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.,8/!23!#,'1$/+(*0]!D,E!.,8!a;!D7E!.,8!n;!.,8!JI!D=E!,*.!.,8!JK!D.EQ!

?,)&-$/! ,'$! -,7$--$.! ,==2'.(*0! +2! +#$('! +'$,+)$*+]! =2*+'2-! D7->$ E;!

ei*



!
!

! $$$#"!

:$iA!D'$.E;!9GHG!D8$--24EQ!

OVT*[$**!.(,0',)/!23!+#$![FN/!27+,(*$.!3'2)!+#$!GN6?URA!DHIj!=>)!

LQbb! ,*.!HIr!=>)!LQSkK;!YI!=>)!LQnJn^!9[UACG[A!D&U1,->$!q!

JQTJ!z!JL%&!EE!,*,-8/$/!23!+#$!p>,*+(+,+(1$!.,+,!,+!.(33$'$*+!.,8/!23!

#,'1$/+(*0!D.,8!a!U!JKE!,3+$'!$-(=(+,+(2*!4(+#!:$iA!D-$3+E!,*.!9GHG!

D'(0#+EQ!!

eh*

OiT*<>--!:?!/&$=+',!(*!DUEX?F!23!AA!D,721$E!,*.!:A!D7$-24EQ# UPV*

OhT*<>--!:?!/&$=+',!(*!DoEX?F!23!AA!D,721$E!,*.!:A!D7$-24EQ' UPi*

OeT*<>--!:?!/&$=+',!23!+#$!)(%!/2->+(2*!23!,0-8=2*$/!(*!DoEX?F!D,721$E!,*.!DU

EX?F!D7$-24EQ#

UPe*

QPT*:? :̀?!/&$=+',!(*!DoEX?F!23!+#$!3',0)$*+!(2*!,+! 341!TJJ!32'!AA!D,721$E!,*.!

341!TIb!32'!:A!D7$-24EQ#

UUU*

QUT*:? :̀?!/&$=+',!(*!DUEX?F!23!+#$!)2-$=>-,'!(2*!,+#341!anb!32'!AA!D,721$E!

,*.! 341!TLk!32'!:A!D7$-24EQ#

UUO*

QOT*:? ' !/&$=+'>)!(*!DUEX?F!23!+#$!3',0)$*+!(2*!,+!341!anb! aLS! kbS!

23!+#$!)(%!/2->+(2*!23!,0-8=2*$/Q!

UUQ*

QQT*:?!/&$=+',!(*!DUEX?F!23!AR!D,721$E;!:R!D7$-24EQ! UUf*

QgT*:?!/&$=+',!(*!DUEX?F!23!)(%!/2->+(2*!23!/,&2*(*/Q' UUV*

QfT*:? :̀?!/&$=+',!(*!DUEX?F!23!+#$!)2-$=>-,'!(2*!,+#341!SKb!341!32'!AR!D,721$E!

,*.! 341!SSb!341!32'!:R!D7$-24EQ#

UUh*

QVT*:? $!/&$=+'>)!(*!DUEX?F!23!+#$!3',0)$*+!(2*!,+!341!Sbk! aKS!32'!

:RQ!

UUe*



!
!

! $$$#""!

QiT*:? :̀?!/&$=+',!(*!DUEX?F!23!+#$!3',0)$*+!(2*!,+!341!anb!32'!AR!D,721$E!

,*.! 341!TLk!32'!:R!D7$-24EQ!

UOP*

QhT*:?!/&$=+',!(*!DoEX?F!23!AR!D,721$E;!:R!D7$-24EQ# UOO*

QeT*:?!/&$=+',!(*!DoEX?F!23!D)(%!/2->+(2*!23!/,&2*(*/EQ# UOQ*

gPT*:? :̀?!/&$=+',!(*!DoEX?F!23!+#$!3',0)$*+!(2*!,+! 341!SnJ!)`W!32'!AR!D,721$E!

,*.! 341!SSb!32'!:R!D7$-24EQ#

UOg*

gUT*:? $!/&$=+',!(*!DoEX?F!23!+#$!3',0)$*+!(2*!,+!341!SnJ! aSk!32'!AR!D,721$E!

,*.! 341!SSb! aSk!32'!:R!D7$-24EQ!

UOV*

gOT*:?!/&$=+'>)!(*!DoEX?F!23!+#$!)(%!/2->+(2*!23!&#$*2-/Q! UOi*

gQT*:?!/&$=+'>)!(*!DUEX?F!23!+#$!)(%!/2->+(2*!23!&#$*2-/Q! UOh*

ggT*:?! /&$=+'>)! (*! DoEX?F! 23! +#$! )(%! /2->+(2*! 23! 3-,12*2(./Q! g]!
5,$)&3$'2-;!Y]!p>$'=$+(*Q$

UOe*

gfT*:?!/&$=+'>)!(*!DUEX?F!23!+#$!)(%!/2->+(2*!23!3-,12*2(./Q! UQP*

gVT*9#'2),+20',)/!3>--!/=,*!D"F9E!@_N69U:?!23!+#$!/+,*. ,'.!)(%!(*!72+#!X?F!

)2.$/Q!dA!q!d,--(=!A=(.^!9#-A!q!9#-2'20$*(=!A=(.^!9 A!q!9,33$(=!A=(.^!92A!

q!92>),'(=!A=(.̂ !<A!q!<$'>-(=!A=(. !̂Y!q!Y>$'=$+(* !̂ :R!q!:,.$=,//2/(R$^!

AR!q!A/(,+(=2/(R$ !̂g!q!g,$)&3$'2-^!:A!q!:,.$=,//(=! A=(. !̂AA!q!A/(,+(=!

A=(.Q! N,',)$+$'/! /$+! 32--24(*0! +#$! )$+#2./! .$/='(7$ .! (*! C=>7$! ,*# (-Q!

DILJbEQ!D"F9!q!"2+,-!F2*!9#'2),+20',)EQ!

UQQ*

giT*9#'2),+20',)/!3>--!/=,*!D"F9E!@_N69U:?!23!+#$!/+,*. ,'.!)(%!(*!72+#!X?F!

)2.$/!,3+$'!+#$!2&+()(W,+(2*!D.$/='(7$.!(*!/$=+(2*! aQkQIEQ!dA!q!d,--(=!A=(.^!

9#-A!q!9#-2'20$*(=!A=(.^!9A!q!9,33$(=!A=(.^!92A!q!9 2>),'(=!A=(.^!<A!q!

<$'>-(=!A=(.̂ !Y!q!Y>$'=$+(* !̂:R!q!:,.$=,//2/(R$^!AR !q!A/(,+(=2/(R$ !̂g!

UQQ*



!
!

! $$$#"""!

q!g,$)&3$'2- !̂:A!q!:,.$=,//(=!A=(. !̂AA!q!A/(,+(=!A= (.Q!D"F9!q!"2+,-!F2*!

9#'2),+20',)EQ!

ghT*D,E]! =#'2),+20',)! <>--! /=,*! D"F9E! 23! +#$! &22-$.! /+,*.,'.!

=2)&2>*./! (*!DUEX?F^!D7E]!+',=$! jF9!D341!kknQkSUkkSQkSE!23!0,--(=!

,=(.!^!D=E]!+',=$! jF9!D341!kSnQIJUkSSQIJE!23!=#-2'20$*(=! ,=(.^!D.E]!

+',=$! jF9!D341!JbnQTSUJbSQTSE!23!=,33$(=! ,=(.^!D$E]!+',=$! jF9!D341!

ILnQITUILSQLTE!23!=2>),'(=!,=(.^!D3E]!+',=$!jF9!D341!KLIQkKUKLkQkKE!

23!p>$'=$+(*^!D0E]!+',=$!jF9!D341!JLJSQLaUJLILQLaE!23!:R^!D#E]!+',=$!

jF9! D341! JLLkQLaUJLLaQLaE! 23! AR^! D(E]! +',=$! jF9! D341! InaQKTU

InTQKTE!23!5,$)&3$'2-^!DVE]!+',=$!jF9!D341!TanQKnUTaSQKnE!23!:A^!D5E]!

+',=$! jF9! D341! SbaQSnUSbTQSnE! 23! AAQ! D"F9! q! "2+,-! F2*!

9#'2),+20',)EQ!

UQg*

geT*@_N69U:?!3>--/=,*!D"F9E!),//!=#'2),+20',)/!23!+#$!) $+#,*2-(=!$%+',=+!

23! +#$! /,)&-$! 9GHG! #,'1$/+$.! ,+! .,8! JI! D'$&-(=,+$! k EQ! :R! q!

:,.$=,//2/(R$ !̂AR!q!A/(,+(=2/(R$Q!

UQg*

fPT*92)&,'(/2*! 23! +#$! X?F! *$0,+(1$! )2.$! 7,/$! &$,5! (*+$*/(+8! DONFE!

=#'2),+20',)/!3'2)!+#$!)$+#,*2-(=!$%+',=+/!+'$,+$.!4(+#!92*+'2-;!

:$iA! ,*.! 9GHG! ,*.! #,'1$/+$.! L;! a;! n;! JI;! ,*.! .,8/! ,3+$'!

$-(=(+,+(2*Q!!

Ugf*

fUT*H$-,+(1$!,7>*.,*=$!23!,**2+,+$.!(2*/!3'2)!)$+#,*2-(=!$%+',=+/! 23!

_H/!23!&'#()!(*!+( !,*,-8/$.!78!@_N69U:?`:?!.(33$'$*+!#,'1$/+(*0!

+()$/!,3+$'!,..(+(2*!23!*2!$-(=(+2';!:$iA!2'!9GHGQ!Y>,*+(+ ,+(1$!.,+,!

4,/!=,-=>-,+$.!>/(*0!/(%!7(2-20(=,-!'$&-(=,+$/!,*.!(+!(/!&'$/$*+ $.!,/!

Ugh*



!
!

! $$$"$!

)$,*/!u!?X:Q!"42U4,8!ACG[A!4,/!&$'32')$.!32'!$,=#!#,'1$/+(*0!

.,8Q!"#$*;!32'!,!0(1$*!.,8;!=2->)*/!/#,'(*0!+#$!/,)$!-$++$'!,'$! *2+!

/(0*(3(=,*+-8! .(33$'$*+! ,+! STv! =2*3(.$*=$Q! Y>,*+(3(=,+(2*!4,/!

&$'32')$.!>/(*0!+#$!/23+4,'$!:W:(*$!IQ!!

fOT*H$-,+(1$!,7>*.,*=$!23!,**2+,+$.!(2*/!3'2)!)$+#,*2-(=!$%+',=+/! 23!

_H/!23!&'#()!(*!+( !,*,-8/$.!78!@_N69U:?`:?!.(33$'$*+!#,'1$/+(*0!

+()$/!,3+$'!,..(+(2*!23!*2!$-(=(+2';!:$iA!2'!9GHGQ!Y>,*+(+ ,+(1$!.,+,!

4,/!=,-=>-,+$.!>/(*0!/(%!7(2-20(=,-!'$&-(=,+$/!,*.!(+!(/!&'$/$*+ $.!,/!

)$,*/!u!?X:Q!"42U4,8!ACG[A!4,/!&$'32')$.!32'!$,=#!#,'1$/+(*0!

.,8Q!"#$*;!32'!,!0(1$*!.,8;!=2->)*/!/#,'(*0!+#$!/,)$!-$++$'!,'$! *2+!

/(0*(3(=,*+-8! .(33$'$*+! ,+! STv! =2*3(.$*=$Q! Y>,*+(3(=,+(2*!4,/!

&$'32')$.!>/(*0!+#$!/23+4,'$!:W:(*$!IQ!!

UfP*

fQT*?>&$'()&2/(+(2*!23!&'2.>=+(2*!=>'1$/!23!AA;!:A;!AR;!:RQ! UfU*

fgT*N9A!23!+#$!&'#()!(*!+(#_H/!*2*!+'$,+$.;!+'$,+$.!4(+#!:$iA!2'!9GHG!

,*.!#,'1$/+$.!L;!a;!n;!JI!2'!JK!,3+$'!$-(=(+,+(2*!2*!=2)&-$ +$!.,+,!/$+!

DN,'$+2!/=,-(*0E]!<\!kRU/=2'$!&-2+!32'!N9J!1/Q!N9I!1/Q!N9k!,*.!H\!

N9A!-2,.(*0!&-2+Q!!

Uff*

ffT*_9A!23!+#$!)2/+!/(0*(3(=,*+-8!1,'(,7-$!D5U1,->$!x!LQLLTE!JIn!3$,+>'$/!

D3(0>'$.! 78!+#$('!341#',+(2! ,*.! +#$('! '$+$*+(2*!+()$!H+E! ,)2*0!+#$!

/,)&-$/! =2''$/&2*.(*0! +2! +#$! +#'$$! .(33$'$*+! +'$,+)$*+/! ,*.!

'$&'$/$*+$.!2*! ,!#$,+),&!D',*0(*0!3'2)! '$.!=2-2>'!32'!#(0#!A@9!

D,'$,!>*.$'!+#$!=>'1$E!+2!7->$!32'!-24!,7>*.,*=$EQ!

Ufi*

fVT*N'2=$.>'$!32'!+#$!0$*$',+(2*!23!)2-$=>-,'!*$+42'5/!>/(*0!dCN?Q! UVP*



!
!

! $%!

fiT*G1$'1($4!23!+#$!23!0-27,-!&'#()!(*!+( !_H/!:CQ!F.$*+(3($.!)$+,72-(+$/!

D/$$! ",7-$! aQnQE! ,'$! (*.(=,+$.! (*! =2-2>'/Q! R(33$'$*+! -$1$-/! 23!

(.$*+(3(=,+(2*! ,'$! /(0*,-($.! ,/]! HGAX5>GDFXBX* FGXB;! ,'$!

=2)&2>*./! (.$*+(3($.! 78! =2)&,'(/(2*! 4(+#! /+,*.,'.! =2)&2>*./^!

>GDFXBX! *2.$/! 4$'$! (.$*+(3($.! 78! /+'>=+>'$! &'$.(=+(2*! 7,/$.! 2*!

+#$('! #(0#U'$/2->+(2*! ),//! ,*.! 3',0)$*+,+(2*! /&$=+'>)^! ,*.!

;CD<>BX*FGXB;!4$'$!&'$.(=$+$.!78!dCN?Q!!

UVU*

fhT*G1$'1($4!23!CUJQ!F.$*+(3($.!)$+,72-(+$/!78!=2)&,'(/2*!23!+#$('!#(0#U

'$/2->+(2*! ),//! ,*.! 3',0)$*+,+(2*! /&$=+'>)! 4(+#! $(+#$'! 4(+#! +#$ !

-(+$',+>'$!2'!,>+#$*+(=,-!/+,*.,'./!,'$!=2-2>'$.Q!

UVf*

feT*G1$'1($4! 23! CUI! D=$*+$--2/(.$/U-(5$! )2-$=>-$/EQ! F.$*+(3($.!

)$+,72-(+$/! 78! =2)&,'(/2*! 23! +#$('! #(0#U'$/2->+(2*! ),//! ,*.!

3',0)$*+,+(2*!/&$=+'>)!4(+#!,>+#$*+(=,-!/+,*.,'./!,'$!=2-2>'$.Q!

UVV*

VPT*G1$'1($4!23!CUI!/>7=->/+$'!D2-$,*,*$!=$*+$--2/(.$/U-(5$!)2-$=>-$/EQ!

F.$*+(3($.! )$+,72-(+$/!78! /+'>=+>'$!&'$.(=+(2*!7,/$.!2*!+#$('!#(0#U

'$/2->+(2*!),//!,*.!3',0)$*+,+(2*!/&$=+'>)!,'$!=2-2>'$.Q!

UVi*

VUT*G1$'1($4!23!CUk!/>7*$+42'5!D=#,-=2*$/EQ!F.$*+(3($.!)$+,72-(+$/!78!

/+'>=+>'$! &'$.(=+(2*! 7,/$.! 2*! +#$('! #(0#U'$/2->+(2*! ),//! ,*.!

3',0)$*+,+(2*!/&$=+'>)!,'$!=2-2>'$.Q!

UVh*

VOT*:2-$=>-,'! *$+42'5(*0! 23! CUJ! D9YAU-(5$! )2-$=>-$/E! '$-,+(1$!

&'2.>=+(2*!$,=#!.,8!23!#,'1$/+(*0!(*!=2*+'2-!D0'$$*E!=2*.(+(2*/!2 '!

$-(=(+$.!4(+#!:$iA!D'$.E!2'!9GHG!D7->$EQ!

UiP*

VQT*:2-$=>-,'!*$+42'5(*0!23!CUI!D=$*+$--2/(.$/U-(5$!)2-$=>-$/E!'$-,+(1$! UiO*



!
!

! $%"!

&'2.>=+(2*!$,=#!.,8!23!#,'1$/+(*0!(*!=2*+'2-!D0'$$*E!=2*.(+(2*/!2 '!

$-(=(+$.!4(+#!:$iA!D'$.E!2'!9GHG!D7->$EQ!!

VgT*:2-$=>-,'! *$+42'5(*0! 23! CUk! D=,-=#2*$/U-(5$! )2-$=>-$/E! '$-,+(1$!

&'2.>=+(2*!$,=#!.,8!23!#,'1$/+(*0!(*!=2*+'2-!D0'$$*E!=2*.(+(2*/!2 '!

$-(=(+$.!4(+#!:$iA!D'$.E!2'!9GHG!D7->$EQ!!

Uig*

VfT*?=2'$! &-2+! 23! GN6?URA! ,*,-8/$/! 23! +#$! @_N69U:?`:?U.$'(1$.!

.,+,!23!+#$!_H/!/,)&-$/!#,'1$/+$.!,3+$'!a!.,8/!23!$-(=(+,+(2*! 4(+#!

9GHG!D-$3+E!,*.!:$iA!D'(0#+EQ!

Uif*

VVT*"2&! JT! [FN/! 23! +#$! GN6?URA! )2.$-/! 92*+'2-! .a! 1/Q! 9GHG! .a!

D,721$E!,*.!92*+'2-!.a!1/Q!:$iA!.a!D7$-24EQ!<$,+>'$/!,'$!(.$*+( 3($.!

4(+#!$(+#$'!+#$('!=->/+$'!,**2+,+(2*;!,**2+,+(2*;!*=!q!*2!=->/+$'$.;!*3!

q!*2!3',0)$*+$.Q!

UiV*

ViT*:?`:?!/&$=+',!23!(2*/!,+! 341!bSk!D,721$E!,*.!SIT!D7$-24EQ! Uii*

VhT*O-2%&-2+!23!+#$!+()$!=2>'/$! *2'),-(/$.! '$-,+(1$! ,7>*.,*=$!23!+# $!

(2*/!,+! 341!SITQTnkk;!bSkQTTnS!,*.!abJQIkLK!D&,*.>',+(*!XEQ!!

Uie*

VeT*<$,+>'$/!&2/(+(1$-8!2'!*$0,+(1$-8!=2''$-,+$.!4(+#!+#$!$-(=(+,+(2*!4(+#!

9GHG!D,721$E!2'!:$iA!D7$-24EQ!<$,+>'$/!,'$!(.$*+(3($.!4(+#!+#$('!

=->/+$'! ,**2+,+(2*;! ,**2+,+(2*;! *=! q! *2! =->/+$'$.;! *3! q! *2!

3',0)$*+$.Q!

UhO*

iPT*<$,+>'$/!&2/(+(1$-8!2'! *$0,+(1$-8!=2''$-,+$.!4(+#!+#$!&'2.>=+(2*!23!

AA!D,E!:A!D7E!AR!D=E!,*.!:R!D.E!>*.$'!9GHG!$-(=(+,+(2*!.>'(*0!,--!

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

UhQ*

iUT*<$,+>'$/!&2/(+(1$-8!2'! *$0,+(1$-8!=2''$-,+$.!4(+#!+#$!&'2.>=+(2*!23! Uhg*



!
!

! $%""!

AA!D,E! :A!D7E! ,/(,+(=2/(.$!D=E! ,*.! :R!D.E!>*.$'! :$iA!$-(=(+,+(2*!

.>'(*0!,--!+#$!$%&$'()$*+Q!!

iOT*_($','=#(=,-!9->/+$'(*0!A*,-8/(/!D_9AE!23!+#$!)2/+!/(0*(3(=,*+-8!D&U

1,->$!x!LQLLTE!3$,+>'$/!D3(0>'$.!78!+#$('!)`W!',+(2!,*.!+#$('!'$+$*+(2*!

+()$!H+E!32'!9GHG!,*.!'$&'$/$*+$.!2*!,!#$,+),&!D',*0(*0!3'2)!'$ .!

=2-2>'! 32'! #(0#! A@9! D,'$,! >*.$'! +#$! =>'1$E! +2! 7->$! 32'! -24!

,7>*.,*=$E $!

Uhi*

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
!

! $%"""!

/#'+*-0*)44&%$#)+#-"'**
!
!
!

))* A/(,+(=!A=(.!
)(* A/(,+(=2/(R$!
)"-$)* AC,-8/(/!G3![,'(,*=$!
)M* A$'(,-!N,'+!
4M#* O,/$!N$,5!F*+$*/(+8!
1<12'* &'#()!(*!+(#9r=-2,'+$*2-!?8*+#,/$ #
1<(('* &'#()!(*!+( !R,)),'$*$R(2-!?8*+#,/$ #
1<0M'* &'#()!(*!+( !<,'*$/8-!N8'2&#2/&#,+$!?8*+#,/$!
1<3.6&* &'#()!(*!+( !kU_8.'2%8UkU:$+#8-d->+,'8-U92A!H$.>=+,/$!
1<'j'* &'#()!(*!+(#?p>,-$*$!?8*+#,/$ #
:(")* 92)&-$)$*+,'8!RCA!
1#&* 92/)$+(=!F*0'$.($*+!H$1($4!
1"'** 9$*+',-!C$'12>/!?8/+$)!
1-#U* 9G'2*,+(*$!F*/$*/(+(1$J!
1-&-** 92'2*,+(*$!
1-'2* #2)2*>=-$,'!9G''$-,+(2*!?&$=+'2/=2&r!
1j)* 9,33$28-Y>(*(=!A=(.!!
12MgfP* 9r+2=#'2)$!NaTL!)2*22%80$*,/$!
( ! -* R$>+$'(>)!G%(.$!
(()* R,+,!R$&$*.$*+!A*,-8/(/!
(.)MM* R(:$+#8-A--8-!N8'2N#2/&#,+$!
("M* R(=+(2*,'8!23!C,+>',-!N'2.>=+/!
('* kUR$2%8U.U,',7(*2U#$&+>-2/2*,+$UbU&#2/&#,+$!

?8*+#,/$!
(S* R'8!l$(0#+!
%(+)* X+#8-$*$R(,)(*$U"$+',,=$+(=!A=(. *
%.)* X>'2&$,*!:$.(=(*$/!A0$*=8!
%M.* X-$1,+$.!N->/U:,W$!
%'#* X-$=+'2?&',8!F2*(/,+(2*!!
0)* <2')(=!A=(.!
0()* <22.!,*.!R'>0!A.)(*(/+',+(2*!!
0MM* <,'*$/8-!R(&#2/&#,+$!
0M'* <,'*$/8-!N8'2&#2/&#,+$!?8*+#,/$!
0j)* <$'>-28-Y>(*(=!A=(.!
0S* <'$/#!l$(0#+!
6)4)* {UA)(*2O>+8'(=!A=(.!
6)4)5+** dAOA!"',*/,)(*,/$!
6)(** d->+,)(=!A=(.!R$=,'72%8-,/$!
615.'* d,/!9#'2),+20',&#8!:,//!?&$=+'2)$+'8!
6AF* d->+,)(*$!
6"M'* d-27,-!C,+>',-!N'2.>=+!?2=(,-!:2-$=>-,'!C$+42'5(*0!
66MM* d$',*8-Ud$',*8-!N8'2N#2/&#,+$!
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6MM* d$',*8-!N8'2N#2/&#,+$!
6+* d->=2/8-U"',*/3$',/$!
31)* _($','=#(=,-!9->/+$'(*0!A*,-8/(/!
31A* _8.'2=#-2'(=!,=(. *
3.41* _$+$'2*>=-$,'!:>-+(&-$!O2*.!92''$-,+(2*!
3M/1** _(0#!N$'32'),*=$!6(p>(.!9#'2),+20',&#8!
3&* _,('8!H22+/!
3'j1* _$+$'2*>=-$,'!?(*0-$!Y>,*+>)!92''$-,+(2*/!
#"%6#* :$%(=,*!C,+(2*,-!F*/+(+>+$!23!?+,+(/+(=/!,*.!d$20',&#8!
#MM* F/2&$*+$*8-!N8'2&#2/N#,+$!
#+* F2*!"',&!!
#!M)1* F*+$'*,+(2*,-!@*(2*!23!N>'$!,*.!A&&-($.!9#$)(/+'8!
^)* i,/)2*,+$/!
^)5#AB* bU(/2Ui,/)2*28-U 6UF/2-$>=(*$!
/15.'* 6(p>(.!9#'2),+20',&#8!:,//!?&$=+'2)$+'8!
/$* 6$,[$/!
+,- * ),//!+2!=#,'0$!',+(2!
.)* :,.$=,//(=!A=(.!
.(* :,.$=,//2/(R$!
.B^)** :$+#8-UiA/)2*,+$!!
."* :2-$=>-,'!C$+42'5!
.>* H$-,+(1$!:2-$=>-,'!),//!
E&")** )$//$*0$'!H(72C>=-$(=!A=(.!
.'** :,//!?&$=+'2)$+'8!
.'k.'* +,*.$)!:,//!?&$=+'2)$+'8!!
.$)* :$[A-2*,+$!
.$()* :>-+(1,'(,+$!R,+,!?+,+(/+(=,-!A*,-8/(/!
"<" " * ?2.(>)!,W(.$ *
"<"- " * ?2.(>)!*(+',+$!
".&* C>=-$,'!:,0*$+(=!H$/2*,*=$!
"&* C2+!H$&2'+$.!
-M/'5()* G'+#202*,-!N'2V$=+(2*/!+2!6,+$*+!?+'>=+>'$/!

R(/='()(*,*+!A*,-8/(/!
-'1* G%(.2?p>,-$*$!98=-,/$!
-'%* G%(.2?p>,-$*$!X&2%(.,/$!
-+1* G1$'!"#$!92>*+$'!
=51Gj)* |U92>),'28-Y>(*(=UA=(.!
M)/* N#$*8-,-,*(*$!A))2*(,U68,/$!
M1* N'(*=(&,-!92)&2*$*+!
M1)* N'(*=(&,-!92)&2*$*+!A*,-8/(/!
M()* N#2+2R(2.$!A'',8!
j5+-0* Y>,.'>&2-$!"()$UG3U<-(0#+!
&@* H22+!(*.>=+(2*!
&")5'BC* HCAU?$p>$*=(*0!
>=E* H$12->+(2*/!&$'!)(*>+$!
&?* H$+$*+(2*!+()$!
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'M'* ?>='2/$UN#2/&#,+$U?8*+#,/$!
'j'* ?Y>,-$*$!?8*+#,/$!
+#1* "2+,-!F2*!9#'2),+20',)!
+'M* kUD"'()$+#8-?(-8-EUJUN'2&,*$/>-32*(=!,=(.!/2.(>)!/,-+!
!6+* @RNUd->=2/8-"',*/3$',/$!
!3M/153&.'k.'* @-+',!_(0#!N$'32'),*=$!6(p>(.!9#'2),+20',&#8U_(0#!

H$/2->+(2*!",*.$)!:,//!?&$=+'2)$+'8!
NkN* 12->)$`12->)$!
$#M* [,'(,7-$!F)&2'+,*=$!(*!N'2V$=+(2*!
SM* l#2-$!N-,*+!
d#1* * O,/$!&$,5!+',=$/!
! k" )'* ! "̀ !A)8'(*!?8*+#,/$!
% 9#$)(=,-!?#(3+!
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+()$/!.,+(*0!7,=5!+2!+#$!JK () !=$*+>'8Q!:,*8!#$,-(*0!=>-+>'$/!(*!+#$!0-27$!=2*/(.$'!

&'# ()!(*!+(# ,/! ,*! ()&2'+,*+! )$.(=(*,-! &-,*+Q! i,&,*$/$! ,*.! A3'(=,*! +',.(+( 2*,-!

)$.(=(*$! ,*.! +#$! F*.(,*! A8>'1$.(=! )$.(=,-! /8/+$)! >/$! +#$! &-,*+! 32'! 1,'(2>/!

)$.(=,-!&>'&2/$/Q!@/>,--8;!+#$!$%+',=+/!,'$!,&&-($.!+2&(=,--8!(*!+#$!32')!23!='$,)/!

2'! 2(*+)$*+/;! 2'! ),.$! (*+2! &24.$'! .'>0/! 2'! (*3>/(2*/! DJ;IEQ! "#$ ! &'(*=(&,-!

+#$',&$>+(=!$33$=+/!(*=->.$!$*#,*=$)$*+!23!42>*.!#$,-(*0;! +'$,+)$*+!23!,/+#),;!

-$&'2/8;! &/2'(,/(/;! ->&>/;! ,*.! >/$.! ,/! )$)2'8U$*#,*=(*0;! ,*+(.$&'$//, *+;!
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=2))$'=(,-!,&&-(=,+(2*/!(*!=2/)$+(=/!,*.!#$,-+#!/>&&-$)$*+/!,'$!,++ '(7>+$.!+2!(+/!

,7(-(+8! +2! *2>'(/#! /5(*;! +2! '$.>=$! &(0)$*+,+(2*;! 3(*$! -(*$/;! ,*.! .,'5! =('=-$/;! +2!

),(*+,(*! 1$*2>/! =('=>-,+(2*! ,*.! =20*(+(1$! 3>*=+(2*(*0;! +2! ()& '21$! 7-22.!

=('=>-,+(2*;!+2!.$='$,/$!(*3-,)),+(2*;!,)2*0!2+#$'/Q!"#$!32')>-, +(2*/!=2*+,(*(*0!

+#$!&-,*+!#,1$!7$$*!'$&2'+$.!,/!/5(*!-2+(2*;!2'0,*(=!/#,)&22; !#,('!2(-;!#,('!0$-;!
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#,('! =2*.(+(2*$';! /5(*! ='$,);! /5(*! +2*$';! ),/5! &,=5;! =-$,*/(*0! 7,-);! /5( *!

)2(/+>'(W$';!3,=(,-!/$'>);!1(+,)(*;!.($+,'8!,*.!*>+'(+(2*,-!/>&&-$ )$*+/;!=20*(+(1$!

722/+$';!7>33$+! /$'>);! ,*.! ),*8! )2'$!DkEQ!:,*8!=2)&,*($/! ),*,0$!&'2.> =+/!

(*=->.(*0! &'#()!(*!+( !$%+',=+/!2'!(*0'$.($*+/!7,/$.!2*!+#(/!&-,*+!$/&$=(,--8!(*!A/(,!

DaE!7>+! ,-/2! (*!X>'2&$!DT;KEQ!F*!F*.(,! (+!4,/!&-,=$.! ,/!+#$!+#('.! )2/+! ()&2'+,*+!

)$.(=(*,-!#$'7!DbEQ!X%,)&-$/!23!=2))$'=(,-!&'2.>=+/!,'$!9$*+$'2%":!DF*.$ *,;!

F+,-8E;! 9$*+$1(+,":! DF*.$*,E;! 9$*+$--(*2! D?,7(*/,! 92'&;! @?AE;! H$1(+,-(3+!

9(+,9'})$!D6c~'$,-;!<',*=$E;!9(=-,&-,/+!D6c~'$,-;!<',*=$E;!,*.! 9$*+$--,!H$1$'/,!

D[8+'>/!O(2+$=#;!?&,(*E!DKEQ!_24$1$';!&'#()!(*!+( !(/!,-/2!32>*.!(*!#$'7,-!)$.(=(*$/!

,*.! *>+',=$>+(=,-/! ,/! ,*%(2-8+(=! DnEQ! "#$! X>'2&$,*! N#,'),=2&$(,! (*=->.$!
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&'#()!(*!+( !#,/!'$=$(1$.!)>=#!,++$*+(2*!.>$!+2!(+/!7'2,.!',*0$!23!+#$ ',&$>+(=!

,&&-(=,+(2*/!4#(=#!,'$!),(*-8!,//2=(,+$.!+2!(+/!$%=->/(1$!/&$=(,-( /$.!)$+,72-(+$/!

D32')$-8! 5*24*! ,/! /$=2*.,'8! )$+,72-(+$/E! =2))2*-8! 5*24*! ,/! =$*+$--2/(.$/Q !

"#(/!+$')!(*=->.$/!+#$!&$*+,=8=-(=!/,&2*(*/!,*.!+#$('!'$),(*(*0!& ,'+!4(+#2>+!+#$!

/>0,'! )2($+8;! 5*24*! ,/! ,0-8=2*$! 2'! /,&20$*(*Q! 9$*+$--2/(.$/! ,== 2>*+! 2*!

,1$',0$!32'!>&!+2!nv!23!+#$! .'8! ),//!23!+#$!#$'7!DJLEQ!A)2*0!+ #$!&-$+#2',!23!

=$*+$--2/(.$/;!'$/$,'=#!#,1$!32=>/$.!),(*-8!(*!,/(,+(=!,=(.!DAAE!,* .!),.$=,//(=!

,=(.!D:AE!,*.!+#$('!/,&2*(*/!,/(,+(=2/(.$!DARE!,*.!),.$=,//2/(.$ !D:RE!D<(0>'$!

IEQ! "#$/$! =$*+$--2/(.$/! ,'$! +#$! )2/+! ,=+(1$! =2*/+(+>$*+/! ,)2*0! + #$! 3,)(-8Q!
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?=($*+(/+!#,1$!.2*$!),*8!$332'+/!(*!$%&-2(+(*0!+#$!)$.(=,-!,&& -(=,+(2*/!23!72+#!+#$!

&-,*+! =$*+$--2/(.$/U$*'(=#$.! $%+',=+/! ,*.! (/2-,+$.! =$*+$--2/(.$ /Q! "#$! &'(*=(&,-!

'$&2'+$.!7(2-20(=,-!$33$=+/!23!+#$/$!)2-$=>-$/!(*=->.$!42>*.!#$,-(*0!Dn;JJwJTE;!

&'2+$=+(1$! $33$=+/! +2! *$>'2-20(=,-! (*V>'8! DJK;Jb;IKwkJ;JnwITE;! ()&'21$)$*+! 23!

)$)2'8;!&#8/(=,-!&$'32'),*=$! ,*.! ,*+(U.$&'$//,*+!DIT;kI;aJwab;kkwaL E;! ,*+(U

=,*=$'! DanwTLE;! ,*+(U(*3-,)),+2'8! ,=+(1(+8! Db;TJwTaE;! ,*.! )$+,72-(=! /8*.'2)$!

DTT;TKE! D<(0>'$! kEQ! "#$! -(+$',+>'$! $1(.$*=$/! +#$! (*+$'$/+! (*! +#$('! (/2-,+(2*! ,*.!

),//(1$!&'2.>=+(2*!32'!(*.>/+'(,-!&>'&2/$/Q!!
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A/!,721$U)$*+(2*$. 7#&'#()!(*!+(U.$'(1$.!&'2.>=+/!,'$!),(*-8!/2-.!,/!G"9Q!

"#$/$!+8&$/!23!)$.(=(*$/!,'$!>*.$'!-$//!/+'(=+!'$0>-,+(2*!3',)$42'5! =2)&,'$.!+2!

&'$/='(7$.!)$.(=(*$/Q!_24$1$';!(+/!+2%(=(+8!,*.!&#,'),=2-208!,'$!4$- -U.$/='(7$.!

DTb;TnEQ!A!'$&2'+!23!92/)$+(=!F*0'$.($*+!H$1($4!D9FHE!$%&$'+!&,*$-!DILJTE!DTSE!

=2*3(')$.!+#$!/,3$+8!23!.(33$'$*+!$%+',=+/!23!&'#()!(*!+( Q!F+!4,/!7,/$.!2*!.,+,!3'2)!

2',-! ,.)(*(/+',+(2*! (*! #>),*! /+>.($/! ,*.! !"# $!*.%! #>),*! =$--! =>-+>'$/Q! "#$!

,//$//)$*+! '$&2'+! 2*! &'# ()!(*!+( ! 78! X>'2&$,*! :$.(=(*$/! A0$*=8! DILIIE! DKLE!

=2*=->.$.!+#,+!+#$!+2-$',7(-(+8!23!2',-!&'#()!(*!+( !&'$&,',+(2*/!#,/!0$*$',--8!7$$*!

022.!,*.!*2!5*24*!,.1$'/$!$1$*+/!3'2)!&#,'),=21(0(-,*=$!.,+,!$%(/+ Q!_24$1$';!

+#$!<RA!#,/!*2+!,&&'21$.!,*8!=$*+$--2/(.$!,/!,!.'>0Q!N'27,7- 8!7$=,>/$!+#$'$!(/!

,*!,)7(0>(+8!(*!+#$!>*.$'-8(*0!)$=#,*(/)!23!,=+(2*Q!"#$!&'2&2 /$.!)2.$!23!,=+(2*!

(/! ),(*-8! 78! +#$! D(E! (*#(7(+(2*! 23! $*W8)$/! (*! ,! *2*U/&$=(3(=! ),**$ '! 7,/$.! 2*!

#8.'2&#27(=! (*+$',=+(2*!4(+#(*!+#$!#8.'2&#27(=! .2),(*!23!$*W8)$ /! ,*.!D((E!+#$!

(*3->$*=$! (*! +#$! )$)7',*$! 3->(.(+8Q! _24$1$';! ),*8! $332'+/! #,1$ ! 7$$*! .2*$! (*!

2'.$'!+2!$->=(.,+$!+#$!)$=#,*(/)!23!,=+(2*!,*.!+#$!&#,'),=2-20 (=,-!,/&$=+/!23!

=$*+$--2/(.$/!DKJEQ!!

G*$!23!+#$!)2/+!&'2)(/(*0!,&&-(=,+(2*/!23!=$*+$--2/(.$/!,'$!+# $('!,=+(1(+($/!

,/! ,*%(2-8+(=/! ,*.! ,*+(.$&'$//,*+/Q! 9$*+$--2/(.$/! /$$)! +2! ,12(.! + #$! +8&(=,-!

/$=2*.,'8!$33$=+/!3'2)!=-,//(=!)$.(=(*,-!+#$',&($/!23!,*%($+8U-(5$!.(/2 '.$'/!DITEQ!

"#$!&'(*=(&,-!2>+=2)$/!'$0,'.(*0!+#(/!,'$!.$/='(7$.!(*!+#$!32-- 24(*0!/$=+(2*/Q!!
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A*%($+8!(/!,!)$*+,-!.(/2'.$'!=#,',=+$'(/$.!32'!>*=$'+,(**$//!,*.!3$, '!,72>+!

+#$! 3>+>'$! -$,.(*0! +2! ,! *$'12>/! )22.Q! "#$! (*+$*/(+8! ,)2*0! & ,+($*+/! (/! #(0#-8!

1,'(,7-$!/(*=$!,*%($+8!2==>'/! .>$!+2!&$'/2*,-!+',>),/!2'! /+'$//! /(+>,+(2 */Q!F+!(/!

>/>,--8!,==2)&,*($.!78!=20*(+(1$;!/2),+(=;!,*.!7$#,1(2>',-!),*(3$ /+,+(2*/!DKIEQ!

R>$!+2!+#$!#(0#!&'$1,-$*=$!23!,*%($+8;!(+!#,/!7$=2)$!,/!=2))2* !)$*+,-!&'27-$)/!

32'!+#$!&2&>-,+(2*Q!"#$!/8)&+2)/!,*.!32')/!23!,*%($+8!,'$!#(0#- 8!1,'(,7-$;!,*.;!

(*!),*8!=,/$/;!(+!.$'(1$/!(*!3,+,-!=2*/$p>$*=$/!,/!/>(=(.$Q!:2'$21$';! +#$!.>',+(2*!
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,-/2! .(33$'/! ,)2*0!&,+($*+/!D3'2)! )2*+#/!+2!8$,'/EQ!A72>+!awKv!23 !+#$!0-27,-!

&2&>-,+(2*!/>33$'!3'2)!1,'(2>/!32')/!23!,*%($+8!.(/2'.$'/!4(+#!/>=#!/8)& +2)/!,/!

#(0#!7-22.!&'$//>'$;!$-$1,+$.!#$,'+! ',+$;! /4$,+(*0;!3,+(0>$ ;!>*&-$,/,*+!3$$-(*0;!

+$*/(2*;!(''(+,7(-(+8;!,*.!'$/+-$//*$//Q!F*!:$%(=2;!+#$!&'$1,-$*=$! 23!,*%($+8!(/!21$'!

aQI! )(--(2*! &$2&-$Q! F*! ,..(+(2*;! +#$! :$%(=,*! C,+(2*,-! F*/+(+>+$! 23! ?+,+(/+(=/! ,*.!

d$20',&#8! DFCXdFE! /#24$.! +#,+! .$,+#/! '$-,+$.! +2! )$*+,-! ,*.! 7 $#,1(2>',-!

.(/2'.$'/!(*='$,/$.!78!kkv!7$+4$$*!ILLn!,*.!ILJa!DKkEQ!?>(=(., -!+#2>0#+/!,'$!

+#$!3,+,-!=2*/$p>$*=$!23! ,*%($+8;! ,*.! (+! (/! -(/+$.! ,/!2*$! 23!+#$! )2/+! ()&2'+,*+!

3,=+2'!'(/5!23!/>(=(.$!DKa;KTEQ!

"'$,+)$*+!23!,*%($+8!)>/+!7$!.$,-+!,==>',+$-8!78!,!+#$',&(/+!4#2 !$1,->,+$/!

4#$+#$'! &/8=#2+#$',&8! /#2>-.! =2)7(*$! &#,'),=2+#$',&8Q! R$/&(+$! +#$ !
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63.+'!n.*O)*<! )00.,,+4*!L;-(.'S!V)HIWn!s!FDH9/'4A9D FD-.639151;6)'91DV47! './;06),.! "uUvFv\wG$^%!
"]F%C!V)RMZ!s!R)'*.,91!/+234,23)6.!,9*63),.!"7x_]_> ^_%!"]\%C!V)ZYZ!s!ZN;)1.*.!,9*63),.!"7x_]_> ]̂%!
"]w%C!EZ@!s!ZN;)1.*.!.24A+/),.!";*2;(1+,3./%C!EZV!s !EA+/4,N;)1.*.!0901),.C!V)VxZ!s!"]>%C!V9014)'6.*41!
,9*63),.C!V)KKZ!s!I;16+8;*06+4*)1!4A+/4,N;)1.*.!090 1),.!"/)--)'.+41C! ! X"D)-9'+*!,9*63),.%!"7xw^G]=]%!
"]_%$



!
!

! &*!

UTOTUTUT*1BF?BAAG;@XB;*

!
!
!

9$*+$--2/(.$/! ,'$! &$*+,=8=-(=! +'(+$'&$*$/! /,&2*(*/! ,*.! /,&20$*(* /! +#,+!

.$'(1$!3'2)!+#$!+'(+$'&$*$!$*.!&'2.>=+/! ! U,)8'(*!,*.! " U,)8'(*Q!F*!&'#()!(*!+( ;!+#$!

)>-+(3>*=+(2*,-!G?9!=,--$.! ! "̀ ! ,)8'(*! /8*+#,/$!D ! "̀ !A?E!(/!=,&,7-$!+2!,'',*0$!

+#$! >/,*8-! ,*.! 2-$,*,-8-! =,'72=,+(2*/! 32')(*0! ! U,)8'(*! ,*.! " U,)8'(*;!

'$/&$=+(1$-8!DnnEQ!A)2*0!+#$!G?9/!+#,+!#,1$!7$$*!3>*=+(2*,--8!=#,',=+$'(/$.!(*!

+#$!&-,*+!5(*0.2);!(+!(/!','$!+2!3(*.!,!G?9/!=,&,7-$!23!&'2. >=(*0!! U,)8'(*!)2'$!

3,12>',7-8!+#,*! " U,)8'(*!DnSEQ!"#$!+42!,)8'(*/!,'$!/+'>=+>',-!(/2)$'/!/(*=$!+#$!

>'/,*$U-(5$!/+'>=+>'$!23!! U,)8'(*!#,'72>'/!,!)$+#8-!/>7/+(+>+(2*!&,++$'*!2*!9UJS!

,*.!9UIL;!,*.!+#$!2-$,*,*$!/+'>=+>'$!23! " U,)8'(*!#,/!,!.2>7-$!)$+#8-,+(2*!(*!9U

ILQ!"#$'$32'$;!=$*+$--2/(.$/! ,'$! .(1(.$.! (*+2!+42! />73,)(-($ /! .$&$*.(*0!2*!+#$!

&'$=>'/2']!+#$!>'/,*$!,*.!2-$,*,*$!3,)(-8Q!O2+#! ! U,)8'(*!,*.! " !U,)8'(*!3>'+#$'!

>*.$'02!1,'(2>/!$*W8),+(=! )2.(3(=,+(2*/! />=#! ,/!2%(.,+(2*;!#8.'2%8-,+( 2*;! ,*.!

0-8=2/8-,+(2*!78!.(33$'$*+!0'2>&/!23!=8+2=#'2)$!NaTL!)2*22%80$*,/$!D9rNa TLE!

,*.!0-8=2/8-U+',*/3$',/$/!Dd"/E!D<(0Q!KE!DJLEQ!<(0>'$/!b!,*.!n!/#24!+#$!&>+,+(1$!

/+$&/!(*!+#$!=$*+$--2/(.$/!&,+#4,8!D,.,&+$.!3'2)!DSLEEQ!AR;!:R;!AA;!,*.!:A!,'$;!

/2! 3,';! +#$! -,/+! &'2.>=+/! .(/=21$'$.! (*! +#$! >'/,*$! 7',*=#Q! "#$8! ,'$ ! +#$! )2/+!

,==>)>-,+$.!=$*+$--2/(.$/!(*! &'#()!(*!+( Q!:2'$21$';!+#$!7(2-20(=,-!,=+(1(+($/!23!&'#

()!(*!+( !,'$!),(*-8!,++'(7>+$.!+2!+#$/$!32>'!=$*+$--2/(.$/Q!6(+$',+>'$!.$,-(*0!4(+#!

&'#()!(*!+( !,*.!=$*+$--2/(.$/!(/!),(*-8!32=>/!2*!+#$/$!32>'!=$*+$--2/(.$/;! (*.$$.Q!

H$0,'.(*0!+#$('!/+'>=+>'$/;!AA!(/!I >;k?;IkU+'(#8.'2%8U>'/UJIU$*$UInU2(=U,=(.;!:A!

(/!K?U#8.'2%8UAA;!AR!(/!+#$!$/+$'!23!AA!4(+#!+42!)2-$=>-$/!23!0->=2/$!,*.!2*$!



!
!

! &+!

)2-$=>-$! 23! '#,)*2/$! ,++,=#$.! ,/! @UIU6U'#,)#*2&8',*2/8-DJ & aEU?UAU

0->=2&8',*2/8-DJ& KEU?U0->=2&8',*2/8-;! :R! (/! ,*! $/+$'! 23! :A! 4(+#! +#$! /,)$!

.$/='(7$.!2-(02/,==#,'(.$Q! "#$!0-8=2/8-,+(2*!2==>'/! (*!+#$!9UIn! (*! 72+#!=,/$/!

D<(0>'$! IE! ! DSJEQ! F*! =2*+',/+;! +#$! 2-$,*,*$! /$'($/! #,1$! *2+! 7$$*! /+>.($.! ,/!

$%+$*.$.!,/!>'/,*$!/$'($/!DSIEQ!

G1$'!aL!+'(+$'&$*2(.!=2)&2>*./!23! &'#()!(*!+( !.$'(1$.!$(+#$'!3'2)!+#$!>'/,*$!

,*.! 2-$,*,*$! /+'>=+>',-! />7+8&$/! #,1$! 7$$*! '$&2'+$.Q! AW$',.! DILJ KE!

=2)&'$#$*/(1$-8! -(/+$.!+#$/$!=2)&2>*./;! 7,/$.! 2*!+#$('! '(*0! />7/+(+ >+(2*;! +#$!

#8.'2%8-,+(2*!&2/(+(2*/;!+#$!.2>7-$!72*.D/E!&2/(+(2*D/E;!,*.!+#$!/+'>=+>'$!23!+#$!

0-8=2/8-!)2($+8;!4(+#!+#$('!>/>,-!,*.!=,*2*(=,-!.$*2)(*,+(2*/Q! !

!!

$
$
!
!
!
!
!
!
!
!
!
!
!
!
!
$



!
!

! &,!

!
!
!
@)I3,.$ OZ! Z6';06;'.,! 48! 63.! 2.*6)0901+0! 6'+6.'2.*.,! .*/! 2'4/ ;06,! 2'.0;',4',! 48! 63.! 6?4! (')*03.,! 48! 63.!

0.*6.114,+/.,! 2)63?)9S! ! D)-9'+*! 84'! 63.! ;',)*.! (')*03C! )*/! " D)-9'+*! 84'! 63.! 41.)*)*.! (')*03! ")(4B.%$!!

Z;(,6+6;6+4*! 2)66.'*,! 48! 63.! 0.*6.114,+/.,! 48! 63.! ; ',)*.! 8)-+19! "1.86%! )*/! 63.! 41.)*)*.! 8)-+19! "'+536%$!

V.*6.114,+/.,!0)*!400;'!+*!63.!;',)*.!"VD=vC!VD^G!D !-.6391%!4'!41.)*)*.!"V^G!D!/+-.6391%!692.,!?+63!/4;(1.!

(4*/,!400;''+*5!)6!V=^DV=FC!V=FDV=]!4'!V^GDV^=C!)*/ !24,,+(1.!,;(,6+6;6+4*,!"W=C!W^C!WF!s!H!4'!EH!)*/!W\!

s!H!4'!41+54,)003)'+/.%!!"(.14?%$$

HO HO

! -amyrin " -amyrin

R1, R2, R3 = H or OH

R4 = H or oligosaccharide

HO

CO2R4R1

R3

1
2

3
4

5

23

10

6
7

8
9

1211 13

14
15

16

17
18

22

21
20

19

28

R2

ursane pathway oleane pathway

ursane-type centellosides 

(AA, MA, AD, MD)

oleane-type centellosides

HO

CO2R4R1

R3

1
2

3
4

5

23

10

6
7

8
9

1211 13

14
15

16

1718

22

21
20

19

28

R2



!
!

! &-!

$

!
$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

@)I3,.$] $!7!,;--)'+,./!,03.-.!48!(+4,9*63.,+,!48!;',)*.D1+< .!0.*6.114,+/.,!"4A+/)6+4*,!)*/!51904,91)6+4*,%$!

"R+5;'.!)/)26./!8'4-!"vG%%$!@*P9-.,!)*/!63.+'!n.*O) *<!)00.,,+4*!L;-(.'S!VxM_=>7]F!s!V96403'4-.!

M\wGD/.2.*/.*6! V ]̂! -4*44A95.*),.! 4A+/+P+*5! "uRGG\w= v%! "=^w%C! VxM_=\@=v! s! V96403'4-.! M\wGD

/.2.*/.*6!V^F!-4*44A95.*),.!4A+/+P+*5!"u:GG\w^G$=%! "=^w%C!VxM_=>V==!s!V96403'4-.!M\wGD/.2.*/.*6!

V^y!-4*44A95.*),.!4A+/+P+*5!"u&]_]]w^%!"vF%C!&n:_F7 K=!s!:'+6.'2.*4+/!0)'(4A91+0!)0+/S!&KMD51;04,.!

]̂DED51;04,916')*,8.'),.!"uM=vw_=>$=%!"=wv%%C!z!s!;*<*?4*!.*P9-.$!!

HO
COOH

COOH

HO
OHC

COOH

HO
HOH2C

COOH

HO

COOH

HO

CHO

HO

CH2OH

HO

CH2OH

HO
HOH2C

CH2OH

HO
HOH2C

COOHHO

HO
HOH2C

COOHHO

OH

HO
HOH2C

CO-gluHO

HO
HOH2C

CO-gluHO

23-hydroxyuvaol uvaol

Ursolic aldehyde23-hydroxyursolic aldehyde

ursolic acid23-hydroxyursolic acid3-hydroxy-23-oxours-
12-en-28-oic acid

3-hydroxy-12-ene
-23,28-dioic acid

Asiatic acid

Madecassic acid

Asiaticoside

Madecassoside

!  - amyrin
CYP716A83

?

CYP714E19

CYP716C11

UGT73AD1

HO

OH



!
!

! &.!

!
!
@)I3,.$ ^$! 7! ,;--)'+,./! ,03.-.! 48! (+4,9*63.,+,! 48! 41.)*)*.D1 +<.! 0.*6.114,+/.,! "4A+/)6+4*,! )*/!

51904,91)6+4*,%$!"R+5;'.!)/)26./!8'4-!"vG%%$!@*P9-.,!)*/!63.+'!n.*O)*<!)00.,,+4*!L;-(.'S!VxM_=>7]F!s!

V96403'4-.!M\wGD/.2.*/.*6!V ]̂!-4*44A95.*),.!4A+/+P+ *5!"uRGG\w=v%!"=^w%C!VxM_=\@=v!s!V96403'4-.!

M\wGD/.2.*/.*6!V^F!-4*44A95.*),.!4A+/+P+*5!"u:GG\w^ G$=%!"=^w%C!VxM_=>V==!s!V96403'4-.!M\wGD

/.2.*/.*6!V^y! -4*44A95.*),.! 4A+/+P+*5! "u&]_]]w^%! "v F%C!&n:_F7K=!s! :'+6.'2.*4+/!0)'(4A91+0! )0+/S!

&KMD51;04,.!̂ ]DED51;04,916')*,8.'),.!"uM=vw_=>$=%!"=wv%%C!z!s!;*<*?4*!.*P9-.$!!

HO

COOH

HO

CHO

HO

CH2OH

HO

CH2OH

HO
HOH2C

CH2OH

HO
COOH

COOH

HO
OHC

COOH

HO

Erythrodiol

HO
HOH2C

CH2OH

23-hydroxyerythrodiol

Oleanolic aldehyde
23- hydroxyoleanolic aldehyde

Oleanolic acid
Hederagenin Gypsogenin Gypsogenic acid

!  - amyrin

Arjunolic acid

HO
COOH

COOH
HO

CYP716A83

CYP714E19

UGT73AD1

CYP714E19



!
!

'/!

UTOTOT* 1<KKBG7ACD@F@:*<:@X;*[1j);\!
!
!
!

&'#()!(*!+( !&2//$//!=2*/(.$',7-8!p>,*+(+($/!23!=,33$28-p>(*(=!,=(./!D9YA/E!

,*.! .(U9YA/Q! "#$! ,*+(U(*3-,)),+2'8! ,*.! +#$!&2/(+(1$!$33$=+! *$>'2.$0$*$',+(1$!

.(/$,/$/! =2>-.! ,-/2! 72! ,++'(7>+$.! +2! 9YA/! DITEQ! 9YA/! =2*/(/+! 23 ! =,33$(=! ,=(.!

$/+$'(3($.!+2!p>(*(=!,=(.Q!:,*8!&-,*+/!&'2.>=$!=,33$28-p>(*(=!,=(.!,*.!$/+$'(3(=,+(2*!

2==>'/! ,+! &2/(+(2*/! k;! a! ,*.! T! 23! +#$! p>(*(=! ,=(.! )2($+($/! DSa ;STEQ!&'# ()!(*!+( !

&2//$//! ,*! >*>/>,-! =#$)(=,-! )2.(3(=,+(2*! -$,.(*0! +2! ('7(=! ,=(.Q! F+! (/! ,! 9YAU

.$'(1,+(1$!4(+#!,!),-2*8-!0'2>&!,++,=#$.!+2!(+/!p>(*(=!,=(.!)2 ($+8Q!F'7(=!,=(.!#,/!

/#24*! !"# $!*.%! ,*+(=2--,0$*,/$! ,*.! ',.(=,-! /=,1$*0(*0! ,=+(1(+8! DSKwSnEQ! G+#$'!

#(.'2%8=(**,+$/! />=#! ,/! BU=2>),'(=! 2'! 3$'>-(=! ,=(.! =,*! 32')! ,-/2! p>(*(=! ,=(.U

$/+('(3($.!=2)&2>*./]! BU=2>),'28-p>(*(=U,=(.!DBU92YAE!,*.;!3$'>-28-p>(*(=! ,=(.!

D<YAE!D<(0>'$!SEQ!#

!
!

!
@)I3,.$_Z!V4-24,+6+4*!48!VY7,!)*/!/+DVY7,!84;*/!+*! !+'&()&$)*&'

OH

OH
O

O

HO

O
O

O
HO

O

O

OH

HO
O

OR3

HO

OR2

OR1

O
R4O

OH

OH
O

R1=caffeoyl, R3=R3=R4=H: 3-CQA

R2=caffeoyl, R3=R3=R4=H: 4-CQA

R3=caffeoyl, R3=R3=R4=H: 5-CQA

R1=R2=caffeoyl, R3=R4=H: 3,4-diCQA

R1=R3=caffeoyl, R2=R4=H: 3,5-diCQA 

R1=R4=H, R2=R3=caffeoyl: 4,5-diCQA

R1=R3=caffeoyl, R2=malonyl, R4=R5=H: irbic 
acid

caffeoyl=

irbic acid

quinic acid



!
!

'&!

UTOTOT* -?IB>*=I7?G:IBE@:<A;*

!
!
!

:2/+!23!+#$!.$/='(7$.!+#$',&$>+(=,-!,=+(1(+($/!23!&'#()!(*!+( !,'$!)$.(,+$.!78!

=$*+$--2/(.$/Q!_24$1$';!&'#()!(*!+( !=2*+,(*/!2+#$'!)$+,72-(+$/!/>=#!,/!&#$*2-(=!

=2)&2>*./;!(*=->.(*0!3-,12*2(./;!3,++8!,=(./;!,*.!/+$'2-/Q!"#$ !7(2-20(=,-!,=+(1(+($/!

23!)2/+!23!+#$/$!)2-$=>-$/!32>*.!(*! &'#()!(*!+( !'$),(*/!>*$%&-2'$.Q!!

<-,12*2(./!32>*.!(*! &'#()!(*!+( !/>=#!,/!5,$)&3$'2-;!p>$'=$+(*!D<(0>'$!JLE!

,*.!'$-,+$.!0-8=2/(.$/!#,1$!.$)2*/+',+$!,*+(2%(.,*+!&'2&$'+($/! (*!#>),*!32'$/5(*!

3(7'27-,/+/!DSSEQ!

!
!
!
!

!
!
!

@)I3,.$56Z!R1)B4*4+/,!<).-28.'41!)*/!N;.'0.6+*!
!
!
!

X//$*+(,-! 2(-! 3'2)! +#$! ,$'(,-! &,'+/! 23! &'# ()!(*!+( ! =2*+,(*/! #(0#! -$1$-/! 23!

/$/p>(+$'&$*$/! D9JTE! ,*.! )2*2+$'&$*2(./! D9JLE;! (*=->.(*0! ! U#>)>-$*$;! " U!

=,'82&#8--$*$;! 7(=8=-20$'),='$*$;! 0$'),='$*$UR;! ,*.! )8'=$*$! ,/! +#$! ),V2'!

=2*/+(+>$*+/Q! X//$*+(,-! 2(-! $%+',=+/! /#24$.! ,*+(7,=+$'(,-! ,=+(1(+($/! DJLLEQ! G+#$'!

O

OH

O
OH

OH

HO

kaempferol

O

OH

O
OH

OH

HO

OH

quercetin



!
!

''!

=2)&2>*./! #,1$! 7$$*! =#,',=+$'(/$.! ,/! 2%80$*,+$.! /$/p>(+$'&$*$/! D$Q 0Q;!

#>)>-$*$! $&2%(.$;! =,'82&#8--$*$! 2%(.$E;! 2%80$*,+$.! )2*2+$'&$*$/! D$Q0Q;!

)$*+#2*$;! ! U+$'&(*$2-E!,*.!,!/>-3(.$!/$/p>(+$'&$*2(.!D)(*+/>-3(.$EQ!!

!
!
!

R+92.$:Z$Z2.0+)1+,./!-.6)(41+6.,!84;*/!+*! !+'&()&$)*&'
!
AG.8)#+2$#(&=')'3.&'$ E.LZ!
$ $

FG.&(2)#=# ,

"-()./01-2-3$43 ! 3! 3" 3567/.829:, ;!*!<,

=12/16:2-3&>?>@3(A2B:()06,:():A, ;!*!<,

!3/1 ! :.063! 3" 3567/.8: # ;!*#<,

C1! :.06D72-1(:,E,8/.F.62-# ;!*#<,

$3! 3! 3" 3$3/.7B1A.06567/.829:# ;!*#<,

!>$392/1! :.06D72-1(: # #;!*#<,

G2)09A./.-2H:A06,16/.).6,567/.829:# ;!*#<,

I:A76.06):J.8:, ;!*$<,

I:A76.068:A.(.-2- # ;!*#<,

I61K.-.63$3! 3" 3J06.806567/.829:, ;!*!<,

$3)09A.J03L31F.3"3/1A.(:-3L3.-:, ;!*!<,

M:()06,$>'392/1! :.06D72-1(: # ;!*#<,

'43! 3B:()0628.H61K.-:, ;!*!<,

'3B:()067BN:662H:A.-:,567/7A.-29:, ;!*!<,

! 382-1F.06567/1A.61/(.-:# ;!*#<,

'>&>?>@3(:(A1B:().J0H61K.-:, ;!*#<,

%&'()3&3IO", ;!*$<,

PN2D72-.6, ;!*!<,

@2+1(&()0=! !
"6N1H7A1-,", ;!*#<,

C18(2662/:(2-, ;!*'<,

C18(2662H:A.6, ;!*'<,

G:)09A./0/6.571-1-92-, ;!*!<,

;#Q<3@>'4392)09A.J03+35:A1-06R1K1-.-:, ;!*#<,

@>'4392)09A.J03+3B:()06H61K1-, ;!*!<,

S7/)A:-.-:, ;!*#<,

T602-R1-2-,U, ;!*#<,

V8.B:A,.H,D7:A/:(2-3A7(2-.829:, ;!*&<,

W1:BFH:A.6, ;!*&X!*@<,

W1:BFH:A.6,$3! 3567/.829:3@3! 3A)1B-.829:, ;!*&<,

W1:BFH:A.6,$3! 3A)1B-.829:, ;!*&<,

W1:BFH:A.63$3! 3567/.829:, ;!*&<,

W1:BFH:A.63$3! 3567/7A.-29:, ;!*&>!*@<,

W2:K2(.-:, ;!*!<,

W2-./.7B1A2-, ;!*#<,

Y7(:.62-,@3567/.829:3'43;* 3#3B:()063#3N7(:-.1(:, ;!*#<,



!
!

'(!

'43! 3B:()06N1K1/)16/.-:, ;!*#<,

#43! 3B:()06F)18:.662-28.R1K1-, ;!*#<,

M2A2Z/2-, ;!*#<,

O7:A/:(2-, ;!*&>!*@<,

O7:A/:(2-, ;!*&<,

O7:A/:(2-3$3;?443F3)09A.J0N:-[.065161/(.829:<, ;!*#<,

O7:A/:(2-3$3! 3! 3" 3567/7A.-29:, ;!*&<,

O7:A/:(2-,(:(A1B:()06,;&>@>$4>'4<,:():A, ;!*#<,

O7:A/:(2-3$3! 3567/7A.-29:, ;!*&<,

O7:A/:(2-3$392567/.829:, ;!*&<,

O7:A/:(2-3$3! 3567/.829:, ;!*$>!*&<,

O7:A/:(2-3$3! 3A)1B-.829:, ;!*&<,

O7:A/:(2-3@3567/7A.-29:, ;!*$<,

O7:A/:(2-3! 3F:-(.8063):J.829:, ;!*&<,

O7:A/:(2-3A7(2-.829:, ;!*$>!*&<,

O7:A/:(2-3A7(2-.829:,1-16.57:,\2(),1-,1992(2.-16,F: -(.8:,B.2:(0, ;!*&<,

&>?>@>+3(:(A1B:().J03$4>'43B:()06:-:92.J0,28.R1K.-:, ;!*#<,

#44>'44>?443(A21/:(06560/2(2-, ;!*#<,

]25)(:.-:, ;!*#<,

"#$%! !
%&'()3$3CO", ;!*$<,

+,)3&3CO"# ;!*$<,

%&'()3&3CO", ;!*$<,

$3/1HH:.063>,&3IO", ;!*$<,

$3/1HH:.063>,&3IO", ;!*$<,

C)6.A.5:-2/,1/29, ;!>#L>!*!>!*&>!*@>!*+<,

CA0(./)6.A.5:-2/,1/29, ;!>#L<,

;B.-.3 +,)<,$>'392-CO",, ;!*$<,

$>&3! 392/1HH:.063'3! 3B16.-06D72-2/,1/29, ;!>!*$>!*&>!*+<,

;923%&'()<,$>'392CO", ;!>!*$>!*@<,

;923(&'() <,$>&392CO", ;!>!*$>!*&>!*+<,

!>$392CO", ;#L<,

!>'392CO", ;!<,

!>&392CO", ;#L>!*&>!*@<,

'>&392CO", ;!*@<,

V8./)6.A.5:-2/,1/29,", ;#L<,

V8./)6.A.5:-2/,1/29,C, ;#L<,

^:./)6.A.5:-2/,1/29, ;!>#L<,

_A2H:A762/,1/29, ;!*+<,

&'()*'*+,*-.% , ,

#>?3921B2-.3@3)09A.J031[:612/,1/29, ;!*#<,

T2NN:A:662-,#3! 3! 3" 3567/.829:, ;!*!<,

!!3)09A.J03L>!*392)09A.`18B.-2/,1/29,!!3 ! 3" 3567/.829:, ;!*#<,

a18B.-2/,1/29, ;!*#<,

M:()06,:F2`18B.-1(:, ;!*#<,

/0))(!0123%# ,

"8/.AN2/,1/29,#>?392):J19:/1-.1(:, ;!*#<,

C)176B..5A2/,1/29, ;!*#<,

Y17A2/,1/29, ;!*#<,

b6:2/,1/29, ;!*#<,



!
!

')!

b6:.B29:, ;!*#<,

c16B2(2/,1/29, ;!*#<,

Q(:1A2/,1/29, ;!*#<,

_A29:/1-.2/,1/29, ;!*#<,

_A29:/1-.2/,1/29, ;!*#<,

&*4(01.)(4.-.%!5*+60-21!7*4(,.+%8 # ,

"/:(.J0/:-(:660-.6 # ;!*L<,

9*-*).+7.-.% ! ,

=2/0/6.:6:B:-:, ;!**<,

=.A-06,1/:(1(:, ;!**<,

C1BF):-:, ;!**<,

! 3/1A0.F)066:-:, ;!!*<,

#3/0B:-:, ;!**<,

! 3:6:B:-:, ;!**<,

$3:6:B:-:, ;!**<,

%&'()3H1A-:8:-:, ;#<,

T:A1-06,H.AB1(:, ;!*!<,

Y2B.-:-:, ;!**<,

Y2-16..6, ;!**<,

M:-().-:, ;!**<,

M:()06,/1AK1/A.6, ;!**<,

M:()06,()0B.6, ;!**<,

M0A/:-:, ;!**<,

$3-.-:-3#3.-:, ;!**<,

%3F):661-9A:-:, ;!**<,

%3F2-:-:, ;!**<,

! 3F2-:-:, ;!**<,

c2-:-:, ;#<,

c76:5.-:, ;!**<,

_:AF2-:-3'3.6, ;!**<,

%3(:AF2-:-:, ;!**<,

$3(:AF2-:-:, ;!**<,

_:AF2-.6:-:, ;!**<,

%3()7`:-:, ;!**<,

:.%;<2).+7.-.%! !
"N8/2-1(:, ;!*#<,

"A28(.6./):-:, ;!*#<,

166.31A.B19:-9A:-:, ;!**<,

"A.B19:-9A:-:, ;!**<,

=2/0/6.5:AB1/A:-:, ;!**<,

" 3/192-:-:, ;!**<,

C1A0.F)066:-:, ;#<,

C1A0.F)066:-:,.J29:, ;!**<,

C:9A:-.6, ;!*#<,

$3/7A/7B:-:, ;!**<,

G:.J03/1F8292.6, ;!*#<,

S6:B:-:EN2/0/6.:6:B:-:, ;#<,

SF2/:9A.6, ;!*#<,

SAB1/A:-:,G, ;#<,

I1A-:81-:, ;!*#<,



!
!

'*!

I1A-:8.6,, ;!*#<,

T:AB1/A:-:,", ;!**<,

T:AB1/A:-:,=, ;#<,

T:AB1/A:-:,=, ;!**<,

T:AB1/A:-:,G, ;!**<,

T67(2-.8.-:, ;!*!<,

U:J1)09A.H1A-:8.6, ;!*#<,

%3)7B76:-:, ;!**<,

U7B76:-:,:F.J29:, ;!**<,

L43)09A.J01N8/281(:# ;!*#< #

$3)09A.J067N2B2-# ;!*#< #

!&3)09A.J08.61K:(2K.-: # ;!*#< #

V8.F17():-.6, ;!**<,

M2-(876H29:, ;!**<,

^:.F)0(192:-:, ;!**<,

c)0(7N:A2-, ;!*#<,

d28)2(2-, ;!*!<,

+,)38:8D72,81N2-:-:,)09A1(:, ;!*#<,

Q.61K:(2K.-:, ;!*#<,

QF17()76:-.6, ;!**<,

e2A292H6.A.6, ;!**<,

:).+*4% , ,

G:B:()068D716:-:, ;!*#<,

M:()068D716:-:, ;!*#<,

QD716:-:, ;!*#<,

QD716:-:, ;!*#<,

Q(25B18(3&3:-3$3.6, ;!*#<,

Q(25B18(:A.6, ;#<,

=)'.+!).+7.-*23% ! ,

c):.F)0(2-,1, ;!*!<,

Q.61-:8.6, ;!*#<,

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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'+!

UTQT* M>GXD:?@GF*GK*1BF?BAAG;@XB;*
!
!
!
UTQTUT* '?<?D;*GK*:BF?BAAG;@XB;*=>GXD:?@GF**

!
!
!

!"#$'$!,'$!'$,/2*/!4#8!+#$'$!(/!,*!>'0$*+!*$$.!32'!,*!,-+$'*,+ (1$!&'2.>=+(2*!

)2.$-!23!=$*+$--2/(.$/Q! &'# ()!(*!+( U.$'(1$.! )$.(=(*$/ #,'$!$%=->/(1$-8!32>*.! ,/!

G"9/Q! "#(/! +8&$! 23! )$.(=(*$/! ,'$! >*.$'! ,! -$//! /+'(=+! '$0>-,+(2*! 3',)$42'5!

=2)&,'$.! +2! &'$/='(&+(2*! )$.(=(*$/! DJJJEQ! F*! X>'2&$;! 2*-8! 32>'! =2>*+'($/!

$*=2)&,//! +#$! '$0>-,+(2*! &'# ()!(*!+( U7,/$.! &'2.>=+/! DTEQ! "#(/! 32'0(1$*$//! (*!

p>,-(+8! ,//>',*=$! +20$+#$'! 4(+#! 21$'$%&-2(+,+(2*! .>$! +2! +#$! $*2')2>/! ),'5$+!

.$),*.! #,/! =,>/$.! ,! 4(-.! /+2=5! .$&-$+(2*! (*! /2)$! =2>*+'($/Q! :2'$ 21$';! &'#

()!(*!+( !/+,*./!>/>,--8!(*!),'/#8!,*.!/4,)&8!.(+=#$/!,*.!&2*./Q!"#2/$!#,7( +,+/!

,'$!&'27-$),+(=!32'!(*.>/+'(,-!/>&&-8!.>$!+2!+#$!&'$/$*=$!23!>* ,==$&+$.!-$1$-/!23!

#$,18! )$+,-/;! )(='27(,-! -2,./;! ,43>-! 4,/+$;! ,*.! 2+#$'! #,W,'.2>/! =#$)(=,-/Q!

"#$*;!(+/!#,'1$/+(*0!=,*!=,>/$!+#$!3,(->'$!(*!+#$!p>,-(+8!, //>',*=$!+2!(*.>/+'(,-(W$!

+#$! $%+',=+(2*! 23! =$*+$--2/(.$/! (*! &#8+2&#,'),=$>+(=,-! =2)&,*($/! DJJIEQ!

H$0,'.(*0! +#$! $=2-208! 23! +#(/! &-,*+;! (+! &'$/$*+/! #(0#! =#$)2. (1$'/(+8! 1,'(,*=$!

,)2*0!+#$('!&2&>-,+(2*/!DSIEQ!:$.(=(*,-!&-,*+/!,'$!>/>,--8!=#$ )2U1,'(,7-$!/(*=$!

+#$('! 7(2,=+(1$! )2-$=>-$/! ,'$! ),(*-8! /&$=(,-(/$.! )$+,72-(+$/Q! " #(/! +8&$! 23!

)2-$=>-$/!#,1$! ,!0'$,+!1,'(,7(-(+8! ,)2*0!&2&>-,+(2*/! /(*=$!+#$8! ,'$! '$-,+$.!+2!

,.,&+,+(2*! +2! +#$! $*1('2*)$*+! DJJkEQ! "#(/! 1,'(,+(2*/! ,-/2! =2)& '(/$! +#$! p>,-(+8!

=2*+'2-! (*! +#$! $%&-2(+,+(2*! 23! ,! )$.(=(*,-! &-,*+! DJJJEQ! F*! 3,=+;! +#$! -$1$-! 23! +2+,-!

+'(+$'&$*$/! =,*! 1,'8! 7$+4$$*! J! U! nv! ,)2*0! &2&>-,+(2*/! DJJaEQ! :2'$21$';! +#$!



!
!

',!

.(/+'(7>+(2*!23!&'#()!(*!+( !(/!'$/+'(=+$.!+2!+#$!4$+-,*./!23!+'2&(=,-!,*.!/>7+'2&(=,-!

,'$,/!,*.!(/!=#,',=+$'(/$.!78!/-24!0'24+#!(*!*,+>',-!$*1('2*)$*+/!DJ JTEQ!!

"#$!$%+',=+(2*!23!=$*+$--2/(.$/!(/!),(*-8!+#'2>0#!=#$)(=,-!$%+',=+(2*!.('$=+-8!

3'2)!+#$!&-,*+Q!"2!.$1$-2&!-,'0$!*>)7$'!23!&-,*+/! ,*.! ,! />( +,7-$!&'2.>=+(2*!23!

=$*+$--2/(.$U$*'(=#$.!$%+',=+/!2'!+#$('!&>'(3(=,+(2*;!,-+$'*,+(1$!/8/+$)/!/#2>-.!7$!

>/$.Q!N-,*+!7(2+$=#*2-208!&'2.>=+(2*!&-,+32')/!=,*!=2&$!+#$!$*-(/+$.!-()(+,+(2*/!

=2)&,'$.!+#$!=-,//(=,-!#,'1$/+(*0!)$+#2./Q!F*!+#$!-,/!+42!.$=,.$/; !),*8!$332'+/!

#,1$!7$$*!.2*$!+2!$/+,7-(/#!&-,*+! !"#$!*.%#=>-+>'$/!23!&'#()!(*!+( !,*.!+2!,=#($1$!

/>(+,7-$!7(2+$=#*2-20(=,-!&'2.>=+(2*!23!=$*+$--2/(.$/Q!

!
!
!
UTQTOT* 4@GAGJ@:<A*=>GXD:?@GF*GK*:BF?BAAG;@XB;*

!
!
!

N-,*+!!"#$!*.%!=>-+>'$!(/!,!1$'/,+(-$!,*.!()&2'+,*+!+22-!(*!72+#!7,/(=!,*.! ,&&-($.!

'$/$,'=#;!(*!,..(+(2*!+2!=2))$'=(,-!,&&-(=,+(2*/Q!F+!=2*/(/+/!(*!+ #$!!"#$!*.%!=>-+>'$!

23!&-,*+!=$--/;!+(//>$/;!,*.!2'0,*/!>*.$'!/&$=(3(=!&#8/(=,-!,*.!=# $)(=,-!=2*.(+(2*/Q!

"2+(&2+$*=8!23!&-,*+!=$--/!(/!+#$!='>=(,-!3$,+>'$!+#,+!#,/!-$.!+2!+#$!.$1$-2&)$*+!23!

&-,*+!7(2+$=#*2-208Q!9$--!+2+(&2+$*=8!(/!.$3(*$.!,/!+#$!0$*$+(=!&2+$*+(,-!23!,!=$--!+2!

0$*$',+$! ,! 4#2-$! )>-+(=$-->-,'! 2'0,*(/)Q! F+! &$')(+/! +#$! =-2*,- ! &'2&,0,+(2*! 23!

&-,*+/! !"#$!*.%Q!"#(/!(/!2*$!23!/>=#!,-+$'*,+(1$!)$+#2.!32'!)>-+(&-8(*0!0$* $+(=,--8!

(.$*+(=,-!=2&($/!23!(*.(1(.>,-!&-,*+!+#'2>0#!,/$%>,-!'$&'2.> =+(2*!DJJKEQ!!

N-,*+!!"#$!*.%!=>-+>'$!(*=->.$/!72+#!.(33$'$*+(,+$.!=>-+>'$/!D+#$!4#2-$!&-,*+;!

/#22+/;!2'!'22+/E!2'!.$.(33$'$*+(,+$.!=>-+>'$/!D$Q0Q;!=,-->/$/!2'!&'2+2&-,/+/EQ!"#$/$!

+(//>$/! =,*! 7$! &-,=$.! (*+2! -(p>(.! )$.(,! +2! &$'32')! $(+#$'! 7,+ =#! 2'! =2*+(*>2>/!



!
!

'-!

7(2&'2.>=+(2*!23!*,+>',-!=2)&2>*./!$*.20$*2>/!&'2.>=$.!78!+#$ !&-,*+/Q!"#$/$!

&-,+32')/!,'$!=2))2*-8!*,)$.!N-,*+!O(23,=+2'($/!DJJbEQ!!

N-,*+!7(2+$=#*2-208!=,*!=2&$!+#$!$*-(/+$.!-()(+,+(2*/!=2)&,'$ .!+#$!=-,//(=,-!

=$*+$--2/(.$/! &'2.>=+(2*Q! "#$8! ,'$! /2(-! (*.$&$*.$*+! ,*.! '$.> =$.! +#$! *$$.! 32'!

#(0#!4,+$'!/>&&-($/Q!"#$*;!&'#()!(*!+( !!"#$!*.%#=>-+>'$/!=,*!7$!'$&$,+$.-8!&,//$.!

(*! ,!=2*+'2--$.!$*1('2*)$*+Q!:2'$21$';!=$--/!=,*!7$!/+2'$.!(*!='82&'$ /$'1,+(2*Q!

"#$/$!3$,+>'$/!),5$!&-,*+! !"#$!*.%#=>-+>'$/!,*!$=2U3'($*.-8!7(2+$=#*2-208Q!F*!+$')/!

23! &'2.>=+(2*;! &-,*+! 7(2+$=#*2-208! 2&$*/! ,! 7'2,.! 3',)$42'5! +2 ! 3$,+! ,*.! +2!

(*1$/+(0,+$! #24! +2! ),*(&>-,+$! +#$! =>-+>'$/! +2! 2&+()(W$! +#$!&'2.>=+(2*! 23!

=$*+$--2/(.$/Q!H$0,'.(*0!+#$!p>,-(+8;!+#$/$!&-,+32')/!,'$!3'$ $!23!&$/+(=(.$/;!#$,18!

)$+,-/;! ,*.!2+#$'!&22'!$*1('2*)$*+,-!=2*.(+(2*/!+#,+!=,*!,33$ =+!3($-.!=>-+(1,+(2*!

DJJnEQ!!

!
!
!
UTQTOTUT*".!'()'%)*'!)$!/)%01! :DA?D>B;*

!
!
!

"#$!&'2.>=+(2*!23!,!/&$=(3(=!)$+,72-(+$!(*!&-,*+!!"#$!*.%!=>-+>'$!.$&$*./!2*!

/8/+$)! &'2.>=+(1(+8Q! l#$*! 3('/+! $/+,7-(/#$.! ,! &-,*+! !"# $!*.%! =>-+>'$;! ,*.! 7$32'$!

=>-+>'$!2&+()(W,+(2*;!+#$!8($-.!(/!'$-,+(1$-8!-24!DJJSEQ!"#(/!#,1$!7$$*!27/$'1$.!(*!

&'#()!(*!+( Q!6$,1$/!23!,C#$!*.%#&'#()!(*!+(!&-,*+/!,==>)>-,+$!)2'$!=$*+$--2/(.$/!

+#,*!,*8!2+#$'! !"#$!*.%#=>-+>'$Q!?2)$!+',*/='(&+!&'23(-(*0!42'5!#,/! '$1$,-$.!+#,+!

=$*+$--2/(.$/U'$-,+$.!$*W8)$/!,'$!&'$3$'$*+(,--8!$%&'$//$.!(*!-$,1$/ !DJIL;JIJEQ!

"#$'$32'$;!#(0#$'!-$1$-/!(*!+#$!-$,3!=8+2U.(33$'$*+(,+(2*!23!+#$!=>-+>'$!3,12>'/!+#$!

=$*+$--2/(.$!,==>)>-,+(2*Q!<2'!(*/+,*=$;!=,-->/$/!2'!#,('8!'22+! D_HE!=>-+>'$/!.2!



!
!

'.!

*2!&'2.>=$!=2)&,',7-$!=$*+$--2/(.$/!+2!+#2/$! -$1$-/!32>*.! (*!+# $! ,$'(,-!&-,*+/ #

DJIIwJIKEQ!"#$!271(2>/!.(33$'$*+(,+$.!0$*2+8&$!23!_H!(*+2!,!*2*U-$,38!+(//>$!(/!

-(5$-8! +2! 7$! +#$! '$,/2*Q! _24$1$';! +#$! =2*+'2-! 23! +#$! &,',)$+$'/! ,33$=+(*0! +#$!

$*1('2*)$*+!(*!&-,*+! !"#$!*.%!=>-+>'$/!,--24/!+#$!),*(&>-,+(2*!23!+#$!&'2.>=+(2*Q!

!
!
!
UTQTOTOT* %A@:@?<?@GF*<;*<*?GGA*?G*@E=>GNB*?IB*=>GXD:?@GF*@F*MA<F?*4@GK<:?G>@B;*

!
!
!

:2/+! 23! +#$! =2)&2>*./! 4(+#! +#$',&$>+(=,-! ,&&-(=,+(2*! (*! &-, *+/! ,'$!

/&$=(,-(/$.!)$+,72-(+$/Q!"#$!/8*+#$/(/!23!&-,*+!/&$=(,-(/$.!)$+ ,72-(+$/!(/!3,'!3'2)!

=#$,&!32'!+#$!&-,*+Q!:2/+!23!+#$! /+'>=+>'$/!23!+#$!)$+,72-(+$/! ,'$!=2)&-$%!,*.!

+#$('! 7(2/8*+#$+(=!&,+#4,8/! '$p>('$!#(0#!$*$'08! ,*.!+#$!$%&'$//( 2*!23! /&$=(3(=!

$*W8)$/Q!<2'!+#(/!'$,/2*;!+#$!3>*=+(2*!23!+#$/$!)$+,72-(+$/!)>/+!21$'=2)$!+#$!

=2/+/Q!G1$',--;!+#$!&'(*=(&,-!3>*=+(2*/!23!+#(/!)$+,72-(/)!/$$)!+2!7$!'$-,+$.!+2!+#$!

3,=+!+#,+!&-,*+/! ,'$! /$//(-$!2'0,*(/)/;!7>+!+#$8! )>/+!$*/>'$!+#$( '! />'1$(--,*=$Q!

"#$!&'(*=(&,-!3>*=+(2*/!23!+#(/! )$+,72-(/)! ,'$!+#$*! '$-,+$.!+ 2! /+'$//! /=$*,'(2/]!

.$3$*=$! '$/&2*/$/! 23! 72+#! ,7(2+(=! ,*.! 7(2+(=! /+'$//;! =2))>*(=,+(2* ! 4(+#!

&2--(*,+2'/! ,*.! #$'7(12'$/! D/$$.! .(/&$'/$'/E;! &-,*+U&-,*+! (*+$',=+(2 */;! ,*.!

,12(.,*=$!23!,>+2U+2%(=(+8!DJIbEQ!!

N-,*+!7(2+$=#*2-208!+,5$/!,.1,*+,0$!23!+#(/!*,+>',-!3$,+>'$! 78!)()(=5(*0!

+#$!/+'$//!/(0*,-/!+#,+!-$,.!+2!+#$!,=+(1,+(2*!23!+#$!/&$=(,-(/$.!)$+,72-(/)Q!"#(/!

7(2+$=#*2-20(=,-! ,&&'2,=#! (/! 5*24*! ,/! $-(=(+,+(2*Q! X-(=(+2'/! ,'$! /8*+#$+(=! ,*.!

*,+>',-!/(0*,-/!D=#$)(=,-!,*.!&#8/(=,-E!+#,+!(*.>=$!/()(-,'!'$/&2*/$/! (*!&-,*+/!,/!

(*.>=$.!+#$!,7(2+(=!,*.!7(2+(=!/+'$//$/!.$/='(7$.!,721$!DJInEQ!" #(/!,&&'2,=#!#,/!



!
!

(/!

7$$*!2*$!23!+#$!)2/+!$33$=+(1$!/+',+$0($/!+2!(*='$,/$!+#$!&'2.>=+(1(+8!23!7(2,=+(1$!

/&$=(,-(/$.!)$+,72-(+$/!(*!&-,*+! !"#$!*.%!=>-+>'$/Q!F+!-$,./!+2!/&$=(,-(/$.!)$+,72-(+$!

=2*=$*+',+(2*!()&'21$)$*+!(*;!)2/+!=,/$/;!,!/#2'+!&$'(2.!23!+()$!DJJ S;JISEQ!:,*8!

$-(=(+2'/! #,1$! 7$$*! .$/='(7$.! ,*.! +#$8! =,*! 7$! =-,//(3($.! ,/! <(0> '$! JJ! /#24/!

DJkLEQ!!

!
!
!

!
!
!

!"#$%&'(( !"#$%&&'(')%*'+,"+("-$')'*+.&"
!
!
!
UTQTOTOTUT*%A@:@?<?@GF*;?><?BJ@B;*@F*".!'()'%)*'!)$!/)%01! :DA?D>B;*
!
!
!

:,*8!/+>.($/!.$,-(*0/!4(+#!+#$!$-(=(+,+(2*!23! &'#()!(*!+( !!"#$!*.%#=>-+>'$/!32'!

+#$!21$'&'2.>=+(2*!23!=$*+$--2/(.$/!#,1$!7$$*!.$/='(7$.!/2!3,' Q!R(33$'$*+!'$/>-+/!

!"
#$

#%
&

'

=2.(2!

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

-,'&./,0.)'!.

1234'$/

5'!.,)*'$/#)*4*3

67*#.*!

"(%&*!'$

89/)'+*'.*#3/

:&;#.*!/&.),&&

<'$*3*.%

=)#24(.

>(,);'$/&.),&&

?(,;*!'$
@,'A%/;,.'$&

9#$*.*$,&

@#);#3'$

B'&;#3'.,&

<'$*!%$*!/'!*+

C*77,), 62-:8
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(&!

#,1$!7$$*!,=#($1$.!.$&$*.(*0!2*!+#$!$-(=(+2'!,*.`2'!+8&$!2 3!=>-+>'$!DK;JkJEQ!"#$!

>/$!23!)$+#8-UV,/)2*,+$!D:$iAE!(/!+#$!)2/+!2>+/+,*.(*0!$-(=(+,+ (2*!/+',+$08!(*!&'#

()!(*!+( Q!:$iA!7$-2*0/!+2!+#$!3,)(-8!23!V,/)2*,+$/!DiA/E!+#,+!,'$!&-,* +U/&$=(3(=!
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(-!

(*+$0',+(2*!23!+#$!2)(=/!/=($*=$/!(/!7$=2)(*0!='>=(,-!32'!0,(*(* 0!+#$!5*24-$.0$!

+2! 3>'+#$'! ='$,+$! /8/+$)! 7(2-208! ,&&'2,=#$/! +2! $*0(*$$'! ',+(2*, -! /+',+$0($/! +2!

),5$! +#$! &'2.>=+(2*! )2'$! &'$.(=+,7-$]! )$+,72-(=! $*0(*$$'(*0;! 0 $*$+(=!

)2.(3(=,+(2*! 2'! +#$! $%20$*2>/! ,&&-(=,+(2*! 23! ,! /&$=(3(=! $-(=(+2'/! 2'! &'$=>'/2'!

DJTT;JTKEQ!F*!=2*=->/(2*;!+#$!()&'21$)$*+!23!/&$=(,-(/$.!=2)&2>*.!&'2.>=+(2*!

.$&$*./!2*!5*24-$.0$!23!+#$!=2)&-$%!7(2/8*+#$+(=!&,+#4,8/Q!!

!
!
!
UTQTfT* %A@:@?<?@GF*<;*?GGA*KG>*><?@GF<A*;?DX@B;**

!
!
!

X-(=(+,+(2*!#,/!,!.>,-!'2-$!(*!&-,*+!7(2+$=#*2-208Q!F+!(/!*2+!2*-8!,!7'>+$!32'=$!

+22-!+2!,=+(1,+$!/&$=(,-(/$.!7(2/8*+#$+(=!&,+#4,8/;!7>+!,-/2!,--24/!+#$!/+>.8!23!+#$!

)$+,72-(/)!23!+#$!=>-+>'$Q!X-(=(+,+(2*!,--24/!+#$!,4,5$*(*0!23!+#$!-,+$*+!/+,+$!23!

/&$=(,-(/$.!)$+,72-(/)Q!G+#$'4(/$;!(+!42>-.!7$!*2+!()&2//(7-$! +2!/+>.8!(+!>*.$'!

7,/,-!=2*.(+(2*/Q!"#$!=2*+'2--$.!=2*.(+(2*/!&'21(.$.!78! !"#$!*.%!=>-+>'$!+20$+#$'!

4(+#! +#$! 21$'U,=+(1,+(2*! 23! /&$=(,-(/$.! )$+,72-(/)! +'(00$'$.! 7 8! $-(=(+,+(2*;!

&'21(.$/! ,!7(2-20(=,-!&-,+32')!>*.$'!=2*+'2--$.!=2*.(+(2*/!+2! 27/$'1$!+#$!/+'$//!

'$/&2*/$!(*!+$')/!23!0$*$!$%&'$//(2*;!&'2+$(*/!,*.!)$+,72-(+$/!3 '2)!/&$=(,-(/$.!

)$+,72-(/)! 7(2/8*+#$/(/! DJTbEQ! "#>/;! .,+,! .$'(1$.! 3'2)! ,*! $-(=(+2 '! +'$,+)$*+!

(*3$'/! (*! +#$! .(/=21$'8! 23! )$+,72-(+$/;! &,+#4,8/! ,*.! =2*+'2--(*0 ! -()(+(*0! /+$&/!

DJJS;JTn;JTSEQ!!

!
!
!
!
!



!
!

(.!

UTgT* .B?<HGAGE@:;*'?DX@B;*@F*".!'()'%)*'!
!
!
!

"#$'$!,'$!+42!)$+,72-2)(=/!/+>.($/!&$'32')$.!(*! &'#()!(*!+( !=$--!=>-+>'$/!(*!

+#$! -(+$',+>'$Q! "#$! 3('/+! /+>.8! 4,/! =,''($.! 2>+! 78! i,)$/;! ,*# (-Q! DILJkE! ,*.!

=2)&'(/$.! +#$! (.$*+(3(=,+(2*! ,*.! p>,*+(3(=,+(2*! 23! )$+,72- (+$/! 78! _(0#!

N$'32'),*=$! 6(p>(.! 9#'2),+20',&#8U",*.$)! :,//! ?&$=+'2)$+'8! D_N69U

:?`:?E!,3+$'!$-(=(+,+(2*!4(+#!:$iAQ!X-(=(+,+(2*!,==>)>-,+$.!=$*+$--2/(.$/!,+!+#$!

$*.!23!+#$!kU.,8/U+()$U=2>'/$!$%&$'()$*+;!$/&$=(,--8!:R!,*.!ARQ! :2'$21$';!+#$8!

(.$*+(3($.!IS!)$+,72-(+$/!+#,+!4$'$!/(0*(3(=,*+-8!,-+$'$.!(*!:$iAU+'$,+$.!=>-+>'$/Q!

"#$! -(/+! 23! +#$/$! )$+,72-(+$/! (*.(=,+$.! +#,+! /2)$#24! 3-,12 *2(.! &,+#4,8!

.$='$,/$.!4#(-$!+$'&$*2(.!&,+#4,8!(*='$,/$.!DJKLEQ!F*!ILJT; !">0(W(),*,! ,*#(-Q!

&$'32')$.! ,! /()(-,'! )$+,72-2)(=! /+>.8!7>+!2*-8! Ia!#! ,3+$'!+#$! +'$,+)$*+Q!"#$8!

,*,-8/$! +#$! /,)&-$/! 78! 72+#! _N69U:?`:?! ,*.! d,/! 9#'2),+20',&#8! :,//!

?&$=+'2)$+'8! Dd9U:?EQ! "#$8! 27/$'1$.! +#,+! :$iA! .$='$,/$.! 3-,12*2(./! 4#( -$!

(*='$,/$.! &$*+,=8=-(=! +'(+$'&$*2(./! ,*.! /$/p>(+$'&$*2(./Q! F*! ,.. (+(2*;! /2)$!

=(**,)(=!,=(./;!/2)$!3,++8!,=(./!,*.!/2)$!/$/p>(+$'&$*2(./!(*='$,/$. Q!G1$',--;!

+#(/!/+>.8!(*.(=,+$.!+#,+!+#$!=#,*0$/!(*!+#$!)$+,72-2)$!,'$! ,//2=(,+$.!4(+#!,*!

(*.>=(7-$! .$3$*/(1$! 3>*=+(2*! (*! '$/&2*/$! +2! $-(=(+,+(2*! 78! :$iA! DJLIEQ! "#$/$!

/+>.($/!(*.(=,+$.!,!=2)&$*/,+2'8!.$='$,/$!(*!2*$!&,+#4,8!4#$*! ,*2+#$'!2*$!(/!

,=+(1,+$.Q!"#$/$! ,'$!=-$,'!$%,)&-$/! ,72>+!#24! )$+,72-(/)!23!=$*+ $--2/(.$/! (/!

#(0#-8!3-$%(7-$!,*.!=2*+'2--,7-$!4(+#!$-(=(+,+(2*!D<(0>'$!JkEQ!!

"#$'$32'$;! +#$'$! (/! /+'2*0! $1(.$*=$! +#,+! $-(=(+,+(2*;! &,'+(=>-,'-8! :$iA;!

,=+(1,+$/!+#$!=$*+$--2/(.$/!)$+,72-(/)Q!_24$1$';!2+#$'!&,+#4,8/!, '$!-(5$-8!+2!7$!

,=+(1,+$.!/(*=$!:$iA!(/!2*$!+#$!)2/+!&'2)(/=>2>/!$-(=(+2']!$%20$*2> /!,&&-(=,+(2*!



!
!

)/!

(*+2!&-,*+!!"#$!*.%!=>-+>'$/!>/>,--8!/+()>-,+$/!.(1$'/$!/&$=(,-(/$.!&,+#4,8/!/>=#!

,/!3-,12*2(./;!+$'&$*2(./;!,-5,-2(./!,*.!&#$*8-&'2&,*2(./!DJIS EQ!:2'$21$';!+#$!

1,'(,7-$! +()$! (/! ='>=(,-! +2! 27+,(*! ,! )2'$! '$,-(/+(=! /+,+$! 23! +#$ ! =$*+$--2/(.$!

)$+,72-(/)Q!l#(=#!(+!(/!*2+!,-4,8/!=2)&'(/$.!(*!+#$!$%&$'()$*+,-! .$/(0*/Q!!

!
!
!

!

!
!
!
@)I3,.$5; $!Z;--)'9!48!5.*.')1!6.'2.*4+/!2)63?)9,$!I.U)!,6+-; 1)6.,!63.!!+'&()&$)*&!,.,N;+D!)*/!6'+6.'2.*4+/!

2)63?)9!"(1;.%!?3+1.!/4?*D'.5;1)6.,!81)B4*4+/,!"'./ %$!KI7MMS!K+-.6391)1191!/+234,23)6.!r!JMMS!J,42.*6.*91!

/+234,23)6.r!nMMS!n.')*91!/+234,23)6.r!RMMS!R)'*.,9 1!/+234,23)6.r!nnMMS!n.')*91D5.')*91!/+234,23)6.$!

!

!
!
!



!
!

)&!

13)M+%&*O*
!
!
!

OT*32M-+3%'#'9*'1#%"+#0#1*1-"+&#4!+#-"9*)"(*-4^%1+#$%'*
!
!
!

OTUT* 37=G?IB;@;*
!
!
!
"#$!>*+,'0$+$.!,*.!+,'0$+$.!+()$U/=,-$.!N'2+2*!C>=-$,'!:$0,*$+ (=!H$/2*,*=$!

D! _UC:HE! ,*.! @-+',! _(0#! N$'32'),*=$! 6(p>(.! 9#'2),+20',&#8U",*.$)! :, //!

?&$=+'2)$+'8!D@_N69U:?`:?E!)$+,72-2)(=!/+>.8!23!:$iAU!,*.!9GHGU$-(=(+$.!

,*.!*2*U$-(=(+$.! &'#()!(*!+(#_H!=>-+>'$/!4(--#'$1$,-!'$0>-,+(2*!,*.!=2*+'2-!&,++$'*/!

23!(+/!)$+,72-(/)Q!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
!

)'!

OTOT* ':@BF?@K@:*1GF?>@HD?@GF*
!
!
!

"#(/!/+>.8!4(--!&'21(.$]!
!
!

01! New knowledge about the time-dependent metabolism regulation in 

C. asiatica HR!

001! "#$!7$++$'!>*.$'/+,*.(*0!23!+#$!=$*+$--2/(.$!)$+,72-(/)!(* !&'#()!(*!+(#

_HQ!!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
!

)(!

OTQT* -HYB:?@NB;*
!
!
!
OTQTUT* 6BFB><A*GHYB:?@NB*

!
!
!

"2!0$+!(*/(0#+/!(*+2!+#$!'$0>-,+(2*!23!+#$!)$+,72-(/)!23!_H!23!&'#()!(*!+( !

,3+$'!$-(=(+,+(2*!23!:$iA!,*.!9GHG!+#'2>0#!72+#! ! _UC:H!,*.!@_N69U:?`:?!

>*+,'0$+$.!,*.!+,'0$+$.!)$+,72-2)(=/!,&&'2,=#Q!

!
!
!
OTQTOT* '=B:@K@:*GHYB:?@NB;*

!
!
!
UT*"2! $%&-2'$! +#$! &'(),'8! )$+,72-(/)! 23! _H! 23! &'# ()!(*!+( ! >*.$'! :$iA! ,*.!

9GHG!$-(=(+,+(2*!4(+#!,!&,'+(=>-,'!32=>/!2*!(+/!+()$!.$&$*.$*=8!>/(*0!,! ! _U

C:H!+,'0$+$.!,*.!>*+,'0$+$.!)$+,72-2)(=/!,&&'2,=#Q!

!
OT*"2!&$'32')!,*!@_N69U:?`:?!>*+,'0$+$.!+()$U/=,-$.!)$+,72-2)(=/!/+>.8!2* !

:$iAU! ,*.! 9GHGU$-(=(+$.! &'# ()!(*!+(# _H! +2! =2)&,'$! +#$! /&$=(,-(/$.!

)$+,72-(/)! =#,*0$/! +#'2>0#! +#$! +()$! 4(+#! +#$! ,(.! 23! :>-+(1, '(,+$! R,+,!

A*,-8/(/!D:[RAEQ!!

!
QT*"2!3>'+#$'!$%&-2'$!+#$!/&$=(,-(/$.!)$+,72-(/)!>/(*0!:2-$=>-,'!C$+ 42'5/!D:CE!

=2*/+'>=+$.! 4(+#! .,+,! .$'(1$.! 3'2)! @-+',! _(0#! N$'32'),*=$! 6(p>(.!

9#'2),+20',&#8U_(0#! H$/2->+(2*! ",*.$)! :,//! ?&$=+'2)$+'8! D@_N69U

_H:?`:?EQ!



!
!

))!

13)M+%&*Q*

!
!
!

QT* .)+%&#)/'*)"(*.%+3-('**

!
!
!

! _UC:H;! @_N69U:?`:?! ,*.! @_N69U_H:?`:?! #,1$! +#$('! 24*!

&,'+(=>-,'(+($/Q!_24$1$';!&-,*+!)$+,72-2)(=/!>/>,--8!32--24/!+# $!/,)$!&'2=$.>'$]!

D(E! /,)&-$! =2--$=+(2*`#,'1$/+(*0^! &$'32'),*=$! 23! +#$! $%&$'()$*+,-! .$/(0*! ,*.!

7(2-20(=,-! /,)&-$!=2--$=+(2*;!D((E! .,+,! ,=p>(/(+(2*^!&$'32'),*=$!23!+#$! ,*,-8+(=,-!

)$+#2.;!D(((E!.,+,!&'2=$//(*0!,*.!D(1E!.,+,!,*,-8/(/^!/+,+(/+(=,-!+ 22-/U,(.$.!:[RAQ!

"#$! 42'53-24! (/! />)),'(/$.! (*! <(0>'$! Ja! ,*.! ,-/2! .$/='(7$.! (*! +#$ ! &'$/$*+!

/$=+(2*Q!

!
*

$
$

@)I3,.$5[ $!t4'<814?!84'!21)*6!-.6)(414-+0!)22'4)03!



!
!

)*!

QTUT* '<E=AB*1GAAB:?@GF*k*3<>NB;?@FJ*
!
!
!
QTUTUT* 3&*GH?BF?@GF*

!
!
!

"#$!_H!-(*$!4,/!27+,(*$.!,+!R'Q!N,-,W2*!6,7!,+!+#$!<,=> -+8!23!N#,'),=8!,+!

+#$!@*(1$'/(+8!23!O,'=$-2*,!,/!32--24/]!&'#()!(*!+(#!"#$!*.%!&-,*+/!4$'$!0'24*! !"#

$!*.%#(*! /2-(.! :?! )$.(>)! D:>',/#(0$! €! ?5220! aQa! 0`6;! />='2/$! kL! 0`6! ,*.!

&#8+,0$-!IQb!0`6E!DJKJE;!,+!IT!•9!,*.!JK!#!-(0#+`!n!#!.,'5*$//Q!6$,1$/!$%&-,*+/!

3'2)! !"#$!*.%#&-,*+/!23!&'#()!(*!+(#4$'$!(*3$=+$.!>*.$'/(.$!4(+#! /'#.0!1%2,",)# /+',(*!

Aa!,*.!&-,=$.!(*+2!:?!/2-(.!)$.(>)!(*!.,'5*$//!,+!IT!•9Q!A3+$ '!I!.,8/;!$%&-,*+/!

4$'$! />7=>-+>'$.! (*+2! /2-(.! :?! )$.(>)! o! =$32+,%()$! TLL! )0`6! +2! '$)2 1$!/'#

.0!1%2,",) Q! A.1$*+(+(2>/! '22+/! 4$'$! =>+! ,*.! &-,=$.! (*.(1(.>,--8! (*! /2-( .! :?! o!

=$32+,%()$!TLL!)0`6!)$.(>)!32'!JUI!)2*+#/Q!A3+$'!+#$!'$)21(*0!23! +#$!7,=+$'(,;!

_H/! 4$'$! ),(*+,(*$.! ,*.! 0'24*! (*! /2-(.! #2')2*$U3'$$! :?! )$.(>)! ( *=->.(*0!

1(+,)(*/Q!l$!>/$.!:?!,*.!1(+,)(*/!)(%!aQa!0`6!DR>=#$3,!O(2=#$)($;!_ ,,'-$);!

"#$!C$+#$'-,*./E;!/>&&-$)$*+$.!4(+#!/>='2/$!kL!0`6;!0$-'(+$!I Qb!0`6!,*.!,.V>/+$.!

+2!&_!TQn!7$32'$!,>+2=-,1(*0Q!"#$!=>-+>'$!=2*.(+(2*/!4$'$!.,'5*$//!,+!IT•9!,*.!

+#$!#,('8! '22+/!4$'$! />7U=>-+>'$.!$1$'8!a!4$$5/!+2!27+,(*!$*2>0#! 7(2),//!+2!

$/+,7-(/#!+#$!-(p>(.!=>-+>'$!32'!+#$!$-(=(+,+(2*!$%&$'()$*+/Q!

!
!
!
QTUTOT* %A@:@?<?@GF*Bl=B>@EBF?*<FX*;<E=AB*:GAAB:?@GF*

!
!
!

"2!27+,(*!+#$!_H!-(p>(.!=>-+>'$;!>*.$'!,/$&+(=!=2*.(+(2*/! (*!,!-,)(*,'!3-24!



!
!

)+!

=,7(*$+;!#,('8!'22+/!4$'$!4,/#$.!4(+#!-(p>(.!#2')2*$U3'$$!:?!)$. (>)!(*=->.(*0!

1(+,)(*/!D:?!)$.(>)!,*.!1(+,)(*/!)(%!aQa!0`6;!/>&&-$)$*+$.!4(+#!/> ='2/$!kL!

0`6;!&_!TQnE!+2! '$)21$!+#$!0$--(*0! ,0$*+!,++,=#$.!+2!+#$! '22+/Q!"#$*;!+#$! '22+/!

4$'$!.'($.!78!-,8(*0!+#$)!2*!/+$'(-$!,7/2'7$*+!&,&$'!32'!,!3$4 !/$=2*./!,*.!,3+$'!

4$'$!+',*/3$''$.!(*+2!3-,/5/!>*+(-! '$,=#(*0!J!0!23!3'$/#!),+$'(,- Q!C$%+;!IL!)6!23!

-(p>(.! :?!#2')2*$U3'$$! )$.(>)!D&'$1(2>/-8! .$/='(7$.! ,721$E!4,/!&2>'$.! ( *+2!

+#$!3-,/5/!+2!27+,(*! ,!3(*,-! *>)7$'!23!SL!3-,/5/!23!_H/! -(p >(.!=>-+>'$/Q!"#$!_H!

=>-+>'$/!4$'$!(*=>7,+$.!32'!+42!4$$5/!(*!,!'2+,'8!/#,5$'!DJJT!'&)E!( *!.,'5*$//!

,+!IT•9Q!A3+$'!+#(/!+()$;!+#$!=2)&-$+$!/$+!23!=>-+>'$/!4$'$!/>7U=>-+>'$.!(*!3-,/5/!

4(+#!*$4!!:?!-(p>(.!)$.(>)Q!A+!+#(/!&2(*+;!kL!3-,/5/!4$'$!+'$ ,+$.!,..(*0!JLL!•:!

:$iA!D‚!ST!vE!D?(0),UA-.'(=#;!:,.'(.;!?&,(*E!+2!+#$!3'$/#!:?!)$.(,;!k L!=>-+>'$/!

4(+#!J!•:!9GHG!D‚!ST!vE!?(0),UA-.'(=#;!:,.'(.;!?&,(*E;!,*.!kL!=> -+>'$/!4$'$!

*2+!+'$,+$.!,/!=2*+'2-!/,)&-$/;!+#$*!(*=>7,+$.!(*!+#$!/,)$!=2* .(+(2*/!,/!7$32'$Q!

<2'!/,)&-(*0;!K!3-,/5/!23!$,=#!+'$,+)$*+!4$'$!=2--$=+$.!,+!L;!a ;!n;!JI!,*.!JK!.!

,3+$'!+#$!+'$,+)$*+Q!"#$!27+,(*$.!'22+/!4$'$!&-,=$.!32'!,!3$4!/$=2*./!2*!/+$'(-$!

,7/2'7$*+! &,&$'! +2! '$)21$! +#$! =>-+>'$! )$.(,;! ,3+$'4,'./! 3'$$W$U! .'($.! ,*.!

&>-1$'(W$.!4(+#!,!)2'+,'!,*.!&$/+-$Q!

!



!
!

),!

*

$
$
$

@)I3,.$5\ $!@A2.'+-.*6)1!/.,+5*!84'!.1+0+6)6+4*!)*/!,)-21.!3) 'B.,6+*5!
!
!
!
!
!
!
!



!
!

)-!

QTOT*$35".&*.B?<HGAGE@:;*
!
!
!
QTOTUT* 1IBE@:<A;**

!
!
!

"#$!/2-1$*+!>/$.!32'!+#$!/,)&-$!&'$&,',+(2*!4,/!.$>+$'(>)!2%(.$ !DR#G;!R!

SSQS!,+QvE!D9,)7'(.0$!F/2+2&$!6,72',+2'($/;!F*=QEQ!"#$!(*+$'*,-!/+,*.,'.!32'!+#$!

! _UC:H! ,*,-8/(/! 4,/! kUD+'()$+#8-/(-8-EUJU&'2&,*$/>-32*(=! ,=(.! /2.(>)! /,- +!

D?(0),UA-.'(=#! 92Q^! "?N;! SbvEQ! XR"A! D$+#8-$*$.(,)(*$U+$+',,=$+(=!,=(.E! ,*.!

/2.(>)!,W(.$!DC,C $E!D:$'=5ƒE!4$'$!,-/2!,..$.!+2!/,)&-$/Q!?2.(>)!#8.'2%(.$!

DC,G_E!,*.!_8.'2=#-2'(=!,=(.!D_9-E!D?(0),UA-.'(=#!92QE!4$'$!$)&-28$.! +2!,.V>/+!

&_Q!

!
!
!
QTOTOT* '<E=AB*=>B=<><?@GF**

!
!
!

X%+',=+/!32'!+#$!! _UC:H! ,*,-8/(/! '$/>-+$.!3'2)! )(%(*0!kL! )0!23! .'8!_H/!

&24.$'!D23!$,=#!23!+#$!SL!=>-+>'$/^!:$iAU!,*.!9GHGU$-(=(+$.!,*.!=2*+'2-E!4(+#!

JLL!„6!23!,!/2->+(2*!23!b!):!kUD+'()$+#8-/(-8-EUJU!&'2&,*$/>-32*(=!,=(.!/2.(>)!/,-+!

D?(0),UA-.'(=#;!?+Q!62>(/;!:G!^!"?N;! …SbvE!,/!(*+$'*,-!/+,*.,'.; !I!):!/2.(>)!

,W(.$! DC,C$;! …SSQTvE! D?(0),UA-.'(=#;! ?+Q! 62>(/;! :G;! @?AE! ,*.! JL! ):!

$+#8-$*$.(,)(*$U!+$+',,=$+(=!,=(.!DXR"AE!D?(0),UA-.'(=#;!?+Q!62>(/;!:G;!@?AE!(*!

.$>+$'(>)! 2%(.$! DR#G;! SSQS! ,+2)! v! RE!D9,)7'(.0$! F/2+2&$! 6,72',+2'($/! F*=Q;!

"$45/7>'8;!:A;!@?AEQ!"#$!'$/>-+$.!/2->+(2*/!4$'$!,.V>/+$.!,+! &_!KQL!u!LQLT!,*.!

/2*(=,+$.!32'!JT!)(*!+2!27+,(*!+#$!/,)&-$/Q!N'(2'!.,+,!,=p> (/(+(2*;!+#$!/2->+(2*/!



!
!

).!

4$'$!+'$,+$.!!,/!.$/='(7$.!(*!&'$1(2>/!&'2+2=2-/!DJKIEQ!

!
!
QTOTQT*$35".&*Bl=B>@EBF?;*

!
!
!

"#$!$p>(&)$*+!32'!C:H!$%&$'()$*+/!4,/!,!O'>5$'!bTL!:_W!/&$=+'2)$+$'!

DO'>5$'!O(2/&(*;!H#$(*/+$++$*;!d$'),*8E!$p>(&&$.!4(+#!,!T!))!"jF!='82 &'27$Q!

A--!+#$!,p>$2>/!$%+',=+/!3'2)!+#$!_Hc/!.'8!),+$'(,-!4$'$!)$,/>'$.!, +!ISnQJ!u!LQJ!

g;! 4(+#2>+! '2+,+(2*! ,*.! 4(+#! a! .>))8! /=,*/! &'(2'! +2! Ka! /=,*/Q! A=p >(/(+(2*!

&,',)$+$'/!4$'$!/$+!,/!32--24/]!<FR!/(W$!q!Ka!g;!/&$=+',-!4(.+#!q!J SQSSKb!&&);!

'$=$(1$'! 0,(*! q! J;! ,=p>(/(+(2*! +()$! q! IQJn! /;! '$-,%,+(2*! .$-,8! q! JL! /;! ,*.! <FR!

'$/2->+(2*! q! LQaT! _WQ! R,+,! ,=p>(/(+(2*! 4,/! ,=#($1$.! 78! CGX?r! &'$ /,+>',+(2*!

&>-/$!/$p>$*=$!DO'>5$'!JR!*2$/8&'J.E!4(+#!4,+$'!/>&&'$//(2*!1(,!('',.(, +(2*!23!

+#$! 4,+$'! 3'$p>$*=8! .>'(*0! +#$! '$=8=-$! ,*.! )(%(*0! +()$! .$-,8/! DJKI EQ! "2!

=2''272',+$!+#$!/(0*,-!,//(0*)$*+/;!4$!&$'32')$.! !$ 9!C:H!/&$=+'2/=2&8;!,*.!

+#$! 32--24(*0! IR! ,*,-8/(/]! #2)2*>=-$,'! =2''$-,+(2*! /&$=+'2/=2&8! DIR! ! _U! _!

9G?rE;! #$+$'2*>=-$,'! )>-+(&-$! 72*.! =2''$-,+(2*! DIR! ! _U!$ 9! _:O9E! ,*.!
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?>(+$! 1$'/(2*! nQk! D9#$*2)%;! X.)2*+2*;! 9,*,.,E! &'2=$//$.! +#$! ! _UC:H!
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&#,/$!=2''$=+(2*;!/#()!=2''$=+(2*;!+#$!=,-(7',+(2*!23!+#$! /&$=+',! +2! +#$! /(0*,-! 23!

"?N! ,*.! +#$! /$++(*0! 23! &_! q! KQL^! +#$! †N'23(-$'! )2.>-$‡! &$')(++$.! +#$!
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27/$'1$.! 1,'(,7-$/! D&$,5! ,'$,/! 23! +#$! 7>=5$+/E! 7$+4$$*! +#$! $%&$'()$*+,-!
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/23+4,'$!?F:9A!1$'/(2*!JkQLQk!D@)$+'(=/;!g(**$-2*;!Ci;!@?AEQ!"#$!p>,-(+8!23!+#$!

)2.$-/! 4,/! .$/='(7$.! 78! +#$! H%I! ,*.! YI! 1,->$/Q! [,'(,7-$! F*3-> $*=$! (*! +#$!
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2>+! >/(*0! ,! 6"Y! j6ƒ! X-$=+'2/&',8! F2*(W,+(2*! DX?FE! F2*! "',&! DF"E! ),//!
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5$&+! =2*/+,*+! ,+! SL! v! O! 3'2)! JK! )(*! +2! IJ! )(*Q! "#$'$,3+$';! + #$! =2->)*! 4,/!



!
!

**!
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=#'2),+20',&#(=! &$,5/^! &'2=$//! 5*24*! ,/! (:*%3(*,E# 5,(I# 5,(I!"2 Q! "#$!
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gTUTQT* !F?<>JB?BX*EB?<HGAGE@:;*<==>G<:I**
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!
!

"2! 7$++$'! ,//$//! +#$! $33$=+! 23! +#$! +'$,+)$*+! (*! +#$! )$+,72-2)$U.$'(1$.!

/(0*,-/!,*.!+#$('!.8*,)(=!=2>'/$;!+#$!'$-,+(1$!&$,5!,'$,/!4$'$!,*, -8/$.!>/(*0!,*!

>*+,'0$+$.!)$+,72-2)(=!,&&'2,=#Q!"#$!32--24(*0!/+,+(/+(=,-!, *,-8/(/!4,/!32=>/$.!

2*!+#$!1,'(,7-$/!•$-(=(+2'‡!D92*+'2-;!:$iA!2'!9GHGE!,*.!†+()$‡!DL; !a;!n;!JI!,*.!JK!

.,8/!,3+$'!$-(=(+,+(2*EQ!"#(/!,--24$.!>/!+2!$%&-2'$!$(+#$'!+#$!$33$=+!23!+#$!$-(=(+,+(2*!

(*!+#$!)$+,72-2)$U.$'(1$.!/(0*,-/!,*.!+#$('!.8*,)(=!=2>'/$Q!

<('/+-8;! N9A! 4,/! &$'32')$.! 4(+#! +#$! 7>=5$+(*0U.$'(1$.! .,+,! 32'! + #$! SL!

/,)&-$/!DkL!3'2)!$,=#!+'$,+)$*+E!D<(0>'$!JnEQ!A!=2*=2)(+,*+!$33$=+!23!+()$!,*.!

+'$,+)$*+!(*3->$*=$.!(*!+#$!/$&,',+(2*!23!/,)&-$/]!+#$!3('/+! &'(*=(&,-!=2)&2*$*+!

DN9JE! .(/+(*=+-8! .(/='()(*,+$.! ,)2*0! .,8/! 23! #,'1$/+(*0! 4(+#(*! $,=# ! $-(=(+,+(2*!

0'2>&;!,*.!+#$!N9I!,)2*0!+'$,+)$*+/Q!"#$!N9A!/#24$.!,!.'(3+! 3'2)!/,)&-$/!23!

$,=#!+'$,+)$*+!=2--$=+$.!,+!.,8!L!+2!.,8!JKQ!?,)&-$/!32--24$. !,!+',V$=+2'8!3'2)!

'(0#+!+2!-$3+!,-2*0!+#$!N9J!D,''24/!(*!<(0>'$!JnEQ!"#(/!7$#,1(2>'!#,/!7$$*!'$&2'+$.!

32'! 2+#$'! )$+,72-2)(=/! 5(*$+(=! /+>.($/! ,*.! >*.$'-($/! +#$! 2'.(*,- ! /+'>=+>',-!

=#,',=+$'(/+(=/! (*!+#$!.,+,!DJSTEQ!"#(/!#(0#-(0#+$.!+#$!/$p>$*+(,-! ,&&,'(+(2*! ,*.!

.(/,&&$,',*=$!23!=2)&2>*./!(*!+#$!$%+',=+/!,-2*0!+#$!+()$U=2>'/$Q! A..(+(2*,--8;!

+#$! +'$,+)$*+! &'21(.$.! ,! .(33$'$*+! /$&,',+(2*! 7$+4$$*! /,)&-$ /! 4(+#(*! $,=#!

+',V$=+2'8Q!F*!:$iA!,*.!9GHG!+'$,+)$*+/;!.,8!L!,*.!.,8!a!/,)& -$/!4$'$!)2'$!

/$&,',+$.!+#,+!(*!=2*+'2-!+'$,+)$*+Q!"#(/!(*.(=,+$.!,!.',/+(=! '$&'20',)(*0!$33$=+!

(*!+#$!)$+,72-(/)!/+,'+(*0!,+!.,8!a!,3+$'!$-(=(+,+(2*Q!G*!+#$!=2*+','8;!/,)&-$/!3'2)!

.,8! JI! ,*.! JK! 4$'$! /=,'=$-8! /$&,',+$.! (*! ,--! +#$! /,)&-$/Q! "#(/! /> 00$/+$.! ,!
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,)!

&2//(7-$!.$&-$+(2*!23!+#$!)$+,72-(/)!,=+(1(+8!,3+$'!JK!.,8/Q!!

H$0,'.(*0! +#$! $33$=+! 23! +#$! $-(=(+2'! D),(*-8! $%&-,(*$.! 78! +#$! N9IE;! 4$!

27/$'1$.! ,*! 271(2>/! /$&,',+(2*! 23! +#$! 9GHG! +'$,+)$*+! 3'2)! +#$! '$/+! 23! +#$!

0'2>&/;!/>00$/+(*0!,!#(0#$'!)$+,72-2)(=!'$/&2*/$!+2!+#(/!+'$,+)$* +Q!:2.$',+$!

.(/='()(*,+(2*!7$+4$$*!:$iA!,*.!92*+'2-!0'2>&/!4,/!27/$'1$.Q!9G HG!(/!,!+2%(*!

&'2.>=$.! 78! D),:E%3%"()# )9.!"2(, Q! F+! ,=+/! ,/! ,*! ,02*(/+! 23! (/2-$>=(*$U

=2*V>0,+$.!32')!23!V,/)2*(=!,=(.!DiAUF-$EQ!"#(/!32')!(/!+#$!*,+>', --8!,=+(1$!$*.U

&'2.>=+! 23! :$iAQ! "#>/;! 9GHG! ,=#($1$/! +#$! ,=+(1,+(2*! 23! +#$! /&$=(,-(/$.!

)$+,72-(/)!4(+#2>+!+#$!*$$.!23!&'$1(2>/!+',*/32'),+(2*!+2!,=#( $1$!,*!,=+(1$!32')Q!

:2'$21$';! (+!#,/!7$$*!27/$'1$.!+#,+!9GHG!&'2)2+$/! ,!#(0#$'!(*+$ ',=+(2*!4(+#!

+#$!.24*/+'$,)!+',*/='(&+(2*!3,=+2'/! '$-,+$.!+2!+#$!,=+(1,+(2*!2 3!+#$!/&$=(,-(/$.!

)$+,72-(/)!DJISEQ!!

F*! />)),'8;! >*+,'0$+$.! )$+,72-2)(=/! ,*,-8/(/! /#24$.^! D(E! ,! &>+,+(1$!

.2)(*,*=$!23!9GHG!,/!)$+,72-(/)!'$&'20',))(*0!$-(=(+2';!D((E!$,'-($ '!$33$=+/!2*!

+#$!)$+,72-(/)!+#,*!:$iA!,*.!*2!$-(=(+,+(2*!,*.!D(((E!+#$! $33$=+!23!+#$!+()$!(*!+#$!

)$+,72-(/)! '$&'20',)(*0Q! "2! +#$! 7$/+! 23! 2>'! 5*24-$.0$;! +#(/! (/! +#$! 3('/+!

>*+,'0$+$.!)$+,72-2)(=!/+>.8!+#,+!$%&-2'$/!+#$!&'(),'8!)$+,72-(/)!2 3!,*!$-(=(+$.!

&'#()!(*!+( !!"#$!*.%#=>-+>'$Q!!
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!
@)I3,.$5^Z!M'+*0+2)1!04-24*.*6!)*)19,+,!"MV7%!2'48+1.,!"M)'.64!,0)1+*5!/)6)!-)6'+A%!+*01;/+*5!)11!)N;.4;,!
.A6')06,!48!HW,!48!!+'&()&$)*&!*4*!.1+0+6)6./!"04*6'41%C!.1+0+6)6./!?+63!I.U7!"(%!4'!VEWE!"0%$!@B.'9!,)-21.!+,!)!
'.,;16!48!>!'.21+0)6.,!2.'!/)9$!K)6)!+,!(),./!4*!63 .!(;0<.6+*5!2'40.,,!4(6)+*./!8'4-!=H!LIW!,2.06')!"_ wG!
HP%$!!
!
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!
gTUTgT* 1GE=GDFX*@XBF?@K@:<?@GF**

!
!
!

"#$! =2)&,'(/2*! 23! +#$! $%&$'()$*+,-! C:H! =#$)(=,-! /#(3+/! 23! /&$=(3(=!

/(0*,-/!4(+#!+#2/$! '$&2'+$.! (*! /()(-,'!=2*.(+(2*! (*!9#$*2)%! ,* .! (*!2+#$'!C:H!

&-,*+! )$+,72-2)(=/U7,/$.! /+>.($/! DR #G;! J]J! 1`1;! &_! KQLE! DJKa;JbL;JbJ;JSKE;!

,--24$.! +#$! (.$*+(3(=,+(2*! 23! aL! =2)&2>*./! D",7-$! nEQ! ?2)$! =2)&2>*./! 4$'$!

.(33$'$*+(,--8!(.$*+(3($.!,==2'.(*0!+2!+#$!/,)&-$!+'$,+)$*+! D.,8!23!=2--$=+(2*!,*.!

$-(=(+2'EQ! N-,*+! ='>.$! $%+',=+/! &'$/$*+! ,*! ,*,-8+(=,-! =#,--$*0$Q!"#$8! =2*+,(*!

)2-$=>-$/! 4(+#! ,! 4(.$! ',*0$!23!&2-,'(+($/! ,*.! .(33$'$*=$! (* ! +#$('! =2*=$*+',+(2*!

DJSbEQ! "#$! =2)&-$%! )(%+>'$! 23! =2)&2>*./! 23! +#$! _H/! &'21(.$.! /&$=+',! 4(+#!

/>&$'()&2/$.! /(0*,-/Q!"#2/$!=2)&2>*./!4#2/$! /(0*,-/!4$'$!=2>&-$.! , '$! *2+!
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,+!

/>/=$&+(7-$!+2!7$!(.$*+(3($.Q!R(33$'$*+!/2-1$*+/!,*.`2'!$%+',=+(2*!)$+#2./!/#2>-.!

7$! =2*/(.$'$.! 32'! 3>'+#$'! ,//$/! +#$! )$+,72-(+$! &'23(-(*0! 23! _H /! 23!&'# ()!(*!+( Q!

_24$1$';!4$!4$'$!,7-$!+2!(.$*+(38!,!4(.$!',*0$!23!&'(),'8!)$+ ,72-(+$/;!(*=->.(*0!

/>0,'/;!,)(*2!,=(./;!*>=-$2/(.$/;!,*.!/2)$!2'0,*(=!,=(./Q!

!
!
R+92.$^Z$V3.-+0)1!,3+86!"€!+*!22-%!48!-.6)(41+6.,!/.6.06./!+*! #HDLIW!,2.06')!"K %EC!=S=!BXBC!2H!>$G%!48!HW,!
0;16;'.,!48! !+'&()&$)*&$!!
 

M:(1N.62(:, C):B2/16,8)2H(,;" ,2-,FFB<,B76(2F62/2(0,1-9,1#/.7F62-5,;U[<,

Q751A8, ,

IA7/(.8:, 'f*!,;99>, 1j!#f@>,!f$,U[<,
T161/(.8:,, 'f&@,;9>,1j!fL,U[<,,,,,,,
T67/.8:,;k>,l,H.AB<,,,,,,,, $f#$,;99>,1jLf'>,+f*,U[<,,,,,,,
M0.32-.82(.6,, $f,#@,;(>,1jLf',U[<,,,,,,,
Q7/A.8:,, 'f#!,;9>, 1j+f+,U[<,,,,,,,,

"B2-.,1/298, ,
"61-2-:,, !f'@,;9>,1j@f$@,U[<,,,,,,,,
"8F1A152-:,, #fL',;99>,1j!?fL>,'f#,U[<,,,,,,,,
"8F1A(1(:,, #f+!;99>,1j!@f&>,$f@,U[<,,,,,,,
'3"B2-.N7(0A1(:,, #f$*,;(>,1j@f?,U[<,,,,,,,,
T67(1B2-:,, #f!!,;B<>,#f!',;B<,,,,,,,,
U28(292-:,, +f&!,;B<,,,,,,,,
V8.6:7/2-:,, *fL$,;(>,1j@f',U[<>,!f**,;9>, 1j@f*,U[<,,,,,,,,
Y:7/2-:, *fL',;9>, 1j?f#,U[<>,*fL&,;9>,1j?f#,U[<,,,,,,,
c):-06161-2-:,, @f$#,;9>,1j@f&<>,@f$@,;B<>,@f'#,;(>,1j@f&,U[<,,,,,,,
c0A.567(1B1(:, #f*@;B<>,#f'+,;B<,
_)A:.-2-:,, !f$#,;9>,1j?f?,U[<,,,,,,
_A0F(.F)1-,, @f&$,;9>,1j+f$*,U[<,,,,,,,,
_0A.82-:,, @f!+,;9>,1j@f!+,U[<,,,,,,,,,
e162-:,, *fL+,;9>,1j@f*,U[<>,!f*$,;9>,1j@f*,U[<,,,,,,,,,,,

bA51-2/,1/298,, ,
"/:(1(:, !fL$,;8<,,,,,,,,,,,
C2(A1(:,, #f?!,;9>,1j!&f?,U[<>,#f@#,;9>,1j!&f?,U[<,,,,,,,,,,,
I.AB1(:, +f'',;8<,,,,,,,,,,,
I7B1A1(:,, ?f&#,;8<,,,,,,,,,,
Y1/(1(:, !f$#,;9>,1j?f?,U[<,,,,,,,,,,,
M161(:,, #f'*,;99>, 1j!&f&>,LfL,U[<,,,,,,,,,,
c0A7K1(:,, #f$?,;8<,,,,,,,,,,,
Q7//2-1(:, #f'+,;8<,,,,,,,,,,,
M16.-1(:,, $f!?,;8<,

"6/.).68,, ,
S()1-.6,, !f!@,;(>,1j@f!,U[<,,,,,,,,
M:()1-.6,, $f$&,;8<,,,,,,

^7/6:.829:8,, ,,
"9:-.82-:,, ?f*?,;9>,12?f#,U[<>,+f#,;8<>,+f$,;8<,,
C0(292-:,, @f+&,;9>,1j@f#,U[<,,,,,,,
T71-.82-:,,,,,,,, &fL$,;9>,12&f@<>,@fLL,;8<,,,,,,
PA292-:,, @f+?,;9>,1j+f!,U[<,,

c):-.62/,/.BF.7-98,,,,,,, ,
$3b3C1HH:.06D72-2/,1/29,, ?f$?,;9>,1j!&fL$,U[<,,
'3b3C1HH:.06D72-2/,1/29,, ?f'',;9>, 1j!&fL$,U[<,,
&3b3C1HH:.06D72-2/,1/29,, ?f'!,;9>, 1j!&fL$,U[<,,
I:A761(:, ?f$@,;9<,

b():A,/.BF.7-98, ,
C).62-:,,,,,,,, $f!L,;8<,,,,,,,
^"Gm,,,,,,,,,, Lf'&,;8<,,,,,,

!



!
!

,,!

R$/&(+$! +#$! ,&&,'$*+! -24$'! =2*=$*+',+(2*! (*! +#$! /,)&-$/! ,*.! +#$!

=2)&-$%(+8! 23! +#$! /&$=+',;! 4$! 4$'$! ,7-$! +2! .$+$=+! /&$=(,-(/$.! )$+,72-(+$/;! 4$!

32>*.!+#'$$!(/2)$'/!23!=,33$28-p>(*(=!,=(./!D9YA/E;!,-/2!5*24*!,/!=# -2'20$*(=!

,=(./!DkUGU9YA;!aUGU9YA^!TUGU9YAE^!,*.!3$'>-(=!,=(.Q!@_N69U:?`:?U.$'(1$.!

)$+,72-(+$! &'23(-(*0! /+>.($/! (*!&'# ()!(*!+(# ,C# $!$%#&-,*+/! ,*.! =$--! />/&$*/(2*!

=>-+>'$/!/#24$.!+#$!$*.20$*2>/!&'2.>=+(2*!23!.(1$'/$!9YAU-(5$!=2 )&2>*./!(*!

7,/,-!=2*.(+(2*/Q!:2/+!23!+#$/$!=2)&2>*./!7$-2*0$.!+2!/+'>=+>',- !(/2)$'/!23!GU

9YA/! ,*.! GU3$'>-28-p>(*(=! ,=(./! DJLkEQ! "#$! /,)$! ,>+#2'/! ,-/2! '$ 1$,-$.! +#$!

=,&,=(+8! 23! :$iA! +2! &'2)2+$! +#$! 21$'&'2.>=+(2*! 23! =$'+,(*! 9YA/! DJKL;JSnEQ!

F*+$'$/+(*0-8;! +#$! -(+$',+>'$! #,/! .$)2*/+',+$.! +#$! +#$',&$>+(=,-! ,&&-(=,+(2*! 23!

+#$/$!=2)&2>*./!.>$!+2!+#$('!,*+(),-,'(,-;!,*+(2%(.,*+;!,*+ (*$2&-,/+(=;!=8+2+2%(=;!

,*+(U)>+,0$*(=;!,*+(1(',-;!#$)2/+,+(=;!-$>52&2($+(=!,=+(1(+8!DJKLEQ!!

<-,12*2(./!&'$1(2>/-8!'$&2'+$.!(*! &'#()!(*!+( !&-,*+/!,*.!=$--!=>-+>'$/!/>=#!

p>$'=$+(*U.$'(1$.!=2)&2>*./!DJKL;JSnE;!4$'$!*2+!.$+$=+$.Q!N2//(7-8! .>$!+2!D(E!

+#$('! -24! =2*=$*+',+(2*! (*! _H! />/&$*/(2*/;! D((E! +#$! &22'! /2->7(-(+8! 23! =$'+,(*!

=2)&2>*./! (*! +#$! ,p>$2>/! $%+',=+! 2'! D(((E! +#$! -()(+,+(2*! 23! +#$! .,+,7,/$.! #$'$!

>/$.Q!!

A/! ,32'$)$*+(2*$.;! &'# ()!(*!+( ! (/! 4$--! 5*24*! +2! &'2.>=$! =$*+$--2/(.$/Q!

6(+$',+>'$!=-$,'-8!/>&&2'+/!+#$!(*+$'$/+!23!+#$!,=,.$)(,!32'!(*1$/+(0,+(*0!$33$=+(1$!

7(2+$=#*2-20(=,-!&'2.>=+(2*!23!+#$/$!)2-$=>-$/Q!C$1$'+#$-$//;!*2!=$*+$--2/(.$/!2'!

2+#$'! )$+,72-(+$/!&,'+(=(&,+(*0!(*!+#$!=$*+$--2/(.$!&,+#4,8!4$'$!#$'$! .$+$=+$.Q!

9$*+$--2/(.$/U-(5$!=2)&2>*./!,'$!)(.U!2'!*2*U&2-,'!=2)&2>*./Q!"#$'$ 32'$;!+#$!

4,+$'!$%+',=+(2*!&$'32')$.!32'!+#$!&'$/$*+!$%&$'()$*+!&'27,7-8!4$'$ !*2+!,7-$!+2!

$%+',=+!+#$)Q!A-+#2>0#!4$!4$'$!*2+!,7-$!+2!.$+$=+!3-,12*2(./!*2'!=$*+$--2/(.$/;!



!
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,-!

4$!4$'$!=,&,7-$!+2!3(*.!2>+!+#$!$,'-($'!&'$=>'/2'/!23!+#$!&,+#4,8/!'$-,+$.!+2!+#$/$!

)$+,72-(+$/;!4$!.(/=>//$.!-,+$'!+#(/!3(*.(*0Q!!

!
!
gTUTfT* jD<F?@?<?@GF*GK*EB?<HGA@?B;*D;@FJ*".&*;=B:?><!

!
!
!

9#$*2)%!C:H!?>(+$!1QnQk!/23+4,'$!4,/!>/$.!32'!+#$!'$-,+(1$!p>,* +(3(=,+(2*!

+2!"?N!DLQb!):E!23!,--!)$+,72-(+$/!&'$1(2>/-8!(.$*+(3($.Q!9#$*2)%!42'5/!78!3(++(*0!

/(0*,-/!3'2)!(+/! !"G0%:),#/&$=+',-!.,+,!7,/$!+2!+#$!,&&'2&'(,+$!/(0*,-/!4(+#(*!+#$!

$%&$'()$*+,-!/&$=+',Q!A3+$'!+#$!$%&$'()$*+,-!/(0*,-!#,/!7$$*!3(+;!+#$!=2*=$*+',+(2*!

(/!0(1$*Q!"#$!/23+4,'$!,>+2),+(=,--8!,.V>/+/!+#$!'$3$'$*=$!.,+, 7,/$!+2!,=p>(/(+(2*!

=2*.(+(2*/!D&_;!C:H!3($-.!/+'$*0+#;!/&$=+',!-(*$!4(.+#E!DJbIEQ!

H$-,+(1$! p>,*+(+8! 23! &'(),'8! =2)&2>*./! (/! &'$/$*+$.! (*! <(0>'$! JS UIIQ!

C2+,7-8;!+'$,+)$*+!23!_H!/>/&$*/(2*/!23! &'#()!(*!+( !4(+#!9GHG!&'2.>=$.!),V2'!

.(33$'$*=$/! (*! 5(*$+(=/! &'2.>=+(2*! 4#$*! =2)&,'$.! +2! =2*+'2-! (*! )2 /+! 23! +#$!

,*,-8/$.!)$+,72-(+$/Q!:$iA!/#24$.!/()(-,'!&'2.>=+(2*!&,++$'*/!+2 !9GHG;!7>+!(*!

,!/-(0#+$'!),**$'Q!!

!
!
gTUTfTUT* 1<>HGI7X><?B;*

!
!
!

A/!27/$'1$.!(*!<(0>'$!JS;!+#$!&22-!23!=,'72#8.',+$/!D/>='2/$;!3'>=+ 2/$;!,*.!

0->=2/$E! .$='$,/$.! 0',.>,--8! (*! =2*+'2-! =2*.(+(2*/Q! "#(/! 7$#,1(2> '! #,/! 7$$*!

&'$1(2>/-8!27/$'1$.!(*! ! _UC:H!)$+,72-2)(=/! ,*,-8/(/!23! D(5($,.#)%3"!;,.:3#

DJSSE;!J0,$,*!(#5,.:$!("( !=$--!=>-+>'$/!DILLE!,*.!(*!_H!=>-+>'$/!23!K0(19(#)*.!+*(#
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DILJEQ! :2'$21$';! +#$8! 27/$'1$.! +#,+! :$iA! =,>/$.! ,! #(0#$'! =2*/>)&+(2 *! 23!

=,'72#8.',+$/Q! "#(/! />00$/+/! +#$! *$$.! 23! =,'72#8.',+$/! (*! +#$! '$/&( ',+2'8!

)$+,72-(/)! 32'! +#$! .$1$-2&)$*+! ,*.! 0'24+#! 23! +#$! _H/;! $/&$=(, --8! ,3+$'!

$-(=(+,+(2*Q!_$'$;!72+#!$-(=(+2'/!+'(00$'$.!,!/(0*(3(=,*+!'$.>=+(2*!23!=,'72#8.',+$/!

=2)&,'$.!+2!=2*+'2-Q!"#(/!.$&-$+(2*!.>'(*0!$-(=(+,+(2*!4,/!* 2+,7-8!3'2)!.,8!n!,3+$'!

$-(=(+,+(2*Q!?+>.($/!(*!/.(F!E%5)!)#*0(-!("( !#,1$!.$)2*/+',+$.!+#$!'$0>-,+2'8!'2-$!

23! :$iA! (*! +#$! =,'72#8.',+$! )$+,72-(/)! (*! ,*! $*W8),+(=! -$1$-Q! A 3+$'! :$iA!

$-(=(+,+(2*;!$*W8)$/!'$-,+$.!+2!+#$!=,+,72-(/)!23!=,'72#8.',+$/;! g'$7/!=8=-$!,*.!

.(33$'$*+!/&$=(,-(/$.!&,+#4,8/!4$'$!>&!'$0>-,+$.^!(*=->.(*0! +#2/$!(*12-1$.!(*!+#$!

&#$*2-(=! &,+#4,8Q! "#>/;! (+! (/! />00$/+$.! +#,+! +#$! =,+,72-(/)! 23! =,'72#8.',+$/!

7$=2)$!$//$*+(,-!,3+$'!$-(=(+,+(2*!*2+!2*-8!32'!0$++(*0!$*$'08!32'!+#$!/&$=(,-(/$.!
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&,+#4,8/Q!?()(-,'-8;!(*!9GHG!$-(=(+,+(2*!2+#$'!+42!*(+'20$*!=,''($'!D0->+,)(*$!,*.!

,'0(*(*$E!(*3->$*=$.!+#$!)2.$-!=2*/+(+>+(1$-8Q!d->=2/$!,-/2!(*3->$*=$.!+#$!)2.$-!

,-2*0! ,--! +#$! $%&$'()$*+Q! d->=2/$! D,*.! +#$! '$/+! 23! +#$! />0,'!#$'$! .$+$=+$.E!

'$&'$/$*+/! +#$! &'(),'8! /2>'=$! 23! $*$'08Q! "#$*;! (+! /#2>-.! 7$! =2*/(.$ '$.! 32'!



!
!

.,!

=2*+(*>2>/!&'2.>=+(2*!&-,+32')/!+2!'$&-,=$!+#$!)$.(,!23!+#$!=>-+>'$!,3+$'!JI!.,8/!

23! $-(=(+,+(2*! (*! 2'.$'! +2! ),(*+,(*! +#$! /+,7(-(+8! ,*.! &'2. >=+(2*! 23! +#$! =>-+>'$Q! F*!

0$*$',-;!)2'$!)$+,72-(+$/!4$'$!32>*.!+2!7$!+()$!/&$=(3(=!(*!+ #$!:$iA!+'$,+)$*+!

=2)&,'$.!+2!9GHGQ!F+!/>00$/+/!,!3,/+$'!'$&'20',)(*0!$33$=+!23!9G HG!+#,*!:$iA!

(*!+#$!)$+,72-(/)Q!!

!
!
!
!
!
$
$
$
$
!
!
!
!
!
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
@)I3,.$:\Z !Z04'.!2146!48!EM#ZDK7!)*)19,.,!48!63.!N;)*6+6)6+B.!/)6)!)6!/+88.'.*6!/)9,!48!3)'B.,6+*5S!")%!/)9!\C!
"(%!/)9!]C!/)9!= !̂"0%!)*/!/)9!=>!"/%$!Z)-21.,!)'.!1 )(.11./!)004'/+*5!64!63.+'!6'.)6-.*6S!04*6'41!"(1;. %C!I.U7!
"'./%C!VEWE!"9.114?%$!
!



!
!

.-!

!
!
!
@)I3,.$:OZ![.**!/+)5')-,!48!63.![JM,!4(6)+*./!8'4-!63.!EM#ZDK 7!"W^a!0;-!G$__!)*/!W^x!0;-!G$vF>C!Y !̂
0;-! G$]=]r! V[D7LE[7! "2DB)1;.! s! =$w=! ƒ! =G &' ! %%! )*)19,.,! 48! 63.! N;)*6+6)6+B.! /)6)! )6! /+88.'.*6!/)9,! 48!
3)'B.,6+*5!"/)9!\!D!=>%!)86.'!.1+0+6)6+4*!?+63!I.U7!"1.86%!)*/!VEWE!"'+536%$!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!

..!

R+92.$_Z![)'+)(1.!+-24'6)*0.!+*!63.!2'4T.06+4*!"[JM%!B)1;., !"*.A6!64!.)03!*)-.!48!-41.0;1.%!84'!2'./+06+B.!
04-24*.*6,!+*!EM#ZDK7!/)6)!-4/.11+*5!)6!.)03!3)'B., 6+*5!/)9!"/)9!\C!]C!= !̂)*/!=>%!84'!.)03!6'.)6-.*6!
"I.U7!4'!VEWE%$!
!

M:a",

9', 9+, 9!#, 9!?,

6:7/2-:, !f&$*!, 1/:(1(:, !f?#'@, FA.62-:, !f&#+@, 6082-:, !f$!&*,

1A52-2-:, !f&*L&, HA7/(.8:, !f?*$*, 567/.8:, !f&*!#, -19m, !f$!'L,
1/:(1(:, !f'?@', 567/.8:, !f&!@*, 1/:(1(:, !f$&++, ()A:.-2-:, !f$!!',
18F1A152-:, !f'$'', 87/A.8:, !f&!$!, HA7/(.8:, !f$&!&, '351N1, !f$*'&,

28.6:7/2-:, !f'!+?, 1A52-2-:, !f'L'$, 87//2-1(:, !f$!+?, 18F1A152-:, !f#L'&,
/2(A1(:, !f'*?@, FA.62-:, !f'*&@, ()A:.-2-:, !f$*&&, K162-:, !f#+L$,
87/A.8:, !f$L#$, &3/D1, !f$&$*, 18F1A(1(:, !f#L'*, 18F1A(1(:, !f#+$?,
K162-:, !f$L*&, :()1-.6, !f$$$?, 18F1A152-:, !f#!?', 28.6:7/2-:, !f#+!*,

6082-:, !f$@@!, /2(A1(:, !f$#!*, 28.6:7/2-:, !f#**#, 161-2-:, !f#&&*,
-19m, !f$?!*, 5161/(.8:, !f$!&+, 6082-:, !f!++L, 1/:(1(:, !f#'*',
HA7/(.8:, !f$#+$, 567(1B1(:, !f#@@!, K162-:, !f!&!$, FA.62-:, !f##L+,

567(1B1(:, !f#$*@, /0(292-:, !f#$$@, H.AB1(:, !f!&*@, /).62-:, !f###?,
)28(292-:, !f#*!!, H:A761(:, !f##*&, 5161/(.8:, !f!'L', 87//2-1(:, !f!L@+,
H7B1A1(:, !f!L?@, '3/D1, !f#*'!, '3/D1, !f!!&#, 61/(1(:, !f!L@#,

567(1B2-:, !f!&@#, $3/D1, !f!L+@, 567(1B1(:, !f*L#!, 87/A.8:, !f!L!#,
87//2-1(:, !f!!$?, H7B1A1(:, !f*@@#, (A0F(.F)1-, !f*&&@, (A0F(.F)1-, !f!&!',
FA.62-:, !f*++?, 571-.82-:, !f*!@+, &3/D1, !f*'!*, )28(292-:, !f*+??,
F0A.567(1B1(:, !f*@?!, '351N1, !f**+', H:A761(:, !f*$#*, 6:7/2-:, !f*@'$,

5161/(.8:, !f*@'&, 18F1A(1(:, !f**$&, $3/D1, !f*#+#, 567/.8:, !f*$$L,

, , , , -19m, !f*#@@,567(1B1(:, !f*#'&,

, , , , , , F):-06161-2-:, !f*!@!,

, , , , , , (0A.82-:, !f**?L,

, , , , , , H7B1A1(:, !f**'@,

, , , , , , H.AB1(:, !f**!+,
Cbdb,

9', 9+, 9!#, 9!?,

567(1B2-:, !f'*+$, 87//2-1(:, !f'L#@, 87//2-1(:, !f'#'&, 161-2-:, !f'&'&,

87//2-1(:, !f$L+$, B16.-1(:, !f'@+!, 1/:(1(:, !f'*@@, '351N1, !f''#+,
6:7/2-:, !f$L#', FA.62-:, !f'#+@, 161-2-:, !f$+#L, B16.-1(:, !f'#!*,
K162-:, !f$+*$, 567(1B2-:, !f'*&$, B16.-1(:, !f$@??, 1A52-2-:, !f$@@#,
/).62-:, !f$@+#, HA7/(.8:, !f$L**, '351N1, !f$@$&, 1/:(1(:, !f$'&@,

28.6:7/2-:, !f$@#', 161-2-:, !f$#L', FA.62-:, !f$@**, 87/A.8:, !f$#$!,
18F1A152-:, !f$?&&, B:()1-.6, !f$#?#, 567(1B2-:, !f#+#!, 567(1B2-:, !f$**#,
)28(292-:, !f$&@?, 1/:(1(:, !f#L+?, 567/.8:, !f#&#@, B:()1-.6, !f#+##,

/2(A1(:, !f$'*&, 567/.8:, !f#L@#, HA7/(.8:, !f#**L, 87//2-1(:, !f#+*',
6082-:, !f$!+@, 1A52-2-:, !f#L?*, '3/D1, !f!?!L, 28.6:7/2-:, !f#@LL,
()A:.-2-:, !f#'##, (0A.82-:, !f#+?$, 5161/(.8:, !f!&#', 567/.8:, !f#!&L,

B16.-1(:, !f##LL, H7B1A1(:, !f!+++, 1A52-2-:, !f!#?$, 18F1A152-:, !f#*L*,
18F1A(1(:, !f##L&, K162-:, !f!++@, B:()1-.6, !f!!L#, HA7/(.8:, !f!@@+,
571-.82-:, !f!++$, '351N1, !f!+&L, 28.6:7/2-:, !f*L!!, 5161/(.8:, !f!@$?,
F):-06161-2-:, !f!@#+, )28(292-:, !f!+*!, 18F1A152-:, !f*?@!, '3/D1, !f!@$?,

1A52-2-:, !f!!*#, &3/D1, !f!'$', 6:7/2-:, !f*'$$, -19m, !f!*+L,
B161(:, !f*L?*, '3/D1, !f!!?@, ()A:.-2-:, !f*'#!, 6:7/2-:, !f*@L!,
87/A.8:, !f*?'@, 571-.82-:, !f*+'', -19m, !f*$+L, (A0F(.F)1-, !f*@!+,

567/.8:, !f*'@&, F0A.567(1B1(:, !f*&&#, 87/A.8:, !f*#'&, $3/D1, !f*'?!,
(A0F(.F)1-, !f*!'*, /).62-:, !f*!**, $3/D1, !f*#*L, H7B1A1(:, !f*!'*,

, , , , /2(A1(:, !f*!LL, , ,
,, ,, ,, ,, &3/D1, !f**++, ,, ,,

!
!
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!

&//!

gTOT* !3M/15.'k.'5H<;BX*+<>JB?BX*<FX*!F?<>JB?BX*.B?<HGAGE@:*
)==>G<:I*KG>*@FNB;?@J<?@GF*GK*+>B<?EBF?*L@?I*.B?I7A*^<;EGF<?B*<FX*

1G>GF<?@FB*GF*3&*1DA?D>B;*GK*"#$%#&&'!'()'%)*' n*'=B:@<A@;BX*
.B?<HGAGEBT*

!
!
!

"#$! ! _UC:H!)$+,72-2)(=/!,*,-8/(/!&'$1(2>/-8!.$/='(7$.!8($-.$.!.$+,(-$.!

(*32'),+(2*!2*!+#$!(.$*+(3(=,+(2*!,*.!)2-,'!=2*=$*+',+(2*!2 3!&'(),'8!)$+,72-(+$/Q!

_24$1$';! (+! (/! *2+! +#$! &'$3$',7-$! ,*,-8+(=,-! &-,+32')! +2! .$1$-2&! /&$=(,-(/$.!

)$+,72-(/)! )$+,72-2)(=/! ,&&'2,=#$/! ),(*-8! 7$=,>/$! C:H! /&$=+'2/=2&8!

/>33$'/! 3'2)! -24! /$*/(+(1(+8Q! F*.$$.;! /&$=(,-(/$.! )$+,72-(+$/! ,'$! 23+$*! 32>*.! (*!

-24$'!,7>*.,*=$!+#,*!+#$!&'(),'8!,*.!+#$('!=2*=$*+',+(2*/!,'$!), (*-8!(*3->$*=$.!

78!$%20$*2>/!/(0*,-/!/(*=$!+#$8!,'$!*2*U$//$*+(,-!32'!+#$!&-,*+! .$1$-2&)$*+Q!"#$!

/&$=(,-(W,+(2*! ,*.! .(1$'/(3(=,+(2*! 23! &-,*+! /&$=(,-(/$.! )$+,72 -(+$/! (/! ,-/2! 23+$*!

+',*/-,+$.!(*+2!=2)&-$%!=#$)(=,-!/+'>=+>'$/Q!"#$*;!+#$!=#$)(=,-!(.$ *+(3(=,+(2*!23!

C:HU,*,-8/$.! /&$=(,-(/$.! )$+,72-(+$/! (/! =2)&-$%! ,/! ,! '$/>-+! 23! 21$'-, &&$.!

/(0*,-/! DIIIEQ! "#$'$32'$;! 2+#$'! ,*,-8+(=,-! +$=#*(p>$/! ,'$! )2'$! =2 *1$*($*+! 32'!

/&$=(,-(/$.! )$+,72-(/)! )$+,72-2)(=/! /+>.($/! 23! &-,*+! $%+',=+/Q! A/! &'$ 1(2>/!

'$&2'+/! #,1$! (*.(=,+$.! +#,+! &'# ()!(*!+( ! &-,*+! 7(2/8*+#$/(W$! 1,'(2>/! /&$=(,-(/$.!

)$+,72-(+$/! 7$-2*0(*0! +2! +#$! =-,//$/! &$*+,=8=-(=! +'(+$'&$*2(./;! =,33$28-p>(*(=!

,=(./!D9YA/E!,*.!3-,12*2(./;!4$!$*0,0$.!,!=2)&-$)$*+,'8!/+',+$08!+ 2!27/$'1$!

+#$!$33$=+/!23!$-(=(+2'/!2*!+#$/$!=2)&2>*./Q!

@_N69U:?`:?U7,/$.!)$+,72-2)(=/!,*,-8/(/!#,1$!&'21$*!+2!7$!+#$!)2/+!

'$-$1,*+!32'!+#$!0-27,-!=21$',0$!23!/&$=(,-(/$.!)$+,72-(+$/!(* !&-,*+!)$+,72-2)(=/!

/+>.($/Q! :2.$'*! @_N69! +$=#*(p>$/! 233$'! #(0#! '$/2->+(2*! (*! /$&, ',+(2*! 23! +#$!

/,)&-$!=2)&2*$*+/!7,/$.! 2*!+#$! ,*,-8+$! (*+$',=+(2*!7$+4$$*!+ #$! )27(-$! ,*.!



!
!

&/&!

/+,+(2*,'8!&#,/$!>*.$'!#(0#!&'$//>'$!,*.!>/(*0!-24!0',*>-2)$+'8Q! A-/2!=2>&-(*0!

@_N69!+2!:?`:?!&'21(.$/!,!/+,7-$!.$+$=+(2*!23!)$+,72-(+$/!+#'2>0 #!,+)2/&#$'(=!

(2*(/,+(2*! &'2=$//$/! -(5$! X?F! 2'! A+)2/&#$'(=! N'$//>'$! 9#$)(=,-! F2*(W,+(2* !

DAN9FEQ! X?F! (/! +#$! &'$3$''$.! (2*(/,+(2*! )2.$! (*! )$+,72-2)(=/! /+>. ($/! /(*=$! (+!

&'2.>=$/!,!-,'0$!*>)7$'!23!(2*/!32'!)2/+!2'0,*(=!=2)&2>*./!/>=#!,/!/&$ =(,-(/$.!

)$+,72-(+$/!DIIkEQ!A-/2;!:?!(/!+#$!5$8!&-,+32')!32'!=2)&2>*.!(.$* +(3(=,+(2*!4#(=#!

(/!,*!$//$*+(,-!/+$&!(*!,!)$+,72-2)(=/!42'53-24Q!_(0#!H$/2->+( 2*!:?!,--24/!+#$!

.$.>=+(2*!23!+#$!)2-$=>-,'!32')>-,!23!.$+$=+$.!=2)&2>*./;!,*. !:?`:?!/&$=+',-!

.,+,!&'21(.$/! ,!3',0)$*+,+(2*!&,++$'*!4#(=#!(/!23+$*!=2)&2>*. ! /&$=(3(=Q!"#$*;!

$,=#! )2-$=>-$! .$+$=+$.! =,*! 7$! =#,',=+$'(/$.! 78! ,! &$,5! 4(+#! /&$=(3 (=! .,+,!

=2*/(/+(*0!23!(+/!H+;!341!1,->$;! ,7>*.,*=8!,*.! :?`:?!3',0)$*+,+(2*! /&$=+'>)!

,//2=(,+$.Q!"#$/$!>*(p>$!(.$*+(+($/!2'!3$,+>'$/!=,*!7$!=2--$=+ $.!3'2)!',4!69U:?U

.,+,!>/(*0!/2)$!&'2=$//(*0!/23+4,'$/!/>=#!,/!:W:(*$!IQ!"#(/!/23+4,'$!( .$*+(3($/!

341! /(0*,-/! ,721$! ,! *2(/$U-$1$-! +#'$/#2-.! '$+>'*(*0! 3$,+>'$/! 4(+# ! +#$! '$-,+(1$!

,7>*.,*=$!,==2'.(*0!+2!(+/!&$,5!,'$,`#$(0#+Q!"#$!-(/+(*0!23 !>*(p>$!(2*/!D*,)$.!

3$,+>'$/E!(/!='>=(,-!32'!+#$!/>7/$p>$*+!:[RA!,*.!32'!+#$!.(33$'$* +(,+(2*!23!(/27,'(=!

=2)&2>*./!,==2'.(*0!+2!+#$('!H$+$*+(2*!"()$!DH+EQ!!

"#$!,++$)&+!+2!†&>+!,!*,)$‡!2*!$,=#!.$+$=+$.!(2*!(/!=,--$.! +#$!†.$'$&-(=,+(2*‡!

&'2=$//Q!R$'$&-(=,+(2*!(/!7,/$.!2*!+#$!/&$=+',-!(*32'),+(2*!23!+ #$!3$,+>'$/!,*.!(+/!

=2)&,'(/2*!4(+#!+#$!2*$/!23!$(+#$'!/+,*.,'.!=2)&2>*./!2'!/&$=+',-! .,+,7,/$/Q!

"#$*;! +#$! />==$//! 23! .$'$&-(=,+(2*! (/! .('$=+-8! .$&$*.,*+! 2*! + #$! =2)&-$+(2*! 23!

.,+,7,/$/Q! F+! (/! *2+$42'+#8! +#,+! .$'$&-(=,+(2*! (/! *2+! /8*2*8)! 2 3! (.$*+(3(=,+(2*;!

),(*-8! 7$=,>/$! :?! .,+,! .2! *2+! 0(1$! (*32'),+(2*! ,72>+! /+$'$2=#$)( /+'8! *2'!

&2/(+(2*,-!(/2)$'8Q!"#$!.$'$&-(=,+(2*!&'2=$//!(/!*2+!/+'(=+-8!*$$. $.!32'!>*+,'0$+$.!



!
!

&/'!

)$+,72-2)(=!/+>.($/;!7>+!(+!=2)&-$+$/!+#$!7(2=#$)(=,-!(*+$'&'$+, +(2*!23!+#$!.,+,Q!

:,*8! *,+>',-! &'2.>=+/! /&$=+',-! :?`:?! .,+,7,/$/! 3'2)! .(33$'$*+! 7(2-20( =,-!

/2>'=$/! ,'$! =>''$*+-8! ,1,(-,7-$Q! C$1$'+#$-$//;! 69U:?! &-,+32')/! #,1$!

.(/,.1,*+,0$/! /&$=(,--8!78!+#$!)$,*/!23!(+/! '$&'2.>=(7(-(+8!,*.!+ #,+!+#$'$!(/! ,*!

$*2')2>/!#$+$'20$*$(+8! (*!+#$!69U:?!42'53-24/;!&,',)$+$'! /$++(*0/! , *.! .,+,!

32'),+/!DJnK;IIk;IIaEQ!!

",'0$+$.! )$+,72-2)(=/! (/! '$/+'(=+$.! +2! +#$! ,*,-8/(/! 23! &'$U.$3(*$. !

)$+,72-(+$/!3'2)!/&$=(3(=!&,+#4,8/!2'!3'2)!+#$!/,)$!3,)(-8Q!"#$!/>==$//! 23!+#$!

+,'0$+$.! )$+,72-2)(=/! ,&&'2,=#! -($/! (*! +#$! &'(2'! 5*24-$.0$! 23! +#$! /&$=+',-!

=#,',=+$'(/+(=/! 23! +#$! )2-$=>-$/! $%&$=+$.! +2! 7$! 32>*.Q! "#$! >/$!23! /+,*.,'.!

=2)&2>*./!,--24/!'$-(,7-$!(.$*+(3(=,+(2*!78!=2)&,'(/2*Q!l#$*!/+ ,*.,'./!,'$!*2+!

,1,(-,7-$;!/&$=+',-!(*32'),+(2*!&'21(.$.!78!2+#$'!/+>.($/!>*.$'! /()(-,'!=2*.(+(2*/!

#$-&$.!+#$!(.$*+(3(=,+(2*Q!F*!+#(/!=,/$;!#24$1$';!4(+#!,!-24$'!-$1$-!23!=2*3(.$*=$Q!

l#(-$! >*+,'0$+$.! )$+,72-2)(=/! (/! ,! #8&2+#$/(/U0$*$',+2'! ,&&'2,=# ;! +,'0$+$.!

)$+,72-2)(=/!(/!,!#8&2+#$/(/U.'(1$*!,&&'2,=#!DIIaEQ!F*!+#(/!=,/$;!+ #$!#8&2+#$/(/!

(/! +#$! &2/(+(1$! $33$=+! 23! :$iA! ,*.! 9GHG! $-(=(+,+(2*! 2*! +#$! &'2.>=+(2*! 23!

=$*+$--2/(.$/! ,*.! 9YA/! +#'2>0#! +#$('! &'2.>=+(2*! )2*(+2'(*0! (* ! ,! +,'0$+$.!

)$+,72-2)(=/!+()$U=2>'/$!$%&$'()$*+,-!.$/(0*Q!!

F*!,*2+#$'!4,8;!@_N69U:?`:?U7,/$.!>*+,'0$+$.!)$+,72-2)(=/!7$=2)$/!

$//$*+(,-! +2! 3>'+#$'! $%&-2'$! +#$! $33$=+/! 23! :$iA! ,*.! 9GHG! 2*! +#$! 0-27,-!

/&$=(,-(/$.!)$+,72-(/)!23!_H!23! &'#()!(*!+( !+2!&(*&2(*+!+#$!),(*!)$+,72-(+$/!,*.!

&,+#4,8/;!2+#$'!+#,*!=$*+$--2/(.$/;!4#(=#!=,*!7$!(*3->$*=$.! 78!/>=#!$-(=(+,+(2*/Q!

F*!+#(/!42'5;!(+!#,/!7$$*!'$),'5$.!+#$!='>=(,-!'2-$!23!+#$!/+>.8! 23!+#$!)$+,72-(/)!

32'! 3>+>'$! 3(*$U+>**(*0! 23! )$+,72-(=! $*0(*$$'(*0! /+>.($/Q! A! 3$4! /+>.($/! #,1$!



!
!

&/(!

$%&-2'$.! +#$! .8*,)(=/! 23! /&$=(,-(/$.! )$+,72-(/)! =#,*0$/! =,>/$.! 78! :$i A!

$-(=(+,+(2*!(*!&'#()!(*!+(#+(//>$!=>-+>'$/Q!F+!(/!/>00$/+$.!+#,+!(+!(*12-1$/!,-+$',+(2*/!

(*! /2)$! &,+#4,8/;! 4(+#! ,*! (*='$,/$! (*! +'(+$'&$*2(./;! =$*+$--2/( .$/! ,*.! 9YA/!

-$1$-/! DJLI;JLk;JKLEQ! _24$1$';! +#$! :$iA! /(0*,--(*0! &,+#4,8! (/! =2**$=+$.! +2!

2+#$'/;! +#>/! =2*/+(+>+(*0! ,! =2)&-$%! '$0>-,+2'8! *$+42'5! DJLIEQ! "#$! 0$*$/! >&U

'$0>-,+$.! 78! :$iA! (*=->.$! +#2/$! (*12-1$.! (*! V,/)2*,+$! 7(2/8*+# $/(/Q!
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!

IQ! "#$!,*,-8/(/!23!+#$!C:H!/(0*,-/!,--24$.!+#$!(.$*+(3(=,+ (2*!23!aL!=2)&2>*./!

(*=->.(*0!a!/&$=(,-(/$.!)$+,72-(+$/]!k!9YA/!,*.!3$'>-(=!,=(.Q !!

!

kQ! 9GHG! ,*.! :$iA! =,>/$.! ,! /(0*(3(=,*+! =2*/>)&+(2*! 23! =,'72#8.', +$/! ,*.!

/2)$!,)(*2!,=(./!=2)&,'$.!+2!=2*+'2-Q!A+!+#$!/,)$!+()$;!+#$!=2*=$* +',+(2*!

23!9YA/!,*.!3$'>-(=!,=(.!4$'$!/(0*(3(=,+(1$-8!#(0#$'!>*.$'!72+ #!$-(=(+,+(2*/Q!!

!

aQ! 9GHG!+'(00$'$.!/(0*(3(=,*+!#(0#$'!=2*=$*+',+(2*!23!+2+,-!9YA/!2*-8!,+!.,8!JI!

,3+$'!$-(=(+,+(2*Q!!

!

TQ! "#$!=2*=$*+',+(2*!23!=$'+,(*!&'(),'8!)$+,72-(+$/!/>=#!,/!dAOA! 2'!/>==(*,+$;!

4$'$!/(0*(3(=,+(1$-8!,33$=+$.!78!$-(=(+,+(2*!,/!,!&2//(7-$!'$/&2*/$!+2!,)$-(2',+$!

+#$!/+'$//!&'2125$.!78!$-(=(+,+(2*Q!!

!

KQ! "#$! @_N69U:?`:?! )$+#2.! 4,/! 2&+()(/$.! 27+,(*(*0! &'2&$'! '$/2->+ (2*!

7$+4$$*!+#$!&$,5/!=2''$/&2*.(*0!+2!=$*+$--2/(.$/Q!!



!
!

&-.!

bQ! "#$! /(0*,-! (*+$*/(+8!23! /+,*.,'.!=2)&2>*./!4,/!7$++$'! (*!+ #$!X?F!*$0,+(1$!

)2.$!+#$*!(*!+#$!X?F!&2/(+(1$!)2.$Q!!

!

nQ! "#$! @_N69U:?`:?U7,/$.! +,'0$+$.! )$+,72-2)(=/! ,*,-8/(/! &$')(++$.! +#$ !

,**2+,+(2*!23!JI!)$+,72-(+$/!(*=->.(*0!/>='2/$;!.(33$'$*+!9 YA/;!AA;!:A;!AR;!

,*.!:RQ!

!

SQ! A/!27/$'1$.!(*!+#$!C:H!,*,-8/(/;!9GHG!,*.!:$iA!/(0*(3(=,+(1$ -8!(*='$,/$.!

+#$!-$1$-/!23!9YA/!,+!.,8!n!,3+$'!$-(=(+,+(2*!=2)&,'$.!+2!+#$!=2*+'2-!/,)&-$/Q!

!

JLQ!O$+4$$*!+#$!$-(=(+2'/;!+#$!'$-,+(1$!,7>*.,*=$!23!)2/+!23!9YA/!.$+$=+$.!4,/!

2*-8!/(0*(3(=,+(1$-8!#(0#$'!,3+$'!JI!.,8/!23!9GHG!$-(=(+,+(2*!+#$*!:$iAQ!!

!

JJQ!9GHG! /(0*(3(=,+(1$-8! (*='$,/$.! -$1$-/! 23! AA;! :A;! AR! ,*.;! :R! .>'(*0! +#$!

=2)&-$+$!+()$U=2>'/$!=2)&,'$.!+2!:$iA!,*.!=2*+'2-!/,)&-$/Q!!

!

JIQ!@_N69U:?`:?! >*+,'0$+$.! )$+,72-2)(=/! />00$/+$.! ,*! $-(=(+,+(2*U. $'(1$.!

'$&'20',))(*0! $33$=+! 2*! +#$! /&$=(,-(/$.! )$+,72-(/)Q! _24$1$';! 9GHG !

=,>/$.!),V2'!=#,*0$/!(*!+#$!/&$=(,-(/$.!)$+,72-(/)!,3+$'!a!.,8/Q!!

!

JkQ!9GHG!,*.!:$iA!/+()>-,+$.!+#$!,=+(1,+(2*!23!+#$!/&$=(,- (/$.!)$+,72-(/)!(*!,!

.(33$'$*+!),**$'Q!!

!

JaQ!:2-$=>-,'! C$+42'5/! .$'(1$.! 3'2)! +#$! @N69U_H:?`:?! .,+,! /#24$.! +#, +;!
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>*.$'! +#$! $%&$'()$*+,-! =2*.(+(2*/;! +#$! _H/! 23! &'# ()!(*!+( ! &'2.>=$! )2/+-8!

9YA/;!=$*+$--2/(.$/;!=#,-=2*$/! ,*.!+#$('! .$'(1,+(1$/Q! :2/+!23!+#$ ! )2.$--$.!

(2*/!(*!+#$!:C!#,1$!*$1$'!7$$*!.$/='(7$.!(*! &'#()!(*!+( Q!9#$)(=,-!.(1$'/(+8!(/!

3,'!,4,8!)2'$!()&2'+,*+!+#,*!+#,+!(/!32>*.!(*!+#$!.,+,7,/$/Q !

!

JTQ!G-$,*,*$U+8&$!=$*+$--2/(.$/!4$'$!,**2+,+$.!32'!+#$!3('/+!+()$!(*! &'#()!(*!+( Q!!

!

JKQ!O2+#!$-(=(+2'/!=2>-.!(*#(7(+!+#$!2-$,*,*$U7',*=#!23!+#$!=$*+$--2/(.$!&,+#4,8Q!

9GHG!=2>-.!(*#(7(+!+#$!&'2.>=+(2*!23!=#,-=2*$/Q!

!

JbQ!"#$!&'2.>=+(2*!23!>'/,*$U+8&$!=$*+$--2/(.$/!/$$)/!+2!7$!/>&$ '(2'!,*.!$,'-($'!

>*.$'! 9GHG! $-(=(+,+(2*Q! _24$1$';! :$iA! =2>-.! ,=+(1,+$! +#$! &'2 .>=+(2*! 23!

9YA/!$,'-($'!+#,*!9GHGQ!!

!

JnQ!"#$! )$+#,*2-(=! $%+',=+(2*! 4,/! />33(=($*+! +2! .$+$=+! +#$! )2/+! '$-$1,*+!

)$+,72-(+$/!32>*.!(*!+#$!_H!23!&'#()!(*!+( Q!

! !
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!
JQ! "#$!>/$!23!/+,*.,'.!=2)&2>*./!=2''$/&2*.(*0!+2!72+#!>'/,*$U!, *.!2-$,*,*$U

+8&$! =$*+$--2/(.$/! 4(--! =2*+'(7>+$! +2! 7$++$'! $%&-2'$! +#$! '$0>-,+(2*! 7$+4$$*!

+#$/$!+42!7',*=#$/!23!+#$!=$*+$--2/(.$!&,+#4,8Q!

!

IQ! "2!&$'32')!:?U0>(.$.!(/2-,+(2*!23!=$*+$--2/(.$/!,*,-20>$/!. $+$=+$.!(*!+#$!CU

I!=->/+$'^!+2!.$+$')(*$!+#$('!/+'>=+>'$!>/(*0!:?`:?!,*.!C:H!/&$=+'2/=2 &8^!

,*.!+2!+$/+!+#$)!32'!7(2-20(=,-!,=+(1(+($/Q!

!

kQ! "2! 02! .$$&$'! (*! +#$! ,**2+,+(2*! 23! +#$! CUk! =->/+$'! *2.$/! D#$'$! &>+,+(1$-8!

,**2+,+$.! ,/! †=#,-=2*$! *$+42'5‡E! 78! :? - ! 3',=+(2*,+(2*;! ,**2+,+(2*!

&'2&,0,+(2*;!2'!78!+#$!/>7/$p>$*+!(/2-,+(2*!,*.!/+'>=+>'$!.$+ $')(*,+(2*!23!+#$!

)2-$=>-$/Q!!

!

aQ! "2!,*,-8/$!+#$!$%+',=+/!78!d,/!9#'2),+20',&#8!:,//!?&$=+'2)$+'8!+2!.$ +$=+!

/$/p>(+$'&$*$/!,*.!/+$'2-/!,*.!+2!/+>.8!+#$('!'$0>-,+(2*!>*.$'! $-(=(+,+(2*Q!!

!

TQ! "2!&$'32')!,!+()$U=2>'/$!+',*/='(&+2)(=/!,&&'2,=#!>/(*0!9GHG!,*.!:$ iA!+2!

$%&-2'$! +#$! $%&'$//(2*! 23! 5$8! 0$*$/! ,*.! +#$('! '2-$! (*! +#$! '$0>-,+(2*! 23! +#$!

=$*+$--2/(.$/!,*.!2+#$'!+'(+$'&$*$/!&,+#4,8Q!!
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!
JQ!! 62*0! _?;! ?+,*.$'! :A;! [,*! l85! OXQ! C2+$/! 2*! +#$! 2==>''$*=$! ,*.!

/(0*(3(=,*=$! 23! +'(+$'&$*2(./! D,/(,+(=2/(.$! ,*.! '$-,+$.! =2)&2>*. /E! ,*.!
=,33$28-p>(*(=!,=(./!(*!&,"*,--( !/&$=($/Q!?2>+#!A3'(=,*!iQ!O2+Q!ILJI^nI]Tkw
SQ!!

IQ!! O'(*5#,>/! O;! 6(*.*$'! :;! ?=#>&&,*! R;! _,#*! XdQ! 9#$)(=,-;!
&#,'),=2-20(=,-!,*.!=-(*(=,-!&'23(-$!23!+#$!X,/+!A/(,*!)$.(=,-! &-,*+!&,"*,--(#
()!(*!+( Q!N#8+2)$.(=(*$Q!ILLL^bDTE]aIbwanQ!!

kQ!! O(/4,/!R;!:,*.,-!?;!9#,++$'V$$!?,#,!?;!">.>!9g;!C,*.8!?;! O,+(#,!dX?;!
,*#(-Q!X+#*272+,*8;!&#8+2=#$)(/+'8;!&#,'),=2-208;!,*.!+2%(=(+8!23!&,"*,--(#
()!(*!+( ! D6QE! @'7,*]! A! =2)&'$#$*/(1$! '$1($4Q! N#8+#$'Q! H$/Q!
ILIJ^kTDJIE]KKIawTaQ!!

aQ!! ?(*0#!?;!d,>+,)!A;!?#,'),!A;!O,+',!AQ! &,"*,--(#()!(*!+( !D6QE]!A!&-,*+!4(+#!
())$*/$!)$.(=(*,-!&2+$*+(,-!7>+!+#'$,+$*$.Q!F*+Q!iQ!N#,')Q!?=(Q!H$1Q!H$/Q!
ILJL^aDIE]SwJbQ!!

TQ!! X>'2&$,*!:$.(=(*$/!A0$*=8Q!A//$//)$*+!'$&2'+!2*! &,"*,--(#()!(*!+( !D6QE!
@'7,*;!#$'7,!ŽF*+$'*$+•Q!62*.2*^!ILJLQ!!

KQ!! d,--$02!A;!H,)('$WUX/+',.,!g;![(.,-U6()2*!_H;!_(.,-02!R;! 6,-,-$2!6;!g#,*!
g,8,*(!l;! ,*#(-Q!O(2+$=#*2-20(=,-!&'2.>=+(2*!23!=$*+$--2/(.$/!(*!=$--!=>-+>'$/!
23!&,"*,--(#()!(*!+( !D6E!@'7,*Q!X*0Q!6(3$!?=(Q!ILJa^JaDKE]KkkwaIQ!!

bQ!! i,)(-!?;!C(W,)(!Y;!?,-,)!:Q! &,"*,--(#()!(*!+( !D6(**QE!@'7,*Q!A!H$1($4Q!C,+Q!
N'2.Q!H,.(,*=$Q!ILLb^KDIE]JTnwbLQ!!

nQ!! O8-5,!l;!h*,V.$5UA4(W$‘!N;!?+>.W(‘/5,U?'25,!X;!O'W$W(‘/5,!:Q! &,"*,--(#
()!(*!+( !(*!=2/)$+2-208Q!N2/+$&!R$')!A-$'02-Q!ILJk^kLDJE]aKwSQ!!

SQ!! <,'*/42'+#!CH;!<2*0!__?;!:,#,.8!dO;!$.(+2'/Q!_$'7,!9$*+$- -,$Q!F*]!l_G!
)2*20',&#/!2*!/$-$=+$.!)$.(=(*,-!&-,*+/!U![2-!JQ!d$*$1,]!l_G!d ',&#(=/^!
JSSSQ!&Q!bbwnKQ!!

JLQ!! i,)$/! i;! R>7$'8! FQ! F.$*+(3(=,+(2*! ,*.! p>,*+(3(=,+(2*! 23! +'(+$'&$*2(.!
=$*+$--2(./!(*!&,"*,--(#()!(*!+( !D6QE!@'7,*!78!.$*/(+2)$+'(=!"69Q!iQ!N-,*,'!
9#'2),+20'Q!U!:2.Q!"69Q!ILJJ^IaDJE]nIwbQ!!

JJQ!! A'&,(,!:H;!<$''2*$!H;!A)(+',*2!:;!C,&&2!9;!6$2*,'.2!d; !R$-!d>$'=(2!HQ!
X33$=+/!23!&,"*,--(#()!(*!+( !$%+',=+!2*!)>=2&2-8/,==#,'(.$!)$+,72-(/)!(*!
/>7V$=+/!4(+#!1,'(=2/$!1$(*/Q!F*+Q!iQ!9-(*Q!N#,'),=2-Q!H$/Q!JSSL^JLDaE]IISw
kkQ!!

JIQ!! l>!<;!O(,*!R;!j(,!r;!d2*0!h;!",*!Y;!9#$*!i;! ,*#(-Q!F.$*+(3(=,+(2*!23!),V2'!
,=+(1$!(*0'$.($*+/!'$/&2*/(7-$!32'!7>'*!42>*.!#$,-(*0!23! &,"*,--(#()!(*!+( !
#$'7/Q!X1(.$*=$U7,/$.!92)&-$)$*+Q!A-+$'*Q!:$.Q!ILJI^ILJIDnanLS kEQ!!

JkQ!! N,*!r;!A7.UH,/#(.!OA;!F/),(-!h;!F/),(-!H;!:,5!il;!N225!N9g;! ,*#(-Q!F*!1(+'2!
)2.>-,+2'8!$33$=+/!2*!+#'$$! ),V2'!#>),*!=8+2=#'2)$!NaTL!$*W8)$/!78!
)>-+(&-$! ,=+(1$! =2*/+(+>$*+/! ,*.! $%+',=+/! 23!&,"*,--(# ()!(*!+( Q! iQ!
X+#*2&#,'),=2-Q!ILJL^JkLDIE]IbTwnkQ!!

JaQ!! 92-.'$*! 9R;! _,/#()! N;! A-(! i:;! G#! ?Ug;! ?(*/5$8! Ai;! H#,! 9Q! d $*$!
$%&'$//(2*!=#,*0$/! (*!+#$!#>),*!3(7'27-,/+! (*.>=$.!78! &,"*,--(#()!(*!+( !
+'(+$'&$*2(./Q!N-,*+,!:$.Q!ILLk^KSDnE]bITwkIQ!!
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JTQ!! :,p>,'+! <j;! O$--2*! d;! d(--$'8! N;! l$0'24/5(! r;! O2'$-! iNQ! ?+()>-, +(2*! 23!
=2--,0$*! /8*+#$/(/! (*! 3(7'27-,/+! =>-+>'$/! 78! ,! +'(+$'&$*$! $%+',=+$.! 3'2)!
&,"*,--(#()!(*!+( Q!92**$=+Q!"(//>$!H$/Q!JSSL^IaDIE]JLbwILQ!!

JKQ!! 6>2!r;!r,*0!rUN;!6(>!i;!6(!lU_;!r,*0!i;!?>(!j;! ,*#(-Q!C$>'2&'2+$=+(1$!$33$=+/!
23!),.$=,//2/(.$!,0,(*/+!32=,-!=$'$7',-!(/=#$)(,!'$&$'3>/(2*!(*V>'8!( *!',+/Q!
O',(*!H$/Q!ILJa^JTKT]kbwabQ!!

JbQ!! C,+,',V!i;!:,*(1,/,0,)!";!i>/+(*!"#$*)2W#(!A;!X//,!::Q!C$>'2&'2 +$=+(1$!
$33$=+! 23! ,/(,+(=! ,=(.! 2*! '2+$*2*$U(*.>=$.! )(+2=#2*.'(,-! .8/3>* =+(2*! ,*.!
2%(.,+(1$!/+'$//U)$.(,+$.!,&2&+2/(/!(*!.(33$'$*+(,+$.!?_U?r?Tr!=$-- /Q!C>+'Q!
C$>'2/=(Q!ILJb^ILDKE]kTJwSQ!!

JnQ!! ?#,'(3(UH,.! :;! 6,*5,+(--,5$! 9;! R(,/! RA;! R2=$,! AG;! :,#2)2 2.,--8! :<;!
627(*$! R;! ,*# (-Q! F)&,=+! 23! C,+>',-! 92)&2>*./! 2*! C$>'2.$0$*$',+(1$!
R(/2'.$'/]! <'2)! N'$=-(*(=,-! +2! N#,'),=2+#$',&$>+(=/Q! iQ! 9-(*Q! :$.Q!
ILIL^SDaE]JLKJQ!!

JSQ!! ?#(*2)2-! dg;! :>',-(.#,',Q! X33$=+! 23! &,"*,--(# ()!(*!+( ! -$,3! &24.$'! 2*!
2%(.,+(1$!),'5$'/!(*!7',(*!'$0(2*/!23!&'$&>7$'+,-!)(=$!(*!1(12!,*.! (+/!(*!1(+'2!
$33(=,=8! +2! ,)$-(2',+$! kUCNAU(*.>=$.! 2%(.,+(1$! /+'$//! (*! )(+2=#2*.'(,Q!
N#8+2)$.(=(*$Q!ILLn^JTDJJE]SbJwnaQ!!

ILQ!! [(/4,*,+#,*!d;!R,*![:;!H,.#,5'(/#*,*!C;!C,('!A?;!H,V$*. ',*!C,('!AN;!
O,78! ?Q! N'2+$=+(2*! 23! )2>/$! 7',(*! 3'2)! &,',=$+,)2-U(*.>=$.! /+'$//! 78!
&,"*,--(#()!(*!+( !)$+#,*2-!$%+',=+Q!iQ!X+#*2&#,'),=2-Q!ILJS^IkK]abawnkQ!!

IJQ!! i(,*0!l;!6(!:;!_$!<;!O(,*!h;!_$!Y;!l,*0!j;! ,*#(-Q!C$>'2&'2+$=+(1$!$33$=+!23!
,/(,+(=!,=(.!,0,(*/+!/&(*,-!=2'.!(*V>'8!(*!',+/Q!6(3$!?=(Q!ILJK^ JTb]aTwTJQ!!

IIQ!! A'2',!H;!g>),'!H;!A0,'4,-!A;!H$$+,!g_;!d>&+,!rgQ!92)&,'(/2 *!23!+#'$$!
.(33$'$*+! $%+',=+/! 23!&,"*,--(# ()!(*!+( ! 32'! ,*+(U,)*$/(=;! ,*+(2%(.,*+! ,*.!
,*+(=#2-(*$'0(=!,=+(1(+($/]!(*!1(+'2!,*.!(*!1(12!/+>.8Q!O(2)$.Q!N#,'),=2+#$'Q!
ILJn^JLT]JkaawTIQ!!

IkQ!! ?#(*2)2-! dg;! :>',-(.#,',Q! N'2&#8-,=+(=! *$>'2&'2+$=+(1$! &'2&$'+8! 23!
&,"*,--(#()!(*!+( !,0,(*/+!kU*(+'2&'2&(2*(=!,=(.!(*.>=$.!2%(.,+(1$!/+'$//!,*.!
)(+2=#2*.'(,-! .8/3>*=+(2*/! (*! 7',(*! '$0(2*/! 23! &'$&>7$'+,-! )(=$Q!
C$>'2+2%(=2-208Q!ILLn^ISDKE]SanwTbQ!!

IaQ!! d',8!CX;!h4$(0!iA;!:>'=#(/2*!9;!9,'>/2!:;!:,++#$4/!Rd;!g,4, )2+2!9;!
,*#(-Q!&,"*,--(#()!(*!+( !,++$*>,+$/!AU(*.>=$.!*$>'2.$0$*$',+(1$!/&(*$!-2//!
,*.!.$*.'(+(=!/()&-(3(=,+(2*Q!C$>'2/=(Q!6$++Q!ILJb^KaK]IawSQ!!

ITQ!! d',8!CX;!A-=,W,'!:,0,*,!A;!6,5!N;!l'(0#+!g:;!Y>(**!i;!?+$1$*/! i<;! ,*#(-Q!
&,"*,--(#()!(*!+( ]!&#8+2=#$)(/+'8!,*.!)$=#,*(/)/!23!*$>'2&'2+$=+(2*!,*.!
=20*(+(1$!$*#,*=$)$*+Q!N#8+2=#$)Q!H$1Q!ILJn^JbDJE]JKJwSaQ!!

IKQ!! h#,*0! j;! l>! i;! R2>! r;! j(,! O;! H2*0! l;! H()7,=#! d;! ,*# (-Q! A/(,+(=! ,=(.!
&'2+$=+/!&'(),'8!*$>'2*/!,0,(*/+!9!IU=$',)(.$U!(*.>=$.!,&2&+2/(/Q!X>'Q! iQ!
N#,'),=2-Q!ILJI^KbSDJwkE]TJwSQ!!

IbQ!! j>! 96;! l,*0! Yh;! ?>*! 6:;! 6(! j:;! R$*0! i:;! 6(! 6<;! ,*# (-Q! A/(,+(=2/(.$]!
A++$*>,+(2*! 23! *$>'2+2%(=(+8! (*.>=$.! 78! :N"N! (*! ,! ',+! )2.$-! 23 !
N,'5(*/2*(/)!1(,!),(*+,(*(*0!'$.2%!7,-,*=$!,*.!>&U'$0>-,+(*0!+#$ !',+(2!23!
O=-UI`O,%Q!N#,'),=2-Q!O(2=#$)Q!O$#,1Q!ILJI^JLLDkE]aJkwnQ!!

InQ!! :>',5,)(! ";! r,),*$!_;! "2)2*,0,!?;!<>'>/$! :Q!<2'=$.! /4())(*0! ,* .!
()(&',)(*$! )2.(38! &-,/),! ,*.! 7',(*! ,)(*2! ,=(.! =2*=$*+',+(2*/! (*! )( =$Q!
X>'Q!iQ!N#,'),=2-Q!ILLS^KLIDJE]bkwbQ!!
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ISQ!! d',8! CX;! :2''M! i;! g$--$8! i;! :,($'! 9?;! ?+$1$*/! i<;! Y>(**! i<;! ,*# (-Q!
9,33$28-p>(*(=!,=(./!(*! &,"*,--(#()!(*!+( !&'2+$=+!,0,(*/+!,)8-2(.U•!+2%(=(+8Q!
iQ!A-W#$()$'c/!R(/Q!ILJa^aLDIE]kTSwbkQ!!

kLQ!! j>!:<;!j(2*0!rr;!6(>!ig;!Y(,*!ii;!h#>!6;!d,2!iQ!A/(,+(=!,=( .;!,!&$*+,=8=-(=!
+'(+$'&$*$! (*!&,"*,--(# ()!(*!+( ;! ,++$*>,+$/! 0->+,),+$U(*.>=$.! =20*(+(1$!
.$3(=(+/! (*! )(=$! ,*.! ,&2&+2/(/! (*! ?_U?rTr! =$--/Q! A=+,! N#,'),=2-Q! ?(*Q!
ILJI^kkDTE]TbnwnbQ!!

kJQ!! O27,.$! [;! O2.#,*5,'! ?6;! A/4,'! @;! [(/#4,',),*! :;! "#,5>'.$/,(! NQ!
N'2&#8-,=+(=!$33$=+/!23!,/(,+(=2/(.$U7,/$.!/+,*.,'.(W$.!$%+',=+!23!&,"*,--(#
()!(*!+( ! D6QE! @'7,*! -$,1$/! 2*! $%&$'()$*+,-! )(0',(*$]! F*12-1$)$*+! 23!
T_"JA`JO!'$=$&+2'/Q!9#(*Q!iQ!C,+Q!:$.Q!ILJT^JkDaE]IbawnIQ!!
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ILLT^anDkE]IKkwSQ!!

nKQ!! g()!G";!g()!:r;!_>#!?:;!O,(!Rd;!A#*!i9;!_4,*0!OQ!9-2*(*0! 23!,!=RCA!
&'27,7-8! $*=2.(*0! 2%(.2/p>,-$*$! =8=-,/$! ,//2=(,+$.! 4(+#! ,/(,+(=2/( .$!
7(2/8*+#$/(/! 3'2)! &,"*,--(# ()!(*!+( ! D6QE! @'7,*Q! N-,*+! 9$--! H$&Q!
ILLT^IaDTE]kLawJJQ!!

nbQ!! g()!G";!6$$! il;!O,*0!g_;!9#,*0!g()! r;! r>*!_8>*!R;!9#,!?l; ! ,*#(-Q!
9#,',=+$'(W,+(2*! 23! ,! .,)),'$*$.(2-! /8*+#,/$! (*! &,"*,--(# ()!(*!+( ! D6QE!
@'7,*Q!N-,*+!N#8/(2-Q!O(2=#$)Q!ILLS^abDJJwJIE]SSnwJLLIQ!!

nnQ!! N',/,.!A;!:,+#>'!Ag;!:,+#>'!AQ!A.1,*=$/!,*.!$)$'0(*0!'$/$,'=#!+ '$*./!
32'!)2.>-,+(2*!23!=$*+$--2/(.$!7(2/8*+#$/(/!(*! &,"*,--(#()!(*!+(# D6QE!@'7,*U!
A!'$1($4Q!F*.Q!9'2&/!N'2.Q!ILJS^JaJD?$&+$)7$'E]JJJbKnQ!!

nSQ!! l>!?;!h#,*0!<;! j(2*0! l;! :2-*f'!F;!6(,*0! i;! i(!A;! ,*# (-Q!A*!@*$%&$=+$.!
G%(.2/p>,-$*$! 98=-,/$! A=+(1$! ?(+$! A'=#(+$=+>'$! (*! +#$!R.!)# *,+*%.:3!
:>-+(3>*=+(2*,-!sUA)8'(*!?8*+#,/$Q!A9?!9,+,-Q!ILIL^JLDJKE]STJTwILQ!!

SLQ!! g()! G";! @)! r;! i(*! :6;! g()! i@;! _$0$7,'+#! R;! O>/+,! 6;! ,*# (-Q! A! *21$-!
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)>-+(3>*=+(2*,-! 9UIk! G%(.,/$;! 9rNbJaXJS;! (/! (*12-1$.! (*! ,/(,+(=2 /(.$!
7(2/8*+#$/(/Q!N-,*+!9$--!N#8/(2-Q!ILJn^TSDKE]JILLwJkQ!!

SJQ!! i,)$/! i";!R>7$'8!FAQ!N$*+,=8=-(=!+'(+$'&$*2(./! 3'2)! +#$! )$.(=(*, -! #$'7;!
&,"*,--(#()!(*!+( !D6QE!@'7,*Q!:2-$=>-$/Q!ILLS^JaDJLE]kSIIwaJQ!!

SIQ!! AW$',.!HQ!9#$)(=,-!/+'>=+>'$/;!&'2.>=+(2*!,*.!$*W8),+(=!+',*/32 '),+(2*/!
23!/,&20$*(*/!,*.!/,&2*(*/!3'2)! &,"*,--(#()!(*!+( !D6QE!@'7,*Q!<(+2+$',&(,Q!
ILJK^JJa]JKnwnbQ!!

SkQ!! :($++(*$*!g;!N2--($'!i;!O>8/+!R;!A'$*.+!N;!9/>5!H;!?2))$'4$'5!?;! ,*#(-Q!"#$!
,*=($*+!9rNbJK!3,)(-8!(/!,!),V2'!=2*+'(7>+2'!+2!+#$!.(1$'/(3(=,+(2 *!23!$>.(=2+!
+'(+$'&$*2(.!7(2/8*+#$/(/Q!C,+Q!92))>*Q!ILJb^nQ!!

SaQ!! 9-(332'.!:C;!i,0,*,+#!FO;!6>.4(0!FA;!9'2W($'!AQ!9#-2'20$*(=!,=(./!,*.!+#$!
,=8-Up>(*(=! ,=(./]! R(/=21$'8;! 7(2/8*+#$/(/;! 7(2,1,(-,7(-(+8! ,*.! 7(2,=+ (1(+8Q!
C,+Q!N'2.Q!H$&Q!ILJb^kaDJIE]JkSJwaIJQ!!

STQ!! d(-!:;!l(,*24/5,!RQ!9#-2'20$*(=!,=(./!w!+#$('!&'2&$'+($/; !2==>''$*=$!,*.!
,*,-8/(/Q! A**Q! @*(1Q! :,'(,$! 9>'($U?5-2.24/5,;! ?$=+Q! AA! w! 9#$)Q!
ILJb^bIDJE]KJQ!!

SKQ!! C=>7$!XC;!?+$$*5,)&!NA;!:,.,-,!CX;!R>7$'8!FAQ!?+()>-,+2'8!$ 33$=+/!23!
,=(7$*W2-,'U?U)$+#8-!2*!=#-2'20$*(=!,=(./!7(2/8*+#$/(/!(*!=$*+$--,!, /(,+(=,!
=$--/Q!<'2*+Q!N-,*+!?=(Q!ILJK^bD?$&+$)7$'ILJKE]JwJTQ!!

SbQ!! C=>7$! XC;! ?+$$*5,)&! NA;! :,.,-,! CX;! R>7$'8! FAQ! 9#-2'20$*( =! A=(./!
O(2/8*+#$/(/! (*! &,"*,--(#()!(*!+( !9$--/!F/!*2+!?+()>-,+$.!78!?,-(=8-(=!A=(.!
:,*(&>-,+(2*Q!A&&-Q!O(2=#$)Q!O(2+$=#*2-Q!ILJK^JbSDTE]KnTwSKQ!!

SnQ!! F.$*+(3(=,+(2*! ,*.! .$+$')(*,+(2*!23! *,+>',--8!2==>''(*0 !32-,+$/! (*!0',(*/!23!
'(=$!D@.91(#)(*!$(!6QE!78!@N69U:?`:?!,*,-8/(/Q!C,+Q!N'2.Q!H$/Q!ILJb^JwTQ!!

SSQ!! O>',*,/>.V,![;!H,*(!R;!:,--,!A;!g27+',5>-!g;![()2-),*05,*0! ?Q!F*/(0#+/!
(*+2!,*+(2%(.,*+!,=+(1(+($/!,*.!,*+(U/5(*U,0(*0!&2+$*+(,-!23!=,-->/!$%+',=+!3'2)!
&,"*,--(#()!(*!+(# D6QEQ!?=(Q!H$&Q!ILIJ^JJDJE]JwJKQ!!

JLLQ!! G8$.$V(!GA;!A32-,8,*!AiQ!9#$)(=,-!92)&2/(+(2*!,*.!A* +(7,=+$'(,-!A=+(1(+8!
23!+#$!X//$*+(,-!G(-!23!&,"*,--(#()!(*!+( Q!d'24(*0!(*!?2>+#!A3'(=,Q!N#,')Q!
O(2-Q!ILLT^akDkE]IaSwTIQ!!

JLJQ!! i,)$/!i";!">0(W(),*,!<;!?+$$*5,)&!NA;!R>7$'8!FAQ!:$+,72-2 )(=!,*,-8/(/!
23!)$+#8-!V,/)2*,+$U(*.>=$.!+'(+$'&$*2(.!&'2.>=+(2*!(*!+#$!)$. (=(*,-!#$'7!
&,"*,--(#()!(*!+( !D6QE!>'7,*Q!:2-$=>-$/Q!ILJk^JnDaE]aIKbwnJQ!!

JLIQ!! ">0(W(),*,! <;! C=>7$! XC;! ?+$$*5,)&! NA;! R>7$'8! FAQ! :$+,72 -2)(=/U
.$'(1$.! (*/(0#+/! (*+2! +#$! ),*(&>-,+(2*! 23! +$'&$*2(.! /8*+#$/( /! (*! &,"*,--(#
()!(*!+( !=$--/!78!)$+#8-!V,/)2*,+$Q!N-,*+!O(2+$=#*2-Q!H$&Q!ILJT^SDkE]JITw
kKQ!!

JLkQ!! C=>7$!XC;!?+$$*5,)&!NA;!:,.,-,!CX;!R>7$'8!FAQ!:$+,72-(+ $!&'23(-(*0!23!
+#$!>*.(33$'$*+(,+$.!=>-+>'$.!=$--/!,*.!.(33$'$*+(,+$.!-$,3!+(//>$/!23!&,"*,--(#
()!(*!+( Q!N-,*+!9$--;!"(//>$!G'0,*!9>-+Q!ILJb^JISDkE]akJwakQ!!

JLaQ!! ?>77,*!H;![$$',5>),'!A;!:,*(),',*!H;!_,/#()!g:;!O,-,=#,*.',*! FQ!"42!
*$4!3-,12*2(./!3'2)! &,"*,--(#()!(*!+( !D6(**QEQ!iQ!C,+Q!:$.Q!ILLn^KIDkE]kKSw
bkQ!!

JLTQ!! :,>-(.(,*(;!A7,/!<;!g#,+(7!A;!?#,,'(!g;!6,V(/!C_Q!9# $)(=,-!=#,',=+$'(W,+(2*!
,*.! ,*+(2%(.,*+! ,=+(1(+8! 23! +#'$$! )$.(=(*,-! A&(,=$,$! /&$=($/Q! F*.Q! 9'2&/!
N'2.Q!ILJa^TT]IknwabQ!!

JLKQ!! ?>*+2'*/>5!6;!A*>'>512',5>*!GQ!N'$=(/(2*!()&'21$)$*+!32'!+#$!,* ,-8/(/!23!
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3-,12*2(./! (*! /$-$=+$.! "#,(! &-,*+/! 78! =,&(--,'8! W2*$! $-$=+'2&#2 '$/(/Q!
X-$=+'2&#2'$/(/Q!ILLT^IKDkE]KanwKLQ!!

JLbQ!! ?,+,5$!";!g,)(8,!g;!A*!r;!G(/#(!";!r,),)2+2!iQ!"#$!,*+(U+# '2)72+(=!,=+(1$!
=2*/+(+>$*+/!3'2)!&,"*,--(#()!(*!+( Q!O(2-Q!N#,')Q!O>--Q!ILLb^kLDTE]SkTwaLQ!!

JLnQ!! A*+20*2*(!<;!N$'$--(*2!C9;!9'(&&,!?;!R,-!"2/2!H;!R ,*($-(!O;!:(*0#$++(!A;!,*#
(-Q!F'7(=! ,=(.;! ,! .(=,33$28-p>(*(=! ,=(.! .$'(1,+(1$!3'2)!&,"*,--(#()!(*!+( !=$--!
=>-+>'$/Q!<(+2+$',&(,Q!ILJJ^nIDbE]STLwaQ!!

JLSQ!! d21(*.,*!d;!?,)7,*.,*! "d;!d21(*.,*! :;!?(*/5$8!A;! [,*$//$* .$-3+! i;!
A.$*,*!F;! ,*#(-Q!A!7(2,=+(1$!&2-8,=$+8-$*$!=2)&2>*.!(/2-,+$.!3'2)!&,"*,--(#
()!(*!+( Q!N-,*+,!:$.Q!ILLb^bkDKE]TSbwSQ!!

JJLQ!! H,V5>),'!?;!i$7,*$/,*Q!H$&$--$*+!,=+(1(+8!23!/$-$=+$.!&-,*+!$//$*+(,-!2(-/!
,0,(*/+!+#$! ),-,'(,-! 3$1$'! )2/p>(+2! /"%50,-,)# )*,50,")! Q! "'2&Q!O(2)$.Q!
ILLb^IaDIE]bJwTQ!!

JJJQ!! 9,”(0>$',-!?;!"/=#2&&!H;!A)7'2/$++(!6;![(0*>+$--(!A;! ?=,0-(2*$!<;!N$+'(*(!
GQ! "#$! .$1$-2&)$*+! 23! #$'7,-! )$.(=(*,-! &'2.>=+/]! Y>,-(+8;! /,3 $+8! ,*.!
$33(=,=8!,/!5$8!3,=+2'/Q!N#,'),=$>+Q!:$.Q!ILLn^IIDIE]JLbwJnQ!!

JJIQ!! N',/,.!A;!:,+#>'!Ag;!:,+#>'!AQ!A.1,*=$/!,*.!$)$'0(*0!'$/$,'=#! +'$*./!
32'!)2.>-,+(2*!23!=$*+$--2/(.$!7(2/8*+#$/(/!(*! &,"*,--(#()!(*!+( !D6QE!@'7,*U!
A!'$1($4Q!F*.Q!9'2&/!N'2.Q!ILJS^JaJ]JJJbKnQ!!

JJkQ!! [$'&22'+$! HQ! 9#$)2.(1$'/(+8! ,*.! +#$! O(2-20(=,-! H2-$! 23! ?$=2*.,'8!
:$+,72-(+$/;! ?2)$! "#2>0#+/! 32'! ?$-$=+(*0! N-,*+! :,+$'(,-! 32'! R'>0 !
R$1$-2&)$*+Q!F*]!O(2,//,8!:$+#2./!(*!C,+>',-!N'2.>=+!H$/$,'=#!,*.! R'>0!
R$1$-2&)$*+Q!?&'(*0$'!C$+#$'-,*./^!JSSSQ!&Q!JJwIkQ!!

JJaQ!! O'(*5#,>/! O;! 6(*.*$'! :;! ?=#>&&,*! R;! _,#*! XdQ! 9#$)(=,-;!
&#,'),=2-20(=,-!,*.!=-(*(=,-!&'23(-$!23!+#$!X,/+!A/(,*!)$.(=,-! &-,*+!&,"*,--(#
()!(*!+( Q!N#8+2)$.(=(*$Q!ILLL^bDTE]aIbwanQ!!

JJTQ!! 9GCAOFGQ!9$*+$--,!,/(,+(=,!D6QE!@'7Q!F*]!:M+2.2!.$!X1,->,=(B*!Hf&(.,!.$!
F*1,/(1(.,.!D:XHFE!&,',!$/&$=($/!$%B+(=,/!$*!:M%(=2Q!ILJKQ!&Q!JwbQ!!

JJKQ!! ?>0(8,),!:Q!_(/+2'(=,-!'$1($4!23!'$/$,'=#!2*!&-,*+!=$--!.$. (33$'$*+(,+(2*Q!iQ!
N-,*+!H$/Q!ILJT^!!

JJbQ!! :,'=#$1! A?;! r2'.,*21,! hN;! d$2'0($1! :FQ! d'$$*! D=$--E! 3,=+2'($/! 32 '!
,.1,*=$.!&'2.>=+(2*!23!&-,*+!/$=2*.,'8!)$+,72-(+$/Q!9'(+Q!H$1Q! O(2+$=#*2-Q!
ILIL^aLDaE]aakwTnQ!!

JJnQ!! :>/+,3,!CH;!R$!l(*+$'!l;![,*!F'$*!<;![$'&22'+$!HQ!F*( +(,+(2*;!0'24+#!,*.!
='82&'$/$'1,+(2*! 23! &-,*+! =$--! />/&$*/(2*! =>-+>'$/Q! C,+Q! N'2+2=Q!
ILJJ^KDKE]bJTwaIQ!!

JJSQ!! ?#,58,!N;!:,'/-(*!d;!?(',)!g;!O$$'#>$/!6;!<',*5-(*!dQ!X-(=(+,+( 2*!,/!,!+22-!
+2! ()&'21$! +#$! &'23(-$/! 23! #(0#U1,->$! /$=2*.,'8! )$+,72-(+$/! ,*.!
&#,'),=2-20(=,-!&'2&$'+($/!23! 895,.!+:3#5,.;%.(*:3 Q!iQ!N#,')Q!N#,'),=2-Q!
ILJS^bJDJE]bLwnIQ!!

JILQ!! ?(*0#! i;! ?,7('! <;! ?,*04,*! H?;! C,'*2-(8,! 6g;! ?,%$*,! ?;! ?,*0 4,*! C?Q!
X*#,*=$.!/$=2*.,'8!)$+,72-(+$!&'2.>=+(2*!,*.!&,+#4,8!0$*$!$%&'$ //(2*!
78! -$,3! $%&-,*+/U(*.>=$.! .('$=+! '22+! )2'&#2+8&$/! ,'$! '$0>-,+$.! 7 8!
=2)7(*,+(2*!23!0'24+#!'$0>-,+2'/!,*.!=>-+>'$!=2*.(+(2*/!(*! &,"*,--(#()!(*!+( !
D6QE!>'7,*Q!N-,*+!d'24+#!H$0>-Q!ILJa^bTDJE]TTwKKQ!!

JIJQ!! ?,*04,*!H?;! "'(&,+#(!?;! ?(*0#! i;!C,'*2-(8,! 6g;!?,*04,*! C?Q!A,# "%$%!
/$p>$*=(*0! ,*.! ,//$)7-8! 23! &,"*,--(# ()!(*!+( ! -$,3! +',*/='(&+2)$! 32'!
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),&&(*0! 23! /+'>=+>',-;! 3>*=+(2*,-! ,*.! '$0>-,+2'8! 0$*$/! 4(+#! /& $=(,-!
'$3$'$*=$!+2!/$=2*.,'8!)$+,72-(/)Q!d$*$Q!ILJk^TITDJE]TnwbKQ!!

JIIQ!! AW(W!hA;!R,1$8!:H;!N24$'!iO;!A*+#2*8!N;!?)(+#!H:;!624$!g9Q!N'2 .>=+(2*!
23!,/(,+(=2/(.$!,*.!),.$=,//2/(.$!(*! &,"*,--(#()!(*!+(#!"#$!*.%!,*.! !"#$!$%Q!
O(2-Q!N-,*+Q!ILLb^TJDJE]kawaIQ!!

JIkQ!! g()!G";!g()!:r;!_2*0!:_;!A#*!i9;!_4,*0!OQ!?+()>-,+(2*!23 !,/(,+(=2/(.$!
,==>)>-,+(2*!(*!+#$!4#2-$!&-,*+!=>-+>'$/!23!&,"*,--(#()!(*!+( !D6QE!>'7,*!78!
$-(=(+2'/Q!N-,*+!9$--!H$&Q!ILLa^IkDTE]kkSwaaQ!!

JIaQ!! :,*0,/!?;!O2*3(--!:;!G/>*,!6;!:28,*2!X;!"2'+2'($--2!i;!9> /(.2!H:;! ,*#(-Q!
"#$! $33$=+! 23! )$+#8-! V,/)2*,+$! 2*! +'(+$'&$*$! ,*.! /+$'2-! )$+,7 2-(/)/! 23!
&,"*,--(#()!(*!+( ;!K:)+:)#(+:-,(*:) !,*.! S(-50!3!(#2-(:+( !=>-+>'$.!&-,*+/Q!
N#8+2=#$)(/+'8Q!ILLK^KbDJnE]ILaJwSQ!!

JITQ!! l,*0!?Y;!6()!_lQ!N'(*=(&-$/!,*.!&',=+(=$!23!&#2+2&'2+$=+ (2*Q!N'(*=(&-$/!
,*.!N',=+(=$!23!N#2+2&'2+$=+(2*Q!?&'(*0$'!F*+$'*,+(2*,-!N>7-(/#(*0^!ILJKQ!Jw
anb!&Q!!

JIKQ!! :,*0,/!?;!:28,*2!X;!O2*3(--!:Q! &,"*,--(#()!(*!+( !D6E!@'7,*]!A*!>&.,+$.!
,&&'2,=#Q!F*]!N,-,WB*!i;!9>/(.B!H:;!$.(+2'/Q!N-,*+!?$=2*.,'8!"$'&$ *2(./Q!
g$',-,]!H$/$,'=#!?(*0&2/+^!ILLSQ!&Q!TTwbaQ!!

JIbQ!! g,7$',! iC;! ?$),*,! X;! :>//,! AH;! _$! jQ! N-,*+! ?$=2*.,'8! :$+,72-( +$/]!
O(2/8*+#$/(/;!9-,//(3(=,+(2*;!<>*=+(2*! ,*.!N#,'),=2-20(=,-!N'2&$'+($ /Q! iQ!
N#,')Q!N#,'),=2-Q!ILJa^IDi>-8!ILJaE]kbbwSIQ!!

JInQ!! "#,5>'! :;! ?2#,-! O?Q! H2-$! 23! X-(=(+2'/! (*! F*.>=(*0! H$/(/+,* =$! (*! N-,*+/!
,0,(*/+!N,+#20$*!F*3$=+(2*]!A!H$1($4Q!F?HC!O(2=#$)Q!ILJk^ILJk]bKIaJIQ!!

JISQ!! H,)('$WUX/+',.,!g;![(.,-U6()2*!_;!_(.,-02!R;!:28,*2!X;!d2- $*(2/45(!:;!
9>/(.B!H:;! ,*#(-Q!X-(=(+,+(2*;!,*!$33$=+(1$!/+',+$08!32'!+#$!7(2+$=#*2-20(=,-!
&'2.>=+(2*!23!7(2,=+(1$!#(0#U,..$.!1,->$!=2)&2>*./!(*!&-,*+ !=$--!3,=+2'($/Q!
:2-$=>-$/Q!ILJK^IJDIEQ!!

JkLQ!! C,(5! N:;! A-Ug#,8'(! i:Q! A7(2+(=! ,*.! O(2+(=! X-(=(+2'/wH2-$! (*!?$=2*.,'8!
:$+,72-(+$/! N'2.>=+(2*! +#'2>0#! R"# =!*.%! 9>-+>'$! 23! :$.(=(*,-! N-,*+/Q! F*]!
?#,*5$'!Ag;!?#,*5$'!9;!$.(+2'/Q!A7(2+(=!,*.!O(2+(=!?+'$//!(*!N-,*+/!U! H$=$*+!
A.1,*=$/! ,*.!<>+>'$!N$'/&$=+(1$/Q!62*.2*]!F*"$=#G&$*^! ILJKQ!&Q !Iabw
bbQ!!

JkJQ!! 6>+#',!H;!?,+(V,!d;!H28!AQ!9$*+$--2/(.$/]!&#,'),=$>+( =,-!,&&-(=,+(2*/!,*.!
&'2.>=+(2*!$*#,*=$)$*+!/+',+$0($/Q!N-,*+!9$--Q!"(//>$!G'0,*!9> -+Q!ILIJ!!

JkIQ!! r,*! 9;! <,*! :;! r,*0! :;! h#,2! i;! h#,*0! l;! ?>! r;! ,*# (-Q!F*V>'8!A=+(1,+$/!
9,Io`9,-)2.>-(*UR$&$*.$*+! N#2/&#2'8-,+(2*! 23! iA[JUiAhnUlHgrTJ!
92)&-$%!32'!i,/)2*,+$!O(2/8*+#$/(/Q!:2-Q!9$--Q!ILJn^bLDJE]JkKUJaSQ$bQ!!

JkkQ!! R,'!"A;!@..(*!:;!g#,*!::A;!_,5$$)!gH;!i,-$$-!_Q!i,/)2*,+ $/!=2>*+$'!
&-,*+!/+'$//]!A!'$1($4Q!X*1('2*Q!X%&Q!O2+Q!ILJT^JJT]aSwTbQ!!

JkaQ!! R$! d$8+$'! C;! d#2-,)(! A;! d22'),=#+(0! ?;! d22//$*/! AQ! "',*/='( &+(2*,-!
),=#(*$'($/! (*! V,/)2*,+$U$-(=(+$.! &-,*+! /$=2*.,'8! )$+,72-(/)Q! "'$*. /!
N-,*+!?=(Q!ILJI^JbDKE]kaSwTSQ!!

JkTQ!! i(,*0! R;! r,*! ?Q! :$iA! (/! )2'$! $33$=+(1$! +#,*! iA! (*! (*.> =(*0! .$3$*/$!
'$/&2*/$/!(*! 6(.!C#%-2,")!)Q!A'+#'2&2.Q!N-,*+Q!F*+$',=+Q!ILJn^JIDJE]aSwTKQ!!

JkKQ!! g()! G";! g()! ?_;! G#8,),! g;! :>',*,5,! ";! 9#2(! rX;! 6$$! _r;! ,*# (-Q!
@&'$0>-,+(2*!23!&#8+2/+$'2-!,*.!+'(+$'&$*$!7(2/8*+#$/(/!(*!&,"*,--(#()!(*!+( !
#,('8! '22+/! 21$'$%&'$//$.! 0(*/$*0! 3,'*$/8-! .(&#2/&#,+$! /8*+#,/$Q! N-,*+ !



!
!

'/&!

9$--!H$&Q!ILJL^ISDaE]aLkwJJQ!!
JkbQ!! _$'*,*.$WU[,Wp>$W!6;!O2*3(--!:;! :28,*2!X;!9>/(.2!H:;!C,1,''2 UG=,”,!

A;! N,-,W2*! iQ! 92*1$'/(2*! 23! sU,)8'(*! (*+2! =$*+$--2/(.$/! 78! &-,*+! =$--!
=>-+>'$/!23!&,"*,--(#()!(*!+( Q!O(2+$=#*2-Q!6$++Q!ILJL^kIDIE]kJTwSQ!!

JknQ!! _(.,-02! R;! ?+$(*)$+W! [;! O'2//,+! :;! "2>'*($'U92>+>'($'! 6;! 9>/(.2! H:;!
92'=#$+$!N;!,*#(-Q!A*!2&+()(W$.!7(2+$=#*2-20(=,-!/8/+$)!32'!+#$!&'2.>=+(2*!
23!=$*+$--2/(.$/!7,/$.!2*!$-(=(+,+(2*!,*.!7(2=2*1$'/(2*!23! &,"*,--(#()!(*!+( !
=$--!=>-+>'$/Q!X*0Q!6(3$!?=(Q!ILJb^JbDaE]aJkwSQ!!

JkSQ!! g'(/#*,*!:6;!H28!A;!O#,',.1,V,!CQ!X-(=(+,+(2*!$33$=+!2*!+#$!&'2.>=+(2*!23!
,/(,+(=2/(.$!,*.!,/(,+(=!,=(.!(*!/#22+;!=,-->/;!,*.!=$--!/>/&$* /(2*!=>-+>'$!23!
&,"*,--(#()!(*!+(' !iQ!A&&-Q!N#,')Q!?=(Q!ILJS^SDKE]KbwbaQ!!

JaLQ!! g()!G";!O,*0!g_;!?#(*!r?;!6$$!:i;!i>*0!?i;!_8>*!Rr;! ,*#(-Q!X*#,*=$.!
&'2.>=+(2*!23!,/(,+(=2/(.$!3'2)!#,('8!'22+!=>-+>'$/!23! &,"*,--(#()!(*!+( !D6QE!
@'7,*!$-(=(+$.!78!)$+#8-!V,/)2*,+$Q!N-,*+!9$--!H$&Q!ILLb^IKDJJE]JSaJwSQ!!

JaJQ!! g()! G";! @)! r;! i(*! :6;! g()! r9;! O,*0! g_;! _8>*! Rr;! ,*# (-Q! A*,-8/(/! 23!
$%&'$//$.! /$p>$*=$! +,0/! 3'2)! &,"*,--(# ()!(*!+( ! D6QE! @'7,*! #,('8! '22+/!
$-(=(+$.! 78! )$+#8-! V,/)2*,+$! +2! .(/=21$'! 0$*$/! '$-,+$.! +2! =8+2=#'2)$ !
NaTL/!,*.!0->=2/8-+',*/3$',/$/Q!N-,*+!O(2+$=#*2-Q!H$&Q!ILJa^nDIE]IJJwILQ!!

JaIQ!! g()! G";! @)! r;! i(*! :6;! g()! i@;! _$0$7,'+#! R;! O>/+,! 6;! ,*# (-Q! A! *21$-!
)>-+(3>*=+(2*,-! 9UIk! G%(.,/$;! 9rNbJaXJS;! (/! (*12-1$.! (*! ,/(,+(=2 /(.$!
7(2/8*+#$/(/Q!N-,*+!9$--!N#8/(2-Q!ILJn^TSDKE]JILLwJkQ!!

JakQ!! ?#,'),!N;!N,.#!_;!?#'(1,/+,1,!CQ!_,('8!'22+!=>-+>'$/]!A!/>(+,7 -$!7(2-20(=,-!
/8/+$)!32'!/+>.8(*0!/$=2*.,'8!)$+,72-(=!&,+#4,8/!(*!&-,*+/Q!X*0Q!6(3 $!?=(Q!
ILJk^JkDJE]KIwbTQ!!

JaaQ!! ?#(!:;!6(,2!N;!C(-$!?_;!d$2'0($1!:F;!g,(!dQ!O(2+$=#*2-2 0(=,-!X%&-2',+(2*!23!
"',*/32')$.!H22+!9>-+>'$!32'! [,->$UA..$.!N'2.>=+/Q!"'$*./!O(2+$=#* 2-Q!
ILIJ^kSDIE]JkbwaSQ!!

JaTQ!! d>+($''$WU[,-.$/! C;! _–55(*$*! ?";! 6$),//2*! 9;! d>(--$+! :;! G5/),*U
9,-.$*+$8!g:;!H(+,-,!A;! ,*#(-Q!_,('8!H22+!9>-+>'$/“A![$'/,+(-$!"22-!l(+#!
:>-+(&-$!A&&-(=,+(2*/Q!<'2*+Q!N-,*+!?=(Q!ILIL^JJDkkEQ!!

JaKQ!! ?$1B*! C;! G5/),*U9,-.$*+$8! g:Q! /2.%F(+*,.!:3# .0!1%2,",) U)$.(,+$.!
+',*/32'),+(2*]! H22+! =>-+>'$/! ,/! ,! /2>'=$! 23! ,-5,-2(./Q! N-,*+,! :$. Q!
ILLI^KnDJLE]nTSwKnQ!!

JabQ!! O,#',)*$V,.! O;! C,V(! :;! O2/$! H;! i#,! ?Q! A! ='(+(=,-! '$1($4! 2*! >/$! 23!
/2.%F(+*,.!:3# .0!1%2,",) ! ,*.! +#$('! ,//2=(,+$.! 7(*,'8! 1$=+2'/! 32'! &-,*+!
+',*/32'),+(2*Q!O(2+$=#*2-Q!A.1Q!ILJS^kbDbE]JLbaLTQ!!

JanQ!! _–55(*$*!?";!G5/),*U9,-.$*+$8!g:Q!N'20'$//!,*.!&'2/&$=+/!23!#,('8! '22+!
'$/$,'=#Q!_,('8!H22+/]!A*!X33$=+(1$!"22-!23!N-,*+!O(2+$=#*2-208Q!ILJnQ!kw
JS!&Q!!

JaSQ!! g()!G";!O,*0!g_;!?#(*!r?;!6$$!:i;!i>*0!?i;!_8>*!Rr;! ,*#(-Q!X*#,*=$.!
&'2.>=+(2*!23!,/(,+(=2/(.$!3'2)!#,('8!'22+!=>-+>'$/!23! &,"*,--(#()!(*!+( !D6QE!
@'7,*!$-(=(+$.!78!)$+#8-!V,/)2*,+$Q!N-,*+!9$--!H$&Q!ILLb^IKDJJE]JSaJwSQ!!

JTLQ!! h,#,*(/Q!"#$!X33$=+!23!?p>,-$*$!A..(+(2*!R"G=!*.%!+2!F*='$,/$!A/(,+(,+(=2/(.$!
_,('8!H22+!9>-+>'$!23!&,"*,--(# /)!(*!+( !D6QE!@'7,*Q!FGN!92*3Q!?$'Q!X,'+#!
X*1('2*Q!?=(Q!ILJS^kabDJEQ!!

JTJQ!! C0>8$*! g! [,*;! N2*05(+4(+22*! O;! N,+#2)4(=#,(4,+! ";! [(722 *V>*! @;!
N',+#,*+>','>0! ?Q! X33$=+/! 23! )$+#8-! V,/)2*,+$! 2*! +#$! 0'24+#! ,*.!
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+'(+$'&$*2(.!&'2.>=+(2*!23!.(&-2(.! ,*.!+$+',&-2(.!&,"*,--(#()!(*!+( !D6QE!@'7Q!
#,('8!'22+!=>-+>'$/Q!?=(Q!H$&Q!ILJS^SDJEQ!!

JTIQ!! O,$5! ?;! _2! "";! 6$$! _;! i>*0! d;! g()! rX;! i$2*0! 9?;! ,*# (-Q! X*#,*=$.!
7(2/8*+#$/(/! 23! +'(+$'&$*2(./! (*! &,"*,--(# ()!(*!+( ! #,('8! '22+! =>-+>'$! 78!
&'$=>'/2'!3$$.(*0!,*.!$-(=(+,+(2*Q!N-,*+!O(2+$=#*2-Q!H$&Q!ILIL^JaDJE]aTwTkQ!!

JTkQ!! H>/-,*! g;! ?$-3(+'(! AR;! O>-,*! ?A;! H>5,8,.(! r;! X-3,#)(Q! X3 3$=+! 23!
/2.%F(+*,.!:3#.0!1%2,",) !,*.!$-(=(+,+(2*!2*!+#$!,/(,+(=2/(.$!&'2.>=+(2*!(*!
=$--!=>-+>'$/!23!&,"*,--(#()!(*!+( Q!N#,'),=20*Q!:,0Q!ILJI^nDkLE]JJJwTQ!!

JTaQ!! A-=,-.$!:A;!9>/(.2!H:;!:28,*2!X;!N,-,W2*!i;!O2*3(--!:Q!:$ +,72-(=!0$*$!
$%&'$//(2*! ,*.! =$*+$--2/(.$! &'2.>=+(2*! (*! $-(=(+$.! &,"*,--(# ()!(*!+( ! #,('8!
'22+!=>-+>'$/Q!F*.Q!9'2&/!N'2.Q!ILII^JnaDA&'(-E]JJaSnnQ!!

JTTQ!! h#,*0! l;! <',*=2! 9;! 9>'+(*! 9;! ?()2*! 9Q! "2! ?+'$+=#! +#$! O2>*.,'8! 23!
?$=2*.,'8! :$+,72-(+$! N'2.>=+(2*! (*! N-,*+! 9$--UO,/$.! O(2&'2=$//(*0] !
A*+#2=8,*(*!,/!,!9,/$!?+>.8Q!iQ!O(2)$.Q!O(2+$=#*2-Q!ILLa^ILLaDTE]IKaw
bJQ!!

JTKQ!! d,*.#(! ?d;! :,#,V,*! [;! O$.(! r?Q! 9#,*0(*0! +'$*./! (*! 7(2 +$=#*2-208! 23!
/$=2*.,'8! )$+,72-(/)! (*! )$.(=(*,-! ,*.! ,'2),+(=! &-,*+/Q! N-,*+,Q!
ILJT^IaJDIE]kLkwJbQ!!

JTbQ!! C,',8,*(!:;!?'(1,/+,1,!?Q!X-(=(+,+(2*]!,!/+()>-,+(2*!23!/+'$ //!(*!(*!1(+'2!&-,*+!
=$--`+(//>$!=>-+>'$/!32'!$*#,*=$)$*+!23! /$=2*.,'8! )$+,72-(+$!&'2.> =+(2*Q!
N#8+2=#$)Q!H$1Q!ILJb^JKDKE]JIIbwTIQ!!

JTnQ!! 9>/(.2!H:;!G*'>7(,!:;!?,7,+$'Ui,',!AO;!:28,*2!X;!O2*3(--!:; !d22//$*/!
A;!,*#(-Q!A!',+(2*,-!,&&'2,=#!+2!()&'21(*0!+#$!7(2+$=#*2-20(=,-!&'2.>=+(2*!23!
+,%,*$/! (*! &-,*+! =$--! =>-+>'$/! 23! ",%>/! /&&Q! O(2+$=#*2-Q! A.1Q!
ILJa^kIDKE]JJTbwKbQ!!

JTSQ!! H,)('$WUX/+',.,!g;!G/>*,!6;!:28,*2!X;!O2*3(--!:;!",&(,!C;! 9>/(.2!H:;! ,*#
(-Q! 9#,*0$/! (*! 0$*$! +',*/='(&+(2*! ,*.! +,%,*$! &'2.>=+(2*! (*! $- (=(+$.! =$--!
=>-+>'$/! 23! J(C:)# T# 3,E!( ! ,*.! J(C:)# 2-%F%)(Q! N#8+2=#$)(/+'8Q!
ILJT^JJb]JbawnaQ!!

JKLQ!! i,)$/!i";!">0(W(),*,!<;!?+$$*5,)&!NA;!R>7$'8!FAQ!:$+,72-2 )(=!,*,-8/(/!
23!)$+#8-!V,/)2*,+$U(*.>=$.!+'(+$'&$*2(.!&'2.>=+(2*!(*!+#$!)$. (=(*,-!#$'7!
&,"*,--(#()!(*!+(# D6QE!>'7,*Q!:2-$=>-$/Q!ILJk^JnDaE]aIKbwnJQ!!

JKJQ!! :>',/#(0$!";!?5220!<Q!A!H$1(/$.!:$.(>)!32'!H,&(.!d'24+#! ,*.!O(2!A//,8/!
4(+#!"27,==2!"(//>$!9>-+>'$/Q!N#8/(2-Q!N-,*+Q!JSKI^JTDkE]abkwSbQ!!

JKIQ!! _2#),**!:;!9#'(/+2&#!C;!l,=#+$'!_;!_2-W0',7$!@Q!J_!C:H !&'23(-(*0!,/!
,*!,&&'2,=#!+2!.(33$'$*+(,+$!=2*1$*+(2*,--8!,*.!2'0,*(=,--8! 0'24*!+2),+2$/Q!
iQ!A0'(=Q!<22.!9#$)Q!ILJa^KIDkkE]nTkLwaLQ!!

JKkQ!! O$=$'',U:,'+P*$W! X;! <-2'$*+(*2UH,)2/! X;! NM'$WU_$'*f*.$W! C;! d$','.2 !
h$&$.,U[,--$V2! 6;! [(--,UH>,*2! C;! [$-fWp>$WUN2*=$! :;! ,*# (-Q! J_! C:HU
7,/$.!)$+,72-2)(=!3(*0$'&'(*+(*0!+2!.$+$')(*$!)$+,72-(+$!-$1$ -/!(*!/$'',*2!
&$&&$'/!D&(5)!+:3#("":3 !6QE!0'24*!(*!+42!.(33$'$*+! '$0(2*/Q!<22.!H$/Q!
F*+Q!ILJb^JLID?$&+$)7$'E]JKkwbLQ!!

JKaQ!! [$'&22'+$! H;! 9#2(! r_;! g()! _gQ! C:HU7,/$.! )$+,72-2)(=/! ,+! 42'5! (*!
&#8+2=#$)(/+'8Q!N#8+2=#$)Q!H$1Q!ILLb^KDJE]kwJaQ!!

JKTQ!! ?f*=#$WU?,)&$.'2! A;! g()! _g;! 9#2(! r_;! [$'&22'+$! H;! 92'=#$+$! NQ !
:$+,72-2)(=! ,-+$',+(2*/! (*!$-(=(+2'!+'$,+$.! L!-9F:3#3(.!(":3 ! />/&$*/(2*!
=>-+>'$/! )2*(+2'$.! 78! *>=-$,'! ),0*$+(=! '$/2*,*=$! /&$=+'2/=2&8Q! iQ!
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O(2+$=#*2-Q!ILLb^JkLDIE]JkkwaIQ!!
JKKQ!! A-),0'2!6;!O$-=#PUC,1,''2!?;! :,'+P*$WU:f'p>$W!A;!O'>!H;!N$.'$”2 ! :AQ!

X*#,*=$.! $%+',=$-->-,'! &'2.>=+(2*! 23! +',*/U'$/1$',+'2-! (*! =!*!)# $!"!;,.( !
/>/&$*/(2*! =>-+>'$.! =$--/! 78! >/(*0! =8=-2.$%+'(*/! ,*.! =2'2*,+(*$Q! N-,* +!
N#8/(2-Q!O(2=#$)Q!ILJT^Sb]kKJwbQ!!

JKbQ!! d(0-(,'$--(! d;! O$=$'',! ij;! 9>'(*(! :;! :,'=2+>--(2! :9;! <2'+(! 6Q! 9#$)(=,-!
=2)&2/(+(2*! ,*.! 7(2-20(=,-! ,=+(1(+($/! 23! 3',0',*+! )$%(=,*! =2&,-! DH:.),.(#
)55 QEQ!:2-$=>-$/Q!ILJT^ILDJIE]IIknkwSaQ!!

JKnQ!! <-2'$*+(*2UH,)2/!X;! [(--,UH>,*2!C;!_(.,-02U:,'+P*$W!R;! H,)P'$WU:$',W!
:;! :M*.$WUA0>(-,'! H;! [$-f/p>$WU[,--$! H;! ,*# (-Q! J! _! C:HU7,/$.!
3(*0$'&'(*+(*0!23!$-$1$*!:$%(=,*!&(5)!+:3#(""::3 !=>-+(1,'/Q!<22.!H$/Q!F*+Q!
ILJS^JIJDR$=$)7$'!ILJnE]JIwSQ!!

JKSQ!! d,72++(!R;!62=,+$--(!<;!9>/,*2!X;!O,-.2*(!X;!d$*0, !A;!N>==(!6;!,*#(-Q!9$--!
/>/&$*/(2*/! 23! &(""(F!)# )(*!$( ! D1,'Q! 3>+>',E]! X33$=+! 23! $-(=(+,+(2*! 2*!
)$+,72-(+$!=2*+$*+!,*.!,*+(2%(.,*+!,=+(1(+8Q!:2-$=>-$/Q!ILJŜIaDIIEQ!!

JbLQ!! H,)P'$WU:$',W!:;!:M*.$WUA0>(-,'!H;!_(.,-02U:,'+P*$W!R;![(- -,UH>,*2!C;!
h$&$.,U[,--$V2! 6d;! [,--$V2U92*+'$',/! <;! ,*# (-Q! X%&$'()$*+,-! ',=$/! 23!
&(5)!+:3# (""::3 ! =1Q! V,-,&$”2]! 9#$)(=,-! =#,',=+$'(W,+(2*! ,*.!
=-,//(3(=,+(2*!78!J_!C:H`),=#(*$!-$,'*(*0Q!<22.!H$/Q!F*+Q!ILI L^JknDi>-8EQ!!

JbJQ!! [(--,UH>,*2!C;!H2/,/UO,>+(/+,!A;!H(=2UA'W,+$!X;!9'>WUC,'1,$W!r;!h$&$.,U
[,--$V2! 6d;! 6,-,-$2! 6;! ,*# (-Q! ?+>.8! 23! *>+'(+(2*,-! p>,-(+8! 23! &2)$0',*,+$!
DD:"!+(#2.("(*:3 !6QE!V>(=$!>/(*0!J_!C:HU7,/$.!)$+,72-2)(=!,&&'2,=#]!A!
=2)&,'(/2*! 7$+4$$*! =2*1$*+(2*,--8! ,*.! 2'0,*(=,--8! 0'24*! 3'>(+/Q! 64+Q!
ILIL^JkaDJJLIIIEQ!!

JbIQ!! 9#$*2)%Q! 9#$*2)%! F*=! y! :$+,72-(+$! R(/=21$'8! ,*.! :$,/>'$)$*+!
ŽF*+$'*$+•Q!ILILQ!!

JbkQ!! g()! _g;! 9#2(! r_;! [$'&22'+$! HQ! C:HU7,/$.! )$+,72-2)(=! ,*,-8/(/! 23!
&-,*+/Q!C,+Q!N'2+2=Q!ILJL^TDkE]TkKwaSQ!!

JbaQ!! 9#,)7$'/!:9;!:,=-$,*!O;!O>'5$!H;!A)2.$(!R;!H>.$'),*!R6;!C$ >),**!
?;!,*#(-Q!A!='2//U&-,+32')!+22-5(+!32'!),//!/&$=+'2)$+'8!,*.!&'2+$2)(=/Q!C,+Q!
O(2+$=#*2-Q!ILJI^kLDJLE]SJnwILQ!!

JbTQ!! G-(12*! <;! d'$-($'! d;! H2>//(! <;! 6(+,>.2*! :;! "2>72>-! RQ! :h)(*$! I! R,+,U
N'$&'2=$//(*0!"2!X*#,*=$!:2-$=>-,'!C$+42'5(*0!H$-(,7(-(+8Q!A*,-Q! 9#$)Q!
ILJb^nS]bnaLQ!!

JbKQ!! h#,2! j;! h$*0! h;! 9#$*! A;! 6>! j;! h#,2! 9;! _>! 9;! ,*# (-Q! 92)&'$#$*/(1$!
?+',+$08! +2! 92*/+'>=+! F*U_2>/$! R,+,7,/$! 32'! A==>',+$! ,*.! O,+=#!
F.$*+(3(=,+(2*!23!?),--!:2-$=>-,'!:$+,72-(+$/Q!A*,-Q!9#$)Q!I LJn^SL]JSQ!!

JbbQ!! A-/$$5#!?;!<$'*($!AHQ!:$+,72-2)(=/!IL!8$,'/!2*]!4#,+!#,1$ !4$!-$,'*$.!
,*.!4#,+!#>'.-$/!'$),(*t!N-,*+!iQ!ILJn^SaDKE]SkkwaIQ!!

JbnQ!! N->/5,-! ";! 9,/+(--2! ?;! [(--,'UO'(2*$/! A;! G'$—(˜! :Q! :h)(*$! I]! :2.>-,'!
3',)$42'5!32'!&'2=$//(*0;!1(/>,-(W(*0;! ,*.! ,*,-8W(*0! ),//! /&$=+'2)$+'8U
7,/$.!)2-$=>-,'!&'23(-$!.,+,Q!O:9!O(2(*32'),+(=/Q!ILJL^JJDJE]kSTQ !!

JbSQ!! g,+,V,),,!:;!:($++(*$*!i;!G'$—(˜!:Q!:h)(*$]!+22-72%!32'!&'2 =$//(*0!,*.!
1(/>,-(W,+(2*! 23! ),//! /&$=+'2)$+'8! 7,/$.! )2-$=>-,'! &'23(-$! .,+,Q!
O(2(*32'),+(=/Q!ILLK^IIDTE]KkawKQ!!

JnLQ!! C2+#(,/!6U<;!N$+',/!R;!?=#)(.!H;!R™#'52&!g;!H,(*$'!i;!?,'1$&, --(!A;!,*#(-Q!
<$,+>'$U7,/$.! )2-$=>-,'! *$+42'5(*0! (*! +#$!dCN?! ,*,-8/(/! $*1('2*)$*+ Q!
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C,+Q!:$+#2./Q!ILIL^JbDSE]SLTwnQ!!
JnJQ!! :2#(),*(!_;!d>'$1(=#!A;!?#-$)21!A;!:(5#$$*52!A;!g2'27$8*(521! A;!9,2!

6;!,*#(-Q!R$'$&-(=,+(2*!23!)(='27(,-!)$+,72-(+$/!+#'2>0#!.,+,7,/$!/$, '=#!23!
),//!/&$=+',Q!C,+Q!92))>*Q!ILJn^SDJE]aLkTQ!!

JnIQ!! G*2!g;!R$)=#,5!O;!F.$5$'!"Q!98+2/=,&$!+22-/!32'!+#$!4$7!, 0$]!RkQV/!,*.!
98+2/=,&$QV/!$%&2'+$'/Q!<JLLLH$/$,'=#Q!ILJa^kDJakEQ!!

JnkQ!! [2--! 6:;! h#,*0! l;! _$//$! _;! :,'=$--(*! X;! _(--! 9O;! O$,+$! _(--! 9;! ,*# (-Q!
:$+,72-2)(=/;!/+,*.,'./;!,*.!)$+,72-(=!)2.$-(*0!32'!/8*+#$+(=!7(2 -208!(*!
&-,*+/Q!ILJT^kQ!!

JnaQ!! g()! G";! @)! r;! i(*! :6;! g()! i@;! _$0$7,'+#! R;! O>/+,! 6;! ,*# (-Q! A! *21$-!
)>-+(3>*=+(2*,-! 9UIk! G%(.,/$;! 9rNbJaXJS;! (/! (*12-1$.! (*! ,/(,+(=2 /(.$!
7(2/8*+#$/(/Q!N-,*+!9$--!N#8/(2-Q!ILJn^TSDKE]JILLwJkQ!!

JnTQ!! g()!_g;!9#2(!r_;![$'&22'+$!HQ!C:HU7,/$.!&-,*+!)$+,72-2)(=/] !l#$'$!.2!
4$!/+,*.;!4#$'$!.2!4$!02t!"'$*./!O(2+$=#*2-Q!ILJJ^ISDKE]IKb wbTQ!!

JnKQ!! ?,-$)!:A;!R$!?2>W,!6N;!?$',0!A;!<$'*($!AH;!<,',0!:A;!XWW, +!?:;! ,*#(-Q!
:$+,72-2)(=/! (*! +#$! =2*+$%+! 23! &-,*+! *,+>',-! &'2.>=+/! '$/$,'=#]! < '2)!
/,)&-$!&'$&,',+(2*!+2!)$+,72-(+$!,*,-8/(/Q!:$+,72-(+$/Q!ILIL^ JLDJE]JwkLQ!!

JnbQ!! N,+$-! :g;! N,*.$8! ?;! g>),'! :;! _,p>$! :F;! N,-! ?;! r,.,1! C?Q! N-,*+/!
)$+,72-2)$!/+>.8]!X)$'0(*0!+22-/!,*.!+$=#*(p>$/Q!N-,*+/Q!ILIJ^J LDJJE]Jw
IaQ!!

JnnQ!! 9,$/,'! 6g;! :2*+,/$'! H;! g$--$'! CN;! g$--$#$'! C6Q! :$+,72-2)(=/! ,*.!
0$*2)(=/!(*!*,+>',-!&'2.>=+/!'$/$,'=#]!=2)&-$)$*+,'8!+22-/!32'!+,'0$+( *0!
*$4!=#$)(=,-!$*+(+($/Q!C,+Q!N'2.Q!H$&Q!ILIJQ!

JnSQ!! G*2!CC;!"(,*!6Q!"#$!)>-+(&-(=(+8!23!#,('8!'22+!=>-+>'$/]!N'2-(3(=!&2//(7(-(+($/Q!
[2-Q!JnL;!N-,*+!?=($*=$Q!ILJJQ!&Q!akSwaKQ!!

JSLQ!! _,-.$'!:;!?,'5,'!?;!i#,!?Q!X-(=(+,+(2*]!A!7(2+$=#*2-20(=,- !+22-!32'!$*#,*=$.!
&'2.>=+(2*!23! /$=2*.,'8! )$+,72-(+$/! (*!#,('8! '22+!=>-+>'$/Q!X*0Q!6(3$!?=(Q!
ILJS^JSDJIE]nnLwSTQ!!

JSJQ!! G*'>7(,! :;! :28,*2! X;! O2*3(--! :;! 9>/(.B! H:;! d22//$*/! A;! N,- ,WB*! iQ!
92'2*,+(*$;! ,! )2'$! &24$'3>-! $-(=(+2'! 32'! (*.>=(*0! +,%,*$! 7(2 /8*+#$/(/! (*!
J(C:)# 3,E!( ! =$--! =>-+>'$/! +#,*! )$+#8-! V,/)2*,+$Q! iQ! N-,*+! N#8/(2-Q!
ILJk^JbLDIE]IJJwSQ!!

JSIQ!! A#),.!F;!_>//,(*!";!A/#',3!F;!C,3$$/!:;!H,3,8!:;!Fp7,- !:Q!6$+#,-!X33$=+/!
23! ?$=2*.,'8! :$+,72-(+$/! 2*! N-,*+! "(//>$! 9>-+>'$Q! X*1('2*Q! ?=(Q!
ILJk^JkDaE]TkSwabQ!!

JSkQ!! X'7! :;! g-($7$*/+$(*! RiQ! N-,*+! ?$=2*.,'8! :$+,72-(+$/! ,/! R$3$ */$/;!
H$0>-,+2'/;! ,*.!N'(),'8!:$+,72-(+$/]!"#$!O->''$.!<>*=+(2*,-!"'(=#2 +2)8Q!
N-,*+!N#8/(2-Q!ILIL^JnaDJE]kSwTIQ!!

JSaQ!! 9,'$++2! ?;! 6(*/,-,+,! [;! 92-$--,! d;! :(+,! d;! 6,++,*W( 2! [Q! 9,'72*! 3->%$/!
7$+4$$*!&'(),'8!)$+,72-(/)!,*.!&#$*2-(=!&,+#4,8!(*!&-,*+!+(//> $/!>*.$'!
/+'$//Q!F*+Q!iQ!:2-Q!?=(Q!ILJT^JKDJJE]IKkbnwSaQ!!

JSTQ!! H2>--($'!9;!O$'+',*.!?;!O-,*=#$+!X;!N$(0*M!:;!N2*+!"H!R> ;!d>(++2*!r;!,*#(-Q!
"()$!.$&$*.$*=8!23!=#$)2.(1$'/(+8!,*.!7(2/8*+#$+(=!&,+#4,8/]!A*69 U:?!
)$+,72-2)(=!/+>.8!23!:,'(*$U?2>'=$.!N$*(=(--(>)Q!:,'Q!R'>0/Q!ILJK^Ja DTEQ!!

JSKQ!! d,72++(!R;!62=,+$--(!<;!9>/,*2!X;!O,-.2*(!X;!d$*0, !A;!N>==(!6;!,*#(-Q!9$--!
/>/&$*/(2*/! 23! &(""(F!)# )(*!$( ! D1,'Q! 3>+>',E]! X33$=+! 23! $-(=(+,+(2*! 2*!
)$+,72-(+$!=2*+$*+!,*.!,*+(2%(.,*+!,=+(1(+8Q!:2-$=>-$/Q!ILJŜIaDIIEQ!!
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JSbQ!! 9,$/,'! 6g;! g$--200! ii;! g1,-#$()! G:;! 9$=#! COQ! G&&2'+>*(+($/! ,*.!
6()(+,+(2*/! 32'! @*+,'0$+$.! :,//! ?&$=+'2)$+'8! :$+,72-2)(=/! +2! F.$*+(3 8!
O(2-20(=,--8! A=+(1$! 92*/+(+>$*+/! (*! 92)&-$%! C,+>',-! N'2.>=+! :(%+>'$/Q! iQ!
C,+Q!N'2.Q!ILJS^nIDkE]aKSwnaQ!!

JSnQ!! ">0(W(),*,! <;! C=>7$! XC;! ?+$$*5,)&! NA;! R>7$'8! FAQ! :$+,72 -2)(=/U
.$'(1$.! (*/(0#+/! (*+2! +#$! ),*(&>-,+(2*! 23! +$'&$*2(.! /8*+#$/( /! (*! &,"*,--(#
()!(*!+( !=$--/!78!)$+#8-!V,/)2*,+$Q!N-,*+!O(2+$=#*2-Q!H$&Q!ILJT^SDkE]JITw
kKQ!!

JSSQ!! h>-,5! gd;! l$-V($! A:;! [20$-! _i;! <,==#(*(! NiQ! Y>,*+(+,+( 1$! J_! C:H!
)$+,72-2)(=/!'$1$,-/!$%+$*/(1$!)$+,72-(=!'$&'20',))(*0!23!&'(),'8!,*.!
/$=2*.,'8! )$+,72-(/)! (*!$-(=(+2'U+'$,+$.!2&(>)!&2&&8!=$--!=>-+>'$/Q!O:9!
N-,*+!O(2-Q!ILLn^n]JwJSQ!!

ILLQ!! :$*.2W,!R;!A'(,/!iN;!9>,/&>.!G;!X/+>',>UX/=23$+!C;!_$'*f*.$W UX/&(*2!
99;! .$! ?,*! :(0>$-! XH;! ,*# (-Q! J_UC:HU7,/$.! )$+,72-2)(=! 23! &-,*+! =$--!
/>/&$*/(2*!=>-+>'$/!23! J0,$,*!(#5,.:$!("( !+'$,+$.!4(+#! /,-(=8-(=! ,=(.! ,*.!
)$+#8-!V,/)2*,+$Q!F*.Q!9'2&/!N'2.Q!ILJS^JkT]IJbwISQ!!

ILJQ!! A5#0,'(!A;!6,,5/2!F;!:,,#$()2!_;!9#2(!r_;!?$&&–*$*U6,, 5/2!";!G5/),*U
9,-.$*+$8!g:;! ,*#(-Q!:$+#8-V,/)2*,+$!$-(=(+,+(2*!(*='$,/$/!+$'&$*2(.!(*.2-$!
,-5,-2(.! ,==>)>-,+(2*! (*! K0(19(# )*.!+*( ! #,('8! '22+! =>-+>'$/Q! N-,*+/Q!
ILJS^nDJIEQ!!

ILIQ!! [,/=2*/>$-2! A;! O2-,*.! HQ! :2-$=>-,'! ,/&$=+/! 23! +#$! $,'-8! /+, 0$/! 23!
$-(=(+,+(2*!23!/$=2*.,'8!)$+,72-(+$/!(*!&-,*+/Q!N-,*+!?=(Q!ILLb^JbIDTE]nKJw
bTQ!!

ILkQ!! H,)2/UH>(W!H;!:,'+(*$W!<;!g*,>3UO$(+$'!dQ!"#$!$33$=+/!23!dAOA!(*!&-,*+/Q!
[2-Q!T;!920$*+!<22.!,*.!A0'(=>-+>'$Q!F*32'),!_$,-+#=,'$^!IL JSQ!!

ILaQ!! 6(!6;!R2>!C;!h#,*0!_;!l>!9Q!"#$!1$'/,+(-$!dAOA!( *!&-,*+/Q!N-,*+!?(0*,-Q!
O$#,1Q!ILIJ^JKDkEQ!!

ILTQ!! F0,)7$'.($1!A@;!X&'(*+/$1!A"Q!G'0,*(=! ,=(./]! "#$!&22-/!23 !3(%$.!=,'72*!
(*12-1$.! (*! '$.2%! '$0>-,+(2*! ,*.! $*$'08! 7,-,*=$! (*! #(0#$'! &- ,*+/Q! <'2*+Q!
N-,*+!?=(Q!ILJK^bDJLaIE]JwJTQ!!

ILKQ!! <-2'$/U?,*=#$W!Fi;![$'&22'+$!HQ!N-,*+!N2-85$+(.$!?8*+#,/$/]!A!3,/=(*,+(*0!
0'2>&!23!$*W8)$/Q!N-,*+!N#8/(2-Q!O(2=#$)Q!ILLS^abDkE]JKbwbaQ!!

ILbQ!! d,2!_;!h#2>!Y;!r,*0!6;!h#,*0!g;! :,!r;! j>!hYQ!:$+,72 -2)(=/!,*,-8/(/!
(.$*+(3($/! )$+,72-(+$/! ,//2=(,+$.! 4(+#! /8/+$)(=! ,=p>('$.! '$/(/+,*=$! (*!
A',7(.2&/(/Q!N$$'iQ!ILIL^nQ!!

ILnQ!! g,*! 99;! 9#>*0! "r;! i>2! rA;! _/($#! :_Q! d->+,)(*$! ',&(.- 8! (*.>=$/! +#$!
$%&'$//(2*!23!5$8!+',*/='(&+(2*!3,=+2'!0$*$/!(*12-1$.!(*!*(+'20$*!, *.!/+'$//!
'$/&2*/$/!(*!'(=$!'22+/Q!O:9!d$*2)(=/Q!ILJT^JKDJE]JwJTQ!!

ILSQ!! d,>3(=#2*! 6;! H$(/.2'3U9'$*! :;! H2+#/+$(*! ?i;! 9#,'.2*! <;! ?>W>5(! AQ!
O(2-20(=,-! 3>*=+(2*/! 23! ,/&,',0(*$! /8*+#$+,/$! (*! &-,*+/Q! N-,*+ ! ?=(Q!
ILJL^JbSDkE]JaJwTkQ!!

IJLQ!! l(*+$'! d;! "2..! 9R;! "'21,+2! :;! <2'-,*(! d;! <>*=5! RQ! N#8/( 2-20(=,-!
()&-(=,+(2*/! 23! ,'0(*(*$! )$+,72-(/)! (*! &-,*+/Q! <'2*+Q! N-,*+! ?=( Q!
ILJT^KDTkaE]JwJaQ!!

IJJQ!! H$#),*! A@;! O,/#('! <;! A8,8.(*! <;! gB+,! h;! Nf-(! ";! [,//! FQ! N'2-(*$! (/! ,!
p>$*=#$'! 23! /(*0-$+!2%80$*! ,*.! />&$'2%(.$!72+#! (*! !"#$!*.%! /8/+$)/! ,*.!
(/2-,+$.!+#8-,52(./Q!N#8/(2-Q!N-,*+Q!ILIJ^JbIDJE]bwJnQ!!
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IJIQ!! 9#$*!h;!<,*0!j;!r>,*!j;!h#,*0!r;!6(!_;!h#2>!r;! ,*#(-Q!G1$'$%&'$//(2*!23!
+',*/='(&+(2*! 3,=+2'! 0)+0,JT! $*#,*=$/! .'2>0#+! +2-$',*=$! (*! +',*/0 $*(=!
/287$,*!#,('8!'22+/!,*.!,',7(.2&/(/!&-,*+/Q!A0'2*2)8Q!ILIJ^JJDJEQ! !

IJkQ!! 6(>! j;! i(*! :;! h#,*0! :;! 6(! ";! ?>*! ?;! h#,*0! i;! ,*# (-Q! "#$! ,&&-(=,+(2*! 23!
=2)7(*$.!J!_!C:HU7,/$.!)$+,72-2)(=/! ,*.!+',*/='(&+2)(=/!+$=#*(p>$/!
+2!$%&-2'$!&#$*2-(=!,=(.!7(2/8*+#$/(/!(*!L(-$!(#3!-*!%..0!1(!O>*0$Q!iQ!N#,')Q!
O(2)$.Q!A*,-Q!ILJS^JbI]JIKwknQ!!

IJaQ!! ?85š24/5,UO,',*$5! g;! N(-,'$5! :;! O2*3(--! :;! g,3$-! g;! N($+'2/(>5! AQ!
N$'3->2'2.$=,-(*U/>&&2'+$.! /8/+$)! $*#,*=$/! +,%,*$! &'2.>=+(2*! (*! #,( '8!
'22+!=>-+>'$/!23!J(C:)#C#3,E!( !1,'Q!_(=5/((!=,''8(*0!,!+,%,.($*$!/8*+#,/$!
+',*/0$*$Q!N-,*+!9$--Q!"(//>$!G'0,*!9>-+Q!ILJT^JILDkE]JLTJwSQ!!

IJTQ!! [,==,'2! :9;! :,'(,$1$-(*,! A;! :,-,3'2*+$! C;! R$! "2)),/(! C;! 6$ 2*$! AQ!
F*='$,/(*0!+#$!/8*+#$/(/!23!7(2,=+(1$!,7($+,*$!.(+$'&$*$/!(*! L(-$!(#)+-(.,( !
#,('8! '22+/! 78! $-(=(+$.! +',*/='(&+(2*,-! '$&'20',))(*0Q! N-,*+! 9$--! H $&Q!
ILJb^kKDIE]kbTwnKQ!!

IJKQ!! <,++,#(!<;!?#2V,$(8,*!A;!N,-,W2*!i;!:28,*2!X;!"2'',/U9-, 1$'(,!6Q!:$+#8-U
•U=8=-2.$%+'(*! ,*.! =2'2*,+(*$! ,/! *$4! $-(=(+2'/! 23! +'2&,*$! ,-5,-2( .!
7(2/8*+#$/(/!(*! /*.%5(#(+:3!"(*( !,*.! /*.%5(#F,--(E%""( !#,('8!'22+!=>-+>'$/Q!
N#8/(2-Q!N-,*+Q!ILIJ^JbIDaE]ILSnwJJJQ!!

IJbQ!! l,*0!6r;!h#,*0!Y;!l,*0!hY;!6(!r9Q!X33$=+!23!=2'2*,+ (*$!2*!/8*+#$/(/!23!
=$&#,-2+,%(*$! (*! />/&$*/(2*! =$--/! 23! &,50(-%*(C:)# 3(""!! ! ,*.! (+/!
+',*/='(&+2)$!,*,-8/(/Q!N-,*+!9$--Q!"(//>$!G'0,*!9>-+Q!ILIJ^Jab DIE]ILSwILQ!!

IJnQ!! r2528,),!H;!.$!G-(1$(',!:[[;!g-$1$*!O;!:,$.,!_AQ!"#$!$*+'8!'$ ,=+(2*!23!
+#$! &-,*+! /#(5(),+$! &,+#4,8! (/! />7V$=+$.! +2! #(0#-8! =2)&-$%! )$+,72-(+$U
)$.(,+$.!'$0>-,+(2*Q!N-,*+!9$--Q!ILIJ^kkDkE]KbJwSKQ!!

IJSQ!! g2/),=W!:;!?252š24/5,!X:;!O2>W,,!?;!?5('8=W!AQ!"24,'./!,!3>*=+(2*,-!
>*.$'/+,*.(*0!23!+#$!&-,*+!)$+,72-2)$Q!9>''Q!G&(*Q!N-,*+!O(2-Q!ILIL^TT]abw
TJQ!!

IILQ!! r>,*! _;! h$*0! j;! ?#(! i;! j>! Y;! l,*0! r;! i,7>! R;! ,*# (-Q! "()$U=2>'/$!
=2)&,',+(1$! )$+,72-(+$! &'23(-(*0! >*.$'! 2/)2+(=! /+'$//! (*! +2-$',*+! ,*.!
/$*/(+(1$!+(7$+,*!#>--$//!7,'-$8Q!O(2)$.!H$/Q!F*+Q!ILJn^ILJnQ!!

IIJQ!! 9#2*0!i;!l(/#,'+!R?;!j(,!iQ!@/(*0!:$+,72A*,-8/+!aQL!32'! 92)&'$#$*/(1$!
,*.! F*+$0',+(1$! :$+,72-2)(=/! R,+,! A*,-8/(/Q! 9>''Q! N'2+2=Q! O(2(*32'), Q!
ILJS^KnDJE]JwJInQ!!

IIIQ!! ">0(W(),*,! <;!N(,+$'! 6;!R>7$'8!FQ!N-,*+! )$+,72-2)(=/]!A! *$4!3'2*+($'! (*!
&#8+2=#$)(=,-!,*,-8/(/Q!?Q!A3'Q!iQ!?=(Q!ILJk^JLSDTwKE]JnwILQ!!

IIkQ!! ">0(W(),*,!<;!?+$$*5,)&!NA;!N(,+$'!6A;!R>7$'8!FAQ!:,//!/&$ =+'2)$+'8!(*!
>*+,'0$+$.! -(p>(.! =#'2),+20',&#8`),//! /&$=+'2)$+'8! )$+,72-2)(=/]!
X-$=+'2/&',8!(2*(/,+(2*!&,',)$+$'/!,*.!0-27,-!=21$',0$!23!+#$!)$+, 72-2)$Q!
H,&(.!92))>*Q!:,//!?&$=+'2)Q!ILJn^kIDIE]JIJwkIQ!!

IIaQ!! 92>',*+! <;! A*+(0*,=! iN;! R$'1(--8UN(*$-! d;! 6$! O(W$=! OQ! O,/(=/! 23! ),//!
/&$=+'2)$+'8!7,/$.!)$+,72-2)(=/Q!N'2+$2)(=/Q!ILJa^JaDIJwIIE]IkKSwnnQ! !

IITQ!! j(,!O;!O,(!6;!6(!j;!j(2*0!i;!j>!N;!j>$!:Q!?+'>=+>',-!,*,-8/(/! 23!)$+,72-(+$/!
23!,/(,+(=!,=(.!,*.!(+/!,*,-20>$!),.$=,//(=!,=(.!(*!W$7',3(/#!>/( *0!69`F"U
:?*Q!:2-$=>-$/Q!ILJT^ILDIE]kLLJwJSQ!!

IIKQ!! R>!Y;!i$'W!d;!9#$*!N;!l(*+$'#,-+$'!NQ!N'$&,',+(2*!23!>'/, *$!+'(+$'&$*2(./!
3'2)! 9$*+$--,! ,/(,+(=,! >/(*0! #(0#! /&$$.! =2>*+$'=>''$*+! =#'2),+20', &#8!
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4(+#! /+$&U0',.($*+! $->+(2*Q! iQ! 6(pQ! 9#'2),+20'Q! H$-,+Q! "$=#*2-Q!
ILLa^IbDJaE]IILJwJTQ!!

IIbQ!! ?#$*! r;! 6(>! A;! r$! :;! l,*0! 6;! 9#$*! i;! l,*0! jH;! ,*# (-Q! A*,-8/(/! 23!
7(2-20(=,--8!,=+(1$!=2*/+(+>$*+/!(*!&,"*,--(#()!(*!+( !78!)(='24,1$U,//(/+$.!
$%+',=+(2*!=2)7(*$.!4(+#!69U:?Q!9#'2),+20',&#(,Q!ILLS^bLDkwaE]akJwnQ!!

IInQ!! O2>#,3/2>*! A;! r(-),W! :A;! O2>5$-2>,! A;! "$)$-! _;! g,(.! _, '=#$! :Q!
?()>-+,*$2>/! p>,*+(3(=,+(2*! 23! &#$*2-(=! ,=(./! ,*.! 3-,12*2(. /! (*!
9#,),$'2&/! #>)(-(/! 6Q! >/(*0! 69UX?FU:?`:?Q! <22.! ?=(Q! "$=#*2-Q!
ILJn^kn]IaIwbQ!!

IISQ!! 9#2(!ld;!g()!i_;!g()!Rg;!6$$!r;!r22!i?;!?#(*!R_;! ,*#(-Q!?()>-+,*$2>/!
.$+$')(*,+(2*!23!=#-2'20$*(=! ,=(.! (/2)$'/! ,*.! )$+,72-(+$/! (*! ',+ !&-,/),!
>/(*0!69U:?`:?!,*.!(+/!,&&-(=,+(2*!+2!,!&#,'),=25(*$+(=!/+>.8!32- -24(*0!
2',-!,.)(*(/+',+(2*!23! L*(:"*%"!(#0,C(509--( !-$,3!$%+',=+!DrHAUJSLSE!+2!',+/Q!
N#,'),=$>+(=/Q!ILJn^JLDkEQ!!

IkLQ!! <$''$(',U6(),!C;![,--1$'.eUY>$',-+!A;!:$>.$=!X;!N(*,//$,>!6;! [$'7,$'$!A;!
O2'.(0*2*U6>(W!:";! ,*#(-Q!Y>,*+(3(=,+(2*!23!#8.'2%8=(**,)(=!.$'(1,+(1$/!(*!
4(*$/!78!@_N69U:H:U:?Q!A*,-Q!O(2,*,-Q!9#$)Q!ILJn^aJLDJTE]kankwSLQ!!

IkJQ!! O,/>!?;!N,+$-![O;!i,*,!?;!N,+$-!_Q!6(p>(.!=#'2),+20',&#8!+, *.$)!),//!
/&$=+'2)$+'8! )$+#2.! D69U:?`:?E! 32'! /()>-+,*$2>/! .$+$')(*,+(2*! 23!
&(&$'(*$;!=(**,)(=!,=(.!,*.!0,--(=!,=(.!(*!',+!&-,/),!>/(*0!,! &2-,'(+8!/4(+=#!
+$=#*(p>$Q!A*,-Q!:$+#2./Q!ILJk^TDaE]SKbwbKQ!!

IkIQ!! ",*(!_;!_(5,)(!?;!",5,#,/#(!?;!g()>',!r;!:,+/>>',!C;!C,5,)>', !";! ,*#(-Q!
F/2-,+(2*;!F.$*+(3(=,+(2*;!,*.!?8*+#$/(/!23!,!C$4!N'$*8-,+$. !9(**,)(=!A=(.!
R$'(1,+(1$!3'2)!O',W(-(,*!d'$$*!N'2&2-(/!,*.!?()>-+,*$2>/!Y>,*+(3( =,+(2*!
23! O(2,=+(1$! 92)&2*$*+/! 78! 69U:?`:?Q! iQ! A0'(=Q! <22.! 9#$)Q!
ILJS^KbDaaE]JIkLkwJIQ!!

IkkQ!! 9#$*!r;!r>!_;! l>!_;!N,*!r;! l,*0!g;! i(*!r;! ,*#(-Q!9#,',=+$'(W,+(2*!,*.!
p>,*+(3(=,+(2*! 78! 69U:?`:?! 23! +#$! =#$)(=,-! =2)&2*$*+/! 23! +#$! #$, +(*0!
&'2.>=+/!23!+#$!3-,12*2(./!$%+',=+!(*!N2--$*!+8&#,$!32'!+',*/32'),+(2*! '>-$!
$%&-2',+(2*Q!:2-$=>-$/Q!ILJT^ILDJLE]JnkTIwKKQ!!

IkaQ!! g>),'!?;!?(*0#!A;!g>),'!OQ!F.$*+(3(=,+(2*!,*.!=#,',=+$'(W,+( 2*!23!&#$*2-(=/!
,*.!+$'&$*2(./! 3'2)!$+#,*2-(=!$%+',=+/!23! D09--("*0:)# /&$=($/!78!_N69U
X?FUY"G<U:?`:?Q!iQ!N#,')Q!A*,-Q!ILJb^bDaE]IJawIIQ!!

IkTQ!! :,'=#! HX;! :(,2! j?Q! A! 3',0)$*+,+(2*! /+>.8! 23! 5,$)&3$'2-! >/(*0 !
$-$=+'2/&',8! p>,.'>&2-$! +()$U23U3-(0#+! ),//! /&$=+'2)$+'8! ,+! #(0#! ),//!
'$/2->+(2*Q!F*+Q!iQ!:,//!?&$=+'2)Q!ILLa^IkJDIwkE]JTbwKbQ!!

IkKQ!! [,-0()(0-(!6;!d,77,*(*(!?;!:,+$',!HQ!A*,-8/(/!23!:,-+2 /$!,*.!6,=+2/$!78!@U
_N69UX?FU:?`:?Q! F*]! N'$$.8! [H;! $.(+2'Q! R($+,'8! ?>0,'/! U! 9#$)(/+'8;!
A*,-8/(/;! <>*=+(2*! ,*.! X33$=+/Q! 9,)7'(.0$]! H28,-! ?2=($+8! 23! 9#$)( /+'8^!
ILJIQ!&Q!aakwKkQ!!

IkbQ!! A*+20*2*(!<;!N$'$--(*2!C9;!9'(&&,!?;!R,-!"2/2!H;!R ,*($-(!O;!:(*0#$++(!A;!,*#
(-Q!F'7(=! ,=(.;! ,! .(=,33$28-p>(*(=! ,=(.! .$'(1,+(1$!3'2)!&,"*,--(#()!(*!+( !=$--!
=>-+>'$/Q!<(+2+$',&(,Q!ILJJ^nIDbE]STLwaQ!!

IknQ!! 9-(332'.!:C;!g('5&,+'(=5!i;!g>#*$'+!C;!H22W$*.,,-!_;!?,-0, .2!NHQ!69U:?*!
,*,-8/(/! 23! +#$! =(/! (/2)$'/! 23! =#-2'20$*(=! ,=(./Q! <22.! 9#$)Q!
ILLn^JLKDJE]kbSwnTQ!!
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N'2.Q!ILJa^TT]IknwabQ!!

IaLQ!! A›,-,'!_d;!œ(3+•(!dA;!d•0$'!<;!gž'ž)$'!CQ!A=+(1(+8!0>(.$.!3',=+(2*,+(2*!23!
A'>)! (+,-(=>)! )(--$'! +>7$'/! ,*.! +#$! 69`:?U:?! &'23(-$/Q! H$=Q! C,+Q! N'2.Q!
ILJn^JIDJE]KawbTQ!!

IaJQ!! H,),7>-,*,! A";! ?+$$*5,)&! N;! :,.,-,! C;! R>7$'8! FAQ! N'23(- (*0! 23!
=#-2'20$*(=!,=(./!3'2)!7(.$*/!&(-2/,! ,*.! .(33$'$*+(,+(2*!23!=- 2/$-8! '$-,+$.!
&2/(+(2*,-! (/2)$'/!4(+#!+#$!,(.!23!@_N69UY"G<U:?`:?U7,/$.!(*U/2>'=$!
=2--(/(2*U(*.>=$.!.(//2=(,+(2*Q!:$+,72-(+$/Q!ILIL^JLDTEQ!!
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IakQ!! 6(! i;! :(*! R;! 6(! h;! <>! j;! h#,2! j;! l,*0! i;! ,*# (-Q! H$0>-,+(2*! 23! ?>0,'!
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"2),+2!<'>(+Q!iQ!N-,*+!d'24+#!H$0>-Q!ILII^aJDaE]JKJTwIKQ!!
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C,+>',-! N'2.>=+/! ?2=(,-! :2-$=>-,'! C$+42'5(*0Q! C,+Q! O(2+$=#*2-Q!
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A*!>*>/>,-!&-,*+!+'(+$'&$*$!/8*+#,/$!4(+#!&'$.2)(*,*+!sU,)8'(* U!&'2.>=(*0!
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0@JD>B* )TUT! ! IR! C:H! =2''272',+(2*! $%&$'()$*+/! 32'! )$+,72-(+$/! (.$*+(3($.! ( *!
$-(=(+$.!#,('8!'22+/!=>-+>'$!23!&'#()!(*!+( Q!DAE!!$ 9!H:C!,&&'2,=#Q!DOE!_2)2*>=-$,'!
=2''$-,+(2*! /&$=+'2/=2&8! DIR! ! _U! _! 9G?rEQ! D9E! _$+$'2*>=-$,'! :>-+(&-$! O2*.!
92''$-,+(2*! DIR! ! _U!$ 9! _:O9E! '$/>-+/Q! DRE! #$+$'2*>=-$,'! /(*0-$! p>,*+>)!
=2''$-,+(2*/! DIR! ! _U!$ 9! _?Y9EQ! "#$! !$ 9! C:H! /&$=+',! 4$'$! =2--$=+$.! ,+! ,!
3'$p>$*=8! 23! JnnQK! :_WQ! A! +2+,-! 23! TJIL! /=,*/! 4$'$! =2--$=+$.! 78! /$++(*0! +#$!
,=p>(/(+(2*!+()$!+2!LQbI! /;!+#$! '$-,%,+(2*! .$-,8!+2!I! /Q!"#$!<FR/!4$'$!=2--$=+$.!
>/(*0!,!/&$=+',-!4(.+#!23!aT;aTaQTa!_W;!,*.!+#$!<FR!/(W$!4,/!Ka!gQ!<2'!9G?r;!
+#$!/&$=+',-!4(.+#!4,/!bTLLQLL!_W!(*!72+#!.()$*/(2*^!I!5!%!J In!4$'$!,=p>('$.!
4(+#! Ka! /=,*/! &$'! (*='$)$*+! ,*.! ,! I! /! '$-,%,+(2*! .$-,8Q! <2'! 0_?Y 9;! +#$'$!
&,',)$+$'/! 4$'$! /$+! +2! 27+,(*! ,! +2+,-! 23! Ka! /=,*/! 4(+#! ITK! ( *='$)$*+/Q! "#$!
,=p>(/(+(2*! +()$! ,*.! +#$! '$-,%,+(2*! .$-,8! 4$'$! /$+! +2! LQLaI ! /! ,*.JQT! /;!
'$/&$=+(1$-8Q!<2'!+#$!! _!.()$*/(2*;!+#$!/&$=+',-!4(.+#!4,/!b;TLLQLL!4(+#! ! UCU!q!
JaT!_WQ!G*!+#$!2+#$'!#,*.;!+#$!/&$=+',-!4(.+#!4,/!aT;aTaQTa!_W!32'!!$ 9!.()$*/(2*!
4(+#!! UCU! q! JaT! _WQ! 0_:O9! )$,/>'$)$*+/! =2*/(/+$.! (*! kI! /=,*/! ,*.! ITK!
(*='$)$*+/Q!"#$!,=p>(/(+(2*!+()$!,*.!+#$!'$-,%,+(2*!.$-,8!4$'$ !/$+!+2!LQJn!/!,*.!
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0@JD>B*4TfQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!a!

0@JD>B*4TVQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!T!

0@JD>B*4TiQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!K!

0@JD>B*4ThQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!b!

0@JD>B*4TeQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!n!

0@JD>B*4TUPQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!S!
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0@JD>B*4TUOQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!JJ!

0@JD>B*4TUQQ!@_N69U:?`:?!3',0)$*+,+(2*!/&$=+',!23!+,'0$+$.!(2*!JI!
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H>,*2;!CQ;![$-fWp>$WUN2*=$;!:Q;!O$=$'',U:,'+P*$W;!XQ;!€!H,)('$WUX/+',.,;!

gQ!DILIkEQ!:$+,72-(=!=#,*0$/!(*!#,('8!'22+!=>-+>'$/!23!&,"*,--(#()!(*!+( !+'$,+$.!

4(+#! )$+#8-UV,/)2*,+$! ,*.! =2'2*,+(*$]! ,! A_UC:HU7,/$.! )$+,72-2)(=/!

,&&'2,=#Q! ! F*! [(+'2! 9$-->-,'! ,*.! R$1$-2&)$*+,-! O(2-208! U! N-,*+ 7#TS;!I;! JbSU
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Garcia baeza Antoni
 
Doctorant(e) ˆ
 

! Etablissement  : UniversitŽ de Nantes

! Ecole Doctorale  : ƒcole doctorale Sciences de La Mer et du Littoral
 

Total du nombre dÕheures comptabilisŽes : 108:00
 
Total autres modes de comptabilisations Žventuels :
 
 
 
a suivi les formations ci-dessous :
 
 
 
CatŽgorie : ƒthique et intŽgritŽ scientifique
 
Nombre dÕheures comptabilisŽes dans la catŽgorie : 15:00
 
Autres mode de comptabilisation Žventuel :
 
 
 Sous-catŽgorie de

formation
IntitulŽ de la formation ou

Žquivalence

IntitulŽ Session ou
demande

d'Žquivalence

AnnŽe
civile

Comptabilisation
(heures et autres)

Type

Lyon ou Bordeaux ou
autre

Research Integrity
in Scientific
Professions

2021 15:00 Equivalence

 
CatŽgorie : Expertise et mŽthodes scientifique et technique
 
Nombre dÕheures comptabilisŽes dans la catŽgorie : 41:00
 
Autres mode de comptabilisation Žventuel :
 
 
 

Sous-catŽgorie de
formation

IntitulŽ de la
formation ou
Žquivalence

IntitulŽ Session ou
demande d'Žquivalence

AnnŽe
civile

Comptabilisation
(heures et autres)

Type

sur dŽcision ED

TŽcnicas para la mejora
de la Investigaci—n.
Programa de formaci—n
para j—venes
Investigadores de la
Universidad de
Barcelona . Institut de
Desenvolupament
Profesional de la
Universitat de Barcelona

2021 16:00 Equivalence

sur dŽcision ED
ÀQuŽ hacer despuŽs del
doctorado? TŽcnicas 2021 05:00 Equivalence

ATTESTATION DES FORMATIONS SUIVIES Mardi 06 septembre
2022

ƒcole des Docteurs Bretagne Loire
1 PLACE PAUL-RICOEUR
35044 Rennes
ecole-des-docteurs@doctorat-bretagneloire.fr
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