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)*+*)*! !"#$%&"'(,%$'&-.$%"'+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+N!

)*+*+*! !"#$%&"'(/.%0&1&22&3&4.#+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+EM!

! S#'!?+[#,'!-#!1.$$#'!(*$.#1!*+,$5#!1#'!7%[$+7($%+A&,#'!#$!,+$(??#,$!1#'!:8&-)$-/-#'!

*)5)(1#'!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!ho!

E:J:E:! O'0.31('05/+,*+1(+$"-0-'(/#*+,*-+&1(/'*-+:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+IP!

E:J:I:! Q(#'*3$-+#(&(41*-+,R0/@13*/#*$+1(+&$*--05/+&($(-0'(0$*+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+II!

! S#!@/+*+,$5^1#!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!hw!

E:H:E:! !"@0/0'05/+*'+3'010-('05/+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+IS!

E:H:I:! T*-+()*/'-+,*+405#5/'$61*+0,*/'0@0"-+#5/'$*+1*-+,*38+!"#$%&$("'3,0"-+:::::::::::::::::::::::::::::::::::::::::+IU!

E:H:J:! ;"#(/0-.*-+,R(#'05/+,*-+DK=-+<+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+JH!

! 6)$%+-#!-#!5#*%#5*%#!#$!-2)$.-#!-#'!?)*(,/'?#'!-#!@/+*+,$5^1#!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!uo!

E:M:E:! =/'()5/0-.*-+&-(/&0%3+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+HE!

E:M:I:! =/'()5/0-.*-+&-(#&0"+-3$+5$)(/*-+,"'(#7"-+::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+HJ!

E:M:J:! =/'()5/0-.*-+&-(52$-0$(*/+-*$$*+53+(3+#7(.&+:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+HJ!

E:M:H:! =/(1%-*-+,R"#7(/'0115/-+:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+HM!

C.! D#E%:*+1(&'%&$"&*?,(%&...................................................................................................&FF!

G.! H"-*+%&I4@6-+)%9*"$%&..................................................................................................&JK!

! J$.-#!,xn!V!!!J4(1.($/+,!$%/($,)"!-#'!#>>#$'!-#'!BA#,$'!-#!E/+*+,$5^1#!'.5!-#'!'+.*%#'!

?[*+$+O/,+A&,#'!-#!:8&-)$8*<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!yo!
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! ==!

! J$.-#!,xh!V!!I)*5[7$(A#!-#'!6)*(,/'?#'!?/'!#,!P#.!1+5'!-#!12/,%/@/$/+,!-#!7($%+A&,#'!-.!

A#,5#!:8&-)$8*!7(5!-#'!BA#,$'!-#!E/+*+,$5^1#!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!ru!

J:I:E:! T*-+."#(/0-.*-+,R(#'05/+,(/-+1*-+-'(,*-+&$"#5#*-+,*+1R0/'*$(#'05/+:::::::::::::::::::::::::::::::::::::::::::+NM!

J:I:I:! T*-+."#(/0-.*-+,R(#'05/+,(/-+1*-+-'(,*-+'($,0@-+,*+1R0/'*$(#'05/+:::::::::::::::::::::::::::::::::::::::::::::+EIJ!

J:I:J:! TR0.&(#'+,*-+DK=-+-3$+1R*8&$*--05/+,*-+)9/*-+,*+.%#5'580/5)*/9-*+:::::::::::::::::::::::::::::::::::::+EHS!

J:I:H:! =11*$+&13-+150/+-3$+1R0,*/'0@0#('05/+,*-+#5.&5-"-+5$)(/023*-+?51('01*-+VKWX-Y+(/'0@5/)023*-+53+

(/'0B.%#5'580/5)9/*-+:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+ESP!

! J$.-#!,xpV!!J4(1.($/+,!$%/&$,8!-#'!#>>#$'!-#'!BA#,$'!-#!@/+*+,$5^1#!'.5!:8&-)$8*/

3)-*$%+-)8*!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!nwi!

B.! L+(:3((+89&;696-"$%&%*&M89:$3(+89&.......................................................................&<NB!

O.! H%-(@%:*+7%(&'%&@83-(3+*%&'3&@-8E%*&.......................................................................&CKG!
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:3,1)%7),%;3<#'),%)1%6"0$)"#=%
!

! ===!

'*"&!./!".0*1#'!""

!

=>1#+7(').$.&$06"2,+$?-')3)

W/A.5#! n!V! Z5/,*/7(1#'! ?[*+$+O/,#'! 75+-./$#'! 7(5! -#'! 7($%+A&,#'! ?[*+$+O/,+A&,#'! #$! (1/?#,$'!

*+,$(?/,)'!

W/A.5#!h!V!"(5$#!-#!-/'$5/@.$/+,!#$!*++**.55#,*#!-#'!?[*+$+O/,#'!0!$5(4#5'!1#!?+,-#!a?+-/>/)#!0!7(5$/5!

-#'!*(5$#'!-#'!75+A5(??#'!-#!'.54#/11(,*#!-#'!?[*+$+O/,#'!-#!E/+?/,!#$!"(5A/11!honr8!a6[*+$+O/,!

;.54#[!5#7+5$!@[!"(5A/11!z!E#,/'+,!6#-/(d!6[*+$+O/,!;.54#[!z!@/+?/,<,#$bb!

W/A.5#!p!V!Z5)'#,$($/+,!-#!:8&-)$8*/3)-*$%+-)8*!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

W/A.5#!u!V!S#!@1)8!12%^$#!75/4/1)A/)!-#!:=/3)-*$%+-)8*<!B<!S#'!*[*1#'!-#!4/#!-.!*%(?7/A,+,!7($%+A&,#8!

:8&-)$8*/3)-*$%+-)8*!#$!-.!@1)!-.58!!)$,$18*/68)8*/#$!1#.5!*+,,#*$/+,'=!E<!Z%+$+A5(7%/#!-2.,!)7/11#$!

#,!*+.7#!1+,A/$.-/,(1#!7#5?#$$(,$!-#!4/'.(1/'#5!1#'!-/>>)5#,$'!$/''.'!-#!12)7/11#$!(.!'$(-#!-#!12(,$%&'#=/!

W/A.5#!q!V!Z5)'#,$($/+,!-.!I)+O[,/4(1),+1!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

W/A.5#!w!V!Z5)'#,$($/+,!-#!:8&-)$8*/(+),$1$..$"$6+&!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

W/A.5#! y!V! S#! ?({'8! 12%^$#! 75/4/1)A/)! -#! :=/ (+),$1$..$"$6+&<! B<! S#'! *[*1#'! -#! 4/#! -.! *%(?7/A,+,!

7($%+A&,#8!:8&-)$8*/(+),$1$..$"$6+&!#$!-.!?({'8!>+-/*-4&/#$!1#.5!7+$#,$/#11#'!*+,,#*$/+,'<!E<!;*%)?(!

-2.,!)7/11#$!-#!?({'!#,!*+.7#!1+,A/$.-/,(1#!7#5?#$$(,$!-#!4/'.(1/'#5!1#'!75/,*/7(1#'!4+/#'!-2#,$5)#!-.!

7($%+A&,#!(.!'$(-#!-#!1(!>1+5(/'+,!

W/A.5#!i!V!Z5)'#,$($/+,!-#!1(!W.?+,/'/,#!En!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

W/A.5#!r!V!9)*(7/$.1($/>!-#'!?+[#,'!-#!1.$$#!*+,$5#!1#'!7($%+A&,#'!-#!71(,$#!7#5?#$$(,$!-2(A/5!'.5!1(!

71(,$#!+.!'.5!1(!75#''/+,!7(5('/$(/5#<!S#!7/'$#!M.#!,+.'!(4+,'!*%+/'/!-2#O71+5#5!#'$!#,*(-5)#!#,!@1#.<!

W/A.5#!no!V!1#!E"B!?,)+7,"*41+&/3)$&+"($)$6$&!#$!'#'!*(5(*$)5/'$/M.#'!!

W/A.5#!nn!V!1#!E"B!!)$15"6+)*-/-&7+)+..8*!#$!'#'!*(5(*$)5/'$/M.#'!

W/A.5#!nh!V!1#!E"B!94,5$8*/".$3-%6)8*!#$!'#'!*(5(*$)5/'$/M.#'!

W/A.5#!np!V!Z5/,*/7(.O!?)*(,/'?#'!-#!@/+*+,$5^1#!7+$#,$/#1'!7+.5!1.$$#5!*+,$5#!1#'!:8&-)$-/

?[*+$+O/,+A&,#'<!!

W/A.5#!nuV!G.#!A1+@(1#!-#'!?)$%+-#'!-#!5#*%#5*%#!#$!-2)$.-#!-#'!?)*(,/'?#'!-#!@/+*+,$5^1#<!

!

4!@ABC)CD4C@BECFA!GC)

!

C#-*') 1HI) 3) JK2&-2#$01) !"# $!%&') *'() 'LL'#() *'() !6'1#() *') M$0%01#"N&') (-") *'() (0-%+'()

;>%0#08$10671'()*')()*+&!),O)

!

W/A.5#!n<!"+?7+5$?#,$!+>!(11!?/*5+R+5A(,/'?'!a*+??#5*/(1/\#-!@/+1+A/*(1!*+,$5+1!(A#,$'!aE"B'b!(,-!

7($%+A#,'b!+,!-/>>#5#,$!?#-/(<!!

W/A.5#!h<!6(*5+'*+7/*!(,-!?/*5+'*+7/*!/,$#5(*$/+,'!-.5/,A!7($%+A#,|E"B!-.(1!*.1$.5#!@/+(''([<!!

W/A.5#!p<!"+?7(5($/4#!#>>#*$'!+>!E"B!$5#($?#,$'!+,!$%#!#4+1.$/+,!+>!7($%+A#,'<!!



:3,1)%7),%;3<#'),%)1%6"0$)"#=%
!

! =>!

W/A.5#! u<! Z5/,*/7(1! *+?7+,#,$! (,(1['/'! aZ"Bb! @/R71+$! m/$%! 5#'7#*$! $+! $%#! A5+m$%! (,-! ?[*+$+O/,!

75+-.*$/+,!-($(!'#$!>+5!$%#!$m+!*+,'/-#5#-!7($%+A#,'!m/$%!E"B'<!!

W/A.5#! q<!K5+m$%! /,-.*$/+,! +>!?/*5++5A(,/'?'! -.5/,A! A5+m$%! +,! rq! *(5@+,! '+.5*#'! aZ6nb! +5! rq!

,/$5+A#,!'+.5*#'!aZ6pb<!!

!

C#-*')1HP3)Q/%">,#26')*'()E/%21$(;'();$()'1)R'-)&0"()*')&S$1+$.$#$01)*'),2#+0671'()*-)6'1"')

()*+&!),),2")*'()!6'1#()*')M$0%01#"N&'!

)

•! S#'!?)*(,/'?#'!-2(*$/+,!-(,'!1#'!'$(-#'!75)*+*#'!-#!12/,$#5(*$/+,!

W/A.5#!nV!=>>#*$!+>!E"B'!+,!A#5?/,($/+,!+>!7($%+A#,/*!'7+5#'<!!

W/A.5#!hV!E"B'!?[*+7%(A+.'!(*$/4/$[!(A(/,'$!7($%+A#,'<!!

W/A.5#! pV! =>>#*$! +>! E"B'!?[*+7%(A+.'! (*$/4/$[! (A(/,'$! A1+@(1! 75+-.*$/+,! +>!?(P+5!?[*+$+O/,'! +>!

7($%+A#,<!

W/A.5#!uV!B<!E"B'!*%/$/,('#'!(*$/4/$/#'! /,!75#'#,*#!+>!7($%+A#,'!?[*#1/.?! >5(A?#,$'!(,-!E<!-5[!

m#/A%$!#4+1.$/+,!+>!E"B!-.5/,A!*%/$/,('#!$#'$<!!

W/A.5#!qV!=>>#*$!+>!GF"'!>5+?!E"B'!(A(/,'$!A5+m$%!(,-!?[*+$+O/,'!75+-.*$/+,!+>!7($%+A#,'<!!

W/A.5#!wV!E"B'!@/+*+,$5+1!?#*%(,/'?'!(*$/4/$[!(A(/,'$!7($%+A#,/*!:8&-)$8*!+4#5!$/?#8!#(51[!'$(A#<!

W/A.5#!yV!=O7#5/?#,$(1!-#4/*#!+>!?[*+7%(A/#!@/+(''([!

W/A.5#!iV!=O7#5/?#,$(1!-#4/*#!+>!?[*+7%(A/#!@/+(''([!75+*#''!/?75+4#?#,$<!

!

•" #$%"&'()*+%&$%",-)(.+/*",)*%"0$%"%.),$%".)1,+2%",$"0-+*.$1)(.+/*"

W/A.5#!nV!E"B'!@/+$5(,'>+5?($/+,!+>!?[*+$+O/,!aIFTb<!!

W/A.5#!hV!T.$5/$/+,(1!75+>/1/,A!+>!E"B'!(,-!W.'(5/.?!7($%+A#,'!>+5!*#5#(1'!*+?7+.,-'!a*(5@+,!+5!

,/$5+A#,!'+.5*#'b<!!

W/A.5#!pV!;7($/(1!*+?7#$/$/+,!@#$m##,!E"B'!(,-!7($%+A#,'<!

W/A.5#!uV!!=>>#*$'!+>!E"B'!+,!7#5/$%#*/(!75+-.*$/+,!+>!:=/3)-*$%+-)8*<!!

W/A.5#!qV!E"B'!@/+*+,$5+1!?#*%(,/'?'!(*$/4/$[!(A(/,'$!7($%+A#,/*!:8&-)$8*!+4#5!$/?#8!1($#!'$(A#<!

!

•" #-+&3)(.",$%"456%"%71"0-$831$%%+/*",$%"9:*$%",$"&;(/./8+*/9$*:%$"

W/A.5#!n!V!"+?7(5($/4#!#>>#*$'!+>!E"B!$5#($?#,$'!+,!:=/3)-*$%+-)8*!$5/*%+$%#*#,#!A#,#!#O75#''/+,!

-.5/,A!/,$#5(*$/+,<!!

W/A.5#! h!V!"+?7(5($/4#! #>>#*$'! +>!E"B! $5#($?#,$'! +,!:=/ (+),$1$..$"$6+&! >.?+,/'/,! A#,#!#O75#''/+,!

-.5/,A!/,$#5(*$/+,<!!

W/A.5#!p!V!Z5/,*/7(1!*+?7+,#,$!(,(1['/'!aZ"Bb!+>!*+55#1($/+,!@/R71+$!m/$%!5#'7#*$!$+!$%#!#O75#''/+,!+>!

A#,#!+>!$5/*%+$%#*#,#!@/+'[,$%#'/'8!A5+m$%!(,-!?[*+$+O/,!75+-.*$/+,!-($(!'#$!>+5!:=/3)-*$%+-)8*!

(,-!E"B'<!



:3,1)%7),%;3<#'),%)1%6"0$)"#=%
!

! >!

W/A.5#!u!V!Z5/,*/7(1!*+?7+,#,$!(,(1['/'!aZ"Bb!+>!*+55#1($/+,!@/R71+$!m/$%!5#'7#*$!$+!$%#!#O75#''/+,!+>!

A#,#!+>!>.?+,/'/,!@/+'[,$%#'/'8!A5+m$%!(,-!?[*+$+O/,!75+-.*$/+,!-($(!'#$!>+5!:=/(+),$1$..$"$6+&/(,-!

E"B'<!

!

•" 600$1"307%"0/+*"%71"0-+,$*.+2+().+/*",$%"(/&3/%'%"/19)*+<7$%"=/0).+0$%">5?@%A")*.+2/*9+<7$%"/7"
)*.+B&;(/./8+*/9:*$%"

W/A.5#!nV!Z5)'#,$($/+,!-.!-/'7+'/$/>!-2/,*.@($/+,!#$!-2#O$5(*$/+,!-#'!"FG'!

W/A.5#!hV!;7#*$5#!-#!'.54#/11(,*#!-#!1(!4/(@/1/$)!-#!1(!>/@5#8!/,$#,'/$)!#,!>+,*$/+,!-.!$#?7'!-#!5)$#,$/+,<!

W/A.5#!pV!L,-/*#!-#!5)$#,$/+,!-#'!%[-5+*(5@.5#'<!

W/A.5#!u!V!B<!=O#?71#!-#!*%5+?($+A5(??#'!+@$#,.'!(75&'!y!P+.5'!-2/,*.@($/+,!'.5!"HB!0!hqx"!-#'!

-/>>)5#,$'! -/'7+'/$/>'!a,+,R/,+*.1)! +.! @1(,*! -#! -/'7+'/$/>8! :=/ 3)-*$%+-)8*! '#.18! e#-(4/5! '#.18! :=/

3)-*$%+-)8*!|!e#-(4/5b!E<!"%5+?($+A5(??#'!'.7#57+')'!(4#*!M.#1M.#'!#O#?71#'!-2/-#,$/>/*($/+,!

'7#*$5(1#<!

!

C#-*')1HT3)CK2&-2#$01)!"#*!%))*'()'LL'#()*'()!6'1#()*').$0%01#"N&')(-")()*+&!),#-&+,!".+&),)

)

W/A.5#!nV!:8&-)$8*/3)-*$%+-)8*!(,-!!)$,$18*/68)8*!1/>#!*[*1#'!m/$%!(!>+*.'!+,!$%#/5!/,$#5*+,,#*$/+,!

'$(A#'8!(,-!7+'/$/+,!+>!-/>>#5#,$!(''(['!*(55/#-!+.$!/,!$%/'!'$.-[<!!

W/A.5#!hV!='$(@1/'%?#,$!+>!$%#!-/>>#5#,$!?/*5++5A(,/'?'!+,!/,$#5,!$/''.#'!+>!m%#($!'7/c#1#$<!!

W/A.5#! pV! "+?7(5($/4#! #>>#*$'! +>! E"B! $5#($?#,$'! +,! $%#! #O$#5,(1! *+1+,/\($/+,! +>! '7/c#1#$'! @[! :=/

3)-*$%+-)8*!-.5/,A!(,$(A+,/'$!@/+(''([!+,!'7/c#1#$'<!!

W/A.5#!uV!"+?7(5($/4#!M.(,$/>/*($/+,!+>!:=/3)-*$%+-)8*!(,-!e#-(!@/+?(5c#5'!+,!-#$(*%#-!'7/c#1#$<!!

W/A.5#!qV!"+?7(5($/4#!#>>#*$'!+>!E"B!$5#($?#,$'!+,!IFT!75+-.*$/+,!+>!:=/3)-*$%+-)8*!/,!'7/c#1#$!

-.5/,A!(,$(A+,/'$/*!@/+(''([<!!

W/A.5#!wV!"+?7(5($/4#!#>>#*$!+>!E"B'!+,!7#5/$%#*/(!75+-.*$/+,!@[!W<!A5(?/,#(5.?!-.5/,A!(,$(A+,/'$/*!

@/+(''([!+,!m%#($!'$5(m<!!

W/A.5#!yV!6(*5+'*+7/*!(,-!?/*5+'*+7/*!E"B'!/?7(*$!+,!7#5/$%#*/(!75+-.*#-!@[!:=/3)-*$%+-)8*<!!

! !



:3,1)%7),%;3<#'),%)1%6"0$)"#=%
!

! >=!

'*"&!./!".&(%,!(#2"

!

=>1#+7(')M$.&$06"2,+$?-')

)

D(@1#!nV!T/4#(.!?(O/?.?!(.$+5/')'!-#'!75/,*/7(1#'!?[*+$+O/,#'!-(,'!1#'!(1/?#,$'!a='c+1(!#$!(1<8!

honrb!

D(@1#!h!V!Z(5(?&$5#'!-#!-)4#1+77#?#,$!#$!)4(1.($/+,!-#'!5/'M.#'!-#'!7#'$/*/-#'!*%/?/M.#'!#$!-#'!

(A#,$'!-#!@/+*+$5^1#<!

D(@1#!p!V!;+.*%#'!(,$(A+,/'$#'!75)'#,$(,$!-#'!#>>#$'!-#!@/+*+,$5^1#!'.5!1#'!W.'(5/+'#'!-#!12)7/!aWQEb!

+.!1#'!(A#,$'!7($%+A&,#'!M./!1#'!75+4+M.#,$!V!:=/3)-*$%+-)8*!#$!:=/(+),$1$..$"$6+&<!

)

4!@ABC)CD4C@BECFA!GC)

)

C#-*') 1HI) 3) JK2&-2#$01) !"# $!%&') *'() 'LL'#() *'() !6'1#() *') M$0%01#"N&') (-") *'() (0-%+'()

;>%0#08$10671'()*')()*+&!),O)

)

D(@1#!n<!;#1#*$#-!?#-/(!>+5!-.(1!*.1$.5#!@/+(''([<!"6V!*+??+,!?#-/.?!>+5!(11!E"B'!*+,>5+,$($/+,!

+>!*+,*#5,#-!7($%+A#,d!;6V!;7#*/>/*!?#-/(!>+5!#(*%!E"BR7($%+A#,!*+,>5+,$($/+,!+>!*+,*#5,#-!

7($%+A#,<!!

D(@1#!h<)"+,$5('$/,A!*%(5(*$#5/'$/*'!+>!$%#!'#1#*$#-!*+??#5*/(1!@/+*+,$5+1!(A#,$'!

D(@1#!p<!6;s6;!7(5(?#$#5'!>+5!/'+$+7#R1(@#11#-!/,$#5,(1!'$(,-(5-!aL;b<!696V!?.1$/71#!5#(*$/+,!

?+,/$+5/,A<!

!

C#-*')1HP)3!Q/%">,#26')*'();/%21$(;'();$()'1)R'-)&0"()*')&SB1+$.$#$01)*'(#()*+&!+),2")&'()

!6'1#()*').$0%01#"N&')

•" #$%"&'()*+%&$%",-)(.+/*",)*%"0$%"%.),$%"31'(/($%",$"0-+*.$1)(.+/*"

•" #$%"&'()*+%&$%",-)(.+/*",)*%"0$%"%.),$%".)1,+2%",$"0-+*.$1)(.+/*"

•" #-+&3)(.",$%"456%"%71"0-$831$%%+/*",$%"9$*$%",$"&;(/./8+*/9$*:%$"

D(@1#!nV!"%(5(*$#5/'$/*'!+>!75/?#5!7(/5'!.'#-!>+5!5#1($/4#!M.(,$/>/*($/+,!@[!9DRMZ"9!

!

C#-*')1HT)3)CK2&-2#$01)!"#*!%))*'()'LL'#()*'()!6'1#()*').$0%01#"N&')(-")U-(2"$-;)

6"2;$1'2"-;)

D(@1#!nV!Z5/?#5!7(/5'!*%(5(*$#5/'$/*'!.'#-!>+5!(@'+1.$#!M.(,$/>/*($/+,!@[!--Z"9!
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'*"&!./!".(%'!3*(&*-+""

nqRBIFT!V!nqR(*)$[1-)+O[,/4(1),+1!

pRBIFT!V!pR!(*)$[1-)+O[,/4(1),+1!

BIT!V!B*/-#!I)'+O[5/@+.*1)/M.#!

B9T!V!B*/-#!5/@+,.*1)/M.#!

B3O"!V!B/5#!'+.'!1(!"+.5@#!

E"Ba'b!V!BA#,$'!-#!E/+*+,$5^1#!

"HB8!"HE!V!"\(7#*c!H#('$!BA(58!"\(7#*c!H#('$!E5+$%!

IpK!V!IFTRpRFRA1.*+'/-#!

--Z"9!V!I/A/$(1!I5+71#$!Z+1[?#5('#!"%(/,!9#(*$/+,!

IZL!V!X+.5'!Z+'$RL,+*.1($/+,!

IF6n!V!-#R)7+O[RIFT!

IFT!V!-)+O[,/4(1),+1!

WE"8!WE&8!WE'!V!W.?+,/'/,#!En8!W.?+,/'/,#!Eh8!W.?+,/'/,#!Ep!

K"R6;!V!"%5+?($+A5(7%/#!#,!7%('#!A(\#.'#!R!;7#*$5+?)$5/#!-#!?(''#!

QWEn!V!>.?+,/'/,#!En!%[-5+1[')#!

QZL!V!Q#.5#'!Z+'$RL,+*.1($/+,!

QZS"R6;R6;!V!"%5+?($+A5(7%/#!#,!7%('#!1/M./-#!%(.$#!7#5>+5?(,*#R'7#*$5+?)$5/#!-#!?(''#!#,!

$(,-#?!

6[*+!V!?=/3)$&+"($)$6$&!/'+1)!0!7(5$/5!-#!6[*+'$+7!!

TLG!V!,/4(1),+1!

ZIB8!ZIE!V!Z+$($+#'!I#O$5+'#!BA(58!Z+$($+#'!I#O$5+'#!E5+$%!

Z+1[!V!9=/".$3-%6)8*!/'+1)!0!7(5$/5!-#!Z+1[4#5'.?!!

MZ"9!V!:.(,$/$($/4#!Z+1[?#5('#!"%(/,!9#(*$/+,!

9Z6!V!9+$($/+,!7(5!?/,.$#!

9D!V!9#4#5'#!D5(,'*5/7$/+,!

e#-(!V!!=/-&7+)+..8*!/'+1)!0!7(5$/5!-#!e#-(4/5!$
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(+&'-/#)&*-+.)!+!'(,!"

I#!,+'!P+.5'8!1#'!#,P#.O!*+,*#5,(,$!1(!75+-.*$/4/$)!(1/?#,$(/5#!'+,$!.,#!75)+**.7($/+,!?(P#.5#<!S#'!

)4+1.$/+,'! -)?+A5(7%/M.#'! #$! 1#'! ?+-#'! -#! *+,'+??($/+,'! #O7+,#,$/#11#'8! (''+*/)'! 0! -#'!

*+,-/$/+,'! *1/?($/M.#'! 4(5/(@1#'8! +,$! >(4+5/')! 1#! -)4#1+77#?#,$! #$! 1(! -/'')?/,($/+,! -#! ,+?@5#.O!

(A#,$'!7($%+A&,#'!-#!71(,$#'8!0!12+5/A/,#!-#!?(1(-/#'!-)4('$($5/*#'!-#'!*.1$.5#'<!S#'!*)5)(1#'8!.,!

-#'! A5+.7#'! -#! 71(,$#'! -2/,$)5U$! (1/?#,$(/5#'! 1#'! 71.'! *.1$/4)#'! (.! ?+,-#8! '+,$! >5)M.#??#,$!

$+.*%)#'!7(5!*#'!*%(?7/A,+,'!M./!?#$$#,$!#,!-(,A#5!1#'!75+-.*$/+,'!(4(,$!#$!(75&'!1(!5)*+1$#<!=,!

71.'! -#! 75+1/>)5#5! #$! -#! -/?/,.#5! 1(! M.(,$/$)! -#! A5(/,'! 75+-./$'8! *#5$(/,'! -#! *#'! 7($%+A&,#'!

'[,$%)$/'#,$! -#'! ?)$(@+1/$#'! '#*+,-(/5#'! $+O/M.#'8! 1#'! ?[*+$+O/,#'8! M./! 4+,$! (>>#*$#5! 1(! M.(1/$)!

'(,/$(/5#!-#'!5)*+1$#'<!S#.5'!$#,#.5'!?(O/?(1#'!'+,$!5)A1#?#,$)#'!*(5!#11#'!7#.4#,$!U$5#!,+*/4#'<!

=,!#>>#$8!(75&'!1#.5!#,$5)#!-(,'!1#'!*%(/,#'!-#!$5(,'>+5?($/+,!-#'!75+-./$'!($-!12/,>#*$/+,!(.!*%(?78!

#11#'!7#5'/'$#,$!-(,'!1#'!75+-./$'!(1/?#,$(/5#'!P.'M.20!1(!*+,'+??($/+,<!=11#'!7#.4#,$!75+4+M.#5!-#'!

'[?7$^?#'!(11(,$!-#!12/,$+O/*($/+,!(1/?#,$(/5#!(4#*!-/(55%)#!+.!4+?/''#?#,$8!P.'M.20!1(!7#5$.5@($/+,!

-#! 1(! 5#75+-.*$/+,! #$! -#'! '['$&?#'! #,-+*5/,/#,'8! -#'! -)'+5-5#'! ,#.5+1+A/M.#'! +.! 1(!?+5$<! "#'!

?[*+$+O/,#'! >+,$! 7(5$/#'! -#'! *+,$(?/,(,$'! ,($.5#1'! -#! 1}(1/?#,$($/+,8! ?(/'! '+,$! -/>>/*/1#?#,$!

-)A5(-(@1#'! #$! $5&'! '$(@1#'! 7#,-(,$! 1#'! 75+*#''.'! -#! $5(,'>+5?($/+,! -#'! (1/?#,$'<! Z(5?/! 1#'!

7($%+A&,#'! 75+-.*$#.5'! -#! ?[*+$+O/,#'! *+,$(?/,(,$! 1#'! *)5)(1#'8! :8&-)$8*/ 3)-*$%+-)8*! #$!

:8&-)$8*/(+),$1$..$"$6+&!4+,$!U$5#!*(7(@1#'!-#!75+-./5#!-#'!$5/*%+$%)*&,#'!aTLG8!IFT8!nqR!#$!pRBIFTb!

#$!-#!1(!\)(5(1),+,#8!+.!-#'!>.?+,/'/,#'!aWE"8!WE&!#$!WE'b!#$!-#!1(!@#(.4#5/*/,#!5#'7#*$/4#?#,$<!L1'!

($$(M.#,$! 1#'!*.1$.5#'!*)5)(1/&5#'!-/5#*$#?#,$! 1+5'!-#! 1(! >1+5(/'+,!-#'!)7/'!#$!?#$$#,$!#,!7)5/1! 1#'!

75+-.*$/+,'<!!

S(! A#'$/+,! #>>/*(*#! -#'! 7%[$+7($%+A&,#'! (! *+,'$/$.)! .,! A5(,-! -)>/! 7+.5! 1#'! '*/#,$/>/M.#'! #$! 1#'!

(A5/*.1$#.5'8! #$! P.'M.}0! 5)*#??#,$8! 12.$/1/'($/+,! ?(''/4#! -#! 7#'$/*/-#'! *%/?/M.#'! )$(/$! 1(! '+1.$/+,!

?(P#.5#!7+.5!$#,$#5!-2)5(-/M.#5!1#'!7($%+A&,#'<!"#7#,-(,$8!-#!71.'!#,!71.'!-#!*#'!?+1)*.1#'!'+,$!

5#?/'#'!#,!*(.'#!7+.5!1#.5'!#>>#$'!,)>('$#'!'.5!1#'!)*+'['$&?#'!#$!1(!'(,$)!-#'!.$/1/'($#.5'!#$!-#'!

*+,'+??($#.5'<!I#!71.'8!1#'!(A#,$'!7($%+A&,#'!0!12+5/A/,#!-#'!?(1(-/#'!-#'!*.1$.5#'!+,$!5).''/!7#.!

0!7#.!0!*+,$+.5,#5!12#>>#$!-#!*#'!75+-./$'!#$!0!'2(-(7$#5!7+.5!?(/,$#,/5!+.!(.A?#,$#5!1#.5!,/4#(.!-#!

4/5.1#,*#<! S#'! 75+-.*$/+,'! (A5/*+1#'! '+,$! -+,*! '+.?/'#'! 0! .,! #>>#$! */'#(.O! (4#*! -2.,#! 7(5$! -#'!

*+,-/$/+,'!*1/?($/M.#'!$5&'!)4+1.$/4#'!M./!'$/?.1#,$!1#!-)4#1+77#?#,$!?/*5+@/#,!#$!1(!75+-.*$/+,!-#!

$+O/,#'8! #$! -2(.$5#! 7(5$8! .,#! -)$#5?/,($/+,! 7+1/$/M.#! -#! 5)-./5#! 12.$/1/'($/+,! -#'! 75+-./$'!

7%[$+'(,/$(/5#'<!I(,'!*#!*+,$#O$#8!-#!,+.4#11#'!4+/#'!-#! 1.$$#!+,$!)$)!#O71+5)#'!#$! 1#!@/+*+,$5^1#!

'#?@1#! U$5#! .,#! (1$#5,($/4#! 0! *+,'/-)5#5<! S#! @/+*+,$5^1#! 5#A5+.7#! 1#'! ?+[#,'! -#! A#'$/+,! -#'!

7($%+A&,#'!0!12(/-#!-#!'.@'$(,*#'!,($.5#11#'!#$!-2+5A(,/'?#'!(,$(A+,/'$#'<!=,!7(5$/*.1/#58!1#'!?/*5+R

+5A(,/'?#'!*+??#!1#'!*%(?7/A,+,'!#$!1#'!@(*$)5/#'8!,($.5#11#?#,$!75)'#,$'!-(,'!1#'!(A5+'['$&?#'8!

'+,$!*(7(@1#'!-2/,$#5(A/5!(4#*!1#'!71(,$#'!#$!1#'!7($%+A&,#'!-#!*.1$.5#!7+.5!(?)1/+5#5!1(!75+$#*$/+,!

-#'!71(,$#'<!!
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T+,R7($%+A&,#'8!*#'!BA#,$'!-#!"+,$5^1#!E/+1+A/M.#!+.!-#!E/+*+,$5^1#!aE"B'b!4+,$!#?7U*%#5!+.!

5)-./5#! 1(! 75+A5#''/+,! -#'! 7($%+A&,#'! 7(5! -/>>)5#,$'! ?)*(,/'?#'! -/5#*$'! +.! /,-/5#*$'<! "#'!

?)*(,/'?#'!'+,$! $5&'!-/4#5'/>/)'!#$!7#.4#,$!U$5#!.$/1/')'!#,'#?@1#'!+.!'#.1'!'#1+,! 1#'!(A#,$'!-#!

@/+*+,$5^1#!*+,'/-)5)'<! L1'!7#.4#,$!U$5#! 1/)'!0! 1(!*+?7)$/$/+,!7+.5! 1}#'7(*#!+.! 1#'!,.$5/?#,$'8!0! 1(!

75+-.*$/+,!-#!*+?7+')'!(,$/?/*5+@/#,'8!(.!7(5('/$/'?#!+.!0!1(!-)A5(-($/+,!-#!*+?7+')'!$+O/M.#'!

$#1'!M.#!1#'!?[*+$+O/,#'<!I#!71.'8!*#'!?)*(,/'?#'!7#.4#,$!U$5#!?/'!#,!k.45#!0!-/>>)5#,$'!'$(-#'!

-2)4+1.$/+,! -.! 7($%+A&,#8! (?71/>/(,$! 1(! *+?71#O/$)! -#! 12/,$#5(*$/+,! ?/*5+@/#,,#<! 6(1A5)! 12(*$/4/$)!

/,$#,'#!-#!5#*%#5*%#!#$!-#!?/'#!#,!(771/*($/+,!A),)5)#!(.$+.5!-#!*#!-+?(/,#8!-#'!/,$#55+A($/+,'!

7#5'/'$#,$!'.5!1#'!?+-#'!-2(*$/+,'!M./!7#5?#$$#,$!1#!@/+*+,$5^1#!-#'!:8&-)$-!#$!-#!1#.5!?[*+$+O/,#8!

?(/'!(.''/!'.5!1(!'7)*/>/*/$)8!1(!'[,#5A/#!+.!1(!*%5+,+1+A/#!-#!*#'!?)*(,/'?#'<!!

"2#'$!-(,'!*#!*(-5#!M.#!'2/,'*5/$!?+,!75+P#$!-#!$%&'#!#,$5#75/'!*#'!$5+/'!-#5,/&5#'!(,,)#'!-(,'!12369!

:.(1/;.-8! 0! 123,/4#5'/$)! -#! 6+,$7#11/#5<! S2+@P#*$/>! -#! *#! $5(4(/1! )$(/$! -#! -)*5[7$#5! M.#1'! '+,$! 1#'!

?)*(,/'?#'!?/'!#,!71(*#!7(5!-#'!(A#,$'!-#!@/+*+,$5^1#!#$!1#.5'!*+,')M.#,*#'!'.5!-#'!7($%+A&,#'!

-.!A#,5#!:8&-)$8*@!75+-.*$#.5'!-#!?[*+$+O/,#'<!B4#*!*#$!+@P#*$/>!#,!$U$#8!$5+/'!(A#,$'!-#!@/+*+,$5^1#!

*+??#5*/(.O!*+,$5('$)'!+,$!)$)!')1#*$/+,,)'8!/'+1)'!0!7(5$/5!-#!1#.5!>+5?.1($/+,!*+??#5*/(1#8!#$!?/'!

#,!*+,>5+,$($/+,!(4#*!-#.O!7($%+A&,#'!?[*+$+O/,+A&,#'!-2/?7+5$(,*#!?(P#.5#!:=/3)-*$%+-)8*!#$!

:=/(+),$1$..$"$6+&<!!

•! S(! 75#?/&5#! )$.-#! -.! 75+P#$! '2#'$! *+,*#,$5)#! '.5! 12(,(1['#! $%/ ($,)"! -#'! $5(/$'! -#! 4/#! -#'!

7($%+A&,#'!#$!E"B'!'#.1'!+.!#,!*+,>5+,$($/+,!(4#*!12)$.-#!-#!1(!*/,)$/M.#!-2/,$#5(*$/+,!-#'!

E"B'!#$!-#'!7($%+A&,#'!-(,'!-/>>)5#,$#'!*+,-/$/+,'!#O7)5/?#,$(1#'!#,!?#'.5(,$! 12/?7(*$!

-#'!?/*5+R+5A(,/'?#'!(,$(A+,/'$#'!'.5!1(!*5+/''(,*#!-#'!7($%+A&,#'!#$!1(!75+-.*$/+,!-#!1#.5!

?[*+$+O/,#'<!!

•! S(!'#*+,-#!)$.-#!'2#'$!/,$)5#'')#!(.O!?)*(,/'?#'!0!12+5/A/,#!-#!*#'!/,%/@/$/+,'<!3,#!$++1@+O!

-2#O7)5/#,*#'!(!)$)!?/'#!(.!7+/,$!(>/,!-#!'./45#!1#'!?+-#'!-2(*$/+,'!7+$#,$/#1'!-#'!E"B'!$+.$!

(.! 1+,A! -.! *[*1#! -#! 4/#! -#'! 7($%+A&,#'! -#! 1(! A#5?/,($/+,! 0! 1(! 75+-.*$/+,! -#! >+5?#! -#!

*+,'#54($/+,8!#,!(11/(,$!-/>>)5#,$#'!?)$%+-#'!5#1#4(,$!-#!1(!?/*5+@/+1+A/#8!1(!@/+*%/?/#8!+.!1(!

@/+1+A/#! ?+1)*.1(/5#! 0! -/>>)5#,$#'! )*%#11#'! -2+@'#54($/+,<! I#'! 75+>/1'! -2(?71/$.-#8! -#!

*+?@/,(/'+,'8! -#! '7)*/>/*/$)! #$! -#! *%5+,+1+A/#! -#'! ?+-#'! -2(*$/+,! -(,'! 1#'! -/>>)5#,$#'!

/,$#5(*$/+,'!+,$!)$)!)$(@1/'!7+.5!7#5?#$$5#!-2/-#,$/>/#5!1#'!'$5($)A/#'!75)>)5#,$/#11#'!-#!*%(*.,!

-#'!E"B'<!!

•! Z+.5!*+,*1.5#!*#!75+P#$8!-(,'!.,#!$5+/'/&?#!)$.-#!1#'!*(7(*/$)'!-#!*+1+,/'($/+,!#$!-2/,%/@/$/+,!

-#!:=/ 3)-*$%+-)8*! 7(5! 1#'!E"B'!+,$! )$)! (,(1[')#'! $%/ &$,8! '.5! )7/11#$'! -#! @1)8! (>/,! -#! '#!

5(775+*%#5!(.!?/#.O!-#'!*+,-/$/+,'!,($.5#11#'!-2/,$#5(*$/+,'8!#$!?/'!#,!7#5'7#*$/4#!4/'R0R4/'!

-#'!(,(1['#'!5)(1/')#'!$%/($,)"/-(,'!.,#!$5+/'/&?#!)$.-#<!!
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*+" ,4+&5!"!.%*%,*-1'(65*7#!"

!

"#$$#! 75#?/&5#! 7(5$/#! #'$! *+,'(*5)#! 0! 1(! -#'*5/7$/+,! -#'! *+,*#7$'! #$! )1)?#,$'! 7#5?#$$(,$! -#!

*+?75#,-5#!71#/,#?#,$!1#!*+,$#O$#!#$!1#'!#,P#.O!-#!*#$$#!)$.-#<!!

!B)*!'%.2!+*'!78,%2%9-.*'!C!D%77*.2!'%.25*++*'!6&%/)-2*'!C!

n<n<n<! :.#!'+,$!1#'!?[*+$+O/,#'!v!

"#5$(/,'!?/*5+R+5A(,/'?#'!>+,A/M.#'8!M./!($$(M.#,$!1#'!75+-./$'!(1/?#,$(/5#'!(.!*%(?7!+.!(.!*+.5'!

-.!'$+*c(A#8!'+,$!*(7(@1#'!-#!75+-./5#!-#'!?)$(@+1/$#'!'#*+,-(/5#'!7+$#,$/#11#?#,$!$+O/M.#'!7+.5!

,+$5#!'(,$)8!1#'!?[*+$+O/,#'!a-.!A5#*!(,*/#,!*8AB&!V!*%(?7/A,+,!#$!,"#$A"&!V!7+/'+,b<!!

S2/,$#5(*$/+,!#,$5#!1}Q+??#!#$!1#'!?[*+$+O/,#'!(!.,#!1+,A.#!%/'$+/5#<!S#'!?[*+$+O/,#'!'+,$!(77(5.#'!

-(,'!1#'!5)'#54#'!(1/?#,$(/5#'!%.?(/,#'!0!7#.!75&'!0!1})7+M.#!+~!1}%.?(,/$)!(!*+??#,*)!0!*.1$/4#58!

5)*+1$#5!#$!'$+*c#5!'#'!75+-.*$/+,'!-}.,#!'(/'+,!0!1}(.$5#8!/1![!(!75+@(@1#?#,$!no!ooo!(,'<!3,#!-#'!

75#?/&5#'!(77(5/$/+,'!-#!*#'!?+1)*.1#'!#'$!5)7#5$+5/)#!*+??#!)$(,$!1(!*(.'#!-2.,#!?(1(-/#!(77#1)#!

_!1#!?(1!-#'!(5-#,$'!`!*(.')#!7(5!1(!*+,'+??($/+,!-#!'#/A1#!*+,$(?/,)!7(5!-#'!(1*(1+{-#'!75+-./$'!

7(5!<.-($1+7&/78)78)+-8!#$!M./!(!75+4+M.)!1(!?+5$!-#!71.'/#.5'!?/11/#5'!-#!7#5'+,,#'!#,!=.5+7#!(.!

*+.5'! -.!-#5,/#5!?/11),(/5#! aE+4)8! nryod! 4(,!-#5! S/,-#!+,/ -.=8! honwb<!I2(.$5#'! /?7+5$(,$#'! *5/'#'!

'(,/$(/5#'!+,$!7.!U$5#!5#1/)#'!0!1(!75)'#,*#!-#!?[*+$+O/,#'!(.!*+.5'!-#'!-#5,/#5'!'/&*1#'8!*+??#!1#!

@)5/@)5/!*(5-/(M.#!(/A.!(''+*/)!0!1(!*+,'+??($/+,!-#!5/\!*+,$(?/,)!7(5!1(!*/$5)+4/5/-/,#8!75+-./$#!7(5!

9+%$1$..$8*/1$,)+"%$3)8*@!(.!X(7+,!#,!niio!d!+.!#,*+5#!12(1#.*/#!$+O/M.#!(1/?#,$(/5#!*(.')#!7(5!-#'!

$5/*%+$%)*&,#'!75+-./$'!7(5!:8&-)$8*/&7")",)$15$"$6+&!#,!9.''/#!-(,'! 1#'!(,,)#'!nruo! a9#@+.O8!

hoowd!Z/$$!(,-!I(4/-!6/11#58!honwb<!
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*%(?7/A,+,'!7($%+A&,#'!(4(,$!#$!(75&'!1#!'$+*c(A#!-#'!(1/?#,$'8!#$!M./!75)'#,$#,$!-#'!75+75/)$)'!
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B,'#'!R!BA#,*#!,($/+,(1#!-#!')*.5/$)!'(,/$(/5#!-#! 12(1/?#,$($/+,8!-#! 12#,4/5+,,#?#,$!#$!-.! $5(4(/1d!
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M.($5#! ?+-#'! -#! $+O/*/$)!V! (/A.f8! *%5+,/M.#8! ?.$(A),/M.#! #$! $)5($+A),/M.#<! =>>#*$/4#?#,$8! #11#'!

7#.4#,$!(4+/5!-#'!#>>#$'!$+O/M.#'!/??)-/($'!a?[*+$+O/*+'#!(/A.fb!?(/'!1#'!#>>#$'!-2.,#!#O7+'/$/+,!
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@A%BC41D9,)%E30$35<'"FD3G#)%
!

! E!

0! 5#*.#/11/5! -#'! -+,,)#'! $+O/*+1+A/M.#'! -(,'! 1#! *(-5#! -2/,$+O/*($/+,! *%5+,/M.#8! 1#! 5^1#! -#'!

?[*+$+O/,#'!*+??#!*(.'#!-#!?+5$(1/$)!%.?(/,#!#'$!75+@(@1#?#,$!'+.'R#'$/?)!a9#@+.O8!hoowb<!B!

1+,A!$#5?#8!#11#'!7#.4#,$!#,$5(/,#5!1(!5)-.*$/+,!-#!75/'#!(1/?#,$(/5#!#$!-+,*!-#!*5+/''(,*#!*%#\!1#'!

(,/?(.O8! -#'! /,>#*$/+,'! A('$5+R/,$#'$/,(1#'8! -#'! ?(1(-/#'! -2+@'$5.*$/+,'! *%5+,/M.#! -#'! 4+/#'!
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#$!-)5/4)'!(*)$[1)'b8! 1(!\)(5(1),+,#8! 1#'!>.?+,/'/,#'8! 1#'!(>1($+O/,#'8! 12+*%5($+O/,#!B!#$! 1(!7($.1/,#!
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!

!
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!"#$%&"'):/%-&0&33&,&8/#()!7);"<&="%,&(

!7)2%,3&;/%$-"'()!7)$6$6$-"'

34/.'&5#*+,

>#2/%5&33"# ;3$:"#

/-)>7 2$%$#&-&0"#
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;+*&',-$%0*.1$%

2.))6)%'0.&'61$%*+'0,-$%

4.2+*0$%='.07.'1/#*+ ?/6&0&33&"'()@+##,0.3$'+#
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7#.4#,$!)A(1#?#,$!'#54/5!0!,+.55/5!1#'!(,/?(.O!M./8!0!1#.5!$+.58!7+.55+,$!*+,$(?/,#5!1}%+??#8!7(5!1(!
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1/#,'!#,$5#!1#'!?[*+$+O/,#'!#$!1(!*%(Y,#!(1/?#,$(/5#<!!
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-}/,A5)-/#,$'!(1/?#,$(/5#'!#$!-(,'! 1#!,)A+*#!-#!?($/&5#'!75#?/&5#'b8!+.!#,*+5#!71.'/#.5'!*+?/$)'!

*+??#! 12B.$+5/$)! #.5+7)#,,#! -#! ')*.5/$)! -#'! (1/?#,$'! a=W;Bb! +,$! #,$5#75/'! -#! ?+,$#5! -#'!
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!
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aB,-5#(!Q#8!honib<!I(,'!1#!?+,-#!#,!honr8!.,#!)$.-#!5)(1/')#!'.5!hh!pni!)*%(,$/11+,'!75+4#,(,$!

-#!*.1$.5#'!-#!?({'8!-#!@1)8!-#!'+P(8!-#!1#.5'!75+-./$'!-)5/4)'!#$!-#!1(!,+.55/$.5#!7+.5!@)$(/18!1(!A5(,-#!

?(P+5/$)!-#'!)*%(,$/11+,'!$#'$)'!*+,$/#,,#,$!-#'!?[*+$+O/,#'!-#!:=/3)-*$%+-)8*!#$!:=/(+),$1$..$"$6+&!V!

IFT8!>.?+,/'/,#'8!#$!\)(5(1),+,#!'+,$!1#'!?[*+$+O/,#'!1#'!71.'!5)7(,-.#'!#$!+,$!)$)!-)$#*$)#'!(.R
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@A%BC41D9,)%E30$35<'"FD3G#)%
!

! M!

A1+@(1#?#,$!(**5.!(4#*!iw�!-#'!)*%(,$/11+,'!*+,$(?/,)'!(4#*!-#'!>.?+,/'/,#'!#$!wy�!(4#*!-#!1(!

IFT!aK5.@#5RI+5,/,A#5!+,/-.=8!honrb<!

D=E=D=/ :8&-)$8*/3)-*$%+-)8*/

n<h<n<n<! "(5(*$)5/'$/M.#'!A),)5(1#'!

:8&-)$8*/3)-*$%+-)8*!#'$!.,!*%(?7/A,+,!('*+?[*&$#!-#!1(!>(?/11#!-#'!T#*$5/(*#(#8!M./!*+??#,*#!

0!U$5#!/'+1)!#$!*(5(*$)5/')!0!7(5$/5!-#'!(,,)#'!nrhoRnrpo!aD.8!nrhrd!I/*c'+,!+,/-.=8!nrpob!aW/A.5#!pb<!

F%/ ($,)"! #$! '.5! ?/1/#.! ,.$5/$/>! +7$/?(18! 1#'! *+1+,/#'! '#! -)4#1+77#,$! 5(7/-#?#,$! #$! 75+-./'#,$! -#'!

M.(,$/$)'! /?7+5$(,$#'! -#!?[*)1/.?! 5#1($/4#?#,$! *+$+,,#.O<! S#!?[*)1/.?! #'$! -2(@+5-! @1(,*! 7./'!

75)'#,$#! -#'! ,.(,*#'! P(.,#'8! 5+'#'! +.! +5(,A)#'<! I#'! '7+5+-+*%/#'! +5(,A#! 0! 5+.A#R@5.,! '+,$!

75+-./$#'!(''#\!1#,$#?#,$<!S#'!*.1$.5#'!7#.4#,$!75+-./5#!-#'!7/A?#,$'!P(.,#'8!+5(,A#'!+.!5+.A#'!

7(5$/*.1/&5#?#,$! '#,'/@1#'! (.! 7Q! a"(?@(\(8! honib<! S#'! *+,/-/#'! 7+5$)#'! 7(5! 1#'! '7+5+-+*%/#'!
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B1?#/-(!+,/-.=8!honhd!S/(+!+,/-.=8!honpb<!S#'!?)$%+-#'!-}(,(1['#!-#'!?[*+$+O/,#'!*+?75#,,#,$!-#'!

$#*%,/M.#'! /??.,+*%/?/M.#'! M./! '}(771/M.#,$! 75/,*/7(1#?#,$! (.O! *+,$5^1#'! -#! 5+.$/,#! #$! 0! 1(!

-)$#*$/+,! 5(7/-#! '.5! 1#! $#55(/,8! #$! -#'! $#*%,/M.#'! *%5+?($+A5(7%/M.#'! M./! 7#5?#$$#,$! .,#!

-)$#5?/,($/+,! '#,'/@1#8! 75)*/'#! #$! ')1#*$/4#! -#'!?[*+$+O/,#'! *+,,.#'8! +.$5#! 1}/-#,$/>/*($/+,!?.1$/R

$+O/,#'!+.!-#!*+?7+')'!,+.4#(.O!+.!?+-/>/)'!A5�*#!0!-#'!-)$#*$#.5'!-#!'7#*$5+?)$5/#!-#!?(''#!

#,!$(,-#?<!=,!#>>#$8!71.'/#.5'!)$.-#'!+,$!)$)!5)(1/')#'!7+.5!)4(1.#5!1#'!5/'M.#'!'(,/$(/5#'!/,-/4/-.#1'!

-#!1(!IFT8!1(!pRBIFT!#$! 1(!nqRBIFT8!#,!$(,$!M.#!*+?7+')'!-2.,#!?U?#!>(?/11#!a;+.@5(!+,/-.=8!

hoord! ;/5+$! +,/ -.=8! honpb<! "#7#,-(,$8! *#'! *+?7+')'! -(,'! .,! ?)1(,A#! 7#.4#,$! *#5$(/,#?#,$!

75+4+M.#5! -#'! #>>#$'! '[,#5A/M.#'! 71.'! /?7+5$(,$'! M.#! 1#! *+?7+'(,$! /,-/4/-.#1<! Z(5! *+,')M.#,$8!

1})4(1.($/+,!-#'!?[*+$+O/,#'!75/'#'!/'+1)?#,$!'+.'R#'$/?#!1#'!5/'M.#'!A1+@(.O!-#'!?[*+$+O/,#'!-#!

1(!>(?/11#!IFT<!"2#'$!7+.5M.+/!1#'!?)$%+-#'!*+??#!12QZS"!6;R6;!'+,$!75/4/1)A/)#'!a;7(,P#5!+,/-.=8!

hooid!Q/*c#5$!+,/-.=8!honqb8!?(1A5)!1#!>(/$!M.#!*#'!$#*%,/M.#'!'+/#,$!71.'!*+j$#.'#'!#$!'+7%/'$/M.)#'!

a,)*#''/$#!-.!7#5'+,,#1!M.(1/>/)b<!

!
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W!

W/A.5#!q!V!Z5)'#,$($/+,!-.!I)+O[,/4(1),+1!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

W+5?.1#!*%/?/M.#!VaZ.@"%#?8!%$$7'Vss7.@*%#?<,*@/<,1?<,/%<A+4sbd!=O$5(*$/+,!#$!-)$#*$/+,!VaB,>+''/!

+,/ -.=8! honwb!d! Z5+-./$'! $+.*%)'! #$! 75)4(1#,*#!VaK5.@#5RI+5,/,A#5! +,/ -.=8! honrba9&A1#?#,$!

,xniinshoow!-#!1(!"+??/''/+,!#.5+7)#,,#b!d!=>>#$!'(,$)!V!aE(5(*8!honrb<!

!

S#'!75+-./$'!(1/?#,$(/5#'!'+,$!1#'!75#?/&5#'!'+.5*#'!-}#O7+'/$/+,!%.?(/,#!(.O!*+,$(?/,($/+,'!7(5!

1#'!?[*+$+O/,#'8!#,!7(5$/*.1/#5! 1#'!*)5)(1#'<!S#!-)+O[,/4(1),+1!(!?(P+5/$(/5#?#,$!)$)!-)$#*$)!-(,'!

-#'!)*%(,$/11+,'!-#!@1)8!-#!?({'!+.!-2+5A#8!@5.$'!+.!$5(,'>+5?)'8!(/,'/!M.#!-(,'!1(!,+.55/$.5#!(,/?(1#!

>+5?.1)#!0!@('#!-#!*)5)(1#'<!S(!*+,'+??($/+,!-2(1/?#,$'!*+,$(?/,)'!(4#*!-.!-)+O[,/4(1),+1!7#.$!

#,$5(Y,#5!-#'!?(1(-/#'!%.?(/,#'!*%5+,/M.#'!#$!(/A.f'!$#11#'!M.#!,(.')#'8!4+?/''#?#,$'8!$5+.@1#'!

A('$5+R/,$#'$/,(.O! #$! -/(55%)#'! a6(5/,! +,/ -.=8! honpb<! S#'! IFT! (*)$[1)#'! 7#.4#,$! #,A#,-5#5! .,#!

$+O/*/$)!71.'!>+5$#!*(5!*#'!$+O/,#'!'+,$!71.'!5(7/-#?#,$!(@'+5@)#'!-(,'!1}/,$#'$/,!aK#5#\!+,/-.=8!honqb<!

I#'!-+'#'!71.'!)1#4)#'!7#.4#,$!(>>#*$#5!1#!>+,*$/+,,#?#,$!-#!1(!5($#8!-.!*k.5!#$!-.!>+/#!#$!75+4+M.#5!

-#'!'[?7$^?#'!$#1'!M.2.,#!'.775#''/+,!-#'!-)>#,'#'! /??.,/$(/5#'8! 12(77(5/$/+,!-#!*(,*#5'!#$!-#!

,#.5+$+O/*/$)!aE(5(*8!honrb!

!

!

!

!

!

Déoxynivalénol

!"#$%&'()'#%*+,()-)!",./012*1 3441'()

5/2',

36'"/*'&#2)1')7,'1*'&#28#"9%01)*+&9&:%1

;!"<#$=%

&'()*+*,-.-/0,123.)*4516*4/)1*,17(89(!":1;
<=5=.)*61>54-*61 ? !@"$
<=5=.)*61A*6-/,=*1B1).1C0,60++.-/0,1D4+./,*1A/5*C-*1? @"$

<=5=.)*61-5.,6E05+=*61F0451>=>=1*-1G*4,*61*,E.,-61 ? #$$

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

! H,E).++.-/0,1(.6-50?/,-*6-/,.)*1
CD50,/I4*

! 1%22,$33'.*-4$3-456$*3$3-

'))%*'+(',$3
! 7(*&$,'89*$3

! :$%,.+./'0%$

!"#
A*61=CD.,-/))0,61-*6-=61

60,-1.41A*66461A416*4/)1
*,1#$!J1

!"#$%&'(()% *+,"-('.+ / +$&0'"1 ")+2(1314

! !3&0$"&')%5

K0+0(=,=/6.-/0, A.,6 4, 60)L.,- 05(.,/I4* F0)./5*

C0++* )* +=-D.,0) 04 )M.C=-0,/-5/)*N 04 C0+>/,=
.L*C A* )M*.4O *.4 .C/A/E/=*

! 6-&1"&')% $%7 8.$%&'9'"$&')%5

P*6 .,.)Q6*456 P<?RSORS F*5+*--*,- A* 6/+F)/E/*5

)*6 6-5.-=(/*6 .,.)Q-/I4*6 *- A* A=L*)0FF*5 A*6
+=-D0A*6 F5=C/6*6 *- +4)-/?5=6/A468

:(- ;$<=

T,/+.4U V5(*
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D=E=E=/ :8&-)$8*/(+),$1$..$"$6+&/

n<h<h<n<! "(5(*$)5/'$/M.#'!A),)5(1#'!

:8&-)$8*/(+),$1$..$"$6+&/#'$!(.''/!.,!*%(?7/A,+,!('*+?[*&$#!-#!1(!>(?/11#!-#'!T#*$5/(*#(#8!M./!(!)$)!

/'+1)!#$!*(5(*$)5/')!7+.5!1(!75#?/&5#!>+/'!0!7(5$/5!-#'!(,,)#'!nruoRnrqo!aD+m,'#,-8!nrupd!6*�##,8!

nrqpb<!!

F%/($,)"!#$!'.5!?/1/#.!,.$5/$/>!+7$/?(18!1#'!*+1+,/#'!'#!-)4#1+77#,$!75+A5#''/4#?#,$!#$!>+5?#,$!-#'!(?('!

?[*)1/#,'!$5&'!-#,'#'!#$!(.O!@+5-.5#'!5#1($/4#?#,$!1+@)#'!aW/A.5#!wb<!S(!*+.1#.5!-.!?[*)1/.?!#'$!

-2(@+5-!@1(,*%#!7./'!75)'#,$#!-#'!,.(,*#'!-#!5+'#'!#$!-#!4/+1#$!*1(/5<!B75&'!.,!-)4#1+77#?#,$!71.'!

/?7+5$(,$8!-#'!7/A?#,$'!'+,$!75+-./$'!-#!?(,/&5#!5(-/(1#!(4#*!-#'!*+.1#.5'!'+?@5#'!-.!4/+1#$!(.!

@1#.s,+/5<!S#'!?/*5+R*+,/-/#'!(77(5(/''#,$!7+5$)#'!7(5! 1#!?[*)1/.?!()5/#,!'+.'!>+5?#!-#! 1+,A.#'!

*%(Y,#'!#$!+,$!.,#!>+5?#!+4+{-#!(4#*!.,#!@('#!1)A&5#?#,$!(71($/#!auRno!�?b<!=11#'!'+,$!75+-./$#'!

#,!$5&'!A5(,-#!M.(,$/$)!#$!(4#*!-#'!$(/11#'!(''#\!4(5/(@1#'!?U?#!-(,'! 1#'!?U?#'!*+,-/$/+,'<!S(!

71.7(5$!-#'!'+.*%#'!,#!75+-./'#,$!M.#!$5&'!7#.!-#!?(*5+R*+,/-/#'!aS#'1/#!(,-!;.??#5#118!hooib<!

"+,$5(/5#?#,$! 0!:=/ 3)-*$%+-)8*8!:=/ (+),$1$.."$6+&! #'$! %)$)5+$%(11/M.#8! #$! ,#!75+-./$! M.}.,!,+?@5#!

?+-#'$#!-#!>5.*$/>/*($/+,'8!M./!'+,$!5(5#?#,$!75+-./$#'!#,!*+,-/$/+,'!,($.5#11#'!a;%(,#5!K<8!hoopb<!

I#!71.'! 1#! 5^1#!-#'!7)5/$%&*#'!-(,'! 1(!'.54/#!#$! 1#!-)4#1+77#?#,$!-.!7($%+A&,#!#'$! 5#1($/4#?#,$!

?/,#.5!a;/c%(c+11/!+,/-.=8!honhb<!!

!
W/A.5#!w!V!Z5)'#,$($/+,!-#!:8&-)$8*/(+),$1$..$"$6+&!#$!-#!'#'!*(5(*$)5/'$/M.#'<!

Fusarium verticillioides

!"#$$%&%'#(%)*
!"#$% &'$#(

)(*(+(,$ -+.,/0.,12
342++% 5,6726(,/0.%1%+
8676% 90:,.6%24%+

&2/(44% ;%.16(2.%2%
<%$6% &'+26('/=

>+:%.%+ ?%61(.(44(,(7%+

!"#$%&'())&%*+"','-
!./01122-344567

8$9&%*:&'71-;

-3'74<'=>#&)'?@&#A?B?")

.C&%$ADE&
FG%H-I'FG%H7I'FG%H2

+,')()-%*.$

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

?)$+"&'J'E(:A?:'@&'%(K)

3,$+%6*@%=2'=3%$16%=
A$1%6$21(,$24=7%=
!%++,'6.%+=

B(.6,C(%$$%+=D=B26+%(44%

+)/01)")2%.

!""#$%

34*)5.

!"#$%&'(

!"#$"%$&'

"
!""#$%

)*+&,&-.
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I2/?7+5$(,$#'!5#*%#5*%#'!+,$!)$)!*+,-./$#'!*+,*#5,(,$!1#!A),+?#!-#!:=/(+),$1$..$"$6+&<!;.5!T"EL8!/1!

#O/'$#!u!(''#?@1(A#'!#$!(,,+$($/+,'!-#!-/4#5'#'!'+.*%#'!-#!*#!*%(?7/A,+,8!71.'!+.!?+/,'!*+?71#$<!

S(!'+.*%#!E9LZqpqro!#'$!1(!71.'!5)*#??#,$!-)*5/$#!(4#*!.,!A),+?#!-2.,#!$(/11#!$+$(1#!-#!uh!6@!

-/'$5/@.)! #,! nn! *%5+?+'+?#'! a-#5,/#5! ,.?)5+! -2(**#''/+,! K"B�ooppnwrrq<h8! -)7+')! #,!

T+4#?@5#! honi8! @('#! -#! -+,,)#'! *+,'.1$)#! 1#! nqsoishohob<! 3,! -+.\/&?#! *%5+?+'+?#! #'$!

'.5,.?)5(/5#!#$!>(*.1$($/>!*%#\!*#$$#!#'7&*#<!S(!@('#!-#!-+,,)#'!5)>)5#,*#!)A(1#?#,$!nw!hry!A&,#'!

')M.#,*)'!#$!/-#,$/>/)'!a�/'$1#5!+,/-.=8!honpb<!Z1.'/#.5'!?.$(,$'!,($.5#1'!+.!+@$#,.'!#,!1(@+5($+/5#!+,$!

)$)!/-#,$/>/)'8!,+$(??#,$!'.5!-#'!*(5(*$&5#'!?+57%+1+A/M.#'!a*+??#!1(!75+-.*$/+,!-#!'7+5#'!+.!-#!

7/A?#,$'b8!-#!?)$(@+1/'($/+,!+.!-#!7($%+A),/*/$)!aE.$*%c+!+,/-.=8!hoopd!Z5+*$+5!+,/-.=8!hoopd!K1#,,!+,/

-.=8!hooud!9(?(?++5$%[!+,/-.=8!honqb<!

S(! '+.*%#! -#! :=/ (+),$1$..$"$6+&! ')1#*$/+,,)#! 7+.5! 5)(1/'#5! *#$$#! )$.-#! #'$! 1(! '+.*%#! E9W6hhqn8!

*+,,.#!(.''/!'+.'! 1#!,+?!-#! LT9B!wp8!#$!*+,'#54)#!(.!"#,$5#!-#!9#''+.5*#'!6/*5+@/#,,#'!-#!

12LT9B=8!-(,'!1(!*+11#*$/+,!-#'!*%(?7/A,+,'!>/1(?#,$#.O!0!6(5'#/11#<!"#$$#!'+.*%#!#'$!1(!75+75/)$)!

-#!12LT9B=8!#$!'+,!.'(A#!#,!5#*%#5*%#!,2#'$!7('!5#'$5#/,$<!=11#!(!)$)!/'+1)#!0!7(5$/5!-#!A5(/,!-#!?({'!

#,!W5(,*#<!W+5$#?#,$!75+-.*$5/*#'!-#!>.?+,/'/,#'!E!'.5!)7/'!-#!?({'8!#11#!(!-)P0!)$)!/,+*.1)#!(.!

*%(?7! '.5!?({'8! #$! 12/,>#*$/+,! -#'! )7/'! #$! 1(! 75+-.*$/+,! -#!WEnsWEhsWEp! (4(/$! 7.! U$5#!?/'#'! #,!

)4/-#,*#!aZ/*+$!+,/-.=8!honhb<!

n<h<h<h<! S#!?({'8!12%^$#!75/4/1)A/)!-#!:=/(+),$1$..$"$6+&!

:=/ (+),$1$..$"$6+&! #'$! .,! (A#,$! 7($%+A&,#! $5&'!?(P+5/$(/5#?#,$! (''+*/)! (.!?({'! #$! M.#! 1}+,! $5+.4#!

7(5$+.$!-(,'!1#!?+,-#!+~!*#$$#!*)5)(1#!#'$!*.1$/4)#<!6(1A5)!*#$$#!(''+*/($/+,!-+?/,(,$#8!/1!(!(.''/!

)$)! /-#,$/>/)! 1+5'! -}/,>#*$/+,'! ('[?7$+?($/M.#'! -(,'! -}(.$5#'! ?+,+R*+$[1)-+,'! #$! ?U?#! -(,'! 1(!

@#$$#5(4#!'.*5/&5#!aI('$P#5-/!(,-!�(51+4'c[8!honqbd!(/,'/!M.2#,!(''+*/($/+,!(4#*!-#'!?(1(-/#'!-.!@1)8!

*+??#!7($%+'['$&?#!71.'!)?#5A#,$!a;%#7%(5-!+,/-.=8!hooqd!"%#%5/!+,/-.=8!honob<!

S#!*[*1#!-#!4/#!-#!:=/(+),$1$..$"$6+&!#,!/,$#5(*$/+,!(4#*!1#'!*)5)(1#'8!#$!#,!7(5$/*.1/#5!1#!?({'!#'$!$5&'!

*+?71#O#<!"#!*%(?7/A,+,!7#.$!'#!75)'#,$#5!*+??#!#,-+7%[$#!/,$#5*#11.1(/5#!M./!,#!75+4+M.#!7('!

-#!'[?7$^?#'<!L1!#'$!)A(1#?#,$!*(7(@1#!-#!75+4+M.#5!-#!?.1$/71#'!>+5?#'!-#!?(1(-/#'!/?7+5$(,$#'!

-.!?({'!*+??#!1(!>+,$#!-#'!'#?/'8!1(!7+.55/$.5#!-#'!5(*/,#'8!1(!7+.55/$.5#!-#!1(!$/A#!#$!1(!7+.55/$.5#!

-#!1})7/!aD%/#1!+,/-.=8!nrrnb!0!7(5$/5!-2/,+*.1.?!*+,'#54)!-(,'!1#'!5)'/-.'!-#!*.1$.5#'!aW/A.5#!yb<!B.!

*+.5'!-#!*#'!)7/-)?/#'8!-#'!'[?7$^?#'!(77(5(/''#,$8!-#!A5(,-#'!M.(,$/$)'!-#!?[*+$+O/,#'!'+,$!

(**.?.1)#'!#$!-#'!-)A�$'!/?7+5$(,$'!'+,$!+@'#54)'!'.5!1(!*.1$.5#<!"#!-+.@1#!*+?7+5$#?#,$!-#!:=/

(+),$1$..$"$6+&!$)?+/A,#!-#!1(!5#1($/+,!*+?71#O#!#,$5#!1#!*%(?7/A,+,!#$!1(!71(,$#!-#!?({'!aE(*+,!+,/

-.=8!hooib<!
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W/A.5#! y!V! S#! ?({'8! 12%^$#! 75/4/1)A/)! -#! :=/ (+),$1$..$"$6+&<! B<! S#'! *[*1#'! -#! 4/#! -.! *%(?7/A,+,!

7($%+A&,#8!:8&-)$8*/(+),$1$..$"$6+&!#$!-.!?({'8!>+-/*-4&/#$!1#.5!7+$#,$/#11#'!*+,,#*$/+,'<!E<!;*%)?(!

-2.,!)7/11#$!-#!?({'!#,!*+.7#!1+,A/$.-/,(1#!7#5?#$$(,$!-#!4/'.(1/'#5!1#'!75/,*/7(1#'!4+/#'!-2#,$5)#!-.!

7($%+A&,#!(.!'$(-#!-#!1(!>1+5(/'+,!!

!

S}/,+*.1.?!*+,'$/$.)!-#!?/*5+R*+,/-/#'!#'$!*1(/5#?#,$!75)7+,-)5(,$!-(,'!1#!*[*1#!-#!4/#!#$!-2)7/-)?/#!

-#!:=/(+),$1$..$"$6+&<!S(!-/'')?/,($/+,!-#!*#$!/,+*.1.?!75/?(/5#8!*+,'#54)!-(,'!1#'!5)'/-.'!-#!*.1$.5#'!

75/,*/7(1#?#,$8!#'$!'$/?.1)#!1+5'!-#'!7)5/+-#'!-#!7#5$.5@($/+,!?)*(,/M.#8!#,!7(5$/*.1/#5!1#'!'#?/'8!1(!
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1#'!71(,$'!-#!?({'!-#!?(,/&5#!'['$)?/M.#!'+/$!0!7(5$/5!-#!1(!A5(/,#8!7(5!-#'!@1#''.5#'!+.!+.4#5$.5#'!

,($.5#11#'!'.5!1(!71(,$#!'+/$!7(5!/,>#*$/+,!-#'!'+/#'!(.!,/4#(.O!-#'!)7/'!aM./!5#'$#,$!1#!75/,*/7(1!7+/,$!

-2#,$5)#!-.!7($%+A&,#!5#$5+.4)!-(,'!1#'!A5(/,'!-#!?({'b!a6.,c4+1-!+,/-.=8!nrryb<!

S+5'! -#! 1(! 75)'#,*#! -#! *+,-/$/+,'! +7$/?(1#'! 7+.5! 1#'! '#?/'8! 1#'! '7+5#'! -#!:=/ (+),$1$..$"$6+&! 4+,$!

A#5?#5!#$!/,/$/#5!1(!*5+/''(,*#!-#'!%[7%#'!M./!4+,$!7#.!0!7#.!75+A5#''#5!0!1(!'.5>(*#!-#'!5(*/,#'8!

7./'!7),)$5#5! 1#'! 5(*/,#'! 1($)5(1#'!#$! 1#!?)'+*+$[1#!-&'!yh!%#.5#'!(75&'! 1#! '#?/'!-(,'!-#'!'+1'!

/,>#'$)'8! (4#*! .,#! *5+/''(,*#! /,4('/4#! ?(/'! /,$#5*#11.1(/5#<! =,! y! P+.5'8! 1(! *5+/''(,*#! >+,A/M.#!

75+A5#''#!?(/'! 5#'$#! 1/?/$)#!(.! $/''.!-.!?)'+*+$[1#<!:.($+5\#! P+.5'!(75&'! 1#!-)@.$!-#! 1}/,>#*$/+,!

('[?7$+?($/M.#8!1(!*5+/''(,*#!-(,'!1#'!$/''.'!()5/#,'!#'$!>(/@1#!?(/'!'.>>/'(,$#!7+.5!7#5?#$$5#!(.O!

/,'#*$#'!-#!75+7(A#5!12/,>#*$/+,<!"#$$#!*5+/''(,*#!7#.$!#,'./$#!'#!1/?/$#5!0!.,#!*+1+,/'($/+,!#,-+7%[$#!

#$!('[?7$+?($/M.#!+.!#,$5(/,#5!12(77(5/$/+,!-#!'[?7$^?#'!#$!1(!7+.55/$.5#!-#'!5(*/,#'!+.!1(!>+,$#!-#'!

'#?/'! aE(1-m/,! +,/ -.=8! honub<! B75&'! nq! 0! po! P+.5'! -#! *.1$.5#8! #$! -(,'! -#'! *+,-/$/+,'! -#! >(/@1#!
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75)'#,$#,$!-#'!*(5(*$)5/'$/M.#'!>(4+5/'(,$!1(!*5+/''(,*#!-#'!71(,$#'!*+??#!1(!>/O($/+,!-#!1}(\+$#8!1(!

'+1.@/1/'($/+,! -.! 7%+'7%($#! #$! 1(! 75+-.*$/+,! -}(*/-#'! +5A(,/M.#'8! -#! $5/R*(1*/.?! 7%+'7%($#! #$!

-}BLB!aZ(1! +,/ -.=8! hoonb<! =,! -#%+5'! -2(?)1/+5#5! 1(! 7%['/+1+A/#! A),)5(1#! -#! 1(! 71(,$#8! *#'! ?/*5+R

+5A(,/'?#'! 7#.4#,$! )A(1#?#,$! U$5#! 0! 12+5/A/,#! -#! 1(! 75+-.*$/+,! -#! '$/?.1($#.5'! -#! -)>#,'#!

_!@/+$/M.#'!`! -#'! 71(,$#'! #$! (A/5! '.5! 12/,/$/($/+,! -#! *('*(-#'! -#! -)>#,'#! *%#\! 1(! 71(,$#8! *+??#!

-)4#1+77)!75)*)-#??#,$!(4#*!1#'!/,-.*$#.5'!'[,$%)$/M.#'<!S2(*$/+,!71.'!-/5#*$#!-#!*#5$(/,'!-#!*#'!
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1#'! "%(?@5#'! -2(A5/*.1$.5#b8! BDSB;RO(54/+! WL=SI!6BTBK=9! aEB;Wb8! (771/*($/+,! 6)$).'!!
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1#'!*.1$.5#'8!?(/'!)$(,$!-+,,)!1#!$[7#!-#!5+$($/+,!#$!1(!*+,'#54($/+,!-#'!-#.O!75/,*/7(.O!7($%+A&,#'!

-.!A#,5#/:8&-)$8*!-(,'!1#'!5)'/-.'!-#!*.1$.5#!#$!1#!'+1!*+??#!/,+*.1.?!?(P#.58!*#!1#4/#5!5#'$#!$5&'!

?/,+5/$(/5#<! S2(*$/4/$)! -#! *#5$/>/*($/+,! -#'! '#?#,*#'! #$! 71(,$'! 5)(1/')#! 7(5! 1#! ;#54/*#! F>>/*/#1! -#!

"+,$5^1#!#$!-#!"#5$/>/*($/+,!M./!'2(771/M.#!(.O!#'7&*#'!(A5/*+1#'8!75#,-!#,!*+?7$#! 1(!A(5(,$/#!-#!

12/-#,$/$)!#$!-#!1(!7.5#$)!4(5/)$(1#8!1(!A(5(,$/#!-#'!M.(1/$)'!$#*%,+1+A/M.#'!-#'!'#?#,*#'!?(/'!7('!1(!

M.(1/$)! '(,/$(/5#!-(,'! 1#! *('!-#'! *)5)(1#'<!"#7#,-(,$! .,! $5(/$#?#,$! >+,A/*/-#!-#'! '#?#,*#'!#'$!
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! ?E!

M.('/R'['$)?($/M.#8!(>/,!-#!75+$)A#5!1(!A5(/,#!-#'!7($%+A&,#'!M.}#11#!7#.$!7+5$#58!?(/'!(.''/!-#!*#.O!

75)'#,$'!-(,'! 1#!'+1! '.5! 1#'!-)@5/'!-#!*.1$.5#! a;*%((>'?(!+,/-.=8! hooqb<!I#!?U?#!M.2.$/1/'#5!-#'!

'#?#,*#'!'(/,#'!@/#,!$5/)#'8!,+,!7+5$#.'#'!-#!?(1(-/#!7#5?#$!-#!1/?/$#5!1(!75+7(A($/+,<!

!

n<p<h<p<! Z5+-./$'!Z%[$+7%(5?(*#.$/M.#'!

S2.$/1/'($/+,! -#! >+,A/*/-#'! *%/?/M.#'! (! )$)! #$! 5#'$#! *+,'/-)5)#! *+??#! 1#!?+[#,! -#! 1.$$#! 1#! 71.'!

5)7(,-.!-(,'!1#!?+,-#!7+.5!1.$$#5!*+,$5#!1#'!)7/-)?/#'!-#!>.'(5/+'#'!-#'!*)5)(1#'!aI2(,A#1+!+,/-.=8!

honub<!I#!$5&'!,+?@5#.O!75+-./$'!+,$!)$)!>+5?.1)'!(.!*+.5'!-.!$#?7'!V!horn!>+5?.1($/+,'!>+,A/*/-#'!

#O/'$#,$!7+.5! $5(/$#5! 1#'!7(5$/#'!()5/#,,#'!-#'!*)5)(1#'8!#$!hop!'+,$!(.$+5/')#'!#,!W5(,*#! a#7%[! z!

"($(1+A.#!-#'!75+-./$'!7%[$+7%(5?(*#.$/M.#'b<!I/>>)5#,$#'!)$.-#'!'.5!1(!A#'$/+,!-#'!>.'(5/+'#'!-.!

@1)!+,$!?+,$5)!M.#8!'#1+,!1#!,/4#(.!-#!?(1(-/#!#$!-#!'#,'/@/1/$)!-.!*.1$/4(58!.,!$5(/$#?#,$!0!@('#!-#!

75+7/*+,(\+1#8! 75+$%/+*+,(\+1#8! $#@.*+,(\+1#8! ?#$*+,(\+1#8! +.! $#@.*+,(\+1#! �! 75+$%/+*+,(\+1#!

7#5?#$$(/$! .,#! 5)-.*$/+,! -#! uo! 0! yo�!-#! 1(! 75+7(A($/+,! -#!:=/ 3)-*$%+-)8*/ aZ(.1!+,/ -.=8! hooib=/

S}(771/*($/+,! -#! >+,A/*/-#'! (.! '$(-#! -#! 1(! >1+5(/'+,! '#?@1#! U$5#! 1#!?#/11#.5!?+?#,$! 7+.5! 5)-./5#!

1}/,>#*$/+,!7(5!:8&-)$8*/'77<!a6�11#,@+5,!+,/-.=8!hooib<!I#!71.'8!1#'!#>>#$'!@),)>/M.#'!-#!1}.$/1/'($/+,!

-#!*.1$/4(5'!5)'/'$(,$'!#$!-#!1}(771/*($/+,!-#!>+,A/*/-#'!#>>/*(*#'!'+,$!*.?.1($/>'!at/11[#5-!+,/-.=8!honhb<!

!

"#7#,-(,$8! -#! ,+?@5#.'#'! )$.-#'! +,$! (.''/! 5(77+5$)! 12#O/'$#,*#! -2#>>#$'! '#*+,-(/5#'! >+5$#?#,$!

/,-)'/5(@1#'!-#'!$5(/$#?#,$'!>+,A/*/-#'!*+,$5#!1#'!>.'(5/+'#'<!S}(771/*($/+,!-#!>+,A/*/-#'!*%/?/M.#'!

'.5!-#'!'#?/'!-#!?({'!(4(,$! 1(!71(,$($/+,!,}(!7('!)$)!#>>/*(*#!-(,'! 1(!A#'$/+,!-#! 1(!?(1(-/#8!#$!

#,$5(Y,#!71.$^$!.,#!(.A?#,$($/+,!'/A,/>/*($/4#!-#'!*+,*#,$5($/+,'!-#!?[*+$+O/,#'!-(,'!1#'!71(,$#'!

a9(?/5#\! +,/ -.=8! hooub<! I#! ?U?#! *#5$(/,'! %#5@/*/-#'! 0! @('#! -#! A1[7%+'($#! 7#.4#,$! '$/?.1#5! 1(!

*5+/''(,*#! -#! :=/ 3)-*$%+-)8*! '.5! 1#'! 5)'/-.'! -#! *.1$.5#! -(,'! 1#! *%(?78! *#! M./! #,$5(Y,#! .,#!

(.A?#,$($/+,!-#'!/,>#*$/+,'!-#!1(!@('#!-#!1(!$/A#!-.!@1)!#$!-#'!)7/'!aW#5,(,-#\!+,/-.=8!hoorb<!I(,'!

1#!*('!-#!:=/(+),$1$..$"$6+&8!1(!1.$$#!*%/?/M.#!(!)$)!A),)5(1#?#,$!-)*5/$#!*+??#!�'7#*$(*.1(/5#?#,$!

/,>5.*$.#.'#�!#,!5(/'+,!-#!'+,!*(5(*$&5#!75/,*/7(1#?#,$!*5[7$+A(?/M.#!#$!-.!?(/,$/#,!/?7+5$(,$!-#'!

7+7.1($/+,'! -(,'! 1#! '+1! aS#'1/#! (,-! ;.??#5#118! honpb<! B! *#1(! '2(P+.$#! 1#! >(/$! M.#! -#! ,+?@5#.O!

7($%+A&,#'!-)4#1+77#,$!.,#!5)'/'$(,*#!(.O!>+,A/*/-#'<!=,>/,8!-#'!5/'M.#'!/?7+5$(,$'!7+.5!1(!'(,$)8!

(11(,$!-2/55/$($/+,'!#$!?(.O!-#!$U$#!P.'M.20!12('$%?#8!1#!-/(@&$#!+.!1#!*(,*#58!?(/'!(.''/!-#'!5/'M.#'!

7+.5!12#,4/5+,,#?#,$!a7#5$.5@($/+,!-#'!)*+'['$&?#'8!5)'/-.'!-(,'!1#'!(1/?#,$'!#$!1}#(.!7+$(@1#b!+,$!

)$)!/-#,$/>/)'!#,!1/#,!(4#*!12.$/1/'($/+,!-#!7#'$/*/-#'!a�/?!+,/-.=8!honyb<!=,!5)7+,'#!0!*#$$#!/,M./)$.-#!

A5(,-/''(,$#!-.!7.@1/*8!1#'!*%#5*%#.5'!*+,*#,$5#,$!(.P+.5-2%./!1#.5'!#>>+5$'!'.5!12/-#,$/>/*($/+,!#$!1#!

-)4#1+77#?#,$!-#!?)$%+-#'!(1$#5,($/4#'!71.'!5#'7#*$.#.'#'<!

!

n<p<h<u<! G#5'!1#!@/+*+,$5^1#!l!
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! ?F!

B>/,!-#!1/?/$#5!12.$/1/'($/+,!-#!*#'!75+-./$'8!-#.O!7/'$#'!'+,$!75/,*/7(1#?#,$!*+,'/-)5)#'<!I2.,#!7(5$!1(!

?#/11#.5#! >(N+,!-#! 1.$$#5!*+,$5#! 1(! >.'(5/+'#!-(,'! 1#!@1)!#$! 1#!?({'!*+,'/'$#!0!(771/M.#5!71.'/#.5'!

'$5($)A/#'!d!.,#!'#.1#!'$5($)A/#!)*%+.#!A),)5(1#?#,$!#,!*('!-})7/-)?/#!a6*?.11#,!+,/-.=8!hooib<!B!

*#!$/$5#8!1#'!?)$%+-#'!-)4#1+77)#'!75)*)-#??#,$!-+/4#,$!U$5#!*+,'/-)5)#'!-(,'!.,!71(,!A1+@(1!#$!

/,$)A5($/>! -#! 1.$$#! *+,$5#! 1#'! 7($%+A&,#'8! #,! *+?@/,(,$! 7(5! #O#?71#!V! .,#! @+,,#!A#'$/+,! -#'!

5)'/-.'!-#!5)*+1$#8!.,!$5(4(/1!-.!'+1!M./!(**)1&5#,$!1#.5!-)*+?7+'/$/+,!a@5+[(A#!#$!#,>+./''#?#,$b8!

-#'!-($#'!-#!'#?/'!75)*+*#'8!.,!*%+/O!4(5/)$(1!>(4+5/'(,$!1#'!*.1$/4(5'!75)*+*#'8!(/,'/!M.#!12.$/1/'($/+,!

-2FBI!7+.5!5(/'+,,#5!1#'!$5(/$#?#,$'<!

I2(.$5#!7(5$8!W3;BDFe8!.,!5)'#(.!#.5+7)#,!-#!*%#5*%#.5'!$5(4(/11(,$!'.5!1#'!>.'(5/+$+O/,#'8!'+.$/#,$!

)A(1#?#,$!1(!?/'#!#,!71(*#!-#!'['$&?#!-#!A#'$/+,!75/4/1)A/(,$!12(''+*/($/+,!-#!75($/M.#'!/,$)A5(,$!

12#,'#?@1#! -#'! ?(/11+,'! -#! 1(! *%(Y,#! -#! *+,$(?/,($/+,8! -#! 1(! *(5(*$)5/'($/+,! #$! -/'7+,/@/1/$)� ! -#!

12/,+*.1.?! >+,A/M.#! 0! 1(! 7(5*#11#! P.'M.20! 12/-#,$/>/*($/+,! -#'! 7(5(?&$5#'! @/+$/M.#'! #$! (@/+$/M.#'!

*+,$5^1(,$!'+,!-)4#1+77#?#,$!#$!12#O75#''/+,!-#!'(!$+O/,+A#,&'#!-(,'!1#!A5(/,<!L1!(!)$)!)$(@1/!M.2.,#!

@+,,#! *+,,(/''(,*#! -#'! >(*$#.5'! *1/?($/M.#'! #$! (A5+,+?/M.#'! >(4+5/'(,$! 1(! *+,$(?/,($/+,! -#'!

71(,$#'! 7./'! -#'! A5(/,'! ,2#'$! 7('! '.>>/'(,$#! 7+.5! 1/?/$#5! 1(! 75+A5#''/+,! -#'! :8&-)$-<! 3,#! -#'!

+5/#,$($/+,'!7(5$/*.1/&5#?#,$!75+?#$$#.'#'!*/@1)#!7(5!1#'!*%#5*%#.5'!7+.5!1/?/$#5!1#'!*+,$(?/,($/+,'8!

$+.$! #,! 1/?/$(,$! 12.$/1/'($/+,! -#! 75+-./$'! 7%[$+7%(5?(*#.$/M.#'! ,+*/>'8! #'$! .,#! ?#/11#.5#!

*+?75)%#,'/+,!-#! 12)*+1+A/#!?/*5+@/#,,#<!"#$$#!-)?(5*%#!(!-2+5#'!#$!-)P0� !7#5?/'!-#'!(4(,*)#'!

'*/#,$/>/M.#'!'/A,/>/*($/4#'!#$!-#'!75+7+'/$/+,'!-2+.$/1'!-#!A#'$/+,!-.!5/'M.#!$#1'!M.#!-#'!(,$(A+,/'$#'!

?/*5+@/#,'8!-#'!'$5.*$.5#'!*%/?/M.#'!0!75+75/)$)'!(,$/>+,A/M.#'!#$!(,$/R?[*+$+O/,#'!#$!-#!,+.4#(.O!

$5(/$'!A),)$/M.#'!(''+*/)'!0!1(!5)'/'$(,*#!-#'!71(,$#'<!Z+.5!U$5#!*(7(@1#!-2(,$/*/7#5!#$!75)4+/5!$+.$#!

)4+1.$/+,!7+$#,$/#11#!-.!5/'M.#!?[*+$+O/,#!0!$5(4#5'!12.$/1/'($/+,!-2+5A(,/'?#'!(,$(A+,/'$#'8!/1!#'$!(.''/!

/,-/'7#,'(@1#!-2(775+>+,-/5! 1#'!*+,,(/''(,*#'!*+,*#5,(,$!1#'!?+-#'!-2/,$#5(*$/+,'!-#!*#'!(A#,$'!

aW1+5#,*#!W+5A#$8!honib<!

!$*!Q-%,%.2&V+*!

n<u<n<! I)>/,/$/+,!#$!.$/1/'($/+,!

!

E(')!'.5! 1#!*+,*#7$!-#!'#54/*#!)*+'['$)?/M.#8!*2#'$R0R-/5#! 1#'!'#54/*#'! 5#,-.'!0! 12Q+??#!7(5! 1(!

,($.5#8!1#!@/+*+,$5^1#!a+.!1.$$#!@/+1+A/M.#8!*+,$5^1#!@/+1+A/M.#b!($-! 12.$/1/'($/+,!-#!?/*5+R+5A(,/'?#'!

(,$(A+,/'$#'!#'$!.,!*+,*#7$!1(5A#?#,$!-)*5/$!#$!)$.-/)!(.!*+.5'!-#'!-#.O!-#5,/#5'!'/&*1#'!M./!-#!71.'!

7#5?#$! .,#! 5)*/75+*/$)! -#! '#54/*#!-#! 12%+??#!4#5'! ,($.5#<!t/11/(?!9+@#5$'! (! -)?+,$5)! #,!niyu!

1}(*$/+,! (,$(A+,/'$#! -#'! ?/*5+R+5A(,/'?#'! #,$5#! 9+%1$..$8*/ 3.-818*! #$! -2(.$5#'! @(*$)5/#'! #$! (!

/,$5+-./$!1#!$#5?#!-}(,$(A+,/'?#!aW+'$#5!(,-!9(+.1$8!nryub<!S#!*+,$5^1#!@/+1+A/M.#!(!)$)!.$/1/')!7+.5!

1(!75#?/&5#!>+/'!7(5!"<!W<!G+,!#,!nrnu!aZ(.1/$\!+,/-.=8!nriyd!"++c8!nriib!-(,'!1#!*(-5#!-#!1(!A#'$/+,!

-#'!?(1(-/#'! -#'! 71(,$#'<! S#'! 75#?/&5#'! '$5($)A/#'! -#! @/+*+,$5^1#! 7+5$(/#,$! '.5! 12#O71+/$($/+,! -#!

*(5(*$&5#!7(5$/*.1/#5!(.O!(A#,$'!@),)>/M.#'8!*+??#!1#!7(5('/$/'?#!-#!!)$15"6+)*-/.$3%")8*"%!*+,$5#!



@A%BC41D9,)%E30$35<'"FD3G#)%
!

! ?G!

71.'/#.5'!(A#,$'!7($%+A&,#'!-#!71(,$#'!+.!1(!75+-.*$/+,!-}(,$/@/+$/M.#'!-(,'!1#!'+1!7(5!1#'!#'7&*#'!

(77(5$#,(,$!(.O!A#,5#'!C&7+)3$..8&@/9+%$1$..$8*@/!)$15"6+)*-/+,/?,)+7,"*41+&=!

B.P+.5-2%./!1#!@/+*+,$5^1#!#'$!-)>/,/#!*+??#!_!1}.$/1/'($/+,!-}+5A(,/'?#'!@),)>/M.#'8!-#!1#.5'!A&,#'!

#$s+.!-#!75+-./$'8!$#1'!M.#!-#'!?)$(@+1/$#'8!7+.5!5)-./5#!1#'!#>>#$'!,)A($/>'!-#'!(A#,$'!7($%+A&,#'!

-#'!71(,$#'!#$!>(4+5/'#5!1#'!5)7+,'#'!7+'/$/4#'!-#!1(!71(,$#!`!aG/,(1#!+,/-.=8!hooid!D5(,/#5!+,/-.=8!honub<!

S}L,$#5,($/+,(1!E/+*+,$5+1!6(,.>(*$.5#5'!B''+*/($/+,!aLE6Bb!-)>/,/$!1#!@/+*+,$5^1#!*+??#!1}.$/1/'($/+,!

-}(A#,$'! +.! -#! 75+-./$'! M./! (>>#*$#,$! ,($.5#11#?#,$! 1#'! 5(4(A#.5'! #$! 1#'! (A#,$'! 7($%+A&,#'! -#'!

*.1$.5#'!#,!1/?/$(,$!1#.5!75+7(A($/+,<!S#'!?/*5+R+5A(,/'?#'!*+,'/-)5)'!7#.4#,$!U$5#!(77#1)'!(A#,$'!

-#!@/+*+,$5^1#!aE"B'b<!

=,! *+?7(5(/'+,! (4#*! 12.$/1/'($/+,! -#! 7#'$/*/-#'! *%/?/M.#'8! /1! '#?@1#5(/$! M.#! 1#! @/+*+,$5^1#! 7#.$!

75)'#,$#5!-#!,+?@5#.O!(4(,$(A#'!,+$(??#,$!1/)'!(.O!*+j$'!+.!$#?7'!-#!-)4#1+77#?#,$8!(.!5/'M.#!

-#!5)'/'$(,*#!+.!(.O!#>>#$'!'#*+,-(/5#'!aD(@1#!hb!-2(75&'!.,#!)$.-#!-#!9(?!+,/-.=8!honi8!?(/'!*#'!

*+,*1.'/+,'!5#'$#,$!(''#\!?(5A/,(1#'!-(,'!1(!1/$$)5($.5#<!!

!

D(@1#!h!V!Z(5(?&$5#'!-#!-)4#1+77#?#,$!#$!)4(1.($/+,!-#'!5/'M.#'!-#'!7#'$/*/-#'!*%/?/M.#'!#$!-#'!

(A#,$'!-#!@/+*+,$5^1#!a9(?!+,/-.=8!honib<!

!

!

I#!71.'8!71.'/#.5'!)$.-#'!+,$!?+,$5)!M.#! 1#'!*)5)(1#'!75+-./$#'!@/+1+A/M.#?#,$!75)'#,$(/#,$!-#'!

$(.O! -#! *+,$(?/,($/+,! 71.'! >(/@1#! 7(5! 1#'! #'7&*#'! -#! :8&-)$8*! #$! )A(1#?#,$! -#'! ,/4#(.O! -#!

?[*+$+O/,#'!71.'!@('!M.#!*#11#'!75+-./$#'!#,!(A5/*.1$.5#!*+,4#,$/+,,#11#!aE#5,%+>$!+,/-.=8!honob<!I(,'!

-#'! *.1$.5#'! -#! ?({'8! 1#'! :8&-)$-! +,$! )$)! -)$#*$)'! 0! %(.$#.5! -#! pu8rp! �! -(,'! 1#'! *.1$.5#'!

*+,4#,$/+,,#11#'!*+,$5#!'#.1#?#,$!ni8nq!�!-(,'!1#'!*.1$.5#'!@/+1+A/M.#'!aB5/�+!+,/-.=8!hooyb8!?(/'!/1!

,}[!(4(/$!7('!-#!-/>>)5#,*#'!*+,*#5,(,$!1(!*+,$(?/,($/+,!#,!?[*+$+O/,#'<!

!

n<u<h<! S#'!(A#,$'!-#!@/+*+,$5^1#!/-#,$/>/)'!*+,$5#!1#'!-#.O!:8&-)$-/)$.-/)'!!

!

J$(,$! -+,,)! 1#'! (4(,$(A#'! (77+5$)'! 7(5! 12.$/1/'($/+,! -#! E"B'8! -#! ,+?@5#.O! $5(4(.O! +,$! 7#5?/'!

-2/-#,$/>/#5!-#'!(,$(A+,/'$#'!-#'!W.'(5/(!-#'!*)5)(1#'!*#'!-#5,/&5#'!(,,)#'<!"#'!+5A(,/'?#'!'+,$!
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! ?H!

-#!-/4#5'!$[7#'!a@(*$)5/#'8!*%(?7/A,+,'8!++?[*&$#'8!1#4.5#'b!#$!+,$!)$)!$#'$)'!-(,'!-#'!*+,-/$/+,'!

#O7)5/?#,$(1#'! $5&'! 4(5/(@1#'! a'$(-#! -#! -)4#1+77#?#,$! -#'! 71(,$#'! +.! 7($%+A&,#'8! ?($5/*#'8!

*+,-/$/+,'b!aD(@1#!pb<!!

!

D(@1#!p!V!;+.*%#'!(,$(A+,/'$#'!75)'#,$(,$!-#'!#>>#$'!-#!@/+*+,$5^1#!'.5!1#'!W.'(5/+'#'!-#!12)7/!aWQEb!

+.! 1#'! (A#,$'! 7($%+A&,#'! M./! 1#'! 75+4+M.#,$!V! :=/ 3)-*$%+-)8*! #$! :=/ (+),$1$..$"$6+&<! aB-(7$)! -#!

aS#A5(,-!+,/-.=8!honyd!;(55+**+!(,-!G(,,(**/8!honib8!#$!#,5/*%/b!

!
456" 570.71$" C)0),+$"D"3).E/9:*$" F$2$1$*($"

!"#$%&'(")*+,*)-##+ 40'" GH4"D"./+,"*)#0(*"1)" a6($(5#'#!+,/-.=8!honhb!
a;(55+**+!+,/-.=8!honpb!

!"#$%&'(")*+%*"2#*01)+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

a6(%?+.-8!honwb8!
a;(5(4(,(c.?(5!+,/-.=8!honyb8!
a;(5(4(,(c.?(5!+,/-.=8!honib!!
aT([(c(!+,/-.=8!honob!

65&0&-4*$%7-+"&-(*+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

a�+'(m(,A!+,/-.=8!honub!
a�(51''+,!+,/-.=8!honqb!
aZ(1(\\/,/!+,/-.=8!honpb!
ae.#!+,/-.=8!honub!
aK/1@#5$!(,-!Q(@#58!honpb!
ae.#!+,/-.=8!honub8!!
a;(?'.-/,!+,/-.=8!honyb!

81"(&9*-#'#1)+:15515*0-+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-""

at(*%+m'c(!(,-!K�+m(*c(8!
honub!
a"%.1\#!+,/-.=8!honqb!

;74%#1)+&5#,*0'"1)+ 40'" GH4"D"./+,"*)#0(*"1)" aW(.5#!+,/-.=8!honib!

<4"(:4&)7$(-+%33J+ 40'" GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

aZ(1(\\/,/!+,/-.=8!honyb!
a;$5.@!+,/-.=8!honr(8!honr@b!
a"(4(A1/#5/!+,/-.=8!hooud!S<!9<!
"(4(A1/#5/!+,/-.=8!hooqb8!!

<4"(:4&)7$(-+:5#$*41-+ K" GH4"D"./+,"*)#0(*"1)" aE(%(51+.#/!+,/-.=8!honob!
=*$#551-+-194#5#-+ 40'"

C)I%"
GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

a]%(+!+,/-.=8!honub8!!
a6(%?+.-8!honwb!
aI(,/(1!+,/-.=8!hohob8!!
a;,++c!+,/-.=8!hoorb!

=*$#551-+$("(1-+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

aK/1@#5$!(,-!W#5,(,-+8!hooub8!
aW/A.#5+(RS�7#\!+,/-.=8!honwb!

=*$#551-+)7$&#'(-+ 40'" GH4"D"./+,"*)#0(*"1)" aK/1@#5$!(,-!W#5,(,-+8!hooub!
=*$#551-+*)75&5#>1(?*$#(0-+ 40'" GH4"D"./+,"*)#0(*"1)"

./+3("4#$#55#&#'(-"
a;*%/'1#5!+,/-.=8!hoohbd!!
a�%(,!+,/-.=8!hooub!
a"+?@[!+,/-.=8!honwb8!!
aS<!"(4(A1/#5/!+,/-.=8!hooqd!S<!9<!
"(4(A1/#5/!+,/-.=8!hooqb!
aZ#5#/5(!+,/-.=8!honnb!!

6&1%37$10.%&"'(32.3/3%$-#+ C)I%" ./+3("4#$#55#&#'(-+ a"(4(A1/#5/!+,/-.=8!hooud!S<!9<!
"(4(A1/#5/!+,/-.=8!hooqb!

89#37$10.%(.-:9'3,.-.+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

aX+*%.?!+,/-.=8!hoowb8!!
aZ(1.?@+!+,/-.=8!hooyb!



@A%BC41D9,)%E30$35<'"FD3G#)%
!

! ?M!

;#."43'3-$#(<2"3%.#1.-#+ 40'"
C)I%"

GH4"D"./+,"*)#0(*"1)"
./+3("4#$#55#&#'(-"

aT+.5+\/(,!+,/-.=8!hoowb!!
a�%(,!(,-!I++%(,8!hoorb8!!
aT([(c(!+,/-.=8!hoorb!

@*$4&9*$#551-+:5*04*"1)+ K" ./+,"*)#0(*"1)+
./+3("4#$#55#&#'(-"

aE(>>+,/!+,/-.=8!honqb8!!
aS(4#5?/*+**(!+,/-.=8!hooob!!
a-#!6#1+!T(\(5#$%!+,/-.=8!honrb!

;('#&$&$$1-+:(04&-*$(1-+ C)I%" ./+3("4#$#55#&#'(-+ aI(1/)!+,/-.=8!honhb!
82&4&9*$4("+*")(0#*$1-+ C)I%" ./+3("4#$#55#&#'(-+ aS<!9<!"(4(A1/#5/!+,/-.=8!hooqb!
6"7:4&$&$$1-+?5*3(-$(0-+ 40'" GH4"D"./+,"*)#0(*"1)" a;*%/'1#5!+,/-.=8!hoohbd!!

a�%(,!+,/-.=8!hooub8!
aI.,1(7!+,/-.=8!honqb!

6"7:4&$&$$1-+*1"(1-+ 40'" GH4"D"./+,"*)#0(*"1)" a;*%/'1#5!+,/-.=8!honnb!
!

!

!

Z(5?/!1#'!,+?@5#.'#'!'+.*%#'!M./!?+,$5(/#,$!.,#!#>>/*(*/$)!*+,$5#!1#'!:8&-)$-!$+O/,+A&,#'8!$5&'!7#.!

(4(/#,$!>(/$!12+@P#$!-#!$#'$'!-#!$+O/*/$)!'.5!12%+??#!+.!12#,4/5+,,#?#,$8!+.!-#!>+5?.1($/+,8!*#!M./!7#.$!

U$5#! .,! >5#/,! $5&'! /?7+5$(,$! 7+.5! ,+?@5#! -2#,$5#! #11#'! (>/,! -#! 7(''#5! -#! 12)$(7#! 75)1/?/,(/5#! -#!

'*5##,/,A! 0! *#11#! -#! 1(! *+??#5*/(1/'($/+,! aH(,A!+,/ -.=8! honnb<!=,! #>>#$8! 1(! *+??#5*/(1/'($/+,! -#'!

75+-./$'!-#!@/+*+,$5^1#!-+/$!U$5#!'+.?/'#!0!-#'!75+*#''.'!#,!71.'/#.5'!)$(7#'8!,+$(??#,$!1}/'+1#?#,$!

-#'!?/*5+R+5A(,/'?#'!-#!1})*+'['$&?#!,($.5#18!1})4(1.($/+,!-.!@/+R(A#,$!0!1(!>+/'!$%/($,)"/#$!-(,'!-#'!

*+,-/$/+,'!-#!'#55#8!1}#''(/!-.!?#/11#.5!/'+1($!-(,'!-#'!*+,-/$/+,'!-#!$#55(/,8!1(!75+-.*$/+,!-#!?(''#8!

1(! >+5?.1($/+,8! 1(! 1/45(/'+,8! 1(!*+?7($/@/1/$)8! 1}#,5#A/'$5#?#,$!#$! 1(!*+??#5*/(1/'($/+,! aX.,(/-!+,/-.=8!

honpb<!

I(,'! 1#! *+,$#O$#!-#!,+$5#!)$.-#8! 1#! *%+/O!-#! $5(4(/11#5! (4#*!-#'! '+.*%#'! *+??#5*/(1/')#'!+>>5(/$!

71.'/#.5'!(4(,$(A#'!V!1#'!?/*5+R+5A(,/'?#'!(4(/#,$!?+,$5)!.,#!#>>/*(*/$)!*+,$5#!-#'!7($%+A&,#'!-#!

71(,$#'! -+,$! -#'! :8&-)$8*/ '77<8! /1'! ,#! 75)'#,$(/#,$! 7('! -2#>>#$'! ,+*/>'! 7+.5! 12Q+??#! +.!

12#,4/5+,,#?#,$8!/1'!)$(/#,$!>+5?.1(@1#'!#$!(771/*(@1#'!(.!*%(?7!#,!*+,-/$/+,!,($.5#11#8!#$!1#.5'!#>>#$'!

#$!?)*(,/'?#'!-2(*$/+,!'.5!1#'!7($%+A&,#'!?[*+$+O/,+A&,#'!#$!1#.5!75+-.*$/+,!-#!?[*+$+O/,#!,2)$(/$!

M.#!7(5$/#11#?#,$!*(5(*$)5/')'<!

=,!=.5+7#8!/1!,2#O/'$#!M.#!-#.O!(A#,$'!-#!@/+*+,$5^1#!*+??#5*/(1/')!*+,$5#!:=/3)-*$%+-)8*!'.5!1#'!

)7/'! -#! @1)! V! Z+1[4#5'.?!! 0! @('#! -#! 94,5$8*/ ".$3-%6)8*! aI#;(,A+''#b! #$! "#5(11!! 0! @('#! -#!

9&+86"*"%-&/ 15.")")-75$&/ aE#1*%/?! "5+7! Z5+$#*$/+,b<! "#$$#! >(/@1#! +>>5#! -/'7+,/@1#! #,! $#5?#'!

-2(A#,$'!*+??#5*/(1/')'!'7)*/>/M.#?#,$!*+,$5#! 1#'! >.'(5/+'#'!-#'!)7/'!,+.'!(!*+,-./$!0!+.45/5! 1(!

')1#*$/+,!0!-#'!E"B'!-+,$!1#'!:8&-)$-!-#'!*)5)(1#'!,#!'+,$!7('!1(!*/@1#!'$/7.1)#<!I#!71.'8!-(,'!1(!

71.7(5$! -#'! *5/@1(A#'! -#! ,+.4#(.O! E"B'8! 7#.! -#! -/>>)5#,*#'! 7#.4#,$! U$5#! +@'#54)#'! #,$5#! 1#'!

*(,-/-($'!7+$#,$/#1'!-}.,#!?U?#!#'7&*#8!-}+~!1}/,$)5U$!-})$.-/#5!-#'!E"B'!-#!-/>>)5#,$'!$[7#'!7+.5!

+@'#54#5!.,!?(O/?.?!-#!7%),+$[7#'!aS.+,A+!+,/-.=8!hooqd!;*%/'1#5!+,/-.=8!hoowb<!I#!71.'8!?U?#!

7(5?/!1#'!(A#,$'!*+??#5*/(1/')'8!*#5$(/,'!?)*(,/'?#'!-2(*$/+,!5#'$#,$!/,*+?75/'!#$!*+,'$/$.#,$!-#'!

\+,#'! -2+?@5#! M./! ,#! 7#5?#$$#,$! 7('! .,#! .$/1/'($/+,! +7$/?(1#! *+,$5#! 1#'! 7($%+A&,#'!

?[*+$+O/,+A&,#'<! Z(5?/! 1#'! E"B'! *+??#5*/(1/')'8! .,#! ($$#,$/+,! 7(5$/*.1/&5#! (! )$)! 7+5$)#! '.5! 1(!

"%(?7/A,+,'! F+?[*&$#'! E(*$)5/#'! S#4.5#'!
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!

! @L!

')1#*$/+,! -#! $5+/'! (A#,$'! (,$(A+,/'$#'! M./! 5#75)'#,$(/#,$! .,#! A5(,-#! 4(5/)$)! -#! $[7#'! -#!?/*5+R

+5A(,/'?#'8! -#! */@1#'! #$! -2.'(A#'! 5#*+??(,-)'<! S2#,'#?@1#! -#! *#'! *5/$&5#'! ,+.'! (! *+,-./$! 0!

')1#*$/+,,#5!1#'!$5+/'!E"B'!'./4(,$'!V!6[*+'$+7s?,)+7,"*41+&/3)$&+"($)$6$&!aS(11#?(,-!Z1(,$!"(5#�b8!

e#-(4/5s!)$15"6+)*-/ -&7+)+..8*! ae#-(! L,$#5,($/+,(1�b8! #$! Z+1[4#5'.?s94,5$8*/ ".$3-%6)8*!

aI#;(,A+''#�b<!

!
!
!

D=I=E=D=/ ?,)+7,"*41+&/3)$&+"($)$6$&/

?,)+7,"*41+&/3)$&+"($)$6$&/#'$!.,#!@(*$)5/#!(*$/,+?[*&$#/-#!1(!>(?/11#!-#'!?,)+7,"*41+,-1+-+8!M./!

*+??#,*#!0!U$5#!/'+1)#!0!7(5$/5!-#!$+.5@#!-#!'7%(/A,#!-#!*+.1#.5!*1(/5#8!#,!W/,1(,-#8!#$!*(5(*$)5/')#!

0! 7(5$/5! -#'! (,,)#'!nrio! aD(%4+,#,8! nrihb! aW/A.5#! nob<! F%/ ($,)"! #$! '.5!?/1/#.! ,.$5/$/>! +7$/?(18! 1#'!

*+1+,/#'! '#! -)4#1+77#,$! 1#,$#?#,$! #$! 75+-./'#,$! -#'! >/1(?#,$'! $5&'! >/,'! M./! '2(77(5#,$#,$! 0! -#'!

%[7%#'! ?[*)1/#,'8! *#! M./! >(/$! 7(5$/#! -#'! *(5(*$)5/'$/M.#'! -#'! (*$/,+?[*&$#'<! "#! ?[*)1/.?! #'$!

75/,*/7(1#?#,$!@1(,*!7./'!75)'#,$#!-#'!,.(,*#'!@5.,#'!+.!+5(,A)#'8!#$!'2+5A(,/'#!-#!?(,/&5#!$5&'!

-#,'#<!S#'!*+,/-/#'!7+5$)#'!-/5#*$#?#,$!7(5!1#!?[*)1/.?!75)'#,$#,$!.,#!>+5?#!'7%)5/M.#8!-#!7#$/$#'!

$(/11#'!ao<qRh!�?b8!#11#'!'+,$!'+.4#,$!-/'7+')#'!#,!*%(Y,#$$#!+.!/'+1)#'!#$!'+,$!75+-./$#'!#,!A5(,-#!

M.(,$/$)<!!

!
W/A.5#!no!V!1#!E"B!?,)+7,"*41+&/3)$&+"($)$6$&!#$!'#'!*(5(*$)5/'$/M.#'!!

!"#$
Streptomyces griseoviridis

!"#$%&'())&%*+"','-
!./01123334526-

7(8'31-9

1':;#&)'8<&#=8>8")

!"#$%&'()*

?)$+"&'@'A(B=8B'<&,

C$DB*&'<&')AE(8:#&F'

&#'G8#+(#<&

!"#$%"&"'()

!"#$$%&%'#(%)*
!"#$% &'()%*+'

,+-+.+/$ 0()+$/1'()%*+'

23'..% 0()+$/1'()%*+'

4*5*% 0()+$/67(%)'3%.

8'6+33% 9)*%:)/67(%)'(%'%

;%$*%< 9)*%:)/67(%.

=.:%(% ;*+.%/-+*+5+. +),-'),,./'%#"0-

!"#$%&$'*

+,-./! 012-'"#1

/##"&'<&'H$%%&BH8(+8)(=8$#0

2345
I)(:&,

6/#%(.,.*(-7.-$)"-89*9/#:;

!""#$%

!"#$%&'(

)*+&,&-.

!""#$%
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!

! @"!

!
Z1.'/#.5'!)$.-#'!+,$!#O71+5)!1#!A),+?#!-#!?=/3)$&+"($)$6$&!*#'!-#5,/&5#'!(,,)#'<!;.5!T"EL8!/1!#O/'$#!

h!(''#?@1(A#'!-2.,#!.,/M.#!'+.*%#8!(4#*!.,!A),+?#!-2.,#!$(/11#!$+$(1#!-#!i!6@!a-#5,/#5!,.?)5+!

-2(**#''/+,!K"B�ooqhhhuiq<n8!-)7+')!#,!6(/!honr8!@('#!-#!-+,,)#'!*+,'.1$)#! 1#!nqsoishoho8!

aT($/+,(1!"#,$#5! >+5!E/+$#*%,+1+A[!L,>+5?($/+,bb<!S(!@('#!-#!-+,,)#'!,#!5)>)5#,*#!7('!-#!A&,#'!

')M.#,*)'!#$!/-#,$/>/)'!*%#\!*#$$#!#'7&*#<!!

S(!'+.*%#!-#!?=/3)$&+"($)$6$&!M.#!,+.'!(4+,'!')1#*$/+,,)#!7+.5!5)(1/'#5!*#$$#!)$.-#!#'$!1(!'+.*%#!

�wn8!*+??#5*/(1/')#!#,!W5(,*#!'+.'!1#!,+?!-#!6[*+'$+7!a(@5)A)!6[*+b!7(5!1(!?(5M.#!S(11#?(,-!

Z1(,$! "(5#�! 0! 7(5$/5! -#! honu<! =11#! #'$! 5#*+??(,-)#! 7+.5! -#'! $5(/$#?#,$'! A),)5(.O! -#! '+1! 0!

*+,-/$/+,'!M.#!1#'!1)A.?#'!#$!>5./$'!$5(/$)'!,#!'+/#,$!7('!#,!*+,$(*$!(4#*!1#!'+1!#$!7+.5!1#'!71(,$#'!

,+,! (1/?#,$(/5#'! #$8! #'$! #>>/*(*#! *+,$5#! :8&-)$8*/ '77</ a#7%[! z! "($(1+A.#! -#'! 75+-./$'!

7%[$+7%(5?(*#.$/M.#'b<!=11#!#'$!>+5?.1)#!(4#*!.,#!*+,*#,$5($/+,!-#!q<no($"W3<A-"<!!

!

D=I=E=E=/ !)$15"6+)*-/-&7+)+..8*/

!)$15"6+)*-/ -&7+)+..8*/ #'$! .,! *%(?7/A,+,! ('*+?[*&$#'/ -#! 1(! >(?/11#! -#'! J47"1)+-1+-+8! M./!

*+??#,*#!0!U$5#!/'+1)!(.$+.5!-#!niih!?(/'!5)#11#?#,$!*(5(*$)5/')!#$!*1(''/>/)!#,!nrrr!a;(?.#1'!+,/

-.=8!nrrrb!aW/A.5#!nnb<!F%/($,)"!#$!'.5!?/1/#.!,.$5/$/>!+7$/?(18!1#'!*+1+,/#'!'#!-)4#1+77#,$!5(7/-#?#,$!#$!

75+-./'#,$!-#'!>/1(?#,$'!$5&'!5(?/>/)'!M./!5#*+.45#,$!1(!'.5>(*#!-.!?/1/#.!-#!*.1$.5#<!;+,!?[*)1/.?!

#'$!-2(@+5-!@1(,*!7./'!75)'#,$#!5(7/-#?#,$!-#'!,.(,*#'!@1#.#'!0!4#5$#'!75/,*/7(1#?#,$!75+4+M.)#!

!"#$
Trichoderma asperellum

!"#$%&'())&%*+"','-
!./01-23423456-

789++&:'4141

-4;55'<=#&)'9>&#:9?9")

!"#$%&'()*

@)$+"&'A'B(C:9C'>&,

D(E9#&'>&'B+(#:)'>&'

:$%(:&)F'&#'@:(+9&

!"#$%"&"'()

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

-+.+/+,$ 0/1,)21,3(
&4(//% 5,67(6+,)21%3%/
8676% 92*,16%(4%/

:()+44% 92*,16%(1%(%
;%$6%< =6+1',7%6)(

>/*%1% 0/*%6%44?)
G$%'E$%%&CE9(+,'

!"#$%&'1

23435@ *674'AB!

/##"&'>&'E$%%&CE9(+9)(:9$#"

#$%&
H)(<&,

'()*+,-,.+/0,/123/45.5()67

!""#$% !"#$%

!"#$%&'(

)*+&,&-.
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! @?!

7(5!1(!'[,$%&'#!-#!'7+5#'!*+1+5)#'!?(/'!7#.!-#!7/A?#,$'!'+,$!-/>>.')'!-(,'!1#!?/1/#.!-#!*.1$.5#<!S#'!

*+,/-/#'! '+,$! 7+5$)#'! 7(5! -#'! *+,/-/+7%+5#'! 5(?/>/)'8! A),)5(1#?#,$! (''+*/)'! 7(5! 7(/5#! 0! -#'!

7%/(1/-#'!-5+/$'<!S#'!*+,/-/#'!+,$!.,#!>+5?#!A1+@.1(/5#!0!'+.'RA1+@.1(/5#!#$!'+,$!-#!7#$/$#!$(/11#!ahRp!

�?b<! Z5+-./$#'! #,! $5&'! A5(,-#'! M.(,$/$)8! #11#'! '+,$! -+,*! 7/A?#,$)#'! #$! -/'7+')#'! -#! ?(,/&5#!

5#1($/4#?#,$!/'+1)#'!a;(?.#1'!+,/-.=8!nrrrb<!

!

W/A.5#!nn!V!1#!E"B!!)$15"6+)*-/-&7+)+..8*!#$!'#'!*(5(*$)5/'$/M.#'!
Z1.'/#.5'!)$.-#'!+,$!#O71+5)!1#!A),+?#!-#!!=/-&7+)+..8*!'#'!-#5,/&5#'!(,,)#'<!;.5!T"EL8!/1!#O/'$#!

u!(''#?@1(A#'!75+4#,(,$!-#! 12)$.-#!-#!71.'/#.5'!'+.*%#'8!(4#*!.,!A),+?#!-2.,#!$(/11#! $+$(1#!-#!

pw6@!a-#5,/#5!,.?)5+!-2(**#''/+,!K"B�onpuhpuhq<n8!-)7+')!#,!X./11#$!hoho8!@('#!-#!-+,,)#'!

*+,'.1$)#! 1#! nqsoishoho8! aT($/+,(1! "#,$#5! >+5! E/+$#*%,+1+A[! L,>+5?($/+,bb<! S(! @('#! -#! -+,,)#'!

5)>)5#,*#!nh!iur!A&,#'!')M.#,*)'!#$!/-#,$/>/)'!*%#\!*#$$#!#'7&*#<!S(!'+.*%#!-#!!=/-&7+)+..8*!M.#!

,+.'!(4+,'!')1#*$/+,,)#!7+.5!5)(1/'#5!*#$$#!)$.-#!#'$!1(!'+.*%#!DGn8!/'+1)#!0!7(5$/5!-#!5(*/,#'!-#!

71(,$!-#!$+?($#'!-(,'!.,#!>#5?#!75&'!-#!"5)?+,#!#,!L$(1/#<!"#$$#!'+.*%#!#'$!*+??#5*/(1/')#!#,!

W5(,*#!'+.'!1#!,+?!-#!e#-(4/5!a(@5)A)!e#-(b!7(5!1(!?(5M.#!e#-(L,$#5,($/+,(1�!-#7./'!honp<!=11#!

#'$! 5#*+??(,-)#! 7+.5! -#'! $5(/$#?#,$'! A),)5(.O! -#! '+1! a#7%[! z! "($(1+A.#! -#'! 75+-./$'!

7%[$+7%(5?(*#.$/M.#'b8!#$!#'$!>+5?.1)#!(4#*!.,#!*+,*#,$5($/+,!-#!n<no.$"W3<A-"<!!

!

D=I=E=K=/ 94,5$8*/".$3-%6)8*/

94,5$8*/".$3-%6)8*/#'$!.,!++?[*&$#!-#! 1(! >(?/11#!-#'!94,5$-1+-+8!M./!*+??#,*#!0!U$5#! /'+1)!#$!

*(5(*$)5/')! 0! 7(5$/5! -#'! (,,)#'! nruo! aI5#*%'1#58! nrupb<! F%/ ($,)"! #$! '.5!?/1/#.! ,.$5/$/>! +7$/?(18! 1#'!

*+1+,/#'!'#!-)4#1+77#,$!$5&'!5(7/-#?#,$!#$!5#*+.45#,$!1#!?/1/#.!-2.,#!>/,#!*+.*%#!-#!?[*)1/.?!$5&'!

5(?/>/)'!aW/A.5#!nhb<!S#!?[*)1/.?!#'$!@1(,*8!'#!75+7(A#!-#!?(,/&5#!$5&'!5)A.1/&5#!#$!,#!75+-./$!7('!

-#!7/A?#,$'<!S(!5#75+-.*$/+,!-#!*#!?/*5+R+5A(,/'?#!7(''#!,+$(??#,$!7(5!.,#!7%('#!('#O.)#8!#$!

.,#!7%('#!'#O.)#! /?71/M.(,$! 1(!75+-.*$/+,!-#!'$5.*$.5#'! $5&'!*(5(*$)5/'$/M.#'!(77#1)#'!++A+,#'8!
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-2#''(/'! (.O! *%(?7'! +.! #,! '#55#<! "#'! #''(/'! M./! '#! -)5+.1#,$! -#!?(,/&5#! '/?/1(/5#! 0! *#.O! '.5!

+5A(,#'!-)$(*%)'!?(/'!'.5!-#'!71(,$#'!#,$/&5#'8!75)'#,$#,$!12(4(,$(A#!?(P#.5!-2U$5#!1#!71.'!75+*%#!

-#'! *+,-/$/+,'! #,4/5+,,#?#,$(1#'! ,($.5#11#'! -.! 7($%+'['$&?#! aZ#5#/5(!+,/ -.=8! honnb<! =,! #>>#$8! 1(!

*(7(*/$)!(,$(A+,/'$#!-#!*#5$(/,#'!'+.*%#'!#'$!)A(1#?#,$!(1$)5)#!7(5!-/>>)5#,$#'!#'7&*#'!-#!71(,$#'!

%^$#'<!"#1(!'}#O71/M.#!7(5!1#!>(/$!M.#!*#5$(/,#'!#'7&*#'!-#!E"B'!#,-+7%[$#'!75)>&5#,$!*+1+,/'#5!-#'!

A),+$[7#'!-#!71(,$#'!7(5$/*.1/#5'!#$!(/,'/! /,$#5(A/5!71.'!#>>/*(*#?#,$!(4#*! 1#'!(A#,$'!7($%+A&,#'!

aB5,+1-!(,-!S.$\+,/8!hooyd!6(5$�,!+,/-.=8!honqb<!D+.$#>+/'8!#,!*#!M./!*+,*#5,#!1(!*.1$.5#!-#'!71(,$#'!
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!

! AA!

-}#''(/8! 1}(771/*($/+,! -#'!E"B'! #$! -#'! (A#,$'! 7($%+A&,#'8! #$! 1})4(1.($/+,! -.! -)4#1+77#?#,$! -#'!

'[?7$^?#'8!*#'!#''(/'!'+,$!#,!A),)5(1!1(@+5/#.O8!#,4(%/''(,$'!#$!1+,A'<!"}#'$!7+.5M.+/!1#'!*5/@1(A#'!

0!%(.$!-)@/$!'+,$!?+/,'!)4/-#,$'8!#$!.,!,+?@5#! 5#1($/4#?#,$! >(/@1#!-#!E"B'!'+,$! $#'$)'!-#!*#$$#!

?(,/&5#!aBc5(?!+,/-.=8!honpb<!I#!71.'!'.5!1#!$#55(/,8!1#'!7(5(?&$5#'!(@/+$/M.#'!#$!@/+$/M.#'!4(5/(@1#'!

1/?/$#,$!1(!5#75+-.*$/@/1/$)!-#'!5)'.1$($'!#$!7#.4#,$!*+?71/M.#5!1}(,(1['#!#$!1(!*+?7(5(/'+,!?.$.#11#!

-}.,!A5(,-!,+?@5#!-#!*(,-/-($'!aZ1/#A+!+,/-.=8!honnb8!#,*+5#!71.'!*#11#!-#!12(,(1['#!-#!?+-#'!-2(*$/+,!

#,!7(5$/*.1/#5<!!

!

I#!?(,/&5#! +@P#*$/4#8!?(1A5)! 1#! >(/$! M.#! @#(.*+.7! -#! *#'! (,(1['#'! (/#,$! 7#5?/'! -2/-#,$/>/#5! -#'!

(A#,$'!-#!@/+*+,$5^1#!#>>/*(*#'8!/1'!>+,$!1}+@P#$!-}.,!-)@($!1+,A!#$!/,$#,'#<!S}.,#!-#'!5(/'+,'!#'$!M.#!

-#!,+?@5#.O!+5A(,/'?#'!#>>/*(*#'!7+.5!1(!'$/?.1($/+,!-#!1(!*5+/''(,*#!-#'!71(,$#'!#$!1#!@/+*+,$5^1#!

$%/($("!,#!75)'#,$#,$!(.*.,!(,$(A+,/'?#!$%/($,)"!aB-#'/,(!+,/-.=8!hoord!;*%5#/$#5!+,/-.=8!honub<!S#'!

(4/'!'+,$!$5&'!7(5$(A)'!'.5! 1#!>(/$!-#!75/4/1)A/#5! 12.,#!+.!12(.$5#!-#'!(775+*%#'!#$!'.5! 1(!*+55)1($/+,!

#,$5#!)$.-#'!$%/($,)"@/$%/&$,8@/$%/7.-%,-<!;#1+,!.,#!)$.-#!a��%1!+,/-.=8!honnb8!1+5'!-#!*+,>5+,$($/+,'!'.5!

+5A(,#'! -)$(*%)'8! 1#'! 7(5$#,(/5#'! -.! '['$&?#! $5/7(5$/$#! a71(,$#8! (A#,$! 7($%+A&,#! #$! E"Bb!

/,$#5(A/''#,$!-#!?(,/&5#!+7$/?(1#!-(,'!-#'!*+,-/$/+,'!*+,$5^1)#'!M./!'+,$!5#75)'#,$($/4#'!-.!'$(-#!

)7/-)?/+1+A/M.#!#$!-#'!*+,-/$/+,'!#,4/5+,,#?#,$(1#'!*/@1)'!-(,'!1(!*.1$.5#<!3,#!(.$5#!)$.-#!7+5$)#!

7(5!a;$(-1#5!(,-!4+,!D/#-#?(,,8!honub!(!*+55)1)!-#'!(*$/4/$)'!-#!@/+*+,$5^1#!#,$5#!1#'!*+,-/$/+,'!-#!

1(@+5($+/5#!$%/($,)"!#$!$%/($("8!?(/'!/1'!,}+,$!7.!*+,>/5?#5!(.*.,#!/,%/@/$/+,!1+5'!-#'!#''(/'!'.5!1#!$#55(/,<!

I(,'!.,#!(.$5#!)$.-#!-#!*5/@1(A#!-#!E"B'!'.5!)7/11#$'!-#!@1)8!.,#!5)-.*$/+,!-#! 1}#O75#''/+,!-#'!

'[?7$^?#'! #$! .,#! @/+?(''#! 5)-./$#! -#! :8&-)$8*/ 3)-*$%+-)8*! (! )$)! +@'#54)#! '.5! 1#'! )7/11#$'!

-)$(*%)'!/,>#*$)'8!#$!(!)$)!*+,>/5?)#!-(,'!1#'!#''(/'!-}/,+*.1($/+,!-2)7/!#,!'#55#<!L1!#'$!/,$)5#''(,$!

-#!,+$#5!M.}(.*.,!-#!*#'!/'+1($'!,}(4(/$!?+,$5)!.,#!5)-.*$/+,!-#!1(!*5+/''(,*#!-#!:=/3)-*$%+-)8*!

-(,'!1#'!#''(/'!-#!*+,>5+,$($/+,!$%/($,)"!a9+P('!+,/-.=8!hohob<!"#'!-/>>)5#,*#'!7#.4#,$!'2#O71/M.#5!7(5!

12/?7(*$!-.!?)$(@+1/'?#!(*$/>!-#!1(!71(,$#!'.5!12/,$#5(*$/+,!E"BR7($%+A&,#8!*+??#!-)*5/$!7(5!aE+#-/!

+,/-.=8!honwb!1+5'!-#!12(,(1['#!-#!12/?7(*$!-#'!7($%+A&,#'!'.5!@1)!4/4(,$!+.!?+5$!V!1(!71(,$#!4/4(,$#!

'.775/?(/$!(*$/4#?#,$!1(!*5+/''(,*#!>+,A/M.#!#$!>(4+5/'(/$!.,#!75+-.*$/+,!-#!$+O/,#'!@#(.*+.7!71.'!

)1#4)#!7(5!5(77+5$!(.!$/''.!4)A)$(1!/-#,$/M.#!'(,'!?)$(@+1/'?#8!*#!M./!'.AA&5#!M.#!1#'!?+1)*.1#'!

'/A,(1(,$! 1}/,-.*$/+,!-#!?)$(@+1/$#'!'#*+,-(/5#'!,#!'+,$!7('!75)#O/'$(,$#'!+.!,#!'+,$!7('!'$(@1#'!

-(,'! 1(! 71(,$#! #,! M.(,$/$)! '.>>/'(,$#! (4(,$! 1}/,>#*$/+,<! =,>/,8! /1! (77(5(/$! *1(/5#?#,$! M.#! '#.1! .,#!

*+?@/,(/'+,! -#! -/>>)5#,$#'! ?)$%+-#'! -#! *5/@1(A#! 7#5?#$! -#! $/5#5! 1#'! (4(,$(A#'! -#'! -/>>)5#,$#'!

(775+*%#'8!,+$(??#,$!1(!?(,/7.1($/+,!0!%(.$!-)@/$!$%/($,)"!#$!1#!*5/@1(A#!$%/($("!-(,'!-#'!*+,-/$/+,'!

,($.5#11#'!a9([?(#c#5'!+,/-.=8!hohob!

!

!

!
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! AE!

n<q<u<! B,(1['#'!-2)*%(,$/11+,'!

!

B4#*!-#'!,/4#(.O!-#!*+?71#O/$)!*5+/''(,$'8!$+.'!*#'!?+-#'!-2#O7)5/?#,$($/+,!7#.4#,$!-+,,#5!1/#.!

(.!75)1&4#?#,$!M.#!*#!'+/$!-#!12#,'#?@1#!-.!'['$&?#!a?/1/#.!-#!*.1$.5#8!+5A(,#'!+.!71(,$'!#,$/#5'b!

+.! -2)*%(,$/11+,'! (>/,! -2)4(1.#5! -#! ?(,/&5#! 71.'! 75)*/'#! 1#.5! *+?7+'/$/+,<! S#! *%+/O! -#!

12)*%(,$/11+,,(A#! #$! 1#! ?+-#! -#! 75)1&4#?#,$! '+,$! #''#,$/#1'! #$! -+/4#,$! U$5#! *%+/'/'! 7+.5! U$5#!

5#75)'#,$($/>!-.!'['$&?#!(,(1[')<!

n<q<u<n<! 6/*5+'*+7/#!!

S(!?/*5+'*+7/#!,+$(??#,$!7#5?#$!.,#!4/'.(1/'($/+,!-#'!/,$#5(*$/+,'<!;(,'!(4+/5!@#'+/,!-#!?($)5/#1!

$5&'! 7#5>#*$/+,,)8! -#'! +@'#54($/+,'! ?(*5+R! #$! ?/*5+'*+7/M.#'! -#! 12/,$#5(*$/+,! #,$5#! E"B! #$!

7($%+A&,#'!0!12(/-#!-#!1+.7#!@/,+*.1(/5#!+.!-#!?/*5+'*+7#!+7$/M.#!aG(11#$!+,/-.=8!honyb!7#5?#$$#,$!-#!

4/'.(1/'#5! 1(! >+5?($/+,!-#!'$5.*$.5#'!-#!*+,$(*$!7(5$/*.1/&5#'!*+??#! 1#'!%(.'$+5/(8!-2+@'#54#5!-#'!

/,%/@/$/+,'! -#! 1(! A#5?/,($/+,! -#'! '7+5#'8! +.! -#'! -)A5(-($/+,'! +.! -)>+5?($/+,'! -#! ?[*)1/.?!

'+.$#,(,$!1#'!%[7+$%&'#'!-2(*$/4/$)'!#,\[?($/M.#!+.!(,$/>+,A/M.#<!I#'!+.$/1'!$#1'!M.#!1(!?/*5+'*+7/#!

)1#*$5+,/M.#!0!@(1([(A#8!?/*5+'*+7/#!*+,>+*(1#!+.!0!>1.+5#'*#,*#8!7#.4#,$!U$5#!$5&'!/,'$5.*$/>'8!*#'!

)M./7#?#,$'! 7#5?#$$#,$! )A(1#?#,$! 1(! 4/'.(1/'($/+,! -#! *+1+,/'($/+,! +.! -2/,$#5(*$/+,! #,$5#! ?/*5+R

+5A(,/'?#'! a7($%+A&,#!+.!E"Bb! $5(,'>+5?)a'b!0! 12(/-#!-#!A&,#'! 5(77+5$#.5'! 5)(*$/>'!0! *#5$(/,#'!

1+,A.#.5'!-2+,-#!1.?/,#.'#'!a*+??#!1(!KWZb!aL1A#,!+,/-.=8!hoorb<!

n<q<u<h<! E/+*%/?/#!!

6U?#!'/!*#!-+?(/,#!-#!*+?7)$#,*#!#'$!(@+5-)!75)*)-#??#,$!-(,'!-#'!#O7)5/#,*#'!0! 12)*%#11#!

?(*5+'*+7/M.#!#$!M.(1/$($/4#8!-#'!+.$/1'!@/#,!71.'!7#5>+5?(,$'!'+,$!0!1(!-/'7+'/$/+,!-#'!*%#5*%#.5'!

7+.5!-)$#*$#5!+.!/-#,$/>/#5!-#'!?)$(@+1/$#'!>+,A/M.#'!-2/,$)5U$!+.!1#'!,/4#(.O!-2(*$/4/$)!-#'!#,\[?#'!

1#'!75+-./'(,$<!

I/>>)5#,$#'!(*$/4/$)'!#,\[?($/M.#'!7#.4#,$!U$5#!)4(1.)#'!-(,'!-#'!75)1&4#?#,$'!-#!*.1$.5#!1/M./-#!

-#! E"B'8! ,+$(??#,$! 1#'! (*$/4/$)'! *#11.1('#8! *%/$/,('#8! #$! A1.*(,('#8! '+,$! ?#'.5)#'! 7(5! 1(!

-)A5(-($/+,!-#!'.@'$5($'!'7)*/>/M.#'!?(5M.)'!M./!7#.4#,$!#,'./$#!U$5#!M.(,$/>/)'!7(5!-#'!?)$%+-#'!

'7#*$5+7%+$+?)$5/M.#'! a-#! 1+'! ;(,$+'RG/11(1+@+'! +,/ -.=8! honhb<! I/>>)5#,$#'! +7$/?/'($/+,'! -#! *#'!

?)$%+-#'!+,$!7#5?/'!-#!?/,/($.5/'#5!1#'!#O7)5/#,*#'!#,!?/*5+71(M.#'8!+.!'+.'!>+5?#!-#!c/$'8!#$!-+,*!

-#!>(*/1/$#5! 12.$/1/'($/+,!-#!*#!$[7#!-#!$#'$!a9(?(-(!+,/-.=8!honod!;%(5?(!+,/-.=8!honpb<!I2(.$5#!7(5$!

12(P+.$!-2/,%/@/$#.5!(!7#5?/'!-#!1#'!5#,-5#!71.'!'7)*/>/M.#'!-#!12(*$/+,!-#!*#5$(/,#'!#,\[?#'!a6(5$�,#\R

B@'(1�,!+,/-.=8!honub<!I#'!$#*%,/M.#'!@/+R(,(1[$/M.#'!71.'!7#5>+5?(,$#'!*+??#!1(!*%5+?($+A5(7%/#!

1/M./-#!0!%(.$#!75#''/+,!aQZS"b8!'+,$!?(/,$#,(,$!.$/1/')#'!7+.5!-)$#*$#5!#$!M.(,$/>/#5!1#'!(,$/@/+$/M.#'!

75+-./$'!7(5!-#'!?/*5+R+5A(,/'?#'!$%/($,)"!+.!$%/&$,8!aE+,'(11!+,/-.=8!nrryb<!S(!7+1[4(1#,*#8!1(!*(7(*/$)!

-#! 5)'+1.$/+,! #$! 1(! 75)*/'/+,! M.(,$/$($/4#! -#! *#$! +.$/1! #,! >(/$! 12.,#! -#'!?#/11#.5#'!?)$%+-#'! 7+.5!

-)$#*$#5!1(!'[,$%&'#!-}(,$/@/+$/M.#'!+.!-2(.$5#'!*+?7+')'!(,$/>+,A/M.#'!7(5!1#'!E"B'<!
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!

! AF!

"#'!(,(1['#'!7#.4#,$!'#!>(/5#!(.''/!'(,'!-/7)$")$!#,!*+?7(5(,$!12#,'#?@1#!-#'!?+1)*.1#'!75+-./$#'!

#$!-)$#*$)#'!-(,'!-/>>)5#,$#'!*+,-/$/+,'!(>/,!-#!5#1/#5!1(!75)'#,*#!-#!*#5$(/,'!-#!*#'!*+?7+')'!0!-#'!

(*$/4/$)'! 7(5$/*.1/&5#'8! *+??#! 1+5'! -2(,(1['#'!?)$(@+1+?/M.#'<! =11#'! 7#.4#,$! U$5#! .,! ($+.$! 7+.5!

-)?U1#5!1#'!'$5($)A/#'!/?71/M.)#'!-(,'!1#'!/,$#5(*$/+,'!#,$5#!(A#,$'!7($%+A&,#'!#$!E"B'<!I#!71.'8!

1}/,$#5(*$/+,! -/5#*$#! #,$5#! 1#'! ?)$(@+1/$#'! '#*+,-(/5#'! -)5/4)'! -#'! (A#,$'! -#! @/+*+,$5^1#! #$! 1#'!

7%[$+7($%+A&,#'!?+-/>/#!1#!75+>/1!-.!75+$)+?#!#$!-.!$5(,'*5/7$+?#!-#'!71(,$#'<!Z(5!*+,')M.#,$8!1#!

75+>/1(A#!-#'!?)$(@+1/$#'!#'$!.,#!(775+*%#!75)*/'#!#$!@/#,!)$(@1/#!7+.5!)$.-/#5! 1#'! 5)7+,'#'!-#'!

71(,$#'!0!-/4#5'!'$5#''!at%/$#!+,/-.=8!honhb<!!

=,!*#!M./!*+,*#5,#!1#'!*+?7+')'!4+1($/1'8!'/! 1(!-)$#*$/+,!-2(,$(A+,/'?#!#'$!5#1($/4#?#,$!'/?71#!0!

$5(4#5'! 12.$/1/'($/+,! -#! '['$&?#'! ')7(5)'! a*+??#! 75)'#,$)! 75)*)-#??#,$b8! 7+.5! -)$#5?/,#5! #$!

-/>>)5#,*/#5!1#'!-/>>)5#,$'!75+>/1'!-#'!E"B'!+.!7($%+A&,#'8!+,!75+*&-#!75/,*/7(1#?#,$!A5�*#!0!-#'!

*%5+?($+A5(7%/#'!#,!7%('#!A(\#.'#!(''+*/)#'!0!.,!'7#*$5+?&$5#!-#!?(''#!aK"R6;b8!M./!#'$!.,#!

?)$%+-#! 7./''(,$#! 7+.5! /-#,$/>/#5! #$! M.(,$/>/#5! 1#'! *+?7+')'! 4+1($/1'<!3,#!?)$%+-#! @(')#! '.5! 1(!

?/*5+R#O$5(*$/+,! #,! 7%('#! '+1/-#! *+.71)#! 0! 1(! K"R6;! (! )$)! 7(5$/*.1/&5#?#,$! -+*.?#,$)#! *#'!

-#5,/&5#'!(,,)#'!a�1.A#5!+,/-.=8!honpd!K/+5A/+!+,/-.=8!honqd!t.!+,/-.=8!honqb<!"#7#,-(,$!-#'!-/'7+'/$/>'!

71.'!7#5>#*$/+,,)'!7+.55(/#,$!U$5#!?/'!(.!7+/,$!#,!7(5$/*.1/#5!-(,'!1#!*('!-#!*+,>5+,$($/+,!-#'!?/*5+R

+5A(,/'?#'!(4#*!-#'!4/$#''#'!-#!*5+/''(,*#'!($[7/M.#'!+.!.,!-)4#1+77#?#,$!4+1.?/,#.O8!+.!7+.5!

-#'!'./4/'!*/,)$/M.#'<!!

;7)*/>/*/$)! 1/)#! (.O! 7($%+A&,#'!?[*+$+O/,+A&,#'8! 1(! -)$#*$/+,! #$! M.(,$/>/*($/+,! -#'!?[*+$+O/,#'!

-+/4#,$!U$5#!71.'!1(5A#?#,$!*+,'/-)5)#'!1+5'!-#!12)$.-#!-#'!?)*(,/'?#'!-#!@/+*+,$5^1#<!S2(,(1['#!

-#'!*+,*#,$5($/+,'!#,!?[*+$+O/,#'!-(,'!-#'!)*%(,$/11+,'!$5(/$)'!+.!,+,!(4#*!1#'!E"B'!7#.$!U$5#!.,!

@+,! 7+/,$! -#! -)7(5$! aX.+-#/c/#,#! +,/ -.=8! honyb<! Z+.5! (11#5! 71.'! 1+/,8! /1! ,2#O/'$#! 7('! -#! ?)$%+-#!

*+,'#,'.'!7+.5!(,(1['#5!12/?7(*$!-/5#*$!-#'!E"B'!'.5!1(!75+-.*$/+,!-#'!?[*+$+O/,#'8!,)(,?+/,'!-#!

,+?@5#.O!$5(4(.O!+,$!7+5$)!'.5!1#'!*(7(*/$)'!-#!-)$+O/>/*($/+,!-#'!E"B'<!"#'!#''(/'!'+,$!#,!A),)5(1!

5)(1/')'!#,!?#$$(,$!#,!*+,$(*$!1#!E"B!(4#*!1(!?[*+$+O/,#!7.5/>/)#8!#,!?/1/#.!'+1/-#!+.!1/M./-#8!7./'!

#,! ?+,/$+5(,$! '(! -/'7(5/$/+,<! K5�*#! 0! -#'! ?)$%+-#'! -2(,(1['#'! '7#*$5(1#'! 7#5>#*$/+,,)#'8! $[7#!

QZS"R6;R6;8! /1!#'$!7+''/@1#!-#!5#*%#5*%#5! 1#'!75+-./$'!-#!-)A5(-($/+,!-#!*#'!?[*+$+O/,#'!7+.5!

?/#.O! *+?75#,-5#! 1#'! (*$/4/$)'! #,\[?($/M.#'! +.! *%/?/M.#'! 0! 12+5/A/,#! -#! *#'! $5(,'>+5?($/+,'!

aLc.,(A(!+,/-.=8!honnb<!

=,>/,!-#'!?)$%+-#'!71.'!7#5>+5?(,$#'!7#5?#$$#,$!-2(11#5!71.'!1+/,!-(,'!12(,(1['#!-#!1(!5)7(5$/$/+,8!-.!

$[7#!+.!-#!1(!'$5.*$.5#!-#!*+?7+')'!/-#,$/>/)'!*+??#!@),)>/M.#'!*+,$5#!1#'!7($%+A&,#'!-#!71(,$#'<!

"#! $[7#!-2(,(1['#'8!([(,$!7+.5!@.$! 1(!-)*+.4#5$#!-#!,+.4#(.O!*+?7+')'!(,$/?/*5+@/#,'!+.!.,#!

?#/11#.5#!*+?75)%#,'/+,!-#!1#.5!5^1#8!7#.4#,$!U$5#!5)(1/')#'!4/(!-#'!7/7#1/,#'!*+?71#O#'!/?71/M.(,$!

-#'!+.$/1'! $#1! M.#!'7#*$5+?)$5/#!-#!?(''#!0! $5(,'>+5?)#!-#!W+.5/#5!7(5! 5)'+,(,*#!*[*1+$5+,/M.#!

-}/+,'! 0! .1$5(R%(.$#! 5)'+1.$/+,! aL"9RWDs6;b! +.s#$! 1(! '7#*$5+'*+7/#! -#! 5)'+,(,*#! ?(A,)$/M.#!

,.*1)(/5#! a96Tb! 7+.5! /-#,$/>/#5! $+.$#'! 1#'! '.@'$(,*#'! @/+(*$/4#'! -(,'! -#'! '['$&?#'! *+?71#O#'!

aQ(#'1#5!+,/-.=8!hooib8!+.!#,*+5#!12/?(A#5/#!7(5!'7#*$5+?)$5/#!-#!?(''#!a6;Lb!aG(11#$!+,/-.=8!honyb<!
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I(,'!*#!*+,$#O$#!1#'!+@P#*$/>'!-#!*#$$#!)$.-#!'+,$!1#'!'./4(,$'!V!!

!

a/b! J4(1.#5! 1#'! #>>#$'! -2BA#,$'! -#! E/+*+,$5^1#! ')1#*$/+,,)'! '.5! 1(! *5+/''(,*#! #$! 1(! 75+-.*$/+,! -#!

?[*+$+O/,#'!-#'!7($%+A&,#'!-.!A#,5#!:8&-)$8*!#,!*+,-/$/+,'!*+,$5^1)#'<!!

!

a//b!I)*5[7$#5! 1#'!?)*(,/'?#'!-2(*$/+,'!7+$#,$/#1'!-#'!E"B'!0! 12+5/A/,#!-#'! /,%/@/$/+,'!+@'#54)#'8!

A5�*#!0!1(!?/'#!(.!7+/,$!#$!1(!5)(1/'($/+,!-#!$#'$'!'7)*/>/M.#'8!0!12/-#,$/>/*($/+,!#$!1(!M.(,$/>/*($/+,!-#!

*#5$(/,'! ?+-#'! -2(*$/+,8! ?(/'! (.''/! 7(5! 1#.5! *%5+,+1+A/#! -(,'! 1(! */,)$/M.#! -2/,$#5(*$/+,! E"BR

7($%+A&,#'<!!!

!

a///b!D5(,'7+'#5!1#'!*+,>5+,$($/+,'!$%/&$,8!#$!?#$$5#!#,!5#1($/+,!1#'!#>>#$'!$%/($,)"!#$!$%/&$,8!-#'!E"B'!'.5!

:=/3)-*$%+-)8*/

/

S(!'./$#!-.!?(,.'*5/$!#'$!-+,*!'$5.*$.5)#!#,!p!)$.-#'!#O7)5/?#,$(1#'!*+55#'7+,-(,$#'8!75)'#,$)#'!

(.!>+5?($!-2(5$/*1#'!'*/#,$/>/M.#'!(4#*!7(5>+/'!-#'!5)'.1$($'!*+?71)?#,$(/5#'<!



HA%I0J)213K,%7)%$"%6D9,)%
!

! FG!

!

!

W/A.5#!V!;*%)?(!A),)5(1!-.!75+P#$!-#!$%&'#<!
!

Confrontation in situ

Colonisation Externe Mycotoxinogenèse

Colonisation Interne

Compétition nutritionnelle

Mycophagie Enzymes lytiques

Structure de contactGermination des spores

Bio-transformation

des mycotoxines 

Composés volatiles

Compétition spatiale

Toolbox pour l’investigation des mécanismes

Caractérisation des organismes seuls 

! Microbiologie, biochimie 

Confrontation in vitro
! Microbiologie, biochimie 

Inhibition de Croissance et Mycotoxines

Sélection & Obtention

Pathogènes, 

Agents de Biocontrôle

Variétés de blé
! Bibliographie & Contacts

Projections & Collaborations

! Bibliographie & Contacts
Inhibition des périthèces

Gènes de biosynthèse 

des mycotoxines

Inhibition des périthèces
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LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4P@%
!

! GL!

/+" $('&*!.026!'*$!+&(,!"

!\2)/*!.]"!R!!!
\13+)32-%.!34%(31'5!/*'!*ZZ*2'!/*'!S:*.2'!/*!T-%,%.2&V+*!')&!/*'!'%),U*'!
78,%2%9-.%:P.*'!/*!;#,"'3#-;!

"#$$#!7(5$/#!>(/$!12+@P#$!-2.,#!*+??.,/*($/+,!)*5/$#8!'+.'!>+5?#!-2(5$/*1#!-#!5#*%#5*%#!7(5.#!-(,'!1#!

P+.5,(1!!"#$%&!V!

"+??#5*/(1! E/+*+,$5+1! BA#,$'! 5#4#(1! *+,$5('$#-! *+?7+5$?#,$! /,! $%#! >(*#R$+R>(*#! (A(/,'$!

?[*+$+O/,+A#,/*!W.'(5/.?!'7#*/#'<!!

S.*/1#!Z#11(,!"#%#T+f1!I.5(,-!"#&8G)5+,/M.#!6(5$/,#\!"8!B,A)1/M.#!W+,$(,(!"8!;(@/,#!;*%+55RK(1/,-+!"!

(,-!"(5+1/,#!;$5.@!"!
":.(1/'.-8! 3,/4! 6+,$7#11/#58! "L9BI8! 6+,$7#11/#5! ;.7BA5+8! 3,/4! -2B4/A,+,8! 3,/4! -#! S(! 9).,/+,8!

6+,$7#11/#58!W5(,*#!
&"L9BI8!369!:.(1/'.-8!WRpupri!6+,$7#11/#58!W5(,*#!

!"#$%&!hoho8!nhapb8!nqh!d!IFL!V!no<ppros$+O/,'nhoponqh!

!

I(,'!*#$$#!75#?/&5#!7(5$/#8!12/?7(*$!$%/($,)"!-#'!$5+/'!E"B'!')1#*$/+,,)'!(!)$)!)4(1.)!*+,$5#!1#'!-#.O!

7($%+A&,#'!:=/3)-*$%+-)8*!#$!:=/(+),$1$..$"$6+&=!S2(,(1['#!75/?(/5#!-#'!*+?7+5$#?#,$'!-#'!?/*5+R

+5A(,/'?#'! '.5! -/>>)5#,$'!?/1/#.O!-#! *.1$.5#!(!7#5?/'!-2/-#,$/>/#5! 1#'! *+,-/$/+,'!+7$/?(1#'!7+.5! 1(!

*5+/''(,*#!#$!1(!75+-.*$/+,!-#!?[*+$+O/,#'!-#'!7($%+A&,#'!$+.$!#,!7#5?#$$(,$!.,#!*5+/''(,*#!-#'!

E"B'8!#$!(/,'/!+7$/?/'#5!1#'!#''(/'!#,!*+,>5+,$($/+,<!"#'!#''(/'!5)(1/')'!#,!@+Y$#!-#!Z#$5/!#$!'.5!1(?#8!

'.5!.,!?/1/#.!-#!*.1$.5#!*+??.,!(.O!-/>>)5#,$'!E"B'!#$!.,!?/1/#.!-#!*.1$.5#!'7)*/>/M.#8!+,$!7#5?/'!

-2(4+/5!.,#!75#?/&5#!(775+*%#!*+,*#5,(,$! 1#'! /,$#5(*$/+,'!#,$5#!E"B!#$!7($%+A&,#<!S#'!(,(1['#'!

-#'! */,)$/M.#'! -#! *+,>5+,$($/+,! +,$! 5)4)1)! -#'! (*$/4/$)'! (,$(A+,/'$#'! 4(5/(@1#'! (4#*! -/>>)5#,$'!

'*%)?('! -2/,%/@/$/+,! /?71/M.(,$! -/>>)5#,$#'! '$5($)A/#'! -#! @/+*+,$5^1#! -#'! 7($%+A&,#'<! S#! 75#?/#5!

E"B8!?=/3)$&+"($)$6$&! a6[*+b!75+4+M.#!.,#!\+,#!-}/,%/@/$/+,!-#! 1(!*5+/''(,*#!-.!7($%+A&,#!(4(,$!

*+,$(*$!+~!1(!'$5.*$.5#!-.!?[*)1/.?!-#!1}(A#,$!7($%+A&,#!#'$!(1$)5)#<!"#!$[7#!-2+@'#54($/+,!'.AA&5#!

1(!-/>>.'/+,!-#!*+?7+')'!(,$/?/*5+@/#,'8!@/#,!M.#!'+,!#>>#$!A1+@(1!'.5!1(!*5+/''(,*#!#$!1(!75+-.*$/+,!

-#!?[*+$+O/,#'!'+/$!1/?/$)!7(5!'(!>(/@1#!*(7(*/$)!-#!*5+/''(,*#<!=,!5#4(,*%#8!1#'!-#.O!(.$5#'!E"B'8!

!=/-&7+)+..8*!ae#-(b!#$!9=/".$3-%6)8*!aZ+1[b!'+,$!*(7(@1#'!-#!*+1+,/'#5!1#'!?/1/#.O!71.'!5(7/-#?#,$!

M.#!1#'!(A#,$'!7($%+A&,#'<!S#'!+@'#54($/+,'!?/*5+'*+7/M.#'!-#!12/,$#5(*$/+,!#,$5#!!=/-&7+)+..8*!#$!

1#'!7($%+A&,#'!+,$!?+,$5)!.,#!-)A5(-($/+,!-.!?[*)1/.?!7($%+A&,#!1+5'!-.!*+,$(*$8!'.AA)5(,$!*#$$#!

>+/'! -#'! (*$/4/$)'! *%/$/,+1[$/M.#'<! S+5'! -#! 1(! *+R*.1$.5#! (4#*!:=/ 3)-*$%+-)8*8! *#! E"B! (! 5)-./$! 1(!

*5+/''(,*#! #$! 1(! *+,*#,$5($/+,! -#! ?[*+$+O/,#'! -#! ui�! #$! yh�8! 5#'7#*$/4#?#,$<! "+,$5#! :=/

(+),$1$..$"$6+&8!yi�!-2/,%/@/$/+,!-#!1(!*5+/''(,*#!#$!yh�!-2/,%/@/$/+,!-#!1(!75+-.*$/+,!-#!?[*+$+O/,#'!

+,$!)$)!?#'.5)#'<!I2(.$5#!7(5$8!9=/".$3-%6)8*!)$(/$!*(7(@1#!-#!75+A5#''#5!7(5R-#''.'!1#'!*+1+,/#'!

-}(A#,$'!7($%+A&,#'8!*#!M./!'.AA&5#!.,!$[7#!-}/,$#5(*$/+,!)$5+/$#!*+??#!1#!?[*+7(5('/$/'?#8!#$!M./!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4P@%
!

! G"!

'#?@1#!U$5#!*+,>/5?)!7(5!1#'!+@'#54($/+,'!?/*5+'*+7/M.#'<!L1!(!)A(1#?#,$!7.!(A/5!'.5!1(!*5+/''(,*#!

#$! 1(! 75+-.*$/+,! -#! ?[*+$+O/,#'! *%#\! :=/ 3)-*$%+-)8*! (4#*! yr! �! #$! rp! �! -#! 5)-.*$/+,!

5#'7#*$/4#?#,$8!#$!*%#\!:=/(+),$1$..$"$6+&!(4#*!ur�!#$!qw�!-2/,%/@/$/+,!5#'7#*$/4#?#,$<!J$(,$!-+,,)!

12/?7(*$! /?7+5$(,$! -#'!?/1/#.O! -#! *.1$.5#! '.5! 1#'! /,$#5(*$/+,'8! .,! 75+>/1(A#! ,.$5/$/+,,#1! -#'!?/*5+R

+5A(,/'?#'! (! )A(1#?#,$! 7#5?/'! -2#O71+5#5! 1#'! 7+$#,$/#11#'! *+?7)$/$/+,'! ,.$5/$/+,,#11#'! #,$5#! 1#'!

E"B'!#$!7($%+A&,#'<!!

6+$'R*1)!V!(A#,$'!(,$(A+,/'$#'8!*+,>5+,$($/+,!$%/($,)"8!?[*+$+O/,#'8!*+?7)$/$/+,!,.$5/$/+,,#11#<!!

!

!

9)'.?)!A5(7%/M.#!

!
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LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! MA!

!\2)/*!.]?!R!!
^0,&8623:*!/*'!W0,3.-'7*'!7-'!*.!_*)!+%&'!/*!+X-.U-Q-2-%.!/*!632U%:P.*'!
/)!:*.&*!;#,"'3#-!63&!/*'!S:*.2'!/*!T-%,%.2&V+*!

"#$$#!7(5$/#!>(/$!12+@P#$!-#!$5+/'!*+??.,/*($/+,'!)*5/$#'8!'+.'!>+5?#!-2(5$/*1#'!-#!5#*%#5*%#<!

B>/,!-#!*+,'+1/-#5! 1#'!%[7+$%&'#'!*+,*#5,(,$! 1#'!?)*(,/'?#'!-2(*$/+,!-#'!E"B'!)?/'#'!-(,'! 1(!

75#?/&5#!7(5$/#!?(/'!(.''/!-2#O71+5#5! 1#'!*(7(*/$)'!-#'!E"B'!7+.5!-2(.$5#'!?+-#'!-2(*$/+,8!,+.'!

(4+,'!)$)!(?#,)'!0!5(''#?@1#58!+7$/?/'#5!#$!?#$$5#!(.!7+/,$!.,!#,'#?@1#!-2#O7)5/#,*#'!'+.'!>+5?#!

-#!$++1@+O8!M./!7#5?#$!-2/-#,$/>/#5!1#'!-/>>)5#,$'!7%),+?&,#'!0!12+5/A/,#!-#!12/,%/@/$/+,!-#!1(!*5+/''(,*#!

#$!-#!1(!75+-.*$/+,!-#!?[*+$+O/,#'!-#'!7($%+A&,#'<!

S#'!-#.O!75#?/#5'!(5$/*1#'!-#! 5#*%#5*%#!'+,$! 1#'!-#.O!7(5$/#'!-2.,#!?U?#!)$.-#!7+5$(,$!'.5! 1#'!

?)*(,/'?#'!-2(*$/+,'!-#'!E"B'!*+,$5#!1#'!7($%+A&,#'!0!-/>>)5#,$'!'$(-#'!-#!12/,$#5(*$/+,8!'+.?/'#'!

-(,'!1#!P+.5,(1!=,4/5+,?#,$(1!6/*5+@/+1+A[8!1#!ny!P./11#$!hoho!#$!#,!5)4/'/+,V!

R! E/+*+,$5+1!BA#,$'!V!t#(7+,'!(A(/,'$!6[*+$+O/A#,/*!W.'(5/.?!aZ(5$!nV!=(51[!'$(A#b!!

S.*/1#!Z#11(,"8!"%#/c%!B%?#$%!D/-/(,#!I/#[#"8! B,A)1/M.#!W+,$(,("8!"(5+1/,#!;$5.@"#$ %$(,-!;(@/,#!

;*%+55RK(1/,-+"<!!
"!:.(1/'.-8!3,/4!6+,$7#11/#58!"L9BI8!6+,$7#11/#5! ;.7BA5+8!3,/4! -2B4/A,+,8!3,/4! -#! S(!9).,/+,8!

6+,$7#11/#58!W5(,*#<!!

R! E/+*+,$5+1!BA#,$'!V!t#(7+,'!(A(/,'$!6[*+$+O/A#,/*!W.'(5/.?!aZ(5$!h!V!S($#!'$(A#b!!

S.*/1#!Z#11(,"8!"%#/c%!B%?#$%!D/-/(,#!I/#[#"8!T+f1!I.5(,-"#&8!B,A)1/M.#!W+,$(,("8!"(5+1/,#!;$5.@%#"$

(,-!;(@/,#!;*%+55R!

K(1/,-+"<!
"!:.(1/'.-8!3,/4!6+,$7#11/#58!"L9BI8!6+,$7#11/#5! ;.7BA5+8!3,/4! -2B4/A,+,8!3,/4! -#! S(!9).,/+,8!

6+,$7#11/#58!W5(,*#!d!!
&$"L9BI8!369!:.(1/'.-8!WRpupri!6+,$7#11/#58!W5(,*#<!

!

3,!?)*(,/'?#!-2(*$/+,!*+?71)?#,$(/5#!-#'!E"B'!*+,$5#!1#'!'+.*%#'!$+O/,+A&,#'!-#!:8&-)$8*!0!

12)*%#11#!A),)$/M.#!#'$!(,(1[')!-(,'!12(5$/*1#!-#!5#*%#5*%#!'+.?/'!-(,'!1#!P+.5,(1!E/+1+A/*(1!"+,$5+1!

1#!nn!(+j$!hoho!#$!#,!5)4/'/+,!!V!

R! !)$15"6+)*-/-&7+)+..8*!(,-!94,5$8*/".$3-%6)8*!*(,!?+-.1($#!$%#!?[*+$+O/,!@/+'[,$%#'/'!

A#,#'!#O75#''/+,!/,!W.'(5/.?!*#5#(1!7($%+A#,'!-.5/,A!$%#/5!@/+*+,$5+1!/,$#5(*$/+,<!

S.*/1#!Z#11(,"8!6[5/(?!6(?+.,/"8!"(5+1/,#!;$5.@"#$%!(,-!;(@/,#!;*%+55RK(1/,-+"<!
"$:.(1/'.-8! 3,/4!6+,$7#11/#58! "L9BI8!6+,$7#11/#5! ;.7BA5+8! 3,/4! -2B4/A,+,8! 3,/4! -#! S(!9).,/+,8!

6+,$7#11/#58!W5(,*#<!!

! !



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! ME!

!

p<h<n<! S#'!?)*(,/'?#'!-2(*$/+,!-(,'!1#'!'$(-#'!75)*+*#'!-#!12/,$#5(*$/+,!

I(,'! *#$$#! 75#?/&5#! 7(5$/#! -#! 1})$.-#8! 1#'! 75#?/#5'! '$(-#'! -}/,$#5(*$/+,! #,$5#! 1#'! E"B'! #$! 1#'!

*%(?7/A,+,'!?[*+$+O/,+A&,#'!+,$!)$)!)$.-/)'<!I#'!)*%(,$/11+,'!-#!'7+5#'!7($%+A&,#'!#$!-#!'7+5#'!

+.! #O$5(/$'! -#! *.1$.5#! -#'! E"B'! +,$! )$)! ?/'! #,! *+,$(*$! 7+.5! )4(1.#5! 12/?7(*$! -#! *+?7+')'!

(,$/>+,A/M.#'! +.! -2(*$/4/$)'! 75)*+*#'! '.5! 1(! A#5?/,($/+,! -#'! '7+5#'! 7($%+A&,#<! 3,! $#'$! -#!

?[*+7%(A/#!(!)$)!?/'!(.!7+/,$!7+.5!7+.4+/5!+@'#54#5!1(!*(7(*/$)!-#'!(A#,$'!-#!@/+*+,$5^1#!0!'.54/45#!

#$! *+,'+??#5! 1#! ?[*)1/.?! (*$/>! -.! 7($%+A&,#! #,! 12(@'#,*#! -2(.$5#! 5#''+.5*#'! ,.$5/$/+,,#11#'<!

S2(*$/4/$)!#,\[?($/M.#!*%/$/,+1[$/M.#!-#'!E"B'!(!(.''/!)$)!'./4/#!#,!'/?.1(,$!+.!,+,!1(!75)'#,*#!-#!

7($%+A&,#8!#$! 12/?7(*$!-#'!*+?7+')'!4+1($/1#'!(!)$)!+@'#54)!'.5!1(!*5+/''(,*#!#$!1(!75+-.*$/+,!-#!

?[*+$+O/,#'!-#'!(A#,$'!7($%+A&,#'<!?=/3)$&+"($)$6$&!a6[*+b!(!75+-./$!#$!')*5)$)!71.'/#.5'!*+?7+')'!

([(,$!.,#!(*$/4/$)!(,$/>+,A/M.#!#$!(,$/RA#5?/,($/4#8!?(/'!(.''/!.,!?)1(,A#!-}#,\[?#'!%[-5+1[$/M.#'8!

7+.5!($$(M.#5! 1#'!7($%+A&,#'!0!-/'$(,*#<!!=/-&7+)+..8*! ae#-(b!(!>(4+5/')!-#'!?+-#'!-}(*$/+,!7(5!

*+,$(*$!(4#*!.,#!>+5$#!(*$/4/$)!?[*+7%(A#!(''+*/)#!0!1(!'[,$%&'#!-}#,\[?#'!-#!-)A5(-($/+,8!7(5?/!

-#!,+?@5#.O!(.$5#'!?)*(,/'?#'<!9=/".$3-%6)8*!aZ+1[b!(!?+,$5)!.,#!(*$/4/$)!?[*+7%(A#!75)*+*#!
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Q0)3$*+E<+Z@@*#'+5@+DK=-+5/+)*$.0/('05/+5@+&('75)*/0#+-&5$*-:+Q:+)$(.0/*($3.+-&5$*-<+=:+0/+#5/'(#'+C0'7+DK=-+

-&5$*-[+(/,+D:+0/+#5/'(#'+C0'7+DK=-+K*11BQ$**BZ8'$(#'-[+(/,+5/+)*$.0/('05/+5@+Q:+?*$'0#011050,*-+-&5$*-<+K:+0/+

#5/'(#'+C0'7+DK=-+-&5$*-[+(/,+!:+0/+#5/'(#'+C0'7+DK=-+K*11BQ$**BZ8'$(#'-:+W&'0#(1+.0#$5-#5&*+0.()*-+C*$*+

'(\*/+(@'*$+IH+753$-+5@+#5/'(#'+4*'C**/+&('75)*/+-&5$*-+(/,+DK=-+-&5$*-+5$+KQZ-+('+IM]K:+^($'+5@+#3$?*+0/+

,5''*,+ 10/*+ 0/,0#('*+(/+ 0/#$*(-*+5@+&('75)*/+-&5$*R-+)*$.0/('05/+&*$#*/'()*+43'+C0'7+ $*,3#*,+ 1*/)'7+)*$.+

'34*-:+ KQZ<+ K*11BQ$**BZ8'$(#'[+ ;%#5<+ ;%#5-'5&_>+ `*,(<+ `*,(?0$_>+ ^51%<+ ^51%?*$-3._:+ =aWX=+ '*-'+

0/,*&*/,*/'+@5$+*(#7+#5.&*'0'05/+.5,(10'%+5/+($*(+3/,*$+'7*+)$5C'7+#3$?*-+V=bcK-Y+>+&B?(13*+d+P:PM:++

!

?;! W8,%6U3:%)'!3,2-1-28!%Z!TDS'!%.!632U%:*.';!

B$!$%#!@#A/,,/,A!+>!*+,$(*$!@#$m##,!(1/4#!?[*#1/.?!+>!7($%+A#,!(,-!'7+5#'!+>!E"B'!/,!-#4#1+7#-!

-#4/*#! $+! 5#4#(1! ?[*+7%(A+.'! (*$/4/$[8! *+,$5('$#-! +@'#54($/+,'! *+.1-! @#! 5#(1/\#-! aW/A.5#! hb<! L,!

(@'#,*#!+>!7($%+A#,8!E"B'!m#5#!.,(@1#!$+!-#4#1+78!@.$!$%#!75#'#,*#!+>!,#(5@[!1/4/,A!?[*#1/.?!+>!

7($%+A#,'!(11+m#-!$%#!-#$#*$/+,!+>!7+$#,$/(1!?[*+7%(A+.'!(*$/4/$[!/,!*+R*.1$.5#!'['$#?<!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "L"!

!

Q0)3$*+I<+DK=-+.%#5&7()53-+(#'0?0'%+()(0/-'+&('75)*/-:+W&'0#(1+.0#$5-#5&*+0.()*-+C*$*+'(\*/+(@'*$+IP+,(%-+

5@+#5/'(#'+4*'C**/+DK=-+-&5$*+-3-&*/-05/-+(/,+(10?*+.%#*10(+5@+&('75)*/-+('+IM]K:++

!DK=-+=15/*<+!*?0#*-+C*$*+0/5#31('*,+C0'7+-&5$*+-3-&*/-05/+5/1%>+(/,+'7*+&('75)*/+-&5$*+-3-&*/-05/+C(-+

$*&1(#*,+C0'7+C('*$+0/+'7*+#31'3$*+C*11:+%^('75)*/-+=15/*<+!*?0#*-+C*$*+0/5#31('*,+5/1%+C0'7+'7*+&('75)*/+-&5$*+

-3-&*/-05/-+0/+'7*+#31'3$*+C*11>+'7*+DK=+-3-&*/-05/+C(-+$*&1(#*,+C0'7+-'*$01*+C('*$:+

O<+-&5$*->+;<+.%#*103.>+;@<+;0#$5B@01(.*/'>+W<+55-&5$*->+0/+)$**/+5$+$*,+@5$+DK=+(/,+&('75)*/+$*-&*#'0?*1%:+

;%#5<+;%#5-'5&_>+`*,(<+`*,(?0$_>+^51%<+^51%?*$-3._:++

!

6[*+8!m('!(@1#! $+!A5+m! /,!*+,$(*$!m/$%! $%#!7($%+A#,!:=/3)-*$%+-)8*<!;7+5#'8!75+-.*#-! /,! 1(5A#!

M.(,$/$/#'!*+?7(5#-!$+!6[*+!(1+,#!*+,$5+18!m#5#!(**.?.1($#-!(1+,A!$%#!7($%+A#,/*!%[7%(#<!D%#[!

>+5?#-! 4#5[! >/,#! >/1(?#,$'! $%($! m#5#! (@1#! $+! @/,-! $+! $%#! 7($%+A#,<! 6[*+! (1'+! %(-! $%#! (@/1/$[! $+!

75+1/>#5($#! /,! *+,$(*$! m/$%! :=/ (+),$1$..$"$6+&! ?[*#1/.?8! #4#,! m/$%! (! A5#($#5! -#4#1+7?#,$! +>! /$'!

?[*#1/.?s7'#.-+R?[*#1/.?<!D%/'!+,#!(77#(5#-!('!#(51[!('!-([!no!(,-!>+5?#-!7#11#$!$%($!#,*1+'#-!

$%#! 7($%+A#,! >/1(?#,$'<!e#-(!m('! (1'+! (@1#! $+! A5+m!-/5#*$1[! (5+.,-! $%#! '7+5#'! +5! >/1(?#,$! +>!:=/

3)-*$%+-)8*<!"+1+,[!+>!e#-(!m#5#!>5#M.#,$1[!+@'#54#-!(5+.,-!-#>+5?#-!:=/3)-*$%+-)8*!2'!'7+5#'!

+5! >/1(?#,$'<!D%/'!*+1+,/\($/+,!%(-!(11+m#-!$%#!75+-.*$/+,!+>!,#m1[!A#,#5($#-!e#-(2'!'7+5#'!$%#,!

m%+!*+.1-!>+5?!*+1+,/#'!+>!$%#/5!+m,<!D%/'!(@/1/$[!*+.1-!@#!*+,'/-#5#-!#(51[!('!/$!m('!*1#(51[!#4/-#,$!

+,!-([!w!a-($(!,+$!'%+m,b<!T#4#5$%#1#''8!,+!A#5?/,($/+,!+>!e#-(!'7+5#'!*+.1-!@#!+@'#54#-!/,!*+,$(*$!

m/$%!:=/(+),$1$..$"$6+&<!B!5#-.*$/+,!+>!M.(,$/$[!+>!7($%+A#,!'7+5#'!*+.1-!@#!+@'#54#-!m/$%!Z+1[<!D%#!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "L?!

(*$/+,!m('!'/?/1(5!+,!$%#!$m+!7($%+A#,'!m/$%!(!%/A%!75+1/>#5($/+,!+>!>/1(?#,$'!+>!Z+1[!>5+?!-([!p!a-($(!

,+$! '%+m,b<! D%/'! E"B! %(-! 75+A5#''/4#1[! /,4(-#-! $%#! 7($%+A#,/*! ?[*#1/.?! (,-! *%(5(*$#5/'$/*!

5#75+-.*$/+,!'$5.*$.5#'8!++A+,/(8!*+.1-!@#!+@'#54#-<!B>$#5!>/>$##,!-(['8!?($.5#'!++A+,/(!*+,$(/,/,A!

++'7+5#'!m#5#!'$(5$/,A!$+!*+?#!+>><!

Q0)3$*+J<+Z@@*#'+5@+DK=-+.%#5&7()53-+(#'0?0'%+()(0/-'+)154(1+&$5,3#'05/+5@+.(e5$+.%#5'580/-+5@+&('75)*/:+

f*-31'-+C*$*+54'(0/*,+(@'*$+*8'$(#'05/+(/,+23(/'0@0#('05/+5@+.%#5'580/-+0/+-3-&*/-05/+($53/,+C*11>+('+'7*+*/,+

5@+.%#5&7()%+'*-'+V(@'*$+IP+,(%-+('+IM]KY:+!0@@*$*/'+#515$-+0/,0#('*+'$*('.*/'+(/,+,0@@*$*/'+&(''*$/-+0/,0#('*+

.%#5'580/-+'%&*<+!*(,%$'&-.$%"'>+!Wa+V@311+#515$-Y+$-4(!*(/.%0&1&22&3&4.#>+QDE+V-.(11+-23($*-+&(''*$/Y:+;%#5<+

;%#5-'5&_>+`*,(<+`*,(?0$_>+^51%<+^51%?*$-3._:+=aWX=+'*-'+@5$+!Wa+V(>+4>+#Y+(/,+QDE+V=Y>+&B?(13*+d+P:PM:+

B$!$%#!#,-!+>!#O7#5/?#,$!aho!-(['b8!*+,*#,$5($/+,!+>!?[*+$+O/,'!-/>>.'#-!+,!E"B'!'.'7#,'/+,'!m#5#!

M.(,$/>/#-!aW/A.5#!pb<!B1$%+.A%!$%#!,.$5/$/+,(1!*+,-/$/+,'!+>!E"B'!m#5#!4#5[!5#'$5/*$#-8!e#-(!m('!(@1#!

$+!5#-.*#!IFT!*+,*#,$5($/+,!@[!wh�!*+?7(5#-!m/$%!*+,$5+1<!F,!$%#!*+,$5(5[8!$%#!75#'#,*#!+>!6[*+!

'$5+,A1[!'$/?.1($#-!$%#!75+-.*$/+,!+>!IFT!@[!:=/3)-*$%+-)8*<!T+!E"B'!(11+m#-!$%#!/,%/@/$/+,!+>!WEn!

-/>>.'/+,!+>!:=/(+),$1$..$"$6+&=/

!

@;! TDS'!,U-2-.3'*'!3,2-1-2-*'!

I.5/,A!$%#!A5+m$%!7%('#!+>!$%#!?/*5++5A(,/'?'8!$%#!(@/1/$[!+>!E"B'!$+!75+-.*#!#,\[?#'!$+!-#A5(-#!

7($%+A#,!m(11'!m('!$#'$#-8!#'7#*/(11[!*%/$/,('#'<!D%#!5#'.1$'!'%+m#-!%+m!E"B'!?+-.1($#!$%/'!(*$/4/$[!

(,-! $%#/5! A5+m$%! (**+5-/,A! $+! $%#! 75#'#,*#! +5! (@'#,*#! +>! 7($%+A#,'! aW/A.5#! ub<! F,!I([! y8! $%#!

75#'#,*#! +>! $%#! /,#5$! 7($%+A#,! 7+m-#5'! '$/?.1($#-! $%#! #,\[?#! (*$/4/$/#'! +>! #O+*%/$/,('#! n! (,-!

#O+*%/$/,('#!h!@[!6[*+8!m/$%!(!npR>+1-!/,*5#('#!+4#5!$%#!*+,$5+1!+,!(4#5(A#!+>!(*$/4/$[!+>!#O+*%/$/,('#!

n!(,-!#O+*%/$/,('#!h!aW/A.5#!uBb<!e#-(!%(-!(!'/?/1(5!75+>/1#!m/$%!'$/?.1($/+,!+>!#O+*%/$/,('#!n!@[!:=/

(+),$1$..$"$6+&!7+m-#5! arR>+1-! /,*5#('#b!(,-!#O+*%/$/,('#!h!@[!7+m-#5'!+>!@+$%!7($%+A#,'!ai<qR>+1-!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "L@!

/,*5#('#!+,!(4#5(A#b<!6[*+!%(-!$%#!(--/$/+,(1!(@/1/$[!$+!75+-.*#!#,-+*%/$/,('#'8!7(5$/*.1(51[!/,!$%#!

75#'#,*#!+>!$%#!m(11!*#11'!+>!:=/(+),$1$..$"$6+&<!Q+m#4#58!$%#!$m+!E"B'!%(-!*+,$5('$/,A!A5+m$%!@#%(4/+5!

aW/A.5#! uEb<! B>$#5! (! '%+5$! -#1([! aq! -(['b8! ,+! '/A,/>/*(,$! -/>>#5#,*#! +>! 6[*+! A5+m$%! @#$m##,! $%#!

?+-(1/$/#'!m/$%!(,-!m/$%+.$! $%#!(--/$/+,!+>!7($%+A#,!7+m-#5'!m('!+@'#54#-<!F,!$%#!*+,$5(5[8! $%#!

A5+m$%! +>! e#-(! m('! 7(5$/*.1(51[! '$/?.1($#-! @[! $%#! 75#'#,*#! +>! 7($%+A#,'! anoR>+1-! /,*5#('#b! +,!

(4#5(A#b<!D%#!#,\[?($/*!(*$/4/$[!+>!Z+1[!-/-!,+$!'##?!$+!@#!(>>#*$#-!@[!$%#!75#'#,*#!+>!7($%+A#,'!

@.$! /$! '%+m#-! $%#!(@/1/$[! $+!75+-.*#! $%#! $%5##! $#'$#-!*%/$/,('#'<! L$'!A5+m$%!m('!,+$!?+-.1($#-!@[!

7($%+A#,/*!>.,A(1!m(11!*#11'<!

B>$#5!$#,!-(['8!6[*+}'!*%/$/,+1[$/*!(*$/4/$/#'!>+5!#O+*%/$/,('#'!n!(,-!h!m#5#!'$(@/1/\#-!($!(5+.,-!nw!(,-!

i!?3<?S-"!+,!(4#5(A#!+>!(11!?+-(1/$/#'!5#'7#*$/4#1[!aW/A.5#!uBb<!W+5!e#-(8!#,\[?#!(*$/4/$/#'!#O71+-#-!

/,!$%#!75#'#,*#!+>!7($%+A#,/*!7+m-#5'!anooR>+1-!>+5!#O+*%/$/,('#!n!(,-!ipR>+1-!>+5!#O+*%/$/,('#!hb<!

Z+1[4#5'.?!5#$(/,'!(775+O/?($#1[!$%#!'(?#!(*$/4/$[!+4#5!$/?#!m/$%!(!'?(11!'$/?.1($/+,!/,!$%#!75#'#,*#!

+>! 7($%+A#,! m(11! *#11'! +>! :=/ 3)-*$%+-)8*<! D+! *+,>/5?! $%#! (77(5#,$! *+,'$/$.$/4#! '[,$%#'/'! +>!

#O+*%/$/,('#!@[!Z+1[8!'.771#?#,$(5[!(,(1['/'!m('!7#5>+5?#-!+,!'+1/-!?#-/(8!(,-!*+?7(5(@1#!75+>/1#!

m('!-#$#*$#-<!

!

Q0)3$*+H<+=:+DK=-+#70'0/(-*-+(#'0?0'0*-+0/+&$*-*/#*+5@+&('75)*/-+.%#*103.+@$().*/'-:+

K70'0/(-*+(#'0?0'%+ V.b:.T&!Y+5@+DK=-+(15/*+5$+ 0/+#5/'(#'+C0'7+.%#*103.+&5C,*$+5@+&('75)*/+('+,(%+U+5$+EP+

V*/,5#70'0/(-*+C(-+'*-'*,+5/1%+('+,(%+UY>+D:+!$%+C*0)7'+*?513'05/+5@+DK=+,3$0/)+#70'0/(-*+'*-'+V):T&!Y:+;0/0.3.+

.*,0(+0-+10230,+(/,+(,(&'*,+@5$+*(#7+DK=-+)$5C'7:+K31'3$*-+($*+#($$0*,+53'+('+IM]K+3/,*$+()0'('05/+5@+EMP+f^;+

,3$0/)+'*/+,(%-:+Z85#70'0/(-*+E<+#70'5405-0,(-*+(#'0?0'%>+Z85#70'0/(-*+I<+gBaB(#*'%1)13#5-(.0/0,(-*+(#'0?0'%+(/,+

Z/,5#70'0/(-*<+ */,5#70'0/(-*+ (#'0?0'%[+c+ &C,:<+!*( ,%$'&-.$%"'+.%#*103.+ &5C,*$:+ X+ &C,:<+!*( /.%0&1&22&3&4.#+

.%#*103.+&5C,*$[+/:,:<+/5'+,*'*#'*,:+hi5+#5/@0$.+'7*+(&&($*/'+#5/-'0'3'0?*+-%/'7*-0-+5@+*85#70'0/(-*+4%+^51%>+

-3&&1*.*/'($%+ (/(1%-0-+ C(-+ &*$@5$.*,+ 5/+ -510,+ .*,0(>+ (/,+ #5.&($(41*+ &$5@01*+ C(-+ ,*'*#'*,:+ ;%#5<+

;%#5-'5&_>+`*,(<+`*,(?0$_>+^51%<+^51%?*$-3._:+=aWX=+'*-'>+4*'C**/+DK=-+V(11+#5/,0'05/-+#5.40/*,+V=15/*>+

j+c:&C,:>+j+X+&C,:YY+@5$+*(#7+#70'0/(-*+VZ85#70'0/(-*+E>+Z85#70'0/(-*+I>+Z/,5#70'0/(-*Y+(/,+,(%+V!(%+U+5$+EPY+

(/(1%-*,+0/,*&*/,*/'1%+V(>+4>+#>+,Y>+&B?(13*+d+P:PM:++



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "LA!

A;! TDS'!3.2-7-,&%Q-3+!>%+32-+*'!b&:3.-,!D%76%)./'!I>bD'N!

E"B'! m#5#! '*5##,#-! >+5! 75+-.*$/+,! +>! (,$/?/*5+@/(1! 4+1($/1#! +5A(,/*! *+?7+.,-'! (A(/,'$!

?[*+$+O/A#,/*!:8&-)$-!/,!71($#'!a+,#!$.5,#-!+,!$+7!+>!$%#!+$%#5b!aW/A.5#!qb<!L,!5#A(5-!$+!A5+m$%!#>>#*$8!

+,1[!e#-(!'##?#-!$+!75+-.*#!GF"'!(@1#!$+!5#-.*#!$%#!A5+m$%!+>!W=/(+),$1$..$"$6+&/@[/hy�/*+?7(5#-!

$+! *+,$5+1! aW/A.5#! qEb<! T+! E"B'! /,>1.#,*#-! $%#! A5+m$%! +>!:=/ 3)-*$%+-)8*/ aW/A.5#! qBb<! E.$! /$! /'!

/,$#5#'$/,A!$+!,+$#!$%($!/?7+5$(,$!#>>#*$'!m#5#!>+.,-!/,!$%#!'7#*/>/*!75+-.*$/+,!+>!>.,A(1!?[*+$+O/,'<!

:=/3)-*$%+-)8*!?[*+$+O/,'!m#5#!(>>#*$#-!@[!Z+1[!"FG'!awy�!(,-!yo�!+>! /,%/@/$/+,!+>!IFT!(,-!

nqBIFT!5#'7#*$/4#1[bd!@.$!#'7#*/(11[!@[!e#-(!"FG'!m/$%!ih�!(,-!rn�!+>! /,%/@/$/+,!+>!IFT!(,-!

nqBIFT!5#'7#*$/4#1[!aW/A.5#!q"b<!6[*+!m#5#!(@1#!$+!75+-.*#!GF"'!m%/*%!*(,!$5/AA#5!(!5#-.*$/+,!

@[!%(1>!+>!:=/(+),$1$..$"$6+&!?[*+$+O/,!'7#*/>/*!75+-.*$/+,!m/$%!qq�!(,-!qy�!+>!5#-.*$/+,!+>!WEn!(,-!

WEh!5#'7#*$/4#1[<!e#-(!$5#($?#,$!(A(/,!/,-.*#-!$%#!1+m#'$!M.(,$/$/#'!+>!?[*+$+O/,'!75+-.*#-!@[!:=/

(+),$1$..$"$6+&!m/$%!,#(51[!*+?71#$#!/,%/@/$/+,!arq�!(,-!ri�!+>!5#-.*$/+,!+>!WEn!(,-!WEh!5#'7#*$/4#1[b<!

I.5/,A!$%#!$#'$8!?(*5+'*+7/*!+@'#54($/+,!+>!5#4#5'#!'/-#!+>!Z#$5/!-/'%!'['$#?!(11+m#-!$+!+@'#54#!$%($!

$%#!GF"'!+>!e#-(!/,!*+,>5+,$($/+,!(A(/,'$!:8&-)$8*/7($%+A#,'!*(.'#-/(,!/?7+5$(,$!/,%/@/$/+,!+>!$%#!

75+-.*$/+,!+>!7/A?#,$'!@[!@+$%!7($%+A#,'<!

!

!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "LE!

Q0)3$*+M<+Z@@*#'+5@+XWK-+@$5.+DK=-+()(0/-'+)$5C'7+V=>+KY+(/,+.%#5'580/-+&$5,3#'05/+VD>+!Y+5@+&('75)*/-:+=>D<+

!3(1+#31'3$*+5@+DK=B!*(,%$'&-.$%"'+#5/@$5/'*,+C0'753'+#5/'(#'+5/+Kk=+.*,03.+,3$0/)+l+,(%-+V=Y+(/,+('+l+

,(%-+VDY+('+IM]K:+K>!+<+!3(1+#31'3$*+5@+DK=B!*(/.%0&1&22&3&4.#+#5/@$5/'*,+C0'753'+#5/'(#'+5/+^!=+.*,03.+,3$0/)+

l+,(%-+VKY+(/,+('+l+,(%-+V!Y+('+IM]K:+!0@@*$*/'+#515$-+0/,0#('*+'$*('.*/'+(/,+,0@@*$*/'+&(''*$/+0/,0#('*+.%#5'580/-+

'%&*:+;%#5<+;%#5-'5&_>+`*,(<+`*,(?0$_>+^51%<+^51%?*$-3._:+=aWX=+'*-'+0/,*&*/,*/'+@5$+*(#7+#5.&*'0'05/+

.5,(10'%+5/+($*(+3/,*$+'7*+)$5C'7+#3$?*-+V=bcK-Y+V=+(/,+KY+5$+O&*#0@0#+.%#5'580/-+&$5,3#'05/+('+,(%-+l+VD>+

!Y+>+&B?(13*+d+P:PM:++

^-',)''-%.+

D%#!@5+(-!5#>1#*$/+,!75#'#,$#-!/,!$%/'!'$.-[!#O71+5#-!$%#!/,$#5(*$/+,!+>!?[*+$+O/A#,/*!7($%+A#,'!(,-!

@/+*+,$5+1!(A#,$'8! $%#!('7#*$'!+>! '7#*/(1/\($/+,!+>! *#5$(/,!?#*%(,/'?'!(-+7$#-!@[!E"B'!(,-! $%#!

7+''/@1#!*%5+,+1+A[!+>!#4#,$'!-.5/,A!$%#!#(51[!'$(A#'!+>!$%#!/,$#5(*$/+,!@#$m##,!$%#'#!$m+!$[7#'!+>!

?/*5++5A(,/'?'<!D%/'!5#'#(5*%!*+.1-!1#(-!$+!$%#!/-#,$/>/*($/+,!+>!,#m!(,$/>.,A(1!(*$/4/$/#'!@[!$%#!E"B'!

'$.-/#-!/,!+5-#5!$+!'$/?.1($#!$%#?8!+5!$+!-#$#*$!$%#?!/,!7+$#,$/(1!,#m!*(,-/-($#'!+>!@/+*+,$5+1<+

6(,[!'$.-/#'!+,!@/+*+,$5+1!@[!?/*5++5A(,/'?'!75+4/-#!(!A++-!+4#54/#m!+>!$%#!-/>>#5#,$!?#*%(,/'?'!

$%($!*(,!@#!/?71#?#,$#-!@[!E"B'!$+!75#4#,$!+5!'$+7!$%#!75+A5#''/+,!+>!7($%+A#,'<!L$!(77#(5'!$%($!

@/+*+,$5+1!/'!$%#!5#'.1$!+>!?(,[!-/>>#5#,$!$[7#'!+>!/,$#5(*$/+,'!@#$m##,!?/*5++5A(,/'?'!/,!(!*+?71#O!

'[,#5A[!a;+?#[(!+,/-.=8!hoond!W+A1/(,+!+,/-.=8!hoohb!<!L,!A#,#5(18!'$.-/#'!>+*.'!+,!$%#!*%(5(*$#5/\($/+,!

+>!?#*%(,/'?'!+**.55/,A!/,!-/>>#5#,$!#O7#5/?#,$(1!'/$.($/+,'!(,-!($!-/>>#5#,$!'$(A#!+>!7($%+A#,!1/>#!

*[*1#!aB.-#,(#5$!+,/-.=8!hoohd!X++8!hooqd!B?@5/*+!(,-!D5.7+8!honyd!D(,A!+,/-.=8!honib<!L,!(11!*('#'8!

7($%+A#,'!(5#!/,%/@/$#-!@[!$%#!75#'#,*#!(,-!(*$/4/$/#'!+>!+$%#5!?/*5++5A(,/'?'!$%#[!#,*+.,$#5<!E.$!

$+!+.5!c,+m1#-A#8!,+,#!+>!$%#'#!'$.-/#'!>+11+m!$%#!-/>>#5#,$!?#*%(,/'?'!*+,*+?/$(,$1[!+5!,+$8!/,!$%#!

/,$#5(*$/+,!@#$m##,!-/>>#5#,$!$[7#'!+>!E"B'!(,-!?[*+$+O/A#,/*!7($%+A#,'<!!Q(4#!7#5>+5?#-!(,(1['/'!

.,-#5!$%#!'(?#!#O7#5/?#,$(1!*+,-/$/+,'!$%5+.A%+.$!$%#!#,$/5#!-.5($/+,!+>!1/>#!*[*1#!/,$#5(*$/+,!a>5+?!

'7+5#!A#5?/,($/+,!$+!7($%+A#,!'.54/4(1b8!(11+m'!$+!@#$$#5!1+*($#!$%#!c#[!?+?#,$'!+>!$%#!(,$(A+,/'$!

5#1($/+,'%/7<! D%/'! m+5c! *(,! @#! *+,'/-#5#-! ('! (! *+?71#?#,$(5[! (775+(*%! $+! '$.-/#'! +,! 75#*/'#!

$(5A#$#-!?#*%(,/'?'!/,4+14/,A!$%#!*%(5(*$#5/\($/+,!+>!'7#*/>/*!A#,#'!+5!?+1#*.1#'8!@[!75+4/-/,A!(,!

/,$#A5($/4#!4/#m!+>!$%#!/,$#5(*$/+,!aS.$\!+,/-.=8!hoopd!9#/$%,#5!+,/-.=8!hooqb<!!

"

D%/'!>/5'$!7(5$!+>!'$.-[!m('!>+*.'#-!+,!/-#,$/>[/,A!@/+*+,$5+1!?#*%(,/'?'!/,!$%#!#(51[!7%('#'!+>!$%#!

/,$#5(*$/+,!aW/A.5#!wb<!"+,*#5,/,A!$%#!@/+*+,$5+1!A1+@(1! /,$#5(*$/+,!m/$%!7($%+A#,'!'$.-/#-!(,-!$%#!

$++1'!-#4#1+7#-8! $%#! >/5'$! *+,$(*$!@#$m##,!E"B'!(,-!7($%+A#,'!*(,!+**.5!('!#(51[!('! $%#!'7+5#!

A#5?/,($/+,!7%('#<! L,! $%($!m([8!'7+5#!A#5?/,($/+,! /,%/@/$+5'!(5#! >5#M.#,$1[! /,4#'$/A($#-!('!7+$#,$!

E"B'!a6/[(A(m(!+,/-.=8!hoonb<!F.5!5#'.1$'!'%+m!$%($!$%#!'.'*#7$/@/1/$[!+>!7($%+A#,'!$+!$%#!$[7#'!+>!

(,$/RA#5?/,($/4#! *+?7+.,-'! *(,! @#! 4(5/(@1#<! :=/ 3)-*$%+-)8*! m('! ?+5#! '#,'/$/4#! $+! '#*5#$/+,'!

75+-.*#-!@[!E"B!'7+5#'8!'.AA#'$/,A!(!4#5[!#(51[!(*$/+,!+>!E"B'<!:=/(+),$1$..$"$6+&!/'!?+5#!'#,'/$/4#!

$+! '#*+,-(5[! ?#$(@+1/$#'! 75+-.*#-! /,! "W='8! m%/*%! /?71/#'! (! 75/+5! '[,$%#'/'! +>! (,$/RA#5?/,($/4#!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "LF!

*+?7+.,-'! @[! $%#! E"B'! @#>+5#! *+?/,A! /,$+! *+,$(*$! m/$%! $%#! 7($%+A#,/*! '7+5#'! $+! /,%/@/$! $%#/5!

A#5?/,($/+,<! B-%#'/+,! 7%#,+?#,(! +>! E"B'! '7+5#'! (5+.,-! 7($%+A#,/*! '7+5#'! *+.1-! (1'+! @#!

#,4/'(A#-!('!/$!/'!$%#!*('#!+>!1(*$/*!(*/-!@(*$#5/(!m%/*%!(-%#5#!$+![#('$!aS#�,R9+?#5+!+,/-.=8!honwb<!!

B>$#5! $%/'! /,/$/(1! *+,$(*$8! $%#!?[*+7%(A[! $#'$! /-#,$/>/#-!E"B'!m%/*%!m#5#!(@1#! $+!A5+m!+,1[! /,! $%#!

75#'#,*#! +>! (1/4#! (,-! (*$/4#! ?[*#1/.?! +>! 7($%+A#,'! ('! '+.5*#! +>! ,.$5/#,$'<! L,! 1/$#5($.5#8! $%#!

?[*+7%(A[! *(7(*/$/#'! m#5#! /,4#'$/A($#-! ?(/,1[! /,! $%#! *('#! +>! /,$#5(*$/+,! @#$m##,! @(*$#5/(! (,-!

>.,A.'!7($%+A#,8!,+$(@1[! /,!E(1%(.'#,!+,/-.=!(,-!9.-,/*c!+,/-.=!'$.-/#'! aE(11%(.'#,!+,/-.=8!honqd!

9.-,/*c!+,/ -.=8! honqb8! +,!m%/*%!+.5! 5#'#(5*%!m('!@('#-! $+! @./1-! $%#!#O7#5/?#,$(1! -#4/*#<!t%#,!

(-(7$/,A! $%/'! $[7#! +>! -#4/*#! $+! '$.-[! $%#!?[*+7%(A+.'! *(7(*/$[! +>! >.,A.'! (,-! ++?[*#$#8!?(,[!

(-P.'$?#,$'!%(-!$+!@#!?(-#<!3,#O7#*$#-1[8!?(,[!?/*5++5A(,/'?'!%(4#!$%#!*(7(*/$[! $+!*+,'.?#!

A#11/,A! (A#,$'! *+?7+'#-! +>! *+?71#O! 7+1[?#5'! +5! 4#5[! -/'$(,$! >5+?! $%#/5! *+??+,! *+,'.?#-!

*+?7+.,-'!a1/c#!Z%[$(A#1!+5!�(77(b<!D%/'!/'!m%[!$%#!5#?+4(1!+>!(11!#O$#5,(1!,.$5/#,$'!m('!(!75/+5/$[!

/,!$%#!-#'/A,!+>!$%#!#O7#5/?#,$<!D%#!(,(1['/'!+>!$%#!?[*+$+O/,'!75#'#,$!($!$%#!#,-!+>!$%#!$#'$!(5#!+>!

*+.5'#!$+!@#!,.(,*#-!A/4#,!$%#!*5/$/*(1!,.$5/$/+,(1!*+,-/$/+,'!+>!$%#!7($%+A#,8!1#(-/,A!$+!(!5#'$5/*$#-!

-#4#1+7?#,$!a1+m#5!*+,$5+1!$%(,!.'.(1!/,!$%#!*+,>5+,$($/+,!$#'$b<!E"B'!(1'+!%(4#!*5/$/*(1!,.$5/$/+,(1!

*+,-/$/+,'!@#*(.'#!$%#[!%(4#!,+!5#'+.5*#'!(7(5$!>5+?!$%#!7($%+A#,'<!L,!*+,$5('$!$+!$%#!>#m!'$.-/#'!

$%($!%(4#!@##,!*+,-.*$#-!+,!@(*$#5/(1!?[*+7%(A[8!>.,A(1!?[*+7%(A[8!/'!4#5[!+>$#,!(''+*/($#-!m/$%!

?[*+7(5('/$/'?<!6[*+7(5('/$/'?!/'! $%#!'.@P#*$!+>!?(,[!5#'#(5*%!'$.-/#'!aQ(5?(,8!hoowb<!6+'$!+>!

$%#?!%(4#!>+*.'#-!+,!!)$15"6+)*-/&7+1$+&!aK.\?�,RK.\?�,!+,/-.=8!honyd!@#,!B?/5(!+,/-.=8!honid!

6+c%$(5/!+,/-.=8!honib<!6[*+7(5('/$/'?!*(,!@#!-#>/,#-!('!$%#!(@/1/$[!+>!(!?[*+7(5('/$#!$+!-/5#*$1[!($$(*c!

(,+$%#5!?/*5++5A(,/'?d!m%/*%!/,*1.-#'!(11!('7#*$'!+>!'7#*/(1/\($/+,!(,-!$5+7%/*!?+-#!(,-!m('!?(/,1[!

$#'$#-! .,-#5! +7$/?(1! ,.$5/$/+,(1! *+,-/$/+,'! aE%($8! honyd! H(,A! +,/ -.=8! hohob<! L,! 75#4/+.'! '$.-/#'8!

?[*+7(5('/$/'?! m('! @5+(-1[! -/4/-#-! /,$+! $m+! *($#A+5/#'8! @/+$5+7%/*! (,-! ,#*5+$5+7%/*! 7(5('/$/'?!

aE++'(1/'8!nrwub<!E/+$5+7%/*!?[*+7(5('/$#'!*(,!@#!>.5$%#5!*1(''/>/#-!/,$+!-#'$5.*$/4#!?[*+7(5('/$#'!

(,-!@(1(,*#-!?[*+7(5('/$#'<!E(1(,*#-!?[*+7(5('/$#'!/,>1/*$!1/$$1#!+5!,+!(77(5#,$!-(?(A#!$+!$%#!%+'$8!

m%#5#('! -#'$5.*$/4#!?[*+7(5('/$#'! *(,! *(.'#! -(?(A#! +5! c/11! $%#! %+'$! aX#>>5/#'8! nrrqb<! D%#! $#5?!

?/*5+@/(1!75#-($/+,!/'!?+'$1[!.'#-!$+!5#>#5!$+!,+,R'7#*/>/*!/,$#5(*$/+,'!aZ(1!(,-!K(5-#,#58!hoowb<!L$!

m+.1-!@#!/,$#5#'$/,A!$+!*+,$/,.#!/,4#'$/A($/+,'!/,!+5-#5!$+!@#$$#5!.,-#5'$(,-!m%#$%#5!$%#!*+,*#7$'!+>!

?/*5+@/(1!75#-($/+,8!?[*+7%(A[!(,-!?[*+7(5('/$/'?!*(,!@#!*+,'/-#5#-!('!$%#!'(?#!$[7#!+>!E"B!

'$5($#A[!+5!('!-/>>#5#,$!'$5($#A[<!!

I.5/,A! $%#! A5+m$%! 7%('#! +>! /,$#5(*$/+,8! 4(5/+.'! m#(7+,'! m#5#! -#71+[#-! @[! E"B'! $+! '$+7! $%#!

75+A5#''/+,!+>!7($%+A#,'8!/,*1.-/,A!$%#!'[,$%#'/'!+>!>.,A(1!m(11!-#A5(-($/+,!#,\[?#'<!D%#!*(7(*/$[!

+>!-/4#5'#!E"B'!$+!75+-.*#!*%/$/,('#'!/,!7(5$/*.1(5!/'!m/-#1[!c,+m,!a;m/+,$#c!E5\#\/,'c(!+,/-.=8!honub<!

L,!+.5!$#'$8!$%#!75#'#,*#!+>!/,(*$/4($#-!7($%+A#,'!/,!$%#!>+5?!+>!?[*#1/.?!7+m-#5!(4+/-'!$%#!.'#!+>!

*%/$/,!'[,$%#$/*!?#-/(!(,-!'$5+,A1[!'$/?.1($#-!#,\[?#!(*$/4/$/#'8!@#*(.'#!$%#[!*(,!@#!*+,'/-#5#-!('!

(,! #1#?#,$! +>! 7($%+A#,! 7#5*#7$/+,! @[! $%#! E"B'<! L,-##-8! *%/$/,('#'! (5#! /,-.*/@1#! (,-! ?(/,1[!

#O75#''#-!.,-#5!*#5$(/,!*+,-/$/+,'<!t%/1#!*%/$/,!/'!(,!/,-.*#58!'+?#!+$%#5!#('/1[!(''/?/1($#-!*(5@+,!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "LG!

'+.5*#!*(,!@#!(!5#75#''+5!a;(%(/!(,-!6(,+*%(8!nrrpb8!(,-!$%#!*+?7+'/$/+,!+>!7($%+A#,/*!?[*#1/(!

*(,!/,>1.#,*#!$%#!75+-.*$/+,!+>!E"B!#,\[?#'<!L$!?/A%$!@#!/,$#5#'$/,A!$+!/,$5+-.*#!$%/'!c/,-!+>!'$/?.1(,$!

m%#,! >+5?.1($/,A! E"B'8! #'7#*/(11[! *+,'/-#5/,A! $%($! *%/$/,! 75#'#,$! /,! ?[*#1/.?! 7+m-#5! *(,! (1'+!

'$/?.1($#!71(,$!-#>#,*#'!a�($/[(5!+,/-.=8!honqb<!D%#!'/?.1$(,#+.'!'$.-[!+>!-/>>#5#,$!$[7#'!+>!*%/$/,('#'!

?(-#! /$! 7+''/@1#! $+! /-#,$/>[! $%#!75+-.*$/+,!+>! #,\[?#!*+?@/,($/+,'<!=,-+*%/$/,('#'! *1#(4#! *%/$/,!

*%(/,'!/,!5(,-+?!1+*($/+,'8!A#,#5($/,A!1+m!?+1#*.1(5!m#/A%$!+1/A+?#5'!(,-!#O+*%/$/,('#'<!D%#!$m+!

#O+*%/$/,('#'!'$.-/#-!m#5#!*%/$+@/+'/-('#'8!m%/*%!*($(1['#!75+A5#''/4#!5#1#('#!+>!-/(*#$[1*%/$+@/+'#!

>5+?! $#5?/,(1!,+,5#-.*/,A!#,-!(,-!TR(*#$[1A1.*+'(?/,/-('#'8!m%/*%!*1#(4#'!+1/A+?#5/*!75+-.*$'!

+@$(/,#-! @[! #,-+*%/$/,('#'! /,$+! ?+,+?#5'! +>! TR(*#$[1! A1.*+'(?/,#! 5#'7#*$/4#1[! a;m/+,$#c!

E5\#\/,'c(!+,/-.=8!honub<!D%#'#!-/>>#5#,$!(,-!*+?71#?#,$(5[!?+-#'!+>!(*$/+,!(11+m!?(O/?.?!(,$/R

>.,A(1! #>>/*/#,*[8! (,-! '[,#5A/'$/*! (,$/>.,A(1! (*$/4/$[! %('! @##,! +@'#54#-! >+5! #,-+*%/$/,('#'! /,!

(''+*/($/+,!m/$%!#O+*%/$/,('#!a;+?#[(!+,/-.=8!hoond!G/$#5@+!+,/-.=8!hoohb<!E.$!4#5[!>#m!'$.-/#'!-/'*.''!

$%#! -/>>#5#,$/(1! #>>/*/#,*[! +>! #O+*%/$/,('#! /,$5(R>(?/1[<! L$! '##?#-! $%($! '+?#! E"B'! 75+-.*#-! (,!

#O+*%/$/,('#! 75#>#5#,$/(11[! $+! $%#! +$%#5! +,#8! 1/c#! 6[*+d! m%/1#! +$%#5'! '$5+,A1[! 5#4#5'#-! $%#! 5($/+'!

@#$m##,!$%#!$m+!#O+*%/$/,('#'!'$.-/#-!+4#5!$/?#8!1/c#!e#-(!m%/*%!m('!(@1#!$+!'m/$*%!@#$m##,!$m+!

*%/$/,('#!(*$/4/$/#'<!W5+?!(,!#*+1+A/*(1!7+/,$!+>!4/#m8!E"B'!*(,!%(4#!-/>>#5#,$!'$5($#A/#'!>+5!$%#!'(?#!

>.,*$/+,V!'+?#!E"B'!A5+m!'1+m1[!@.$!75+-.*#!1(5A#!(?+.,$'!+>!#,\[?#!M./*c1[!a1/c#!6[*+b8!m%/1#!

+$%#5'! A5+m! 5(7/-1[! @.$! 75+-.*#! '7#*/>/*(11[! 1#''! *%/$/,('#! a1/c#! Z+1[b8! ('! (! *+?7#,'($+5[!

7%#,+?#,+,<! ;+?#! '$.-/#'! '.AA#'$! $%($! *%/$/,+1[$/*! #,\[?#'! *+.1-! @#! -/5#*$1[! .'#-! ('! (!

*+?71#?#,$!$+!7#'$/*/-#'!$+!/,*5#('#!$%#/5!#>>/*/#,*[!(A(/,'$!>.,A(1!7($%+A#,'8!/,!+5-#5!$+!5#-.*#!$%#!

*+,*#,$5($/+,'!5#M./5#-!aI(%/[(!+,/-.=8!hoowb<!

L,! (--/$/+,! $+! #,\[?#'8! E"B'! *(,! (1'+! 75+-.*#! 4+1($/1#! (,$/R>.,A(1! (,-s+5! (,$/R?[*+$+O/A#,/*!

*+?7+.,-'<!L$!%('!@##,!'%+m,!$%($!4+1($/1#!+5A(,/*!*+?7+.,-'!aGF"'b!>5+?!?/*5++5A(,/'?'!*(,!

/,>1.#,*#!$%#!A5+m$%!+>!71(,$!7($%+A#,/*!>.,A/!aB1'$5+?8!hoond!K/+5A/+!+,/-.=8!honqb<!6+'$!75#1/?/,(5[!

'$.-/#'!+,!$%#!#>>#*$!+>!GF"'!+,!7($%+A#,'!(5#!*+,-.*$#-!/,!$%#!'(?#!?(,,#5!('!+.5!'$.-[!aS(%1(1/!

(,-! Q/P5/8! honod! :.(1%($+! +,/ -.=8! honpb<! Q+m#4#58! >+5! @+$%! 7($%+A#,'8! 1+m#5! 1#4#1'! +>! ?[*+$+O/,!

75+-.*$/+,!$%(,! /,!-/5#*$!*+,>5+,$($/+,'!m#5#!-#$#*$#-8!#4#,! /,!*+,$5+1'<!W+5!:=/(+),$1$..$"$6+&8!4#5[!

-/>>#5#,$!WEnsWEh!5($/+'!*+?7(5#-!$+!-/5#*$!*+,>5+,$($/+,'!aZ#11(,!+,/-.=8!hohob!*(,!@#!#O71(/,#-!@[!

$%#! '#(1/,A! +>! $%#! @+O#'8! *5#($/,A! (!?/*5+*1/?($#! $%($! *(,! -/'5.7$!?[*+$+O/,! 75+-.*$/+,! 5($/+'! +>!

>.?+,/'/,!(,(1+A.#'!a;*%+#?(,!+,/-.=8!honyb<!T#4#5$%#1#''8!'+?#!+>!$%#!E"B'!(5#!(@1#!$+!75+-.*#!

GF"'!$%($! /,%/@/$!A5+m$%!(,-!?[*+$+O/,'!75+-.*$/+,'!a'.*%!('!e#-(b8!m%/1#!+$%#5'!m/11!'7#*/>/*(11[!

/,%/@/$!?[*+$+O/,!75+-.*$/+,<!t/$%+.$! 7+''/@1#! *+,$(*$8! /$!m+.1-! $%#5#>+5#!(77#(5! $%($! *+?7+.,-'!

'[,$%#'/\#-!@[!E"B'!*(,!%(4#!(!-/5#*$!/,%/@/$+5[!(*$/+,!+,!@+$%!7($%+A#,}'!?[*+$+O/,!@/+'[,$%#'/'!

7($%m([<!L,!4/#m!+>!$%#!5#'.1$'8!$%#!'[,$%#'/'!+>!4+1($/1#!*+?7+.,-'!*+.1-!@#!(!?(P+5!(-4(,$(A#!/,!

$%#!'$5($#A[!+>!'#1#*$#-!E"B'<!Q+m#4#58! $%#! /-#,$/>/*($/+,!(,-!(,(1['/'!+>! $%#!4+1($/1#! /,$#5(*$/+,'!

@#$m##,!E"B'8!('!m#11!('!$%#!@/+$/*!(,-!(@/+$/*!>(*$+5'!$%($!/,>1.#,*#!$%#'#!5#1($/+,'%/7'8!5#?(/,'!$+!

@#!#1.*/-($#-!aI/1(,$%(!W#5,(,-+!+,/-.=d!"(?7+'!+,/-.=8!honob<!!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "LH!

!

Q0)3$*+S<+DK=-+405#5/'$51+.*#7(/0-.-+(#'0?0'%+()(0/-'+&('75)*/0#+!"#$%&$+5?*$+'0.*:)

!3$0/)+#5/@$5/'('05/+4*'C**/+DK=+(/,+.%#5'580)*/0#+&('75)*/>+(+4$5(,+$(/)*+5@+C*(&5/-+#(/+4*+3-*,+4%+

DK=->+ @$5.+ '7*+ )*$.0/('05/+ 5@+ &('75)*/>+ ,3$0/)+ )$5C'7+ &7(-*>+ '5+ #5/-*$?('05/+ 3/,*$+ &*$0'7*#0(+ -'$3#'3$*:+

!*&*/,0/)+ 5/+ '7*+DK=-+ #5/-0,*$*,+ (/,+ ('+ *($1%+ -'()*+ 5@+ 0/'*$(#'05/>+ (/'0B)*$.0/('05/+ #5.&53/,-+ #(/+ 4*+

-%/'7*-0m*,+'5+0/7040'+'7*+)*$.0/('05/+5@+&('75)*/0#+-&5$*-:+i7*+@0$-'+#5/'(#'-+4*'C**/+.0#$55$)(/0-.-+#(3-*-+

'7*+ @5$.('05/+ 5@+ &($'0#31($+ -'$3#'3$*-+ 5$+ ,*@5$.('05/-+ 5@+ &('75)*/0#+ 7%&7(*:+ DK=-+ #(/+ #501+ ($53/,+ '7*+
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(1$#5,($/4#!?#$%+-'!$+!*%#?/*(1!7#'$/*/-#'!'.*%!('!@/+*+,$5+1!aS#A5(,-!+,/-.=8!honyb<!L,!7(5$/*.1(58!$%#!

.'#! +>! (,$(A+,/'$/*! ?/*5++5A(,/'?'! $%($! 75#4#,$! +5! 5#-.*#! $%#! '75#(-! +>! 71(,$! 7($%+A#,'! m('!

/,4#'$/A($#-!(,-!,.?#5+.'!@/+*+,$5+1!(A#,$'!%(4#!@##,!/-#,$/>/#-!aT+.5+\/(,!+,/-.=8!hoowb<!Q+m#4#58!

>#m!+>!$%#?!(5#!?(5c#$#-!(,-!?(,[!>(*$+5'!'$/11!,##-!$+!@#!'$.-/#-!$+!#,'.5#!#>>#*$/4#!/?71#?#,$($/+,!

aT/*+$!+,/-.=8!honhb<!T+$(@1[8!.,-#5'$(,-/,A!$%#!?#*%(,/'?'!$%($!A+4#5,!$%#!/,$#5(*$/+,!+>!E"B'!(,-!

7($%+A#,'! +4#5! $/?#! /'! +>! 7(5$/*.1(5! /,$#5#'$! ae.! +,/ -.=8! hono(b<! ;#4#5(1! 7+''/@1#! @/+*+,$5+1!

?#*%(,/'?'!%(4#!@##,!'.AA#'$#-!$+!+7#5($#!+,!?[*+$+O/A#,/*!>.,A/V!%[7#5R7(5('/$/'?!(,-!75#-($/+,!

?#*%(,/'?'8! (,$/@/+'/'! a75+-.*$/+,! +>! (,! /,%/@/$+5[! ?#$(@+1/$#'8! 1[$/*! #,\[?#'! +5! (,$/@/+$/*'b8!

,.$5/$/+,(1!*+?7#$/$/+,!a/,$5/,'/*!(@/1/$[! $+!.$/1/\#!$%#!,.$5/#,$'!5#1#('#-!@[!$%#!%+'$!71(,$b8!+5!'7($/(1!

*+?7#$/$/+,8!@.$!(1'+!-#$+O/>/*($/+,!+>!?[*+$+O/,'!75+-.*#-!@[!7($%+A#,!a-#A5(-($/+,8!$5(,'>+5?($/+,!

+5!-/5#*$!>/O($/+,!+>!$+O/,'b!aG.P(,+4/*!(,-!K+%8!honnd!;(?'.-/,!+,/-.=8!honwd!Q(''(,!+,/-.=8!honyb<!

D%#! ?+'$! #>>/*/#,$! @/+*+,$5+1! (A#,$'! '/?.1$(,#+.'1[! #?71+[! (! *+?@/,($/+,! +>! -/>>#5#,$! $[7#'! +>!

/,$#5(*$/+,'!>+5!*+,$5+11/,A!7($%+A#,'!aZ(1!(,-!K(5-#,#58!hoowb<!=(*%!+>!$%#'#!?+-#'!+>!(*$/+,!*(,!

@#!*%(5(*$#5/\#-!($!-/>>#5#,$!1#4#1'!a#<A<!(,$/@/+'/'!*(,!@#!-#?+,'$5($#-!@[!$%#!75#'#,*#!+>!/,%/@/$/+,!

%(1+'! +>! $%#! A5+m$%! +>! $%#! 7($%+A#,! /,! -.(1! *.1$.5#! (''([! @.$! (1'+! @[! 75#*/'#! (,(1['/'! +>! $%#!

?#$(@+1/$#a'b!5#'7+,'/@1#!>+5!$%/'!/,%/@/$/+,b<!D%#[!(1'+!*(,!@#!5#1($#-!$+!#(*%!+$%#5!a#<A<!$%#!'#*5#$/+,!

+>!-#A5(-($/+,!#,\[?#!*(,!@#!+,#!+>!$%#!*+?7+,#,$'!+>!$%#!+4#5(11!7(5('/$/'?!'$5($#A[8!+5!'#4#5(1!

/,-#7#,-#,$!?+-#'!+>!(*$/+,!*(,!%(4#!'[,#5A/*!#>>#*$8!'.*%!('!,.$5/$/+,(1!*+?7#$/$/+,!(,-!(,$/@/+'/'b<!

D%#! *+?71#O/$[! +>! $%#'#! ?#*%(,/'?! (,-! $%#/5! '[,#5A[! ?(c#'! $%#/5! (,(1['/'! -/>>/*.1$<! Q#,*#!

#O7#5/?#,$(1!-#4/*#'!,##-!$+!@#!-#4#1+7#-!$+!$(5A#$!(!7(5$/*.1(5!?+-#!+>!(*$/+,8!($!-/>>#5#,$!'$(A#'!

+>!7($%+A#,!#4+1.$/+,<!

D%/'!'$.-[!75+4/-#'!(,!/,$#A5($/4#!7/*$.5#!+>!$%#!7+$#,$/(1!*%5+,+1+A/*(1!@/+*+,$5+1!?+-#'!+>!(*$/+,!+>!

$%5##! *+??#5*/(1! E"B'! '#1#*$#-! >+5! $%#/5! *+,$5('$/,A! .'#'8! -#?+,'$5($#-! #>>/*/#,*[8! (,-!

?/*5++5A(,/'?! $[7#'! -/4#5'/$[! a!=/ -&7+)+..8*@/ ?=/ 3)$&+"($)$6$&@/ 9=/ ".$3-%6)8*b<! B'! $%#! 75+-.*$/+,!

'#('+,!>+5!?(,[!*#5#(1'!/'!1+,A!(,-!#,4/5+,?#,$(1!*+,-/$/+,'!(5#!'.@P#*$!$+!*+,'$(,$!>1.*$.($/+,'8!

>.5$%#5!5#'#(5*%!/'!,##-#-!$+!1/,c!$%#!1/>#!*[*1#!+>!?[*+$+O/A#,/*!7($%+A#,'!(,-!E"B'!/,!+5-#5!$+!>/,-!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "?G!

$%#!+7$/?(1!(771/*($/+,!$/?/,A!(,-!-+'(A#!5($/+'!($!c#[!'$(A#'!+>!$%#!#4+1.$/+,!+>!7($%+A#,!'75#(-!

a6#-/,(!+,/-.=8!honyb<!I/>>#5#,$!#>>#*$'!+>!E"B'!-.5/,A!#(51[!'$(A#'!m#5#!/,4#'$/A($#-!/,!$%#!>/5'$!7(5$!

+>!'$.-[!a'##!E/+*+,$5+1!BA#,$'V!t#(7+,'!(A(/,'$!6[*+$+O/A#,/*!W.'(5/.?!a=(51[!'$(A#8!Z(5$!nbb<!D+!

/-#,$/>[!7+$#,$/(1!.,c,+m,!?#*%(,/'?'!+>!$%#'#!E"B'8!-/>>#5#,$!1($#5!'$(A#'!+>!7($%+A#,'!#4+1.$/+,!

m#5#!*+,'/-#5#-!/,!$%/'!'#*+,-!7(5$!+>!'$.-[<!G(5/+.'!#>>#*$'!1/c#!anb!E/+R$5(,'>+5?($/+,!+>!?[*+$+O/,!

@[!E"B'8!ahb!T.$5/$/+,(1!*+?7#$/$/+,8!apb!;7($/(1!*+?7#$/$/+,!(,-!aub!L?7(*$!+>!E"B'!+,!7#5/$%#*/(!

75+-.*$/+,!@[!:=/3)-*$%+-)8*!m#5#!(,(1['#-<!E"Bs7($%+A#,!'#1#*$/+,!*5/$#5/(!(,-!-#'*5/7$/+,'!(5#!

75#'#,$#-!/,!=O7#5/?#,$(1!;#*$/+,!('!m#11!('!$%#!-#$(/1#-!-#4/*#'!-#4#1+7#-!(,-!.'#-!$+!#O71+5#!

(-4(,*#-!'$(A#!+>!E"B'!/,$#5(*$/+,'!m/$%!?[*+$+O/A#,/*!>.,A/!(,-!/-#,$/>[!c#[!m#(7+,'!.'#-!@[!$%#!

E"B'<!!

!
Y*')+2'!"

";! TDS'!Q-%52&3.'Z%&732-%.!%Z!632U%:*.!78,%2%9-.'!
I.5/,A!A5+m$%!7%('#8!E"B'!%(4#!'%+m,!$%#/5!(@/1/$[!$+!5#-.*#!7($%+A#,/*!?[*+$+O/,!*+,*#,$5($/+,'8!

#4#,! /,-#7#,-#,$1[! +>! A5+m$%! 5#-.*$/+,! ('! -#$(/1#-! /,! (! 75#4/+.'! '$.-[! aZ#11(,!+,/ -.=8! hohob<! B,!

#O7#5/?#,$(1!-#4/*#!m('!-#4#1+7#-!$+!/-#,$/>[!$%#!*(7(*/$[!+>!E"B'!$+!-#A5(-#8!$5(,'>+5?!+5!@/,-!

?[*+$+O/,'<!B>$#5!nh!-(['!+>!A5+m$%!aW/A.5#!nBb8!/$!(77#(5#-!$%($!e#-(!/'!$%#!+,1[!+,#!$+!(*$!-/5#*$1[!

+,!?[*+$+O/,!5#-.*$/+,!m/$%!,#(51[!qq�!+>!?[*+$+O/,!-#A5(-#-!+5!$5(,'>+5?#-!a5#'7#*$/4#1[!np�8!

ph�!#$!qq�!+>!5#-.*$/+,!+>!?[*+$+O/,'!(>$#5!q8!y!(,-!nh!-(['!+>!A5+m$%8!-($(!,+$!'%+m,b<!Z+1[!'%+m#-!

(! ny�! 5#-.*$/+,! @.$! $%/'! #>>#*$! m('! ,+$! '/A,/>/*(,$! a5#'7#*$/4#1[! o�8! h�! #$! ny�! +>! 5#-.*$/+,! +>!

?[*+$+O/,'!(>$#5!q8!y!(,-!nh!-(['!+>!A5+m$%8!-($(!,+$!'%+m,b<!D%#'#!$m+!E"B'!%(-!(!A++-!(@/1/$[!$+!

*+1+,/\#!(,-!*+4#5! $%#!#,5/*%#-!?#-/.?!7(5$! +>!Z#$5/! -/'%<!E1(*c!-5+71#$'!m#5#!+@'#54#-!+,! $%#!

e#-(4/5!*+1+,[!$%($!*+4#5#-!$%#!?[*+$+O/,!?#-/.?!7(5$!aW/A.5#!nEb<!B!-/>>.'/+,!+>!?[*+$+O/,'!>5+?!

$%#!#,5/*%#-!?#-/.?!7(5$!$+!$%#!.,#,5/*%#-!7(5$!m('!+@'#54#-!/,!(11!71($#'<!Q+m#4#58!$%#!75#'#,*#!

+>!e#-(!(1'+! 1/?/$#-! $%#!(?+.,$!+>!?[*+$+O/,'! /,! $%#! >5##R?[*+$+O/,'!7(5$!+>!?#-/(!a*+?7(5#-!$+!

*+,$5+1!m%#5#!-/>>.'/+,!m('!+@'#54#-b8!/,!(--/$/+,!$+!5#-.*#-!(?+.,$!+>!?[*+$+O/,'!/,!$%#!#,5/*%#-!

7(5$<!L,!e#-(!'(?71#'8!?(/,!IFT!@[R75+-.*$'!>5+?!?/*5+@/(1!$5(,'>+5?($/+,!c,+m,!/,!$%#!1/$#5($.5#!

m#5#! '#(5*%#-! aIF6Rn8! pR#7/RIFT8! pRc#$+RIFT8aG#,c($#'%! (,-! �#11#58! honrbb<! T+,#! +>! $%#'#!

?+1#*.1#'!*+.1-!@#!-#$#*$#-! /,!$%#!q8!y!+5!nhR-([!'(?71#'!-#'7/$#!$%#!'/A,/>/*(,$!5#-.*$/+,'!+4#5!

$/?#<!

!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "?H!

!

Q0)3$*+E<+DK=-+405'$(/-@5$.('05/+5@+.%#5'580/+V!WaY:+=:+f*.(0/0/)+.%#5'580/+5@+!*,%$'&-.$%"'+V!WaY+0/+

Kk=+.*,03.+VC751*+,0-7+*8'$(#'05/Y>+EM>PPP+/):)&!+5@+.*,0(+p+EPPq>+(@'*$+EI+,(%-+5@+)$5C'7+5@+DK=-+('+IM]K:+

K5/'$51+#5$$*-&5/,*,+'5+^*'$0+,0-7+C0'753'+0/5#31('05/+5@+.0#$5B5$)(/0-.-:+D:+!0-&5-0'0?*+(/,+?0-3(1+(-&*#'+5@+

`*,(+ (/,+ ^51%+ #515/0m('05/+ ,3$0/)+ 405'$(/-@5$.('05/+ '*-':+ ;%#5<+ ;%#5-'5&'>+ `*,(<+ `*,(?0$'>+ ^51%<+

^51%?*$-3.':+=aWX=+'*-'>+&B?(13*+d+P:PM:++

"+,'/-#5/,A! $%#! '/?/1(5! *+,-/$/+,! +>! @/+R$5(,'>+5?($/+,! +>!?[*+$+O/,! $#'$! (,-! $%/ ($,)"! -.(1! *.1$.5#!

(''(['!anb8!/$!m('!7+''/@1#!$+!%[7+$%#'/\#!$%#!/?7+5$(,*#!+>!?[*+$+O/,!@/+R$5(,'>+5?($/+,!75+7+5$/+,!

+4#5!A1+@(1!?[*+$+O/,!5#-.*$/+,<!L,!+5-#5!$+!$5[!$+!%(4#!#O71(,($/+,8!$%#!-($(!+>!@+$%!c/,#$/*'!+>!$%#!

$m+!E"B'!75#4/+.'1[!*+,'/-#5#-!aZ+1[!(,-!e#-(b!m#5#!*+?7(5#-<!L$!m+.1-!(77#(5!>+5!e#-(!?+-(1/$/#'!

$%($!$%#!7#5*#,$(A#!+>!@/+R$5(,'>+5?($/+,!+>!?[*+$+O/,!a5#'7#*$/4#1[!np�8!ph�!#$!qw�!+>!5#-.*$/+,!

+>!?[*+$+O/,'!(>$#5!q8!y!(,-!nh!-(['!+>!A5+m$%b!m('!(,!/?7+5$(,$!*+,$5/@.$/+,!$+!A1+@(1!5#-.*$/+,!+>!

?[*+$+O/,!a5#'7#*$/4#1[!ny�8!wu�!#$!in�!+>!A1+@(1!5#-.*$/+,!(>$#5!q8!y!(,-!nh!-(['!+>!A5+m$%b!(,-!

$%.'! ('! #(51[! ('! $%#! @#A/,,/,A! +>! /,$#5(*$/+,<! F,! $%#! *+,$5(5[8! 5#A(5-/,A! Z+1[! ?+-(1/$/#'8! 1(5A#!

-/>>#5#,*#'! @#$m##,! $%#! 5#'.1$'! +@$(/,#-! >5+?! $%#! A1+@(1!?[*+$+O/,! 5#-.*$/+,! -.5/,A! -.(1! *.1$.5#!

(''([!5#'7#*$/4#1[!yq�8!rh�!#$!in�!+>!A1+@(1!5#-.*$/+,!(>$#5!q8!y!(,-!nh!-(['!+>!A5+m$%b!(,-!$%#!

?[*+$+O/,!@/+R$5(,'>+5?($/+,!$#'$!*+.1-!@#!+@'#54#-<!!

h<! T.$5/$/+,(1!*+?7#$/$/+,!@#$m##,!E"B'!(,-!7($%+A#,'!!

D%#!*(7(*/$[!+>!?/*5++5A(,/'?'!$+!*+,'.?#!-/>>#5#,$!'+.5*#'!+>!,/$5+A#,!(,-!*(5@+,!m('!(''#''#-!

aW/A.5#!hb<!B!'#1#*$/+,!+>!?(P+5!*+?7+.,-'!>5+?!m%#($!(,-!?(/\#!%('!@##,!*+?7/1#-!>5+?!1/$#5($.5#!

(,(1['/'<!D%#'#!*+?7+.,-'!(5#!#O7#*$#-!$+!@#!$%+'#!>+5!m%/*%!7($%+A#,!(,-!E"B!*+?7#$#!/,!$%#!

71(,$<!;+?#!*+?7+.,-'!*(,!@#!>+.,-!('!*(5@+,!(,-!,/$5+A#,!'+.5*#'!@#*(.'#!$%#[!%(4#!@##,!.'#-!

#/$%#5!('!(!'+.5*#!+>!*(5@+,!+5!('!(!'+.5*#!+>!,/$5+A#,!a'.771#?#,$#-!m/$%!A1.*+'#b<!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "?M!

+

Q0)3$*+ I<+a3'$0'05/(1+ &$5@010/)+ 5@+ DK=-+ (/,+!"#$%&$+ + &('75)*/-+ @5$+ #*$*(1-+ #5.&53/,-+ V#($45/+ 5$+ /0'$5)*/+

-53$#*-Y:=>D<+!*(,%$'&-.$%"'+(/,+!*(/.%0&1&22&3&4.#+$*-&*#'0?*1%+?-+(11+DK=-+V;%#5>+`*,(+(/,+^51%Y++@5$+#($45/+

#5.&53/,-[+K>!<+!*(,%$'&-.$%"'+(/,+!*(/.%0&1&22&3&4.#+ $*-&*#'0?*1%+?-+(11+DK=-+ V;%#5>+`*,(+(/,+^51%Y+ @5$+

/0'$5)*/+#5.&53/,-:++

D5'7+&(/*1-+-75C+5&'0#(1+,*/-0'%+.*(-3$*.*/'-+5?*$+(+EJlB7+'0.*+#53$-*+('+IM]K+0/+&7*/5'%&*+.0#$5B+($$(%-+

V=$*(+3/,*$+ )$5C'7+ #3$?*Y:+;(e5$+ *1*.*/'-+ @53/,+ 0/+ #*$*(1-+ VC7*('+ (/,+.(0m*+ @5$+!*( ,%$'&-.$%"'+ (/,+!*(

/.%0&1&22&3&4.#+$*-&*#'0?*1%Y+($*+(?(01(41*+0/+10'*$('3$*+V=3,*/(*$'+*'+(1:>+IPPI[+r55>+IPPM[+=.4$0#5+(/,+i$3&5>+

IPEU[+ i(/)+ *'+ (1:>+ IPElY:+ s0*$($#70#(1+ #1(--0@0#('05/+ (/,+ #13-'*$0/)+ C*$*+ ,5/*+ C0'7+ (11+ .0#$55$)(/0-.-+

0/,*&*/,*/'1%:+;%#5<+;%#5-'5&'>+`*,(<+`*,(?0$'>+^51%<+^51%?*$-3.':+



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "@L!

!

t%#,!*+?7(5/,A!$%#!,.$5/#,$!75+>/1#'!+>!E"B'!(,-!$%#!7%[$+7($%+A#,!:=/3)-*$%+-)8*8!$%#!*(5@+,!

'+.5*#'!m#5#!-/4/-#-!/,$+!q!*1.'$#5'!m/$%!po�!+>!-/''/?/1(5/$[!aW/A.5#!hBb<!D%#!@1(*c!*1.'$#5!/,*1.-#-!

*+?7+.,-'!(4#5(A#1[!*+,'.?#-!(,-!?+'$1[!@[!+,1[!6[*+8!+5!e#-(!(,-!6[*+<!D%#!A5##,!(,-!@1.#!

*1.'$#5'!A5+.7#-!?(,[!*+?7+.,-'!>+5!m%/*%!:=/3)-*$%+-)8*!(,-!e#-(!'##?#-!$+!*+?7#$#!m/$%!%/A%!

*+,'.?7$/+,<!L,*5#('#-!A5+m$%!m('!+@'#54#-!>+5!:=/3)-*$%+-)8*!aA5##,!*1.'$#58!,+$(@1[!(5(@/,+'#!

(,-!?(,,+'#b!(,-!e#-(!a@1.#!*1.'$#58!?(/,1[!'.*5+'#8! /,!-/5#*$!*+?7#$/$/+,!m/$%!:=/3)-*$%+-)8*8!

A(1(*$+'#!(,-!'+5@/$+1b<!D%#!1('$!A5+.7!+>!*(5@+,!'+.5*#'!*+,$(/,#-!$%#!@#'$!'+.5*#'!>+5!$%#!A5+m$%!

+>!Z+1[8!m/$%! /,!*+,$5('$!(! 1+m!(4#5(A#!A5+m$%!+>!:=/3)-*$%+-)8*! a,+$(@1[! $%5#+,/,#8!(1(,/,#!(,-!

'#5/,#b<!W+5!$%#!*+?7(5/'+,!+>!$%#!,.$5/#,$!75+>/1#'!+>!E"B'!(,-!:=/(+),$1$..$"$6+&8!$%#!-/>>#5#,$!,.$5/#,$!

'+.5*#'!m#5#!A5+.7#-!/,$+!$%5##!*1.'$#5'!aqo�!+>!-/''/?/1(5/$[!aW/A.5#!hEbb<!D%#!5#-!*1.'$#5!A5+.7#-!

*+?7+.,-'!$%($!(5#!%/A%1[!*+,'.?#-!@[!(11!?/*5++5A(,/'?'!#O*#7$!Z+1[<!L,!$%/'!*1.'$#58!?(/,1[!:=/

(+),$1$..$"$6+&!(,-!e#-(!m#5#!/,!*+?7#$/$/+,8!m/$%!+,*#!(A(/,!(!'$5+,A#5!A5+m$%!+>!e#-(!m/$%!'.*5+'#!

a(1'+! m/-#1[! *+,'.?#-! @[! :=/ (+),$1$..$"$6+&b8! A(1(*$+'#! (,-! '+5@/$+1<! D%#! A5##,! *1.'$#5! /,*1.-#-!

?+-#5($#1[!*+,'.?#-!*(5@+,!'+.5*#'8!m/$%!(!@5(,*%!+>!*+?7+.,-'!?(/,1[!$+!$%#!(-4(,$(A#!+>!:=/

(+),$1$..$"$6+&!(,-!+,#!@5(,*%!+>!*+?7+.,-'!?(/,1[!$+!$%#!(-4(,$(A#!+>!6[*+!(,-s+5!e#-(!E"B'<!

D%5#+,/,#!5#?(/,'!$%#!*+?7+.,-!m%/*%!(1+,#!?+'$!'$/?.1($#'!$%#!A5+m$%!+>!Z+1[!*+?7(5#-!$+!+$%#5!

*+?7+.,-'!(,-!?/*5++5A(,/'?'!a@1.#!*1.'$#5b<!D%#!:8&-)$8*!7($%+A#,'!*+.1-!%(4#!4#5[!-/>>#5#,$!

,.$5/$/+,(1!7($$#5,'<!W+5!#O(?71#8!75+1/,#!'$5+,A1[!'$/?.1($#-!$%#!A5+m$%!+>!:=/(+),$1$..$"$6+&!@.$!1#''!
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&*$0'7*#0(+ '*-'>+ .0#$5-#5&0#+ 0.()*-+ C*$*+ '(\*/+ C0'7+ 40/5#31($+ 153&*+ V8IP+ (/,+ 8EMP+ */1($)*.*/'Y:+ ;%#5<+
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?(,[!(?/,+!(*/-'!(,-!>+5?'!+>!,/$5+A#,!$%($!*/5*.1($#!/,!$%#!71(,$!a,/$5($#!(,-!,/$5/$#b<!;.*%!(!-/4#5'/$[!

+>!71(,$!'.A(5!(**#''!?#*%(,/'?'!(77#(5'!$+!5#>1#*$!'+?#!+>!$%#!-/>>#5#,*#'!/,!,.$5/$/+,(1!'$5($#A/#'!

@#$m##,!'[?@/+$/*!(,-!7($%+A#,/*!>.,A/!aE+,>(,$#!(,-!K#,5#8!honob<!F$%#5!$[7#'!+>!-#4/*#'!%(4#!

@##,! -#4#1+7#-! $+! ?#('.5#! ,.$5/#,$! *+?7#$/$/+,! @.$! -/-! ,+$! 75+4/-#! '.*%! (! @5+(-! 4/#m! +>! $%#!

*+?7+.,-'!/,!*+?7#$/$/+,!a"#1(58!hoopd!S/.!+,/-.=8!honpb<!!

"+?7#$/$/+,!*(,!(1'+!$5(,'1($#!/,!$#5?'!+>!'7(*#<!D%#!'7(*#!*+?7#$/$/+,!$#'$!(11+m'!$+!(''#''!$%#!

*(7(*/$[!+>!7($%+A#,'!+5!E"B'!$+!*+1+,/\#!$%#!*.1$.5#!?#-/.?8!.,-#5!,+,R1/?/$/,A!A5+m$%!*+,-/$/+,<!

D%#!(''([!75+4/-#'!(!A++-!#'$/?($/+,!+>!$%#!'7#*/>/*!A5+m$%!5($#'!+>!?/*5++5A(,/'?'!(,-!$%#!/?7(*$!

+>!$%#!*+,>5+,$($/+,!@#$m##,!$%#'#!?/*5++5A(,/'?'!+,!$%/'!*(7(*/$[!+>!75+A5#''/+,<!D%/'!?#*%(,/'?!

+>! (*$/+,! /'! +>$#,!(''+*/($#-!m/$%! $%#!75+-.*$/+,!+>! -#A5(-($/+,!#,\[?#'!,##-#-! $+! *+1+,/\#! $%#!

?#-/.?8!a'.*%!('!$%#!*%/$/,('#'!/-#,$/>/#-!/,!Z(5!nb<!L$!/'!(1'+!(''+*/($#-!m/$%!,.$5/$/+,(1!*+?7#$/$/+,8!

@.$! $%/'! 1/,c! 5#?(/,'! .,*1#(5<! L,-##-8! $%#! (@/1/$[! $+! $5(,'>+5?! 4(5/+.'! '.@'$5($#'! $+! A5+m! /'! ,+$!

,#*#''(5/1[!1/,c#-!$+!$%#!(@/1/$[!$+!*+1+,/\#!(,-!'75#(-!+4#5!(!'.5>(*#8!'7#*/>/*!$+!$%#!'7#*/#'<!L,!+5-#5!

$+!@#$$#5!.,-#5'$(,-!$%/'!?+-#!+>!(*$/+,8!$%#!'7($/(1!*+?7#$/$/+,!$#'$!*+.1-!@#!/?75+4#-!$+!4/'.(1/\#!

$%#!*+1+,/\($/+,!+>!?/*5++5A(,/'?'!+,!?+5#!*+?71#O!?($5/*#'!@[!.'/,A!K3;R$5(,'>+5?($/+,!aD%5(,#!

+,/ -.=8! hoood! K(5-/,#5! +,/ -.=8! hoorb! +5! @[! M.(,$/>[/,A! '7#*/>/*! @/+?(5c#5'! @[! MZ"9! >+5! #O(?71#!

a6($(5#'#!+,/-.=8!honhb<!

B$! $%#! #,-! +>! $%#! 1/>#! *[*1#! +>! $%#! 7($%+A#,8! (,-! /,! 7(5$/*.1(5! >+5!:=/ 3)-*$%+-)8*8! $%#! 7($%+A#,!

75+-.*#'!('*+'7+5#'!#,*1+'#-!/,!-(5c!'$5.*$.5#'!*(11#-!7#5/$%#*/(<!Z1(,$! /,>#*$/+,'!@[!('*+'7+5#'!

(5#! c,+m,! $+! *+,$5/@.$#! '/A,/>/*(,$1[! $+! $%#! '#4#5/$[! +>! %#(-! @1/A%$! :=/ 3)-*$%+-)8*! #7/-#?/*'!

aW#5,(,-+!#$!(1<8!nrryb8!(,-!5#'/-.#'!+>!/,>#*$#-!*5+7'!(5#!$%#!?(/,!'+.5*#!+>!/,+*.1.?!>+5!#7/-#?/*'!

aS.+,A+!+,/-.=8!hooqb<!I#'7/$#!$%/'8!1/$$1#!5#'#(5*%!/'!*+,-.*$#-!+,!$%#!#>>#*$!+,!7#5/$%#*/(!+>!7+$#,$/(1!

+5! *+??#5*/(11[! (4(/1(@1#!E"B'! >+5! +$%#5! '$(A#'! +>! 7($%+A#,! -#4#1+7?#,$<! W+5!?(,[! [#(5'8! $%#!

$5(-/$/+,(1!*(55+$!(A(5!?#-/.?!+>!�1/$$/*%!(,-!S#'1/#!a�1/$$/*%!+,/-.=8!nriib!%('!@##,!.'#-!$+! /,-.*#!

'#O.(1!5#75+-.*$/+,!@[!W.'(5/.?<!;+?#!E"B'!%(4#!'%+m,!$%#/5!(@/1/$[!$+!5#-.*#!7#5/$%#*/(!aE.P+1-!

+,/-.=8!hoonb8!,+$(@1[!<."%"&,-154&/)"&+-!ae.#!+,/-.=8!honub<!L$!/'!/,$#5#'$/,A!$+!,+$#!$%($!(,!(--/$/+,(1!

#>>#*$!*+.1-!@#!$%($!5#7#($#-!>+1/(5!(771/*($/+,'!+>!E"B'!/,!+5-#5!$+!/,*5#('#!/$'!75#'#,*#!+,!-#@5/'!

@.5/#-!/,!$%#!'+/1!(,-!%#17!5#-.*#!$%#!/,+*.1.?!+>!7($%+A#,'!a��%1!(,-!W+cc#?(8!nrrib<!!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "@E!

+

Q0)3$*+M<!DK=-+405#5/'$51+.*#7(/0-.-+(#'0?0'%+()(0/-'+&('75)*/0#+!"#$%&$+5?*$+'0.*:+

!3$0/)+#5/@$5/'('05/+4*'C**/+DK=+(/,+.%#5'580)*/0#+&('75)*/>+(+4$5(,+$(/)*+5@+C*(&5/-+#(/+4*+3-*,+4%+

DK=->+ @$5.+ '7*+ )*$.0/('05/+ 5@+ &('75)*/>+ ,3$0/)+ )$5C'7+ &7(-*>+ '5+ #5/-*$?('05/+ 3/,*$+ &*$0'7*#0(+ -'$3#'3$*:+

!*&*/,0/)+ 5/+ '7*+ DK=-+ #5/-0,*$*,>+ (/,+ ('+ 1('*$+ -'()*-+ 5@+ 0/'*$(#'05/>+ '7*%+ #(/+ 4*+ *8#*11*/'+ (110*-+ 0/+ '7*+

&($'0#31($+ #(-*+ 5@+ '7*+ #5/'$51+ 5@+ .%#5'580)*/0#+ @3/)0:+ o'+ C531,+ (&&*($+ '7('+ '7*%+ #(/+ ,0$*#'1%+ ,*)$(,*+ '7*+

.%#5'580/-+&$5,3#*,+5$+0/7040'+(11+5$+&($'+5@+'7*+405-%/'7*-0-+&('7C(%+5@+'7*-*+'580/-+0/+&('75)*/-:+;5$*5?*$>+

C7*/+'7*+,*?*15&.*/'+5@+.0#$55$)(/0-.-+0-+.5$*+(,?(/#*,>+#5.&*'0'05/-+.(%+5##3$:+DK=-+($*+(41*+'5+(''$(#'+

'7*+/3'$0*/'-+/*#*--($%+@5$+'7*+)$5C'7+5@+'7*+&('75)*/>+43'+(1-5+'5+#515/0m*+.5$*+-&(#*+230#\1%+'5+415#\+'7*+

&$5)$*--05/+5@+'7*+Q3-($03.:+='+'7*+*/,+5@+'7*+10@*+#%#1*+5@+&('75)*/->+DK=-+#(/+(1-5+&$*?*/'+'7*+@5$.('05/+5@+

#5/-*$?('0?*+-'$3#'3$*>+'7*+&*$0'7*#0(>+5$+0/'*$@*$*+C0'7+'7*.+(@'*$+'7*%+($*+@5$.*,:+i7*+.*#7(/0-.-+0/?51?*,+0/+

*($1%+-'()*-+5@+0/'*$(#'05/+C(-+&$*-*/'*,+0/+'7*+@0$-'+&($'+5@+'7*+-'3,%:+

!

D%5+.A%! $%#! -/4#5'/$[! +>! E"B'! '#1#*$#-! >+5! $%#! '$.-[8! /$! m('! 7+''/@1#! $+! *%(5(*$#5/\#! *+,$5('$#-!

'$5($#A/#'! $%5+.A%+.$! $%#! -#4#1+7?#,$! +>! /,$#5(*$/+,'! @#$m##,! (! E"B! (,-! :8&-)$8*! 7($%+A#,'!

-.5/,A!1($#5!'$(A#<!

D%#!>/5'$!E"B!'$.-/#-8!6[*+!/'!(,!(*$/,+@(*$#5/(8!+>!$%#!'7#*/#'!?,)+7,"*41+&/3)$&+"($)$6$&<!L$!-/-!,+$!

#O%/@/$!$%#!(@/1/$[!$+!@/+R$5(,'>+5?!$5/*%+$%#*#,#'!75+-.*#-!@[!:=/3)-*$%+-)8*8!%+m#4#5!$%/'!'$5(/,!/'!

*(7(@1#!+>!-#A5(-/,A!FDB8!(!?[*+$+O/,!75+-.*#-!@[!+$%#5!>.,A(1!7($%+A#,'!+>!9+%$1$..$8*!A#,#5(!

a"(?7+'R(4#1(5!+,/-.=8!hohob<! L,!(--/$/+,8!+$%#5!(*$/,+?[*#$#'!%(4#!@##,!'%+m,!$+!-#A5(-#!+$%#5!

$+O/*!?+1#*.1#'!'.*%!('!*(5@(\+1#8!,(7%$%(1#,#8!(,$%5(*#,#!(,-!($5(\/,#!aQ.!+,/-.=8!honhb<!6[*+!/'!

(1'+!(?+,A!$%#!E"B'!$%($!%(4#!'%+m,!$%#!(@/1/$[!$+!*+?7#$#!m/$%!7($%+A#,'!/,!$#5?'!+>!,.$5/#,$'8!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "@F!

7(5$/*.1(51[!+,!'+1.@1#!'.A(5'!$%($!(5#!(1'+!*+,'.?#-!@[!7($%+A#,'<!6[*+!m('!(@1#!$+!*+,'.?#!(!

m/-#!4(5/#$[!+>!*+?7+.,-'8!@.$!%('!(!1+m#5!'7#*/>/*!A5+m$%!5($#<!B*$/,+?[*#$#'!(5#!(1'+!c,+m,!$+!

75+-.*#!'/-#5+7%+5#'!$%($!*(,!*+?7#$#!>+5!/5+,!.7$(c#!a]#,A!+,/-.=8!honib<!L,!$%#!'7(*#!*+?7#$/$/+,!

$#'$8!6[*+!/,-.*#'!(!'1/A%$!/,%/@/$/+,!+>!:=/(+),$1$..$"$6+&!A5+m$%!75/+5!$+!*+,$(*$8!m%/*%!'.77+5$'!$%#!

%[7+$%#'/'!+>!(,$/?/*5+@/(1!*+?7+.,-!-/>>.'/+,8!'.*%!('!m%#,!/,%/@/$/,A!$%#!A#5?/,($/+,!+>!7($%+A#,/*!

'7+5#'!aZ(5$!nb<!B?+,A!(*$/,+@(*$#5/(8!?,)+7,"*41+&/A#,.'!%('!(!*+?71#O!1/>#!*[*1#!(,-!'#*5#$#'!

4(5/+.'!'#*+,-(5[!?#$(@+1/$#'!+>!-/4#5'#!,($.5#!(,-!>.,*$/+,!a"%(11/'!(,-!Q+7m++-8!hoopb<!I/>>#5#,$!

(,$/@/+$/*'!%(4#!@##,! /-#,$/>/#-!(,-!.'#-! >+5! $%#!?(,(A#?#,$!+>! 71(,$! 7($%+A#,'<!6+'$! +>! $%#'#!

*+?7+.,-'!*+.1-!@#!-#4#1+7#-!('! $(5A#$#-R>.,A/*/-#'!m/$%!?/,/?(1!'/-#!#>>#*$'!+,!(A5+R'['$#?'!

a;%(5?(!+,/-.=8!hohob<!;+?#!(5#!#4#,!?(5c#$#-!('!@1('$/*/-/,!+5!c('.A(?[*/,! aS(m!+,/-.=8!honyb<!

Q+m#4#58!'7#*/>/*!A5+m$%!5($#!+>!6[*+!5#?(/,#-!1+m!+,!$%#!*.1$.5#!?#-/(!.'#-8!1/?/$/,A!/$'!*(7(*/$[!

>+5!'7($/(1!*+?7#$/$/+,<!B$!$%#!#,-!+>!$%#!*[*1#8!6[*+!5#-.*#-!'$5+,A1[!$%#!>+5?($/+,!+>!7#5/$%#*/(<!D+!

+.5!c,+m1#-A#8!$%/'!/'!$%#!>/5'$!5#7+5$!+>!-/5#*$!+@'#54($/+,!+>!$%#!(*$/+,!+>!?,)+7,"*41+&/&77<!+,!$%#!

7#5/$%#*/(!+>!:=/3)-*$%+-)8*<!F4#5(118!6[*+}'!@/+*+,$5+1!'$5($#A[!/'!@('#-!+,!5#?+$#!(*$/+,!($-!$%#!

'[,$%#'/'!+>!#,\[?#'!(,-!(,$/A#5?/,($/4#!(,-!(,$/>.,A(1!*+?7+.,-'!$%($!/,%/@/$!$%#!75+A5#''/+,!+>!

7($%+A#,'<!L$!%('!A++-!,.$5/$/+,(1!*+?7#$/$/+,!*(7(*/$[!>+5!m%#($!(,-!?(/\#!*+?7+.,-'8!'.AA#'$/,A!

(!A++-!#'$(@1/'%?#,$! /,! $%#!,($.5(1!#,4/5+,?#,$8!@.$!m/$%! 1/?/$#-!*(7(*/$[! >+5!'7($/(1!*+?7#$/$/+,<!

I#'7/$#! $%/'8!%(4/,A!@##,!+5/A/,(11[! /'+1($#-! >5+?! $%#!'+/18! /$'!.'#!*+.1-!@#! 5#*+??#,-#-!(A(/,'$!

7#5/$%#*/(!+>!:=/3)-*$%+-)8*=/

D%#! '#*+,-! E"B! '$.-/#-! e#-(8! /'! (! !)$15"6+)*-/ -&7+)+..8*/ '$5(/,<! L$! m('! 7(5$/*.1(51[! (@1#! $+!

-#A5(-#8!@/,-!+5!$5(,'>+5?!?[*+$+O/,<!L$!/'!'$/11!$%#!?+'$!#>>#*$/4#!/,!$%#!5#-.*$/+,!+>!?[*+$+O/,'8!m%/*%!

'.77+5$'! $%#! +@'#54($/+,'!?(-#! -.5/,A! $#'$'! $+! /-#,$/>[! 7(5$/*.1(5!?#*%(,/'?'! a'##!?[*+7%(A[8!

GF"'8!Z(5$<nb<! D%/'!?+-#!+>! (*$/+,!(1'+!(77#(5'! $+! 71([!(,! /?7+5$(,$! 5+1#! /,! A1+@(1! 5#-.*$/+,!+>!

?[*+$+O/,<!9#*#,$1[8!!)$15"6+)*-/'$5(/,'!%(4#!'%+m,!$%#/5!(@/1/$[!$+!-#$+O/>[!IFT!4/(!A1[*+'[1($/+,8!

+5!\#(5(1#,+,#8!m%/*%!'.77+5$'!/$'!/,$#5#'$!/,!-#$+O/>/*($/+,!aD/(,!+,/-.=8!honw8!honib<!e#-(!%('!(1'+!

'%+m,! $%#!(@/1/$[! $+! *+?7#$#!m/$%!7($%+A#,'! >+5! $%#! *+,'.?7$/+,!+>! '+1.@1#! '.A(5'! c,+m,! $+!@#!

5#-/5#*$#-!@[!7($%+A#,'! >+5! $%#/5! @#,#>/$8! ,+$(@1[! '.*5+'#!m('! /-#,$/>/#-! ('!(! c#[!#1#?#,$! /,! $%#!

'[?@/+$/*! (''+*/($/+,!@#$m##,!!)$15"6+)*-/($)+%&! (,-!?(/\#!71(,$'! aG(5A('!+,/ -.=8! hoorb<!F$%#5!

!)$15"6+)*-!&77<!(1'+!75+-.*#-!'/-#5+7%+5#'!>+5!$%#!/5+,!*+?7#$/$/+,!a9#,'%(m!+,/-.=8!hoohb!8!1/c#!

$%#!'$5(/,!'$.-/#-!aA5+m$%!+,!"B;!?#-/.?!(,-!%(1+!>+5?($/+,8!-($(!,+$!'%+m,b<!L,!(''+*/($/+,!m/$%!

+$%#5!:8&-)$8*/'7#*/#'8!*+?7#$/$/+,!>+5!*(5@+,8!,/$5+A#,!(,-!/5+,!71(['!(,!/?7+5$(,$!5+1#!-.5/,A!$%#!

/,$#5(*$/+,'!@#$m##,!@#,#>/*/(1!(,-!7%[$+7($%+A#,/*!>.,A/8!(,-!/'!1/,c#-!$+!$%#!@/+*+,$5+1!?#*%(,/'?'!

+>!!)$15"6+)*-!'7#*/#'! aG/,(1#!+,/-.=8!honub<! L,!'7(*#!*+?7#$/$/+,!#O7#5/?#,$'8! $%#!7($%+A#,'! /,!

*+,>5+,$($/+,!m/$%!e#-(!-/-!,+$!'%+m!75#R*+,$(*$!A5+m$%!/,%/@/$/+,8!m%/*%!'.77+5$'!$%#!%[7+$%#'/'!+>!

75#>#5#,$/(1!-/5#*$!?#*%(,/'?'!a/,!*+55#1($/+,!m/$%!$%#!?/*5+'*+7/*!+@'#54($/+,'!($!>/5'$!*+,$(*$!aZ#11(,!

+,/-.=8!hohob!(,-!$%#!'$5+,A!#,\[?#!'[,$%#'/'!-.5/,A!$%#!7#5*#7$/+,!+>!$%#!7($%+A#,'8!Z(5$!nb<!L$!%('!

(!A++-!'7#*/>/*!A5+m$%!5($#!m%/*%!(11+m'!/$!$+!1/?/$!$%#!'7(*#!(4(/1(@1#!>+5!7($%+A#,'<!e#-(!'$5+,A1[!



LA%!"'13)%M=F+'3-)41"$)%N%O1#7)%4PH%
!

! "@G!

1/?/$'!$%#!-#4#1+7?#,$!+>!7#5/$%#*/(!-.5/,A!$%#!'.54/4(1!7%('#!+>!:=/3)-*$%+-)8*8!m%/*%!?([!(1'+!@#!

5#1($#-!$+!$%#!*+?7#$/$/+,!>+5!#*+1+A/*(1!,/*%#'!-/'*.''#-!(@+4#!aS.+,A+!+,/-.=8!hooqb<!L$!/'!(1'+!(@1#!

$+!-/5#*$1[!($$(*c!$%#!>+5?#-!?($.5#!7#5/$%#*/(<!"+R*.1$.5#!+>!:=/3)-*$%+-)8*!7#5/$%#*/(!m/$%!+$%#5!

!)$15"6+)*-! '7#*/#'! (1'+! '%+m#-! -#*5#('#'! /,! 7/A?#,$! 75+-.*$/+,8! (,-! $%#! +.$#5! m(11! +>! $%#!

7#5/$%#*/(! (5#! -#>+5?#-! aL,*%! (,-!K/1@#5$8! honnb<! L,$#5#'$/,A1[8! (,! (--/$/+,(1! #>>#*$! *+.1-! @#! $%($!

5#7#($#-!>+1/(5!(771/*($/+,'!+>!!)$15"6+)*-!$+!#,%(,*#!/$'!+**.55#,*#!+,!'+/1R@.5/#-!-#@5/'!(,-!%#17!

$+!5#-.*#!$%#!/,+*.1.?!+>!7($%+A#,'!a��%1!(,-!W+cc#?(8!nrrib<!F4#5(118!e#-(!m/11!@#!(@1#!$+!'#$!.7!

(! 1(5A#! 7(,#1! +>! ?+-#! +>! (*$/+,! m/$%! 4(5/+.'! $(5A#$'! a'7+5#'8! ?[*#1/.?! +5! ?[*+$+O/,'b<! I/5#*$!

?#*%(,/'?'!'.*%!('! $%#!'[,$%#'/'!+>!(,$/RA#5?/,($/,A!*+?7+.,-'8! $%#!75+-.*$/+,!+>!#,\[?#'!+5!

4+1($/1#! +5! ,+,R4+1($/1#! (,$/R>.,A(1! *+?7+.,-'! %(4#! @##,! /-#,$/>/#-<! L$! (1'+! (*$'! ('! '%+5$R5(,A#!

(,$(A+,/'$'8!1/c#!?(,[!!)$15"6+)*-/&77=@!4/(!*+/1/,A8!?[*+7%(A[!+5!'7($/(1!*+?7#$/$/+,8!m%/*%!'.77+5$!

/$'!,#*5+$5+7%/*!?[*+7(5('/$#!*%(5(*$#5<!

W/,(11[8!$%#!1('$!E"B!'$.-/#-!Z+1[8!/'!(,!++?[*#$#!+>!94,5$8*/".$3-%6)8*!'7#*/#<!L,!(,!.,75#*#-#,$#-!

m([8!/$!'##?'!$+!@#!(@1#!$+!$5(,'>+5?!$%#!?[*+$+O/,'!+>!W<!A5(?/,#(5.?<!I#'7/$#!(!'$5+,A!#>>#*$!+,!

+4#5(11!?[*+$+O/,!5#-.*$/+,! /,!-.(1!*.1$.5#!(''(['8! $%#!'7#*/>/*!-#A5(-($/+,!(*$/4/$[! /'!m#(c#5!(,-!

1($#5!$%(,!+$%#5!E"B'<!D%#'#!7($$#5,'!'##?#-!$+!/,-/*($#!(!1#''!/?7+5$(,$!7(5$!+>!@/+R$5(,'>+5?($/+,!

75+*#''! /,! $%#! /,$#5(*$/+,!+>!7($%+A#,'<!D%/'!-/>>#5#,*#!*+.1-!@#!#O71(/,#-!@[! $%#!*+?@/,($/+,!+>!

'#4#5(1!?#*%(,/'?'!@[!Z+1[!$+!5#-.*#!$%#!(?+.,$!+>!?[*+$+O/,'V!'1/A%$!-#$+O/>/*($/+,!@.$!(1'+8!-/5#*$!
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m#5#!?(-#!(,-!7#5/$%#*/(!>5+?!#(*%!*+,-/$/+,!m#5#!*+.,$#-8!$%#,!A#,$1[!*5.'%#-!@#$m##,!'1/-#!(,-!
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!

@;@;!B)3.2-Z-,32-%.!%Z%;A%<'"-34)"'#-!-.U-Q-2-%.!3./!j*/35632U%:*.!-.2*&3,2-%.!-.!

-.2*&.3+!dU*32!'6-K*+*2!2-'')*';!

D+! *+?71#$#! $%#! #O$#5,(1! (''#''?#,$! +>! :=/ 3)-*$%+-)8*! +,! -#$(*%#-! '7/c#1#$'8! (@'+1.$#!
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(,(1[\#-! +,! -#$(*%#-! '7/c#1#$'! /,+*.1($#-! +,1[! m/$%! +,#! +>! #(*%! ?/*5++5A(,/'?! (,-! /,! :=/

3)-*$%+-)8*Re#-(!/,$#5(*$/+,<!L,!$%#!*+,$5+1!*+,-/$/+,'!,+!,+,R'7#*/>/*!(?71/>/*($/+,!m('!-#$#*$#-!
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-#$#*$/+,!+>!IFT!('!#(51[!('!p!-(['!+,!/,>#*$/+,!(,-!7#(c!+>!?[*+$+O/,!75+-.*$/+,!@#$m##,!q!(,-!i!
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