U[C!!D7,-!@6?<4!

,-!26/-,-0</0!G,07!=1,61!-0B?,<-!?<@6/-01.0,/A!07.0!;=1!1<?B2<-!07<!1<_B,1<@</0!561!

7,A7!;,5!<L=1<--,6/!,/!07<!=1<-</2<!65!"()UNC!!Q61<63<1F!KM)UJ!4,A./?!B=1<AB4.0,6/!

G.-!1<?B2<?!G7</!07<!eK)U!8,/?,/A!-,0<!65!;=1!G.-!@B0.0<?!61!eK)U!<L=1<--,6/!

G.-! W/62W<?! ?6G/C! ! '6@=4<0<! 1<3<1-.4! 65! KM)UJ! 4,A./?! <L=1<--,6/! G.-! /60!

68-<13<?! G7</! eK)U! <L=1<--,6/! G.-! 1<?B2<?F! <,07<1! 8<2.B-<! 65! ,/26@=4<0<!

W/62W?6G/!61!8<2.B-<!607<1!5.2061-!2./!-B8-0,0B0<!561!eK)U!.20,3,0>C!!

I<=.,1! 65! ,/0<A1.0<?! B1,?,/<-! 1<?B2<-! 07<! <1161! 1.0<! ./?! ,@=163<-! 07<!

,/5<20,3,0>! 65! =16A</>! 3,1B-C! ! 96G<3<1F! 07<! 1<=.,1! =162<--F!G7,27! A</<1.0<-! /,2W-F!

A.=-! ./?!81<.W-F! 7.-! 07<! -,?<! <55<20! 65! .20,3.0,/A! ./!"DQ!1<-=6/-<! 07.0! 1<-B40-! ,/!

KM)UJ! 4,A./?! B=1<AB4.0,6/C! ! D7<! 4,/W! 8<0G<</! KM)UJ! 4,A./?! B=1<AB4.0,6/! ./?!

?<.@,/.0,6/! 1<3<.4-! 816.?<1! ,@=4,2.0,6/-! 65! 07<! ,/01,/-,2! ./0,3,1.4! 1<-=6/-<!
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@<?,.0<?! 8>! "#$%&'! =160<,/-! 07./! 7.?! =1<3,6B-4>! 8<</! .==1<2,.0<?C! ! :/?<<?F! ,0!

.==<.1-! 07.0! 07<! "()! 1<-=6/-<! 06! ,/5<20,6/! ,/24B?<-! 07<! ,/,0,.0,6/! 65! .! 2<44B4.1!

-B,2,?<!@,--,6/!@<./0!06!26/0.,/!3,1.4!=16?B20,6/!./?!-=1<.?C!

D7<! ,@=610./2<! 65! B1,?,/<! ,/261=61.0,6/! .-! ./! ,//.0<! ,@@B/<! 1<-=6/-<! ,-!

@.?<!24<.1!8>!07<!5.20!07.0!.!G,?<!1./A<!65!3,1B-<-!</26?<!@<27./,-@-!06!.36,?!,0(ZC!!

:/! .??,0,6/F! 9:;EN! 1<21B,0-! eK)U! 06! 3,1,6/-F! G7,27! 7.-! 8<</! 1<=610<?! 06! </7./2<!

3,1.4! ,/5<20,3,0>! 8>! 4,@,0,/A! ?eD#!@,-,/261=61.0,6/! ?B1,/A! 1<3<1-<! 01./-21,=0,6/(^!

./?! 06! <L2,-<! B1,?,/<-! 1<-B40,/A! 516@!"()E<?,0,/A(YC! ! D7B-F! 07<1<!@.>! 8<!@B40,=4<!

16B0<-!0716BA7!G7,27!9:;!4,@,0-!B1,?,/<!,/261=61.0,6/C!!!

H7</! =1,61! -0B?,<-! 7.3<! @<.-B1<?! 07<! <55<20! 65! "()! 6/! 3,1.4! =.10,24<!

,/.20,3.0,6/F! ,0! G.-! 24<.1! 07.0! "()!@.?<! ,/! 07<! =16?B2<1! 2<44-! ./?! =.2W.A<?! ,/06!

/<G4>!561@<?!3,1,6/-!G.-!1<_B,1<?!561!3,1.4!,/.20,3.0,6/!./?!07.0!"()!,/!07<!0.1A<0!

2<44-!G.-!?,-=</-.84<YC! !96G<3<1F!G<!=163,?<!<3,?</2<!7<1<!07.0!"()!<L=1<--<?!,/!

07<!0.1A<0!2<44!.4-6!=4.>-!.!164<!,/!07<!,//.0<!,@@B/<!1<-=6/-<C!!H7,4<!"()!=1<-</0!

,/!07<!0.1A<0!2<44!@.>!8<!,/-B55,2,</0!06!,/7,8,0!07<!,/3.?,/A!3,1B-!516@!=16?B20,3<4>!

,/5<20,/A!07<!2<44F!6B1!?.0.!,/?,2.0<!07.0!"()!<L=1<--,6/!,/!0.1A<0!2<44-!,-!1<_B,1<?!561!

-</-,0,\.0,6/!65!9:;E,/5<20<?!2<44-!06!KM!2<44!4>-,-C!

H<!.4-6!1<=610!7<1<!07.0!01<.0@</0!65!=1,@.1>!D!2<44-!G,07!;,5E?<5,2,</0!9:;E

26/0.,/,/A! 2<44! -B=<1/.0./0-! 1<-B40<?! ,/! ./! ,/21<.-<! ,/! "()! <L=1<--,6/! ,/! 9:;!

,/5<20<?!2<44-!,/!-6@<!?6/61-C!!D7,-!1<-=6/-<!7.-!/60!=1<3,6B-4>!8<</!1<=610<?!./?!

07<!@<27./,-@!,-!B/W/6G/C!!:/54B</\.!3,1B-!--IK"!.4-6!,/21<.-<-!"()!<L=1<--,6/([C!!
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"4076BA7! 07<! @<27./,-@! 561! 07,-! ,/21<.-<! ,-! B/24<.1F! 9:;EN! -,/A4<! -01./?<?! IK"!

8,/?-!D644E4,W<!1<2<=061-!Y!./?![(XC!!#.076A</!1<26A/,0,6/!1<2<=061!4,A.0,6/!,/?B2<-!

0>=<! :! ,/0<15<16/! =16?B20,6/F! G7,27! -0,@B4.0<-! "()! <L=1<--,6/UC! ! $B1! 1<-B40-!

7,A74,A70! 07<!=6--,8,4,0>! 07.0!?<0<20,6/!65!9:;!8>! 07<! ,//.0<! ,@@B/<! ->-0<@!26B4?!

4<.?!06!07<!=16?B20,6/!65!"()!,/!,/5<20<?!2<44-C!!!

:/!-B@F!07<!?.0.!=1<-</0<?!7<1<!?<@6/-01.0<!07.0!"()!<L=1<--,6/!</7./2<-!

1<26A/,0,6/! 65! 9:;E,/5<20<?! 2<44-! 8>! KM! 2<44-! 0716BA7! B=1<AB4.0,6/! 65! KM)UJ!

.20,3.0,/A! 4,A./?-C! !D7B-F! 07<1.=<B0,2!-01.0<A,<-!.,@<?!.0!.BA@</0,/A!07<!./0,E3,1.4!

.20,3,0>! 65! "()! @.>! 7.3<! 07<! .??<?! 8</<5,0! 65! =16@60,/A! ,@@B/<! 24<.1./2<! 65!

3,1.44>!,/5<20<?!2<44-!8>!KM!2<44-C!!

(

(

(

(

(

(

(
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*2618K5&?9&@&1%3(

D7,-!G61W!G.-!5B/?<?!8>!eCTC!K.0,6/.4!:/-0,0B0<-!65!9<.407!)1./0!I$N!

":VZNNXUC!!R"Q!G.-!-B==610<?!8>!eCTC!K.0,6/.4!T2,</2<!S6B/?.0,6/!)1.?B.0<!

T0B?</0!I<-<.127!S<446G-7,=!B/?<1!)1./0!J)&!VYN[NU[C!!QQ!G.-!-B==610<?!8>!eCTC!

K.0,6/.4!:/-0,0B0<-!65!9<.407!A1./0-!D(U)QVVY[^(!./?!!D(U":VVY]N(C!"$K!G.-!

-B==610<?!8>!eCTC!K.0,6/.4!:/-0,0B0<-!65!9<.407!A1./0!eRNIIVU]X[^!516@!

07<!K.0,6/.4!'</0<1!561!I<-<.127!I<-6B12<-C!T<13,2<-!G<1<!=163,?<?!8>!07<!

e/,3<1-,0>!65!Q,27,A./!S46G!'>06@<01>!261<F!T<_B</2,/A!'61<!*-B==610<?!8>!

K.0,6/.4!:/-0,0B0<-!65!9<.407!A1./0!#(V'"$]^ZXU+F!!9>81,?6@.!'61<!*-B==610<?!8>!

K.0,6/.4!:/-0,0B0<-!65!9<.407!A1./0!#(V"IV][(NV+!./?!!'</0<1!561!T0.0,-0,2.4!

'6/-B40.0,6/C!D7<!26/0</0!,-!-64<4>!07<!1<-=6/-,8,4,0>!65!07<!.B0761-!./?!?6<-!/60!

/<2<--.1,4>!1<=1<-</0!07<!655,2,.4!3,<G-!65!K'II!61!07<!K.0,6/.4!:/-0,0B0<-!65!9<.407C!

D7<!56446G,/A!1<.A</0-!G<1<!680.,/<?!0716BA7!07<!":JT!I<-<.127!./?!I<5<1</2<!

I<.A</0!#16A1.@F!J,3,-,6/!65!":JTF!K.0,6/.4!:/-0,0B0<!65!"44<1A>!./?!:/5<20,6B-!

J,-<.-<-F!eT!K.0,6/.4!:/-0,0B0<-!65!9<.407O!9B@./!1:R`U!516@!J1C!Q.B1,2<!).0<4>F!

9655@.//!*R.!I627<!:/2+F!=KR]`(`?<40.&`&)S#!*'.0p!NNNVV+!516@!J1-C!9.,4,!q7./AF!

f./!q76BF!./?!I68<10!T,4,2,./6!*P67/-!96=W,/-!e/,3<1-,0>+F!"#$%&'()!./0,-<1B@!

*"=6'NY+!516@!J1C!M4.B-!T01<8<4!*K:":JF!K:9+F!9:;EN!;,5!@6/6246/.4!./0,86?>!

*p(NX+!516@!J1C!Q,27.<4!9C!Q.4,@!*M,/Ai-!'644<A<!R6/?6/+F!./?!9:;ENTSU!=U]!

./0,-<1B@C!!

!

!
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*4%"8'(!81%'7D4%781!

PCQCKC! ./?! MCRC'C! ?<-,A/<?! 07<! <L=<1,@</0-! ./?! =1<=.1<?! 07<! @./B-21,=0C!!

PCQCKCF!QCQCF!RC"CQCF!"C$CKC!HCTC!./?!&C'CSC!=<1561@<?!<L=<1,@</0-C!!!"44!.B0761-!1<.?!

./?!<?,0<?!07<!@./B-21,=0C!
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(

F794'&()GCQ(RS0)J(579#1?(&T$'&33781(71(;<=(71:&2%&?(2&553((*#+!9:;!A</6@<!65!
KRE#:F!G7,27!7.-!8<</!=1<3,6B-4>!?<-21,8<?NUF!]VC!!R62.0,6/-!65!@B0.0,6/-!,/!
,/?,3,?B.4!$IS-!.1<!,/?,2.0<?C!!UD>:V!S46G!2>06@<01,2!./.4>-,-!65!KM)UJ!4,A./?!
<L=1<--,6/!8>!'J(a!D!2<44-C!!'<44-!,/5<20<?!G,07!KR`#:!*-64,?!84.2W!4,/<+F!KR`#:!
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.22<--61>!=160<,/!@B0./0-!*?.-7<?!84.2W!4,/<+!./?!@62WE01<.0<?!26/0164!*-7.?<?!
A1.>!7,-06A1.@+!.1<!-76G/!,/!=.10!UDV!G7<1<.-!2<44-!,/5<20<?!G,07!KR`#:>20?!*-64,?!
84.2W!4,/<+F!07<!,/?,2.0<?!KR`#:!.22<--61>!=160<,/!@B0./0!*?.-7<?!84.2W!4,/<+!./?!
@62WE01<.0<?!26/0164-!*-7.?<?!A1.>!7,-06A1.@+!.1<!=1<-</0<?!,/!=.10!U?VC!!U2(#1?(&V!
TB@@.1>!=460-!65!KM)UJ!4,A./?!<L=1<--,6/!6/!,/5<20<?!3<1-B-!@62WE,/5<20<?!D!
2<44-C!!D7<!564?!?,55<1</2<!,/!KM)UJ!4,A./?!<L=1<--,6/!1<4.0,3<!06!@62WE01<.0<?!
26/0164-!,-!-76G/!561!,/?<=</?</0!?6/61-F!<.27!1<=1<-</0<?!8>!.!?,55<1</0!
27.1.20<1C!!%4.2W!8.1-!1<=1<-</0!07<!@<./!564?!27./A<!,/!4,A./?!<L=1<--,6/!561!<.27!
3,1B-C!T0.0,-0,2.4!./.4>-<-!G<1<!2.42B4.0<?!8>!=.,1<?!3!0<-0C!!r!2hVCVZF!rr!2hVCVNC!!U:V!
TB@@.1>!=460-!65!KM)UJ!4,A./?!<L=1<--,6/!6/!KRE#:!61!KRE#:>48`!,/5<20<?!=1,@.1>!D!
2<44-!G,07!61!G,076B0!;,5!1<-2B<C!!R<50!=./<4F!=1,@.1>!D!2<44-!26E01./-?B2<?!G,07!KRE
#:!61!KRE#:>48!`!./?!>48E<L=1<--,/A!61!26/0164!4</0,3,1B-<-C!!I,A70!=./<4F!3,1B-<-!B-<?!
06!,/5<20!=1,@.1>!D!2<44-!G<1<!=1<=.1<?!516@!>48E<L=1<--,/A!61!26/0164!UX(D!2<44-C!!
DG6!,/?<=</?</0!?6/61-!.--.><?!,/!01,=4,2.0<!.1<!-76G/C!r!2hVCVZF!rr!2hVCVNC(U9V!
:@@B/68460!./.4>-,-!65!G764<!2<44!4>-.0<-!516@!=1,@.1>!D!2<44!0.1A<0-!*4<50!=./<4+!
./?!UX(D!=16?B2<1!2<44-!*1,A70!=./<4+C!!J.0.!.1<!1<=1<-</0.0,3<!65!0G6!,/?<=</?</0!
?6/61-C!U!

!

!

!

!

!

!

!

!

!

!

                                                
2 The data in this figure was produced by Jason Norman and Michael Mashiba. 
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!

F794'&()G)Q(W$'&945#%781(8:(*/0(28''&5#%&3(K7%"(RS0)J(579#1?(4$'&945#%781G((

U#V!:@@B/68460!./.4>-,-!65!D!2<44-!01<.0<?!G,07!@<?,.!.46/<!*E+!61!26/?,0,6/<?!
-B=<1/.0./0!*TB=+!*EN^71!61!U71+!.2261?,/A!06!07<!<L=<1,@</0.4!0,@<4,/<!,/!=.10!UDVC!!
U2V!S46G!2>06@<01,2!./.4>-,-!65!'J(a!D!2<44-!01<.0<?!G,07!26/?,0,6/<?!-B=<1/.0./0!
*TB=+!61!26/0164!@<?,.!*'6/0164!@<?+!./?!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-C!!D7<!
@<./!54B61<-2</2<!,/0</-,0>!,-!,/?,2.0<?!561!07<!060.4!).A`!./?!).Aa!=6=B4.0,6/-C!!U?V!
#460!65!1<4.0,3<!"()!<L=1<--,6/!516@!=.10!U#V!3<1-B-!KM)UJ!4,A./?!/61@.4,\<?!06!
26/0164!@<?,.!01<.0<?!2<44-C!!D7<!4,/<.1!8<-0E5,0!4,/<!,-!,/?,2.0<?C!&UgVC[(!!U&(#1?(:V!
:@@B/68460!./.4>-,-!65!D!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-F!26/0164!@<?,.!
*@62W+!61!UX(D!2<44!-B=<1/.0./0C!!J.0.!.1<!1<=1<-</0.0,3<!65!071<<!,/?<=</?</0!
?6/61-C!!U9(#1?("V!#460!65!1<4.0,3<!"()!<L=1<--,6/!?<0<1@,/<?!8>!U9V!:@@B/68460!61!
U"V!546G!2>06@<01,2!./.4>-,-!65!=<1@<.8,4,\<?!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-C!!
J.0.!680.,/<?!516@!<.27!?6/61!,-!,/?,2.0<?!8>!B/,_B<!->@864-C!r2hVCVZ!!J6/61-!,/!
=.10!U9V!./?!U"V!.1<!,/?<=</?</0C!!D7<!@<./!564?!27./A<!,-!,/?,2.0<?!8>!07<!84.2W!
8.1-C!!U7V!#460!65!"()!<L=1<--,6/!3<1-B-!KM)UJ!4,A./?!<L=1<--,6/!65!@62WE,/5<20<?!
*G7,0<!->@864-+!61!KRE#:>48`!,/5<20<?!*A1.>!->@864-+!2<44-!G,07!<.27!,/?<=</?</0!
?6/61!,/?,2.0<?!8>!.!?,55<1</0!->@864C!&U!561!!@62WE,/5<20<?!gVC^^F!KRE#:>48`!
&UgVC[]C!UIV!TB@@.1>!65!KM)UJ!4,A./?!<L=1<--,6/!8>!2<44-!,/5<20<?!G,07!G,4?!0>=<!
61!@B0./0!KRE#:C!!%4.2W!8.1-!,/?,2.0<!@<./!27./A<!,/!4,A./?!<L=1<--,6/C!&.27!
->@864!1<=1<-</0-!.!B/,_B<!?6/61!,/?<=</?</0!65!076-<!-76G/!,/!F79G(CC!!rr2hVCVUC!(!

(

                                                
3 The data in this figure was produced by Jason Norman. 
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(

F794'&()G/Q(*2%7X#%781(8:(%"&(JR*(?#@#9&('&3$813&(71(;<=(71:&2%&?($'7@#'A(B(

2&553G!U#V!I<=1<-</0.0,3<!,@@B/68460!./.4>-,-!65!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!
,/?,2.0<?!3,1B-C!!UD(#1?(2V!TB@@.1>!=460-!65!,@@B/68460!./.4>-<-C!UDV!'7WU!
=76-=761>4.0,6/!.0!D71^[l!U2V!'7WN!=76-=761>4.0,6/!.0!T<1(]ZC!!&.27!,/?<=</?</0!
?6/61!,-!1<=1<-</0<?!8>!.!B/,_B<!->@864C!D7<!84.2W!8.1!,/,?2.0<-!564?!27./A<!
1<4.0,3<!06!@62WC!!U?(#1?(&V!I<4.0,3<!"()!<L=1<--,6/!3<1-B-!U?V!'7WU!
=76-=761>4.0,6/!.0!D71^[!61!U&V!'7WN!=76-=761>4.0,6/!.0!T<1(]ZC!!&.27!,/?<=</?</0!
?6/61!,-!1<=1<-</0<?!8>!.!B/,_B<!->@864C!!$=</!->@864-l!@62W!,/5<20<?!=4B-!
26/?,0,6/<?!-B=<1/.0./0C!!)1.>!->@864-l!,/5<20<?!!=4B-!61!@,/B-!26/?,0,6/<?!
-B=<1/.0./0C!S61!U?VF!@62W!&UgVCYZF!KRE!#:>48!`!!&UgVCXUF!2hVCVUC!!S61!*&+F!&UgVCVUC!!
U:V!H<-0<1/!8460!./.4>-,-!65!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-!
@<.-B1,/A!"DQ!=76-=761>4.0,6/!.0!T<1NX[NC!U9V!TB@@.1>!=460!65!KM)UJ!4,A./?!
<L=1<--,6/!6/!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-<-!./?!01<.0<?!G,07!
07<!"DQ!,/7,8,061!MeZZX((!*NV@TF!'.48,627<@+!61!-643</0!26/0164C!!J.0.!516@!5,3<!
,/?<=</?</0!?6/61-!,-!-76G/C!!!D7<!84.2W!8.1-!,/?,2.0<!07<!@<./!KM)UJ!4,A./?!
B=1<AB4.0,6/C!!T0.0,-0,2.4!./.4>-<-!G<1<!=<1561@<?!8>!=.,1<?!3!0<-0C!r!2hVCVZ!U"V!
H<-0<1/!8460!./.4>-,-!65!=1,@.1>!D!2<44-!,/5<20<?!G,07!KRE#:>48!`!./?!01<.0<?!G,07!
MeZZX((!*NV@.+F!-643</0!26/0164!61!&06=6-,?<!*NV@FF!T,A@.+C!!!%./?!,/0</-,0,<-!



 79 

G<1<!_B./0,5,<?!B-,/A!"?68<!#7606-76=!-650G.1<F!.?bB-0<?!561!8.2WA16B/?!./?!
/61@.4,\<?!06!.C!!!B4,/!4<3<4-!,/!07<!-.@<!4./<C!!#E'7WU!<L=1<--,6/!1<4.0,3<!06!@62W!
,/5<20<?F!-643</0!26/0164!,-!-76G/C!!J.0.!.1<!1<=1<-</0.0,3<!65!071<<!,/?<=</?</0!
?6/61-C](

                                                
4 The data in this figure was produced by Jason Norman and Michael Mashiba. 
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(

F794'&()GLQ(;<=H71:&2%&?(B(2&553(#'&('&373%#1%(%8(RS(2&55('&28917%781(415&33(#1(

RS0)J(579#1?(73(8X&'&T$'&33&?G((U#V!9:;!A</6@<-C!!KR]`(`J&`&)S#!7.-!8<</!
?<-21,8<?]NC!!"116G!,/?,2.0<-!@B0.0,6/!,/!5-8!J!26/-01B20C!!UDV!S46G!2>06@<01,2!KM!
2<44!.--.>!65!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-!./?!26`,/2B8.0<?!G,07!
:R`U!-0,@B4.0<?!.B0646A6B-!KM!2<44-!.0!.!UON!<55<2061!06!0.1A<0!1.0,6!,/!.!]!76B1!
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2>0606L,2,0>!.--.>C!!#460-!-76G!Q9'`:!./?!)S#!<L=1<--,6/!65!Y`""J`!'JZ^`!'JN^`F!
4,3<!0.1A<0!2<44-C!:/5<20<?!2<44-!*:/5+!.1<!,/?,2.0<?C!D7<!060.4!/B@8<1!65!)S#a!2<44-!
/61@.4,\<?!06!26B/0,/A!8<.?-!,-!,/?,2.0<?C!!U2V!sB./0,5,2.0,6/!65!KM!2<44!.--.>!516@!
=.10!UDVC!!D7<!?.0.!.1<!1<=1<-</0.0,3<!65!071<<!,/?<=</?</0!?6/61-C!D7<!<55<2061!06!
0.1A<0!2<44!1.0,6!*&55j0.1A<0+!,-!,/?,2.0<?C!U?V!S46G!2>06@<01,2!./.4>-,-!65!eR%#N!
<L=1<--,6/!,/!#9"E.20,3.0<?!=1,@.1>!D!2<44-!01./-?B2<?!G,07!KR`):C6G2"HF!aj`!5-8!
*?600<?!84.2W!4,/<+!61!KR`)!aj`!5-8!3,1B-<-!*-64,?!84.2W!4,/<+C!!eR%#N!<L=1<--,6/!65!
07<!01./-?B2<?F!)S#!=6-,0,3<!2<44-!,-!-76G/C!!D7<!-64,?!A1.>!7,-06A1.@!,-!07<!,-60>=<!
26/0164C!!D7<!564?!27./A<!,/!eR%#N!<L=1<--,6/!1<4.0,3<!06!26/0164!3,1B-!,-!,/?,2.0<?C!!
U&V!S46G!2>06@<01,2!KM!2<44!.--.>!65!#9"!.20,3.0<?!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!
,/?,2.0<?!3,1B-<-!./?!26E,/2B8.0<?!G,07!.B0646A6B-!KM!2<44-C!!Y`""J`'JZ^`'JN^`

)S#a!2<44-!.1<!-76G/!./?!07<!/B@8<1!*/61@.4,\<?!06!26B/0,/A!8<.?-+!,-!,/?,2.0<?C!!
U:V!sB./0,5,2.0,6/!65!KM!2<44!.--.>!516@!=.10!<C!D7<!?.0.!.1<!1<=1<-</0.0,3<!65!0G6!
,/?<=</?</0!?6/61-CZ!

                                                
5 The data in this figure was produced by Jason Norman. 
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(

F794'&()GMQ(B"&(&::&2%(8:(=7:(81(RS(2&55(5A373G(!U#V!TB@@.1>!65!546G!2>06@<01,2!KM!
2<44!W,44,/A!.--.>-!516@!5,3<!,/?<=</?</0!?6/61-C!D7<!=<12</0.A<!65!,/5<20<?!2<44-!
-B13,3,/A!.B0646A6B-!KM!2<44!01<.0@</0!,-!-76G/C!!Q<./!D!2<44!-B13,3.4!.@6/A!07<!
,/?<=</?</0!?6/61-!,-!,/?,2.0<?C!!r!2hVCVZF!rr2hVCVNC!!UDV!:@@B/68460!./.4>-,-!65!
UX(D!G764<!2<44!4>-.0<-!01./-5<20<?!G,07!07<!,/?,2.0<?!-7IK"-!61!B/01./-5<20<?!*E+C!!
%./?!,/0</-,0,<-!G<1<!_B./0,5,<?!B-,/A!"?68<!#7606-76=!-650G.1<!./?!/61@.4,\<?!
06!0B8B4,/!<L=1<--,6/C!"()!<L=1<--,6/!1<4.0,3<!06!07<!B/01./-5<20<?!26/0164!,-!-76G/C!!
J.0.!.1<!1<=1<-</0.0,3<!65!071<<!<L=<1,@</0-C!!U2V!S46G!2>06@<01,2!KM!2<44!.--.>!65!
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#9"!.20,3.0<?!=1,@.1>!D!2<44-!,/5<20<?!G,07!07<!,/?,2.0<?!3,1B-!=4B-!.!)S#E
<L=1<--,/A!4</0,3,1B-!</26?,/A!"()`0.1A<0,/A!61!/<A.0,3<!26/0164!-7IK"-!./?!26`
,/2B8.0<?!G,07!:R`U!-0,@B4.0<?!.B0646A6B-!KM!2<44-!.0!.!NON!<55<2061!06!0.1A<0!1.0,6!,/!
.!]!76B1!2>0606L,2,0>!.--.>C!!#460-!-76G!Q9'`:!./?!#R"#!<L=1<--,6/!65!)S#aF!Y`
""J`!'JZ^`!'JN^`F!4,3<!0.1A<0!2<44-C!!D7<!=<12</0.A<!65!,/5<20<?!2<44-!G,07!46G!Q9'E:!
<L=1<--,6/!1<@.,/,/A!.50<1!KM!2<44!,/2B8.0,6/!,-!,/?,2.0<?C!!D7<!=<12</0!2<44!-B13,3.4!
G,07!KM!2<44-!26@=.1<?!06!G,076B0!,-!-76G/!,/!=.1</07<-<-C!!U?V!TB@@.1>!65!KM!2<44!
W,44,/A!.--.>!561!071<<!,/?<=</?</0!?6/61-F!,/?,2.0<?!8>!?,55<1</0!->@864-C!!D7<!
@<./!2<44!-B13,3.4!.0!07<!,/?,2.0<?!<55<2061!06!0.1A<0!2<44!1.0,6!*NON+!,-!,/?,2.0<?C!!:/!
6/<!65!071<<!<L=<1,@</0-!26/?,0,6/<?!-B=<1/.0./0!G.-!1<_B,1<?!06!68-<13<!./!<55<20!
65!"()!W/62W?6G/C!!T0.0,-0,2.4!./.4>-,-!G.-!2.42B4.0<?!8>!=.,1<?!3!0<-0C!!r!2hVCVZC^!

!

!

!

!

!

!

!

                                                
6 The data in this figure was produced by Jason Norman. 
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(

F794'&()GNQ(=7:(#1?(=$'(57@7%(4'7?71&(7128'$8'#%781(71($'7@#'A(B(2&553G((U#V!
"A.16-<!A<4!65!#'I!=16?B20-!B-,/A!KRE#:!JK"!26/0.,/,/A!?DD#!61!?eD#!01<.0<?!G,07!
1<26@8,/./0!eJ)!*a+!61!7<.0!,/.20,3.0<?!eJ)!*E+!561!N!76B1!.-!0<@=4.0<C!!UDV!_#'I!
.@=4,5,2.0,6/!1<-B40-!B-,/A!060.4!A</6@,2!JK"!516@!=1,@.1>!D!2<44-!,/5<20<?!G,07!
KRE#:!61!07<!,/?,2.0<?!3,1B-!@B0./0!.-!0<@=4.0<C!!JK"-!G<1<!01<.0<?!G,07!eJ)!*a+!
61!7<.0E,/.20,3.0<?!eJ)!*E+!=1,61!06!.@=4,5,2.0,6/C!!D7<!A1.=7!-76G-!07<!@<./!564?!
27./A<!,/!.@=4,5,2.0,6/!G,07!eJ)a!01<.0@</0!516@!56B1!,/?<=</?</0!?6/61-C!!
T0.0,-0,2.4!-,A/,5,2./2<!G.-!?<0<1@,/<?!8>!26@=.1,/A!06!07<!07<61<0,2.4!@<./!65!NCVF!
G7,27!G6B4?!1<=1<-</0!/6!<55<20!65!eJ)!01<.0@</0C!!r!2hVCVZF!rr2hVCVVU((U2V!)1.=7!
65!_#'I!1<-B40-!516@!=.10!UDV!3<1-B-!,/5<20,6/!1.0<!65!KRE#:>48!?>20!?!,/5<20<?!
=1,@.1>!D!2<44-C!!9:;EN!JK"l!&UgVC[^F!2gVCVYC!!8VCVYC!!611<4&UgVCX^F!2gVCVUC!!U?(#1?(
&V!_#'I!.@=4,5,2.0,6/!1<-B40-!65!U?V!060.4!9:;!JK"!./?!U&V!8<+0.4!9:;!JK"!./?!!
1<-B40-!65!0!?6/61-C!!T0.0,-0,2.4!-,A/,5,2./2<!G.-!,1B-<-C!!:/!=.10!U?V!07<!@<./!G.-!
/61@.4,\<?!561!,/5<20,6/!1.0<!./?!807<!@<./!G.-!/61@.4,\<?!561!,/5<20,6/!1.0<!./?!
0,2.4!-,A/,5,2./2<!G.-!,1B-*?+!!r!2hVCVVUF!*<+!r2hVCVZ!!U:V!_#'I!.@=4,5,2.0,6/!1<-B40-!
65!-<1,.44>!?,4B0<?!KRE#:!JK"!0<@=4.0<-!26/0.,/,/A!?eD#!61!?DD#CY!

                                                
7 The data in this figure was produced by Jason Norman, Lucy McNamara and 

Adewunmi $/.5BG.EKBA.. 
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(

F794'&()GOQ(!WR0)(D71?719(DA(=$'(71?42&3(RS0)J(579#1?(&T$'&33781G!U#(#1?(2V!
TB@@.1>!=460-!65!KM)UJ!4,A./?!<L=1<--,6/!6/!.20,3.0<?!=1,@.1>!D!2<44-!,/5<20<?!
G,07!07<!,/?,2.0<?!3,1B-<-C!!D7<!564?!,/21<.-<!,/!KM)UJ!4,A./?!<L=1<--,6/!1<4.0,3<!06!
@62W!,/5<20<?!2<44-!,-!-76G/C!!D7<!@<./!<L=1<--,6/!561!U#V!<,A70!./?!U2V!56B1!
,/?<=</?</0!?6/61-F!,/?,2.0<?!8>!?,55<1</0!->@864-F!,-!1<=1<-</0<?!8>!07<!84.2W!
8.1-C!!T0.0,-0,2.4!./.4>-<-!G<1<!=<1561@<?!8>!=.,1<?!0!0<-0C!!r!2hVCVZF!rr2hVCVNC!!UDV!
H<-0<1/!8460!./.4>-,-!65!'&QETT!D!2<44-!01./-?B2<?!G,07!26/0164!61!-7eK)UE
<L=1<--,/A!4</0,3,1B-C[!

!

!

!

!

!

!

!

!

!

                                                
8 The data in this figure was produced by Jason Norman and Wenwen Shen. 
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(

F794'&()GPQ(+'8$83&?(@8?&5(:8'(*/0>71?42&?(JR*(?#@#9&('&3$813&(#2%7X#%781(

#1?(RS0)J(579#1?(&T$'&33781C!!"116G-!,/?,2.0<!.20,3.0,6/!./?!761,\6/0.4!4,/<-!
,/?,2.0<!,/7,8,0,6/C!!ID!*1<3<1-<!01./-21,=0,6/+!2./!.4-6!4<.?!06!,/261=61.0,6/!65!
B1,?,/<C
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Y&%"8?3!

!&55(245%4'&(#1?(X7'#5(71:&2%7813G((

H<!680.,/<?!=1<E<L,-0,/A!4<BW6=.W-!4.2W,/A!-B8b<20!,?</0,5,<1-!516@!D7<!K<G!

f61W!%466?!'</0<1C! !D7<!B-<!65!07<-<!-=<2,@</-!G.-!1<3,<G<?!8>!07<!e/,3<1-,0>!65!

Q,27,A./!:I%!./?!56B/?!/60!06!8<!7B@./!-B8b<20-!1<-<.127C!!H<!,-64.0<?!#%Q'-!8>!

S,2644E#._B<! ?</-,0>! -<=.1.0,6/C! ! H<! =1<=.1<?! 'JZ^a! KM! 2<44-! 516@! .?7<1</2<E

?<=4<0<?! #%Q'-! B-,/A! 26@@<12,.44>! .3.,4.84<! W,0-! *&.->T<=F! T0<@'<44!

D<27/646A,<-+C! !"50<1! ,-64.0,6/!G<!@.,/0.,/<?!'JZ^a!2<44-! ,/!I#Q:!N^]V!G,07!NVk!

7B@./!"%!-<1B@!*S,-7<1! -2,</0,5,2+F!=</,2,44,/F! -01<=06@>2,/F!REA4B0.@,/<!./?!ZVV!

:ej@4! 17:REU]UC! #%Q'-!G<1<! =1<=.1<?! 561!9:;! ,/5<20,6/! .-! =1<3,6B-4>! ?<-21,8<?N]!

<L2<=0!07.0!07<>!G<1<!.4-6!'JZ^E?<=4<0<?!*&.->T<=F!T0<@'<44!D<27/646A,<-+C! !;,1B-!

=16?B20,6/!./?!,/5<20,6/!65!#%Q'-!7.3<!8<</!=1<3,6B-4>!?<-21,8<?NUF]((

=7'#5(2813%'42%3G(((

9:;!KRE#:!./?!5-8`F!>20`F!>2C`F!>20`5-8`!.22<--61>!=160<,/!@B0./0-!7.3<!8<</!

1<=610<?!=1<3,6B-4>NUF! ]VC!*48!<L=1<--,6/!G.-!?,-1B=0<?!8>! 5,44,/A! ,/! 07<!K?<:!-,0<!.0!

=6-,0,6/![(!65!>48C!!!9-8!<L=1<--,6/!G.-!?,-1B=0<?!8>!5,44,/A!,/!07<!t76:!-,0<!.0!=6-,0,6/!!

NVN! 65!5-8C! !H<!B-<?! .! -0./?.1?!#'IE8.-<?!@B0.A</<-,-! -01.0<A>! 06! A</<1.0<!KRE

#:>48f]]"!./?!KRE#:>20HZ]I!*-<<!=1,@<1-!,/!B#D5&(ZC+C!

S)NU!-7"()!./?!-7eK)UF!-7610!7.,1=,/!IK"!<L=1<--,6/!26/-01B20-!0.1A<0,/A!

"#$%&'()!./?!eK)UF!G<1<!246/<?!B-,/A!07<!=1,@<1-!,/!B#D5&(ZC(,/06!07<!4</0,3,1.4!
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3<2061!S)NU]]!.-!?<-21,8<?!=1<3,6B-4>](C! !D7<!/<A.0,3<!26/0164!3<2061!*S)NU!-7K'+!

G.-!=1<3,6B-4>!?<-21,8<?](C!

D6! 26/-01B20! 07<! ;,5! S)X! ! 4</0,3,1.4! <L=1<--,6/! 3<2061F! KR]E(! ;,5! G.-!

.@=4,5,<?! 8>! #'I! *-<<! =1,@<1-! ,/!B#D5&( ZCV(./?! 246/<?! ,/06! 07<!%.@9:! ./?!K60:!

-,0<-!65!S)X]ZC!!

D6!26/-01B20!=KRE):C6G2"HF!C6G2!G.-!.@=4,5,<?!516@!2JK"!*Q<A.Q./!9B@./!

D1.-21,=06@<!R,81.1>F!T01.0.A</<l!B#D5&(ZC+!./?!.!#'IE8.-<?!-01.0<A>!G.-!B-<?!06!

21<.0<!07<!:I&TC6G2"!2.--<00<! !516@!07<!.@=4,26/!*3&&($'7@&'3(71(B#D5&(ZC+C! !D7<!

2.--<00<!G.-!246/<?! ,/06! 07<!K7<:!./?!%A4::!-,0<-! ,/! 07<!-5>!6=</!1<.?,/A! 51.@<!65!

=KRE)!*=KR]E(E?<40.&E&)S#+]NC!!

F58K(2A%8@&%'AG(((

'<44! -B15.2<! =160<,/-! *.-,?<! 516@! KM)UJ! 4,A./?-+F! G<1<! -0.,/<?! ,/! 546G!

2>06@<01>!8B55<1!=4B-!7B@./!-<1B@!*#%T!G,07!Uk!S%TF!Nk!7B@./!0>=<!"%!-<1B@F!

Nk!9&#&T!./?!Nk!K.K(+!B-,/A!07<!./0,86?,<-!4,-0<?!,/!B#D5&(Z)!./?!54B61<-2</04>!

26/bBA.0<?! ,-60>=<E-=<2,5,2! -<26/?.1>!./0,86?,<-! *:/3,016A</!61!'.40.A+F! 07</! 5,L<?!

,/! Uk! =.1.561@.4?<7>?<C! ! S61! KM)UJ! 4,A./?! ./.4>-,-F! 2<44-! G<1<! -0.,/<?! G,07!

17KM)UJ52! *IuJ! T>-0<@-+! ./?! ./0,E'J(! ./0,86?>! *B#D5&( Z)+! ,/! 546G! 2>06@<01>!

8B55<1!G,076B0!7B@./!-<1B@C!!:/01.2<44B4.1!).A!-0.,/-!G<1<!=<1561@<?!.-!=1<3,6B-4>!

?<-21,8<?]^C!S61!"()!-0.,/,/AF!2<44-!G<1<!5,L<?!./?!=<1@<.8,4,\<?!,/!XVk!@<07./64F!

8462W<?!,/!#%TENk!%T"ENVk!A6.0!-<1B@!=1,61!06!-0.,/,/A!G,07!"#$%&'()!./0,86?>!

*"82.@+!61!/61@.4!1.88,0!-<1B@!26/0164! !*T./0.E'1B\+!,/!#%TENk!%T"C! !'<44-!G<1<!
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-B8-<_B</04>! -0.,/<?! 561! ).A! ! ./?! S:D'! 61! )"IE][[! 26/bBA.0<?! ./0,E1.88,0!

-<26/?.1>!./0,86?,<-!*%,6-6B12<!./?!:/3,016A</+!?,4B0<?!,/!#%TENk!%T"!561!(V!@,/!

IDC!!!

RS(2&55(2A%8%8T727%AG(((

D.1A<0! 2<44-! *MZ^U! 2<44-! ./?! 9:;EN! ,/5<20<?! ./?! @62W! 01<.0<?! =1,@.1>! D!

4>@=762>0<-+!G<1<!4.8<4<?!G,07!ZVV!µQ!'ST&!*:/3,016A</+!6/<!?.>!=1,61!06!07<!KM!

2<44!.--.>!./?!,/2B8.0<?!63<1/,A70!.0!(Y°'C!"40<1/.0,3<4>F!0.1A<0!2<44-!G<1<!,/5<20<?!

G,07! S)NU! -7IK"! 61! KRE)! 3,1B-<-! <L=1<--,/A! )S#C! ! R.8<4<?! 0.1A<0! 2<44-!G<1<! 26E

,/2B8.0<?!G,07!=B1,5,<?F!.B0646A6B-!KM!2<44-!.0!,/21<.-,/A!<55<2061O0.1A<0!1.0,6-!561!]!

76B1-!.0!(Yv'!./?!07</!-0.,/<?!561!-B15.2<!Q9'E:F!#R"#F!'JZ^F!'JN^!./?!YE.@,/6!

.20,/6@>2,/!J! *YE""JF! '.48,627<@+! ./?! ./.4>\<?! 8>! 546G! 2>06@<01>C! ! R,3<! 0.1A<0!

2<44-!G<1<!,?</0,5,<?!8>!4,A70!-2.00<1!=.1.@<0<1-F!YE""J!<L24B-,6/F!./?!'JZ^`j'JN^`

j'ST&a*61! )S#+! -0.,/,/AC! ! "! 26/-0./0! /B@8<1! 65! 54B61<-2</0! 26B/0,/A! 8<.?-!

*'6B/081,A70! 8<.?-F! :/3,016A</+! G.-! .??<?! 06! <.27! 0B8<! ./?! 26B/0<?! ?B1,/A!

2>06@<01,2!.2_B,-,0,6/C! !D7<!/61@.4,\<?!/B@8<1!65! 4,3<!2<44-!G.-!2.42B4.0<?!.-! 07<!

/B@8<1!65!2<44-!0,@<-!07<!51.20,6/!65!8<.?-!26B/0<?C!#<12</0!0.1A<0!2<44!-B13,3.4!G.-!

?<0<1@,/<?! .-! 07<! =<12</0! /61@.4,\<?! 0.1A<0! 2<44-! 1<@.,/,/A! .50<1! KM! 2<44!

,/2B8.0,6/C!

<@@418D58%(*1#5A373G((

][! 76B1-! =6-0! 9:;! ,/5<20,6/F! #%Q'! 4>-.0<-! G<1<! ,-64.0<?! .-! =1<3,6B-4>!

?<-21,8<?]YC!!K61@.4,\<?!G764<!2<44!4>-.0<-!G<1<!./.4>\<?!8>!,@@B/68460!B-,/A!07<!

./0,86?,<-! ,/! B#D5&( Z)C! ! "#$%&'()][! ./?! ;,5]X! ./0,86?,<-! G<1<! =1<3,6B-4>!
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?<-21,8<?C! !Q<@81./<-!G<1<!,/2B8.0<?!G,07!9I#E26/bBA.0<?!-<26/?.1>!./0,86?,<-!

*:/3,016A</+!./?!?<3<46=<?C! !%.2WA16B/?E-B801.20<?!@<?,./!8./?!,/0</-,0,<-!G<1<!

?<0<1@,/<?!B-,/A!"?68<!#7606-76=!./?!/61@.4,\<?!06!0B8B4,/!561!_B./0,5,2.0,6/C!

[4#1%7%#%7X&(+!E(#1#5A373(

:/5<20<?! 2<44-!G<1<! 7.13<-0<?! ][! 76B1-! =6-0E,/5<20,6/C! S61! JK"! <L01.20,6/F!

2<44-! G<1<! 1<-B-=</?<?! ,/! #%T! ./?! 4>-<?! G,07! Q.AK.! #B1<! R>-,-j%,/?,/A! 8B55<1!

*I627<+C! !R>-<?!2<44-!G<1<! 46.?<?!6/!07<!Q.AK.!#B1<!'6@=.20!./?!060.4!JK"!G.-!

<L01.20<?C!!T.@=4<-!G<1<!01<.0<?!G,07!NVe!eJ)!*K&%+!./?!,/2B8.0<?!.0!(Y°'!561!N7!

56446G<?! 8>! NV! @,/B0<-! .0! XZ°'! 06! ,/.20,3.0<! 07<! eJ)C! ! S61! -.@=4<-! G,07! 7<.0E

,/.20,3.0<?!eJ)F!JK"!G.-!.??<?!.50<1!eJ)!7<.0E,/.20,3.0,6/C!!

! S61!_#'I!./.4>-,-F! 07<!D._Q./!#168<Q.-0<1!W,0!*I627<+!./?!07<!=1,@<1-!,/!

B#D5&( Z/! G<1<! B-<?C! ! 9:;EN! JK"! G.-! 5,1-0! -B8b<20<?! 06! NU! 2>24<-! 65! 4,/<.1!

.@=4,5,2.0,6/! B-,/A! 07<! U/?ERDIESEB/,3! =1,@<1]^! 06! .@=4,5>! 07<! /<A.0,3<! -01./?C!!

#168<EU!G.-!=1<3,6B-4>!?<-21,8<?ZVC!

'6/0164! DD#! ./?! eD#E26/0.,/,/A! 0<@=4.0<-! G<1<! A</<1.0<?! 8>! #'I!

.@=4,5>,/A! KRE#:! B-,/A! 07<! U/?ERDIES! ./?! ).AEIE(! =1,@<1-C! S61! eD#! 26/0164!

0<@=4.0<-F! ?eD#! ,/-0<.?! 65! ?DD#!G.-! B-<?C! )<4! =B1,5,<?! DD#! ./?! eD#E26/0.,/,/A!

26/0164! 0<@=4.0<-!G<1<!./.4>\<?!=6-0!eJ)!01<.0@</0!8>!A<4!<4<2016=761<-,-!65! 1<E

.@=4,5,<?!-.@=4<-!
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Z%#%73%72#5(#1#5A373(

T0.0,-0,2.4! -,A/,5,2./2<! ,/! 07<! 546G! 2>06@<01>! ./?! G<-0<1/! 8460! ?.0.! G<1<!

.--<--<?!8>!=.,1<?!3!0<-0C!!I<A1<--,6/!./.4>-,-!G.-!=<1561@<?!B-,/A!)1.=7#.?!#1,-@!

-650G.1<C!!!

S61! _#'I! ?.0.F! .@=4,5,2.0,6/! <55,2,</2>! *&+! G.-! 2.42B4.0<?! .-! &! g! NVw*E

Nj-46=<! 65! 0.1A<0! -0./?.1?! 2B13<+! `! NC! ! "3<1.A<! '_! 561! 071<<! 1<=4,2.0<-! 65! <.27!

-.@=4<!G.-! 26/3<10<?! 06! '_! .0! NVVk!<55,2,</2>! *'_NVV+! g! '_rR6AU*Na&+! 06! =<1@,0!

26@=.1,-6/!8<0G<</!?,55<1</0!A</<-C!x'0!3.4B<-!561!<.27!-.@=4<!G<1<!2.42B4.0<?!.-!

'_NVV*B/01<.0<?+! `'_NVV*eJ)! 01<.0<?+! ./?! 26/3<10<?! 06! _B./0,0>! 1.0,6-! *Uwx'0+C!!

$/<!-.@=4<!0E0<-0-!G<1<!B-<?!06!26@=.1<!x'0-!./?!_B./0,0>!1.0,6-!06!07<!<L=<20<?!

3.4B<-!,5!eJ)!01<.0@</0!7.-!/6!<55<20O!V!./?!NF!1<-=<20,3<4>C! !D60.4!9:;EN!JK"!G.-!

.--<--<?!8>!26@=B0,/A!x'0!3.4B<-! 561!/6/EeJ)!01<.0<?!-.@=4<-!1<4.0,3<!06!8E.20,/!

./?!'0!3.4B<-!26@=.1,/A!<.27!@B0./0!3,1B-!06!KRE#:C! !'0!3.4B<-!G<1<!26/3<10<?!06!

_B./0,0>! 1.0,6-! ./?! /61@.4,\<?! 06! ,/5<20,6/! 1.0<C! $/<! -.@=4<! 0E0<-0-!G<1<! B-<?! 06!

26@=.1<! 07<! /61@.4,\<?! _B./0,0>! 1.0,6-! 06! 07<! <L=<20<?! 3.4B<! 65! N! ,5! 9:;EN! JK"!

.@=4,5,2.0,6/!?6<-!/60!3.1>!G,07!;,5!61!;=1!@B0.0,6/C!
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E&:&'&12&3(

NC! J<<W-F! TC)C! u! H.4W<1F! %CJC! 9B@./! ,@@B/6?<5,2,</2>! 3,1B-! 26/01644<1-O!
@<27./,-@-!65!?B1.84<!3,1B-!26/0164!,/!07<!.8-</2<!65!./0,1<0163,1.4!07<1.=>C!
%DDC5431!)OF!]V^E]N^!*UVVY+C!

UC! #</AF! )CF! R<,F! MCPCF! P,/F! HCF! )1<</G<44EH,4?F! DC! u! H.74F! TCQC! :/?B20,6/! 65!
"#$%&'(! 5.@,4>! =160<,/-F! .! ?<5</-,3<! @./<B3<1! B/?<14>,/A! ,/0<15<16/E
,/?B2<?!./0,E9:;EN!.20,3,0>C!FB-!L/C05+6!/8!-72-04D-53+6!D-=4,45-!)\/F!]NE]^!
*UVV^+C!

(C! '7,BF! fCERC! u! )1<</<F! HC'C! D7<! "#$%&'(! 2>0,?,/<! ?<.@,/.-<-O! ./! ,//.0<!
?<5</-,3<! /<0G61W! 6==6-,/A! <L6A</6B-! 1<0163,1B-<-! ./?! </?6A</6B-!
1<016<4<@</0-C!)55C+6!0->4-A!/8!4DDC5/6/<1!)NF!(NYE(Z(!*UVV[+C!

]C! q7./AF! 9C! -3! +6M! D7<! 2>0,?,/<! ?<.@,/.-<! '&QNZ! ,/?B2<-! 7>=<1@B0.0,6/! ,/!
/<G4>!->/07<-,\<?!9:;EN!JK"C!9+3C0-!L)LF!X]EX[!*UVV(+C!

ZC! %,-76=F!MCKCF!;<1@.F!QCF!M,@F!&CEfCF!H64,/-W>F!TCQC!u!Q.4,@F!QC9C!"#$%&'()!
,/7,8,0-!<46/A.0,6/!65!9:;EN!1<3<1-<!01./-21,=0-C!N(/O!N+3B/<-5.!LF!<NVVVU(N!
*UVV[+C!

^C! "/F! #C! -3! +6M! "#$%&'()! A</<0,2! 3.1,./0-! ./?! 07<,1! ,/54B</2<! 6/! 07<!
=16A1<--,6/!06!":JTC!L!*40/6!OPF!NNVYVENNVY^!*UVV]+C!

YC! fBF! tC! -3! +6M! :/?B20,6/! 65! "#$%&'()! B8,_B,0,/.0,6/! ./?! ?<A1.?.0,6/! 8>! ./!
9:;EN!;,5E'B4ZET'S!26@=4<LC!O,4-5,-!P9-A!Q/0RS!9QT!/\)F!NVZ^ENV^V!*UVV(+C!

[C! M,b.WF! )C9C! -3! +6M! ;.1,.84<! 26/0<L0-! ./?! 4<3<4-! 65! 7>=<1@B0.0,6/! ,/! 9:;EN!
=163,1.4! A</6@<-! 1<263<1<?! 516@! =1,@.1>! =<1,=7<1.4! 8466?! @6/6/B24<.1!
2<44-C!*40/6/<1!/ONF!NVNENNN!*UVV[+C!

XC! P<1/F!#CF!IB--<44F!ICF!#.07.WF!;C!u!'655,/F!PC!R,W<4>!164<!65!"#$%&'()E@<?,.0<?!
)E06E"!@B0.0,6/-!,/!9:;EN!<364B0,6/!./?!?1BA!1<-,-0./2<C!N(/O!N+3B/<-5.!MF!
<NVVV(^Y!*UVVX+C!

NVC! )6B4?<1F! #CPCIC! u!H.0W,/-F! JC:C! :@=.20! 65! Q9'! 24.--! :! ?,3<1-,0>! 6/! ,@@B/<!
26/0164!65!,@@B/6?<5,2,</2>!3,1B-!1<=4,2.0,6/C!9+3C0-!&->4-A.!%DDC5/6/<1!PF!
^NXE^(V!*UVV[+C!

NNC! T27G.10\F!$CF!Q.1y27.4F!;CF!R<!).44F!TCF!R<@6//,<1F!SC!u!9<.1?F!PCQC!&/?62>06-,-!
65!@.b61!7,-0626@=.0,8,4,0>!26@=4<L!24.--!:!@64<2B4<-!,-!,/?B2<?!8>!07<!9:;EN!
K<5!=160<,/C!9+3C0-!U-=4,45-!)F!(([E(]U!*NXX^+C!

NUC! '644,/-F!MCRCF!'7</F!%CMCF!M.4.@-F!TC"CF!H.4W<1F!%CJC!u!%.40,@61<F!JC!9:;EN!K<5!
=160<,/! =160<20-! ,/5<20<?! =1,@.1>! 2<44-! .A.,/-0! W,44,/A! 8>! 2>0606L,2! D!
4>@=762>0<-C!9+3C0-!/]CF!(XYE]VN!*NXX[+C!

N(C! Q.10,/F!QC#C!-3!+6M!://.0<!=.10/<1-7,=!65!9R"E%!./?!M:I(JRN!-B80>=<-!.A.,/-0!
9:;ENC!9+3M!:-5-3M!/]F!Y((EY]V!*UVVY+C!

N]C! R<! ).44F! TC! -3! +6M! K<5! ,/0<1.20-! G,07! 07<! @B! -B8B/,0! 65! 24.071,/! .?.=061!
26@=4<L<-!./?!1<3<.4-!.!21>=0,2!-610,/A!-,A/.4!,/!Q9'!:!@64<2B4<-C!%DDC5431!
PF!][(E]XZ!*NXX[+C!

NZC! P<//<-F!HC! -3! +6M! 'B00,/A! <?A<O! 1<-,-0./2<! 06! 9:;EN! ,/5<20,6/! .@6/A! "51,2./!
5<@.4<!-<L!G61W<1-!,-!.--62,.0<?!G,07!,/7,8,061>!M:I!,/!07<!.8-</2<!65!07<,1!
9R"!4,A./?-C!L!%DDC5/6!COOF!^Z[[E^ZXU!*UVV^+C!
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N^C! Q.10,/F!QC#C! -3!+6M!&=,-0.0,2! ,/0<1.20,6/!8<0G<</!M:I(JTN!./?!9R"E%!?<4.>-!
07<!=16A1<--,6/!06!":JTC!9+3M!:-5-3M!/CF!]UXE](]!*UVVU+C!

NYC! Q613./F! QC! -3! +6M! #7</60>=,2! ./?! 5B/20,6/.4! ./.4>-<-! 65! M:I(JRNa! ./?!
M:I(JTNa! KM! 2<44! -B8-<0-! ?<@6/-01.0<! ?,55<1</0,.4! 1<AB4.0,6/! 8>! %G]!
@64<2B4<-! ./?! ,/?B2<?! M:I(JTN! <L=1<--,6/! 6/! -0,@B4.0<?! KM! 2<44-C! L!
%DDC5/6!CP)F!^YUYE^Y(Z!*UVVX+C!

N[C! '7.@=-.B1F! QC! u! R./,<1F! RC! &55<20! 65! KM)UJ! 4,A./?! <L=1<--,6/! 6/! 76-0!
,@@B/<!1<-=6/-<-C!%DDC5/6/<4,+6!0->4-A.!*UVNV+C!

NXC! S6A4,F! QC! -3! +6M! R>-,-! 65! </?6A</6B-4>! ,/5<20<?! 'J]a! D! 2<44! 84.-0-! 8>! 1:REU!
.20,3.0<?! .B0646A6B-! /.0B1.4! W,44<1! 2<44-! 516@! 9:;E,/5<20<?! 3,1<@,2!
,/?,3,?B.4-C!N(/O!N+3B/<-5.!LF!<NVVVNVN!*UVV[+C!

UVC! H.1?F!PC!-3!+6M!9:;EN!;=1!01,AA<1-!/.0B1.4!W,44<1!2<44E@<?,.0<?!4>-,-!65!,/5<20<?!
2<44-! 0716BA7! .20,3.0,6/! 65! 07<! "DIE@<?,.0<?! JK"! ?.@.A<! 1<-=6/-<C! N(/O!
N+3B/<-5.!MF!<NVVV^N(!*UVVX+C!

UNC! T271z5<48.B<1F! %CF! fBF! sCF! q<,04,/F! TC)C! u! R./?.BF! KCIC! 9B@./!
,@@B/6?<5,2,</2>!3,1B-!0>=<!N!;=1!,/?B2<-!07<!?<A1.?.0,6/!65!07<!eK)!./?!
TQe)!B1.2,4EJK"!A4>26->4.-<-C!L/C05+6!/8!*40/6/<1!O]F!NVXY[ENVX[Y!*UVVZ+C!

UUC! Q./-W>F! RCQCF! #1<3<1.4F! TCF! T<4,AF! RCF! %</.16B-F! IC! u! %</,276BF! TC! D7<!
,/0<1.20,6/! 65! 3=1! G,07! B1.2,4! JK"! A4>26->4.-<! @6?B4.0<-! 07<! 7B@./!
,@@B/6?<5,2,</2>!3,1B-!0>=<!N!:/!3,36!@B0.0,6/!1.0<C!L/C05+6!/8!*40/6/<1!OLF!
YV(XEYV]Y!*UVVV+C!

U(C! '<186/,F! 'C! -3! +6M! 9B@./! ,@@B/6?<5,2,</2>! 3,1B-! N! K<5! =160<,/!
?6G/@6?B4.0<-! 07<! 4,A./?-! 65! 07<! .20,3.0,/A! 1<2<=061! KM)UJ! ./?! ,/7,8,0-!
/.0B1.4!W,44<1!2<44E@<?,.0<?!2>0606L,2,0>C!LM!:-5M!*40/6M!PPF!U]UEUZV!*UVVY+C!

U]C! IB--<44F! IC"C! u! #.07.WF! ;CMC! :?</0,5,2.0,6/! 65! 0G6! ?,-0,/20! 7B@./!
,@@B/6?<5,2,</2>!3,1B-!0>=<!N!;,5!?<0<1@,/./0-!21,0,2.4!561!,/0<1.20,6/-!G,07!
7B@./!"#$%&'()!./?!"#$%&'(SC!L!*40/6!PCF![UVNE[UNV!*UVVY+C!

UZC! ).--<1F! TCF! $1-B4,2F! TCF! %16G/F! &C! u! I.B4<0F! JC! D7<! JK"! ?.@.A<! =.07G.>!
1<AB4.0<-!,//.0<!,@@B/<!->-0<@!4,A./?-!65!07<!KM)UJ!1<2<=061C!9+3C0-!L/NF!
NN[^ENNXV!*UVVZ+C!

U^C! %1./\<,F!JC!u!S6,./,F!QC!I<AB4.0,6/!65!JK"!1<=.,1! 0716BA76B0! 07<!2<44! 2>24<C!
9+3!&->!U/6!V-66!W4/6!]F!UXYE(V[!*UVV[+C!

UYC! 9,2W-6/F! :C! -3! +6M! :?</0,5,2.0,6/! ./?! 27.1.20<1,\.0,6/! 65! .! /63<4! ./?! -=<2,5,2!
,/7,8,061! 65! 07<! .0.L,.E0<4./A,<20.-,.! @B0.0<?! W,/.-<! "DQC! V+5,-0! &-.! NLF!
XNZUEXNZX!*UVV]+C!

U[C! Q./-W>F! RCQCF! #1<3<1.4F! TCF! T<4,AF! RCF! %</.16B-F! IC! u! %</,276BF! TC! D7<!
,/0<1.20,6/! 65! 3=1! G,07! B1.2,4! JK"! A4>26->4.-<! @6?B4.0<-! 07<! 7B@./!
,@@B/6?<5,2,</2>!3,1B-!0>=<!N!:/!3,36!@B0.0,6/!1.0<C! L!*40/6!OLF!YV(XEYV]Y!
*UVVV+C!

UXC! '.-.10<44,F!KC!-3!+6M!D7<!./0,3,1.4!5.2061!"#$%&'()!,@=163<-!'DR!1<26A/,0,6/!
65!2B40B1<?!9:;E,/5<20<?!D!2<44-C!L/C05+6!/8!X72-04D-53+6!U-=4,45-!*UVVX+C!

(VC! )6B1\,F! #CF! R<6/63.F! DC! u! #.=.3.-,4,6BF! SCKC! "! 164<! 561! .20,3.0,6/E,/?B2<?!
2>0,?,/<! ?<.@,/.-<! ,/! 07<! 76-0! 1<-=6/-<! .A.,/-0! .! 01./-561@,/A! 1<0163,1B-C!
%DDC5431!)LF!YYXEY[^!*UVV^+C!
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(NC! Q..-76F!MCF!$=6WBE"/./<F!PCF!Q.1B-,/.F!"C:CF!'64,A./F!PC&C!u!%611<A6F!SC!KM)UJ!
,-! .! 26-0,@B4.061>! 1<2<=061! 561! 7B@./! /.,3<! 'J[a! D! 2<44-C! L/C05+6! /8!
4DDC5/6/<1!PW+634D/0-S!U=!Y!"Z[\T!COLF!]][VE]][]!*UVVZ+C!

(UC! T271.?<1F!'C&CF!R,/<7./F!&CMCF!Q627<A63.F!TCKCF!H66?4./?F!ICDC!u!T0.3/<\<1F!PC!
:/?B2,84<! JK"! 81<.W-! ,/! :A! T! 1<A,6/-! .1<! ?<=</?</0! 6/! ":J! ./?!eK)C!FB-!
L/C05+6!/8!-72-04D-53+6!D-=4,45-!)\)F!Z^NEZ^[!*UVVZ+C!

((C! T0</A4<,/F!QCJCF!%B1/-F!QC%CF!R,F!QCF!R</A><4F!PC!u!9.11,-F!ICTC!"#$%&'(!=160<,/-!
@<?,.0<! 07<! 24<.1./2<! 65! 561<,A/! JK"! 516@! 7B@./! 2<44-C!9+3C0-! O30C,3C0+6!
]+D2^_@`^!U/6-,C6+0!W4/6/<1!COF!UUUEUUX!*UVNV+C!

(]C! "40./E%6//<0F!)C!u!R,827.8<1F!"C!%B884<!?>/.@,2-! ,/!?6B84<E-01./?<?!JK"C!
NB1.4,+6!0->4-A!6-33-0.!]\F!N([NVN!*UVV(+C!

(ZC! T,1<F! PCF! sBy1.0F! )CF! &-/.B40F! 'C! u! #1,<0F! TC! e1.2,4! G,07,/! JK"O! ./! .2061! 65!
./0,3,1.4!,@@B/,0>C!&-30/>40/6/<1!MF!]Z!*UVV[+C!

(^C! #1,<0F!TC!-3!+6M!9:;ENE.--62,.0<?!B1.2,4!JK"!A4>26->4.-<!.20,3,0>!26/0164-!?eD#!
@,-,/261=61.0,6/!,/!3,1.4!JK"!./?!,-!<--</0,.4!06!07<!9:;EN!4,5<!2>24<C!U/6!V-66!
COF!]YXE]XV!*UVVZ+C!

(YC! f./AF! %CF! '7</F! MCF! q7./AF! 'CF! 9B./AF! TC! u! q7./AF! 9C! ;,1,6/E.--62,.0<?! B1.2,4!
JK"!A4>26->4.-<EU! ./?!.=B1,/,2j.=>1,@,?,/,2! </?6/B24<.-<! .1<! ,/3643<?! ,/!
07<! ?<A1.?.0,6/! 65! "#$%&'()E<?,0<?! /.-2</0!9:;EN!JK"C! L! W4/6! VB-D!)P)F!
NN^^YENN^YZ!*UVVY+C!

([C! #.B4,F! &CEMC! -3! +6M! 9,A7! 4<3<4! <L=1<--,6/! 65! 07<! ./0,E1<0163,1.4! =160<,/!
"#$%&'()! ,-! ,/?B2<?! 8>! ,/54B</\.! "! 3,1B-! 8B0! ?6<-! /60! 26/5<1! ./0,3,1.4!
.20,3,0>C!&-30/>40/6/<1!NF!([!*UVVX+C!

(XC! 9<,4F!SC!-3!+6M!T=<2,<-E-=<2,5,2!1<26A/,0,6/!65!-,/A4<E-01./?<?!IK"!3,.!0644E4,W<!
1<2<=061!Y!./?![C!O,4-5,-!/\/F!NZU^ENZUX!*UVV]+C!

]VC! '644,/-F!MCRC!u!%.40,@61<F!JC!9:;{-!<3.-,6/!65! 07<!2<44B4.1! ,@@B/<!1<-=6/-<C!
%DDC5/6M!&->M!CNPF!^ZEY]!*NXXX+C!

]NC! q7./AF! 9C! -3! +6M! K63<4! -,/A4<E2<44E4<3<4! =7</60>=,2! .--.>! 561! 1<-,?B.4! ?1BA!
-B-2<=0,8,4,0>! ./?! 1<?B2<?! 1<=4,2.0,6/! 2.=.2,0>! 65! ?1BAE1<-,-0./0! 7B@./!
,@@B/6?<5,2,</2>!3,1B-!0>=<!NC!LM!*40/6M!OPF!NYN[ENYUX!*UVV]+C!

]UC! R.7@F!9CHC!u!T0<,/F!TC!'7.1.20<1,\.0,6/!65!1<26@8,/./0!7B@./!,/0<14<BW,/EU!
G,07!@,216@<076?-C!LM!VB0/D+3/<0M!/)NF!(ZYE(^N!*NX[Z+C!

](C! T27.<5<1F!QCICF!H6/?<14,27F!&CICF!I6<07F!PCSCF!R<6/.1?F!PC"C!u!'644,/-F!MCRC!9:;EN!
K<5! 0.1A<0-! Q9'E:! ./?! 'J]! 561! ?<A1.?.0,6/! 3,.! .! 5,/.4! 26@@6/! 8<0.E'$#E
?<=</?</0!=.07G.>!,/!D!2<44-C!N(/O!N+3B/<-5.!LF!<NVVVN(N!*UVV[+C!

]]C! s,/F! tCESCF! "/F! JCTCF! '7</F! :CTCfC! u! %.40,@61<F! JC! :/7,8,0,/A!9:;EN! ,/5<20,6/! ,/!
7B@./! D! 2<44-! 8>! 4</0,3,1.4E@<?,.0<?! ?<4,3<1>! 65! -@.44! ,/0<15<1,/A! IK"!
.A.,/-0!''IZC!N0/,!9+36!),+=!O,4!KO)!C\\F!N[(EN[[!*UVV(+C!

]ZC! ).48|/F!TC! -3!+6M! '>06=160<20,3<!<55<20-!65! :"#-! 1<3<.4<?!8>!.! -@.44!@64<2B4<!
./0.A6/,-0C!FB-!W4/,B-D4,+6!a/C05+6!LCOF!Y^ZEYYN!*UVVX+C!

]^C! '.10<1F!'C'C!-3!+6M!9:;EN!,/5<20-!@B40,=60</0!=16A</,061!2<44-!2.B-,/A!2<44!?<.07!
./?!<-0.84,-7,/A!4.0</0!2<44B4.1!1<-<136,1-C!9+3C0-!U-=4,45-!*UVNV+C!

]YC! K.W.,EQB1.W.@,F!'C! -3!+6M!9:;EN!;=1! ,/?B2<-!"DQE?<=</?</0!2<44B4.1! -,A/.4!
G,07!</7./2<?!76@646A6B-!1<26@8,/.0,6/C!b5,/<-5-!)NF!]YYE][^!*UVVY+C!

][C! M.6F!TC!-3!+6M!D7<!7B@./!,@@B/6?<5,2,</2>!3,1B-!0>=<!N!;,5!=160<,/!1<?B2<-!
,/01.2<44B4.1! <L=1<--,6/! ./?! ,/7,8,0-! =.2W.A,/A! 65! "#$%&'()! *'&QNZ+F! .!
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2<44B4.1! ,/7,8,061! 65! 3,1B-! ,/5<20,3,0>C! L/C05+6! /8! *40/6/<1! OOF! NN(X[ENN]VY!
*UVV(+C!

]XC! T,@6/F! PC9CF! T6B07<14,/AF! DC&CF! #<0<1-6/F! PC'CF! Q<><1F! %C&C! u! Q.4,@F! QC9C!
'6@=4<@</0.0,6/!65!3,5E?<5<20,3<!7B@./! ,@@B/6?<5,2,</2>!3,1B-! 0>=<!N!8>!
=1,@.0<F! 8B0! /60! /6/=1,@.0<F! 4</0,3,1B-! 3,5! A</<-C! L/C05+6! /8! *40/6/<1! N]F!
]N^^E]NYU!*NXXZ+C!

ZVC! f.@.@606F! KC! -3! +6M! "/.4>-,-! 65! 7B@./! ,@@B/6?<5,2,</2>! 3,1B-! 0>=<! N!
,/0<A1.0,6/!8>!B-,/A!.!-=<2,5,2F!-</-,0,3<!./?!_B./0,0.0,3<!.--.>!8.-<?!6/!1<.4E
0,@<!=64>@<1.-<!27.,/!1<.20,6/C!*40C.!<-5-.!/)F!NVZENN(!*UVV^+C!
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&N0&+1&<!K*,&<!-3!0.2-.!07K>2,%&<!,17<2&,M!=2.2-3!0.-<7+12-3!23!P"J$!+&>>,!1.*3,4&+1&<!921%!

0W":#!-.!0W":#$&*5!0.-=2.*>!@\B!0>*,52<,!9*,!&L72=*>&31!-=&.!*!.*36&!-4!@\B!23071,!

U2,=+'&()I31X:!!B<<212-3*>>/M!&L7*>!5*,,!*5-731,!-4!W":#!*3<!W":#$&*?!=2.7,!,1-+8,!9&.&!

&L7*>>/!234&+12-7,!23!AIRNDTH!+&>>,!U2,=+'&()I35X!*,!<&,+.2K&<!0.&=2-7,>/!UE*>>2&1!&1!*>:M!

D""HX:!!C23*>>/M!'()!W":#!*3<!W":#$&*?!9&.&!,252>*.>/!234&+12-7,!23!0.25*./!A@Hb!$!+&>>,!

U2,=+'&()I3!M!>&41!0*3&>X:!!!

(3!+-31.*,1M!9&!3-1&<!,1.28236!<244&.&3+&,!23!=2.2-3!0.-<7+12-3!K/!R@R!234&+1&<!921%!

1%&!,*5&!=2.*>!,1-+8,!-4!92><!1/0&!*3<!571*31!'(),M!0*.12+7>*.>/!*1!>-9!23-+7>75!U2,=+'&(

)I30X:!!$%&!250*+1!-4!)0.!-3!=2.7,!0.-<7+12-3!9*,!5-,1!0.-3-73+&<!9%&3!1%&!=2.7,!9*,!

*>>-9&<!1-!,0.&*<!1%.-76%!1%&!+7>17.&!4-.!&26%1&&3!<*/,!U70!1-!PV?4-><!<244&.&3+&,M!2,=+'&(

)I3!M!.26%1!1%.&&!0*3&>,X:!$%7,M!W":#$&*?!2,!<&4&+12=&!23!234&+12-3!-4!0.25*./!%75*3!R@R!

K71!K&%*=&,!>28&!92><!1/0&!=2.7,!23!0&.52,,2=&!+&>>,!,7+%!*,!AIRNDTH!*3<!P"J$!+&>>,:!!$%&,&!

.&,7>1,!*.&!,252>*.!1-!1%-,&!.&0-.1&<!K/!-1%&.,!*3<!+-342.5!1%*1!W":#$&*?!K&%*=&,!*,!

&N0&+1&<!UE*>>2&1!&1!*>:M!D""HZ!A%&3!&1!*>:M!PVVHZ!A-33-.!&1!*>:M!D""_Z!I+8,1&23!&1!*>:M!PVVDZ!

'&23`236&.!&1!*>:M!D""HZ!c-6*3!*3<!;*00*0-.1M!PVDDZ!)-<2+8*!&1!*>:M!D""WX:!!!

!

!



!DVV!

)&*#1%(-#"%/#-!7"!2!+."/9>#("0."+(#!"!/!.9#!"2(+/!%"#%2#&*!,.*>#08,."#,.+*%&0.7(-=#

$-!<&1&.523&!9%&1%&.!1%&!&44&+1!-4!)0.!-3!1%&!>&=&>!-4!=2.7,!5&*,7.&<!23!1%&!

,70&.3*1*31!-4!234&+1&<!R@R!.&,7>1&<!4.-5!*!%26%&.!375K&.!-4!23212*>>/!234&+1&<!+&>>,!-.!

4.-5!&3%*3+&<!,0.&*<M!9&!=*>2<*1&<!*3!231.*+&>>7>*.!'()!O*6!,1*23236!0.-1-+->!1-!&3,7.&!

1%*1!9&!+-7><!5&*,7.&!1.7&!234&+12-3!&=&31,!.*1%&.!1%*3!+&>>!,7.4*+&!K23<236!-.!&3<-+/1-,2,!

-4!=2.*>!0*.12+>&,!K/!R@R!U2,=+'&()IJ1X:!!!B1!42=&!<*/,!0-,1!234&+12-3!U<02X!231.*+&>>7>*.!O*6!

,1*23236!*3<!4>-9!+/1-5&1./!.&=&*>&<!*!<2,123+1!0-07>*12-3!-4!+&>>,!1%*1!&N0.&,,&<!'()!O*6!

23!*!5*33&.!1%*1!9*,!+-50>&1&>/!23%2K21&<!K/!'()!.&=&.,&!1.*3,+.2012-3!*3<!231&6.*12-3!

23%2K21-.,M!*`2<-1%/52<23&!UBd$X!*3<!.*>1&6.*=2.M!.&,0&+12=&>/!U2,=+'&()IJ1X:!!$%7,M!9&!

+-3+>7<&<!1%*1!1%2,!*,,*/!<&1&+1&<!1(#"%$%!234&+12-3!-4!R@R!1%*1!9*,!<&0&3<&31!-3!

.&=&.,&!1.*3,+.2012-3!*3<!231&6.*12-3:#

B1!1%&!&*.>2&,1!125&!0-231,!23!9%2+%!9&!+-7><!<&1&+1!231.*+&>>7>*.!O*6!U19-!<02X!R@R!

234&+1&<!921%!*3!&L7*>!=2.*>!23-+7>75!9&.&!&L7*>>/!234&+1&<!0>7,!-.!5237,!)0.!U2,=+'&(

)IJ5M!>&41!0*3&>X:!!'-9&=&.!K/!4-7.!<02M!9&!-K,&.=&<!*!%26%&.!4.&L7&3+/!-4!234&+1&<!R@R!

921%!)0.?+-31*23236!=2.7,&,!UP:W?4-><M!&#e!V:V_M!2,=+'&()IJ5M!.26%1!0*3&>X:!$%&,&!.&,7>1,!

9&.&!+-342.5&<!7,236!*!^A;!*,,*/!1%*1!<&1&+1,!'()!@\B!U2,=+'&/()IJ!!*3<!)I)1XZ!)0.!<2<!

3-1!,1257>*1&!1%&!*5-731!-4!+&>>!*,,-+2*1&<!0.-=2.7,!<&1&+1&<!*1!19-!<02!K71!<2<!23+.&*,&!

1%&!*5-731!-4!*50>242*K>&!7.7!@\B!K/!1%.&&!1-!4-7.?4-><!*1!4-7.!<02!!U2,=+'&/()IJ!!*3<!

)I)1X:!!(3!R@RM!.&=&.,&!1.*3,+.2012-3!*3<!231&6.*12-3!1/02+*>>/!.&L72.&!19-!1-!1%.&&!<*/,!

4-.!+-50>&12-3!-4!1%&!42.,1!.-73<!-4!234&+12-3!UY02=*8!&1!*>:M!PVDDX:!!!$%7,M!*1!4-7.!1-!42=&!<02M!

1%&!42.,1!.-73<!-4!.&0>2+*12-3!%*,!K&&3!+-50>&1&<!*3<!1%&!,&+-3<!.-73<!-4!234&+12-3!%*,!

K&673:!!!$%&.&4-.&M!1-!<2,123672,%!23212*>!234&+12-3!4.-5!,0.&*<M!9&!23%2K21&<!,7K,&L7&31!

.-73<,!-4!234&+12-3!K/!1%&!*<<212-3!-4!.*>1&6.*=2.!1-!*!,7K,&1!-4!R@R!*1!19-!<02:!!f&!1%&3!



!DVD!

%*.=&,1&<!*>>!1%&!+&>>,!-3!<*/!4-7.:!!(3!1%&!*K,&3+&!-4!.*>1&6.*=2.M!9&!*6*23!-K,&.=&<!*!P:#?

4-><!23+.&*,&!23!1%&!4.&L7&3+/!-4!234&+1&<!+&>>,!921%!)0.?+-31*23236!=2.7,&,!U2,=+'&()IJ0X:!

'-9&=&.M!23!*!,2<&?K/?,2<&!&N0&.25&31!7,236!+&>>,!4.-5!1%&!,*5&!<-3-.M!1%&!*<<212-3!-4!

.*>1&6.*=2.!*K.-6*1&<!1%2,!<244&.&3+&!U2,=+'&()IJ0X:!!$%7,M!73<&.!1%&!+-3<212-3,!-4!-7.!

*,,*/M!)0.!<2<!3-1!*44&+1!1%&!23212*>!234&+12-3!-4!R@R!*3<!0.25*.2>/!*+1&<!K/!,1257>*1236!

,0.&*<!-4!=2.7,!1-!3&9!1*.6&1!+&>>,:#

!

)&*#%$(*+%,(-#.#,.+*%&0.7(5-&(+!2!+#*(-/*!+/!%"#%2#$!*!%"#&*%18+/!%"#

$-!K&11&.!73<&.,1*3<!%-9!)0.!0.-5-1&,!,0.&*<236!234&+12-3!-4!R@R!+7>17.&,M!9&!

712>2`&<!1%&!4*+1!1%*1!1%&!*<<212-3!-4!.*>1&6.*=2.!19-!<02!&L7*>2`&<!234&+12-3!.*1&,!K/!

0.&=&31236!,0.&*<!U2,=+'&()IJ0X:!!$%&!*5-731!-4!.*>1&6.*=2.!*<<&<!9*,!,7442+2&31!1-!47>>/!

23%2K21!*3/!3&9!'()!234&+12-3,!U2,=+'&()IJ1X:!!F3<&.!1%&,&!+-3<212-3,M!9&!3-1&<!*!42=&?4-><!

23+.&*,&!23!=2.2-3!0.-<7+12-3!K/!R@R!234&+1&<!921%!*!)0.?+-31*23236!=2.7,!+-50*.&<!1-!

'()?234&+1&<!R@R!>*+8236!)0.M!9%2+%!9*,!,1*12,12+*>>/!,263242+*31!*+.-,,!57>120>&!<-3-.,!

U2,=+'&()I81X:!!S4!3-1&M!&=&3!23!1%&!*K,&3+&!-4!.*>1&6.*=2.M!1%&!<244&.&3+&,!23!=2.2-3!

0.-<7+12-3!9&.&!57+%!5-.&!,1.28236!1%*3!<244&.&3+&,!23!234&+1&<!+&>>!375K&.!!U2,=+'&(

)I85X:!!$%&!*00*.&31!<2,+.&0*3+/!K&19&&3!)0.g,!&44&+1,!-3!234&+1&<!+&>>!4.&L7&3+/!U2,=+'&(

)IJ5M!.26%1!0*3&>X!*3<!234&+1&<!+&>>!375K&.!U2,=+'&()I85X!2,!<7&!1-!1%&!4*+1!1%*1!1%&.&!*.&!

-41&3!4&9&.!R@R!23!+7>17.&,!1.&*1&<!921%!)0.?+-31*23236!=2.7,&,!U2,=+'&()I)1X:!

f&!*>,-!-K,&.=&<!<.*5*12+!&44&+1,!-4!)0.!-3!=2.2-3!0.-<7+12-3!23!R@R!+7>17.&,!23!

9%2+%!'()?D!9*,!*>>-9&<!1-!,0.&*<!1-!,*17.*12-3!-=&.!PV!<*/,M!&L7*>2`236!1%&!234&+12-3!

.*1&,!K*,&<!-3!4>-9!+/1-5&1./!U2,=+'&/()I8!(*3<(0X!*3<!O*6!@\B!!U2,=+'&/()I89!*3<!

)I)5X:!F3<&.!1%&,&!+-3<212-3,!-4!&L7*>!234&+12-3M!)0.!23+.&*,&<!=2.2-3!0.-<7+12-3!K/!42=&?



!DVP!

4-><!U&eV:VDM!2,=+'&()I82X:!!!B>1-6&1%&.M!-7.!<*1*!<&5-3,1.*1&!1%*1!)0.!-=&.+-5&,!*3!R@R?

,0&+242+!.&,1.2+12-3!-4!=2.2-3!0.-<7+12-3:!!!!

!

34)56#?"$#!-#"(+(--.*>#2%*#)&*#/%#,.'!,.99>#("0."+(#$!*!%"#&*%18+/!%"#@>#;A;##

E&+*7,&!I3=!*3<!O*6!*.&!1%&!5*h-.!,1.7+17.*>!+-50-3&31,!-4!=2.2-3,M!9&!&N*523&<!*!

0-1&312*>!.->&!4-.!I3=!23!=2.2-3!0.-<7+12-3!K/!5&*,7.236!=2.7,!0.-<7+&<!K/!0.25*./!%75*3!

R@R!234&+1&<!921%!'()?D!W":#!I3=?37>>!*3<!I3=Q)0.?37>>!571*31,!UW":#("$?!*3<!W":#("$?

$&*
?X:!I3=?37>>!571*31,!9&.&!0,&7<-1/0&<!921%!W":#!I3=!!"#/*."-!1-!6&3&.*1&!234&+12-7,!

=2.2-3,:!!E&+*7,&!1%&!I3=?37>>!571*31,!*.&!73*K>&!1-!,0.&*<!K&/-3<!-3&!.-73<!-4!

.&0>2+*12-3M!R@R!234&+1&<!921%!&L7*>!5*,,!*5-731,!-4!92><1/0&!W":#M!W":#$&*?M!W":#("$?!*3<!

W":#("$?$&*?!9&.&!*>>!1.&*1&<!921%!.*>1&6.*=2.!*1!19-!<02!1-!0.&=&31!1%&!,0.&*<!-4!234&+12-3!

K/!*>>!-4!1%&!=2.7,&,!&L7*>>/:!!A-31.*./!1-!9%*1!9*,!&N0&+1&<!4.-5!&N0&.25&31,!0&.4-.5&<!

921%!1.*3,4-.5&<!+&>>!>23&,!U2,=+'&(31XM!9&!-K,&.=&<!*!42=&?4-><!.&<7+12-3!23!)0.?

<&0&3<&31!,1257>*12-3!-4!=2.2-3!0.-<7+12-3!K/!R@R!234&+1&<!921%!=2.7,&,!>*+8236!("$!

U2,=+'&()I81X:!!$%7,M!1%&!*K2>21/!-4!)0.!1-!5*N252`&!=2.2-3!0.-<7+12-3!<&0&3<&<!70-3!I3=!

*3<!9*,!,0&+242+!1-!5*+.-0%*6&,:!!!!

!

)&*#-/!,89./(-#$!*!%"#&*%18+/!%"#@>#%$(*+%,!"7#.#,.+*%&0.7(#-&(+!2!+#*(-/*!+/!%"#%2#?"$#

&*%18+/!%"=#

$-!<&1&.523&!9%&1%&.!1%&!,1257>*1-./!&44&+1!-4!)0.!-3!=2.2-3!0.-<7+12-3!.&,7>1&<!4.-5!

&44&+1,!-3!I3=!0.-1&23!>&=&>,M!9&!0&.4-.5&<!9&,1&.3!K>-1!*3*>/,2,!-4!'()?D!234&+1&<!0.25*./!

%75*3!R@R:!!!B,!&N0&+1&<M!1%&.&!9*,!3-!<&4&+1!23!I3=!&N0.&,,2-3!23!P"J$!1.*3,4-.5&<!

+&>>,!>23&,!1.*3,4&+1&<!921%!0.-=2.*>!@\B!0>7,!-.!5237,!)0.!!U2,=+'&()IK1M!>&41!0*3&>X:!!!!



!DVJ!

'-9&=&.M!1%&!*5-731!-4!'()?D!I3=!0.-1&23!<&1&+1&<!23!R@R!9*,!)0.?<&0&3<&31!U2,=+'&(

)IK1M!+&31&.!*3<!.26%1!0*3&>,X:!!!)0.!+-3,2,1&31>/!-=&.+*5&!*3!*00*.&31!.&,1.2+12-3!1-!1%&!

&N0.&,,2-3!-4!1%&!0.-+&,,&<!4-.5,!-4!I3=!U60DPV!*3<!60HDX!U2,=+'&/()IK1M!+&31&.!*3<!.26%1!

0*3&>,!*3<!5X:!!$%&!60D#V!0.&+7.,-.!4-.5!-4!I3=!9*,!*>,-!*44&+1&<!K71!1-!*!>&,,&.!&N1&31!

U2,=+'&()IK1M!+&31&.!0*3&>X:!!(3!+-31.*,1M!1%&!>&=&>,!-4!O*6!0.&+7.,-.!0.__!9&.&!,252>*.!

K&19&&3!92><1/0&!W":#!*3<!W":#$&*5!*1!PV!<02!U2,=+'&/()IK1M!+&31&.!*3<!.26%1!0*3&>,!*3<!

5X:!!

B1!&*.>2&.!125&!0-231,M!1%&!*3*>/,2,!9*,!5-.&!+-50>&N!K&+*7,&!-4!<244&.&3+&,!23!

234&+12-3!.*1&,!K&19&&3!1%&!=2.7,&,:!!$%&.&4-.&M!1-!*++7.*1&>/!+-50*.&!1%&!>&=&>!-4!I3=!0&.!

234&+1&<!+&>>!*1!,7+%!125&!0-231,M!9&!&N*523&<!,&.2*>!<2>712-3,!-4!9%->&!+&>>!>/,*1&!*3<!

+-50*.&<!I3=!>&=&>,!-3>/!4-.!<2>712-3,!23!9%2+%!O*6!&N0.&,,2-3!9*,!5*1+%&<:!F3<&.!1%&,&!

+-3<212-3,M!9&!*6*23!-K,&.=&<!1%*1!)0.!%*<!,&>&+12=&!&44&+1,!-3!I3=!&N0.&,,2-3!&=&3!*1!_<02!

U2,=+'&()IK!X:!!!f%2>&!9&!-K,&.=&<!<244&.&3+&,!23!1%&!&N0.&,,2-3!-4!K-1%!1%&!0.&+7.,-.!

U60D#VX!*3<!1%&!0.-+&,,&<!U60DPVX!4-.5!-4!I3=M!<244&.&3+&,!23!&N0.&,,2-3!-4!1%&!0.-+&,,&<!

4-.5,!9&.&!5-.&!<.*5*12+!-=&.!125&!U2,=+'&()IK!X:!

Y252>*.!.&,7>1,!9&.&!-K1*23&<!921%!1%&!92><!1/0&!'()!5->&+7>*.!+>-3&!B@W!*3<!*!9&>>?

+%*.*+1&.2`&<!B@W!)0.?37>>!571*31!U;&/!&1!*>:M!D""WZ!$%&-<-.&!&1!*>:M!D""#X:!!f&!-K,&.=&<!

3-!<&4&+1!23!I3=!&N0.&,,2-3!K/!1%&!571*31!=2.7,!23!1.*3,4&+1&<!P"J$!+&>>,!U2,=+'&()IK0X:!!

'-9&=&.M!R@R!234&+1&<!921%!B@W$&*?!<2,0>*/&<!.&,1.2+1&<!I3=!&N0.&,,2-3!.&>*12=&!1-!O*6!

0.__:!!$%2,!9*,!&,0&+2*>>/!3-1*K>&!4-.!I3=!60HD!9%&.&!9&!-K,&.=&<!*3!*=&.*6&!-4!,&=&3?

4-><!5-.&!0.-1&23!23!R@R!234&+1&<!921%!92><!1/0&!=2.7,!U2,=+'&/()IK9(*3<(2X:!!!B6*23M!9&!

-K,&.=&<!*!5-.&!=*.2*K>&!&44&+1!-4!)0.!-3!I3=!60D#V!0.&+7.,-.!23!0*.1!K&+*7,&!60DPV!+*3!

K&!<2442+7>1!1-!+>&*3>/!.&,->=&!4.-5!60D#V!U2,=+'&()IK9X:!!$%7,M!1%&!*K2>21/!-4!)0.!1-!



!DVH!

+-731&.*+1!*3!R@R?,0&+242+!.&,1.2+12-3!-4!I3=!0.-1&23!&N0.&,,2-3!*3<!=2.2-3!0.-<7+12-3!2,!

+-3,&.=&<!*5-36,1!'()!=*.2*31,!2,->*1&<!4.-5!<244&.&31!'()?D?234&+1&<!0&-0>&:!

F,236!*!,252>*.!*3*>/,2,M!9&!*>,-!-K,&.=&<!1%*1!)0.!,1257>*1&<!I3=!23+-.0-.*12-3!231-!

=2.2-3,!K/!*3!*=&.*6&!-4!19-!1-!1%.&&?4-><!U2,=+'&/()IL14!X:!!'-9&=&.M!1%&!5*63217<&!-4!

1%&!&44&+1!9*,!3-1!,7442+2&31!1-!*44&+1!234&+12=21/!73<&.!1%&!+-3<212-3,!-4!-7.!*,,*/,!U<*1*!3-1!

,%-93X:!!$%7,M!,7442+2&31!I3=!2,!23+-.0-.*1&<!231-!1%&!.&,2<7*>!=2.2-3,!1-!5*231*23!1%&2.!

234&+12=21/!23!1%&!*K,&3+&!-4!)0.:!

!

)&*5+%8"/(*.+/-#.#&%-/5/*."-9./!%".9#*(-/*!+/!%"#/0./#/.*7(/-#?"$#2%*#9>-%-%,.9#1(7*.1./!%"=#

$-!<&1&.523&!1%&!5&+%*32,5!K/!9%2+%!R@R!.&,1.2+1!I3=!&N0.&,,2-3M!9&!0&.4-.5&<!*!

07>,&?+%*,&!*3*>/,2,!-4!I3=!0.-1&23!7,236!234&+1&<!R@R!*1!1&3!<02:!!S=&.!1%&!125&!+-7.,&!-4!

-7.!*,,*/M!)0.!<2<!3-1!*44&+1!1%&!L7*3121/!-4!1%&!0.&+7.,-.!4-.5!-4!I3=!U60D#VX!,/31%&,2`&<!

921%23!1%&!-3&!%-7.!07>,&!U"!i!WM!2,=+'&()IM1!*3<!<*1*!3-1!,%-93X:!!'-9&=&.!)0.!

23+.&*,&<!1%&!%*>4?>24&!-4!1%&!0.-+&,,&<!4-.5!U60DPVX!4.-5!J:J%!1-!T:T%!U&!e!V:VVVDM!2,=+'&/(
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=2.->-62+*>!&3<0-231!23!*!.&,1.2+1&<!+&>>!1/0&:!$%&!-K,&.=*12-3!1%*1!)0.!*44&+1,!*!>*1&!0.-+&,,!

23!1%&!=2.*>!>24&+/+>&!9*,!23212*>>/!,7.0.2,236M!K&+*7,&!1%&!&442+2&31!23+-.0-.*12-3!-4!)0.!231-!

=2.2-3,!,766&,1,!21!*+1,!-3!*!,1&0!23!1%&!=2.*>!>24&+/+>&!0.&+&<236!231&6.*12-3UG7!&1!*>:M!D""_X:!

(3<&&<M!1%&!1*.6&1236!-4!@ABCD!4-.!0.-1&*,-5*>!<&6.*<*12-3!K/!)0.!*,!&*.>/!*,!42=&!%-7.,!

0-,1!234&+12-3!,766&,1,!1%*1!)0.!0*+8*6&<!231-!=2.2-3,!2,!,7442+2&31!1-!23212*1&!@ABCD?

<&0&3<&31!0*1%9*/,:!(31&.&,1236>/M!1%&!0.-1&*,-5&!23%2K21-.M!RODJPM!K>-+8&<!1%&!&44&+1!-4!

)0.!-3!@ABCD!255&<2*1&>/!0-,1!234&+12-3M!K71!<2<!3-1!*+12=*1&!1%&!5*+.-0%*6&!.&,1.2+12-3!

-4!I3=!&N0.&,,2-3!9%&3!*<<&<!*41&.!234&+12-3!9*,!&,1*K>2,%&<:!!O2=&3!1%*1!)0.!0.&=&31,!

*+12=*12-3!-4!1%&!233*1&!25573&!.&,0-3,&!UG*67&11&!&1!*>:M!PVDHXM!1%&!&44&+1!-4!)0.!-3!>*1&!

,1*6&,!-4!234&+12-3!>28&>/!.&,7>1,!4.-5!21,!*K2>21/!1-!+-731&.*+1!231.23,2+!*312=2.*>!0*1%9*/,!

1%*1!K&+-5&!70.&67>*1&<!70-3!=2.*>!,&3,236!U2,=+'&()I3JX:!!$%7,M!5*+.-0%*6&!.&,1.2+12-3!

-4!I3=!&N0.&,,2-3!23!1%&!*K,&3+&!-4!)0.!2,!>28&>/!*!<-93,1.&*5!+-3,&L7&3+&!-4!=2.*>!,&3,236!

*3<!233*1&!25573&!*+12=*12-3!U2,=+'&()I3JX:!!f%&1%&.!=2.*>!,&3,236!23!1%&!*K,&3+&!-4!)0.!

.&,7>1,!23!1%&!70.&67>*12-3!-4!*!+&>>7>*.!4*+1-.!1%*1!K23<,!*3<!<2,.701,!I3=!1.*442+8236!

.&5*23,!1-!K&!23=&,126*1&<:!

(1!2,!231&.&,1236!1-!3-1&!1%*1!RFYWDM!9%2+%!2,!712>2`&<!K/!)0.!1-!0.&=&31!*+12=*12-3!-4!1%&!

233*1&!25573&!.&,0-3,&M!2,!*>,-!17.3&<!-=&.!K/!1%&!0.-1&*,-5&!UG*67&11&!&1!*>:M!PVDHX:!!!(3!

*<<212-3M!9&!%*=&!3-1&<!1%*1!@ABCD!*3<!F\OP!*.&!,252>*.>/!17.3&<!-=&.!=2*!*!)0.?

<&0&3<&31!0*1%9*/!23!0.25*./!+&>>,:!!$%&!&44&+1!-4!)0.!-3!F\OP!>&=&>,!%*,!K&&3!<&,+.2K&<!

0.&=2-7,>/!23!-1%&.!+&>>!1/0&,!U^.2&1!&1!*>:M!PVVJZ!f&3!&1!*>:M!PVDPX!K71!1%&!.->&!-4!F\OP!



!DDD!

.&5*23,!73+>&*.:!F\OP!%*,!K&&3!>238&<!1-!.&<7+&<!*++757>*12-3!-4!7.*+2>*1&<!@\B!

231&.5&<2*1&,!23!'()!234&+1&<!0.25*./!A@Hb!$!+&>>,!&N0.&,,236!)0.!U\-.5*3!&1!*>:M!PVDDX:!!!

f%&1%&.!F\OP!*3<!1%&!YGaH!+-50>&N!9-.8!+--0&.*12=&>/!1-!+>&*.!'()!231&.5&<2*1&,!*3<!

0.&=&31!25573&!*+12=*12-3!23!'()!234&+1&<!0.25*./!+&>>!,/,1&5,!2,!*3!231&.&,1236!

%/0-1%&,2,!1%*1!.&5*23,!1-!K&!23=&,126*1&<:!

(3!,755*./M!9&!%*=&!<&1&.523&<!1%*1!)0.!23+.&*,&,!,0.&*<!-4!'()?D!23!R@R!K/!

+-731&.*+1236!*3!R@R?,0&+242+!.&,1.2+12-3!-4!I3=!&N0.&,,2-3!1%*1!>&*<,!1-!>/,-,-5*>!

<&6.*<*12-3!-4!I3=!*3<!.&<7+&<!=2.2-3!0.-<7+12-3:!!\-1*K>/M!1%2,!0*1%9*/!.&>2&,!70-3!1%&!

&N0.&,,2-3!-4!1%&!)0.!+-4*+1-.!@ABCD!*3<!0.-=2<&,!1%&!42.,1!5&+%*32,5!1%*1!12&,!*!)0.?

<&0&3<&31!@ABCD!0*1%9*/!1-!*!=2.*>!234&+12-3!0%&3-1/0&!23!*!.&,1.2+1&<!+&>>!1/0&:!!

R*+.-0%*6&,!.&0.&,&31!*3!250-.1*31!+-3<721!4-.!'()?D!234&+12-3!-4!A@Hb!$!+&>>,UY%*.-=*!&1!

*>:M!PVV_X!*3<!*.&!234&+1&<!<7.236!1%&!*+71&!0%*,&!-4!'()?D!234&+12-3U'>*<28!&1!*>:M!PVVTX:!!

$%7,M!1%&,&!,17<2&,!0.-=2<&!250-.1*31!23,26%1,!231-!%-9!'()!&=*<&,!1%&!233*1&!25573&!

0*1%9*/,!1%*1!9-7><!-1%&.92,&!.&+-632`&!*3<!.&,1.2+1!=2.*>!234&+12-3!23!0.25*./!+&>>,!1%*1!

*.&!1%&!1*.6&1,!-4!'()?D!!"#$!$%:!



!DDP!

T#%&',#-/(#<D(T&%">D/(

J"/!@%1!(-#."1#+(99#9!"(-##

B312K-<2&,!1-!AB0PH![cA_T!+-3h76*1&<!1-!0%/+-&./1%.23!U^IX!-.!4>7-.&,+&23!

2,-+/*3*1&!UC($AX]!9&.&!-K1*23&<!4.-5!E&+85*3!A-7>1&.:!B312K-<2&,!1-!1%&!4->>-9236!

0.-1&23,!9&.&!7,&<!4-.!25573-K>-1!*3*>/,2,Z!^Gc?D!U,+?DTTWJM!Y*31*!A.7`XM!RFYWD!

U*KDHJWTM!BK+*5XM!@ABCD!UDD#DP?D?B^!^.-1&231&+%XM!F\OP!UI^;HJTDM!I021-52+,XM!

$7K7>23!U$_D#WM!Y265*XM!O*6M!60DPVM!60HDM!*3<!)0.![B(@Y!;&*6&31!^.-6.*5M!@2=2,2-3!-4!

B(@YM!\(B(@M!\('n!!A*1*>-6!\75K&.,!HP_V!*3<!PWW!9&.&!4.-5!@.:!R2+%*&>!^%&>*3!U'*1+%!&1!

*>:M!D""PX:!!A*1*>-6!375K&.!DD__T!9*,!4.-5!@.:!R2+%*&>!d92+8!Ud92+8!&1!*>:M!PVVDX:!!A*1*>-6!

375K&.!J"_D!9*,!4.-5!@.:!o&44.&/!c-00:]!!'()?(6!,&.75!7,&<!4-.!.*<2-25573-*,,*/!9*,!

-K1*23&<!1%.-76%!1%&!B(@Y!;&*6&31!^.-6.*5M!@2=2,2-3!-4!B(@YM!\(B(@M!\('!+*1*>-6!J"_T!

4.-5!\BE(!*3<!\'GE(X!*3<!%*,!K&&3!<&,+.2K&<!0.&=2-7,>/UC.&&<!*3<!R*.123M!D""_KX:!

AIRNDTH!+&>>,!9&.&!-K1*23&<!1%.-76%!1%&!\('!B(@Y!;&*6&31!^.-6.*5M!@2=2,2-3!-4!

B(@YM!\(B(@M!\('n!DTHNAIR!4.-5!@.:!^&1&.!A.&,,9&>>:!

!

)!*.9#+%"-/*8+/-#

0W":#!*3<!0\GH?J!9&.&!-K1*23&<!1%.-76%!1%&!B(@Y!;&*6&31!^.-6.*5M!@2=2,2-3!-4!

B(@YM!\(B(@M!\('n!+*1*>-6!375K&.,!J__P!*3<!DDH!4.-5!@.:!;-3*><!O:!A->>5*3!*3<!@.:!

R*>+->5!R*.123M!.&,0&+12=&>/!UB<*+%2!&1!*>:M!D"W#Z!A->>5*3!&1!*>:M!D""PX:!0\G?^($&*?!%*,!

K&&3!<&,+.2K&<!0.&=2-7,>/U\-.5*3!&1!*>:M!PVDDX:!!Y()JbM!0,^BaPM!0B^R?DPPD!U,%\AX!*3<!

0@ABC?B^R:D?J!U,%@ABCDX!9&.&!-K1*23&<!4.-5!@.:!o&.&5/!G7K*3!U^&.1&>!&1!*>:M!PVDDX:!!

0B@W!U'()?DB@WX!*3<!0B@W$&*?!U'()?DB@W)0.aX!9&.&!-K1*23&<!4.-5!)2+&31&!^>*3&>>&,M!^%@:!

Ud255&.5*3!&1!*>:M!PVV#X:!



!DDJ!

0W":#$&*5!9*,!6&3&.*1&<!K/!42>>236!23!1%&!B4>!((!,21&!*1!0-,212-3!_#JH!-4!0W":#!921%!

c>&3-9!!0->/5&.*,&!*3<!.&>26*1236:!!0W":#("$5!9*,!+.&*1&<!K/!.&5-=236!*!E,*E(?Y17(!

4.*65&31!4.-5!0W":#M!*,!<&,+.2K&<UA*.1&.!&1!*>:M!PVDVX:!!0W":#("$5#$&*5!9*,!5*<&!K/!>26*1236!

1%&!I+-;(?B0*(!4.*65&31!4.-5!0W":#$&*5!231-!0W":#("$5:!0W":#=0.k#_;!*3<!0W":#=0.'TD;!

9&.&!+-3,1.7+1&<!K/!,7K,12171236!,/31%&12+!571*31!->26-37+>&-12<&,!231-!1%&!I+-;(!*3<!Y*>(!

,21&,!23!0W":#:!!0\GH?J$&*?!9*,!6&3&.*1&<!K/!>26*1236!1%&!Y0&(?Y*>(!4.*65&31!4.-5!0\G?

^($&*?!231-!0\GH?J:!

)2.7,!,1-+8,!9&.&!-K1*23&<!K/!1.*3,4&+12-3!-4!P"J$!+&>>,!921%!0.-=2.7,!&N0.&,,2-3!

0>*,52<,!7,236!0->/&1%/>&32523&M!*,!<&,+.2K&<!UR+\*5*.*!&1!*>:M!PVDPX:!!)2.*>!,70&.3*1*31,!

9&.&!+->>&+1&<!*1!HW%!*3<!+&31.2476&<!*1!D_VV!.05!1-!.&5-=&!+&>>!<&K.2,:!!)2.7,!9*,!,1-.&<!

*1!?WVpA!*3<!L7*31242&<!K/!AB0PH!IG(YBM!*,!<&,+.2K&<!UY*>5-3!*3<!$.-3-M!PVVTX:!

(

I(99#+89/8*(#."1#$!*.9#!"2(+/!%"#

G&78-+/1&,!2,->*1&<!4.-5!*3-3/5-7,!<-3-.,!K/!*0%&.&,2,!9&.&!-K1*23&<!4.-5!\&9!

m-.8!E>--<!A&31&.!A-50-3&31!G*K-.*1-./!UG-36!(,>*3<!A21/M!\mX:!!^&.20%&.*>!K>--<!

5-3-37+>&*.!+&>>,!U^ERAX!9&.&!07.242&<!K/!C2+->>!<&3,21/!6.*<2&31!,&0*.*12-3M!*,!

<&,+.2K&<U\-.5*3!&1!*>:M!PVDDX:!!AIRNDTH!+&>>,!9&.&!+7>17.&<!23!;DVM!*3<!234&+1&<!921%!

'()?D!K/!,023-+7>*12-3!*,!<&,+.2K&<!*K-=&UY*>1&.!&1!*>:M!D"W_X:!

A@DHb!5-3-+/1&,!9&.&!2,->*1&<!K/!0-,212=&!,&>&+12-3!921%!*3!I*,/Y&0!5*63&12+!

,-.1236!821!UY1&5A&>>!$&+%3->-62&,X:!!R-3-+/1&?<&.2=&<!5*+.-0%*6&,!UR@RX!9&.&!

-K1*23&<!K/!+7>17.236!5-3-+/1&,!23!;DV!U;^R(?D#HV!921%!DVq!4&1*>!K-=23&!,&.75!UO2K+-M!

(3=21.-6&3XM!0&32+2>>23!UDV!F321,Q5>XM!,1.&01-5/+23!UDV!r6Q5>XM!G?6>71*523&!UP"P!r6Q5>XM!

R?AYC!U_V!36Q5>M!;s@!,/,1&5,X!*3<!OR?AYC!U_V!36Q5>!;s@!,/,1&5,XX!4-.!T?"!<*/,M!*,!



!DDH!

<&,+.2K&<!UG*%-7*,,*!&1!*>:M!PVDPX:!!R@R!9&.&!23+7K*1&<!921%!'()?D!4-.!H%M!9*,%&<!921%!

0%-,0%*1&!K744&.&<!,*>23&!U^EYX!*3<!+7>17.&<!23!4.&,%!5&<275M!*,!<&,+.2K&<!U^&&1&.,!&1!*>:M!

PVVPX:!!!

A@Hb!>/50%-+/1&,!9&.&!0.&0*.&<!*,!4->>-9,Z!!B<%&.&3+&?<&0>&1&<!^ERA!9&.&!

<&0>&1&<!-4!A@_#b!+&>>,!UI*,/!Y&0M!Y1&5A&>>!$&+%3->-62&,X!*3<!A@Wb!+&>>,!U@/3*!K&*<,M!

Y265*X!K/!3&6*12=&!,&>&+12-3:!!A@Hb!>/50%-+/1&,!9&.&!,1257>*1&<!23!;DV!*3<!

0%/1-%*&5*66>712323!U^'BM!_r6Q5>X:!!(G?P!U_VV!(FQ5>X!9*,!*<<&<!1-!1%&!+7>17.&!PH%!

4->>-9236!^'B!,1257>*12-3:!!A@Hb!$!+&>>,!9&.&!234&+1&<!921%!'()?D!K/!,023-+7>*12-3!

UP_VV.05!*1!P_pA!4-.!P?J%X!HW?TP%!4->>-9236!^'B!,1257>*12-3M!*,!<&,+.2K&<!U\-.5*3!&1!*>:M!

PVDDX:!!(34&+1&<!+&>>,!9&.&!5*231*23&<!23!;DV!*3<!(G?P!7312>!*3*>/`&<:!!(

,%;\B!83-+8<-93!-4!@ABCD!9*,!0&.4-.5&<!*,!0.&=2-7,>/!<&,+.2K&<!U^&.1&>!&1!*>:M!

PVDDX:!!E.2&4>/M!9&!,023-+7>*1&<!0.25*./!5-3-+/1&,!921%!)Y)?O?0,&7<-1/0&<!Y()Jb!4-.!P!

%-7.,!921%!DV!r6Q5>!0->/K.&3&!1-!*>>-9!)0N?<&0&3<&31!<-935-<7>*12-3!-4!YBR'@D:!!

A&>>,!9&.&!1%&3!23+7K*1&<!-=&.326%1!23!;^R(bDVq!+&.1242&<!&3<-1-N23?>-9!CEY!

U(3=21.-6&3X!921%!R?AYC!U_V!36Q5>M!;s@!,/,1&5,X!*3<!OR?AYC!U_V!36Q5>!;s@!,/,1&5,X!

0>7,!PVµ6!)Y)?O?0,&7<-1/0&<!>&312=2.7,!+-31*23236!*3!,%;\B!+*,,&11&!1*.6&1236!>7+24&.*,&!

U,%\AX!-.!@ABCDU,%@ABCDX:!!C->>-9236!*3!-=&.326%1!23+7K*12-3M!1%&!+&>>,!9&.&!+7>17.&<!4-.!

J!<*/,!23!4.&,%!5&<275!K&4-.&!*<<212-3!-4!DVr6Q5>!07.-5/+23!4-.!J!*<<212-3*>!<*/,!0.2-.!

1-!234&+12-3:!

!

K9%:#+>/%,(/*>#-/.!"!"7##

(31.*+&>>7>*.!,1*23236!4-.!O*6!AB0PH!&N0.&,,2-3!9*,!0&.4-.5&<!*,!<&,+.2K&<!

0.&=2-7,>/!UA*.1&.!&1!*>:M!PVDVX:!!C-.!+&>>!+/+>&!*3*>/,2,M!+&>>,!9&.&!0&.5&*K2>2`&<!921%!DVVq!



!DD_!

&1%*3->!*3<!1.&*1&<!921%!_Vr6Q5>!0.-02<275!2-<2<&!*3<!DVVr6Q5>!;\*,&!1/0&!(?B!23!^EY!

*,!<&,+.2K&<!Ud255&.5*3!&1!*>:M!PVV#X:!!A&>>!+/+>&!<2,1.2K712-3!9*,!5-<&>&<!7,236!C>-9o-!

,-419*.&!UA/1&8X:!

!

?C4FJ##

Y70&.3*1*31!+-31*23236!=2.*>!0*.12+>&,!9*,!>/,&<!23!$.21-3?a!>/,2,!K744&.!UV:V_q!

$9&&3?PVM!V:_q!$.21-3?a?DVVM!V:_q!A*,&23!23!^EYX:!!B312?0PH!*312K-</!U+>-3&!DWJ?'DP?_AX!

9*,!K-73<!1-!\F\A!R*N2,-.0!0>*1&,:!!G/,&<!,*50>&,!9&.&!+*017.&<!4-.!D?P%!*3<!23+7K*1&<!

921%!K2-123/>*1&<!*312?0PH!*312K-</!U+>-3&!JD?"V?P_X:!!JD?"V?P_!9*,!K2-123/>*1&<!921%!1%&!

Id?G238!R2+.-!Y7>4-?\'Y?E2-123/>*12-3!c21!U^2&.+&X:!!Y*50>&,!9&.&!<&1&+1&<!7,236!

,1.&01*=2<23?';^!UC21`6&.*><X!*3<!JMJgM_M_g?$&1.*5&1%/>K&3`2<23&!,7K,1.*1&M!*,!

<&,+.2K&<UY*>5-3!*3<!$.-3-M!PVVTX:!!)2.2-3!0.-<7+12-3!9*,!3-.5*>2`&<!4-.!234&+1&<!+&>>!

375K&.!K/!<2=2<236!1%&!AB0PH!5&*,7.&<!K/!IG(YB!23!,70&.3*1*31!K/!1%&!375K&.!-4!O*6b!

+&>>,!*+L72.&<!K/!4>-9!+/1-5&1./!921%23!*!42N&<!231&.=*>!-4!125&:!

!

RBIP#

@\B!9*,!2,->*1&<!4.-5!H!1-!_!N!DV_!R@R!7,236!1%&!@\&*,/!E>--<!s!$2,,7&!c21!

Uk2*6&3X:!!'()?D!@\B!*3<!JSIT!@\B!9&.&!L7*31242&<!K/!L7*3121*12=&!^A;!Uk^A;X!7,236!

,0&+242+!0.25&.,!*,!<&,+.2K&<!0.&=2-7,>/!UA>-7,&!&1!*>:M!D"W"Z!R+\*5*.*!&1!*>:M!PVDJZ!

\-.5*3!&1!*>:M!PVDDX:!

!

U(-/(*"#@9%//!"7#



!DD#!

R@R!9%->&!+&>>!>/,*1&!0.&0*.*12-3:!!R@R!234&+1&<!921%!'()?D!9&.&!9*,%&<!921%!

^EY!K&4-.&!K&236!>/,&<!23!E>7&!G-*<236!E744&.!UA&>>!Y263*>236X:!!fAG!9&.&!,-32+*1&<!921%!*!

R2,-32N!,-32+*1-.!Uk,-32+*M!GGA:X!*3<!+>*.242&<!K/!+&31.2476*12-3!*1!DJVVV.05:!

)2.*>!>/,*1&!0.&0*.*12-3:!!Y70&.3*1*31!4.-5!234&+1&<!+&>>,!9*,!0*,,&<!1%.-76%!*!

V:H_r5!42>1&.!*3<!=2.2-3,!9&.&!0&>>&1&<!K/!7>1.*+&31.2476*12-3!*1!P_MVVV.05M!*,!

<&,+.2K&<US3-!&1!*>:M!PVVTZ!f*%&&<!&1!*>:M!PVV"X:!!$%&!=2.7,?+-31*23236!0&>>&1!9*,!>/,&<!23!

E>7&!G-*<236!E744&.!*3<!+>*.242&<!K/!+&31.2476*12-3!*1!DJVVV.05:!!!

G/,*1&,!9&.&!*3*>/`&<!K/!25573-K>-1!*3<!0.-1&23!>&=&>,!9&.&!L7*31242&<!7,236!

B<-K&!^%-1-,%-0!*,!<&,+.2K&<U\-.5*3!&1!*>:M!PVDDX:!!

!

P.1!%!,,8"%&*(+!&!/./!%"#J--.>#
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I.!43&,24.)(S.0!24*2!%&'!+,6-2.'*+2)!4OVF!!K,!0.2.'A(-.!(8!%&'!'.=61*2.)!4OV!1./.1)E!I.!

.B*A(-.0!4OV!.B&'.))(,-!(-!OPO!(-8.+2.0!53!I(1023&.!CD%7"!M$F_!,'!M$F_$5&7!*2!)./.-!*-0!

2.-!0*3)!&,)2!(-8.+2(,-E!2(A.!&,(-2)!*2!I4(+4!4(=4!-6A5.')!,8!+.11)!I.'.!(-8.+2.0F!!D-0..0E!

(-8.+2(,-!,8!OPO!53!I(1023&.!CD%7"!M$F_!'.06+.0!4OV!1./.1)!)(B23!&.'+.-2!53!)./.-!0&(E!



!"@_!

*-0!-(-.23!&.'+.-2!53!2.-!0&(E!562!M$F_$5&7!4*0!*!A,'.!)6521.!.88.+2!,-!4OV!9=,56('!)>I@<F!!!

P,I-'.=61*2(,-!,8!4OV!53!$5&!'*-=.0!8',A!-,!.88.+2!2,!8(/.78,10!(-!.B&.'(A.-2)!&.'8,'A.0!

,-!+.11)!8',A!0(88.'.-2!0,-,')!9"!j!YE!5!f!HFHWE!=,56('7!)>I@:J<F!!D-2.'.)2(-=13E!24.).!.88.+2)!

,8!$5&!,-!4OV!.B&'.))(,-!*&&.*'.0!2,!5.!A,'.!0'*A*2(+!24*-!24.!.88.+2!,8!$5&!,-!24.!

8'.U6.-+3!,8!(-8.+2.0!+.11)E!)6==.)2(-=!24*2!(-8.+2(,-!I*)!-,2!'.U6('.0!8,'!4OV!

0,I-A,061*2(,-!9=,56('!)>I@<F!!b8!-,2.E!24.!.88.+2!,8!$5&!,-!4OV!.B&'.))(,-!+,''.1*2.0!

I(24!(2)!.88.+2)!,-!CD%7"!;-/!*-0!PTNL"!,5).'/.0!&'./(,6)13!9=,56('!)>I@!*-0!"#$%&'(!EC!

=,56('7!E>H!$/8!E>K<F!!N12,=.24.'E!24.).!'.)612)!0.A,-)2'*2.!24*2!%&'!+,6-2.'*+2)!4OV!53!

0,I-'.=61*2(-=!4OV!.B&'.))(,-F!!!

! K4.!8(-0(-=!24*2!$5&!1,I.')!24.!*A,6-2!,8!4OV!0.2.+2.0!53!I.)2.'-!51,2!()!

)6'&'()(-=!=(/.-!24*2!CD%!()!-,2!J-,I-!2,!*88.+2!2,2*1!4OV!1./.1)F!!D2!4*)!&'./(,6)13!5..-!

)4,I-!24*2!24.!CD%!*++.)),'3!&',2.(-![.8!'.A,/.)!4OV!8',A!24.!)6'8*+.!,8!OPOE!562!24()!

)6'8*+.!0,I-A,061*2(,-!0,.)!-,2!*88.+2!24.!2,2*1!1./.1!,8!4OV9%(=.'6)2!.2!*1FE!GHHW<F!!!

[./.'24.1.))E!2,!0.2.'A(-.!(8![.8!()!'.U6('.0!8,'!%&'7A.0(*2.0!0,I-'.=61*2(,-!,8!2,2*1!

4OV!1./.1)E!I.!.B*A(-.0!4OV!1./.1)!(-!OPO!(-8.+2.0!I(24!CD%7"!M$F_!A62*-2)!1*+J(-=!"-?E!

$5&E!,'!5,24!=.-.)!9M$F_"-?7<F!!O62*2(,-!,8!$5&!4*0!*!A6+4!A,'.!0'*A*2(+!.88.+2!,-!CD%7

A.0(*2.0!4OV!0,I-'.=61*2(,-!24*-!A62*2(,-!,8!"-?E!0.)&(2.!)(A(1*'!(-8.+2(,-!8'.U6.-+(.)!

*-0!Z*=!&'WW!.B&'.))(,-!5.2I..-!OPO!(-8.+2.0!53!M$F_$5&7!,'!M$F_"-?7!9=,56('!)>IJE!

).+,-0!*-0!24('0!1*-.)<F!!N1),E!24.!&'.).-+.!,8!$5&!+,''.1*2.0!I(24!4OV!0,I-'.=61*2(,-!

./.-!(-!24.!*5).-+.!,8!"-?!9=,56('!)>IJ!24('0!*-0!8,6'24!1*-.)<F!!K46)E!I.!+,-+160.0!24*2!

4OV!0,I-'.=61*2(,-!53!$5&!0(0!-,2!0.&.-0!,-!"-?F!

! ^.!-.B2!I()4.0!2,!0.2.'A(-.!(8!24.!0,I-'.=61*2,'3!.88.+2!,8!$5&!,-!4OV!()!)&.+(8(+!

2,!24*2!A,1.+61.!,'!(8!$5&!'.=61*2.)!,24.'!T>V)!J-,I-!2,!(-2.'*+2!I(24!CD%!;-/F!!PT7:DZ[!()!



!"@Y!

)6+4!*!A,1.+61.!.B&'.)).0!,-!24.!)6'8*+.!,8!0.-0'(2(+!+.11)!9PT<!24*2!A.0(*2.)!CD%!2'*-)7

(-8.+2(,-!,8!TP@\!K!+.11)!53!PT!9Z.(]2.-5..J!*-0!Z'(-=46()E!GHH$R!Z.(]2.-5..J!.2!*1FE!GHHH<F!!

OPO!8',A!8,6'!0,-,')!I.'.!.B*A(-.0!8,'!PT7:DZ[!.B&'.))(,-E!562!,-13!+.11)!8',A!2I,!

0,-,')!.B&'.)).0!0.2.+2*51.!1./.1)!,8!PT7:DZ[!90*2*!-,2!)4,I-<F!!D-!OPO!8',A!24.).!

0,-,')E!4,I./.'E!(-8.+2(,-!53!CD%7"!M$F_!0,I-A,061*2.0!PT7:DZ[!YH!2,!MH!&.'+.-2!

+,A&*'.0!I(24!M$F_$5&7!,'!A,+J!(-8.+2.0!+.11)!9=,56('7!)>I"!$/8!J<F!!D-!,-.!0,-,'E!I.!

I.'.!)6'&'().0!2,!,5).'/.!YHe!PT7:DZ[!0,I-'.=61*2(,-!(-!24.!2,2*1!+.11!&,&61*2(,-!

+,-)(0.'(-=!24*2!,-13!#e!,8!+.11)!I.'.!(-8.+2.0!53!CD%7"!M$F_!9=,56('!)>I"<F!!K4.).!'.)612)!

,&.-.0!24.!&,))(5(1(23!24*2!(-8.+2(,-!I*)!-,2!'.U6('.0!8,'!$5&!2,!0,I-A,061*2.!PT7:DZ[F!!

D-!)6AE!I4(1.!OPO!)2(A61*2.0!6-0.'!,6'!+,-0(2(,-)!0(0!-,2!+,-)()2.-213!.B&'.))!PT7:DZ[E!

24()!A,1.+61.!I*)!0,I-A,061*2.0!53!$5&#I4.-!(2!I*)!.B&'.)).0F!

! L(-*113E!=(/.-!24*2!(-8.+2(,-!,8!OPO!(-!24.!&'.).-+.!,8!.-2'3!(-4(5(2,')!'.U6('.)!24.!

(-2.'*+2(,-!5.2I..-!%&'!*-0!PTNL"E!I.!*)J.0!I4.24.'!PTNL"!()!(-/,1/.0!(-!24.!5*)*1!

'.=61*2(,-!,8!4OV!*-0!PT7:DZ[F!!K,!.B*A(-.!24.!.88.+2!,8!PTNL"!,-!4OV!*-0!PT7:DZ[E!I.!

)(1.-+.0!PTNL"!(-!OPO!6)(-=!*-!)4V[N7.B&'.))(-=!1.-2(/('6)9`.'2.1!.2!*1FE!GH""<F!!D-!24.!

*5).-+.!,8!PTNL"E!I.!,5).'/.0!24*2!1./.1)!,8!4OV!*-0!PT7:DZ[!I.'.!2I,78,10!*-0!8,6'7

8,10!4(=4.'E!'.)&.+2(/.13!9=,56('!)>IJ<F!!K4()!'.)612!()!+,-)()2.-2!I(24!*!A,0.1!(-!I4(+4!

PTNL"!'.=61*2.)!5*)*1!1./.1)!,8!4OV!*-0!PT7:DZ[F!

!

J,7+677,./!$/8!06&6('!8,('+&,./7!

! K4.!(0.-2(8(+*2(,-!,8!&'(A*'3!+.11!+6126'.!+,-0(2(,-)!(-!I4(+4!%&'!.-4*-+.)!

'.&1(+*2(,-!4*)!5..-!*!5*''(.'!2,!(0.-2(8(+*2(,-!,8!4,)2!'.)2'(+2(,-!8*+2,')!+,6-2.'*+2.0!53!

%&'F!!C.'.E!I.!'.&,'2!-,/.1!+.11!+6126'.!+,-0(2(,-)!6-0.'!I4(+4!%&'!.-4*-+.)!CD%!



!"@M!

'.&1(+*2(,-!(-!&'(A*'3!OPO!A,'.!0'*A*2(+*113!24*-!(-!*-3!&'./(,6)13!+4*'*+2.'(S.0!

)3)2.AF!!K4.!8*+2!24*2!*-2(74OV!*-2(5,03!(-+'.*).)!CD%!(-8.+2(,-!2I,78,10!)6==.)2)!24*2!

4OV!'.)2'(+2)!CD%!(-8.+2(,-!,8!A*+',&4*=.)F!!D-!)65).U6.-2!.B&.'(A.-2)E!I.!8,6-0!24*2!%&'!

0,I-'.=61*2.)!24.!T>V)!4OV!*-0!PT7:DZ[F!!N00(2(,-*1!)260(.)!*'.!-..0.0!2,!0.2.'A(-.!

I4.24.'!24.).!.88.+2)!,8!%&'!*'.!1(-J.0!9)..!0()+6))(,-!5.1,I!*-0!"#$%&'(!HF<!

K4.!+,-).'/*2(,-!,8!$5&!*A,-=!1.-2(/('6).)!)6==.)2)!(2!+,-8.')!*!)(=-(8(+*-2!

'.&1(+*2(,-!*0/*-2*=.E!562!$5&!0.1.2(,-!A62*-2)!4*/.!'.1*2(/.13!A(10!&4.-,23&.)!(-!.B()2(-=!

+.11!+6126'.!A,0.1)9>(A!*-0!;A.'A*-E!GH""R!>(A!.2!*1FE!GH"G<E!,5)2'6+2(-=!.88,'2)!2,!

6-0.')2*-0!24.!A,1.+61*'!A.+4*-()A!,8!$5&F!!%&'!4*)!5..-!'.&,'2.0!2,!.-4*-+.!24.!

(-8.+2(,-!,8!OPO!2I,!2,!24'..!8,10!c"#$%&'(!EC!=,56('7!E>B@:J!*-0!9:4.'A*-!.2!*1FE!GHH#<dF!!

^.!0()+,/.'.0!24*2!2'.*2A.-2!,8!OPO!I(24!'.*=.-2)!(-4(5(2(-=!CD%!.-2'3!(-+'.*).0!24.!

.88.+2!,8!%&'!,-!(-8.+2(/(23!2,!='.*2.'!24*-!"HH!8,10F!K4.!*00(2(,-!,8!.-2'3!(-4(5(2,')!2,!OPO!

+6126'.)!A*3!'.&1(+*2.!0(886)(51.!5*''(.')!2,!!"#$!$'!(-8.+2(,-!24*2!A*3!(-2.-)(83!).1.+2(,-!8,'!

1.-2(/('6).)!.B&'.))(-=!$5&F!!N5,62!2I.-23!&.'+.-2!,8!CD%7"!(-8.+2.0!(-0(/(06*1)!0./.1,&!

*-2(5,0(.)!24*2!-.62'*1(S.!.-/.1,&.)!8',A!*!5',*0!1(5'*'3!,8!CD%7"!(),1*2.)E!*-0!./(0.-+.!

)6==.)2)!+,7./,162(,-!,8!CD%!;-/!*-0!-.62'*1(S(-=!*-2(5,0(.)!!"#$!$'!9>(*,!.2!*1FE!GH"#<F!!

N00(2(,-*113E!4,)2!).'6A!1.+2(-)!)6+4!*)!OQ>!,&),-(S.!*-0!-.62'*1(S.!CD%!53!5(-0(-=!CD%!

;-/9;S.J,I(2S!.2!*1FE!"$M$R!X(!.2!*1FE!GHHW<F!!%&'!A*3!&',/(0.!CD%!I(24!*!A.+4*-()A!,8!

.)+*&.!8',A!-.62'*1(S*2(,-!53!*-2(5,0(.)!,'!1.+2(-)E!*-0!A*3!.B&1*(-!I43!24.).!

.-0,=.-,6)!(AA6-.!A.+4*-()A)!0,!-,2!.88.+2(/.13!+,-2',1!CD%!(-!(-8.+2.0!&.,&1.!9O+T,3!

*-0!^.())E!GH"#<F!!K4.'.8,'.E!24.!.-2'3!(-4(5(2,')!6).0!(-!,6'!)2603!'.&'.).-2!*!/*16*51.!

2,,1!2,!)2603!%&'!53!A,0.1(-=!+,-0(2(,-)!6-0.'!I4(+4!CD%7"!(-8.+2)!OPO!!"#$!$'F!!!



!"@$!

i-0.')2*-0(-=!24.!A.+4*-()A!I4.'.53!.-2'3!(-4(5(2,')!*A&1(83!24.!.88.+2!,8!%&'!,-!

(-8.+2(,-!,8!OPO!I(11!'.U6('.!86'24.'!(-/.)2(=*2(,-F!!!Z(/.-!24*2!+.1172,7+.11!)&'.*0!4*)!5..-!

'.&,'2.0!2,!5.!'.)()2*-2!2,!-.62'*1(S(-=!*-2(5,0(.)!*-0!+.'2*(-!*-2('.2',/('*1!0'6=)!9O*'2(-!

*-0!:*22.-2*6E!GHH$R!:(=*1!.2!*1FE!GH""<E!,-.!&,))(5(1(23!()!24*2!%&'!.-4*-+.)!+.1172,7+.11!

)&'.*0!(-!,6'!)3)2.AF!!D-!*00(2(,-E!24.!,5).'/*2(,-!24*2!.-2'3!(-4(5(2,')!0(0!-,2!(-816.-+.!

24.!%&'!'.U6('.A.-2!8,'!CD%!(-8.+2(,-!,8!T;OB"Y@!K!+.11)!,'!&'(A*'3!TP@\!K!+.11)!,&.-!24.!

&,))(5(1(23!24*2!A*+',&4*=.)!.B&'.))!,'!6&'.=61*2.!'.)2'(+2(,-!8*+2,')!24*2!K!+.11)!0,!-,2F!!

OPO7)&.+(8(+!&*22.'-!'.+,=-(2(,-!'.+.&2,')!,'!A.+4*-()A)!,8!/('*1!.-2'3!A*3!*1),!*A&1(83!

24.!.88.+2!,8!%&'!,-!(-8.+2(,-!I4.-!.-2'3!()!(-4(5(2.0!&4*'A*+,1,=(+*113F!!D-4(5(2(,-!,8!.-2'3!

A*3!)2*5(1(S.!*-!CD%!'.&1(+*2(,-!(-2.'A.0(*2.!*2!24.!&1*)A*!A.A5'*-.E!1.*0(-=!2,!/('(,-!

.-0,+32,)()!*-0!0.2.+2(,-!53!24.!(--*2.!(AA6-.!)3)2.A!*)!4*)!5..-!&',&,).0!&'./(,6)13!

c=,56('!)>K!*-0!9>*=6.22.!.2!*1FE!GH"@<dF!!!

N-,24.'!(-2'(=6(-=!&,))(5(1(23!()!24*2!TP@70.&.-0.-2!.-2'3!(-4(5(2,')!1(A(2!(-8.+2(,-!

2,!*!A(-,'(23!&,&61*2(,-!,8!+.11)!.B&'.))(-=!6-(U6.!'.)2'(+2(,-)!2,!1.-2(/('*1!(-8.+2(,-!

+,6-2.'*+2.0!53!$5&F!!D-0..0E!TP@7(-0.&.-0.-2!(-8.+2(,-!,8!A(-,'(23!&,&61*2(,-)!,8!

*)2',+32.)!4*)!5..-!'.&,'2.0!&'./(,6)13!9>(6!.2!*1FE!GHH@<F!!K4.!,5).'/*2(,-!24*2!NOP#"HH!

*-0!O*'*/(',+E!TP@751,+J(-=!*-2(5,03E!*-0!;-/!-.62'*1(S(-=!*-2(5,0(.)!&.'A(2!(-8.+2(,-!,8!

)(A(1*'!&.'+.-2*=.)!,8!OPO!53!I(1023&.!CD%7"!M$F_!I,610!5.!+,-)()2.-2!I(24!24.!.B()2.-+.!

,8!)6+4!*!)657&,&61*2(,-F!!K4.!'.U6('.A.-2!8,'!%&'!2,!5(-0!PTNL"!2,!.-4*-+.!(-8.+2(,-!,8!

OPO!2'.*2.0!I(24!.-2'3!(-4(5(2,')!)6==.)2)!24*2!24.!6-(0.-2(8(.0!4,)2!2*'=.2!,8!24.!%&'7

PTNL"7PPQ"7T61@N!;#!65(U6(2(-!1(=*).!'.)2'(+2)!CD%!6-0.'!24.).!+,-0(2(,-)F!!!

C.'.E!I.!'.&,'2!24*2!%&'!1,I.')!24.!1./.1!,8!4OV!(-!OPO!(-8.+2.0!53!CD%!9=,56('!

)>K<F!K4.!8(-0(-=!24*2!%&'!0,I-'.=61*2.)!T>V)!1(J.13!4*)!)(=-(8(+*-2!(A&1(+*2(,-)!8,'!



!"WH!

A*+',&4*=.!(--*2.!(AA6-(23!2,!CD%!(-8.+2(,-F!!4OV!()!*-!(A&,'2*-2!&*22.'-!'.+,=-(2(,-!

'.+.&2,'!24*2!A.0(*2.)!24.!&4*=,+32,)()!*-0!13),),A*1!0.='*0*2(,-!,8!=13+,)31*2.0!

&*24,=.-)!)6+4!*)!E"-./'*)1%!1#*,&!"!!F#()*'+,*%-&!./#%.+-&*.0'1!1#*-0#2,"3!3,#,0+!*,"1!

53!A*+',&4*=.)9;S.J,I(2S!.2!*1FE!"$$"<F!!D2!'.A*(-)!2,!5.!0.2.'A(-.0!(8!4OV!(-(2(*2.)!

+1.*'*-+.!,8!CD%!53!A*+',&4*=.!&4*=,+32,)()F!!L6'24.'A,'.E!4OV!*-0!PT7:DZ[!A*3!5.!

'.U6('.0!8,'!A*+',&4*=.)!2,!).+'.2.!+32,J(-.)!(-!'.)&,-).!2,!CD%!(-8.+2(,-!9Z.(]2.-5..J!

*-0!Z'(-=46()E!GHH$<F!!K4.).!'.+.&2,')!*'.!'.U6('.0!8,'!.88(+(.-2!+32,J(-.!&',06+2(,-!(-!

'.)&,-).!2,!*!/*'(.23!,8!&*24,=.-)!(-!+,,&.'*2(,-!I(24!+*-,-(+*1!&*22.'-!'.+,=-(2(,-!

'.+.&2,')!(-+160(-=!K,1171(J.!'.+.&2,')!G!*-0!@!9K>VG!*-0!K>V@<!9Z*S(!*-0!O*'2(-.S7

`,A*'.)E!GHH$R!Z.'*10(-,!.2!*1FE!GH"HR!g4*-=!.2!*1FE!GHH@<F!!D-0..0E!4OV!4*)!5..-!'.&,'2.0!

2,!A.0(*2.!-,-(-8.+2(,6)!.-2'3!,8!CD%7"!(-2,!A*+',&4*=.)!9K'6](11,!.2!*1FE!GHHY<E!'*()(-=!24.!

&,))(5(1(23!24*2!4OV7A.0(*2.0!.-0,+32,)()!,8!CD%!2'(==.')!*-!*-2(/('*1!'.)&,-).!24*2!

&'./.-2)!(-8.+2(,-!9=,56('!)>K<F!!K4.'.8,'.E!0,I-'.=61*2(,-!,8!4OV!*-0!PT7:DZ[!53!%&'!

A*3!0()*51.!A*+',&4*=.!(--*2.!(AA6-(23!2,!CD%F!!!

D-!*00(2(,-E!%&'!0,I-A,061*2(,-!,8!T>V)!A*3!5.!24.!A.+4*-()A!24',6=4!I4(+4!%&'!

.-4*-+.)!;-/!1./.1)!(-!CD%7(-8.+2.0!OPO!9"#$%&'(7!E!$/8!H<F!!K4.!(-2.'*+2(,-!5.2I..-!

24.!.B2'*+.1161*'!TVP!,8!T>V)!*-0!A*--,).!'.)(06.)!,-!;-/!4*)!24.!&,2.-2(*1!2,!(-2.'8.'.!

I(24!;-/!2'*88(+J(-=!*-0!)2*5(1(23F!!T>V)!)6+4!*)!PT7:DZ[!2*'=.2!1(=*-0)!2,!24.!13),),A.!8,'!

0.='*0*2(,-9;-=.'(-=!.2!*1FE!GHHG<E!*-0!4*/.!24.!&,2.-2(*1!2,!0.='*0.!;-/!24',6=4!24()!

A.+4*-()A!*)!I.11F!!K4.!)&.+(8(+!.B&'.))(,-!,8!T>V)!(-!A*+',&4*=.)!562!-,2!(-!G$#K!+.11)!

,'!&'(A*'3!TP@\!K!+.11)!+,''.1*2.)!I(24!24.!A*+',&4*=.!)&.+(8(+(23!,8!%&'k)!.-4*-+.A.-2!,8!

;-/!.B&'.))(,-F!!K4.!43&,24.)()!24*2!%&'!.-4*+.)!;-/!1./.1)!24',6=4!T>V)!()!0()+6)).0!(-!

A,'.!0.2*(1!(-!"#$%&'(!HF!



!"W"!

K4.!1,I!CD%!(-8.+2(,-!'*2.)!)688(+(.-2!2,!,5).'/.!T>V!0,I-'.=61*2(,-!53!%&'!(-!

I4,1.!+.11!13)*2.!(-+'.*).!24.!1(J.1(4,,0!24*2!(-8.+2(,-!()!-,2!'.U6('.0!8,'!24()!*+2(/(23F!!

Z(/.-!24*2!%&'!()!*+2(/.13!(-+,'&,'*2.0!(-2,!/('(,-)!24',6=4!24.!&_!'.=(,-!,8!Z*=9Q*+4*-0!

.2!*1FE!"$$$<E!,-.!&,))(5(1(23!()!24*2!/('(,-!86)(,-!()!)688(+(.-2!2,!'.=61*2.!4OV!1./.1)F!!

P.1(/.'3!,8!%&'!2,!'.=61*2.!24.!(--*2.!(AA6-.!)3)2.A!A*3!5.!*!&'.'.U6()(2.!2,!CD%!

(-8.+2(,-!,8!OPOF!!N-!(-2.'.)2(-=!)2603!'.&,'2.0!24*2!CD%7"![.8!'.A,/.)!4OV!8',A!24.!

)6'8*+.!,8!OPO!9%(=.'6)2!.2!*1FE!GHHW<F!!!i-1(J.!TP@E!4,I./.'E!4OV!()!-,2!0.='*0.0!

8,11,I(-=!)6'8*+.!0,I-A,061*2(,-!53![.8!9%(=.'6)2!.2!*1FE!GHHW<F!!N1),E![.8!()!-,2!&*+J*=.0!

(-2,!/('(,-)E!)6==.)2(-=!24*2!24.!0,I-A,061*2(,-!,8!4OV!24*2!I.!,5).'/.0!A*3!5.![.87

(-0.&.-0.-2F!!K4.'.8,'.E!24()!()!24.!8(')2!'.&,'2!24*2!CD%!.-+,0.)!*!=.-.!24*2!0,I-'.=61*2.)!

2,2*1!4OV!1./.1)F!

D2!()!)2(11!6-J-,I-!(8!%&'!0,I-'.=61*2.)!4OV!24',6=4!24.!PTNL"7PPQ"7T61@N!;#!

65(U6(2(-!1(=*).!0('.+213E!,'!&'./.-2)!24.!6&'.=61*2(,-!,8!4OV!53!(-2.'8.'(-=!I(24!(--*2.!

(AA6-.!'.+,=-(2(,-!,8!CD%!c=,56('!)>K!*-0!9>*=6.22.!.2!*1FE!GH"@<dF!!!K4.!,5).'/*2(,-!24*2!

PTNL"!J-,+J0,I-!(-+'.*).)!4OV!*-0!PT7:DZ[!1./.1)!)6==.)2)!24*2!24.!PTNL"7PPQ"7

T61@N!;#!65(U6(2(-!1(=*).!&1*3)!*!',1.!(-!24.!5*)*1!'.=61*2(,-!,8!T>V!1./.1)F!!:(A(1*'13E!5*)*1!

26'-,/.'!,8!i[ZGE!24.!A,)2!.)2*51()4.0!%&'!2*'=.2E!()!*1),!0.&.-0.-2!,-!PTNL"9^.-!.2!*1FE!

GH"G<F!!K4.'.8,'.E!%&'!A*3!2*'=.2!4OV!*-0!PT7:DZ[!8,'!65(U6(2(-7A.0(*2.0!&',2.*),A*1!

0.='*0*2(,-!24',6=4!24.!PTNL"7PPQ"7T61@N!;#!65(U6(2(-!1(=*).!]6)2!1(J.!(2!0,I-'.=61*2.)!

i[ZGF!!N12.'-*2(/.13E!5.+*6).!PTNL"!'.=61*2.)!24.!23&.!D!(-2.'8.',-!'.)&,-).9>*=6.22.!.2!

*1FE!GH"@<E!,-.!&,))(5(1(23!()!24*2!PTNL"!'.=61*2.)!T>V!.B&'.))(,-!24',6=4!24.!(-2.'8.',-!

&*24I*3F!!!L6'24.'!.B&.'(A.-2)!I(11!5.!'.U6('.0!2,!6-+,/.'!24.!A,1.+61*'!A.+4*-()A!

24',6=4!I4(+4!%&'!0,I-'.=61*2.)!T>V)F!



!"WG!

:,A.!(-)(=42!(-2,!24()!A.+4*-()A!A(=42!*'().!8',A!,6'!&'.1(A(-*'3!,5).'/*2(,-!24*2!

%&'!*1),!0,I-'.=61*2.)!PT7:DZ[!9Z.(]2.-5..J!.2!*1FE!GHHH<F!!N124,6=4!PT7:DZ[!*-0!4OV!

4*/.!/.'3!0(88.'.-2!+32,&1*)A(+!2*(1)E!24.3!+,-2*(-!0(1.6+(-.!9PT7:DZ[E!:P???>><!,'!)(A(1*'!

94OVE!:PKlP>%<!).U6.-+.)!24*2!4*/.!5..-!'.&,'2.0!2,!(-2.'*+2!I(24!24.!+1*24'(-!*0*&2,'!

&',2.(-!G!9N`7G<!9:*-+4,!*-0!V.()!.!:,6)*E!GH"GR!%(=.'6)2!.2!*1FE!GHHW<F!!L6'24.'A,'.E!24.!

TK!,8!PT7:DZ[E!4OV!*-0!,24.'!1.+2(-)!.B&'.)).0!(-!OPOE!)6+4!*)!OQ>!,'!P.+2(-7"!+,-2*(-!*!

+,-).'/.0!23',)(-.!'.)(06.!I(24(-![`?m!,'!>??m!).U6.-+.)!-.+.))*'3!8,'!T>V7A.0(*2.0!

&4*=,+32,)()!9:*-+4,!*-0!V.()!.!:,6)*E!GH"GR!%(=.'6)2!.2!*1FE!GHHW<F!!L6'24.'!(-/.)2(=*2(,-!

I(11!5.!'.U6('.0!2,!0.2.'A(-.!(8!T>V)!+,-2*(-!*!+,AA,-!+32,&1*)A(+!2*(1!A,2(8!2*'=.2.0!53!

%&'F!!!4OV!*-0!PT7:DZ[!*1),!)4*'.!TVP)!(-!24.('!.B2'*+.1161*'!'.=(,-)9:*-+4,!*-0!V.()!.!

:,6)*E!GH"G<F!!Z(/.-!24*2!%&'!*1),!.-4*-+.)!CD%7"!;-/!1./.1)!9"#$%&'(!E<E!*-0!;-/!

(-2.'*+2)!I(24!4OV!*-0!PT7:DZ[9Z.(]2.-5..J!*-0!Z'(-=46()E!GHH$<E!(2!()!*1),!&,))(51.!24*2!

%&'!0,I-'.=61*2.)!24.).!T>V)!24',6=4!;-/F!!L6'24.'!.B&.'(A.-2)!(-8.+2(-=!OPO!I(24!;-/7

-611!/('6).)!*'.!-..0.0!2,!0.2.'A(-.!I4.24.'!;-/!()!-.+.))*'3!8,'!%&'!2,!0,I-'.=61*2.!

T>V)F!

L(-*113E!I.!&'.).-2!./(0.-+.!24*2!(-4(5(2(,-!,8!CD%7"!M$F_!(-8.+2(,-!53!4OV!+*-!5.!

'.)+6.0!I(24!4OV751,+J(-=!*-2(5,03F!!D8!4OV!I.'.!2,!(-(2(*2.!&4*=,+32,)()!,8!/('(,-)!8',A!

24.!(-,+616AE!,-.!&,))(5(1(23!()!24*2!4OV7A.0(*2.0!&4*=,+32,)()!0.+'.*).)!24.!.88.+2(/.!

A612(&1(+(23!,8!(-8.+2(,-E!I4(+4!I,610!5.!'.)+6.0!53!4OV7-.62'*1(S(-=!*-2(5,03F!!

D-2.'.)2(-=13E!4OV!*-2(5,03!0(0!-,2!'.)+6.!(-8.+2(,-!53!CD%7"!M$F_$5&7E!&,))(513!)6==.)2(-=!

24*2!4OV!(-4(5(2)!CD%!(-!(-2'*+.1161*'!+,A&*'2A.-2)!I(24(-!OPO!(-*++.))(51.!2,!

-.62'*1(S(-=!*-2(5,03F!!D-!8*+2E!.(=423!2,!-(-.23!&.'+.-2!,8!A*--,).!'.+.&2,'!&',2.(-!4*)!

5..-!'.&,'2.0!2,!5.!(-2'*+.1161*'!9%(=.'6)2!.2!*1FE!GH"GR!^(1.A*-!.2!*1FE!"$M@<F!!N12.'-*2.13E!



!"W#!

(2!()!&,))(51.!24*2!%&'!+,6-2.'*+2)!'.06-0*-2!T>V)!)6+4!*)!PT7:DZ[E!OQ>!,'!P.+2(-7"!24*2!

(-4(5(2!(-8.+2(,-!53!M$F_$5&7!(-!24.!&'.).-+.!,8!4OV7-.62'*1(S(-=!*-2(5,03F!!K46)E!I4(1.!I.!

4*/.!.)2*51()4.0!4OV!*)!*!4,)2!&',2.(-!4*/(-=!*-2(/('*1!*+2(/(23!I.!A*3!5.!,-13!5.=(--(-=!

2,!(0.-2(83!*!-6A5.'!,8!4,)2!'.)2'(+2(,-!8*+2,')!+,6-2.'*+2.0!53!%&'!(-!,6'!)3)2.AF!!!!

D-!)6AA*'3E!I.!4*/.!0./.1,&.0!-,/.1!+.11!+6126'.!+,-0(2(,-)!24*2!A,0.1!CD%!

(-8.+2(,-!,8!A*+',&4*=.)!!"#$!$'E!1.*0(-=!2,!24.!&'.1(A(-*'3!+4*'*+2.'(S*2(,-!,8!4OV!*)!*!

4,)2!*-2(/('*1!8*+2,'!0,I-'.=61*2.0!53!%&'F!!L6'24.'!I,'J!()!-..0.0!2,!(0.-2(83!,24.'!4,)2!

8*+2,')!0,I-'.=61*2.0!53!%&'E!*-0!2,!6-0.')2*-0!24.!A.+4*-()A!24',6=4!I4(+4!.-2'3!

(-4(5(2,')!A*=-(83!24.!.88.+2!,8!%&'!,-!CD%!(-8.+2(/(23F!!K4.!A,1.+61*'!A.+4*-()A!5.4(-0!

24.!+,-).'/*2(,-!,8!$5&!*A,-=!1.-2(/('6).)!4*)!5..-!*!1,-=7)2*-0(-=!2,&(+!,8!(-2.'.)2!(-!CD%!

'.).*'+4F!!K4()!)2603!I(11!*++.1.'*2.!,6'!&,2.-2(*1!2,!)2603!$5&!*-0!A*3!1.*0!2,!*!5.22.'!

6-0.')2*-0(-=!,8!(--*2.!(AA6-(23!2,!1.-2(/('*1!(-8.+2(,-F!!!!

!

L$&'(,$27!$/8!L'&#.87!

@"%!+'3!-1#,"3#*-00#0!"-1#

N-2(5,0(.)! 2,! TN&G@! nlTWY! +,-]6=*2.0! 2,! &43+,.'324'(-! 9`;<! ,'! 816,'.)+.(-!

(),+3*-*2.! 9LDKT<o! I.'.! ,52*(-.0! 8',A! Q.+JA*-! T,612.'F! N-2(5,0(.)! 2,! 24.! 8,11,I(-=!

&',2.(-)! I.'.! 6).0! 8,'! (AA6-,51,2! *-*13)()p! PTNL"! 9""_"G7"7N`! `',2.(-2.+4<E! K6561(-!

9KW"_ME! :(=A*<E! Z*=! TN&G@E! =&"GHE! =&@"E! PT7:DZ[! *-0! TP@! NDP:! V.*=.-2! `',='*AE!

P(/()(,-! ,8! NDP:E! [DNDPE! [DCp! ! T*2*1,=! [6A5.')! @GWH! *-0! GMM! I.'.! 8',A! P'F! O(+4*.1!

`4.1*-!9C*2+4!.2!*1FE!"$$G<F!!T*2*1,=!-6A5.'!""WWY!I*)!8',A!P'F!O(+4*.1!gI(+J!9gI(+J!.2!

*1FE!GHH"<F!!T*2*1,=!-6A5.'!W@@#!I*)!8',A!P')!LF!Q*'(5*60E!:F!`,41A*--E!XFNF!C,B(.!*-0!VF^F!



!"W@!

P,A)F!!T*2*1,=!-6A5.')!YG#!*-0!YG@!I.'.!8',A!P'F!X*A.)!C(10'.24F!!N-2(74OV!=,*2!).'6A!

I*)!,52*(-.0!8',A!P'F!`4(1(&!:2*41!9>(6!.2!*1FE!GHH@R!^(1.A*-!.2!*1FE!"$M@<F!!

T;OB"Y@!+.11)!I.'.!,52*(-.0! 24',6=4! 24.![DC!NDP:!V.*=.-2!`',='*AE!P(/()(,-!,8!

NDP:E![DNDPE![DCp!"Y@BT;O!8',A!P'F!`.2.'!T'.))I.11F!

!

2-00#*.0%.&-#,"3#$!&,0#!"?-*%!'"#

>.6J,+32.)!(),1*2.0!8',A!*-,-3A,6)!0,-,')!53!*&4.'.)()!I.'.!,52*(-.0!8',A![.I!

m,'J!Q1,,0!T.-2.'!T,A&,-.-2!>*5,'*2,'3!9>,-=!D)1*-0!T(23E![m<F!!`.'(&4.'*1!51,,0!

A,-,-6+1.*'!+.11)!9`QOT)<!I.'.!&6'(8(.0!53!L(+,11!0.-)(23!='*0(.-2!).&*'*2(,-E!*)!

0.)+'(5.09[,'A*-!.2!*1FE!GH""<F!

TP"@\!A,-,+32.)!I.'.!(),1*2.0!53!&,)(2(/.!).1.+2(,-!I(24!*-!;*)3:.&!A*=-.2(+!

),'2(-=!J(2!9:2.AT.11!K.+4-,1,=(.)<F!!O,-,+32.!0.'(/.0!A*+',&4*=.)!9OPO<!I.'.!

0(88.'.-2(*2.0!*)!0.)+'(5.0c"#$%&'(!E!*-0!9>*4,6*))*!.2!*1FE!GH"G<dF!!OPO!I.'.!(-+65*2.0!

I(24!/('6)!)2,+J)!*-0!4*18!,8!24.!A.0(*!I*)!'.&1*+.0!I(24!8'.)4!V"H!./.'3!,24.'!0*3F!!!

)4V[N!J-,+J0,I-!,8!PTNL"!I*)!&.'8,'A.0!*)!&'./(,6)13!0.)+'(5.0!c"#$%&'(!E!

*-0!9`.'2.1!.2!*1FE!GH""<dF!

!

4!&,0#*'"1%&.*%1#,"3#$!&.1#1%'*91#

&M$F_!I*)!,52*(-.0!24',6=4!24.!NDP:!V.*=.-2!`',='*AE!P(/()(,-!,8!NDP:E![DNDPE!

[DCp!+*2*1,=!-6A5.'!#WWG9T,11A*-!.2!*1FE!"$$G<F!!&M$F_$5&=E!&M$F_$5&h_WV!*-0!&M$F_$5&CY"V!

4*/.!5..-!0.)+'(5.0!&'./(,6)13!9"#$%&'(!E<F!!%('6)!)2,+J)!I.'.!&',06+.0!53!2'*-)8.+2(,-!

,8!G$#K!+.11)!I(24!&',/('6)!.B&'.))(,-!&1*)A(0)!6)(-=!&,13.2431.-(A(-.E!*)!

0.)+'(5.09O+[*A*'*!.2!*1FE!GH"G<F!!%('*1!)6&.'-*2*-2)!I.'.!+,11.+2.0!*2!@M4!*-0!



!"WW!

+.-2'(86=.0!*2!"WHH!'&A!2,!'.A,/.!+.11!0.5'()F!!%('6)!I*)!)2,'.0!*2!7MHqT!*-0!U6*-2(8(.0!53!

&G@!;>D:NE!*)!0.)+'(5.0!c"#$%&'(!E!*-0!9:*1A,-!*-0!K',-,E!GHHY<dF!

!

A0'7#*)%'/-%&)#1%,!"!":#,"3#,"%!+'3!-1#

D-2'*+.1161*'! )2*(-(-=! 8,'! Z*=! TN&G@! .B&'.))(,-! I*)! &.'8,'A.0! *)! 0.)+'(5.0!

&'./(,6)13!c"#$%&'(! E!*-0!9T*'2.'!.2!*1FE!GH"H<dF!P*2*!I*)!*-*13S.0!6)(-=!L1,X,!),82I*'.!

9T32.J<F!

!

G-1%-&"#+0'%%!":#

OPO! I4,1.! +.11! 13)*2.! I*)! &'.&*'.0! *-0! *-*13S.0! 53! (AA6-,51,2! *)! 0.)+'(5.0!

&'./(,6)13!9"#$%&'(!E<F!!>3)*2.)!I.'.!*-*13S.0!53!(AA6-,51,2!6)(-=!*62,'*0(,='*&43!*-0!

&',2.(-!1./.1)!I.'.!U6*-2(8(.0!6)(-=!N0,5.!`4,2,)4,&!*)!0.)+'(5.09[,'A*-!.2!*1FE!GH""<F!!

!

!

!

!

!

!



!"W_!

!

!

!

=,56('!)>?>!!NOP#"HH!*-0!O*'*/(',+!(-4(5(2!CD%7(-8.+2(,-!,8!T;OB"Y@!+.11)F!!M@N!L1,I!
+32,A.2'(+!*-*13)()!,8!TN&G@!.B&'.))(,-!(-!T;OB"Y@!+.11)!(-8.+2.0!8,'!G0!I(24!24.!
(-0(+*2.0!A*))!*A,6-2)!,8!CD%7"F!!MAN!L1,I!+32,A.2'(+!*-*13)()!,8!T;OB"Y@!+.11)!(-8.+2.0!
8,'!G0!I(24!"HHµ=!,8!24.!(-0(+*2.0!CD%7"!*-0!2'.*2.0!I(24!"Hµ=rA1!NOP#"HH!*-0!GHµO!
O*'*/(',+!I4.'.!(-0(+*2.0F!!"!
!

!

!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"WY!

!

!

!

=,56('!)>B>!!OPO!&'.2'.*2.0!I(24!NOP#"HH!*-0!O*'*/(',+!.B4(5(2!*!&,2.-2!'.)2'(+2(,-!2,!
CD%7"!M$F_!(-8.+2(,-!24*2!()!+,6-2.'*+2.0!53!%&'F!!!M@N!L1,I!+32,A.2'(+!*-*13)()!,8!TN&G@!
.B&'.))(,-!(-!OPO)!(-8.+2.0!I(24!"HHµ=!,8!24.!(-0(+*2.0!CD%7"!*-0!2'.*2.0!I(24!"Hµ=rA1!
NOP#"HH!*-0!GHµO!O*'*/(',+!*-0r,'!GHµO!*S(0,243A(0(-.!9NgK<!*2!24.!(-0(+*2.0!2(A.)!
&,)2!(-8.+2(,-F!MAN!:6AA*'3!='*&4!,8!.B&.'(A.-2)!&.'8,'A.0!*)!(-!NF!!;*+4!0,2!'.&'.).-2)!
*!).&*'*2.!.B&.'(A.-2!8',A!*!0(88.'.-2!0,-,'F!!;'','!5*')!'.&'.).-2!24.!)2*-0*'0!.'','!,8!
24.!A.*-F!!ss!5!f!HFHHWFG!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"WM!

!
!
!
!
!
!
=,56('!)>E>!!%&'7A.0(*2.0!(-8.+2(,-!,8!OPO!2'.*2.0!I(24!NOP#"HH!*-0!O*'*/(',+!()!
0.&.-0.-2!,-!24.!/('6)!(-,+616AF!!L1,I!+32,A.2'(+!*-*13)()!,8!TN&G@!.B&'.))(,-!W0&(!(-!
OPO!(-8.+2.0!I(24!24.!(-0(+*2.0!U6*-2(23!,8!CD%7"!M$F_!,'!M$F_$5&7!*-0!2'.*2.0!I(24!
"Hµ=rA1!NOP#"HH!*-0!GHµO!O*'*/(',+F#!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"W$!

!
!
!
=,56('!)>)>!!%&'!&*'2(*113!,/.'+,A.)!*!'.)2'(+2(,-!2,!CD%7(-8.+2(,-!(-!OPO!2'.*2.0!I(24!
'.*=.-2)!51,+J(-=!.-2'3E!562!-,2!'./.').!2'*-)+'(&2(,-!,'!(-2.='*2(,-F!!M@N!L1,I!+32,A.2'(+!
*-*13)()!,8!TN&G@!.B&'.))(,-!W0&(!(-!OPO!(-8.+2.0!I(24!GHHµ=!,8!24.!(-0(+*2.0!CD%7"!*-0!
2'.*2.0!I(24!"Hµ=rA1!NOP#"HH!*-0!GHµO!O*'*/(',+E!*-2(7=&@"!*-2(5,03E!,'!*-2(7TP@!
*-2(5,03F!!MAN!L1,I!+32,A.2'(+!*-*13)()!,8!TN&G@!.B&'.))(,-!*2!W0&(!(-!OPO!(-8.+2.0!I(24!
GHHµ=!,8!24.!(-0(+*2.0!CD%7"!*-0!2'.*2.0!I(24!+,-+.-2'*2(,-)!,8!NOP#"HH!*-0!O*'*/(',+E!
V*12.='*/('!,'!NgK!(-0(+*2.0!*2!24.!1.82!,8!.*+4!&*-.1F!!@!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"_H!

!
!
!
!
!
=,56('!)>H>!!O62*-2)!0.8.+2(/.!*2!PTNL"!5(-0(-=!*'.!*1),!6-*51.!2,!,/.'+,A.!*!'.)2'(+2(,-!
2,!CD%7(-8.+2(,-!,8!OPO!2'.*2.0!I(24!NOP#"HH!*-0!O*'*/(',+F!!L1,I!+32,A.2'(+!*-*13)()!
,8!TN&G@!.B&'.))(,-!(-!OPO!(-8.+2.0!I(24!WHµ=!,8!I(1023&.!CD%7"!M$F_!,'!24.!(-0(+*2.0!
A62*-2!/('6).)!*-0!2'.*2.0!I(24!"Hµ=rA1!NOP#"HH!*-0!GHµO!O*'*/(',+!I4.'.!(-0(+*2.0F!!
W!
!
!
!
!
!
!
!
!
!
!
!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
W!K4()!.B&.'(A.-2!I*)!&.'8,'A.0!53!O(+4*.1!O*)4(5*F!!P*/(0!T,11(-)!+1,-.0!M$F_$5&h_WV!
*-0!M$F_$5&CY"VF!



!"_"!

!
!
!
!
!
=,56('!)>F>!!O*--,).!'.+.&2,'!51,+J(-=!*-2(5,03!.-4*-+.)!CD%!(-8.+2(,-!,8!OPO!2'.*2.0!
I(24!NOP#"HH!*-0!O*'*/(',+F!!L1,I!+32,A.2'(+!*-*13)()!,8!TN&G@!.B&'.))(,-!*2!W0&(!(-!
OPO!(-8.+2.0!I(24!"HHµ=!,8!24.!(-0(+*2.0!CD%7"!*-0!2'.*2.0!I(24!"Hµ=rA1!NOP#"HH!*-0!
GHµO!O*'*/(',+!,'!*-2(74OV!-.62'*1(S(-=!).'6A!I4.'.!(-0(+*2.0F_!
!
!
!
!
!
!
!
!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"_G!

!



!"_#!

=,56('!)>I>!!%&'!*-0!PTNL"!0,I-'.=61*2.!A*--,).!'.+.&2,'!*-0!PT7:DZ[!(-!OPOF!!M@N!
DAA6-,51,2!*-*13)()!,8!OPO!(-8.+2.0!I(24!"µ=!,8!CD%7"!M$F_!,'!CD%7"!M$F_$5&7F!!
[,'A*1(S.0!4OV!I*)!U6*-2(8(.0!53!0.-)(2,A.2'3!*-0!-,'A*1(S.0!8,'!1,*0(-=!53!26561(-!
+,-2.-2F!!D-8.+2(,-!8'.U6.-+(.)!I.'.!0.2.'A(-.0!53!81,I!+32,A.2'(+!*-*13)()!,8!TN&G@!
.B&'.))(,-F!MAN!:6AA*'3!='*&4!U6*-2(83(-=!24.!8,10!(-+'.*).!(-!4OV!.B&'.))(,-!(-!OPO!
(-8.+2.0!8,'!2.-!0*3)!I(24!"µ=!,8!M$F_$5&7!'.1*2(/.!2,!I(1023&.!M$F_F!!;*+4!0,2!'.&'.).-2)!*!
0(88.'.-2!0,-,'!8',A!*!).&*'*2.!.B&.'(A.-2!9"!j!Y<F!!;'','!5*')!'.&'.).-2!24.!)2*-0*'0!
.'','!,8!24.!A.*-F!!s!5!f!HFHWF!92I,72*(1.0!%72.)2<F!!M"!$/8!JN!DAA6-,51,2!*-*13)()!,8!OPO!
8',A!).&*'*2.!0,-,')!(-8.+2.0!53!24.!(-0(+*2.0!/('6).)!*)!(-!QF!![,'A*1(S.0!4OV!*-0!PT7
:DZ[!I.'.!U6*-2(8(.0!*)!(-!NF!!MON!DAA6-,51,2!*-*13)()!,8!OPO!Y0!8,11,I(-=!2'*-)06+2(,-!
I(24!*!1.-2(/('6)!.B&'.))(-=!*-!)4V[N!2*'=.2(-=!PTNL"!9)4PTNL"<!,'!-.=*2(/.!+,-2',1!
9)4[T<F!![,'A*1(S.0!4OV!*-0!PT7:DZ[!I.'.!0.2.'A(-.0!*)!(-!N7TFY!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!



!"_@!

!
!
!
!
!
!

!
!
!
!
!
!
=,56('!)>K>!!`',&,).0!A,0.1!8,'!'.)2'(+2(,-)!2,!CD%!(-8.+2(,-!,/.'+,A.!53!%&'!(-!&'(A*'3!
OPOF!!N'',I)!(-0(+*2.!*+2(/*2(,-!*-0!4,'(S,-2*1!1(-.)!(-0(+*2.!(-4(5(2(,-F!!9"N<!%&'!62(1(S.)!
24.!PTNL"7PPQ"7T61@N!;#!65(U6(2(-!1(=*).!2,!0,I-'.=61*2.!T>V)!,-!24.!)6'8*+.!,8!OPO!
)6+4!*)!4OV!*-0!PT7:DZ[F!!9G<!K4.).!OPO7)&.+(8(+!1.+2(-)!5(-0!2,!=13+,)31*2.0!'.=(,-)!,8!
CD%!;-/E!(-4(5(2(-=!/('*1!.-2'3!53!&'./.-2(-=!24.!(-2.'*+2(,-!5.2I..-!;-/!*-0!TP@E!T?TV@!
,'!TTVWF!9#<!;-2'3!(-4(5(2,')!)6+4!*)!NOP#"HH!*-0!O*'*/(',+!,'!;-/7-.62'*1(S(-=!
*-2(5,0(.)!*1),!51,+J!24.!(-2.'*+2(,-!5.2I..-!;-/!*-0!TP@!,'!T?TV@!*-0!TTVWF!!9@<!%('(,-)!
24*2!+*--,2!.-2.'!24.!+.11!24',6=4!24.!(-8.+2(,6)!&*24I*3!*'.!.-0,+32,).0E!.B&,)(-=!/('*1!
-6+1.(+!*+(0!9W<!2,!0.2.+2(,-!53!&*22.'-!'.+,=-(2(,-!'.+.&2,')!9_<E!1.*0(-=!2,!*-!
6&'.=61*2(,-!,8!4,)2!8*+2,')!24*2!'.)2'(+2!CD%!(-8.+2(,-E!&.'4*&)!(-+160(-=!4OV!*-0!PT7:DZ[!
9Y<F!!9"Q<!N12.'-*2.13E!%&'!A*3!)6&&'.))!(--*2.!(AA6-.!'.+,=-(2(,-!,8!CD%7"E!1.*0(-=!2,!*-!
.88.+2!,8!%&'!,-!4OV!*-0!PT7:DZ[!(-0('.+213!24',6=4!2'*-)+'(&2(,-*1!0,I-'.=61*2(,-F!!!M!
!
!
!
!
!
!
!
!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M!K4.!0*2*!(-!24()!8(=6'.!I*)!&',06+.0!53!O(+4*.1!O*)4(5*F!!!



!"_W!

<'0'('/+'7!
!
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)656-(2!,8!*!+611(-!@N7'(-=!;#!65(U6(2(-!1(=*).!8,'!&',2.*),A.70.&.-0.-2!0.='*0*2(,-F!K4.!
X,6'-*1!,8!5(,1,=(+*1!+4.A()2'3#HIJE!#Y###7#Y#@"F!

N3(-0.E!PFE!O*60.2E!TFE!K'*-)3E!TFE!*-0!O*'=,22(-7Z,=6.2E!LF!9GH"H<F!>(A.1(=42!,-!2I,!
CD%r:D%!*++.)),'3!&',2.(-)!(-!A*+',&4*=.!(-8.+2(,-p!()!%&B!,/.')4*0,I(-=!%&'t!
V.2',/(',1,=3#KE!#WF!

Q*+4*-0E!LFE!m*,E!?FXFE!C'(A.+4E!OFE!V,6=.*6E![FE!*-0!T,4.-E!;FNF!9"$$$<F!D-+,'&,'*2(,-!,8!
%&'!(-2,!46A*-!(AA6-,0.8(+(.-+3!/('6)!23&.!"!'.U6('.)!*!0('.+2!(-2.'*+2(,-!I(24!24.!&_!
0,A*(-!,8!24.!&WW!=*=!&'.+6'),'F!K4.!X,6'-*1!,8!5(,1,=(+*1!+4.A()2'3#HKLE!$HM#7$H$"F!

Q*11(.2E!XF^FE!l,1),-E!PF>FE!;(=.'E!ZFE!l(AE!LFOFE!O+Z*--E!lFNFE!:'(-(/*)*-E!NFE!*-0!T,11A*-E!VF!
9"$$@<F!P()2(-+2!.88.+2)!(-!&'(A*'3!A*+',&4*=.)!*-0!13A&4,+32.)!,8!24.!46A*-!
(AA6-,0.8(+(.-+3!/('6)!23&.!"!*++.)),'3!=.-.)!/&'E!/&6E!*-0!-.8p!A62*2(,-*1!*-*13)()!,8!*!
&'(A*'3!CD%7"!(),1*2.F!%(',1,=3#HMME!_G#7_#"F!

Q.1S(1.E!XF`FE!N5'*4*A3*-E!>FZFE!Z.'*'0E!LFTFE!V,6=.*6E![FE!*-0!T,4.-E!;FNF!9GH"H<F!L,'A*2(,-!
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D-8.+2(,-!(-!O3.1,(0!T.11)F!`>,:!`*24,=#KE!."HHGGG"F!

T*'2.'E!TFTFE!O+[*A*'*E!>FNFE!b-*86I*7[6=*E!NFE!:4*+J1.2,-E!OFE!V(00.11E!XF2FE!Q(B53E!PFE!:*/,-*E!
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'.+.&2,'F![*26'.#QJ>E!"WW7"WMF!
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A*+',&4*=.)F!L;O:!DAA6-,1!O.0!O(+',5(,1#JOE!""7"YF!
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N+*0.A3!,8!:+(.-+.)!,8!24.!i-(2.0!:2*2.)!,8!NA.'(+*#INE!"_G@7"_GMF!

Z'(-=46()E!:FDFE!0.-!P6--.-E!XFE!>(2].-)E!OFE!/*-!C.2!C,8E!QFE!/*-!l,,3JE!mFE!*-0!Z.(]2.-5..JE!
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Z.-0.1A*-E!CF;FE!V*2-.'E!>FE!:2./.-),-E!OFE!*-0!;A.'A*-E!OF!9"$$@<F!K4.!%&'!&',2.(-!,8!
46A*-!(AA6-,0.8(+(.-+3!/('6)!23&.!"!(-816.-+.)!-6+1.*'!1,+*1(S*2(,-!,8!/('*1!-6+1.(+!*+(0)!
(-!-,-0(/(0(-=!4,)2!+.11)F!`',+![*21!N+*0!:+(!i!:!N#O>E!Y#""7Y#"WF!

C.-0'(BE!TF^FE!L1.B-.'E!TFE!O*+L*'1*-0E!VFKFE!Z(*-0,A.-(+,E!TFE!L6+4)E!;FXFE!V.0&*24E!;FE!
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T4.A,24.'#LLE!"__Y7"_Y#F!
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DAA6-,1#LHE!"@W7"WGF!

>*=6.22.E![FE!Q'.=-*'0E!TFE!C6.E!`FE!Q*)5,6)E!XFE!m*2(AE!NFE!>*'',U6.E!OFE!l('+44,88E!LFE!
T,-)2*-2(-,6E!NFE!:,54(*-E!QFE!*-0!Q.-J('*-.E!OF!9GH"@<F!`'.A*26'.!N+2(/*2(,-!,8!24.!:>?@!
T,A&1.B!53!%&'!`',A,2.)!ZGrO!N''.)2!*-0!;)+*&.!8',A!D--*2.!DAA6-.!:.-)(-=F!T.11#>JNE!
"#@7"@WF!

>*=6.22.E![FE!:,54(*-E!QFE!T*)*'2.11(E![FE!V(-=.*'0E!OFE!T4*51.7Q.))(*E!TFE!:.=.'*1E!;FE!m*2(AE!NFE!
;A(1(*-(E!:FE!:+4I*'2SE!bFE!*-0!Q.-J('*-.E!OF!9GH""<F!:NOCP"!()!24.!0.-0'(2(+7!*-0!A3.1,(07
+.117)&.+(8(+!CD%7"!'.)2'(+2(,-!8*+2,'!+,6-2.'*+2.0!53!%&BF![*26'.#LKLE!_W@7_WYF!

>*4,6*))*E!CFE!P*00*+4*E!^FE!C,8A*--E!CFE!N3(-0.E!PFE!>,=6.E!;FTFE!P'*=(-E!>FE!Q1,+4E![FE!
O*60.2E!TFE!Q.'2'*-0E!OFE!Z'*A5.'=E!KFF#-%#,0P!9GH"G<F!:NOCP"!'.)2'(+2)!24.!'.&1(+*2(,-!,8!
46A*-!(AA6-,0.8(+(.-+3!/('6)!23&.!"!53!0.&1.2(-=!24.!(-2'*+.1161*'!&,,1!,8!
0.,B3-6+1.,)(0.!2'(&4,)&4*2.)F![*2!DAA6-,1#>QE!GG#7GGMF!

>.--*'2SE!OFVFE!T,1.E!LF:FE!*-0!:2*41E!`FPF!9"$M$<F!Q(,)3-24.)()!*-0!&',+.))(-=!,8!24.!
A*--,).!'.+.&2,'!(-!46A*-!A*+',&4*=.)F!K4.!X,6'-*1!,8!5(,1,=(+*1!+4.A()2'3#HNLE!G#MW7
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>(*,E!CF?FE!>3-+4E!VFE!g4,6E!KFE!Z*,E!LFE!N1*AE!:FOFE!Q,30E!:FPFE!L('.E!NFgFE!V,)J(-E!lFOFE!:+4'*AAE!
TFNFE!g4*-=E!gFF#-%#,0P!9GH"#<F!T,7./,162(,-!,8!*!5',*013!-.62'*1(S(-=!CD%7"!*-2(5,03!*-0!
8,6-0.'!/('6)F![*26'.#LONE!@_$7@Y_F!
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