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En essayant continuellement 

on finit par réussir. 

Donc : plus ça rate, 

plus on a de chance que ça marche. 

Les Shadoks 

Jacques Rouxel 
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$H.H!,=,<8(,5!1,!<P*48+&5<,C!

K6;)6F!+,5!(,5(5!-$!A-&*+!8,2A,6(!T(',!8+25!587*);):2,5!,(!5,'A)'!1,!8',2A,!1,!*46*,8(C!]42'!

*,+&!1,5!(,5(5!1%&1B75)46F!1,!8'4+);7'&()46!,(!1,!<)?'&()46!1,5!*,++2+,5!*)9+,5F!,6!*46(&*(!

1)',*(!&A,*!+,!RSG!,(!O42&6(!26!'Z+,!1&65!+,!9767;)*,!1,!*,+2)0*)!8,2A,6(!T(',!8,'()6,6(5C!

$,5!7(21,5!-$!A-&*+!8,'<,((,6(!1,!'78461',!E!1,5!:2,5()465!8'7*)5,5F!+,5!<41@+,5!7(&6(!

('@5! 5)<8+);)75!,(! +,5!<7*&6)5<,5! )54+75C! \)! *,5! (,5(5! 546(! )61)58,65&9+,5!,(! ;&*)+)(,6(! +,!

5*',,6)6?F!)+5!6,!546(!67&6<4)65!8&5!52;;)5&6(5!*&'!)+!6,!8,'<,((,6(!8&5!,6*4',!1%7A&+2,'!

+%,65,<9+,5!1,5!8&'&<@(',5!?&'&6()55&6(!+,!946!;46*()466,<,6(!,(!+&!57*2')(7!12!RSG!,(!

*,'(&)65!,;;,(5!495,'A75! -$!A-&*+!6,!+,!546(!8&5!;4'*7<,6(!1&65!+,!<41@+,!<2+();&*(4'),+!

:2%,5(!+%-$!A-A+B!

! !



!
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./0/0/(56,-7,&"%3("3(6"6%(

$%7(21,!-$!A-&*+!14)(!146*!T(',!*46;)'<7,!,(!&88'4;461),!-$!A-A+C!a42(,!7(21,!-$!A-A+!14)(!

T(',!<)62(),25,<,6(!,(!?+49&+,<,6(!8,657,!&;)6!1,!52)A',!&2!<),2=!+&!'@?+,!7(B):2,!1,5!

"d!>!

• A%,+)76%=#L! *B&:2,! ;4)5! :2,! *,+&! ,5(! 8455)9+,F! ',<8+&*,'! +,5! ,=87'),6*,5! 52'! +%&6)<&+! 8&'! 1,5!

,=87'),6*,5! -$!A-&*+!42!',<8+&*,'! +,5!,=87'),6*,5!52'!1,5!&6)<&2=!q5,65)9+,5q! V8')<&(,5F!*B),6F!

*B&(W!8&'!1,5!,=87'),6*,5!52'!1,5!&6)<&2=!q<4)65!5,65)9+,5q!V'46?,2'5F!84)55465F!)65,*(,5W!

• A'&02=%#L!8&'!26,!8+&6);)*&()46!')?42',25,!1,5!,=87'),6*,5F!'712)',!&2!<)6)<2<!)61)58,65&9+,!+,!

64<9',!1%&6)<&2=!2()+)575!(42(!,6!',5(&6(!5(&()5():2,<,6(!5)?6);)*&();C!

• A7442-%=# L! 8&'! +%&<7+)4'&()46! 1,5! (,*B6):2,5! 487'&(4)',5F! '712)',! +&! 542;;'&6*,! ,(! +,! 5(',55! 1,!

+%&6)<&+!(42(!,6!49(,6&6(!1,5!'752+(&(5!1,!<,)++,2',!:2&+)(7!:2)!6%&2'46(!8&5!E!T(',!'787(75C!

$,!*B4)=!12!<41@+,!&6)<&+!*465()(2,!146*!26!84)6(!*'2*)&+C!$,!<41@+,!14)(!'78461',!E!

26,! 42! 8+25),2'5! :2,5()465! 8'7*)5,5F! 5&65! *B,'*B,'! E!<)<,'! +%)6(7?'&+)(7! 1,5! '7&*()465!

B2<&)6,5C! G+! ;&2(! 146*! 8',61',! ,6! *4<8(,! +,5! &A&6(&?,5! ,(! )6*46A76),6(5! 12!<41@+,!

*B4)5)!842'!+%&88+)*&()46!*+)6):2,!B2<&)6,C!$&!(&)++,!:2)!8,2(!T(',!*46('&)6(,!8&'!*,++,!1,!

+%)<8+&6(! 42! 26,! '7&*()46! 5)<)+&)',! E! *,++,! 495,'A7,! *B,U! +%B4<<,! 8,2A,6(! T(',! 1,5!

8&'&<@(',5! <4()A&6(! +,! *B4)=C! D)65)! 842'! +,5! A&+A,5! *&'1)&:2,5F! +,! <42(46! ,5(!

*4<<267<,6(!2()+)57!*&'!)+!&!26!*Q2'!1,!(&)++,!&17:2&(,!E!+&!845,!1%26,!A&+A,!1,5()67,!

E!+%B4<<,!,(!26,!(,61&6*,!6&(2',++,!E!;4'<,'!1,5!*&+*);)*&()465F!*4<8+)*&()46!<&O,2',!

*B,U! +%B4<<,C/..! [7&6<4)65F! )+! 6%&! 8&5! 6&(2',++,<,6(! (,61&6*,! E! (B'4<945,'F! &2(',!

*4<8+)*&()46! +4'5! 1,! +%)<8+&6(&()46! *+)6):2,C! $,5! 8'48')7(75! (B'4<94?@6,5! 1,! +&! A&+A,!

14)A,6(!146*!T(',!A7');)7,5!8&'!26!&2(',!9)&)5C/..!

346*,'6&6(! +,5! 5(,6(5F! +,! *B4)=! 12! <41@+,! ,5(! 17+)*&(! *&'! +%,65,<9+,! 1,5! &6)<&2=! P!

*4<8')5! +,5! 8')<&(,5! 646! B2<&)65! &! (,61&6*,! E! '7,614(B7+)&+)5,'! ,(! E! *)*&(')5,'! 26,!

+75)46! &'(7'),++,! '&8)1,<,6(C! $,! <41@+,! *4'46&'),6! 12! *4*B46! ,5(! *+&55):2,<,6(!

,<8+4P7!842'! +,2'5! 7A&+2&()465F! *,8,61&6(! +,!<41@+,!1%)<8+&6(&()46!1&65! +%)+)&:2,!1,!

+&8)6!&!17<46('7!26,!,614(B7+)&+)5&()46!8+25! +,6(,!,(!26,! )6;+&<<&()46!<417'7,!8+25!

8'4*B,!1,5!'7&*()465!B2<&)6,5/.bC!

$,5!(,5(5!-$!A-A+!8,2A,6(!T(',!8'&():275!1&65!1);;7',6(,5!8B&5,5!12!17A,+488,<,6(!1%26!

RSGC!R,5!8',<),'5!(,5(5!8,2A,6(!T(',!'7&+)575!1&65!26!5(&1,!8'7*4*,F!+4'5!1,!+&!<)5,!&2!

84)6(! 1%26! 642A,&2! 9)4<&(7')&2! &;)6! 1%4'),6(,'! +&! 52)(,! 1,5! ',*B,'*B,5C! D2! 5(&1,!

8'7*+)6):2,! )+5! 546(! 542A,6(! )61)58,65&9+,5! &;)6! 1,! A&+)1,'! +%,65,<9+,! 12! 8'412)(F! 546!

8'4*,5525!1,!;&9')*&()46!,(!1,!5(7')+)5&()46C!

$%,=845)()46!42! +,!*46(&*(!<T<,!9',;!&A,*!*,'(&)65!9)4<&(7')&2=!,(! +,5!84++2&6(5!:2%)+5!

8,2A,6(! +)97','! 8,2(! 8'4A4:2,'! 26,! '7&*()46! &++,'?):2,! 42! 1,! 5,65)9)+)5&()46C! 3,((,!

'7&*()46!14)(!T(',!7A&+27,!1&65!26!<41@+,!&1&8(7!E!+%2()+)5&()46!12!RS!>!+),2!1,!*46(&*(!

V8,&2F! Q)+F! <2:2,25,WF! ;'7:2,6*,F! 12'7,! 1%,=845)()46F! ,(*C! $,! *49&P,! ,5(! 26! <41@+,!

8'714<)6&6(! 1&65! *,! (P8,! 1%&6&+P5,C! $&! 64'<,! G\_! 17;)6)(! +%)'')(&()46! *4<<,! 26,!

'78465,! )6;+&<<&(4)',! +4*&+,!1,5! ()5525! E!26! *4<8457! *B)<):2,!6%)<8+):2&6(!8&5!26,!

'78465,!)<<26)(&)',!5P5(7<):2,!,(! +&!'7&*()46!)6('&1,'<):2,!*4<<,!'7&*()46!+4*&+,!E!

26,! )<8+&6(&()46! 5425! *2(&67,C! \)! +,! RS! ,=845,! +,! 8&(),6(! E! *,! ?,6',! 1,! ')5:2,F! +&!



IJIFJ#KLMNOJP!Q!RSJ0!MTNPUV!LPKFPSPWVMJLP!!

! J"!

57*2')(7!12!9)4<&(7')&2!8,2(!T(',!7A&+27,!1&65!26!<41@+,!+&8)6!&+9)645C/..!

$&! (4=)*)(7!5P5(7<):2,F!,;;,(!67;&5(,! -$!A-A+!52'! +,5! ()5525!*)9+75!,(!4'?&6,5!7+4)?675!12!

*46(&*(F!',:2)@',!:2&6(!E!,++,!26!*B4)=!'7;+7*B)!1,5!8'412)(5!1%,=('&*()46!(,5(75C!K++,!8,2(!

T(',!7A&+27,!1&65!1);;7',6(,5!8B&5,5F!&)?2r!1&65!+,5!.JBF!529&)?2r!12'&6(!/J!E!.b!O42'5!

&A,*!26,!42!8+25),2'5!145,5!42!,=845)()465!8&'!O42'F!*B'46):2,!12'&6(!&2!<4)65!/N!s!1,!

+&! 12'7,! 1,! A),! 54)(! ,6A)'46! HN!O42'5! *B,U! +,! '&(! &A,*! 26,! 42! 8+25),2'5! 145,5! 42!

,=845)()465! 8&'! O42'C! $,5! (,5(5! 1,! (4=)*)(7! *B'46):2,! 8,2A,6(! 1&65! +,! <T<,! (,<85!

8,'<,((',!1,!17(,'<)6,'!+,!84(,6(),+!(2<4')?@6,!12!9)4<&(7')&2!,(!1,!5,5!84++2&6(5F!,(!

&)65)!1%7A&+2,'!+&!*&6*7'4?76)*)(7!,(!(4=)*)(7!1&65!26,!<T<,!7(21,C!

R,!64<9',2=!<41@+,5!,=)5(,6(!>! 542')5F! '&(!42! +&8)6!A)&!26,!,=845)()46!4'&+,F!*2(&67,F!

5425!*2(&67,F!8&'!)6B&+&()46F!)6('&A,)6,25,!42!)6('&87')(467&+,C!^6!(,5(!5)<8+,!,5(!*,+2)!

1,!+%,;;,(!8P'4?76):2,!8&'!<,52',!1,!+%&2?<,6(&()46!1,!(,<87'&(2',!*B,U!+,!+&8)6!&8'@5!

<)5,!,6!*46(&*(!42! )<8+&6(&()46!1,! +%7*B&6()++46!E! (,5(,'C!a42(,;4)5F! +,! (,5(! -$!A-&*+!1,!

+)<2+25!8,2(!T(',!26,!&+(,'6&()A,C!

$&!?764(4=)*)(7F!,++,!&255)!7A&+2&9+,!,6!8&'(),!-$!A-&*+F!8,2(!T(',!7A&+27,!-$!A-A+C!$,!(,5(!+,!

8+25!*4<<26!,5(!*,+2)!1,5!<)*'464P&2=!*B,U!+,!'46?,2'!<&)5!)+!,6!,=)5(,!1%&2(',!*4<<,F!

8&'! ,=,<8+,F! +%,55&)! 6kJb"! 8'48457! 8&'! +%_3RK! 52'! +%&9,''&()46! *B'4<454<):2,! 52'!

<4,++,!455,25,!1,!<&<<);@',C!$4'5:2,!+,!RS!+,!O25();),F!+,5!)<8&*(5!52'!+&!',8'412*()46F!

+,! 17A,+488,<,6(! ,<9'P466&)',! ,(! +,5! 5(&1,5! 8'76&(&+! ,(! 845(6&(&+! 14)A,6(! T(',!

&6&+P575C!

$%7A&+2&()46!1,!+&!'78465,!)<<26)(&)',!6%&!8&5!;4'*7<,6(!+),2!1%T(',!842'!+,5!<&(7')&2=!

5P6(B7():2,5F!<&)5! 8,2(! 5,! '7A7+,'! 67*,55&)',! 842'! *,2=! 1%4')?)6,! 6&(2',++,! *4<<,! +,!

*4++&?@6,! 42! +,! 87')*&'1,! 1,*,++2+&')57C! \)! 9,54)6F! +%)<<264(4=)*)(7F! ,;;,(! 5,*461&)',!

)<8&*(&6(!+,!;46*()466,<,6(!42!+&!5('2*(2',!12!5P5(@<,!)<<26)(&)',!1,!<&6)@',!1)',*(,!

42!A)&!26!&2(',!5P5(@<,F!,5(!8+25!542A,6(!,5()<7,!A)&!1,5!(,5(5!;46*()466,+5!12!5P5(@<,!

)<<26)(&)',C!

$%)<8+&6(&()46! 12! RSG! 8,'<,(! 7?&+,<,6(! 1,! A7');),'! 5&! ;46*()466&+)(7! ,(! 5&! 9466,!

)6(,'&*()46! &A,*! +,5! ()5525! A4)5)65C! ]&';4)5F! 842'! *&25,! 1,! (&)++,! 8&'! ,=,<8+,F! +,! +),2!

1%)<8+&6(&()46! 6,! *4'',58461! 8&5! E! +%)<8+&6(&()46! *+)6):2,!<&)5! )+! 14)(! T(',! *B4)5)! 1,!

<&6)@',! E! ',;+7(,'! +,5! <7*&6)5<,5! <)5! ,6! O,2=C! R,5! &6&+P5,5! <&*'45*48):2,5! ,(!

<)*'45*48):2,5! 8,'<,((,6(! 1,! 17(,'<)6,'! 5)! +,! RS! '78461! &2! 9,54)6C! $,5! &6&+P5,5!

B)5(4+4?):2,5! 8,2A,6(! T(',! *4<8+7(7,5! 8&'! 1%&2(',5! (,5(5! *4<<,! 8&'! ,=,<8+,! 1,!

+%)<<2640B)5(4+4?),!&;)6!1,!17;)6)'!+,5!(P8,5!*,++2+&)',5C!

K6;)6F! 1&65! +,! *&5! 1,! <&(7')&2! 17?'&1&9+,! +%)<8+&6(&()46! -$! A-A+! 8,'<,(! 1%7A&+2,'! +&!

*)67():2,! 1,! 17?'&1&()46! 12! 9)4<&(7')&2! &)65)! :2,! +%)<8&*(! 1,5! 8'412)(5! 1,!

17?'&1&()465C!

! !
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!"!"#M',*6*,+7.292)2.'#&/0-#,7.'=270#

$,5! )6(,'&*()465! 5&6?IRSG! O42&6(! 26! 'Z+,! <&O,2'! 1&65! +,! *&5! 1%26! 5(,6(F! )+! ,5(! 146*!

67*,55&)',!1,!5%P! )6(7',55,'!8+25!,6!17(&)+5C!D;)6!1,!*4<8',61',! +,5! (,5(5!2()+)575F! )+!,5(!

)61)58,65&9+,!1&65!26!8',<),'!(,<85!1%,=8+):2,'!+,5!<7*&6)5<,5!:2)!)6(,'A),66,6(C!

././1/(9:;*)%#&,#<(

$%N',*3.73%! ,5(! +%,65,<9+,!1,5!<7*&6)5<,5!:2)! &552',6(! +,!<&)6(),6!12! 5&6?!E! +%7(&(!

;+2)1,! E! +%)6(7'),2'! 1,5! A&)55,&2=C! R,2=! 8B764<@6,5! 5,! 17'42+,6(! 1,! <&6)@',!

*46*4<)(&6(,!,6!*&5!1,!9+,552',!>!+%N',*==7>2%!42!7*42+,<,6(!12!5&6?!B4'5!12!A&)55,&2!

8&'!+&!;4'<&()46!1%26!*&)++4(!,(!+&!+)<)(&()46!1,!*,((,!;4'<&()46!(B'4<94():2,!E!+&!U46,!

+757,! 842'! ,<8T*B,'! +%495('2*()46! 12! A&)55,&2! +4'5! 1,! +%&''T(! 1,! +%B7<4''&?),C!

$%B7<45(&5,! 5,! 17*4<845,! *+&55):2,<,6(! ,6! ('4)5! (,<85!>! +,! 6)*0# +)7O0%..72=%F! +&!

6*7>0)7.2*-!,(!+&!429=2-*)P3%C!

R%26,!<&6)@',! 6&(2',++,F! (42(!<&(7')&2!<)5! ,6! *46(&*(! &A,*! +,! ()552! 5&6?2)6! )612)(! +&!

;4'<&()46!1%26!(B'4<925C!3%,5(!842'!*,+&!:2,!+&!64'<,![Y!K[!G\_!/NHH"0JF!)<845,!:2,!

+,5!RS!,6!*46(&*(!&A,*!+,!5&6?!(,+5!:2,!+,5!5(,6(5!;&55,6(!+%49O,(!1,!(,5(5!7A&+2&6(!+,2'!

)6(,'&*()46! &A,*! +,! ()552! 5&6?2)6C! 3,5! 7A&+2&()465! 84'(,6(! 52'! +&! (B'4<945,F! +&!

*4&?2+&()46F! +,5! )6(,'&*()465! &A,*! 8+&:2,((,5F! +%B7<&(4+4?),! ,(! +,! 5P5(@<,! 12!

*4<8+7<,6(C!

t2,+:2,5!8'7',:2)5!546(!146*!67*,55&)',5!842'!<),2=!*4<8',61',!+,5!(,5(5!1,<&6175C!

JCJC/C/C!$%B7<45(&5,!8')<&)',!>!

$4'5:2%26,!9'@*B,!A&5*2+&)',!5,!*465()(2,F! +&!8',<)@',!'7&*()46!1,!+%4'?&6)5<,!,5(!26,!

(73*6*-3.=26.2*-! +4*&+)57,C!3,!'7('7*)55,<,6(!12!1)&<@(',!12!A&)55,&2!8,'<,(!26!&''T(!

42!26,!'712*()46!12!;+2=!5&6?2)6C!^6,!&+(7'&()46!12!A&)55,&2!,6('&i6,!+&!<)5,!E!62!1,5!

5('2*(2',5! 5425! ,614(B7+)&+,5! VY)?2',!.-W! ,(! 64(&<<,6(! 12! 6*))7>Q-%C! $&! u]! G9! E! +&!

52';&*,! 1,5! 8+&:2,((,5! 8,'<,(! &+4'5! +%7&N'32*-# +)7O0%..72=%# A)&! +,! 476.%0=# &%#

R*-#S2))%9=7-&! VAhYW! M! 84+P<@',! 8'75,6(! 1&65! +,! 8+&5<&F! +,5! 8+&:2,((,5! ,(! +,!

54250,614(B7+)2<!M!:2)! 5,'(!1,! *)<,6(C!R@5! +4'5F! +,5!8+&:2,((,5!&1B7'7,5! 5%&*()A,6(!,(!

',*'2(,6(!1%&2(',5!8+&:2,((,5!*)'*2+&6(,5C!3,((,!&*()A&()46!,6('&i6,!26,!<41);)*&()46!1,5!

u]!GG9!,(!GGG&!1,!52';&*,!:2)!8,'<,(! +&!;)=&()46!12!429=2-*>Q-%!M!1)<@',!12!8+&5<&!M!,6!

8'75,6*,! 1,! *&+*)2<C! $,! ;)9')64?@6,! *'7,! &+4'5! 1,5! 846(5! ,6(',! +,5! 8+&:2,((,5! *,! :2)!

&942()(!E!+&!;4'<&()46!12!6)*0#+)7O0%..72=%!&255)!&88,+7!.N=*,903#9)7-6C!

!

X-9,*%!Yf!Z!X+*/)&-+$!',!81+,!(1)3,%&&)-*%!\'[)(*4.!I+*-..+==!%&!)1B]^Y`!
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JCJC/C.C!$%B7<45(&5,!5,*461&)',!>!

3,! (B'4<925! ,5(! *,8,61&6(! ;'&?)+,! ,(! 14)(! T(',! *4654+)17C! ^6,! *&5*&1,! 1,! '7&*()465!

,6UP<&():2,5! 5,! 17*+,6*B,!>! *%,5(! +&! 8B&5,! 1,! 6*7>0)7.2*-C! K++,!<,(! ,6! O,2! 1);;7',6(5!

476.%0=3# &%# )7# 6*7>0)7.2*-! :2)F! E! +%7(&(! &*()A75F! A46(! ,6('&i6,'! +%&*()A&()46! 1%&2(',5!

;&*(,2'5C!$%&942()55,<,6(!,5(! +&! ('&65;4'<&()46!12!;)9')64?@6,!54+29+,!1&65! +,!5&6?!,6!

429=2-%! )654+29+,! A)&! 26,! ,6UP<,! O42&6(! 26! 'Z+,! *,6('&+! +&! .N=*,92-%C! R,2=! (*2%3#

&/76.2(7.2*-! 546(! <)5,5! ,6! 7A)1,6*,!>! +&! (*2%# 2-.=2-3QO0%F! 42# %-&*>Q-%F! )<8+):2&6(!

26):2,<,6(!1,5!7+7<,6(5!8+&5<&():2,5!,(!+&!(*2%#%T.=2-3QO0%F!42!%T*>Q-%F! )6)()7,!8&'!

+,!476.%0=#.2330)72=%!VYaW!VY)?2',!.#WC!3,8,61&6(F!-$!A-A+F!*,5!1,2=!A4),5!5,!<7+&6?,6(!,(!)+!

,5(!1);;)*)+,!1,!:2&6();),'!+%)<8&*(!1,!+%26,!42!1,!+%&2(',!+4'5!1,!+&!*4&?2+&()46C!$,!'75,&2!

1,!;)9')6,!&)65)!;4'<7!,<8')5466,!+,5!?+492+,5!'42?,5!*,!:2)!;4'<,!26!.N=*,903#=*0>%C!

!

X-9,*%!Yg!Z!U).8)'%!'%!1)!8+)9,1)&-+$!

JCJC/C"C!$&!;)9')64+P5,!>!

D;)6! 1,! +)<)(,'! +%,=(,65)46! ,(! 1,! <&)6(,6)'! +,! *&)++4(! 26! ('4)5)@<,! <7*&6)5<,! 5,!

17*+,6*B,F!)+!5%&?)(!1,!+&!429=2-*)P3%C!$4'5:2,!5,!;4'<,6(!1,5!('&*,5!1,!;)9')6,F!+,5!*,++2+,5!

,614(B7+)&+,5! +)9@',6(! 26! 76.2(7.%0=# .2330)72=%! 1,! +&! ;)9')64+P5,F! +,! (0]D! ,(! +&!

+=*U0=*V2-73%!5%&*()A,!,6!0=*V2-73%F!+%20]DC!3,+2)0*)!&*()A,!+,!+)73,2-*>Q-%!&2!6)A,&2!12!

*&)++4(!:2)!5,!('&65;4'<,!,6!+)73,2-%F!26,!82)55&6(,!,6UP<,!8'4(74+P():2,!*&8&9+,!1,!

17?'&1,'!+,!*&)++4(!1,!;)9')6,!,6!8'412)5&6(!1,5!+=*&02.3#&%#&'>=7&7.2*-#&%#)7#429=2-%C!$&!

'7&*()46!5%&*B@A,!+4'5:2,!+&!8+&5<)6,!,5(!,6!,=*@5F!,++,!8&55,!1&65!+,!*42'&6(!8+&5<):2,!

,(!,5(!6,2('&+)57,!8&'!1,5!)6B)9)(,2'5C!

! !



!

!J#!

././4/(9<#(&<#&#(

K6!*,!:2)!*46*,'6,!+,5!5(,6(5F!+&!64'<,!*465,)++,!1%7A&+2,'!+&!(B'4<945,!,(!+%B7<4+P5,!-$!

A-&*+!,(!-$!A-A+B/"N!

]42'!+%7A&+2&()46!1,5!,;;,(5!(B'4<94?@6,5!1,!+&!<)5,!,6!8+&*,!1%26!5(,6(F!*)6:!(,5(5!546(!

8'484575F! 26,! 495,'A&()46! SKe! 1,5! 8+&:2,((,5F! 1,5! +,2*4*P(,5! ,(! 1,! +&! ;)9')6,F!

+%7A&+2&()46!12!842'*,6(&?,!1%4**+25)46!,(!1,!+&!'712*()46!12!;+2=F!26,!495,'A&()46!A)&!+,!

<&':2&?,! 1,5! &6()*4'85! 1,5! *4<845&6(! (B'4<94():2,5! ,(! 26,! &6&+P5,! B)5(4+4?):2,!

&8'@5!)<8+&6(&()46C!

346*,'6&6(! +,!842'*,6(&?,!1%4**+25)46F! )+! 5%&?)(!&8'@5!,=8+&6(&()46!1%7A&+2,'! +&!52';&*,!

*42A,'(,!8&'!26!(B'4<925C!$&!'712*()46!12!;+2=!:2&6(!E!,++,!8,2(!T(',!:2&6();)7,!-$!A-A+!

42!8&'!1);;7',6*,!8'70)<8+&6(&()46!,(!845(0,=8+&6(&()46C!G+!;&2(!*,8,61&6(!1);;7',6*),'!+&!

8&'(! 12,! E! +&! ;4'<&()46! 1%26! (B'4<925! 1,! *,++,! 12,! E! 26,! 7A,6(2,++,! ;4'<&()46!

6740)6()<&+,C!

$%495,'A&()46! SKeF! :2&6(! E! ,++,! 8,'<,(! 1%7A&+2,'! +%&1B75)46! ,(! +%&*()A&()46! 1,5!

8+&:2,((,5!8&'!7A&+2&()46!1,! +,2'!1,65)(7!,(!1,! +,2'!<4'8B4+4?),C! $&!<4'8B4+4?),!1,5!

+,2*4*P(,5! &)65)! :2,! +,! 178Z(! 1,! ;)9')6,! )61):2,6(! 7?&+,<,6(! 5)! +,! <&(7')&2! ,5(!

8'40(B'4<94?@6,C!

^6,!,5()<&()46!8+25!:2&6()(&()A,!8,2(!T(',!;&)(,!8&'!<&':2&?,!1,5!&6()*4'85!587*);):2,5!

E!+&!;)9')6,F!&2!;)9')64?@6,!,(!E!+&!<,<9'&6,!8+&:2,((&)',!&8'@5!,=845)()46!1,!+%)<8+&6(!

&2!5&6?!82)5!')6v&?,!1,5!7+7<,6(5!646!&1B7'75C!

$%B7<4+P5,!,5(!+&!1,5('2*()46!42!+%,614<<&?,<,6(!8&'(),+!1,5!7'P(B'4*P(,5!&942()55&6(!

E!+&!+)97'&()46!1,!+%B7<4?+49)6,!:2%)+5!*46(),66,6(!1&65!+,!8+&5<&!5&6?2)6C!K++,!8,2(!T(',!

8'4A4:27,!8&'!1,5! ;4'*,5!<7*&6):2,5F! +&!<,<9'&6,!1,5!7'P(B'4*P(,5!5,<)08,'<7&9+,!

8,2(!'4<8',!5425!+%,;;,(!1,!+&!8',55)46!45<4():2,!42!T(',!,614<<&?7,!8&'!1,5!;4'*,5!

1,! *)5&)++,<,6(! 5&6?2)6,5! ('48! 7+,A7,5C! R,5! ;&*(,2'5! 9)4*B)<):2,5! 8,2A,6(! 8'4A4:2,'!

26!*B&6?,<,6(!1,!5('2*(2',!1,! +&!<,<9'&6,! )<8&*(&6(! 5&! '&)1,2'!,(! 546!7+&5()*)(7!,(!

146*!5&!'75)5(&6*,C!

$&! <7(B41,! +&! 8+25! 5)<8+,! 1%7A&+2,'! +%B7<4+P5,! ,5(! 146*! +&! :2&6();)*&()46! 1,! +&!

8'484'()46! 1%B7<4?+49)6,! +)97'7,! 1&65! +,! 52'6&?,&6(! *4<8&'7,! E! +&! :2&6()(7! (4(&+,!

1)5846)9+,!)6)()&+,<,6(C!

# !



IJIFJ#KLMNOJP!Q!W#hiPMhj!LPiPVPSPWVT!!

! JX!

E"#1'(%)*++%,%-.#&%#-*0(%70T#=%(W.%,%-.3##

E"?"#X*+*)P,Q=%#&%#&%T.=7-%U+*)P:90.NP)%#,'.N76=P)7.%;#

=/1/1/(9<(!<>&8,3<(

$,! 1,=('&6,! ,5(! 26! 84+P5&**B&')1,! 5P6(B7()57! 8&'! 1,5! 9&*(7'),5! 1,! +&! ;&<)++,! 1,5!

1)8&+<)8-11,.!VY)?2',!.XWC!R,!;4'<2+,!V3#p/N_-W6!)+!,5(!*465()(27!1%26)(7!w0R0?+2*45,!+)7,5!

,6(',!,++,5!8&'!E!H-s!8&'!1,5!+)&)5465!/0#!,(!-s!8&'!1,5!+)&)5465!/0-C!

R7OE!2()+)57!1&65! +,!14<&)6,!&+)<,6(&)',!,(!<71)*&+!64(&<<,6(!842'! +,!',<8+&*,<,6(!

1,! 8+&5<&! 42! 5425! ;4'<,! 52+;&(7! 842'! *,'(&)6! ',AT(,<,6(! 1,! 5(,6(5! +,! 1,=('&6,! &!

17<46('7!5&!9)4*4<8&()9)+)(7C#/F/"/!

!

X-9,*%!Ye!Z!R%7&*)$%!

=/1/4/(9<(?@AB(

$,!84+PV92(P+,!<7(B&*'P+&(,W!V]eSDW!VY)?2',!.bW!,5(!26!84+P<@',!5P6(B7():2,!+&'?,<,6(!

2()+)57! 1&65! +,! 14<&)6,! <71)*&+! 64(&<<,6(! 842'! +,5! ',AT(,<,6(5! 1,! 64<9',2=! RK\!

V"C-C.C!d,AT(,<,6(5!&*();5!8./WC!

!
X-9,*%!Yk!Z!I,&;1%!S2&:)8*;1)&%!

=/1/0/(9,($%-C)*8"#,&"%3(8,!"+,-,"8<(

$&! 84+P<7')5&()46! '&1)*&+&)',! ,5(! 26,! '7&*()46! ,6! *B&i6,! 4x! 1,5! '&1)*&2=! +)9',5! 546(!

+%,58@*,! 8'48&?&(')*,C! 3,5! '&1)*&2=! +)9',5! '752+(,6(! 1L26,! '28(2',! B4<4+P():2,! 1,!

+)&)5465!*4A&+,6(,5!,(!46(!26,!12'7,!1,!A),!('@5!9'@A,!+)7,!E!+,2'!?'&61,!'7&*()A)(7C!a'4)5!

7(&8,5! 546(!1)5()6?27,5!>!/W!+%&<4'v&?,!&2!*42'5!12:2,+! +,5! '&1)*&2=! 546(! ;4'<75F!.W!+&!

8'48&?&()46!4x!+,5!8'7*71,6(5!'&1)*&2=!,6!;4'<,6(!1,!642A,&2=!,(!"W!+&!(,'<)6&)546!:2)!

*4612)(!E!+&!1)58&')()46!1,5!,58@*,5!'&1)*&+&)',5C!

$%7,*=Y7>%F!7?&+,<,6(!64<<7,!)6)()&()46F!*4<8',61!1,2=!'7&*()465!52**,55)A,5C!

$&!8',<)@',!,5(!+&!?767'&()46!1,!'&1)*&2=!+)9',5!8&'!(B,'<4+P5,F!8B4(4+P5,!42!8'4*,5525!

',14=C! 3%,5(! *,! 1,'6),'! 8'4*,5525! :2)! 5,'&! 2()+)57! +4'5! 1,! 64(',! 7(21,C! G+! 5%&?)(! 1,!

='76.2*-3# &/*TP&*U='&06.2*-! :2)! 546(! '7&+)57,5! 8&'! &*()46! 1,5! *&()465! <7(&++):2,5F!



!

!Jb!

*4<<,! +,! *7')2<!GlF! +,! 8+4<9!GlF! +,! *49&+(!GGG! 42! 1,! +%&'?,6(!GG! 52'! 1,5! &*)1,5!

*&'94=P+):2,5F!*4612)5&6(!E!+&!;4'<&()46!1%26!'&1)*&+!1)(!8')<&)',C!

R&65!64(',!7(21,F!)+!5%&?)(!1%26,!'7&*()46!12!(P8,!52)A&6(!>!

N+1;.)88:)*-'%>#O!l!U%!Ji!m!N+1;.)88:)*-'%>#n!l!Ol!l!U%!JJJ!

$&! 1,2=)@<,! '7&*()46! ,5(! +L&11)()46! 12! '&1)*&+! 8')<&)',! VdW! 52'! 26,! 8',<)@',! 26)(7!

<464<@',!VSW!842'!;4'<,'!+,!8',<),'!f!<&)++46!g!1,!+&!*B&i6,!84+P<@',!,6!*'4)55&6*,!>!

LnlS!m!L>Sn!

R%26,!<&6)@',!?767'&+,!+&!8',<)@',!'7&*()46!*465()(2,!+%7(&8,!+,6(,!,(!?42A,'6,!146*!+&!

A)(,55,!?+49&+,!12!8'4*,5525!1L&<4'v&?,C!

$&!+=*+7>7.2*-F!8')6*)8&+,!7(&8,!1,!+&!84+P<7')5&()46!'&1)*&+&)',F!,5(!+%7(&8,!&2!*42'5!1,!

+&:2,++,! +&! *B&i6,! <&*'4<4+7*2+&)',! 5,! ;4'<,! 8&'! &11)()46! 52**,55)A,! 1L26)(75!

<464<@',5! 52'! +,! f! 84+P5&**B&')1,0'&1)*&+! g! ,6! *'4)55&6*,C! 3B&:2,! '&1)*&+! ;4'<7! ,5(!

*4654<<7!8&'!+&!'7&*()46!52)A&6(,!5,+46!+,!<41@+,!*)01,55425C!

L>S$n!l!S!m!L>S$l^n!

3,((,!7(&8,!1,!84+P<7')5&()46!,5(!17(,'<)6&6(,!842'! +&! 5('2*(2',!,(! +,5!8'48')7(75!12!

<&(7')&2! '752+(&6(C! ]42'! 49(,6)'! 26! 8'4*,5525! ,;;)*&*,F! )+! ,5(! 67*,55&)',! :2,! +&!

*46*,6('&()46! '&1)*&+&)',! 54)(! ;&)9+,! &;)6! :2,! +,5! '7&*()465! 1,! (,'<)6&)546! 8&'!

*4<9)6&)546!1,!'&1)*&2=!82)55,6(!T(',!67?+)?7,5C!!

K6! ,;;,(F! +,5! '7&*()465! 1,# .%=,2-723*-3! 8'4A4:2,6(! +&! 1)58&')()46! 1,5! '&1)*&2=C! $&!

*'4)55&6*,! 1,5! *B&i6,5! 8,2(! T(',! )6(,''4<82,! E! *B&:2,! )65(&6(! 8&'! *,5! '7&*()465! &2!

*42'5! 1,5:2,++,5! 1,2=! '&1)*&2=! 84+P<@',5! 5,! 6,2('&+)5,6(! 8&'! ',*4<9)6&)546! 42! 8&'!

1)5<2(&()46C!

R&65!+,!8',<),'!*&5F!+&!='76.2*-#&%#=%6*,92-723*-F!1,2=!<&*'40'&1)*&2=!',;4'<,6(!26,!

+)&)546!*4A&+,6(,!>!

L>S$!y!z!L>S/y!{!L>S$l/!

R&65!+,!1,2=)@<,!*&5F!+&!='76.2*-#&%#&23,0.7.2*-F!+,5!1,2=!<&*'40'&1)*&2=!1466,6(!+),2!

E!26,!'7&*()46!1,!('&65;,'(!1LBP1'4?@6,F!52)A),!1L26,!',*4<9)6&)546C!

L>S$!y!z!L>S/y!{!L>S$!z!L>S/!

$&! 8'484'()46! ',+&()A,! 1,! *,5! 1,2=!<41,5! 1,! (,'<)6&)546! 178,61! ,55,6(),++,<,6(! 12!

(P8,! 1,! <464<@',! ,<8+4P7F! 1,! +L&**,55)9)+)(7! 1,5! 5)(,5! '&1)*&+&)',5F! *L,5(0E01)',! 1,!

+%,6*4<9',<,6(!5(7'):2,!1,5!5)(,5!&*();5!,(!1,!+&!*46*,6('&()46!1,5!'&1)*&2=C!K6!*B)<),!

'&1)*&+&)',F! )+! ,5(! 542A,6(! 2()+,! 1,! *B,'*B,'! E! 1)<)62,'! &2!<&=)<2<! +%)6;+2,6*,! 1,! +&!

(,'<)6&)546!8&'!',*4<9)6&)546!82)5:2%)+!5%&?)(!1%26!8'4*,5525!542A,6(!<&+!*46('Z+7C!

E"@"#A'30).7.3#+=')2,2-72=%3#

[4(',!('&A&)+! ;&)(!52)(,!E!*,+2)!12!R'C!R,'j&42)!\CSC!%&!)1B!84'(&6(!52'! +,!*484+P<@',!1,!

1,=('&6,! ,(! ]eSD! VR,=0]eSDW! 49(,62! 8&'! 84+P<7')5&()46! '&1)*&+&)',C! $,5! 8',<),'5!

'752+(&(5! 49(,625! &A,*! +,! R,=0]eSD! ,6! ;46(! 26! <&(7')&2! ('@5! 8'4<,((,2'! 842'! +,!

',AT(,<,6(!1,!5(,6(C.F/".!

! !



IJIFJ#KLMNOJP!Q!W#hiPMhj!LPiPVPSPWVT!!

! JH!

=/4/1/(D,8,+&*8"#,&"%3($;C#"+%E+;")"F7<(

$,5!R,=0]eSD!,5(!49(,62!8&'!84+P<7')5&()46!'&1)*&+&)',!,6!<)+),2!('@5!1)+27C!$,!?',;;&?,!

12!]eSD! 52'! +,! 1,=('&6,! ,5(! *46;)'<7!8&'! 58,*('45*48),! )6;'&'42?,! E! ('&65;4'<7,!1,!

Y42'),'! VYaGdWC! $,5! 58,*(',5! 12! *484+P<@',! 8'75,6(,6(! 9),6! +&! 9&61,! 1%&954'8()46!

*4'',58461&6(!E! +&! +)&)546!3|_!12!]eSD!&)65)!:2,! +&!9&61,!*4'',58461&6(!E! +&! +)&)546!

_p!12!1,=('&6,C!$,!*&'&*(@',!5,<)0:2&6()(&();!1,!+&!YaGd!&!8,'<)5F!A)&!+&!*4<8&'&)546!1,!

+%)6(,65)(7! 12! 8)*! 3|_! 12! ]eSD! 5,2+! ,(! 12! R,=0]eSDF! 1%7A&+2,'! +,5! 8'484'()465! 1,!

1,=('&6,!V//s!,6!<&55,W!,(!1,!]eSD!VbHs!,6!<&55,W!1&65!+,!*484+P<@',C!

$,!R,=0]eSD!,5(!54+29+,!1&65!26!<7+&6?,!1,!apYIp._!VH.>b!AIAWF!*,!:2)!8,'<,(!1,! +,!

<,((',! 5425! ;4'<,!1,! ;)+<5!,(!1%78'42A,((,5!1%,55&)C! $&!<,52',!1%&6?+,!1,! *46(&*(F! +&!

<)*'45*48),! E! ;4'*,! &(4<):2,! ,(! +&! *&+4')<7('),! 1);;7',6(),++,! 8,'<,((,6(!

',58,*()A,<,6(! 1,! *&'&*(7')5,'! +&! 9&+&6*,! BP1'48B)+,IBP1'48B49,! 12! <&(7')&2F! 1,!

17(,'<)6,'!5&!'2?45)(7!d&!VY)?2',!.HDW!,(!1%7A&+2,'!+&!(,<87'&(2',!1,!('&65)()46!A)(',25,!

a?C!$&!8'75,6*,!1,!1,=('&6,F!84+P<@',!BP1'48B)+,F!1)<)62,!+%&6?+,!1,!*46(&*(!&)65)!:2,!

+&!'2?45)(7!,(!&2?<,6(,!+7?@',<,6(!+&!a?!Va&9+,&2!//WC!

V)<1%),!^^!Z!N*+(*-2&2.!',!R%7>NISM!
57.'=270T# Z->)%#&%#6*-.76.# A7# C>#:[X;#

1%T.=7-%# 0! 0! /-.!

BK5Z# HbFH!}.F/! /FH! .b!

1%TUBK5Z# XHFJ!}.F/! /F#! "/!

$,! 1,=('&6,! <41);),! 7?&+,<,6(! +,5! 8'48')7(75! <7*&6):2,5C! D)65)F! *46('&)',<,6(! &2!

]eSD! :2)! ,5(! *&55&6(F! +,! R,=0]eSDF! 5425! ;4'<,! 1%78'42A,((,! 8,2(! '75)5(,'! E! 26,!

7+46?&()46! 1,! "bN!s! VY)?2',!.HeWF! 5425! ;4'<,! 1,! ',AT(,<,6(! 52'! 1,5! 1)5:2,5! 1%&*),'!

"/#$!E!26,!17;4'<&()46!1,!.-!s!VY)?2',!.H3WC!3,((,!7+&5()*)(7!,5(!26!8&'&<@(',!*'2*)&+!

842'! +,! ',AT(,<,6(!1,!5(,6(C!34<<,! +&!Y)?2',!.HR! +%)++25(',F! +,! ',AT(,<,6(!R,=0]eSD!

6,!*'&:2,!8&5!+4'5!12!178+4),<,6(!12!5(,6(C!

!
X-9,*%!Y`!Z!U)*)8&2*-.)&-+$!',!R%7>NISM!

M!>!S-8*+.8+(-%!5!=+*8%!)&+/-3,%!'%!=-1/.!'%!NISP!%&!R%7>NISM!I>!V%.&!'%!&*)8&-+$!',!

R%7>NISM!U>!SPI!'%!'2=+*/)&-+$!'%!Yfo!'%!'-.3,%.!a^gF!*%8+,A%*&.!'%!NISM!+,!R%7>

NISM!R>!SPI!'[,$!.&%$&!*%8+,A%*&!'%!R%7>NISM!)A)$&!%&!)(*4.!'2(1+-%/%$&!
! !



!

!-N!

=/4/4/(G<#&#("3(6"&8%(

$,!R,=0]eSD!&!,652)(,!7(7!7A&+27!-$!A-&*+!842'!7A&+2,'!+&!'7&*()46!&A,*!+,5!*,++2+,5!1,!+&!

8&'4)! &'(7'),++,C! ]42'! 26,! 8',<)@',! &88'4*B,! 1,5! +)?67,5! 46(! 7(7! 2()+)57,5C! R%26,! 8&'(!

1,5! *,++2+,5! ,614(B7+)&+,5! B2<&)6,5! 1,! A,)6,! 1,! *4'146! 4<9)+)*&+,! Vp^lK3F! p2<&6!

^<9)+)*&+! l,)6! K614(B,+)&+! 3,++W! ,(! 1%&2(',!8&'(! 1,5! *,++2+,5!<25*2+&)',5! +)55,5!1,! +&8)6!

d9/!Vl\S3F!l&5*2+&'!\<44(B!S25*+,!3,++WC!R&65!26!8',<),'!(,<85F! +,2'5!8'4+);7'&()465!

46(! 7(7! (,5(7,5! 52'! 1,5! ;)+<5! 1,! /-!<<!1,! 1)&<@(',! &;)6! 1,! *4<8&','! +,! ]eSD!,(! +,!

R,=0]eSDC!D8'@5!-! O42'5F! +,5!p^lK3!46(!&((,)6(! +&!*46;+2,6*,!52'! +,!R,=0]eSD!(&61)5!

:2%,++,5!6%46(!8&5!8'4+);7'7!52'!+,!]eSDC!D!+%)6A,'5,!+,5!l\S3!46(!8'4+);7'7!,6A)'46!-!;4)5!

8+25! 52'! +,! ]eSD! :2,! 52'! +,! R,=0]eSDC! R,! 8+25F! 1,5! (,5(5! 1,! <)?'&()46! 46(! <46('7!

:2%&8'@5! 17621&()46! &A,*! 26! *Z6,! 1,! 8)8,((,! 1,! /N!~$! 5,2+,<,6(! ".!B! 7(&),6(!

67*,55&)',5! &2=! p^lK3! 842'! T(',! E! 642A,&2! E! *46;+2,6*,! 52'! +,! R,=0]eSDC! R&65! 26!

1,2=)@<,!(,<85! +&!8'4+);7'&()46!&!7(7!7A&+27,!52'!1,5!1)5:2,5!,6!&*),'!"/#$!',*42A,'(!

1,!R,=0]eSD!42!62C!D8'@5!-!O42'5F!/J!;4)5!8+25!1%p^lK3!,(!/F#!;4)5!<4)65!1,!l\S3!546(!

1764<9'7,5! 52'! +,! R,=0]eSD! *4<8&'7! &2! <7(&+! 62! VY)?2',!"NDWC! Y)?2',!"NeF! 26!

,65,<,6*,<,6(! 1)',*(,<,6(! 52'! +,5! 5(,6(5! 82)5! 26! <&':2&?,! 12! *P(45:2,+,((,! 1,5!

*,++2+,5!E!+&!8B&++4)1)6,!Y+24']'49,!-JX!'42?,!,(!12!64P&2!&2!RD]G!9+,2!)++25(',6(!*,((,!

(,61&6*,C!

!
X-9,*%!a_!Z!OhiPU!%&!iTSU!.,*!,$%!.,*=)8%!a^gF!*%8+,A%*&%!'%!R%7>NISM!+,!$,%!

M!Q!N*+1-=2*)&-+$!.,*!1%.!'-.3,%.!I!Q!T&%$&.!)(*4.!f!d+,*.!

!
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! -/!

F"#K2)7-#%.#,23%#%-#+%=3+%6.2(%#

S&+?'7! +&! 1)A,'5)(7! 1,! 5('&(7?),5F! 1,! <&(7')&2=! 1,! 5('2*(2',F! 1,! ',AT(,<,6(! ,(! 1,!

<4+7*2+,5!&*()A,5F! +,5!5(,6(5!1)5846)9+,5!52'! +,!<&'*B7!5,<9+,6(!6,!8&5!T(',!48()<2<C!

$%4**2'',6*,!1,!+&!',5(7645,!42!+,!+&!(B'4<945,!(&'1)A,!52'!5(,6(!V$\aW!7(&6(!,6*4',!26!

542*)C!ST<,! 5)! +,5! 1,'6)@',5! ?767'&()465!1,! 5(,6(! 17+)A'&6(! +4*&+,<,6(!1,5!<4+7*2+,5!

&6()8'4+);7'&()A,5!46(!26! )<8&*(!5)?6);)*&();! 52'! +&!1)<)62()46!1,! +&! ',5(7645,F! +%26,!1,5!

8')6*)8&+,5!*4<8+)*&()465!,5(!+&!$\a!146(!+,!(&2=!1,!<4'(&+)(7!,5(!1,!-Ns!*,!:2)!,6!;&)(!26!

8'49+@<,! 1,! 5&6(7! 5)?6);)*&();! ,6! K2'48,C! D;)6! 1%&?)'! 52'! *,((,! *4<8+)*&()46! 26,!

<,)++,2',!*466&)55&6*,!1,!+&!8BP5)48&(B4+4?),!1,!+&!$\a!,5(!67*,55&)',!842'!8,'<,((',!

26!*)9+&?,!8+25!,;;)*&*,C!

3%,5(! 1&65! *,! *46(,=(,! :2%&! 7(7! <)5! ,6! 8+&*,! +,! 8'4?'&<<,! ,2'487,6! ]dK\aGuK!

V]dKA,6()46! 4;! $&(,! \(,6(! aB'4<945)5! 9P! &6! G61,'1)5*)8+)6&'P! ?+49&+! K2'48,&6! ,;;4'(W!

A)5&6(! E! &<7+)4','! +&! 8'7A,6()46! ,(! +&! 17(,*()46! 1,5! $\a! ,6! 17A,+488&6(! 1,! 642A,++,5!

5('&(7?),5! :2)! &2'&),6(! 842'! 92(! 1%7A)(,'! +&! ;4'<&()46! 1,! (B'4<925! 5&65! 842'! &2(&6(!

&2?<,6(,'! +,! ')5:2,! 1,! 5&)?6,<,6(C! ]42'! *,+&F! 8+25),2'5! +&94'&(4)',5! ,(! )6125('),+5!

,2'487,65!46(!('&A&)++7!,65,<9+,!842'!26,!&88'4*B,!<2+()1)5*)8+)6&)',F!',?'428&6(!&)65)!

1,5!587*)&+)5(,5!1&65!+,5!1);;7',6(5!14<&)6,5C!

$,5!49O,*();5!46(!7(7!1)A)575!,6!J!p+*q!()8q)9%!Vh]WC!$,!h]/!&!842'!49O,*();!1,!17;)6)'!

1,5!<7*&6)5<,5!&942()55&6(!E!+&!$\aC!$,!h].!&!842'!92(!1%2()+)5,'!+&!9)40)6?76),'),!842'!

17A,+488,'!1,!642A,++,5!&88'4*B,5!842'!'712)',!+,5!')5:2,5!1,!(B'4<945,!1,!5(,6(5C!$,!

h]"!A)5,!E!<,((',!&2!84)6(!1,!642A,++,5!(,*B6):2,5!1%)<&?,'),!842'!*)9+,'!,(!52)A',!+,!

8'4*,5525! (B'4<94():2,! &8'@5! +&! 845,! 1%26! 5(,6(C! $,! h]J! *465)5(,! ,6! 26,!

*&'&*(7')5&()46!<2+()<41&+,!1,5!8&(),6(5!&A,*!26,!$\aC!

!

X-9,*%!a^ Z!#<d%8&-=.!92$2*),7!'%!NLPTVJKP

! !



!

!-.!

]+25! 8'7*)57<,6(! +,5! 49O,*();5! 12! h].! 546(! 1,! <41);),'! 42! 1,! <,((',! &2! 84)6(! 1,!

642A,&2=! RK\! '712)5&6(! +,5! ')5:2,5! 1,! $\a! (42(! ,6! <)6)<)5&6(! +,5! 5&)?6,<,6(5C! 3,5!

5(,6(5! 14)A,6(! &<7+)4','! +&! '78&'&()46! A&5*2+&)',! ,(! +&! '7,614(B7+)&+)5&()46! &8'@5!

)<8+&6(&()46! 1%26! RK\F! &?)'! 52'! +,5! )6(,'&*()465! &A,*! +,5! 8+&:2,((,5! ,6! 2()+)5&6(! 26!

5295('&(!)1,6();)7!,(!17A,+4887!1&65!+,!h]/!,(!1,!'7?2+,'!+,5!A4),5!1,!+&!*4&?2+&()46C!

3%,5(!1&65!*,!8'4?'&<<,!,2'487,6!,(! +,!h].!:2,!5%)65*')(! +,!('&A&)+!8'75,6(7!*)0&8'@5C!

$,5!49O,*();5!1,!*,((,!(B@5,!46(!7(7!1,!842'52)A',!+,5!('&A&2=!52'!+,5!1,=('&6,0]eSD!&;)6!

1,!A&+)1,'!+,2'5!2()+)5&()465!*4<<,!',AT(,<,6(!1,!5(,6(C!

!



!

!

Chapitre 

2 
XN7+2.=%#@ B7=.2%#%T+'=2,%-.7)%#

!
! !

Partie Expérimentale 



!

!

! !
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! --!

?"#X7&=%#%.#*9\%6.243#

3,! ('&A&)+! ;&)(! 146*! 52)(,! E! +&! <)5,! &2! 84)6(! 12! *484+P<@',! 1,! 1,=('&6,0]eSD! 8&'!

S4B&<<,1! R,'j&42)C! ]+25! :2%26,! 5)<8+,! &6&+P5,! 42! 8',2A,! 1,! *46*,8(F! 6425! &A465!

*B4)5)!1,!6425!8+&*,'!1&65!26,!17<&'*B,!1,!17A,+488,<,6(!1,!8'412)(C!ST<,!5%)+!5%&?)(!

1,!8'412)(5!,=87')<,6(&2=F!+%26!1,5!49O,*();5!54250O&*,6(5!7(&)(!1%48()<)5,'!+,!*B4)=!1,5!

(,5(5! &;)6! 1,! ',<8+)'! +,5! *461)()465! '7?+,<,6(&)',5! 842'! ;&*)+)(,'! +&! A&+)1&()46! 1,!

*,'(&)6,5!7(&8,5!8,'<,((&6(!1%&'')A,'!E!26!7A,6(2,+!5(&1,!*+)6):2,C!

R&65! 26! 8',<),'! (,<85F! +&! 5P6(B@5,! &! 12! T(',! 48()<)57,! &;)6! 1%49(,6)'! 1,5! :2&6()(75!

*4<8&()9+,5!&A,*!+%7A&+2&()46!,(!+,!*484+P<@',!&!1`!T(',!<)5!,6!;4'<,!&;)6!1,!8'4*71,'!

&2=! 1);;7',6(,5! ,=87'),6*,5C! K6! ,;;,(F! +&! 12'7,! ,(! +,5! ',61,<,6(5! 49(,625! &A,*! +&!

5P6(B@5,!17*')(,!1&65!+&!+)((7'&(2',!6%7(&),6(!8&5!*4<8&()9+,5!&A,*!1,!+&'?,5!7(21,5C!R,5!

*&'&*(7')5&()465!8BP5)*40*B)<):2,!46(!7(7!'7&+)57,5!>!A7');)*&()46!12!?',;;&?,!8&'!&6&+P5,!

)6;'&0'42?,! E! ('&65;4'<7,! 1,! Y42'),'F! :2&6();)*&()46! 1,! +%BP1'48B49)*)(7! 8&'! <,52',!

1%&6?+,!1,!*46(&*(!,(!'75)5(&6*,!5425!;+2=C!]2)5F!+,5!*484+P<@',5!49(,625!46(!7(7!7A&+275!

-$! A-&*+!>! /I!:2&6();)*&()46! 1,! +%&1B75)46! 9&*(7'),66,F! .I!7A&+2&()46! 1,!

+%B7<4*4<8&()9)+)(7! 8&'!<,52',! 1,! +%&1B75)46! 8+&:2,((&)',! ,(F! 1%26! 84)6(! 1,! A2,! 8+25!

+&'?,! 52'! +&! *4&?2+&()46F! 8&'! (,5(! 1,! ?767'&()46! 1,! (B'4<9)6,F! "I!8'4+);7'&()46! ,(!

&1B75)46!1,!*,++2+,!*)'*2+&6(,5B!^6!<41@+,!1,!17+)A'&6*,!1,!8')6*)8,!&*();!%7!A-A+!8&'!+,!

*484+P<@',! &! 7?&+,<,6(! 7(7! <)5! &2! 84)6(C! K6;)6! +,! <&(7')&2! &! 7(7! 7A&+27! -$! A-A+! ,6!

)<8+&6(&()46! )6('&<25*2+&)',! ,(! -$! .-&,! *B,U! +,! '&(! 82)5! 1&65! 26!<41@+,! 8&(B4+4?):2,!

*B,U!+,!+&8)6!VY)?2',!".WC!

!
X-9,*%!aY!Z!T8:2/)!'%!1)!.&*)&29-%!'%!1[2&,'%!



!

!-#!

@"#57.'=2%)3#%.#5'.N*&%3#

@"?"#]P-.NQ3%3#%.#,23%#%-#4*=,%#&%3#+*)P,Q=%3#

4/1/1/(A,&*8"<-(

.C/C/C/C!$,5!&<4'*,2'5!

$# ^!<^!U7_*92323*90.P=*-2.=2)%! VDGe[W!VD*'45W!VS!|!/J#C./!?I<4+WF!82'!E!HHsF!,5(!82');)7!

8&'! 54+29)+)5&()46! ,(! ',*')5(&++)5&()46C! ]42'! *,+&F! +LDGe[! ,5(! 1&65! 26! 8',<),'! (,<85!

54+29)+)57! 1&65! 26! <7+&6?,! ,&2! 1)5()++7,I7(B&64+! V/NIHNF! AIAW! E! "Nk3F! +&! 54+2()46! ,5(!

,652)(,!;)+('7,!,(!8+&*7,!E!Jk3!8,61&6(!.J!B,2',5C!$,5!*')5(&2=!;4'<75!546(!'7*287'75!8&'!

;)+('&()46F!57*B75!5425!A)1,!E!"Nk3!,(!*465,'A75!E!Jk3C!

$,!6'=20,# 8R! ,5(!2()+)57! 5425! ;4'<,!1L&<<46)2<!*7')2<!6)('&(,! VB,=&6)('&(4*7'&(,VGlW!

1%&<<46)2<F! V[pJW.n3,V[_"W#o! V-JbC..! ?I<4+W! VD*'45WF! )+! ,5(! 2()+)57! 5&65! 82');)*&()46!

5288+7<,6(&)',C!

.C/C/C.C!$,5!84+P<@',5!

$,!90.P)%#,'.N76=P)7.%!VeSDW!VD*'45F!Y'&6*,W!V1!|!NCbH#!�!S!|!/J.C.?I<4+W!,5(!82'!HHsC!

DA&6(!+%,<8+4)F!+,5!)6B)9)(,2'5!1,!84+P<7')5&()46!14)A,6(!T(',!,6+,A75C!]42'!*,+&F!/NN<$!

1,!eSD!546(!<7+&6?75!E!/N!<$!1L26,!54+2()46!&:2,25,!&+*&+)6,! V[&_p!-sF![&3+!.NsW!

1&65!26,!&<842+,!E!17*&6(,'C!D8'@5!&A4)'!<7+&6?7!76,'?):2,<,6(!,(! +&)557!17*&6(,'F!

46!49(),6(!.!8B&5,5F!26,!8B&5,!4'?&6):2,!*46(,6&6(! +,5!<464<@',5!<7(B&*'P+&(,5!,(!

26,!8B&5,!&:2,25,F!*46(,6&6(!+,5!)6B)9)(,2'5F!:2)!,5(!7+)<)67,C!a'4)5!+&A&?,5!1,!+&!8B&5,!

4'?&6):2,!&A,*!/N!<$!1%,&2!546(!,652)(,!'7&+)575!,6!52)A&6(!+,!<T<,!8'4(4*4+,C!K6;)6!+&!

8B&5,!4'?&6):2,!,5(!57*B7,!8&'!&O42(!1,!.!?!S?\_J!5425!&?)(&()46!8,61&6(!/-!<)6C!$,5!

<464<@',5!1,!eSD!'7*287'75!8&'!;)+('&()46!546(!*465,'A75!5425!&U4(,5F!E!Jk3!,(!E!+%&9')!

1,!+&!+2<)@',!&;)6!1%7A)(,'!(42(,!84+P<7')5&()46C!

$,!&%T.=7-%#XNjR&!V\)?<&F!Y'&6*,W!,5(!2()+)57!5&65!82');)*&()46!5288+7<,6(&)',C!

4/1/4/(9,(#C3&;H#<(!<#($%-C)H8<#(

.C/C.C/C!]4+P<7')5&()46!,6!<&55,!12!]eSD!

R&65!26!9&++46!9)0*4+5!1,!.-!<$F!NFb.!?!1%DGe[!,(!b!<$!1,!eSD!546(!&?)(75!5425!&U4(,!

8,61&6(!/B!E!XNk3C!$%&<&5!A)5:2,2=!49(,62!,5(!,652)(,!54+29)+)57!1&65!/N!<$!1%&*7(46,C!

3,((,! 54+2()46! ,5(! 8'7*)8)(7,! 1&65! "NN!<$! 1,!<7(B&64+! &;)6! 1,! ',()','! +%DGe[! 54+29+,C!

]2)5F! +,! 8'7*)8)(7! 49(,62! ,5(! 54+29)+)57! 1&65! bNN!<$! 1%,&2! 5425! ;4'(,! &?)(&()46C! 3,!

8'7*)8)(7!,5(!,652)(,!+P48B)+)57!82)5!9'4P7!842'!49(,6)'!26,!8421',!*465,'A7,!E!.Nk3C!

.C/C.C.C!3484+P<7')5&()46!12!R,=0]eSD!

$%49(,6()46!1,!+&!8421',!1,!R,=0]eSD!67*,55)(,!#!7(&8,5!>!+,!?',;;&?,F!+&!8'7*)8)(&()46F!

+,! +&A&?,F! 26,! 8',<)@',! +P48B)+)5&()46F! +%,=('&*()46! 54=B+,(! 82)5! 26,! 1,'6)@',!

+P48B)+)5&()46!VY)?2',!"JWC!
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! -X!

!

X-9,*%!aa!Z!L2)8&-+$!'%!9*%==)9%!\R[)(*4.!R%*q)+,-!%&!)1B]^aa!

R&65! 26! '7&*(,2'! 1,! .!$F! +,! 1,=('&6,! Va&9+,&2!/.W! ,5(! 1)5542(! 1&65! H-b!<$! 1%&*)1,!

6)('):2,! NF.!SC! $,! '7&*(,2'! ,5(! ,652)(,! ;,'<7! 8&'! 26! *42A,'*+,! E! -!*4+5F! 26! 842'!

+%&?)(&()46!<7*&6):2,!8&'!8&+,!,6!(7;+46F!26!842'!+&!*4+466,!1,!',;'4)1)55,<,6(F!26!842'!

+%&'')A7,!1%&U4(,!,(!+,5!1,2=!&2(',5!;,'<75!8&'!1,5!5,8(2<5!VY)?2',!"JWC!D8'@5!"!*P*+,5!1,!

A)1,!82)5! ',<8+)55&?,!E! +%&U4(,!12! '7&*(,2'!,(!/N!<)6!1%&?)(&()46! 5425!&U4(,!E!-Nk3F! +,!

*7')2<!Va&9+,&2!/.W!82)5!+,!eSD!Va&9+,&2!/.W!546(!)657'75!1&65!+,!'7&*(,2'C!$&!'7&*()46!

1,!?',;;&?,!VY)?2',!""W!,5(!&''T(7,!&8'@5!/!B!,(!+,!8p!,5(!&O25(7!E!b!8&'!&O42(!1%BP1'4=P1,!

1,!541)2<!/N!SC!

V)<1%),!^Y!Z!s,)$&-&2!'%!*2)8&-=.!')$.!1)!*2)8&-+$!'%!9*%==)9%!',!R%7>NISM!

A'76.24# 1%TUBK5Z# 1%TUBK5Z/#

1%T.=7-%# NF.-N!?! NFX!?!

K5Z# .!<$! .!<$!

X'=20,# NFN#!?! NFNb-!?!

$&!5258,65)46!,5(!,652)(,!*46*,6('7,!E!+%&)1,!1%26!7A&84'&(,2'!'4(&();!Vp,)148B!HJ.NNW!

E! -Nk3! O25:2%E! 26! A4+2<,! 1%,6A)'46! -N!<$! VY)?2',!"JWC! $&! 5258,65)46! 49(,62,! ,5(!

,652)(,! A,'57,! ?42((,! E! ?42((,! 1&65! "NN!<$! 1,! <7(B&64+! E! Jk3! &;)6! 1%49(,6)'! 26!

8'7*)8)(7!:2)!,5(!'7*287'7!&8'@5!17*&6(&()46C!$,!8'412)(!,5(!,652)(,!*,6(');2?7F!82)5!+&A7!

"!;4)5! E! +%KRaD! /N0.!S! 8p!JFb! ,(! ')6*7! X!;4)5! E! +%,&2C! $,! *7')2<! ,5(! &)65)! 7+)<)67! ,(! +,!

*484+P<@',!82');)7!,5(!,652)(,!8+&*7!/!B!E!0bNk3!82)5!8+&*7!1&65!+,!+P48B)+)5&(,2'!Va,+5(&'!

3'P4145W!E!0-Nk3!,(!/!<e&'!&;)6!1,!8,'<,((',!+&!529+)<&()46!1,5!<4+7*2+,5!1%,&2C!

$,5! B4<484+P<@',5! 1,! ]eSD! 546(! ,652)(,! ',()'75! 8&'! ,=('&*()46! 54=B+,(! E! +%&*7(46,!

8,61&6(! /.!BC! ]42'! *,+&F! +,! +P48B)+)5&(! ,5(! 8+&*7! 1&65! 26,! *&'(42*B,! ,6! *,++2+45,F!

+%&*7(46,! <46(,! 5425! ;4'<,! 1,! A&8,2'! 82)5! ,5(! ',;'4)1)! 1&65! +&! *4+466,! 1,!

',;'4)1)55,<,6(! VY)?2',!"JWC! G+! ',(4<9,! &+4'5! 5425! ;4'<,! +):2)1,! 1&65! +&! *&'(42*B,! ,(!

54+29)+)5,! +,! ]eSD! 646! ?',;;7! 52'! +,! 1,=('&6,C! D! )6(,'A&++,! '7?2+),'F! +&! *&'(42*B,! ,5(!

5)8B4667,!,(!+,!*P*+,!',*4<<,6*,C!$,!*484+P<@',!82');)7!,5(!,652)(,!')6*7!E!+%,&2!82)5!

*46?,+7!E!0bNk3!8,61&6(!"N!<)6!,(!+P48B)+)57C!



!

!-b!

!

X-9,*%!ac!Z!P&)(%.!'%!1)!.;$&:4.%!'%.!R%7>NISM!

4/1/0/(A"#<(<3('%8)<(!<#(),&*8",7>(

D;)6!1,!842A4)'!+,5!7A&+2,'!+,5!*484+P<@',5!1,!R,=('&6,0]eSD!546(!<)5!5425!;4'<,!1,!

',AT(,<,6(5!42!1,!;)+<5C!

V)<1%),!^a!Z!L28)(-&,1)&-=!.,((+*&.!%&!%7(2*-%$8%.!
$7,%))%#&%#(%==%# 123O0%#&%#X*X=# ].%-.#X*X=# `2),#

D1B75)46! D6?+,!1,!*46(&*(! d75)5(&6*,!5425!;+2=! D1B75)46!9&*(7'),66,!

8+&:2,((&)',!,6!! D1B75)46!8+&:2,((&)',!,6!5(&():2,! $)97'&()46!1,!8')6*)8,!&*();! G<8+&6(&()46!)6('&<25*2+&)',!

1P6&<):2,5! u767'&()46!1,!(B'4<9)6,! G<8+&6(&()46!DD!'&(! !

! D1B75)46!,(!8'4+);7'&()46!*,++2+&)',! G<8+&6(&()46!)+)&:2,!+&8)6! !

ZZ!>!D4'(,!&914<)6&+,!

34<<,!+,!<46(',! +,!a&9+,&2!/"!1);;7',6(,5!52';&*,5!546(!',*42A,'(,5!&;)6!1,!<,6,'!E!

9),6! +,5! ,=87'),6*,5C! D)65)! 1,5! +&<,++,5! 1,! A,'',! 546(! ',*42A,'(,5! 842'! +&!<,52',! 1,!

+%&1B75)46!8+&:2,((&)',!,6!*461)()465!1P6&<):2,5F!1,5!1)5:2,5!1,!343'!V$#/-F!-!<<!1,!

1)&<@(',! ,(! NF-!<<! 1%78&)55,2'W! 842'! +&!<,52',! 1,! +%&6?+,! 1,! *46(&*(F! 1,! +%&1B75)46!

8+&:2,((&)',! ,6! *461)()46! 5(&():2,! ,(! +&! ?767'&()46! 1,! (B'4<9)6,! ,(! 1,5! 5(,6(5! 343'!

V1);;7',6(5! 1)&<@(',5! ,(! +46?2,2'5F! S)*'4A)5)46F! D994((F! ^\DW! 842'! +,5! <,52',5! 1,!

'75)5(&6*,!5425!;+2=F!+)97'&()46!1,!8')6*)8,!&*();F!)<8+&6(&()46!,6!&4'(,!&914<)6&+,!1,!'&(!

,(!&'(@',!)+)&:2,!1,!+&8)6C!

$,5! 8421',5! 1,! R,=0]eSD! 42! R,=0]eSD%! 546(! 54+29)+)57,5! 1&65! 26! <7+&6?,! 1,!

(7('&BP1'4;2'&6,! VapYW! ,(! ,&2! 1&65! 26! '&()4! 1,! H.Ib! VAIAWC! d,58,*()A,<,6(! -N!~$! ,(!

/NNN!~$!1,!54+2()46!1,!*484+P<@',!E!"N!s!V<IAW!546(!1)5(')9275!52'!+,5!1)5:2,5!,6!343'!

,(! +,5! +&<,++,5! 1,! A,'',! 82)5! 7A&84'75! .J!B! E! (,<87'&(2',! &<9)&6(,! VdaF! '44<!

(,<87'&(2',W!1&65!26,!&(<458B@',!5&(2'7,!,6!apY!842'!'&+,6()'!+%7A&84'&()46!12!apY!,(!

,6! 8'75,6*,! 1,! 3&3+.! 842'! &**7+7','! +%7A&84'&()46! 1,! +%,&2! VY)?2',!"-WC! D8'@5! .J!B! 1,!

57*B&?,!E!"Xk3!&;)6!1%7+)<)6,'!+,!apY!'75)12,+F!+,5!1)5:2,5!',*42A,'(5!VR,=0]eSD!,(!R,=0

]eSD%!1)5:2,W!42!+,5!+&<,++,5!1,!A,'',!546(!5(7')+)575!8&'!^l!,(!')6*7!&2!]e\!&A&6(!1%T(',!

2()+)575C!
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! -H!

]42'! +&!<,52',!1,! +)97'&()46!1,!8')6*)8,! &*();! 42! +%)<8+&6(&()46!1,! 5(,6(! 1&65! +%&'(@',!

)+)&:2,!1,! +&8)6F! +%)6*4'84'&()46!1,!a&*'4+)<25! VaD3W!1&65! +,! ',AT(,<,6(!1,!R,=0]eSD!

5%,5(! ;&)(,!1,! +&!<&6)@',! 52)A&6(,!>! +,!a&*'4+)<25!,5(!1&65!26!8',<),'! (,<85! 54+29)+)57!

1&65! +,!<7+&6?,! 1,! 54+A&6(5! apYI,&2! E! /!<?I<$! 82)5! +,! R,=0]eSD! ,5(! 54+29)+)57! &;)6!

1%49(,6)'!26,!54+2()46!1,!R,=0]eSDaD3C! $,5!5(,6(5!,(! +,5!1)5:2,5! VR,=0]eSDaD3!1)5:2,!

42!5(,6(W!546(!,652)(,!',*42A,'(5!1&65!+,5!*461)()465!17*')(,5!*)01,5525C!

R,5! ;)+<5! 546(! 7?&+,<,6(! 8'78&'75! 842'! +%)<8+&6(&()46! -$! A-A+! ,6! )6('&<25*2+&)',! ,(!

+%&1B75)46! 9&*(7'),66,C! ]42'! *,+&F! /F-!<$! 1,! 54+2()46! 1,! *484+P<@',! E! "Ns! 8&'! V8IAW!

546(!1)58,6575!1&65!1,5!<)6)0*')5(&++)54)'5!,6!A,'',!1,!/-!<<!1,!1)&<@(',!V;&)(!E!;&v46!

8&'!+,5!&(,+),'5!3$_^]WC!D8'@5!+,5!7(&8,5!1%7A&84'&()46!,(!1,!57*B&?,!17*')(,5!*)01,5525F!

+,5!;)+<5!546(!17<42+75F!17*42875!&A,*!26!,<84'(,08)@*,!1,!b!<<!1,!1)&<@(',!Vp&'')5F!

^6)034',WF!5(7')+)575!&2=!^l!82)5!+&A75!&A,*!12![&3+!NFHsC!

!

X-9,*%!af!Z!P$8%-$&%!'%!*%A?&%/%$&!'[,$!/-$->8*-.&)11-.&).+-*!

@"@"#X7=76.'=237.2*-#+NP326*U6N2,2O0%#

4/4/1/(I3'8,8%7J<(K(&8,3#'%8)*<(!<(L%78"<8(

D;)6!1,!A7');),'!+,!?',;;&?,!12!]eSD!52'!+,!1,=('&6,!,(!1%,5()<,'!+,5!8'484'()465!1,!+%26!

,(! +%&2(',! 1,5! 58,*(',5! 8&'! 58,*('45*48),! )6;'&'42?,! 46(! 7(7! '7&+)575C! R,5! 8&5()++,5! 1,!

/-N!<?! 1,! 9'4<2',! 1,! 84(&55)2<! V�e'F! :2&+)(7! )6;'&'42?,F! Y+2j&W! *4<8',6&6(! /!s! ,6!

<&55,! 1,! +%7*B&6()++46! E! (,5(,'! 546(! '7&+)57,5C! $,5! 8421',5! 546(! (42(! 1%&94'1! 57*B7,5!

5425! A)1,! E! J-k3! 8,61&6(! #!B! 82)5! <7+&6?7,5! ,(! 8',557,5! 5425! /-!(466,5! J!<)6! ,(!

&6&+P57,5! 1&65! +&! ;42+7,C! $%&6&+P5,! ,5(! ,;;,*(27,! E! +%&)1,! 1%26! 58,*('48B4(4<@(',!

)6;'&'42?,!E!('&65;4'<7,!1,!Y42'),'!V],'j)6!K+<,'!/#NNW!,(!12! +4?)*),+!aB,'<4![)*4+,(C!

3B&:2,! 58,*(',! ,5(! +,! '752+(&(! 12! *2<2+! 1,! ".! )6*'7<,6(&()465! &;)6! 1,! 1)<)62,'! +,5!

9'2)(5! 1,! ;461C! $,5! 58,*(',5! 12! 842'*,6(&?,! 1,! ('&65<)55)46! ,6! ;46*()46! 12! 64<9',!

1%461,! 12! '&P466,<,6(! )6*)1,6(! 46(! 7(7! ,6',?)5('75! 842'! 1,5! A&+,2'5! 1,! 64<9',!

1%461,5!*4<8')5,5!,6(',!-NN!*<0/!,(!JNNN!*<0/C!

! !



!

!#N!

4/4/4/(A<#78<(!:,3J-<(!<(+%3&,+&(

R,5!<,52',5!1%&6?+,5!1,!*46(&*(!46(!7(7! '7&+)57,5!8&'! +&!<7(B41,!1,! +&!?42((,!5,55)+,!

VR\D!/N!�'255!G65('2<,6(W!52'!1,5!343'!1)5:2,5F!R,=0]eSD!1)5:2,5F!R,=0]eSD%!1)5:2,5!

,(!R,=0]eSDaD3!1)5:2,5C!^6,!?42((,!1%,&2!1,!/!~$!,5(!178457,!52'!+&!52';&*,!,(!+%&6?+,!

1,! *46(&*(! �! ;4'<7! 8&'! +,! *484+P<@',! 8+&6! ,(! +&! (&6?,6(,! E! +&! ?42((,! 1%,&2! 8+25! 42!

<4)65! 7(&+7,! ,5(! 17(,'<)67C! \2'! *B&:2,! 7*B&6()++46F! +,! '752+(&(! ,5(! +&! <4P,66,! 1,!

/N!<,52',5!'7&+)57,5!52'!1);;7',6(,5!8&'(),5!12!1)5:2,C!

!
X-9,*%!ag!Z!S%.,*%!'[)$91%!'%!8+$&)8&!

4/4/0/(M*#"#&,3+<(!7(8<6N&<)<3&(#%7#('-7>(

$&! '75)5(&6*,! 12! ',AT(,<,6(! R,=0]eSD! &! 7(7! 78'42A7,! -$! A-&*+! ,6! *461)()465!

1P6&<):2,5C!]42'!*,+&!26!R,=0]eSD!5(,6(!1,!J!<<!1,!1)&<@(',!,(!b!<<!1,! +46?!,5(!

178+4P7!1&65!26!(29,!,6!5)+)*46,!1,!1)&<@(',!)6(7'),2'!J!<<!Vl,'5)+)*�W!,(!542<)5!E!26!

;+2=! 1%,&2! 5)<)+&)',! &2! ;+2=! *4'46&'),6! V�|/NNN!50/W! E! "Xk3! VY)?2',!"XWC! K6! 8&'&++@+,! 26!

R,=0]eSD! 5(,6(! ,5(! 8+&*7! 1&65! +%,&2! E! "Xk3! ,6! *461)()46! 5(&():2,C! D8'@5! X!O42'5F! +,5!

7*B&6()++465!546(!<7(&++)575!&A,*!-!6<!1%4'!,(!495,'A75!&2!SKe!VK\KSF!m$"N!K\KS0YKu!

]B)+)85W!E!.N!jl!,(!5425!p)A&*C!

!

X-9,*%!ae!Z!T;.&4/%!'[2A)1,)&-+$!'%!*2.-.&)$8%!.+,.!=1,7!

! !
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! #/!

@"D"#a(7)07.2*-#"3(6"&8%#

4/0/1/(B!;*#"%3(O,+&*8"<33<(

3,((,! 8&'(),! &! 7(7! '7&+)57,! ,6! *4++&94'&()46! &A,*! u'&*),+&!]&A460RO&A)1! ,(!

3B&B'&U,1!_2+1!DB<,1! 12! 178&'(,<,6(! pP?)@6,! ,(! \7*2')(7! 1,! +%G^a! \&)6(! R,6)5F!

^6)A,'5)(7!]&')5!/"F!\4'9466,!]&')5!3)(7F!]&')5C!

$,!8'4(4*4+,!1%&1B75)46!1,!T&)(:;1+8+88,.!),*%,.! 3G]-"/"#! V]&5(,2'! G65()(2(,W! 52'! +,5!

;)+<5!1,!R,=0]eSDF! +,5!1)5:2,5!1,!343'!42! +,!*4++&?@6,F!*46('Z+,!845)();F!&!7(7!&1&8(7!

1%D6&?645(42!%&!)1B/"J!a42(!1%&94'1F!+,5!7*B&6()++465!546(!8&55)A75!8&'!12!\lY!Vu)9*4W!/!B!

E!"Xk3C!D8'@5!+&A&?,!&A,*!12!]e\F!/!<$!1,!5258,65)46!1,!TB!),*%,.!E!+&!*46*,6('&()46!1,!

/Nb!26)(75! ;4'<&6(! 1,5! *4+46),5I<$! ,5(! 178457! 52'! *B&:2,! 7*B&6()++46C! D8'@5! /!B!

1%)6*29&()46!E!"Xk3F!+,5!7*B&6()++465!546(!+&A75!"!;4)5!&A,*!12!]e\!,(!)6*2975!&A,*!-NN!~$!

1,! ('P85)6,C! $,5! 9&*(7'),5! 17*4++7,5! 546(! ,652)(,! 78&612,5! 52'! 26,! ?7+45,! 1%&?&'! ,(!

*2+()A7,5!26,!62)(C!$,!O42'!52)A&6(F!+,5!*4+46),5!52'!+&!?7+45,!546(!:2&6();)7,5C!

4/0/4/(P*)%+%)$,&"O"-"&*(

a42(,5! +,5! ,=87'),6*,5! 46(! 7(7! '7&+)57,5! E! 8&'()'! 1,! 5&6?! 87')8B7'):2,! ;'&)*B,<,6(!

8'7+,A7!8'4A,6&6(!1,!1466,2'5!5&)65!;42'6)!8&'!+,5!K(&9+)55,<,6(!Y'&6v&)5!12!\&6?!VKY\W!

&A,*!+%&?'7<,6(!842'!+%G[\KdS!^//Jb!V6k/.IKY\INXHWC!

.C"C.C/C!D1B75)46!1,5!8+&:2,((,5!,6!*461)()46!5(&():2,!

$&A&?,!1,5!8+&:2,((,5!>!$,!5&6?!(4(&+!,5(!*4++,*(7!1&65!1,5!(29,5!E!A)1,!1,!8'7+@A,<,6(!

1,! 5&6?! Vl&*2(&)6,'�!5P5(,<F!e,*j(46!R)*j)6546W! *46(,6&6(!12! (')541)2<!*)('&(,!&*)10

*)(')*01,=('45,!VD3R0DWC!$,5!(29,5!546(!,652)(,!*,6(');2?75!E!.NN!?!8,61&6(!/-!<)6!E!da!

,(!+&!8B&5,!5287'),2',F!+,!8+&5<&!')*B,!,6!8+&:2,((,!V]d]WF!,5(!'7*287'7C!]2)5!1,!+%D3R0D!

V/I/NF! AIAWF! 1,! +%&8P'&5,! V.I/NNNF! AIAW! ,(! 1,! +&! 8'45(&?+&61)6,! K/! V]uK/W! V/I/NNNF! AIAW!

546(!&O42(75!&2!]d]!,(!+&!5258,65)46!,5(!E!642A,&2!*,6(');2?7,!E!/.NN!?!8,61&6(!/.!<)6!

E!daC!$,!52'6&?,&6(!,5(!O,(7!,(!+,!*2+4(!*46(,6&6(!+,5!8+&:2,((,5!,5(!+&A7!1,2=!;4)5!&A,*!+,!

(&<846!1,!+&A&?,!Va&9+,&2!/JW!82)5!5258,612!E!642A,&2!1&65!12!(&<846!1,!'7&*()46!(,+!

:2,!+&!*46*,6('&()46!54)(!1,!.=/Nb!8+&:2,((,5I<$C!$,5!8+&:2,((,5!546(! )6*297,5!/N!<)6!

1&65!+,!(&<846!1,!'7&*()46!E!da!&A&6(!2()+)5&()46C!

V)<1%),!^c!Z!U+/(+.-&-+$!'%.!&)/(+$.!'[)':2.-+$!'%.!(1)3,%&&%.!%$!.&)&-3,%!
# C7,+*-#&%#)7(7>%# C7,+*-#&%#='76.2*-#

+M# #F-! XF"!

Z62&%#62.=2O0%# "F#!<S! 0!

b)06*3%# NF-!<S! NF--!<S!

cX)# NF-!<S! NF/!<S!

5>X)@# NF/!<S! NF.!<S!

d7X)# /NF"!<S! /"FX!<S!

X7X)@# .!<S! 0!

K]Z# "F-!<?I<$! "!<?I<$!

Z+P=73%# .!~$I<$! 0!

Bba?# NF/!<S! 0!

MaBa]# 0! NF-!<S!

d7M@Be!# 0! "N!~S!

d7MXeD# 0! NF/.!<S!



!

!#.!

D1B75)46! 1,5! 8+&:2,((,5! 52'! +,5! 7*B&6()++465!>! $,5!R,=0]eSD!1)5:2,5! 42!343'! 1)5:2,5!

546(!8+&*75!,6!(')8+)*&(&!1&65!26,!8+&:2,!H#!82)(5C!]42'!+,5!*46('Z+,5!845)();5!,(!67?&();5F!

"!82)(5! 546(! ',*42A,'(5! 1,! *4++&?@6,! G! ,(! "!&2(',5! 1,! e\DC! ]42'! *,+&F! /NN!~$! 1%26,!

5258,65)46!1,!*4++&?@6,!G!E!/N!<?I<$!546(!1)58,6575!1&65!*B&:2,!82)(5!,(!)6*2975!/.!B!

E!Jk3!42!/-N!~$!1,!e\D!/s!V<IAW!,6!]e\!546(!1)58,6575!1&65!*B&:2,!82)(5!,(!)6*2975!.!B!

E!daC!

/NN!~$!1,!5258,65)46!1,!8+&:2,((,5!+&A7,5!546(!,652)(,!1784575!52'!*B&:2,!7*B&6()++46!

42!52'!+,!*46('Z+,F!)6*2975!/!B!E!da!5425!&?)(&()46!4'9)(&+,!,(!+&A75!.!;4)5!&A,*!/-N!~$!1,!

(&<846! 1,! '7&*()46C! ]2)5! /NN!~$! 1,! 54+2()46! 1,! +P5,! V*)('&(,! 1,! 541)2<! NF/!SF!

][]!/F"!<?I<$F!(')(46!m0/NN!.N!~$I<$W!546(!1)58,6575!,(! )6*2975!E! +%&9')!1,! +&! +2<)@',!

/B"N!E!"Xk3C! $&! '7&*()46!,5(! &''T(7,!&A,*!.-!~$!1,![&_p!/!SF!82)5! /NN!~$!1,! *B&:2,!

82)(5! 546(! ('&65;7'75! 1&65! 26,! &2(',! 8+&:2,! ,(! +25! E! JN-!6<! VY+245(&'! 48()<&F! eSu!

$&9(,*BWC!

D;)6!1%495,'A,'!+&!<4'8B4+4?),!1,5!8+&:2,((,5F!1,5!R,=0]eSD!,(!343'!1)5:2,5!546(!;)=75!

1&65! 26,! 54+2()46! 1,! ?+2(&'&+1,BP1,! E! .F-s! 8,61&6(! /!BF! 175BP1'&(75! 1&65! +%7(B&64+F!

<7(&++)575!,(!495,'A75!&2!SKe!VK\KSF!m$"N!K\KS0YKu!]B)+)85WC!

.C"C.C.C!D1B75)46!1,5!8+&:2,((,5!,6!*461)()46!1P6&<):2,!

]42'!7A&+2,'!+%&1B75)46!1,5!8+&:2,((,5!,6!1P6&<):2,F!1,5!*B&<9',5!1,!;+2=!146(!+,!;461!

,5(! 26,! +&<,++,! 1,! A,'',! ',*42A,'(,! 1,!R,=0]eSD!42! 12! (7<4)6! 845)();F! +,! *4++&?@6,F!

546(!2()+)57,5C!3,5!*B&<9',5!546(!1&65!26!8',<),'!(,<85!')6*7,!&A,*!26!(&<846!1,!;+2=!

V[&3+! /F"#!S!�! �3+! .#Fb!<S!�! S?3+.! .N!<S!�! pK]K\! NF/!SWC! $,! 5&6?! (4(&+! ,5(! *4++,*(7!

1&65! 1,5! (29,5! E! A)1,! 1,! 8'7+@A,<,6(! 1,! 5&6?! ]]D3�! V3&+9)4*B,<WF! +,5! 8',<),'5!

<)++)+)(',5!8'7+,A75!546(!,=*+25!&;)6!1%7A)(,'!+%&*()A&()46!8+&:2,((&)',!12,!E!+&!8):2',C!$,5!

8+&:2,((,5! 546(!<&':27,5! &A,*! /N!~S!1,!1)4*0#! VG6(,'*B)<�W! 82)5! +,! 5&6?! ,5(! 8,';257!

1&65!+,5!*B&<9',5!1,!;+2=!8,61&6(!.!<)6!5425!26,!;4'*,!1,!*)5&)++,<,6(!�|/-NN!50/!E!daC!

$,5! 8+&:2,((,5! 546(! 495,'A7,5! 8&'! <)*'45*48,! E! *46('&5(,! 1,! 8B&5,! 12'&6(! (42(,! +&!

8,';25)46! 82)5! +&! A)174! ,5(! &6&+P57,! ,=(,<84'&67<,6(C! $&! :2&6();)*&()46! 1,! +&!

;+24',5*,6*,!&2!*42'5!12!(,<85!,5(!<,52'7,!A)&!+,!+4?)*),+!)<&?,�!,6!2()+)5&6(!+%)<&?,!E!

(|N!*4<<,!'7;7',6*,!12!U7'4C!

.C"C.C"C!a,5(!1,!?767'&()46!1,!(B'4<9)6,!

]'78&'&()46! 1,5! 8+&5<&5!>! $,! 5&6?! (4(&+! ,5(! *4++,*(7! 1&65! 1,5! (29,5! E! A)1,! 1,!

8'7+@A,<,6(!1,!5&6?!V5)+)*46)U,1!l&*2(&)6,'�!(29,5F!e,*(46!R)*j)6546F!S,P(46F!Y'&6*,W!

*46(,6&6(!12!*)('&(,!&8'@5!26!8',<),'!(29,!1,!82'?,C!$,5!(29,5!546(!,652)(,!*,6(');2?75!

E!.NN!?!8,61&6(!/-!<)6!E!da!,(! +&!8B&5,!5287'),2',F! +,!]d]F!,5(! '7*287'7,C!D8'@5!26,!

642A,++,! *,6(');2?&()46! 12! 5&6?! ',5(&6(! E! .NNN!?! 8,61&6(! /-!<)6! E! daF! +&! 8B&5,!

5287'),2',F! +,! 8+&5<&! 8&2A',! ,6! 8+&:2,((,! V]]]WF! ,5(! '7*287'7,C! $&! *46*,6('&()46! ,6!

8+&:2,((,! 12! ]d]! ,5(! &O25(7,! E! /F-=/Nb!8+&:2,((,5I<$! 8&'! 1)+2()46! &A,*! +,! ]]]!

&2(4+4?2,C!

! !
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! #"!

KA&+2&()46! 1,! +&! ?767'&()46! 1,! (B'4<9)6,!>! $&! ?767'&()46! 1,! (B'4<9)6,! 52'! +,5!

R,=0]eSD! 42! 343'! 1)5:2,5! 1784575! 1&65! 26,! 8+&:2,! H#!82)(5! ,6! )<<2+46!.B9!

VaB,'<45*),6();)*�WF! 26! <&(7')&2! ,6('&i6&6(! 26,! ;&)9+,! ?767'&()46! 1,! (B'4<9)6,! ,(!

5,'A&6(!7?&+,<,6(!1,!*46('Z+,C!3B&:2,!7*B&6()++46!,5(!178457!1&65!#!82)(5F!26!(')8+)*&(&!

1%7A&+2&()46!,(!26!1,!*&+)9'&()46C!R&65!*B&:2,!82)(5F!.N!~$!1,!'7&*();! ;&*(,2'! ()552+&)',!

]d]!NF-!8SF!1,! '7&*();! ;&*(,2'! ()552+&)',! ]]]! $_h!/!8SF!1,! *&+)9'&(,2'! 42!1,! (&<846!

pK]K\!VpK]K\!.N!<SF![&3+!/JN!<SF!e\D!-!<?I<$F!8p!XF"-W!546(!1)58,6575!82)5F!bN!~$!

1,!]d]!42!]]]!546(!&O42(75!1&65! +,5!.!B!52)A&6(! +,!8'7+@A,<,6(C!$&!8+&:2,!,5(!,652)(,!

)657'7,! 1&65! 26! aB'4<94?'&<<,! &2(4<&():2,! *&+)9'7! VaB'4<9)645*48,�F!

aB'4<9)645*48,! elF! S&&5(')*B(F! ]&P5! e&5W! :2)! 1)5(')92,! 26! '7&*();! *46(,6&6(! 26!

;+24'4*B'4<,!5,!+)&6(!E!+&!(B'4<9)6,C!

^6!+4?)*),+!171)7!8,'<,(!1,!*&+*2+,'!+%&*()A)(7!1,!+&!(B'4<9)6,!,(!;42'6)!*,((,!&*()A)(7!&2!

*42'5!12!(,<85C!$,5!8&'&<@(',5!;42'6)5!546(!VY)?2',!"bW>!

• $,! .%,+3# &%# )7.%-6%! V$aF! +&?()<,W! *4'',58461&6(! E! +&! 12'7,! 67*,55&)',! 842'! &((,)61',! 26,!

*46*,6('&()46!1,!(B'4<9)6,!?767'7,!1,!/N!6S!

• $,! +26! V],&jW! 1,! (B'4<9)6,! *4'',58461&6(! E! +&! *46*,6('&()46! <&=)<2<! &((,)6(,! 12'&6(! +&!

'7&*()46!

• $,!.%,+3#\03O0/70#+26!V(],&jW!*4'',58461&6(!&2!(,<85!&2:2,+!+,!8)*!,5(!&((,)6(C!

• $%2-&26%#&%#(')*62.'#VlGF!A,+4*)(P!)61,=W!!" !
!"#$

!"#$%!!!
!

!
X-9,*%!ak!Z!U+,*<%!&;(%!'%!92$2*)&-+$!'%!&:*+/<-$%!

4/0/0/(I3&<8,+&"%3#(,6<+(-<#(+<--7-<#(+"8+7-,3&<#(

3,((,!8&'(),!&!7(7!'7&+)57,!,6!*4++&94'&()46!&A,*!+,!R'!e4)55460l)1&+!1,!+%G[\KdSF!26)(7!

<)=(,!1,!',*B,'*B,!//JN!0!aB7'&8,2():2,5!)664A&6(,5!,6!B7<45(&5,!9&57,!E!+&!;&*2+(7!

1,!8B&'<&*),!1,!+%26)A,'5)(7!]&')5!R,5*&'(,5F!\4'9466,!]&')5!3)(7F!]&')5C!

.C"C"C/C!G54+&()46F!*2+(2',!,(!8'78&'&()46!1,5!*,++2+,5!

3,++2+,5! ,614(B7+)&+,5!>! R,5! *,++2+,5! ,614(B7+)&+,5! ;4'<&6(! 1,5! *4+46),5! VK3Y3F!

,614(B,+)&+! *4+46P0;4'<)6?! *,++5W! 546(! )54+7,5! 1,! 5&6?! 1,! *4'146! B2<&)6! &8'@5!

*465,6(,<,6(!1,!+&!<@',!&88'42A7!8&'!+,!*4<)(7!7(B):2,!1,!+%BZ8)(&+!1%G65('2*()46!1,5!

D'<7,5! 1,! e,?)6! VY'&6*,W! V&2(4')5&()46! 6k.N/NNbNJ"."JXHXWF! +,! 8'4(4*4+,! 7(&6(!

*46;4'<,!E!+&!1746(4+4?),!1,!+&!17*+&'&()46!1%p,+5)6j)C!

$,5!K3Y3!546(!*2+()A7,5!1&65!+%KuS.!,(!*&'&*(7')57,5!*4<<,!17*')(!8'7*71,<<,6(!8&'!

�,<&6)! %&! )1B/"-C! $&! 8'75,6*,! 1,! *4'85! 1,!h,)9,+0]&+&1,F! *4<9)6&6(! +%,=8',55)46! 1,5!



!

!#J!

<&':2,2'5! ,614(B7+)&2=! V3R"/F! �RdF! a),0.F! 3R/JJW! ,(! +&! 1429+,! 845)()A)(7! M! 8&'!

)6*4'84'&()46! 1,5!R)+0D*$R$! ,(! +&! +)&)546! &A,*! +&! e\0/! +,*()6,! M! *46;)'<,! +,! 8B764(P8,!

,614(B7+)&+! 1,5! K3Y3! 49(,62,5C! $,5! K3Y3! 6%,=8')<,6(! 8&5! +,5! <&':2,2'5! +,2*40

<464*P():2,5!(,+!:2,!3RJ-!,(!3R/JC!$%,=8',55)46!1,5!&6()?@6,5!1,!+&!52';&*,!1,5!+)?67,5!

,614(B7+)&+,5!&!7(7!&6&+P57,!8&'!YD3\!VY+24',5*,6*,0&*()A&(,1!*,++!54'()6?F!YD3\!3&+)92'F!

e,*(46!R)6*j)6546W/"-C!$,5!*,++2+,5!546(!2()+)57,5!&A&6(!"N!O42'5C!

3,++2+,5! 542*B,5! <75,6*BP<&(,25,5!>! $,5! *,++2+,5! 542*B,5! <75,6*BP<&(,25,5! VS\3F!

<,5,6*BP<&+! 5(,<!*,++W! 546(! )54+7,5!1,! +&!<4,++,!455,25,!B2<&)6,!49(,62,!&8'@5!26!

*465,6(,<,6(!7*+&)'7!,(!&88'42A7!8&'!+&!1746(4+4?),!VD55)5(&6*,!]29+):2,0pZ8)(&2=!1,!

]&')5F!]&')5F!Y'&6*,WC!

$,5! S\3! 46(! 7(7! *4++,*(7,5! A)&! 26! ?'&1),6(! 1,! Y)*4++! ,(! *2+()A7,5! 1&65! 12! SKS0w!

VS)6)<2<!K55,6()&+!S,1)2<0wF!G6A)('4?,6F!3,'?P!]46(4)5,F!Y'&6*,W!5288+77!8&'!/Ns!1,!

57'2<! 1,! A,&2! ;4,(&+! V\lYF! pP3+46,F! $4?&6F! ^aWF! .!<S! 1,! u+2(&<&=0G! VG6A)('4?,6WF!

/!6?I<$! 1,! YuY.! Vd�R! \P5(,<5F! $)++,F! Y'&6*,W! ,(! /!s! 1%&6()9)4():2,I&6()<)(4():2,!

VG6A)('4?,6WC!$,5!S\3!1,!52O,(5!&P&6(!26,!5*+7'45,!5P5(7<):2,!&)65)!49(,62,5!,=8')<,6(!

+,! '7*,8(,2'!GG! 1,! auY!�! V('&65;4'<)6?! ?'4�(B! ;&*(4'! �WC/"#! $,5! *,++2+,5! 546(! 2()+)57,5!

,6(',!+,5!8&55&?,5!J!,(!XC!

]'78&'&()46!1,5!*,++2+,5!>!$&!A,)++,!1,!+%,=87'),6*,F!+,5!K3Y3!42!S\3!546(!5P6*B'46)57,5!

8,61&6(! /b!B! 8&'! ',<8+&*,<,6(! 12!<)+),2! 1,! *2+(2',! ',58,*()A,<,6(! 8&'! 1,! +%KeS.F!

.F-!s!\lY!42!SKS!u+2(&<&=C!$,!O42'!<T<,!+,5!*,++2+,5!546(!+&A7,5!82)5!17(&*B7,5!&A,*!

1,!+%&**2(&5,!V\)?<&!D+1')*B(F!\&)6(!t2,6()6!Y&++&A),'F!Y'&6*,W!,(!',05258,612,5!1&65! +,!

<)+),2!&88'48')7C!

R&65! 26,!8+&:2,! H#! 82)(5F! 1,5!R,=0]eSD!42!343'! 1)5:2,5! 546(! 1784575! ,6! (')8+)*&(&C!

a'4)5! 82)(5! 546(! ',*42A,'(5! 1,! ?7+&()6,F! (7<4)6! 845)();F! 8&'! 26! 178Z(! 1,! .N!~$! 1%26,!

54+2()46!E!NF.!s!1,!?7+&()6,!8,61&6(!.N!<)6!E!daC!a425!+,5!7*B&6()++465!546(!8&55)A75!8&'!

-N!~$!1,!\lY!)6*2975!.N!<)6!E!"Xk3C!

.C"C"C.C!D1B75)46!,(!8'4+);7'&()46!

D1B75)46! *,++2+&)',!>! $,5! K3Y3! 42! S\[! 546(! ,65,<,6*7,5! 52'! +,5! 1)5:2,5! E!

.-!NNN!*,++2+,5I*<.!1&65! +,!<)+),2!&88'48')7C!$,5!*,++2+,5!546(!,652)(,! )6*297,5!.N!<)6!

42!.!B!E!"Xk3!1&65!-!s!1,!3_.!,(!26!)6*29&(,2'!B2<)1);)7C!D8'@5!+&A&?,!1,5!1)5:2,!&A,*!

12! ]e\! &;)6! 1%,6+,A,'! +,5! *,++2+,5! 6%&P&6(! 8&5! &1B7'7F! +&! :2&6();)*&()46! 1,5! *,++2+,5!

&1B7',6(,5! ,5(! '7&+)57,! &A,*! 12! ][]! V\)?<&WF! *4<<,! ,=8+):27! 1&65! +%&1B75)46! 1,5!

8+&:2,((,5!,6!5(&():2,!V*;C!8&?,!#.WC!

]'4+);7'&()46! *,++2+&)',!>! $,5! K3Y3! 42! S\[! 546(! ,65,<,6*7,5! 52'! +,5! 1)5:2,5! E!

/-!NNN!*,++2+,5I*<.!1&65! +,!<)+),2!&88'48')7C!$,5!*,++2+,5!546(!,652)(,! )6*297,5!"!42!J!

O42'5!E!"Xk3!1&65!-s!1,!3_.!,(!26!)6*29&(,2'!B2<)1);)7C!$,!"@<,!42!+,!J@<,!O42'!+,5!82)(5!

546(!+&A75!82)5!+,!64<9',!1,!*,++2+,5!,5(!:2&6();)7!8&'!+,!][]!V*;C!8&?,!#.WC!

$,5!'752+(&(5!546(!,=8')<75!,6!842'*,6(&?,!12!*46('Z+,!?7+&()6,C!a425!+,5!(,5(5!46(!7(7!

'7&+)575! ('4)5! ;4)5! ,6! (')8+)*&(&F! +,5! A&+,2'5! 8'75,6(7,5! 546(! +&!<4P,66,! 8+25! 42!<4)65!

+%,'',2'!5(&61&'1C!
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! #-!

@"!"#1')2(=7-6%#&/0-#+=2-62+%#76.24#<>(6"6%#

3,((,!8&'(),!&!7(7! '7&+)57,!,6!*4++&94'&()46!&A,*!R),?4!l,+&5:2,U! +4'5!1,!546!5(&?,!1,!

S&5(,'!.!*B)<),F!)6?76),'),!1,!+&!5&6(7F!9)4<&(7')&2=!E!+%^6)A,'5)(7!]&')5!/"C!

4/./1/(A"#<(,7($%"3&(!7(#C#&H)<(

^6! 5P5(@<,! 1,! 8,';25)46! %7! A-A+! &! 7(7! <)5! &2! 84)6(! &;)6! 1%7(21),'! +&! *&8&*)(7! 12!

R,=0]eSD!1,!+)97','!26,!<4+7*2+,!<41@+,F!+,!(&*'4+)<25C!$,!<)+),2!1,!8,';25)46!2()+)57!

,5(!12!RSKS!VR2+9,**4L5!S41);),1!K&?+,5!S,1)2<F! G6A)('4?,6W!5288+77!&A,*!.!<S!1,!

9)*&'946&(,!1,!541)2<!$0?+2(&<)6,!VG6A)('4?,6WF!/N!<$IS!1,!8,6)*)++)6,I5(',8(4<P*)6,!

Vu)9*4W! ,(! /N!s! 1,! \lY! Vu)9*4WC! ^6,! &'(@',! 5(,6(7,! ,5(! )6('412)(,! 1&65! 26,! 942(,)++,!

*46(,6&6(!12!<)+),2!1,!8,';25)46F! ',+)7,!E!26,!84<8,!87')5(&+():2,! VS&5(,';+,=$I\W! ,(!

<&)6(,62,!E!"Xk3C!

^6! ;+2=! 5)<)+&)',! &2! ;+2=! 8BP5)4+4?):2,! V�|/NNN!50/W! ,5(! &88+):27! ,(! 26! ;)+(',! 5(7')+,! 1,!

NF.!~<!8,'<,(!+,5!7*B&6?,5!1,!?&U!VY)?2',!"HWC!

!

X-9,*%!a`!Z!T;.&4/%!'%!(%*=,.-+$!%7!A-A+!

M!Q!T8:2/)!',!/+$&)9%!I!Q!N:+&!',!/+$&)9%!')$.!1[2&,A%!

4/./4/(2%#,J<(!7(GBD(-"O*8*(

$,5!&'(@',5!546(!8'7+,A7,5!52'!1,5!'&(5!h)5(&'!V3Kd�F!Y'&6*,W!1,!b!5,<&)6,5!8,5&6(!.NN!E!

.-N!?!,(!*4287,5!,6!5,?<,6(!1,!-!E!X!*<!1,!+46?C!^6!R,=0]eSD!42!R,=0]eSDaD3!5(,6(!

1,! .F-!<<! 1,! 1)&<@(',! ,5(! ,652)(,! 178+4P7! E! +%)6(7'),2'! 1,5! 5,?<,6(5! 1%&'(@',! 82)5!

8+&*7!1&65! +,!5P5(@<,!1,!8,';25)46C!a425! +,5! O42'5!8,61&6(!#!O42'5F!/I-NN@<,!12!<)+),2!

*)'*2+&6(!,5(!8'7+,A7C!

^6! (,5(! *P(4<7('):2,! 587*);):2,! &! 7(7! 17A,+4887! 842'! :2&6();),'! +&! *46*,6('&()46! ,6!

aD3!+)97'7!1&65!+,!<)+),2!8&'!3eD!V3P(4<,(')*!e,&1!D''&PWC!^6!&6()*4'85!1,!84+P*+46&+!1,!

<42(46!&6()0aD3!V[,�!e)4(,*BW!,5(!+)7!1,!<&6)@',!*4A&+,6(,!E!26,!9)++,!;+24',5*,6(,!1,!

*42+,2'! )1,6();)7,! VeRaS!3P(4<,(')*! e,&1!D''&PW! VY)?2',! JNWC! 3,! ?',;;&?,!,5(! *46('Z+7!

&A&6(! +%,55&)! 8&'! 26,! )6*29&()46! 1,5! 9)++,5! &A,*! 26! &6()*4'85! 5,*461&)',! ;+24',5*,6(!

Vd&99)(! &6()0\B,,80YGa3F! ]),'*,WC! D;)6! 1,! 17(,'<)6,'! +&! *46*,6('&()46! 1,! aD3F! +,5!

8'7+@A,<,6(5! 1,!<)+),2=! 546(!<7+&6?75! &A,*! +,5! 9)++,5! ?',;;7,5! ,(! )6*2975! .!B! E! da! E!

+%&9')! 1,! +&! +2<)@',C! $,! aD3! )6(,'&?)(! &A,*! +%&6()*4'85! 8')<&)',! ,(! +&! :2&6()(7! 1,!

(&*'4+)<25!;)=7,!,5(!<)5,!,6!7A)1,6*,!8&'!26!&6()*4'85!5,*461&)',!9)4(P6)+7!VpPa,5(!$aRW!



!

!##!

VY)?2',! JNWC! D8'@5! +&A&?,F! $,5! 9)++,5! 546(! )6*297,5! /-!<)6! E! da! &A,*! +&! 5(',8(&A)1)6,!

8BP*47'P(B')6,! VeR! e)45*),6*,W! E! +%&9')! 1,! +&! +2<)@',! VY)?2',! JNWC! $&! +,*(2',! 1,! +&!

;+24',5*,6*,!E!Jb-!6<!,5(!,652)(,!'7&+)57,!1&65!26!YD3\D''&P!VeR!e)45*),6*,F!\&6!�45,F!

3DF!^\DWC!R,5!*42'9,5!1%7(&+466&?,5!546(!'7&+)57,5!842'!1,5!*46*,6('&()465!,6!aD3!1,!

Jb!E!.-NNN!8?I<$C!

!
X-9,*%!c_!Z!R+.)9%!',!&)8*+1-/,.!

@"E"#a(7)07.2*-#"3(6"6%#

a42(,! +,5!<,52',5! ,(! 1)5845)()465! ',+&()A,5! &2! 9),60T(',! &6)<&+! ;4'<2+7,5! 8&'! +%26)46!
,2'487,66,! 46(! 7(7! ',58,*(7,5F! +%&6)<&+,'),! 1,! +%G[\KdS! ^//Jb! &! +%&?'7<,6(!
6kX-/b0N"F!.NN-C!$,5!8'4(4*4+,5!2()+)575!46(!7(7!&88'42A75!8&'!+,!*4<)(7!7(B):2,F!5&)5)6,!
6k!X-0./J!12!S)6)5(@',!1,!+%&?')*2+(2',!;'&6v&)5,C!

4/=/1/(I)$-,3&,&"%3(+;<Q(-<(8,&(

.C-C/C/C!Y)+<5!,6!)6('&!<25*2+&)',!

R42U,!'&(5!h)5(&'!<�+,5!1,!H!5,<&)6,5!V�)I�)F!3Kd�F!Y'&6*,W!46(!7(7!2()+)575!842'!*,((,!

7(21,C! ],61&6(! (42(,! +%)6(,'A,6()46F! +,5! '&(5! 46(! 7(7! &6,5(B75)75! 8&'! )6O,*()46! )6('&0

87')(467&+,!1,!],6(49&'9)(&+!VNC/!s!AI8WC!

$%7A&+2&()46!1,! +&! '7&*()46!E! *4'85!7('&6?,'!&!1&65!26!8',<),'! (,<85!7(7!7A&+27,!8&'!

)<8+&6(&()46!)6('&0<25*2+&)',C!R,5!R,=0]eSD!,(!R,=0]eSD%!;)+<5!546(!)<8+&6(75!1&65!+&!

8&'4)!&914<)6&+,!1,5!'&(5C!G+5!546(!,=8+&6(75!&8'@5!XF!/-!,(!"N!O42'5C!

.C-C/C.C!\(,6(5!,6!)6('&!&4'():2,!

\)=!'&(5!h)5(&'!<�+,!1,!//!5,<&)6,5!V3Kd�F!Y'&6*,W!46(!',v2!26!'7?)<,!5(&61&'1!,(!46(!

',v2!1,!+%&58)')6,!1&65!+,2'!,&2!V/!<?I<$W!X.!B!&A&6(!)<8+&6(&()46!,(!O25:2%&2!5&*');)*,C!

],61&6(!(42(,!+%)6(,'A,6()46F!+,5!'&(5!46(!7(7!&6,5(B75)75!8&'!)6O,*()46!)6('&087')(467&+,!

1,!8,6(49&'9)(&+! VNC/!s!AI8WC!R,5!5(,6(5!1,!.F.-!<<!1,!1)&<@(',!,(!b!<<!1,! +46?!46(!

7(7! )<8+&6(75! 1&65! +%&4'(,! &914<)6&+,! A)&! 26! &94'1! 1)',*(,! 8&'! +&8&'4(4<),C! D;)6! 1,!

8'75,'A,'! +&! 8&'4)! &'(7'),++,F! 26! )6('412*(,2'! JYF! 146(! +&! A&+A,! &! 7(7! *4287,F! &! 7(7!

)6('412)(!,6!8',<),'!+),2C!]2)5F!+,!5(,6(!&!7(7!<)5!,6!8+&*,!,(!+%)6('412*(,2'!&!7(7!',()'7C!

$,!9&++466,(!&!,652)(,!7(7!?46;+7!178+4P&6(!&)65)!+,!5(,6(C!D8'@5!26!+&A&?,!1,!+%&4'(,!&A,*!

.NN!^! 1%B78&')6,F! +,5! '&(5! 46(! 7(7! 52(2'75! ,6! "! (,<85! V&4'(,F! <25*+,F! 8,&2WC! ^6,!

&6?)4?'&8B),!&!7(7!'7&+)57,!E!"N!O42'5!842'!5%&552','!:2,!+,!5(,6(!7(&)(!(42O42'5!,6!8+&*,!

,(!:2,!+%&'(@',!7(&)(!(42O42'5!8,'<7&9+,!)<<71)&(,<,6(!52)A)!8&'!+,!5&*');)*,C!
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! #X!

!

X-9,*%!c^!Z!N*+&+8+1%!'[-/(1)$&)&-+$!'[,$!.&%$&!')$.!1[)+*&%!)<'+/-$)1%!',!*)&!

M!Q!F[)+*&%!)<'+/-$)1%!%.&!81)/(2%!()*!.,&,*%!),!=-1!ct_0!,$!-$&*+',8&%,*!cX!%.&!-$&*+',-&!

A-)!,$%!-$8-.-+$!'-.&)1%!')$.!1[)+*&%!)=-$!'%!(*+&29%*!1)!()*+-!)*&2*-%11%B!I!Q!F%!.&%$&!%.&!

/-.!%$!(1)8%!%&!1[-$&*+',8&%,*!%.&!*%&-*2B!U!Q!F%!<)1+$$%&!%.&!9+$=12!%&!1%!.&%$&!.%!'2(1+-%B!

R!Q!F%!<)11+$%&!%.&!*%&-*2B!P!Q!F%!(+-$&!'[-$&*+',8&-+$!)+*&-3,%!%.&!.,&,*2!\=148:%]!(,-.!!

1[)+*&%!%.&!'281)/(2%!%&!1%!.)$9!8-*8,1%!5!$+,A%),B!

4/=/4/(A%!H-<(!<(8<#&*3%#<(+;<Q(-<(-,$"3(

$,!8'4(4*4+,!&!7(7!&1&8(7!1,!Y,+1<&6!%&!)1B/"X!a'4)5!+&8)65!9+&6*5!6,4U7+&61&)5F!1,!"F-!E!

JFX!j?F! 46(! 7(7! 642'')5! &A,*! 1,! +&! 642'')(2',! ,6')*B),! E! NF"!s! ,6! *B4+,5(7'4+! ./! O42'5!

&A&6(! +%)6(,'A,6()46! ,(! O25:2%&2! 5&*');)*,C! $,5! &6)<&2=! 546(! &6,5(B75)75! &A,*! 1,! +&!

j7(&<)6,!-NN!^F!1,!+&!=P+&U)6,!,(!12!A,('&6:2)+!V/JIbIJF!AIAWC!^6!)6('412*(,2'!1,!-Y!,5(!

8457! 1&65! +&! *&'4()1,! ?&2*B,F! /NNN!^! 1%B78&')6,! 546(! )6O,*(75! ,(! /!<$! 1,! 5&6?! ,5(!

8'7+,A7! 52'! 5,')6?2,! B78&')67,C! ]2)5! 26! ?2)1,! ,5(! &*B,<)67! O25:2%E! +%26,! 1,5! &'(@',5!

)+)&:2,5!,(!26,!&6?)48+&5(),!,5(!'7&+)57,!8&'!"!)6;+&()465!1,!/!<)6!E!b!&(<!8&'!26!9&++46!

1,!.F-!<<!1,!1)&<@(',!,(!.N!<<!1,!+46?C!^6!5(,6(!1,!.FX-!<<!1,!1)&<@(',!,(!b!<<!1,!

+46?!,5(!178+4P7!8&'!26,!)6;+&()46!1,!"N!5!E!/N!&(<C!$%&'(@',!,5(!7+&'?),!1%26!'&()4!1,!/F.!

E!/F"!*,!:2)!E!(,'<,!;&A4')5,!26,!BP8,'8+&5),!)6()<&+,C!D8'@5!"N!O42'5!26,!&6?)4?'&8B),!

,5(! '7&+)57,! &;)6! 1,! A7');),'! +&! 8,'<7&9)+)(7! 1,5! &'(@',5! 5(,6(7,5! ,(! /!<$! 1,! 5&6?! ,5(!

8'7+,A7!52'!5,')6?2,!B78&')67,C!$%&6)<&+!,5(!5&*');)7!,(!+%&'(@',!)+)&:2,!&P&6(!',v2!+,!5(,6(!

,5(!8'7+,A7,C! $,5! 7*B&6()++465! 546(! ,652)(,! )6*+25! ,6! '75)6,F! *4<<,!17*')(! 842'! +,! '&(F!

1,5!*428,5!1,!/N!~<!546(!'7&+)57,5!82)5!*4+4'7,5C!

$,!5&6?!B78&')67!8'7+,A7!,5(!*,6(');2?7!E!.NNN!?!8,61&6(!/-!<)6F!+,!8+&5<&!,5(!'7*287'7!

,(!8+&*7!E!0bNk3!O25:2%E!&6&+P5,C!

^6,!;4)5!+%,65,<9+,!1,5!+&8)65!5&*');)75F!+,!8+&5<&!,5(!17*46?,+7!E!da!,(!26!(,5(!K$G\D!,5(!

'7&+)57! 842'! 145,'! +,! a[Y0w! Vd&99)(! a[Y0w! Va2<4'! 6,*'45)5! ;&*(4'! wW! K$G\D! �)(F!

K+&95*),6*,WC!

! !



!

!#b!

4/=/0/(B3,-C#<(!<#($8*-H6<)<3&#(

.C-C"C/C!D6&+P5,5!B)5(4+4?):2,5!

Y)+<5!1&65! +&!8&'4)!<25*2+&)',!>! $,5!,=8+&6(5! 546(! ;)=75!Jb!B!,6!8&'&;4'<&+17BP1,!JsF!

82)5! )6*+25! ,6! 8&'&;;)6,C! R,5! *428,5! 1,! #!~<! 546(! '7&+)57,5! E! +%&)1,! 1%26! <)*'4(4<,!

VS)*'4<! pSW! E! 8&'()'! 12! <)+),2! 12! ;)+<C! $,5! *428,5! 546(! ,652)(,! 178&'&;;)67,5! E!

+%&*7(46,! ,(! *4+4'7,5! E! +%B7<&(4=P+)6,! 745)6,! VpKW! ,(! &2! [&8(B4+! D\0R! 3B+4'4&*,(&(,F!

<&':2&6(!+,5!,5(7'&5,5!5,!('42A&6(!1&65!+,5!+)?67,5!?'&62+4*P(&)',5C!

D4'(,5! 5(,6(7,5!>! $,5! &4'(,5! 8'7+,A7,5! 546(! ;)=7,5! X.!B! ,6! 8&'&;4'<&+17BP1,! Js! ,(!

)6*+2,! ,6! '75)6,! 1%&8'@5! 26! 8'4(4*4+,! &1&8(7! 1,! d)885(,)6! %&! )1B/"b! ]42'! *,+&F! +,5!

7*B&6()++465!546(!1&65!26!8',<),'!(,<85!1,557*B75!8&'!1,5!9&)65!52**,55);5!1%7(B&64+!E!

XN!sF!H-!s!,(!/NN!s!E!Jk3C! $,5!7*B&6()++465! 546(!,652)(,! )<8'7?675!1&65!26,! 54+2()46!

V-F#!S! <,(BP+<,(B&*'P+&(,! V\)?<&W!�! .F.!S! eSD!�! NFJ!S! <,(BP+9,6U4&(,! V\)?<&W!�!

"J!<S! 84+P,(BP+@6,! ?+P*4+,! JNN! V\)?<&W!�! /#F-!<S! 9,6U4P+,! 8,'4=P1,! VS,'*jWW!

8,61&6(!X.!BC!]2)5F!+,5!7*B&6()++465!546(!1784575!1&65!26!;+&*46!,6!A,'',!1&65!+,:2,+!26!

;461!,6!'75)6,!&!7(7!*42+7!&2!8'7&+&9+,F!,(!26,!'75)6,!,5(!*42+7,!&2(42'!1,!+%7*B&6()++46C!

^6,! 54+2()46! V-F#!S!<,(BP+<,(B&*'P+&(,! V\)?<&W!�! .F.!S! eSD!�! NFJ!S!<,(BP+9,6U4&(,!

V\)?<&W!�!"J!<S!84+P,(BP+@6,!?+P*4+,!JNN!V\)?<&W!�!"J!<S!9,6U4P+,!8,'4=P1,!VS,'*jWW!

,5(!)6('412)(,!1&65!+,!;+&*46!&;)6!1,!',*42A')'!+%7*B&6()++46C!$,!;+&*46!,5(!,652)(,!;,'<7!,(!

+,!<7+&6?,!,5(!542<)5!E!26!92++&?,!1%&U4(,!8,61&6(!-!<)6!&A&6(!1%)6('412)',!-FJ-=/N0

.!<S!1,![F![01)<7(BP+,080(4+2)1)6,C!D8'@5!,6A)'46!X.B!+&!84+P<7')5&()46!,5(!(,'<)67,F!

+,! ;+&*46! ,5(! *&557! ,(! +,! 9+4*! ,5(! 17?'455)! 82)5! 1,5! *428,5! VS)*'4<! pSW! 1,! /N!~<!

1%78&)55,2'!546(!'7&+)57,5!E!8&'()'!12!<)+),2!1,!+%&'(@',C!

$,5! +&<,5!546(!,652)(,!1784+P<7')57,5!1&65!1,5!9&)65!1,!.0<7(B4=P7(BP+!&*7(&(,!82)5!

*4+4'7,5! E! +%pK! 42! )<<2640<&':27,5! &A,*! +%&+8B&! &*()6,F! +,! dK3D! 42! +,! 3R0#b!

',58,*()A,<,6(! 587*);):2,! 1,5! *,++2+,5! <25*2+&)',5! +)55,5F! *,++2+,5! ,614(B7+)&+,5! ,(!

<&*'48B&?,5C!

! !
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! #H!

.C-C"C.C!D6&+P5,5!<4'8B4+4?):2,5!

$,5! +&<,5! B)5(4+4?):2,5! 546(! 5*&667,5! 8&'! +,! [&64U44<,'! Vp&<&<&(52W! ,(! +%)<&?,!

1)?)(&+,!,5(!&6&+P57,!&A,*!+4?)*),+![Rl!A),�!Vp&<&<&(52W!5,+46!+,!8'4(4*+,!*)01,55425!>!

]42'!+,5!;)+<5!1&65!+&!8&'4)!<25*2+&)',!>!\2'!"!*428,5!*4+4'7,5!E!+%pK!8&'!'&(F!+%78&)55,2'!

1,!+&!*B&8,!*,++2+&)',!,5(!<,52'7,!E!-!',8')5,5C!

]42'!+,5!&4'(,5!5(,6(7,5!>!$%&6&+P5,!,5(!'7&+)57,5!1%&8'@5!+&!<7(B41,!1,!Y,+1<&6!%&!)1B/"X!

R);;7',6(,5!<,52',5!1%&)',5!546(!'7&+)57,5!52'!+,5!*428,5!*4+4'7,5!,6!pK!VY)?2',!J.W!>!

• $%&)',!1,!+&!+2<)@',!A$!

• $%&)',!17+)<)(7,!8&'!+&!+)<)(&6(,!7+&5():2,!)6(,'6,!VA$KGW!

• $%&)',!17+)<)(7,!8&'!+&!+)<)(&6(,!7+&5():2,!,=(,'6,!VA$KKW!

_6!,6!1712)(!&)65)!>!

• $%&)',!1,!+%)6()<&!AG!|!A$KG!0!A$!

• $%&)',!1,!+&!<71)&!AS!|!A$KK!0!A$KG!

• $,!'&()4!AGIAS!

!
X-9,*%!cY!Z!S%.,*%.!'%.!'-==2*%$&%.!)-*%.!.,*!,$%!8+,(%!OP!

@"F"#].7.23.2O0%3#

a42(,5! +,5! ,=87'),6*,5! '7&+)57,5! E! 6�"! 46(! ;&)(! +%49O,(! 1%26,! 7(21,! 5(&()5():2,C! $,5!

'752+(&(5!546(!8'75,6(75!5425!;4'<,!1,!<4P,66,!8+25!42!<4)65!+%,'',2'!5(&61&'1C!]42'!

26!64<9',!1,!?'428,5!5287'),2'!E!.F!1,5!(,5(5!1%&6&+P5,!1,!+&!A&')&6*,!VD[_lDW!52)A)5!

1%26! 845(0(,5(! 1,! e46;,''46)! 546(! 2()+)575! 842'! 17(,'<)6,'! +&! 5)?6);)*&()A)(7! 1,! +&!

1);;7',6*,! 1,5! '752+(&(5! ,6(',! +,5! ?'428,5F! 5)646! 26! (0(,5(! ,5(! '7&+)57C! ^6,! A&+,2'! 1,!

8�NFN-!,5(!&**,8(7,!*4<<,!5(&()5():2,<,6(!1);;7',6(,C!

! !



!

!XN!

D"#A'30).7.3#%.#&2360332*-#

R&65! +,5! ('&A&2=! 8'7&+&9+,5F! 1,5! 8'484'()465! A&')&9+,5! 1,! 1,=('&6,I]eSD! )6('412)(,5!

+4'5! 1,! +&! 5P6(B@5,! 46(! 7(7! 7A&+27,5! VNF/.-I.!�! NF-I.!�! NFX-I.!�! 8IAWC! $,! '&()4!

NF/.-!R,=('&6,I.!]eSD! 5%,5(! '7A7+7! T(',! +,! 8+25! ,;;)*&*,! -$! A-&*+! A)50E0A)5! 1,! +&!

8'4+);7'&()46! 1,5! *,++2+,5! ,614(B7+)&+,5! ,(! 1,! +&! 64608'4+);7'&()46! 1,5! 3S$.C! D;)6! 1,!

A7');),'! :2,! +,5! 8'484'()465! 48()<&+,5! 7(&),6(! 9),6! *,++,5! 17OE! (,5(7,5F! 26! '&()4!

)6(,'<71)&)',! &! 7(7! 5P6(B7()57C! $%7(21,! 84'(,! 146*! 52'! +,! R,=0]eSD!VNF/.-I.W! ,(! +,!

R,=0]eSD%!VNF.-I.WF!+,!8',<),'!49O,*();!7(&)(!1%,6!57+,*()466,'!26!5,2+!&;)6!1,!+%7A&+2,'!

1,!<&6)@',!8+25!842557,C!

!
X-9,*%!ca!Z!L2)1-.)&-+$!',!(*+d%&!

]42'!*,+&F!*4<<,!+%,=8+):2,!+&!Y)?2',!J"F!&8'@5!5P6(B@5,!,(!<)5,!,6!;4'<,F!+,!?',;;&?,!,(!

+,5! 8'484'()465! 1,! 1,=('&6,! 46(! 7(7! *46('Z+75! ,(! :2&6();)75! 8&'! &6&+P5,! )6;'&'42?,! E!

('&65;4'<7,!1,!Y42'),'!,(!<,52',!1%&6?+,!1,!*46(&*(C!]2)5!26,!7A&+2&()46!1,!+&!'7&*()46!

E!*4'85!7('&6?,'!&!8,'<)5!1,!*B4)5)'!+%26!1,5!1,2=!*484+P<@',5C!

$%7(21,! 12! *484+P<@',! ',(,62! &! ,652)(,! 7(7! &88'4;461),C! \&! '75)5(&6*,! 5425! ;+2=F!

+%&1B75)46! 1,5! 9&*(7'),5F! +%B7<4*4<8&()9)+)(7F! +,5! )6(,'&*()465! &A,*! +,5! *,++2+,5!

*)'*2+&6(,5F!5&!84(,6()&+)5&()46!,6!8+&(,;4'<,!1,!+)97'&()46!,(!546!)<8+&6(&()46!52'!5(,6(!

',AT(2!*B,U!+%&6)<&+!46(!7(7!(,5(7,5C!
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! X/!

D"?"#]P-.NQ3%3#%.#,23%#%-#4*=,%#&%3#'6N7-.2))*-3#

0/1/1/(?@AB(

$&! 84+P<7')5&()46! ,6!<&55,! &942(),! E! 26,! ;)6,! 8421',!9+&6*B,C!R,2=! 5P6(B@5,5F! 1%26!

',61,<,6(!<4P,6! 1,! -HFX!sF! 46(! 7(7! '7&+)57,5! ,(!<7+&6?7,5! &;)6! 1%49(,6)'! 26! +4(! 1,!

HF--!?!52;;)5&6(!842'!'7&+)5,'!(42(,5!+,5!7(21,5!8&'!+&!52)(,C!

0/1/4/(2<>E?@AB(<&(2<>E?@AB:(

$,5! 5P6(B@5,5! &942()55,6(! E! 1,5! 8421',5! 9+&6*B,5! B4<4?@6,5C! R42U,! 5P6(B@5,5! 1,!

*B&:2,!84+P<@',!46(!7(7! '7&+)57,5!82)5!<7+&6?7,5!&;)6!1%49(,6)'!1,5! +4(5!B4<4?@6,5C!

$,5!',61,<,6(5!,(!<&55,!1,!8'412)(5!49(,625!546(!8'75,6(75!1&65!+,!a&9+,&2!/-C!

V)<1%),!^f!Z!I-1)$!'%.!.;$&:4.%.!R%7>NISM!%&!R%7>NISM[!

# 1%TUBK5Z# 1%TUBK5Z/#

]P-.NQ3%#-[# 5733%#:>;# A%-&%,%-.#:f;# 5733%#:>;# A%-&%,%-.#:f;#

/! /F.-! .HFJN! /FX-! "XF.X!

.! NFX-! /XF-H! .F"#! -NF/"!

"! NFH"! ./Fb"! /F//! ."F-H!

J! /Fb"! J.FHb! /F/H! .-F.-!

-! /FNN! .JFH#! /FN/! ./FJN!

#! /FJN! ".FHN! NFJJ! HF"#!

X! NFX/! /#FXb! NFH/! /HF.b!

b! /F/-! .#FHb! /FXH! J"FH"!

H! /F-N! "-F/#! NFHJ! .NFN#!

/N! /FN-! .JFX#! /FNN! ./F/X!

//! NF-J! /.FXH! /FbJ! "HFNJ!

/.! /FN"! .JF"N! .F.H! -#F.#!

C*.7)# ?D<?!# @E<HGgH<!E# ?F<F@# DJ<EFg?!<DH#

!
X-9,*%!cc!Z!L%$'%/%$&.!'%.!.;$&:4.%.!'%!R%7>NISM!%&!R%7>NISM[!

\$u^Y0!),8,$%!'-==2*%$8%!.-9$-=-8)&-A%]!

$,5!/.!5P6(B@5,5!1,!R,=0]eSD!46(!&942()!E!/"F/J!?!,(!*,++,5!1,!R,=0]eSD%!E!/#F#.!?F!

*,5!:2&6()(75!546(!52;;)5&6(,5!E!+&!'7&+)5&()46!1,!+%,65,<9+,!1,5!&6&+P5,5C!$,!',61,<,6(!
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!X.!

,(!&)65)!1%&<7+)4','!+,!',61,<,6(C!ST<,!5)!,++,!',5(,!,6!,=*@5F!+&!:2&6()(7!1,!*7')2<!&!

7(7! &O25(7,! 1,! <&6)@',! 8'484'()466,++,! E! +&! :2&6()(7! 1,! 1,=('&6,! )657'7,F! +,! *7')2<!

842A&6(!T(',!8'75,6(!*4<<,!'75)12!1&65!+&!8421',!;)6&+,C!3,!8&'&<@(',!&!7(7!*46('Z+7!

8&'! &6&+P5,5! 7+7<,6(&)',5F! '7&+)57,5! 8&'! +%G65()(2(! 1,5! \*),6*,5! D6&+P():2,5F! ,(! ,5(! 1,!

+%4'1',! 1,! NF/!s! 1&65! *B&*26,! 1,5! 8421',5! 49(,62,5C! K6;)6! +,5! 1)&+P5,5! 46(! 7(7!

5288')<7,5! *&'! +,! 84+P<@',!,6! 5258,65)46!8,2(! T(',! *,6(');2?7!,(! *2+4((7C! $,!92(! 1,5!

1)&+P5,5!7(&),6(!1,!',()','!26,!8&'(),!12!*7')2<!&8'@5!+&!'7&*()46F!26!145&?,!12!*7')2<!&!

146*! 7(7! '7&+)57! 52'! 26! +4(! &P&6(! 7(7! 1)&+P57! ,(! 26! +4(! 6,! +%&P&6(! 8&5! 7(7C! D2*26,!

1);;7',6*,!6%&!7(7!64(7,C! a42(,5! *,5!<41);)*&()465! '712)5,6(! +&!12'7,!1,!8'412*()46!E!

X!O42'5!*46(',!b!&28&'&A&6(C!

3,5! &1&8(&()465! 46(! 8,'<)5! 1%&<7+)4','! +&! ',8'412*()9)+)(7! ,(! 1,! '712)',! +,! (,<85! 1,!

8'412*()46C! $,2'5! )<8&*(5! 52'! +,! ',61,<,6(! ,5(! 1);;)*)+,! E! 7A&+2,'! 8&'! <&6:2,! 1,!

'7;7',6*,5!1&65! +&! +)((7'&(2',F! *,8,61&6(! +,! ',61,<,6(!1%26,!5P6(B@5,!1,!1,=('&6,!,(!

<7(BP+0<7(B&*'P+&(,! 52)A&6(! +,!<T<,!8'4(4*4+,! ,(! 1&65! +,5!<T<,!8'484'()465! ,5(! 1,!

+%4'1',!1,!/-!sF/""!54)(!,6A)'46!.!;4)5!<4)65!:2%&A,*!+&!5P6(B@5,!R,=0]eSD!<41);)7,C!

0/1/0/(A"#<(<3('%8)<(

D;)6!1,!'7&+)5,'!+,5!,=87'),6*,5!+,5!84+P<@',5!,(!*484+P<@',5!46(!7(7!<)5!5425!;4'<,!1,!

;)+<5!42!1,!',AT(,<,6(C!

!
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$,5! <&(7')&2=! 49(,625! 546(! B4<4?@6,5! ,(! ('&658&',6(5! 5&65! ;)552',! &88&',6(,!

VY)?2',!J-WC! $4'5:2,! +,5!1)5:2,5!1,!343'! 546(!6,((4P75F! 26! ;)+<! *4<8+,(F!<4649+4*!1,!

*484+P<@',! ,5(! ',()'7F! +,! ',AT(,<,6(! 1,5! 1)5:2,5! 1,! 343'! ,5(! 146*! 9),6! 26);4'<,! ,(!

B4<4?@6,C! \2'! +,5! 5(,6(5F! :2,+:2,5! 846(5! 1,!R,=0]eSD!8,2A,6(! T(',! 495,'A75! ,6(',!

1,5!<&)++,5!&)65)!:2,!:2,+:2,5!8,()(5!<76)5:2,5!&2!6)A,&2!1,5!;4'(,5!*42'92',5C!$,!8,()(!
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! X"!

D;)6!1,!'712)',!+,!64<9',!1,!*,5!)<8,';,*()465F!+%2()+)5&()46!1%26,!54+2()46!1,!R,=0]eSD!

E!8+25!;&)9+,!*46*,6('&()46F!146*!<4)65!A)5:2,25,F!842''&)(!T(',!26,!8)5(,!<&)5!26,!(,++,!

54+2()46!842''&)(!7?&+,<,6(!,6('&i6,'!1,5!542*)5!1%B4<4?767)(7!125!E!+%7*42+,<,6(!8&'!

?'&A)(7!+4'5!12!57*B&?,!,(!26,!<2+()8+)*&()46!12!64<9',!1,!(',<8&?,5!5,'&)(!67*,55&)',!

&;)6! 1,! *465,'A,'! +%78&)55,2'! 12! ',AT(,<,6(C! ^6,! 48()<)5&()46! 1,! +&! (,*B6):2,! 1,!

',AT(,<,6(! 5,'&)(! 146*! 8'49&9+,<,6(! 8+25! O21)*),25,C! ^6! ',AT(,<,6(! 8&'! 58'&P! ,5(!

,6A)5&?,&9+,C! R7OE! *42'&<<,6(! 2()+)57! 1&65! +%)6125('),! 842'! +,! ',AT(,<,6(! 1,5! 5(,6(5!

&*();5F!)+!6%,5(!*,8,61&6(!8&5!5)<8+,!E!<,((',!,6!Q2A',!1&65!+,!*&5!12!R,=0]eSD!12!;&)(!

12! 54+A&6(!<)=(,! apYI,&2C! G+! ;&21'&)(! A,)++,'!<)62(),25,<,6(! E!<&i(')5,'! +%&(<458B@',!

&;)6!1%7A)(,'!+&!8'7*)8)(&()46!12!*484+P<@',!52'!+,5!<&)++,5C!

K6! '752<7F! *,((,!7(&8,!8'7+)<)6&)',!1,! 5P6(B@5,!,(!<)5,!,6! ;4'<,!1,5! *484+P<@',5!&!

8,'<)5! 1%&<7+)4','! +&! 5P6(B@5,! ,(! 1,! +&! 5(&61&'1)5,'C! K6! ,;;,(! +,! 8'7*71,6(! 8'4(4*4+,!

7(&)(! ;4'(,<,6(! 487'&(,2'0178,61&6(! ,(! 6,! 8,'<,((&)(! 1%49(,6)'! :2,! 1,! ;&)9+,5!

:2&6()(75!1,!8421',!1,!R,=0]eSD!1%26,!8&'(!E!*&25,!1%26!;&)9+,!',61,<,6(!,(!1%&2(',!

8&'(! 12! ;&)(! 1%26,! 12'7,! 1,! 5P6(B@5,! 1,! b!O42'5C! $,5! &1&8(&()465! <)5,5! ,6! 8+&*,! 46(!

8,'<)5!1%&((,)61',!1,5!',61,<,6(!1,!.-!s!E!"N!s!5,+46!+,5!8'484'()465!1,!1,=('&6,!,(!

]eSD!,(!1,!'712)',!+&!12'7,!1,!5P6(B@5,!1,!.J!BC!R,!8+25!+,5!<41);)*&()465!1,!8'4(4*4+,!

&884'(7,5F!64(&<<,6(! +%&?)(&()46!<7*&6):2,!8&'!26,!8&+,F!46(!8,'<)5!1%&2?<,6(,'! +&!

',8'412*()9)+)(7!1,!+&!5P6(B@5,C!$,5!8'4*,5525!1,!<)5,!,6!;4'<,!:2&6(!E!,2=!8,'<,((,6(!

1%49(,6)'!1,5!52884'(5!&1&8(75!&2=!,=87'),6*,5!52)A&6(,5C!

D"@"#a.7+%#?#L#]')%6.2*-#&0#6*+*)P,Q=%#

0/4/1/(D,8,+&*8"#,&"%3(

"C.C/C/C!D6&+P5,!8&'!G6;'&0d42?,!E!('&65;4'<7,!1,!Y42'),'!

D;)6!1,!A7');),'!+,!?',;;&?,!,(!1%,5()<,'!+,5!8'484'()465!1,!1,=('&6,I]eSD!52'!+,!8'412)(!

;)6)F!+,5!*484+P<@',5!46(!7(7!&6&+P575!8&'!YaGdC!

!
X-9,*%!cg!Z!T(%8&*%.!XVJL!',!R%7>NISM0!R%7>NISM[0!NISM!%&!'%7&*)$%!
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!XJ!

$,5!8)*5!E!"JNN!*<0/! ,(!/X"N!*<0/! *4'',58461&6(! ',58,*()A,<,6(!&2=! ;46*()465!_0p!,(!

3|_! 546(! *&'&*(7')5():2,5!12!1,=('&6,!,(! 12!]eSDC! $%,=)5(,6*,! *46O4)6(,!1,! *,5!1,2=!

8)*5!52'!+,5!58,*(',5!12!R,=0]eSD!,(!R,=0]eSD%!*46;)'<,!+&!8'75,6*,!1,!1,=('&6,!,(!1,!

]eSD! VY)?2',!J#WC! $,! 8)*! E! "JNN!*<0/! 52'! +,! ]eSD! *4'',58461! 8'49&9+,<,6(! E! 26,!

84++2()46C!

$,5!&)',5!1,5!8)*5!_p!,(!3|_!546(!',58,*()A,<,6(!8'484'()466,++,5!E!+&!*46*,6('&()46!,6!

1,=('&6,!,(!,6!]eSD!8'75,6(,5!1&65!+%7*B&6()++46C!u'�*,!E!+%7(&+466&?,!&A,*!+&!8&5()++,!

1,! 1,=('&6,F! +%7A4+2()46! 12! '&884'(!! !
!"# !" !"!!"#$%%&"

!"# !" !"#$%&'"
!!""!8,2(! T(',! *4''7+7,! E! +&!

8'484'()46!1,!1,=('&6,!8'75,6(,!1&65!+,!*484+P<@',C!

V)<1%),!^g!Z!M$)1;.%!'%.!.(%8&*%.!XVJL!

N*+(+*&-+$!'%!'%7&*)$%!\M]!')$.!1%!R%7>NISM0!1%!R%7>NISM[!+,!1%!'%7&*)$%!

\$ua0!),8,$%!'-==2*%$8%!.-9$-=-8)&-A%]!
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Z#VsW# /NN! /H!}NF-! .NFH!}JF/!

S&+?'7!26!;&*(,2'!.!,6(',!+,!R,=0]eSD!,(!+,!R,=0]eSD%!*46*,'6&6(!+,5!8'484'()465!1,!

1,=('&6,! )6('412)(,5!
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F! -F#!s! A5! //!sF! &8'@5! +&! '7&*()46! 1,! ?',;;&?,! +,5!

8'484'()465! 1,! 1,=('&6,! 1&65! +,5! 8421',5! 49(,62,5! 546(! ('@5! 8'4*B,5! /H!}NF-!s! A5!

.NFH!}JF/!s!,(!646!5)?6);)*&()A,<,6(!1);;7',6(,5!Va&9+,&2!/#WC!

R&65! +,5! ('&A&2=! 8'7*71,6(5F! +,! *484+P<@',! 1,!<T<,! *4<845)()46! :2,! +,! R,=0]eSD!

7(&)(!8'75,6(7!*4<<,!*46(,6&6(!//!s!1,!1,=('&6,.!54)(!26,!1);;7',6*,!1,!b!s!&A,*!+,5!

'752+(&(5! *)01,5525C! 3,((,! 1);;7',6*,! 842''&)(! 5%,=8+):2,'! 8&'! +&! <7(B41,F! ,6! ,;;,(!

+%&6&+P5,! 1,5! 58,*(',5! YaGd! ,5(! 26,! (,*B6):2,! 5,<)0:2&6()(&()A,! *4<<,! +%,=8+):2,!

S*344+!%&!)1B/"H!)+!5%&?)(!1%26,!,5()<&()46C!

"C.C/C.C!D6?+,!1,!*46(&*(!

$,! 1,=('&6,! ,5(! ('@5! BP1'48B)+,! (&61)5! :2,! +,! ]eSD! ,5(! BP1'48B49,C! $&! 9&+&6*,!

BP1'48B)+,IBP1'48B49,!1,5! *484+P<@',5!R,=0]eSD!,(!R,=0]eSD%!&!7(7!7A&+27,!&)65)!

:2,!+%)<8&*(!1,!+%)65,'()46!1,!(&*'4+)<25F!+,!(42(!&!7(7!*4<8&'7!&2!343'!62C!

!

X-9,*%!ce!Z!M$91%!'%!8+$&)8&!

P$&*%!,$%!9+,&&%!'[%),!(,*%!%&!,$%!.,*=)8%!(1)$%!'%!R%7>NISM0!R%7>NISM[0!!

R%7>NISMVMU0!U+U*!%&!NISM!\$u^_0!w!(x_0_f]!
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! X-!

D2*26,! 1);;7',6*,! 5)?6);)*&()A,! 6%&! 7(7! 64(7,! ,6(',! +,5! 84+P<@',5! V]eSDF! R,=0]eSDF!

R,=0]eSD%! ,(! R,=0]eSDaD3WC! $,! 343'! :2&6(! E! +2)! ,5(! <4)65! BP1'48B49,! :2,! +,5!

84+P<@',5C!

$,5!&6?+,5!1,!*46(&*(!�!52'!+,!]eSD!546(!*4<8&'&9+,5!&2=!'752+(&(5!&6(7'),2'5!8'75,6(75!

8&'! R,'j&42)! %&! )1B.! VHHk! A5! Hb!}.kW! (&61)5! :2%&A,*! +,! R,=0]eSD! 26,! 1);;7',6*,!

*4657:2,6(,!1,!.Nk!,5(!*465(&(7,!VbNk!A5!HH!}"kWC!$&!1);;7',6*,!1,!52884'(F!1,5!;)+<5!1,!

R,=0]eSD!1&65! +,!8',<),'!*&5!,(!1,5!1)5:2,5!',*42A,'(5!1,!R,=0]eSDF!8,2(!T(',!26,!

BP84(B@5,!,=8+):2&6(!*,((,!1);;7',6*,C!

$&! <42)++&9)+)(7! 1%26,! 52';&*,! )6;+2,! 52'! 8+25),2'5! 8&'&<@(',5! 9)4+4?):2,5! (,+5!

+%&154'8()46! 1,5! 8'4(7)6,5F! +%&1B75)46! ,(! +&! 8'4+);7'&()46! *,++2+&)',/JNF/J/! 42! +%&1B75)46!

9&*(7'),66,C/J.! \2'! 26,! 52';&*,! ('@5! BP1'48B49,! +,5! *4<845&6(5! 1,! +&! <&(')*,5!

,=('&*,++2+&)',5!A46(!5%&154'975!1&65!26,!*46;)?2'&()46!')?)1,!:2)!',61!*,'(&)65!1,! +,2'!

5)(,5!<4)65!&**,55)9+,5F!*,!:2)!+)<)(,!+%&1B75)46!*,++2+&)',C!^6,!52';&*,!('@5!BP1'48B)+,!6,!

8,'<,(!8&5!646!8+25!+%&1B75)46!*,++2+&)',!*&'!+,5!;4'*,5!1%)6(,'&*()465!,6(',!+&!*,++2+,!,(!

+&!52';&*,!546(!('48!;&)9+,5C/JN!3,'(&)6,5!7(21,5!46(!<46('7!:2%26!&6?+,!1,!*46(&*(!�!1,!

-N0#Nk! 1466&)(! +,5! <,)++,2'5! '752+(&(5! 12! 84)6(! 1,! A2,! 1,! +&! 8'4+);7'&()46! 1,5!

;)9'49+&5(,5C/J/!

\425! ;4'<,!1,! ',AT(,<,6(! +,!R,=0]eSD!,5(!146*!26,!52';&*,!BP1'48B49,!8'75,6(&6(!

26! &6?+,! 1,! *46(&*(! 5,<9+&9+,! E! *,+2)! 12! ]eSD! 5,2+! ,(! 5287'),2'! E! HNkC! 3,((,! A&+,2'!

7+,A7,!6,!5,<9+,!146*!8&5!T(',!48()<&+,C!^6!<&(7')&2!8+25!BP1'48B)+,!8,'<,(('&)(!26,!

<,)++,2',! '78&'&()46! ()552+&)',/JNF/J/! *,8,61&6(! +%)<8&*(! 52'! +,5!&2(',5!8'48')7(75! 5,'&)(!

8'49&9+,<,6(!646!67?+)?,&9+,C!

0/4/4/(M*,+&"%3(K(+%8$#(*&8,3J<8(

D;)6!1%&A4)'!26,!8',<)@',!)17,!1,!+&!'7&*()46! -$!A-A+!&2!R,=('&6,0]eSD!1,5!R,=0]eSD!

,(! R,=0]eSD%! ;)+<5! 46(! 7(7! )<8+&6(75! 1&65! +&! 8&'4)! &914<)6&+,! 1,! '&(C! $,! *B4)=! 1,!

+%)<8+&6(&()46! )6('&<25*2+&)',!8+2(Z(!:2,!5425!*2(&67,F!*4<<,!*465,)++7!8&'! +&!64'<,!

G\_! /NHH"F! ,5(! O25();)7! 8&'! +&! A&5*2+&')5&()46! 8+25! )<84'(&6(,! 1,5! <25*+,5C! K6! ,;;,(!

+%49O,*();!7(&6(!1%2()+)5,'!+,5!R,=0]eSD!42!R,=0]eSD%!*4<<,!',AT(,<,6(!1,!5(,6(!)+!,5(!

8+25!8,'()6,6(!1,!+,5!7A&+2,'!1&65!26!<)+),2!8+25!&2!*46(&*(!12!5&6?C!

! !
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! XX!

!

X-9,*%!c`!Z!PA+1,&-+$!'%!1[2()-..%,*!'%!1)!8:)(%!8%11,1)-*%!

.%!=+*/)$&!),&+,*!'%.!=-1/.!'%!R%7>NISM!%&!R%7>NISM[!)(*4.!-/(1)$&)&-+$!%$!

-$&*)/,.8,1)-*%!8:%@!1%!*)&!5!e0!^f!%&!a_!d+,*.B!\$ua0!),8,$%!'-==2*%$8%!.-9$-=-8)&-A%]!

\2'! +&!Y)?2',!JbF! +,5!U46,5!?')57,5! ',8'75,6(,6(! +&!8+&*,!1,5! ;)+<5!1,!*484+P<@',5C!3,5!

1,'6),'5! 5,!17*4++,6(!1&65! +,5!*4+4'&()465!pK!*&'! +,5! +&<,5!529)55,6(!1,2=! ;4)5!8+25!1,!

9&)65!1,!(4+2@6,!,(!+,!<46(&?,!5,!;&)(!E!+%K2j)(!(&61)5!:2,!52'!+,5!*4+4'&()465!1,!6&8B(4+!

D\0R!*B+4'4&*,(&(,F!+,!<46(&?,!,5(!&:2,2=!,(!+,5!;)+<5!546(!,6*4',!,6!8&'(),!8'75,6(5C!!

34<<,! +,! <46(',! +,5! *4+4'&()465! pKF! +,5! '7&*()465! &2! R,=0]eSD! ,(! R,=0]eSD%! 546(!

5,<9+&9+,5! VY)?2',!JbWC! ^6,! *B&8,! *,++2+&)',! 5,! ;4'<,! &2(42'! 1,5! ;)+<5! 1@5! X!O42'5F!

17+)<)(7,!8&'! +,5!1429+,! ;+@*B,5! O&26,5! VY)?2',!JbW! ,(!6%7A4+2,!8&5! &2! *42'5!12! (,<85!

VJNFJ#!}/.F/N!�<! A5! JXF//!}/.FJ"!�<! ',58,*()A,<,6(! E! �X! ,(! �"N! 52'! +,! R,=0]eSDW!

VY)?2',!JHWC! $&! <,52',! 1,! +%78&)55,2'! 1,! *,((,! *B&8,! 6,! <46(',! 7?&+,<,6(! &2*26,!

1);;7',6*,! 5)?6);)*&()A,! ,6(',! +,! R,=0]eSD! ,(! +,! R,=0]eSD%! V',58,*()A,<,6(!

JXF//!}/.FJ"!�<! A5! XNFN.!}.#F#J!�<! E! �"NW! VY)?2',!JHWC! $,! <&':2&?,! ,6! '45,! 1,5!

,5(7'&5,5! 0! 587*);):2,5! 1,5! ?'&62+4*P(,5! 0! &2! [&8B(4+! D\0R! 3B+4'4&*,(&(,F! <)5! ,6!

7A)1,6*,! 8&'! +,5! ;+@*B,5! A)4+,((,5! VY)?2',!JbWF! )++25(',! +%&95,6*,! 1%)6;+&<<&()46!

*B'46):2,C!

$%)6('412*()46! 1%26! *4'85! ,=4?@6,! 1&65! +%4'?&6)5<,! 17*+,6*B,! 26,! '7&*()46!

)6;+&<<&(4)',! 8+25! 42! <4)65! )<84'(&6(,! :2)! 8,2(! &942()'! E! +%,6*&852+&()46! 12! *4'85!

7('&6?,'!8&'!26,!*&852+,!;)9',25,!,(!+&!;4'<&()46!1,!*,++2+,5!?7&6(,5!E!*4'85!7('&6?,'C/.J!

$%)<8+&6(&()46! 1466,! +),2! E! 26,! 8',<)@',! 8B&5,! )6;+&<<&(4)',! &)?2! :2)! 8,2(! 5,!

('&65;4'<,'! ,6! 8B&5,! )6;+&<<&(4)',! *B'46):2,! &942()55&6(! E! +&! ;4'<&()46! 1,!

?'&62+4<,5! 4x! 8'4+);@',6(! +,5! *,++2+,5! ;)9'49+&5():2,5! :2)! ;4'<,6(! 8&'! +&! 52)(,! 26,!

*&852+,!;)9',25,C!K6!8&'&++@+,F! +%&1B75)46!1,!<464*P(,5!8,2(!,6('&)6,'!26!',*'2(,<,6(!

1,!<&*'48B&?,5!:2)! ,6! 5,!1);;7',6()&6(! 5,! ('&65;4'<,6(!,6! *,++2+,! ?7&6(,C/J"!R%&2(',5!

7(21,5! A)5&6(! E! 7A&+2,'! 1,! 642A,&2=! 9)4<&(7')&2=! 42! ',AT(,<,6(5! 46(! <,52'7,5!

+%78&)55,2'! 1,! +&! *B&8,! *,++2+&)',! ,6(42'&6(! 26! <&(7')&2! )<8+&6(7C! $,5! 78&)55,2'5!

49(,62,5! A46(! 1,! #N! E! /.N!~<!842'! 1,5! BP1'4?,+5! E! 9&5,!1,!]$uD!&A,*!42! 5&65! ]Ku!

5,9&*)1!&*)1!1)&*'P+&(,F/JJ!E!#NN!�<!E!/-NN!�<!842'!1,5!8&5()++,5!1,!5)+)*46,!',*42A,'(,5!

1,! ]$uD! 42! 1%26! )6B)9)(,2'! 1,! a[Y0�C/J-! R%&2(',! 8&'(F! +%)6O,*()46! 1%26,! 54+2()46! &6()0

&1B75)A,!8,2(!8,'<,((',!+&!'712*()46!1,!*,((,!;4'<&()46!*,++2+&)',!##bF/N!}.X-F/.!�<!E!



!

!Xb!

"-#FHX!}//.C//!�</J#C! 3,5! *B&8,5! *,++2+&)',5! 546(! 146*! 8+25! 78&)55,5! :2,! ! *,++,5!

49(,62,5! 52'! +,! R,=0]eSDC! 3,8,61&6(! *,5! 78&)55,2'5! 6,! 546(! 8&5! 1)',*(,<,6(!

*4<8&'&9+,5!E! *,++,5! 52'! +,5!1,=('&6,0]eSDC!K6!,;;,(!<T<,!5)! +,5! A&+,2'5! 546(! (42(,5!

<,52'7,5!"N!O42'5!&8'@5!)<8+&6(&()46F!+,5!5)(,5!1%)<8+&6(&()465!546(!1);;7',6(5!0!1&65!+,!

B&2(!42!9&5!12!145!12!'&(!5425! +&!8&6)*2+,!42!,6!54250*2(&67,!0!&)65)!:2,! +&!(&)++,!1,5!

)<8+&6(5!(,5(75!0!',58,*()A,<,6(!1,5!8&5()++,5!�/N!<<!78&)55,2'!.!<<F!�.!*<!78&)55,2'!

/F-!<<!42!1,5!;)+<5!',*(&6?2+&)',5!/N=/N=.!<<"C!

$,5!*484+P<@',5!1,!R,=('&6,0]eSD!6,!17*+,6*B,6(!146*!8&5!1,!'7&*()46!)6;+&<<&(4)',!

<&':27,! ,(! 5,<9+,6(! 17*+,6*B,'! 26,! '78465,! E! *4'85! 7('&6?,'! <)6,2',C! D2*26,!

'7&*()46!)6;+&<<&(4)',!*B'46):2,F!6)!<&*'48B&?,5F!6)!*,++2+,5!?7&6(,5!E!*4'85!7('&6?,'!

6%46(!7(7!495,'A75C!$&!*B&8,!*,++2+&)',!,5(!8')6*)8&+,<,6(!*4<8457,!1,!*4++&?@6,!,(!,5(!

8'49&9+,<,6(! ;)9',25,C! R,! 8+25F! 546! 78&)55,2'! '&)5466&9+,! 6%)54+,! 8&5! +,!<&(7')&2! 12!

',5(,! 1,! +%4'?&6)5<,! ,(! 8,'<,(! 1%,6A)5&?,'! +%2()+)5&()46! 1,5! 1,=('&6,0]eSD! *4<<,!

8+&(,;4'<,!1,! +)97'&()46C!D2! A2!1,5! '752+(&(5F! 6425!842A465!,587','!:2,! +,5!8')6*)8,5!

&*();5!54),6(!146*!1)5846)9+,5!&2!6)A,&2!12!()552!*)9+,C!

D! *,! 5(&1,F! 1,2=! *4<845)()465! 1,! *484+P<@',!46(! 7(7! *4<8&'7,5C! K++,5! 6,! 1);;7'&),6(!

:2,!8&'!+,5!8'484'()465!1,!1,=('&6,!,(!]eSD!)6('412)(,5!+4'5!1,!+&!5P6(B@5,F!//>bH!<I<!

842'! +,! R,=0]eSD! ,(! ./>XH!<I<! 842'! +,! R,=0]eSD%C! 3,5! *484+P<@',5! 46(! 7(7!

*&'&*(7')575!8&'! )6;'&0'42?,!E! ('&65;4'<7,!1,!Y42'),'F!<,52',!1%&6?+,!1,!*46(&*(!&)65)!

:2,! 8&'! )<8+&6(&()46! )6('&0<25*2+&)',! *B,U! +,! '&(C! Y&*,! E! +%&95,6*,! 1,! 1);;7',6*,5!

5)?6);)*&()A,5! ,6(',! +,! R,=0]eSD! ,(! +,! R,=0]eSD%! 1&65! +%,65,<9+,! 1,5! &6&+P5,5! &255)!

9),6!8BP5)*40*B)<):2,5!:2,!9)4+4?):2,5F! )+! &! 7(7!17*)17!1,!842'52)A',! +%7(21,!&A,*!26!

26):2,!*484+P<@',F!+,!R,=0]eSDC!3,!1,'6),'!&!7(7!57+,*()4667!*&'!+,5!7(21,5!8'7&+&9+,5!

;42'6)55&),6(!17OE!1,!64<9',25,5!)6;4'<&()465C!

D"D"#a.7+%#@#L#Z-7)P3%#&0#=%(W.%,%-.#1%TUBK5Z#

^6,! ;4)5! 57+,*()4667F! +%49O,*();! 7(&)(!1%7A&+2,'! +&! *&8&*)(7!12!R,=0]eSD!E! ',*42A')'!26!

5(,6(!,(!E!7(21),'!646!5,2+,<,6(!+&!'75)5(&6*,!12!',AT(,<,6(!<&)5!&255)!546!7A&+2&()46!

9)4+4?):2,! A)50E0A)5! 1,5! 9&*(7'),5F! 1,! +&! *4&?2+&()46F! 1,5! *,++2+,5! *)'*2+&6(,5! ,(! 1,! +&!

(4+7'&6*,!,(!+%)<8&*(!-$!A-A+!52'!+&!',5(7645,C!

! !
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! XH!

0/0/1/(D,8,+&*8"#,&"%3#(!7(+%$%-C)H8<(8<&<37(

"C"C/C/C!d75)5(&6*,!5425!;+2=!

D;)6! 1,! 5%&552','! :2,! +,! ',AT(,<,6(! 6,! 5%&+(@',! 8&5! 26,! ;4)5! 5425! ;+2=! 1,5! 5(,6(5!

R,=0]eSD!46(!7(7!8+&*75!,6!*461)()465!1P6&<):2,5!!E!�|/NNN!50/C!

!
X-9,*%!f_!Z!SPI!'%!.&%$&.!*%8+,A%*&.!'%!R%7>NISM!);)$&!()..2!e!d+,*.!')$.!1[%),!

M>P$!8+$'-&-+$.!.&)&-3,%.!I>P$!8+$'-&-+$.!';$)/-3,%.!zu^___!.>^!

F%.!.&%$&.!+$&!2&2!'2(1+;2.0!*%8+,A%*&.!()*!&*%/()9%0!.%*&-.!/)$,%11%/%$&!.,*!,$!

<)11+$%&!(,-.!'2(1+;2.!5!$+,A%),!

$&! Y)?2',!-ND! <46(',! 1,5! )<&?,5! SKe! 12! 5(,6(! R,=0]eSD! *46('Z+,F! 178+4P7! &8'@5!

5,'()55&?,!52'!26!9&++46F!&P&6(!8&557!X!O42'5!1&65!+%,&2!E!"Xk3!,6!*461)()46!5(&():2,C!^6!

',AT(,<,6(!26);4'<,!5&65!*'&:2,+2',F!6)!*'T(,!6)!846(!,6(',!+,5!<&)++,5!,5(!495,'A7C!3,+&!

*46;)'<,!:2,!+,!R,=0]eSD!8,'<,(!1,!',*42A')'!26!5(,6(!1,!<&6)@',!26);4'<,F!'75)5(,!E!

26!5,'()55&?,!52'!+,!9&++46!,(!E!26!',178+4),<,6(C!

$%495,'A&()46!1,!RK\!*4<<,'*)&+)575!46(!<46('75!:2%&8'@5!178+4),<,6(!1&65!1,! +%,&2!

17)46)57,!E!.-k3!,(!495,'A&()46!SKe!)<<71)&(,!JF#!s!E!/NN!s!1,5!',AT(,<,6(5!7(&),6(!

,614<<&?75! 8&'! 1,5! *'T(,5F! 1,5! ;)552',5F! 1,5! 17*4++,<,6(5F! 1,5! 17+&<)6&?,5! 42! 1,5!

846(5! ,6(',! +,5! <&)++,5C/JX! D8'@5! X!O42'5! E! "Xk3! 5425! ;+2=! <)<&6(! +,! 179)(! 5&6?2)6!

*4'46&'),6F! 6)! *'&:2,+2',5! 6)! 17*B)'2',5! 6,! 546(! &88&'2,5! &2! 6)A,&2! 12! ',AT(,<,6(!

R,=0]eSD!VY)?2',!-NeWC!D2*26!<&6:2,!1,!<&()@',!1`!E!26!17+&<)6&?,!6%,5(!&88&',6(!

<&)5! :2,+:2,5! &587')(75! 546(! 495,'A&9+,5! ,6!<)*'45*48),! 7+,*('46):2,F! 8'49&9+,<,6(!

12,5!E!26!?46;+,<,6(!12!84+P<@',!42!E!+&!;4'<&()46!1%26!+7?,'!178Z(!VY)?2',!-NeWC!!

[425! 842A465! 146*! *465)17','F! ,6! *4<8&'&6(! &A,*! +,5! &58,*(5! <)*'45*48):2,5! 1,5!

5(,6(5!*4<<,'*)&2=/NXF/Nb!:2,!*,((,!7(&8,!*'2*)&+,!1&65! +&! 52)(,!1,!64(',! ('&A&)+F! &!7(7!

;'&6*B),!&A,*!52**@5!&2!A2!1,!645!'752+(&(5C!!

R%26,!<&6)@',!?767'&+,F! +,5!1)A,'5! ('&A&2=!1&65!*,!14<&)6,!7A&+2,6(! +,5! ',AT(,<,6(5!

,6!<)+),2!&:2,2=!17)46)57C/JX!R&65!*,((,!7(21,!6425!&A465!*B4)5)!1&65!26!8',<),'!(,<85!

1,!;&)',!1,!<T<,!&;)6!1,!+)<)(,'!+&!8'75,6*,!1%7+7<,6(!(,+5!+,5!5,+5!:2)!&2'&),6(!82!*'7,'!

26! 178Z(! 52'! +,! ',AT(,<,6(! ,(! 146*! *4<8+,=);),'! +%&6&+P5,! 1,5! '752+(&(5C! K6! *,! :2)!

*46*,'6,!+,5!7(21,5!1,!'75)5(&6*,!1,!52';&*,!1,5!<&(7')&2=F!+,5!14667,5!1,!+&!+)((7'&(2',!

546(! A&')&9+,5C! $,5!<&(7')&2=! 8,2A,6(! T(',! 8+&*75! 5425! &?)(&()46F! (,+5! \B&2+4A!%&! )1B/Jb!

842'! +,2'! 5(,6(! V/NN('I<)6W!42! 5425! ;+2=! (&6?,6(),+5C/JH! K6! *,!:2)!6425! *46*,'6,F!6425!



!

!bN!

&A465! *B4)5)! 1,! 6425! '&88'4*B,'! +,! 8+25! 8455)9+,! 1,5! *461)()465! 8BP5)4+4?):2,5! ,6! 5,!

8+&v&6(! E! +&! ;4)5! E! "Xk3! ,(! ,6! &88+):2&6(! 1,5! *46('&)6(,5! <7*&6):2,5! (&6?,6(),++,5!

<)<&6(!&)65)! +%7*42+,<,6(!8BP5)4+4?):2,!1&65!26,!&'(@',C![7&6<4)65F!*,!(,5(!842''&)(!

T(',! 48()<)57! ,6! &2?<,6(&6(! +,5! ;4'*,5! (&6?,6(),++,5C! ]42'! *,+&F! 6425! 8'4845465!

1%2()+)5,'! 54)(!26!<)+),2! *4<<,!,6')*B)! ,6!&+92<)6,F!8'4(7)6,!<&O4')(&)',!12! 5&6?F!:2)!

8,'<,(('&)(! 1%&2?<,6(,'! +&! A)5*45)(7! 12! 5&6?! 54)(! 12! 8+&5<&C! $%)6*46A76),6(! 1,! *,!

1,'6),'! ,5(! +,! ')5:2,! 1,! *46(&<)6&()46! &2! 942(! 1,! X! O42'5! 5425! ;+2=C! 3,((,! 12'7,! ,5(!

',+&()A,<,6(!*42'(,C!3,8,61&6(F!1,5!7(21,5!'7&+)57,5! -$!A-A+!<46(',6(!:2,!+,!5(,6(!,5(!

'&8)1,<,6(! ',*42A,'(! 1%26! 178Z(! 8'4(7):2,! 1@5! 546! )6('412*()46! 1&65! +,! A&)55,&2!

5&6?2)6/.J! 82)5! 1,! ()552! ,(! 1%26,! *42*B,! 1,! *,++2+,5! ,614(B7+)&+,5! 8+25! 42! <4)65!

*4<8+@(,! &8'@5! /N! E! /J! O42'5! 1%)<8+&6(&()46C/N.F/N#! D)65)F! 26,! ;4)5! ',*42A,'(F! +,!

',AT(,<,6(!6,!529)(!8+25!+,5!<T<,5!,;;4'(5C![7&6<4)65F!+&!8455)9)+)(7!1,!<&+845)()46!42!

1,!646!*46?'2,6*,!12!5(,6(!&A,*!+&!8&'4)!8,2(!)6;+2,'!52'!5&!52';&*,C/-N!R&65!*,5!*&5!1,5!

8'49+@<,5!1,!'75)5(&6*,!12!',AT(,<,6(!842''&),6(!5,!845,'F!,(!)+!5,'&)(!542B&)(&9+,F!,6!

5,!9&5&6(!52'!+,5!1);;7',6(5!'752+(&(5!)6!A)A4F!1,!8'4+46?,'!*,((,!7(21,!&2!<)6)<2<!,6(',!

.N!,(!"N!O42'5C!\)!67*,55&)',F!1,5!(,*B6):2,5!842'!&**'4)(',!+%&1B75)46!,6(',!+,!<7(&+!12!

5(,6(! ,(! +,! *484+P<@',! 12! ',AT(,<,6(! 842''&),6(! T(',! ,6A)5&?7,5C! 3,'(&)6,5! 54+2()465!

46(! 17OE! 7(7!17*')(,5! 9&57,5! 52'! +%&O42(! 1%26,! *42*B,! )6(,'<71)&)',! &P&6(! 5)<8+,<,6(!

26,!<,)++,2',!&1B75)46FX!?',;;7,!E!+&!5('2*(2',!<7(&++):2,/-/!42!6&64*428+7,C/-.!

"C"C/C.C!D1B75)46!9&*(7'),66,!

$%26! 1,5! ')5:2,5! +4'5! 1,! +%)<8+&6(&()46! 1%26! 1)5845)();! <71)*&+! ,5(! +%)6;,*()46! 52'!

8'4(B@5,C!$%4**2'',6*,!1,5!)6;,*()465!1,!5(,6(5!,5(!'&',F!e45<&6!%&!)1B!'&884'(,6(!X#!*&5!

1%)6;,*()46!1,!5(,6(5!A&5*2+&)',5!,6!<7(&+!62!146(!5,2+,<,6(!.H!*46*,'6,6(!1,5!5(,6(5!

*4'46&'),65C/J!a42(,;4)5F!*,((,!*4<8+)*&()46!*4612)(!E!26,!'70)6(,'A,6()46!,6!2'?,6*,!,(!

,5(! &554*)7,! E! 26! B&2(! (&2=! 1,! <4'(&+)(7! 0! "bFHs! 842'! +,5! 5(,6(5! *4'46&'),65/J! 0! :2)!

O25();),! +%)<84'(&6*,! 1,! +%7A&+2&()46! 1,! +%&1B75)46! 9&*(7'),66,! 52'! +,! *484+P<@',C!

T&)(:;1+8+88,.! ),*%,.! 7(&6(! +&! 9&*(7'),! <&O4')(&)',<,6(! <)5! ,6! *&25,! +4'5! 1,! *,((,!

*4<8+)*&()46F/J!,++,!&!7(7!*B4)5),!1&65!*,((,!7(21,C!

!

X-9,*%!f^!Z!M':2.-+$!<)8&2*-%$$%!

M':2.-+$!'%!T&)(:;1+8+88,.!),*%,.!.,*!1%.!'-.3,%.!'%!U+U*0!1%.!=-1/.!'%!R%7>NISM!%&!'%.!

(,-&.!*%8+,A%*&.!'%!8+11)94$%0!8+$&*b1%!(+.-&-=B!\$ua0!w!(x_0_f0!ww!(x_0_^]!

! !
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! b/!

$&!Y)?2',!-/!<46(',!+%&1B75)46!9&*(7'),66,!52'!+,5!;)+<5!1,!R,=0]eSD!,(!+,5!1)5:2,5!1,!

343'! 8&'! '&884'(! E! 26! *46('Z+,! *4++&?@6,F! (7<4)6! 1,! +%&1B75)46! E! +&! <&(')*,!

,=('&*,++2+&)',C!\2'!+,!R,=0]eSDF!',58,*()A,<,6(!//!,(!JFJH!;4)5!<4)65!1,!9&*(7'),5!46(!

&1B7'7!*4<8&'7!&2!343'!,(!&2!*46('Z+,!*4++&?@6,!V8|NFNN//!,(!8|NFN/#"WC!K6!*46('&5(,F!

JF#X!;4)5!8+25!1,!9&*(7'),5!46(!&1B7'7!52'!+,!343'!:2,!52'!+,!*46('Z+,!V8|NFNN.JWC!

$%&1B75)46! 1,5! T&)(:;1+8+88,.! ),*%,.! 52'! 26,! 52';&*,! 178,61! 64(&<<,6(! 1,! 546!

*&'&*(@',! BP1'48B49,F! 1,! +%&154'8()46!1,5! 8'4(7)6,5! &)65)! :2,!1,! +&! '2?45)(7! 1,! *,((,!

52';&*,C/J.!S&+?'7! +,! ;&)(! :2,! +,! 343'! 54)(!<4)65! BP1'48B49,! +,!R,=0]eSDF! +%&1B75)46!

9&*(7'),66,!52'!*,(!&++)&?,!,5(!5)?6);)*&()A,<,6(!('@5!5287'),2',!E!*,++,!12!*484+P<@',C!

$%7+,*('4084+)55&?,! 1,5! 1)5:2,5! 1,! 343'! 842''&)(! &A4)'! ?767'7! 1,5! <)*'40'&P2',5! :2)!

5,'A)'&),6(!1,!6)*B,!&2=!9&*(7'),5F!*,((,!BP84(B@5,!,=8+):2,'&)(!+&!;4'(,!&1B75)46!52'!+,!

<7(&+!62C!$,!1,=('&6,!,5(!26!84+P<@',!;&A4')5&6(!+%&1B75)46!9&*(7'),66,C/-"!D!+%)6A,'5,F!

1,5! 84+P<@',5! 17')A75! 12! 84+PV<,(BP+!<,(&*'P+&(,W! V]SSDW! 46(! 17OE! <46('7! +,2'!

*&8&*)(7!E!'712)',!+%&1B75)46!9&*(7'),66,F/"J!)+!5,<9+,'&)(!:2,!+,!R,=0]eSD!82)55,!&A4)'!

1,5!8'48')7(75!5,<9+&9+,5C!3,5!8'48')7(75!&6()9&*(7'),66,5!6425!5,<9+,6(!)6(7',55&6(,5!

842'!26!',AT(,<,6(!1,!5(,6(C!

0/0/4/(P*)%+%)$,&"O"-"&*(

"C"C.C/C!D1B75)46!1,5!8+&:2,((,5!

R&65! 26! 8',<),'! (,<85! +%&1B75)46! 1,5! 8+&:2,((,5! 52'! +,5! R,=0]eSD! &! 7(7! 7A&+27,!

*4<<,! ',;+,(! 1,! +%B7<45(&5,! 8')<&)',C! K++,! ;42'6)(! 7?&+,<,6(! 1,5! )6;4'<&()465! 52'!

+%&*()A&()46!8+&:2,((&)',!,6('&6(!,6!O,2=!1&65!+&!1,2=)@<,!8B&5,!1,!+&!*4&?2+&()46C!

K6! *461)()465! 5(&():2,5!>! a42(! 1%&94'1! +%&1B75)46! 8+&:2,((&)',! &! 7(7! 7A&+27,! ,6!

*461)()465! 5(&():2,5! ,6! 2()+)5&6(! 26,! 5258,65)46! 1,! 8+&:2,((,5! +&A7,5C! $,5! '752+(&(5!

49(,625! &A,*! +,! R,=0]eSD!8&'! *4<8&'&)546! &A,*! +,! 343'! ,(! +&! e\D! V*46('Z+,! 67?&();W!

546(!8'75,6(75!Y)?2',!-.C! G+5! 546(!,=8')<75!,6! ;46*()46!1,!*,2=!49(,625!1&65! +,5!82)(5!

',*42A,'(5!1,!*4++&?@6,!V*46('Z+,!845)();F!3ad$WC!

!

X-9,*%!fY!Z!s,)$&-=-8)&-+$!'%!1[)':2.-+$!'%.!(1)3,%&&%.!%$!8+$'-&-+$.!.&)&-3,%.!

)(*4.!Y:!'[-$8,<)&-+$!5!LV!.,*!'%.!'-.3,%.!U+U*!+,!R%7>NISM!%&!'%.!=+$'.!'%!(,-&.!

*%8+,A%*&.!'%!ITM!\8+$&*b1%!$29)&-=]B!!

F%.!*2.,1&)&.!.+$&!%7(*-/2.!%$!(*+(+*&-+$!'%.!(1)3,%&&%.!);)$&!)':2*2!.,*!'%.!'-.3,%.!

*%8+,A%*&.!'%!8+11)94$%!\8+$&*b1%!(+.-&-=0!UVLF]B!\$ua0!ww!(x_0_^]!



!

!b.!

$&! Y)?2',!-.! <46(',! :2,! +%&1B75)46! 1,5! 8+&:2,((,5! 52'! +,! R,=0]eSD! ,5(! .FX! ;4)5!

)6;7'),2',!&2!3ad$!V-/FN/!}/-F/bs!A5!/NNsF!8�NFNNN/W!,(!&2!343'!V"#F#X!}/JF#JsWC!e),6!

:2,!*,((,!5,*461,!1);;7',6*,!6,!54)(!8&5!5)?6);)*&()A,!V8|NFN#/"WF! +,5!)<&?,5!SKe!1,!+&!

Y)?2',!-"!)++25(',6(!*,5!'752+(&(5C!

!
X-9,*%!fa!Z!#<.%*A)&-+$!),!SPI!'%.!(1)3,%&&%.!)(*4.!)':2.-+$!%$!8+$'-&-+$!.&)&-3,%!

.,*!'%.!'-.3,%.!8+11)94$%0!U+U*!%&!R%7>NISMB!P8:%11%!Y_!{/!9*+..-..%/%$&!Y!{/B!

R,!8+25F! +%&*()A&()46!1%26,!8+&:2,((,!,5(! +)7,!E!5&!<4'8B4+4?),C!K6!,;;,(F!26,!8+&:2,((,!

'461,! E! +%7(&(! 646! &*()A7,! *B&6?,! 8'4?',55)A,<,6(! 1,! ;4'<,! +4'5:2%,++,! 5%&*()A,C! _6!

1)5()6?2,! 26! 5(&1,! 1,61')():2,! 4x! ,++,! 7<,(! 1,5! ;)+4841,5F! 26! 5(&1,! )6(,'<71)&)',!

1%7(&+,<,6(! 1,61')():2,! 42! ,++,! 5%7(&+,! ,6! 7<,((&6(! 1,5! ;)+4841,5! 82)5! +%7(&+,<,6(!

*4<8+,(!&2!8+25!;4'(!1,!546!&*()A&()46C/-J!$,5!8+&:2,((,5!&P&6(!&1B7'7!52'!+,!R,=0]eSD!

*465,'A,6(!26,!;4'<,!'461,!&A,*!(42(!1,!<T<,!:2,+:2,5!;)+4841,5!5)?6,!1%26,!+7?@',!

&*()A&()46!(&61)5!:2,!52'!+,!343'!,++,5!546(!1&65!26!5(&1,!1%7(&+,<,6(!1,61')():2,C!\2'!+,!

*4++&?@6,F! +,! 8+25! ;4'(! ?'455)55,<,6(! <46(',! 26,! *42*B,! 1,! 8+&:2,((,5! 7(&+7,5!

',*42A'&6(! +%,65,<9+,! 1,! +&! 52';&*,F! *,! :2)! (7<4)?6,! 1%26,! 8+25! ;4'(,! &*()A&()46C! $,5!

8+&:2,((,5! 546(! 146*!<4)65! &*()A7,5! 8&'! +,! *46(&*(! &A,*! R,=0]eSD! :2,! *,+2)! &A,*! +,!

343'C!

K6!*461)()465!1P6&<):2,5!>!3,5!*461)()465!546(!8+25!8BP5)4+4?):2,5F!+,5!8+&:2,((,5!546(!

,6! *46(&*(! 1,! <&6)@',! 8+25! 9'@A,! &A,*! +,! <&(7')&2! ,(! ,++,5! 529)55,6(! 26,! ;4'*,! 1,!

*)5&)++,<,6(!:2)!5%48845,!&2=!)6(,'&*()465!1%&1B75)46!,(!8,2(!8'4A4:2,'!+,!17*4++,<,6(!

1,5!8+&:2,((,5C!

! !
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! b"!

!
X-9,*%!fc!Z!M':2.-+$!'%.!(1)3,%&&%.!%$!8+$'-&-+$.!';$)/-3,%.!

M!Q!J/)9%.!5!-$&%*A)11%.!*29,1-%*.!I!Q!s,)$&-=-8)&-+$!',!$+/<*%!'%!(1)3,%&&%.!)':2*2%.!

),!8+,*.!',!&%/(.B!F%!.)$9!&+&)1!8+$&%$)$&!1%.!(1)3,%&&%.!/)*3,2%.!),!'-+8>g!%.&!

(%*=,.2!5!A-&%..%!(:;.-+1+9-3,%!\zu^f__!.>^]!(%$')$&!Y!/-$!5!LV!.,*!'%.!1)/%11%.!'%!A%**%!

*%8+,A%*&%.!'%!R%7>NISM!+,!'%!8+11)94$%0!8+$&*b1%!(+.-&-=B!

D8'@5! .!<)6F! &2*26,! 8+&:2,((,! 6%&! &1B7'7! 52'! +,! R,=0]eSD! (&61)5! :2,! +,! *46('Z+,!

*4++&?@6,! ,6! ,5(! ',*42A,'(! VY)?2',!-JWC! [7&6<4)65F! :2,+:2,5! 8+&:2,((,5! 46(! &1B7'7!

<4<,6(&67<,6(! ,(! 1,!<&6)@',! )54+7,!<&)5! +,5! )6(,'&*()465! 6%7(&6(! 8&5! 52;;)5&<<,6(!

;4'(,5F!+,5!8+&:2,((,5!46(!7(7!,<84'(7,5!8&'!+,!;+2=C!$,!R,=0]eSD!6,!;&A4')5,!146*!8&5!

+%&1B75)46!8+&:2,((&)',C!

3,((,!,=87'),6*,!6,!8,'<,(!8&5!1,!*4<8&','!&A,*! +,!343'!*&'!,++,!67*,55)(,!1,5! ;)+<5!

('&658&',6(5!842'!+%495,'A&()46!&2!<)*'45*48,!E!*46('&5(,!1,!8B&5,C!

"C"C.C.C!u767'&()46!1,!(B'4<9)6,!

$%&*()A&()46!8+&:2,((&)',!8,2(!*4612)',!E!+&!?767'&()46!1,!(B'4<9)6,!<&)5!*,!6%,5(!8&5!+,!

5,2+! 8&'&<@(',! )6)()&(,2'C! ]42'! &A4)'! 26! 84)6(! 1,! A2,! 8+25! +&'?,! 52'! +&! *4&?2+&()46F! +&!

(B'4<9)6,!?767'7,!8&'!*46(&*(!&A,*! +,!R,=0]eSD!42! +,!343'!&!7(7!7A&+27,!,6!8+&5<&!

')*B,!42!8&2A',!,6!8+&:2,((,!,6!8'75,6*,!42!,6!&95,6*,!1,! ;&*(,2'! ()552+&)',C!D;)6!1,!

5%&;;'&6*B)'! 1%7A,6(2,++,5! 1);;7',6*,5! ,6(',! )61)A)12F! +%,=87'),6*,! &! 7(7! '787(7,! #! ;4)5!

V6|#W!,(! +,5! '752+(&(5! 546(!,=8')<75!,6!8'484'()46!12! *46('Z+,!67?&();F! 26! ',AT(,<,6(!

1%)<<2+46!.pe!8,2!&*()A&(,2'!1,!+&!?767'&()46!1,!(B'4<9)6,F!82)5!+,5!'752+(&(5!49(,625!

546(!*4<8&'75C!

V)<1%),!^e!Z!K2$2*)&-+$!'%!&:*+/<-$%!

.,*!'%.!'-.3,%.!R%7>NISM!%&!U+U*!%&!'%.!=+$'.!'%!(,-&.!*%8+,A%*&.!'%!8+11)94$%!\$ug]!
# # BAB# BBB#

# ! 34++&?@6,! R,=0]eSD! 343'! 34++&?@6,! R,=0]eSD! 343'!

`
C
#

$&?()<,! #"FbX!}!.JF-.! X"FJJ!}!/-FXN! #bF-!}!..F--! #/FJ"! }!/.FHb! b#F/"! }!/.F.#! #-FHb!}!/"FNX!

],&j! /"HF"b!}!"-F-/! /"NFbJ!}!.XF#H! /.-Fb#!}!.-F"J! .HbFNX! }!/-HF""! .""F//! }!HNF/b! .bJFbN!}!/J-FNb!

(],&j! b/Fbb!}!//F#H! b/F/"!}!/NFH#! b"FbX!}!/NF/J! -.F-J! }!/-F."! #"F-.! }!./Fb#! #XF#"!}!.-F/X!

lG! /J.FXN!}!"/FXN! /-NF.N!}!".F.b! /.HF"X!}!.JF/#! /JbbF##! }!"HJF-J! #bbF/N.! }!/N.! /.HXF"X!}!"X#FJ!

]
7
-
3#
`
C
# $&?()<,! ##Fb.!}!/HF#N! XbFbJ!}!/NFX-! XNF.-!}!/#FH.! X.FHJ! }!./FbH! bHF#b! }!HFbN! XbF-H!}!.NFX#!

],&j! /.HF-/!}!.#F#/! /.-F#X!}!.JF/"! //-FH.!}!/bFH#! /..F-H! }!.XFJ"! /N"FX/! }!/-FNX! /.JFJ#!}!.#FN"!

(],&j! XHF/.!}!/"F#"! XHFX"!}!HF/J! b.F.X!}!/NFXJ! bNF/H! }!/"F"b! b#FHN! }!HFJX! bJFX.!}!/JF"#!

lG! /"XF/.!}!"JF-.! /""Fb.!}!.bF..! /.bFJN!}!"NF#-! /J-FX#! }!"/FJ#! /"JF.N! }!.XFN-! /"#F-.!}!.bF-!

$,5!'752+(&(5!546(!,=8')<75!,6!842'*,6(&?,!1,5!'752+(&(5!49(,625!52'!1,5!;4615!1,!82)(5!',*42A,'(5!1%)<<2+46!.peF!*46('4+!67?&();C!

$,5!(,5(5!546(!<,675!,6!8+&5<&!')*B,!,6!8+&:2,((,!VBABW!42!8+&5<&!8&2A',!,6!8+&:2,((,!VBBBW!&A,*!42!5&65!;&*(,2'!()552+&)',!VYaWC!

R8!>!G61)*,!1,!A7+4*)(7!

! !



!

!bJ!

t2,+!:2,!54)(! +,!',AT(,<,6(!42!<&(7')&2!1,!*46(&*(F!*4++&?@6,F!R,=0]eSD!42!343'F! +,!

(,<85!1,!+&(,6*,!,(!+,!(,<85!1%&((,)6(,!12!8)*!546(!'712)(5!,(!+,!f!8,&j!g!,(!+%)61)*,!1,!

A7+4*)(7!546(!&**'25C!a42(,5!*,5!52';&*,5!&2?<,6(,6(!146*!+&!?767'&()46!1,!(B'4<9)6,C!

K6! 8'75,6*,! 1,! 8+&:2,((,5! M! ]d]F! &A,*! 42! 5&65! YaF! +,5! '752+(&(5! 52'! +,! *4++&?@6,F! +,5!

1)5:2,5!343'!42!R,=0]eSD!6,!546(!8&5!5(&()5():2,<,6(!1);;7',6(5C!D! +%)6A,'5,F! +,!lG!,6!

8'75,6*,! 1,! Ya! ,(! ,6! +%&95,6*,! 1,! 8+&:2,((,! M! -%! ]]]! M! ,5(! /FH! ;4)5! 8+25! 9&5! 52'! +,!

R,=0]eSD! :2,! 52'! +,! 343'! Va&9+,&2!/XWC! 3,((,! 1);;7',6*,! ,5(! 5)?6);)*&()A,! V8|NFNN-bWF!

(&61)5!:2,!5&65!Ya!&2*26,!1);;7',6*,!6%,5(!',+,A7,C!

3,'(&)6,5! <41);)*&()465! 1,! +&! 52';&*,! 1,! +&! 5('2*(2',! <7(&++):2,! 1,5! 5(,6(5! 8,2A,6(!

&<7+)4','!+,2'!B7<4*4<8&()9)+)(7!:2)!178,61!,6!8&'(),!1,!+&!(484?'&8B),!1,!+&!52';&*,!1,!

*46(&*(! ,(! 1,! 5,5! )6(,'&*()465! *B)<):2,5! &A,*! +,5! 7+7<,6(5! 5&6?2)65C! ]&'! ,=,<8+,F! 26,!

*,'(&)6,! *42*B,! 1%4=P1&()46! 12! 343'! 8,2(! 1)<)62,'! +%&1B75)46! 8+&:2,((&)',! *4<8&'7! &2!

343'!9'2(C/--!R%&2(',5!',AT(,<,6(5!46(!842'!92(!1,!',61',!+%)<8+&6(!8+25!;2'();!,6!)<)(&6(!42!

8'75,6(&6(! ,6! 52';&*,!1,5! *4<845&6(5!1,! +&! 8&'4)! &'(7'),++,C! 3%,5(! +,! *&5!1,! ',AT(,<,6(5!

)6*+2&6(! 1,5! 84+P<@',5! 9&575! 52'! +%7+&5()6,! 6&(2',++,! 49(,625! 8&'! ',*4<9)6&)546! :2)!

'712)5,6(!+%&1B75)46!8+&:2,((&)',!,(!+&!;4'<&()46!1,!;)9')6,!*4<8&'7!&2!u4',0a,=/-#!42!12!

*4++&?@6,! )<<49)+)57! 52'!1,5!6&64;)9',5!1,!84+P*&8'4+&*(46,! V]3$WC/-X!R&65! +,! 5,*461!*&5!

*%,5(! E! +&! ;4)5! +&! (484?'&8B),! ,(! +&! *4<845)()46! *B)<):2,! 12! ',AT(,<,6(! :2)! &<7+)4',!

+%B7<4*4<8&()9)+)(7!1,!+&!52';&*,F!+,5!6&64;)9',5!1,!]3$!&A,*!42!5&65!*4++&?@6,!)<<49)+)57!

)612)5&6(!26,!8+25!;&)9+,!?767'&()46!1,!(B'4<9)6,F!&1B75)46!,(!&*()A&()46!8+&:2,((&)',!:2,!

+,5! ;)+<5! 1,! ]3$C/-X! R,5!<4+7*2+,5! &P&6(! 1,5! 8'48')7(75! &6()*4&?2+&6(,5! &A7'7,5F! *4<<,!

+%B78&')6,F!?',;;7,!52'!26!*484+P<@',!1,!84+P148&<)6,!,(!B,=&<,(BP+,61)&<)6,!46(!&255)!

17<46('7!+,2'!*&8&*)(7!E!'712)',!+%&*()A&()46!8+&:2,((&)',/-bC!

$&!*4<8&'&)546!1,5!',AT(,<,6(5!8'75,6(75!1&65!+&!+)((7'&(2',!,(!12!R,=0]eSD!,5(!17+)*&(,!

*&'! <T<,! 5)! +,5! (,5(5! <)5! ,6! Q2A',! 546(! 5)<)+&)',5! M! 7A&+2&()46! 1,! +%&1B75)46!

8+&:2,((&)',F/--0/-b!<4'8B4+4?),!1,5!8+&:2,((,5F/-XF/-b! ?767'&()46!1,! (B'4<9)6,/-X! M! +,5!

<7(B41,5! 1);;@',6(!>! 2()+)5&()46! 1,! 5&6?! (4(&+F/--! :2&6();)*&()46! ;+24',5*,6*,F/-XF/-b!

:2&6();)*&()46! 12! *4<8+,=,! (B'4<9)6,! &6()0(B'4<9)6,! *4<<,! <&':2,2'! 1,! +&!

?767'&()46!1,!(B'4<9)6,�/-X!

$,!1,=('&6,!,5(!26!<&(7')&2! *4662!842'! 5&!9466,!B7<4*4<8&()9)+)(7!,(!,5(!2()+)57!,6!

*+)6):2,!*4<<,!*4<8+7<,6(!5&6?2)6C! G+!,5(!<T<,!2()+)57!842'!5,5!8'48')7(75!1&65!1,5!

',AT(,<,6(5! 1,! 5(,6(! 9)4'754'9&9+,5C/-H! $,! R,=0]eSD! *465,'A,! *,'(&)65! 1,! *,5!

8&'&<@(',5C! $%&1B75)46! 1,5! 8+&:2,((,5! 52'! +,! *484+P<@',! ,5(! ;&)9+,! <&)5! 26,! +7?@',!

&*()A&()46! 8+&:2,((&)',! 5,<9+,! *4612)',! E! 26,! ?767'&()46! 1,! (B'4<9)6,! <417'7,C!

3,8,61&6(F!+&#;&)9+,!(B'4<94?76)*)(7!12!R,=0]eSD!,5(!146*!)6(7',55&6(,!,(!+)<)(,!146*!

+,!')5:2,!1,!(B'4<945,!*4<8&'7,!&2!343'!62C!

! !
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! b-!

0/0/0/(I3&<8,+&"%3#(,6<+(-<#(+<--7-<#(+"8+7-,3&<#(

$&!;&*,!+2<)6&+,!12!5(,6(!,5(!,6!*46(&*(!&A,*!+,!5&6?!,(!(425!5,5!*4<84575F!64(&<<,6(!

+,5!*,++2+,5!*)'*2+&6(,5C!]&'<)!,++,5F! +,5!8'4?76)(,2'5!,614(B7+)&2=!:2)!8,2A,6(!O42,'!26!

'Z+,!1&65!+&!'7,614(B7+)&+)5&()46!1,!+&!8'4(B@5,C!3%,5(!842':24)!+,5!)6(,'&*()465!,6(',!+,5!

8'4?76)(,2'5!,614(B7+)&2=!VK3Y3W!,(!+,!R,=0]eSD!46(!7(7!7(21)7,5C!$,5!*,++2+,5!542*B,5!

<75,6*BP<&(,25,5!VS\3W!46(!7?&+,<,6(!7(7!2()+)57,5C!

"C"C"C/C!D1B75)46!1,5!K3Y3!,(!S\3!

R&65!26!8',<),'!(,<85!+,5!&1B75)465!)6(,'<71)&)',5F!E!.N!<)6F!,(!;4*&+,5F!E!.!BF!46(!7(7!

7A&+27,5!52'!+,5!1)5:2,5!R,=0]eSD!,(!343'C!

!
X-9,*%!ff!Z!M':2.-+$!8%11,1)-*%!.,*!'%.!'-.3,%.!U+U*!%&!R%7>NISM!

-$&%*/2'-)-*%!\Y_!/-$]!%&!=+8)1%!\Y!:]!'%.!8%11,1%.!%$'+&:21-)1%.!=+*/)$&!'%.!8+1+$-%.!

\PUXU]!%&!8%11,1%.!.+,8:%.!/2.%$8:;/)&%,.%.!\STU]B!F%.!*2.,1&)&.!.+$&!%7(*-/2.!%$!

(*+(+*&-+$!'%!8%,7!+<&%$,.!.,*!'%.!=+$'.!'%!(,-&.!*%8+,A%*&.!'%!921)&-$%!\UVLF]B!

\$ua0!ww!(x_0_^0!www!(x_0__^]!

$,5!K3Y3!,(!S\3!&1B@',6(!<4)65! 52'! +,5!1)5:2,5! ',*42A,'(5!1,!R,=0]eSD!:2,! 52'! +,5!

343'! 62! VY)?2',!--WC! 3,((,! 1);;7',6*,! 6%,5(! 8&5! 5)?6);)*&()A,! +4'5! 1,! +%&1B75)46!

)6(,'<71)&)',!<&)5!+,!1,A),6(!1&65!+,!*&5!1,!+%&1B75)46!;4*&+,C!G+!P!&!<4)65!1%&1B75)46!52'!

+,!R,=0]eSD!:2,!52'!+,!343'!>!',58,*()A,<,6(!.FJ!,(!/F#!;4)5!<4)65!1%K3Y3!V"HF".!}J!s!

A5C!HJF--!}#!sW!,(!1,!\S3!VXNFXb!}.-!s!A5C!/NHF//!}b!sWC!

"C"C"C.C!]'4+);7'&()46!1,5!K3Y3!,(!S\3!

$%&1B75)46! 5,2+,! 6%,5(! 8&5! 52;;)5&6(,F! )+! ;&2(! :2,! +,5! *,++2+,5! &1B7'7,5! 54),6(! ,652)(,!

*&8&9+,5! 1,! 5,! 1)A)5,'! &;)6! 1%&2?<,6(,'! +,2'! 64<9',! ,(! 1,! ',*42A')'! 26,! 52';&*,!8+25!

)<84'(&6(,C!R&65!26!5,*461!(,<85!+&!8'4+);7'&()46!1,5!K3Y3!,(!S\3!&!146*!7(7!7A&+27,5!

E!"!,(!J!O42'5C!



!

!b#!

!
X-9,*%!fg!Z!N*+1-=2*)&-+$!8%11,1)-*%!.,*!'%.!'-.3,%.!U+U*!%&!R%7>NISM!

'%.!8%11,1%.!%$'+&:21-)1%.!=+*/)$&!'%.!8+1+$-%.!\PUXU]!%&!8%11,1%.!.+,8:%.!

/2.%$8:;/)&%,.%.!\STU]!)(*4.!a!%&!c!d+,*.!'%!8,1&,*%B!F%.!*2.,1&)&.!.+$&!%7(*-/2.!%$!

(*+(+*&-+$!'%!8%,7!+<&%$,.!.,*!'%.!=+$'.!'%!(,-&.!*%8+,A%*&.!'%!921)&-$%!\UVLF]B!

\$ua0!ww!(x_0_^]!

^6,! (,61&6*,! 5,<9+&9+,! E! *,++,! 1,! +%&1B75)46! ,5(! 495,'A7,F! 1&65! +,5! 1,2=! *&5! +,!

842'*,6(&?,! 1,! *,++2+,5! 17*'4)(! ,6(',! �"! ,(! �J! VY)?2',!-#W! *,! :2)! 5)?6);),! :2,! +&!

8'4+);7'&()46! ,5(! 8+25! +,6(,! :2,! 52'! +,! *46('Z+,! V3ad$W! M! ;461! 1,! 82)(5! ',*42A,'(! 1,!

?7+&()6,C!

$,! 64<9',! 1%K3Y3! ,5(! 5)?6);)*&()A,<,6(! )6;7'),2'! 52'! +,! R,=0]eSD! *4<8&'7! &2! 343'!

V"b!}/"!s! A5! H/!}/X!s! E! �"! ,(! //!}/J!s! A5! X#! }.#!s! E! �JWC! R,! 8+25! -/FX!s! 1%K3Y3! 46(!

8'4+);7'7!52'!+,!343'!*4<8&'7!&2!3ad$!,(!0/N#FH!s!52'!+,!R,=0]eSDC!$,!343'!'&+,6()!146*!

+&!8'4+);7'&()46!1,5!K3Y3!(&61)5!:2,!52'!+,!R,=0]eSD!1,5!*,++2+,5!<,2',6(C!

346*,'6&6(! +,5! S\3F! +,5! 1);;7',6*,5! 1,! 64<9',! 1,! *,++2+,5! E! �"! ,(! �J! 6,! 546(! 8&5!

5)?6);)*&()A,5C! R&65! +,5! 1,2=! *&5F! *4<8&'7,! &2! 3ad$F! +&! 8'4+);7'&()46! ,5(! 67?&()A,!

VR,=0]eSD!0X#F-!s!�!343'!0J/FH!sW!*,!:2)!)61):2,!26,!1)<)62()46!12!64<9',!1,!*,++2+,C!

3,((,!1)<)62()46!842''&)(!T(',!&6&+P57,!1,!<&6)@',!8+25!842557,!&;)6!1,!17(,'<)6,'!5%)+!

5%&?)(!1%&848(45,F!8&'!,=,<8+,F!8&'!145&?,!1,!+%&66,=)6,!lC/#N!

J$! A-&*+! *,5! 52';&*,5! 5,<9+,6(! 146*! 6,! 8&5! ;&A4')5,'! +%&1B75)46! ,(! +&! 8'4+);7'&()46! 1,5!

K3Y3! ,(!S\3! *,8,61&6(! *,5! (,61&6*,5! 14)A,6(! T(',! *46;)'<7,5! -$! A-A+! *&'! +,! *46(&*(!

&A,*!+,5!8'4(7)6,5!8+&5<&():2,5!8,2(!)6;+2,'!52'!*,5!'752+(&(5C!

[7&6<4)65! +&! '7,614(B7+)&+)5&()46! 8&'! 1,5! *,++2+,5! ,614(B7+)&+,5! ;46*()466,++,5! 1,! +&!

U46,! +757,! ,(! 1,5! <&)++,5! 12! 5(,6(! 7(&6(! 26! ;&*(,2'! *+7! 842'! 7A)(,'! +&! (B'4<945,!

(&'1)A,F/#/! )+! ,5(! )61)58,65&9+,! 1,! 5%&552','! 1,! 546! 946! 17'42+,<,6(C! ]+25),2'5!

<7*&6)5<,5! ,6(',6(! ,6! O,2=F! +,5! *,++2+,5! ,614(B7+)&+,5!<&(2',5! &1O&*,6(,5! E! +&! +75)46!

8,2A,6(! 8'4+);7','! 42! 1,5! *,++2+,5! *)'*2+&6(,5! 8,2A,6(! &1B7','! 82)5! 5,! 1);;7',6*),'! ,6!

*,++2+,5! ,614(B7+)&+,5C! K(&6(! 14667!:2,! 1&65! +,! 8',<),'! *&5F! )+! &! 7(7! 17<46('7! :2,! +&!

8'4+);7'&()46! 1,5! *,++2+,5! ,614(B7+)&+,5! &1O&*,6(,5! ,5(! +)<)(7,F/#.! 6425! &A465! *B4)5)!

1%&6&+P5,'! +,! *4<84'(,<,6(! 1,5! *,++2+,5! *)'*2+&6(,5! 52'! 1,! R,=0]eSDC! G+! 5%&?)(!

64(&<<,6(! 1,5! 8'4?76)(,2'5! ,614(B7+)&2=! *)'*2+&6(! V]K3W/#"! ,(! 1,5! S\3! :2)! 46(! +&!

*&8&*)(7!1&65!*,'(&)6,5!*461)()465!1,!5,!1);;7',6*),'!,6!*,++2+,5!,614(B7+)&+,5C/#J!D2!1,+E!

1,! +&! 6460(4=)*)(7F! _9)! %&! )1C! 46(! 17<46('7! :2,! +,! 1,=('&6,! ;&A4')5,! +%&1B75)46! 1,5!



NMLVJP!PjNPLJSPWVMFP!Q!LPThFVMVT!PV!RJTUhTTJ#W!

! bX!

]K3C/#-! 3%,5(! 842':24)! 6425! &A465! 7(21)7! +%&1B75)46! 1,5! *,++2+,5! *)'*2+&6(,5! -$! A-&*+F!

(,++,5! +,5! K3Y3! ,(! S\3C! K++,! ,5(! <417'7,! 52'! +,! R,=0]eSD! ,(! +&! 8'4+);7'&()46! ,5(!

;4'(,<,6(! '&+,6(),F! $%BP1'48B49)*)(7! 12! *484+P<@',! ,5(! 8,2(! T(',! 26,! *&25,! 1,! *,5!

'752+(&(5C!K6!,;;,(F!�)<!%&!)1B/J/!46(!17<46('7!+%)6;+2,6*,!1,!+&!<42)++&9)+)(7!1%26,!52';&*,!

52'! +&! 8'4+);7'&()46! 1,! ;)9'49+&5(,5C! K6! 8&'()*2+),'F! +%&1B75)46! *,++2+&)',! 5,<9+,! T(',!

;&A4')57,!52'!26,!52';&*,!&P&6(!26!&6?+,!1,!*46(&*(!,6(',!-Nk!,(!#Nk!,(!('@5!1)<)627,!,6!

1,55425! 1,! HNkC! $,! *&'&*(@',! BP1'48B49,! 12! R,=0]eSD! 842''&)(! 146*! T(',! 26,!

BP84(B@5,! ,=8+):2&6(! *,((,! ;&)9+,! &1B75)46! ,(! 8'4+);7'&()46C! G*)F! +&! 8&55)A&()46! &! 7(7!

'7&+)57,!8&'!12!\lY!*46(,6&6(!<&O4')(&)',<,6(!1,!+&!e\DF!+%&+92<)6,!7(&6(!+&!8')6*)8&+,!

8'4(7)6,!8+&5<&():2,C!

S&+?'7!*,!'752+(&(!<4)65!8'4<,((,2'F!6425!&A465!842'52)A)!+%7(21,!12!*484+P<@',!*&'!-$!

A-A+F! 26!64<9',!8+25! A&')7! 1,!<4+7*2+,5! ,(! 64(&<<,6(!1,!8'4(7)6,5! 5%&154'9,6(! E! +&!

52';&*,!,(!+,5!'752+(&(5!8,2A,6(!&+4'5!1);;7','!1,!*,2=!('42A75!-$!A-&*+C!

3,8,61&6(!5)! +&! '7,614(B7+)&+)5&()46! -$!A-A+!7(&)(! ('48! +,6(,F! +%)6*4'84'&()46!1%7+7<,6(5!

&(()'&6(! +,5! 8'4?76)(,2'5! ,614(B7+)&2=! *)'*2+&6(! V]K3W! 842''&)(! T(',! ,6A)5&?7C! 3,((,!

5('&(7?),!,5(!17OE!17A,+4887,!A)&!+,!?',;;&?,!1%&6()*4'85!&6()0B2<&)6!3R"J!42!3R!/""!5,!

+)&6(!E! +&! 52';&*,!1,5!]K3C#.F/##!3%,5(! +,!*&5!8&'!,=,<8+,!12!34<94!5(,6(!1%_'925[,)*B!

S,1)*&+!146(!+&!52';&*,!+2<)6&+,!,5(!',*42A,'(,!1,!*,5!&6()*4'85!3R!"Jz!(&61)5!:2,!52'!

+&!52';&*,!&9+2<)6&+!26!',AT(,<,6(!+)9@',!12!\)'4+)<25!&;)6!1,!+)<)(,'!+&!8'4+);7'&()46!1,5!

*,++2+,5!<25*2+&)',5!+)55,5C#.!a42(,;4)5F!5)!+,!8')6*)8,!5,<9+,!)17&+!842'!+)<)(,'!',5(7645,!

,(! (B'4<945,F! +,5! '752+(&(5! -$! A-A+! *B,U! +%B4<<,! 546(! 8+25!<)()?75C! $%7(21,! dKSKRKK!

)6*+2&6(! b"! 8&(),6(5! 8,61&6(! /.! <4)5! &! <46('7! +&! 6460)6;7')4')(7! 12! 34<94! 5(,6(!

*4<8&'7!&2!a&=25!$)9,'(7F!RK\!1,!e45(46!\*),6();)*!+)97'&6(!12!8&*+)(&=,+CHb!e&'54(()!%&!)1B!

8,65,6(!:2,!*,5!;&)9+,5!'752+(&(5!546(!1`5!E!26!<&6:2,!1,!587*);)*)(7!1,5!&6()*4'85C!D;)6!

1%&<7+)4','! +,! ',*'2(,<,6(! 1,5! ]K3F! )+5! 46(! 17*)17! 1%2()+)5,'! 26! &8(&<@',F! 26!

4+)?462*+74()1,!&P&6(!1,!;4'(,5!&;;)6)(7!,(!587*);)*)(7!842'!+,5!]K3C/#X!

0/0/./(2<>E?@AB(+%))<($-,&<'%8)<(!<(-"O*8,&"%3(!<(#7O#&,3+<#(

ST<,! 5)! +,! *484+P<@',! &! 7(7! 17*')(! *4<<,! +)<)(&6(! +&! 8'4+);7'&()46! 1,5! 3S$! ,(!

;&A4')5&6(!*,++,!1,5!*,++2+,5!,614(B7+)&+,5F.!)+!5,!8,2(!:2,!+,5!'752+(&(5!49(,625!-$!A-&*+!,(!

,6! *2+(2',5! 578&'7,5! 54),6(! 8+25! <417'75! -$! A-A+C! R,! 8+25F! &2! 5,)6! 12! 8'4?'&<<,!

]dK\aGuKF! +,5!7:2)8,5!12!h]/! ('&A&)++,6(! E! +&!<)5,!&2!84)6(!1%26,!<4+7*2+,! *)9+&6(! +&!

(B'4<945,! (&'1)A,F! *,++,0*)! 842''&! 8,2(0T(',! T(',! ?',;;7,!42! +)97'7,!8&'! +,!R,=0]eSDC!

$,5! 8',<),'5! '752+(&(5! -$! A-A+!1%)<8+&6(&()46! 12! *484+P<@',! ,6! )6('&<25*2+&)',! &P&6(!

&942()!E! +&!;4'<&()46!1%26,!;)6,!*B&8,!;)9',25,F!546!2()+)5&()46!,6!(&6(!:2,!8+&(,;4'<,!

1,! +)97'&()46! ,5(! ,6A)5&?,&9+,C! 3,8,61&6(! )+! ;&2(! 7?&+,<,6(! A7');),'! :2%26,! <4+7*2+,!

)6*+25,!1&65!+,!',AT(,<,6(!,5(!*&8&9+,!1%,6!54'()'C!

D;)6!1,! A7');),'! *,((,! ;&)5&9)+)(7F! 26,!<4+7*2+,!<41@+,!&!7(7! *B4)5),!>! +,! (&*'4+)<25C!3,!

*B4)=! &! 7(7! <4()A7! 8&'! +%,=)5(,6*,! 1%&6()*4'85! 8,'<,((&6(! 546! 145&?,C! ^6,! &'(@',!

5(,6(7,! %7! A-A+! &! 7(7! 8+&*7,! 1&65! 26! <)+),2! 1,! *2+(2',! &1&8(7! E! "Xk3F! 5425! ;+2=!

V�|/NNN!50/W! ,(!1,!8,()(,5! ;'&*()465!12!<)+),2!46(! 7(7!8'7+,A7,5! &2! *42'5!12! (,<85C! $&!



!

!bb!

*46*,6('&()46!,6!(&*'4+)<25!1&65! +,5!8'7+@A,<,6(5!&!7(7!1457,!8&'!*P(4<7('),!,6! ;+2=!

A)&! +%2()+)5&()46! 1,! +&! (,*B64+4?),! =SD]�F! *%,5(! E! 1)',! 1%26! <2+()8+,=,! 8,'<,((&6(! +,!

145&?,!1%7+7<,6(5!E!;&)9+,!*46*,6('&()46!1&65!1,!8,()(5!A4+2<,5C!

K6!8&'&++@+,F! +&!A)&9)+)(7!1,5!&'(@',5!&8'@5!#!O42'5!1&65!+,!5P5(@<,!1,!;+2=!&!7(7!A7');)7,!

8&'! 26! (,5(! Saa! :2)! &! 14667! 1,5! A&+,2'5! *4<8&'&9+,5! E! *,++,! 1,5! &'(@',5! *46('Z+,5!

;'&)*B,<,6(!8'7+,A7,5C!

!

X-9,*%!fe!Z!F-<2*)&-+$!',!&)8*+1-/,.!()*!1%!R%7>NISMVMU!

R+.)9%!),!8+,*.!',!&%/(.!',!&)8*+1-/,.!1-<2*2!')$.!1%!/-1-%,!'%!8,1&,*%!'[,$!.&%$&!

R%7|NISMVMU!(1)82!%7!A-A+!')$.!,$%!)*&4*%!'%!*)&!.+,.!=1,7!\}u^___!.
>^]!(%$')$&!f!d+,*.B!

$&!Y)?2',!-X!6425!<46(',!+&!*46*,6('&()46!,6!!(&*'4+)<25!+)97'7!1&65!+,!<)+),2!1,!*2+(2',!

8&'!26!',AT(,<,6(!1,!R,=0]eSDaD3!&2!*42'5!12!(,<85C!R,5!8'7+@A,<,6(5!1,!<)+),2=!46(!

7(7! '7&+)575! 1,! /!B! E! /NX!B! &8'@5! +&!<)5,! 5425! ;+2=C! $&!<4)()7! 1,! +&! :2&6()(7! (4(&+,! 1,!

(&*'4+)<25! +)97'7,! 1&65! +,! <)+),2! ,5(! +)97'7,! 1&65! +,5! 8',<)@',5! B,2',5! 52)A),! 1%26,!

+)97'&()46! +,6(,F!',58,*()A,<,6(!-!6?I<$!,6!"!B!,(!/N!6?I<$!,6!H#!BC!$,!8'4;)+!495,'A7!

8'75,6(,!26!,;;,(!f!92'5(!gF!*%,5(!E!1)',!26,!;4'(,!:2&6()(7!+,5!8',<),'5!(,<85!82)5!26,!

+)97'&()46!+,6(,!O25:2LE!26!8&+),'F!,(!*4'',58461!E!26,!+)97'&()46!'&8)1,F!5)<)+&)',!E!*,+2)!

1,!*,'(&)6!5(,6(5!*4<<,'*)&2=!E!7+2()46!1,!5)'4+)<25/#bC!

]+25),2'5!7(21,5!&((')92,6(!+%7*B,*!1,5!RK\!E!26,!*)67():2,!1,!',+&'?&?,!)6&1&8(7,F!26,!

145,! ('48! )<84'(&6(,! &2! 178&'(! '712)'&)(! +%,;;,(! 1,5!<4+7*2+,5! +)97'7,5C-"F/#H! K6! ,;;,(F!

+%49O,*();!,5(!1,!+)<)(,'!+&!8'4+);7'&()46!1,5!3S$!5&65!17?'&1,'!+&!*'4)55&6*,!1,5!3KC!^6,!

52'145,! 1,! 8')6*)8,! &*();! &+(@',! +&! *)*&(')5&()46! ,614(B7+)&+,! ,(! 26,! 5425! 145,! E! +46?!

(,'<,! 6%,<8T*B,! 8+25! +,! 17A,+488,<,6(! 1,5! 3S$F! 1%4x! +%)<84'(&6*,! 1,! <&)(')5,'! +&!

*)67():2,!1,!+)97'&()46C!ST<,!5)!+&!:2&6()(7!1,!<4+7*2+,5!+)97'7,5!,5(!8+25!7+,A7,!1&65!

26! 8',<),'! (,<85! 26! 6)A,&2! 52;;)5&6(! E! 546! ,;;)*&*)(7! 14)(! T(',!<&)6(,62! 8,61&6(! &2!

<4)65!26!<4)5C/#H! $,5!7(21,5!1,!*)67():2,!1,! +)97'&()46!546(! 542A,6(! '7&+)57,5! -$!A-&*+!

1&65! 1,5! <)+),2=! 5425! &?)(&()46! *,! :2)! 8,'<,(! 1%&A4)'! +&! (4(&+)(7! 1,5! <4+7*2+,5!

+)97'7,5/#b! 42! -$! A-A+! &8'@5! 145&?,! 1,! +&! :2&6()(7! 1&65! +,5! ()5525! 8'4*B,! 12! RK\C/XN!

$%&A&6(&?,!1%26! 5P5(@<,!1,!145&?,!%7!A-A+! ,5(!:2%)+!8,'<,(!1,!*&+*2+,'! +&!:2&6()(7!1,!



NMLVJP!PjNPLJSPWVMFP!Q!LPThFVMVT!PV!RJTUhTTJ#W!

! bH!

8')6*)8,!&*();!+)97'7!1&65!+,!()552!&'(7'),+!,(!1&65!+&!*)'*2+&()46!5&6?2)6,C!

S&+B,2',25,<,6(F! +,5!<4P,65!1%,=('&*()46!12!(&*'4+)<25!1,5!()5525!A)&!1,5!17(,'?,6(5!

&:2,2=! ,55&P75! 6%46(! 8&5! &942()5F/X/! +&! :2&6()(7! 1,! (&*'4+)<25! +)97'7,! 1&65! +&! 8&'4)!

&'(7'),++,!6%&!146*!8&5!82!T(',!:2&6();)7,C!^6,!&2(',!+)<)(&()46!1,!*,((,!7(21,!*46*,'6,!
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&6()8'4+);7'&();!&!146*!7(7!<)5,!&2!84)6(!842'!+)<)(,'!+&!;4'<&()46!1,!6740)6()<&!,(!&)65)!
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/JC! e45<&6!hSF!e4'?,'!A&6!1,'!e2'?!e$F!\*B2((,A&,'!pSF!aB4<&!\F!p,1,<&6!�445(,6!]]C!G6;,*()465!
4;!)6('&A&5*2+&'!9&',!<,(&+!5(,6(5>!&!*&5,!',84'(!&61!',A),�!4;!+)(,'&(2',C!K2'48,&6!O42'6&+!4;!A&5*2+&'!&61!
,614A&5*2+&'!52'?,'P!>!(B,!4;;)*)&+!O42'6&+!4;!(B,!K2'48,&6!\4*),(P!;4'!l&5*2+&'!\2'?,'P!.N/J�JX>bX0HHC!

/-C! d4?2)6! DC! \(,6(>! (B,! <&6! &61! �4'1! 9,B)61! (B,! *4'46&'P! <,(&+! 8'45(B,5)5C! 3)'*2+&()46!
3&'1)4A&5*2+&'!)6(,'A,6()465!.N//�J>.N#0HC!

/#C! h,+146!3\F!D<,+)!SSF!S4'4A&()!\\F!\B&j,'! G�C!D!8'45(B,()*!5(,6(,1!&4'()*!B4<4?'&;(! ;4'!<)('&+!
A&+A,!',8+&*,<,6(C!aB,!�42'6&+!4;!52'?)*&+!',5,&'*B!/H##�#>-Jb0-.C!



!

!/.#!

/XC! R4((,'!3aC!a'&65+2<)6&++P08+&*,1!*4)+58')6?!,61&'(,')&+! (29,!?'&;(5C!$46?0(,'<!8&(,6*P! )6!*&6)6,!
848+)(,&+!&'(,'PC!G6A,5()?&()A,!'&1)4+4?P!/H#H�J>".H0".C!

/bC! ]&+<&U! �3F! \)99)((! ddF! d,2(,'! \dF! a)4! Y_F! d)*,!h�C! K=8&61&9+,! )6('&+2<)6&+! ?'&;(>! &! 8',+)<)6&'P!
5(21PC!h4'j!)6!8'4?',55C!d&1)4+4?P!/Hb-�/-#>X"0XC!

/HC! \)?�&'(!^F!]2,+!�F!S)'j4A)(*B!lF!�4;;',!YF!�&88,69,'?,'!$C!G6('&A&5*2+&'!5(,6(5!(4!8',A,6(!4**+25)46!
&61!',5(,645)5!&;(,'!('&65+2<)6&+!&6?)48+&5(PC!aB,![,�!K6?+&61!O42'6&+!4;!<,1)*)6,!/HbX�"/#>XN/0#C!

.NC! d2P?'4j! ][F! \,''2P5! ]hC! G6('&*4'46&'P! 5(,6()6?C! Y'4<! *46*,8(! (4! *25(4<C! 3)'*2+&()46!
/HH#�HJ>bb.0HNC!

./C! \*B&(U! dDF! e&)<! R\F! $,46!SF! ,(! &+C! 3+)6)*&+! ,=8,'),6*,!�)(B! (B,! ]&+<&U0\*B&(U! *4'46&'P! 5(,6(C!
G6)()&+!',52+(5!4;!&!<2+()*,6(,'!5(21PC!3)'*2+&()46!/HH/�b">/Jb0#/C!

..C! [&U6,,6! YF! p,'U4?! uF! D'')?&6! RhF! ,(! &+C! \2';&*,! *B,<)*&+! &61! 8BP5)*&+! <41);)*&()46! )6! 5(,6(!
(,*B64+4?P!;4'!(B,!(',&(<,6(!4;!*4'46&'P!&'(,'P!1)5,&5,C!�42'6&+!4;!9)4<,1)*&+!<&(,')&+5!',5,&'*B!]&'(!eF!
D88+),1!9)4<&(,')&+5!.N/.�/NN>/HbH0.N/JC!

."C! DY[_dC!D++)&?,!E!<7<4)',!1,!;4'<,C!/HH/C!

.JC! �&(B2')&!�]C!aB,!84(,6()&+!4;!9)4*4<8&()9+,!<,(&++)*!5(,6(5!&61!8',A,6()6?!',5(,645)5C!S&(,')&+5!
\*),6*,!&61!K6?)6,,')6?>!D!.NN#�J/X>JN0bC!

.-C! �&5('&()! DF!S,B)++)! �F! R)'5*B)6?,'! �F! ,(! &+C! G6('&*4'46&'P! 5(,6()6?! &61! &6?)4?'&8B)*! ',52+(5>! 5('2(!
(B)*j6,55!,;;,*(!46!',5(,645)5!42(*4<,!VG\Dd0\aKdK_W!(')&+C!3)'*2+&()46!.NN/�/N">.b/#0./C!

.#C! S,64�6!GeF![4&1!dF!u&'*)&!K�F!S,',1)(B!GC!aB,!8+&()62<!*B'4<)2<!,+,<,6(!5(,6(!8+&(;4'<>!;'4<!
&++4PF!(4!1,5)?6F!(4!*+)6)*&+!8'&*()*,C!D1A&6*,5!)6!(B,'&8P!.N/N�.X>/.H0J/C!

.XC! _Le'),6! e�F! \()6546! �\F! $&'5,6! \dF! K88)B)<,'! S�F! 3&''4++! hSC! D! 8+&()62<0*B'4<)2<! 5(,,+! ;4'!
*&'1)4A&5*2+&'!5(,6(5C!e)4<&(,')&+5!.N/N�"/>"X--0#/C!

.bC! e&+455)64! dF! u,'A&54! YF! S)?+)&A&**&! YF! R29)6)! uC! K;;,*(5! 4;! 1);;,',6(! 5(,6(! 1,5)?65! 46! +4*&+!
B,<41P6&<)*5!)6!5(,6(,1!&'(,'),5C!�42'6&+!4;!9)4<,*B&6)*5!.NNb�J/>/N-"0#/C!

.HC! p&B6! 3F! \*B�&'(U!SDC!S,*B&64('&6512*()46! )6! A&5*2+&'! 8BP5)4+4?P! &61! &(B,'4?,6,5)5C! [&(2',!
',A),�5!S4+,*2+&'!*,++!9)4+4?P!.NNH�/N>-"0#.C!

"NC! 3B&(U)U)5)5!�\F!345j26!D^F!�46&5!SF!K1,+<&6!KdF!Y,+1<&6!3$F!\(46,!]pC!d4+,!4;!,614(B,+)&+!5B,&'!
5(',55!)6!(B,!6&(2'&+!B)5(4'P!4;!*4'46&'P!&(B,'45*+,'45)5!&61!A&5*2+&'!',<41,+)6?>!<4+,*2+&'F!*,++2+&'F!&61!
A&5*2+&'!9,B&A)4'C!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.NNX�JH>."XH0H"C!

"/C! e2(&6P! �F! 3&'<)*B&,+! �F! $,46?! \hF! 34++)65! S�C! 34'46&'P! &'(,'P! 5(,6(5>! )1,6();)*&()46! &61!
,A&+2&()46C!�42'6&+!4;!*+)6)*&+!8&(B4+4?P!.NN-�-b>XH-0bNJC!

".C! p&'&!pF![&j&<2'&!SF!]&+<&U!�3F!\*B�&'(U!d\C!d4+,!4;!5(,6(!1,5)?6!&61!*4&()6?5!46!',5(,645)5!&61!
(B'4<945)5C!D1A&6*,1!1'2?!1,+)A,'P!',A),�5!.NN#�-b>"XX0b#C!

""C! Y)5*B<&6!R$F! $,46!SeF!e&)<!R\F! ,(! &+C! D! '&614<)U,1! *4<8&')546!4;! *4'46&'P05(,6(! 8+&*,<,6(!
&61!9&++446!&6?)48+&5(P!)6!(B,!(',&(<,6(!4;!*4'46&'P!&'(,'P!1)5,&5,C!\(,6(!d,5(,645)5!\(21P!G6A,5()?&(4'5C!
aB,![,�!K6?+&61!O42'6&+!4;!<,1)*)6,!/HHJ�""/>JH#0-N/C!

"JC! u2(,654B6! �F! e,P(B),6! 3F! e&2! �F! ,(! &+C! G6! A)('4! &6&+P5,5! 4;! 1)&<4610+)j,! *&'946! *4&(,1! 5(,6(5C!
d,12*()46! 4;! <,(&+! )46! ',+,&5,F! 8+&(,+,(! &*()A&()46F! &61! (B'4<94?,6)*)(PC! aB'4<945)5! ',5,&'*B!
.NNN�HH>-XX0b-C!



LPXPLPWUPT!

!

!/.X!

"-C! D)'4+1)!YF!34+4<94!DF!a&A&64!RF!,(!&+C!34<8&')546!4;!1)&<4610+)j,!*&'9460*4&(,1!5(,6(5!A,'525!
26*4&(,1! 5(&)6+,55! 5(,,+! 5(,6(5! )6! *4'46&'P! &'(,'P! 1)5,&5,C! aB,! D<,')*&6! O42'6&+! 4;! *&'1)4+4?P!
.NNJ�H">JXJ0XC!

"#C! S,)',+,5! u3F! 1,! D9',2! $SF! Y4'(,! DDF! \2<)(&! S�F! \2<)(&! �pF! D+)&?&! �1,+! 3C! d&614<)U,1!
*4<8&'&()A,!5(21P!4;!1)&<4610+)j,!*&'946!*4&(,1!5(&)6+,55!5(,,+!5(,6(!A,'525!26*4&(,1!5(,6(!)<8+&6(&()46!
)6!8&(),6(5!�)(B!*4'46&'P!&'(,'P!1)5,&5,C!D':2)A45!9'&5)+,)'45!1,!*&'1)4+4?)&!.NNX�bb>"HN0-C!

"XC! D6(46)2**)!RF!l&+,6()!dF!S)?+)4')6)!DF!,(!&+C!3+)6)*&+!&61!&6?)4?'&8B)*!42(*4<,5!;4++4�)6?!,+,*()A,!
)<8+&6(&()46! 4;! (B,! 3&'945(,6(! )6! 8&(),6(5! &(! B)?B! ')5j! 4;! ',5(,645)5! &61! (&'?,(! A,55,+! ;&)+2',C!
3&(B,(,')U&()46!&61!*&'1)4A&5*2+&'!)6(,'A,6()465!>!4;;)*)&+!O42'6&+!4;!(B,!\4*),(P!;4'!3&'1)&*!D6?)4?'&8BP!�!
G6(,'A,6()465!.NN/�-J>J.N0#C!

"bC! Y4'(!\F!�4'64�5j)!dF!\)+9,'!\F!,(!&+C!LY25,10u4+1L!A5C!Le&',L!5(&)6+,55!5(,,+![Gd;+,=!5(,6(5!4;!(B,!5&<,!
?,4<,(')*! 1,5)?6! )6! 1)5,&5,1! 6&()A,! *4'46&'P! &'(,'),5C! $46?0(,'<! ',52+(5! ;'4<! (B,! [Gd! a_]! \(21PC!
K2'4G6(,'A,6()46! >! O42'6&+! 4;! K2'4]3d! )6! *4++&94'&()46! �)(B! (B,! h4'j)6?! u'428! 46! G6(,'A,6()46&+!
3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!3&'1)4+4?P!.NNX�">.-#0#/C!

"HC! S466)6j! \pF! A&6! e4A,6! D�F! ],,+5! p_F! ,(! &+C! \)+)*460*&'9)1,! *4&(,1! *4'46&'P! 5(,6(5! B&A,! +4�!
8+&(,+,(!&61! +,2j4*P(,!&1B,5)46!12')6?!8+&(,+,(!&*()A&()46C!�42'6&+!4;! )6A,5()?&()A,!<,1)*)6,!>!(B,!4;;)*)&+!
829+)*&()46!4;!(B,!D<,')*&6!Y,1,'&()46!;4'!3+)6)*&+!d,5,&'*B!/HHH�JX>"NJ0/NC!

JNC! ^6A,'14'9,6! SF! \)88,+! eF! R,?,6B&'1(! dF! ,(! &+C! 34<8&')546! 4;! &! 5)+)*46! *&'9)1,0*4&(,1! 5(,6(!
A,'525! &! 646*4&(,1! 5(,6(! )6! B2<&6! 9,)6?5>! (B,! a,6&=! A,'525! [)'! \(,6(! \(21PL5! +46?0(,'<! 42(*4<,C!
D<,')*&6!B,&'(!O42'6&+!.NN"�/J->,/XC!

J/C! _Le'),6!eF!3&''4++!hC!aB,!,A4+2()46!4;!*&'1)4A&5*2+&'!5(,6(!<&(,')&+5!&61!52';&*,5!)6!',58465,!(4!
*+)6)*&+!1')A,'5>!&!',A),�C!D*(&!9)4<&(,')&+)&!.NNH�->HJ-0-bC!

J.C! aBP9,'?! �F!p,1)6!^F! \O4+261!SF!]&+<9,'?! $F! e4((?,'!eDC!d,?2+&()46!4;!1);;,',6()&(,1!8'48,'(),5!
&61!8'4+);,'&()46!4;!&'(,')&+!5<44(B!<25*+,!*,++5C!D'(,')45*+,'45)5!/HHN�/N>H##0HNC!

J"C! 3+4�,5!DhF!3+4�,5!SSC!�)6,()*5!4;!*,++2+&'!8'4+);,'&()46!&;(,'!&'(,')&+!)6O2'PC!GlC!p,8&')6!)6B)9)(5!
'&(!5<44(B!<25*+,!<)(4?,6,5)5!&61!<)?'&()46C!3)'*2+&()46!',5,&'*B!/Hb#�-b>b"H0J-C!

JJC! S*�,&?,!�F!S2'14*B!RF!u4&!�$C!aB,!5)'4+)<250,+2()6?!5(,6(>!&!',A),�!4;!)(5!25,!)6!(B,!(',&(<,6(!
4;! *4'46&'P! &'(,'P! 1)5,&5,C! D<,')*&6! O42'6&+! 4;! *&'1)4A&5*2+&'! 1'2?5! >! 1'2?5F! 1,A)*,5F! &61! 4(B,'!
)6(,'A,6()465!.NN"�">.//0"NC!

J-C! e2'j,! \KF! �26(U! dKF! \*B�&'(U! $eC! �4(&'4+)<25! VDea0-XbW! ,+2()6?! 5(,6(5C! D1A&6*,1!1'2?!1,+)A,'P!
',A),�5!.NN#�-b>J"X0J#C!

J#C! _5(4O)*! SF! \&?)*! RF! �26?! dF! ,(! &+C! aB,! 8B&'<&*4j)6,()*5! 4;! e)4+)<25! DH! &;(,'! ,+2()46! ;'4<! (B,!
[494')! 5(,6(! )6! 8&(),6(5! �)(B! *4'46&'P! &'(,'P! 1)5,&5,>! (B,! [_e_dG! ]�! 5(21PC! 3&(B,(,')U&()46! &61!
*&'1)4A&5*2+&'! )6(,'A,6()465! >! 4;;)*)&+! O42'6&+! 4;! (B,! \4*),(P! ;4'! 3&'1)&*! D6?)4?'&8BP! �! G6(,'A,6()465!
.NNb�X.>HN/0bC!

JXC! e&'(4',++)! D$F! a'&9&((46)! RF! Y&99)4**B)! YF! ,(! &+C! \P6,'?P! 4;! 8&55)A,! *4&()6?! &61! (&'?,(,1! 1'2?!
1,+)A,'P>!(B,!(&*'4+)<250,+2()6?!�&625!3&'94\(,6(C!�42'6&+!4;!)6(,'A,6()46&+!*&'1)4+4?P!.NN"�/#>JHH0-N-C!

JbC! S&6)! uF! Y,+1<&6! SRF! ]&(,+! RF! D?'&�&+! 3SC! 34'46&'P! 5(,6(5>! &! <&(,')&+5! 8,'58,*()A,C!
e)4<&(,')&+5!.NNX�.b>/#bH0X/NC!

JHC! D4j)! �F!\,''2P5!]hF!A&6!e,25,j4<!pF!,(!&+C!K614(B,+)&+!8'4?,6)(4'!*,++!*&8(2',!9P!5(,6(5!*4&(,1!
�)(B!&6()941P!&?&)65(!3R"J>!(B,!pKD$G[u0YGS!Vp,&+(BP!K614(B,+)&+!D**,+,'&(,1!$)6)6?!G6B)9)(5![,4)6()<&+!
u'4�(B0Y)'5(!G6!S&6W!d,?)5('PC!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.NN-�J->/-XJ0HC!



!

!/.b!

-NC! h&j5<&6! dC! R'2?0,+2()6?! 5(,6(5>! ;'4<! 9,6*B! (4! 9,1C! 3&'1)4A&5*2+&'! '&1)&()46! <,1)*)6,!
.NN.�">..#0J/C!

-/C! ]4,'6,'!a3F!p&&5,!��F!h),5)6?,'!eF!h)5j)'*B,6!�F!R21&!\pC!R'2?0*4&(,1!5(,6(5C!S)6)<&++P!)6A&5)A,!
(B,'&8P!�!&++),1!(,*B64+4?),5!.NN.�//>/b-0H.C!

-.C! ]&'j,'! aF! R&A,! lF! Y&+4()*4! dC! ]4+P<,'5! ;4'! 1'2?! ,+2()6?! 5(,6(5C! 32'',6(! ]B&'<&*,2()*&+! R,5)?6!
.N/N�/#>"HXb0bbC!

-"C! D*B&'P&! uF! ]&'j! �C!S,*B&6)5<5! 4;! *46('4++,1! 1'2?! ',+,&5,! ;'4<! 1'2?0,+2()6?! 5(,6(5C! D1A&6*,1!
1'2?!1,+)A,'P!',A),�5!.NN#�-b>"bX0JN/C!

-JC! aB),''P! eF!h)66)j! YSF!S,'B)! �F! \)+A,'! �F! a&9')U)&6!SC! e)4&*()A,! *4&()6?5! 4;! ,614A&5*2+&'! 5(,6(5!
9&5,1!46!84+P,+,*('4+P(,!<2+()+&P,'5C!e)4<&*'4<4+,*2+,5!.NN"�J>/-#J0X/C!

--C! YRDC!]',<&'j,(!&88'4A&+!]N.NN.#!\\KR!3P8B,'!\)'4+)<25!_ah�d=3\\C!.NN"C!

-#C! YRDC!]',<&'j,(!&88'4A&+!]N"NN.-!\\KR!a&=25!K=8',55.!]&*+)(&=,+0K+2()6?!34'46&'P!5(,6(!\P5(,<C!
.NNJC!

-XC! l)'<&6)! dF! u2&?+)2<)! uF! Y&'9! DF! ,(! &+C! $4*&+)U,1! BP8,'5,65)()A)(P! &61! +&(,! *4'46&'P! (B'4<945)5!
5,*461&'P!(4!&!5)'4+)<250,+2()6?!5(,6(>!5B42+1!�,!9,!*&2()425�!3)'*2+&()46!.NNJ�/NH>XN/0-C!

-bC! YRDC!]',<&'j,(!&88'4A&+!]NXNN/-!\\KR!m),6*,!l!K+,'4+)<<25!K+2()6?!34'46&'P!\(,6(!\P5(,<!D61!
]'4<25!KA,'4+)<25!K+2()6?!34'46&'P!\(,6(C!.NNbC!

-HC! YRDC! ]',<&'j,(! &88'4A&+! ]//NN/N! \\KR! ]'4<25! K+,<,6(! ]+25! KA,'4+)<250K+2()6?! ]+&()62<!
3B'4<)2<!34'46&'P!\(,6(!\P5(,<!VS464'&)+!&61!_A,'0aB,0h)',WC!.N//C!

#NC! ^1)8)! �F! 3B,6! SF! 3B,6?! ]F! ,(! &+C! R,A,+48<,6(! 4;! &! 64A,+! 9)4*4<8&()9+,! 84+P<,'! 5P5(,<! ;4'!
,=(,61,1!1'2?! ',+,&5,! )6!&!6,=(0?,6,'&()46!1'2?0,+2()6?! 5(,6(C! �42'6&+!4;!9)4<,1)*&+!<&(,')&+5! ',5,&'*B!
]&'(!D!.NNb�b->/N#J0X/C!

#/C! S&)5,+!hpC!R,A)*,!aB,'&8P!)6!p,&'(!Y&)+2',>!p2<&6&!]',55�!.N/NC!

#.C! \26! RF! �B,6?! �F! �)6! aF! a&6?! 3F! �2! tF! h&6?! uC! 34'46&'P! 1'2?0,+2()6?! 5(,6(5>! Y'4<! 1,5)?6!
48()<)U&()46!(4!6,�,'!5('&(,?),5C!�42'6&+!4;!e)4<,1)*&+!S&(,')&+5!d,5,&'*B!]&'(!D!.N/J�/N.>/#.-0JNC!

#"C! S&'()6! RSF! e4P+,! Y�C! R'2?0,+2()6?! 5(,6(5! ;4'! *4'46&'P! &'(,'P! 1)5,&5,>! &! ',A),�C! S,1)*&+!
,6?)6,,')6?!�!8BP5)*5!.N//�"">/Jb0#"C!

#JC! D9)U&)1!DF!345(&!�dF!�'C![,�!1'2?0,+2()6?!5(,6(5>!&6!4A,'A),�!46!9)41,?'&1&9+,!&61!84+P<,'0;',,!
6,=(0?,6,'&()46!5(,6(!5P5(,<5C!3)'*2+&()46!3&'1)4A&5*2+&'!)6(,'A,6()465!.N/N�">"bJ0H"C!

#-C! 3B&<),!RF!345(&!�dF!�'CF!D9)U&)1!DF!,(!&+C!\,')&+!&6?)4?'&8BP!&61!)6('&A&5*2+&'!2+('&54261>!',52+(5!4;!
(B,!\G\3!d,?)5('P!V\(,6(5!G6!\<&++!34'46&'),5WC!�D33!3&'1)4A&5*2+&'!)6(,'A,6()465!.N/N�">/H/0.N.C!

##C! u&'?! \F! \,''2P5! ]hC! 34'46&'P! 5(,6(5>! +44j)6?! ;4'�&'1C! �42'6&+! 4;! (B,! D<,')*&6! 34++,?,! 4;!
3&'1)4+4?P!.N/N�-#>\J"0XbC!

#XC! 3&841&664!RF!R)8&5:2&!YF!a&<92')64!3C![4A,+!1'2?0,+2()6?!5(,6(5! )6! (B,! (',&(<,6(!4;!1,!64A4!
*4'46&'P!+,5)465C!l&5*2+&'!B,&+(B!&61!')5j!<&6&?,<,6(!.N//�X>/N"0/bC!

#bC! d&9,'! $F! h)61,*j,'! \C! 32'',6(! 5(&(25! 4;! 1'2?0,+2()6?! 5(,6(5C! 3&'1)4A&5*2+&'! (B,'&8,2()*5!
.N//�.H>/X#0bHC!

#HC! d&6&1,!\lF!S)++,'!�SF!d)*B&'1!dKF!3B&6!D�F!D++,6!S�F!p,+<25!S[C!]BP5)*&+! *B&'&*(,')U&()46!4;!
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!/.H!

*46('4++,1! ',+,&5,! 4;! 8&*+)(&=,+! ;'4<! (B,! aDm^\! K=8',55.! 1'2?0,+2()6?! 5(,6(C! �42'6&+! 4;! 9)4<,1)*&+!
<&(,')&+5!',5,&'*B!]&'(!D!.NNJ�X/>#.-0"JC!

XNC! �B&6!hF! Y&'&B! \F! R4<9! D�C! R'2?! ,+2()6?! 5(,6(5>! 1,A,+48<,6(5! &61! *2'',6(! 5(&(25C! �42'6&+! 4;!
*46('4++,1!',+,&5,!>!4;;)*)&+!O42'6&+!4;!(B,!346('4++,1!d,+,&5,!\4*),(P!.N/.�/#/>XN"0/.C!

X/C! _6?!DaF!S*Y&11,6!K]F!d,?&'!KF!1,!�&,?,',!]]F!A&6!R4<92'?!daF!\,''2P5!]hC!$&(,!&6?)4?'&8B)*!
5(,6(! (B'4<945)5! V$D\aW! ,A,6(5!�)(B! 1'2?0,+2()6?! 5(,6(5C! �42'6&+! 4;! (B,! D<,')*&6! 34++,?,! 4;! 3&'1)4+4?P!
.NN-�J->.Nbb0H.C!

X.C! d41')?2,U!DKF!S),',5!�F!Y,'6&61,U0],',)'&!3F!,(!&+C!34'46&'P!5(,6(!(B'4<945)5!)6!(B,!*2'',6(!1'2?0
,+2()6?! 5(,6(! ,'&>! )65)?B(5! ;'4<! (B,! KdD3G! GGG! (')&+C! �42'6&+! 4;! (B,! D<,')*&6! 34++,?,! 4;! 3&'1)4+4?P!
.NN#�JX>.N-0XC!

X"C! �2*B2+&j&6()! ]�F! 3B2! hhF! a4'?2546! dF! ,(! &+C! 34'',+&(,5! &61! +46?0(,'<! 42(*4<,5! 4;!
&6?)4?'&8B)*&++P! 8'4A,6! 5(,6(! (B'4<945)5! �)(B! 5)'4+)<250! &61! 8&*+)(&=,+0,+2()6?! 5(,6(5C! 3)'*2+&()46!
.NN#�//">//Nb0/"C!

XJC! ]&'j!RhF!]&'j!\hF!]&'j!�pF!,(!&+C!Y',:2,6*P!4;!&61!')5j!;&*(4'5!;4'!5(,6(!(B'4<945)5!&;(,'!1'2?0
,+2()6?!5(,6(!)<8+&6(&()46!12')6?!+46?0(,'<!;4++4�028C!aB,!D<,')*&6!O42'6&+!4;!*&'1)4+4?P!.NN#�Hb>"-.0#C!

X-C! ^'9&6! ]F! u,'5B+)*j! DpF! u2&?+)2<)! uF! ,(! &+C! \&;,(P! 4;! *4'46&'P! 5)'4+)<250,+2()6?! 5(,6(5! )6! 1&)+P!
*+)6)*&+!8'&*()*,>!46,0P,&'!;4++4�028!4;!(B,!,03P8B,'!',?)5('PC!3)'*2+&()46!.NN#�//">/J"J0J/C!

X#C! S4')*,!S3F! \,''2P5! ]hF! \425&! �KF! ,(! &+C! D! '&614<)U,1! *4<8&')546! 4;! &! 5)'4+)<250,+2()6?! 5(,6(!
�)(B!&!5(&61&'1!5(,6(!;4'!*4'46&'P!',A&5*2+&')U&()46C!aB,![,�!K6?+&61!O42'6&+!4;!<,1)*)6,!.NN.�"J#>/XX"0
bNC!

XXC! h,)5U! uF! $,46! SeF! p4+<,5! RdF! �'CF! ,(! &+C! Y)A,0P,&'! ;4++4�028! &;(,'! 5)'4+)<250,+2()6?! 5(,6(!
)<8+&6(&()46! ',52+(5! 4;! (B,! \GdG^\! V\)'4+)<250K+2()6?! \(,6(! )6! R,0[4A4! [&()A,! 34'46&'P! $,5)465W! a')&+C!
�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.NNH�-">/Jbb0HXC!

XbC! u'29,! KF! \)+9,'! \F! p&28(<&66! �KF! ,(! &+C! aDm^\! G>! 5)=0! &61! (�,+A,0<46(B! ',52+(5! ;'4<! &!
'&614<)U,1F! 1429+,09+)61! (')&+! 46! &! 5+4�0',+,&5,! 8&*+)(&=,+0,+2()6?! 5(,6(! ;4'! 1,! 64A4! *4'46&'P! +,5)465C!
3)'*2+&()46!.NN"�/NX>"b0J.C!

XHC! u'29,!KF!R&�j)65!�F!u2&?+)2<)!uF!,(!&+C!aDm^\!lG!;)6&+!-0P,&'!',52+(5>!&!<2+()*,6(',F!'&614<)5,1!
(')&+! *4<8&')6?! 84+P<,'09&5,1! <41,'&(,0',+,&5,! 8&*+)(&=,+0,+2()6?! 5(,6(! �)(B! &! 9&',! <,(&+! 5(,6(! ;4'!
(',&(<,6(!4;!+46?F!*4<8+,=!*4'46&'P!&'(,'P!+,5)465C!K2'4G6(,'A,6()46!>!O42'6&+!4;!K2'4]3d!)6!*4++&94'&()46!
�)(B!(B,!h4'j)6?!u'428!46!G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!3&'1)4+4?P!.NNH�J>-X.0XC!

bNC! \,''2P5!]hF!_6?!DaF!]),j! ��F!,(!&+C!D! '&614<)U,1!*4<8&')546!4;!&!12'&9+,!84+P<,'!KA,'4+)<250
,+2()6?!5(,6(!�)(B!&!9&',!<,(&+!*4'46&'P!5(,6(>!aB,!\]GdGa!;)'5(!(')&+C!K2'4G6(,'A,6()46!>!O42'6&+!4;!K2'4]3d!
)6! *4++&94'&()46! �)(B! (B,! h4'j)6?! u'428! 46! G6(,'A,6()46&+! 3&'1)4+4?P! 4;! (B,! K2'48,&6! \4*),(P! 4;!
3&'1)4+4?P!.NN-�/>-b0#-C!

b/C! \(46,! uhF! d)UA)! DF! [,�<&6! hF! ,(! &+C! KA,'4+)<250,+2()6?! A,'525! 8&*+)(&=,+0,+2()6?! 5(,6(5! )6!
*4'46&'P!&'(,'P!1)5,&5,C!aB,![,�!K6?+&61!O42'6&+!4;!<,1)*)6,!.N/N�"#.>/##"0XJC!

b.C! \(46,! uhF! a,)'5(,)6! ]\F! S,',1)(B! GaF! ,(! &+C! D! 8'458,*()A,F! '&614<)U,1! ,A&+2&()46! 4;! &! 64A,+!
,A,'4+)<250,+2()6?!*4'46&'P!5(,6(>!(B,!]$DaG[^S!V&!]'458,*()A,F!d&614<)U,1F!S2+()*,6(,'!a')&+!(4!D55,55!
&6!KA,'4+)<250K+2()6?!34'46&'P!\(,6(!\P5(,<!n]d_S^\!K+,<,6(o!;4'!(B,!a',&(<,6(!4;!^8!(4!a�4!1,![4A4!
34'46&'P!D'(,'P!$,5)465W!(')&+C!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.N//�-X>/XNN0bC!

b"C! $,A!KGF!D55&+)!DdF!a,8+)5jP! GF!,(!&+C!34<8&')546!4;!42(*4<,5!28!(4!5)=!<46(B5!4;!p,8&')6034&(,1!
�)(B! 646*4&(,1! 5(,6(5! &;(,'! 8,'*2(&6,425! *4'46&'P! )6(,'A,6()46! ;4'! &*2(,! <P4*&'1)&+! )6;&'*()46C! aB,!
D<,')*&6!O42'6&+!4;!*&'1)4+4?P!.NNJ�H">XJ/0"C!



!
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bJC! Y&O&1,(! �F! h)O65! hF! $&&'<&6! u�F! ,(! &+C! d&614<)U,1F! 1429+,09+)61F! <2+()*,6(,'! 5(21P! 4;! (B,!
K61,&A4'! U4(&'4+)<250,+2()6?! 8B458B4'P+*B4+)6,0,6*&852+&(,1! 5(,6(! ;4'! (',&(<,6(! 4;! 6&()A,! *4'46&'P!
&'(,'P!+,5)465>!*+)6)*&+!&61!&6?)4?'&8B)*!',52+(5!4;!(B,!K[RKDl_d!GG!(')&+C!3)'*2+&()46!.NN#�//J>XHb0bN#C!

b-C! Y&O&1,(!�F!h)O65!hF!$&&'<&6!u�F!,(!&+C!$46?0(,'<!;4++4�028!4;!(B,!'&614<)5,1!*46('4++,1!(')&+!(4!
,A&+2&(,! (B,! 5&;,(P! &61! ,;;)*&*P! 4;! (B,! U4(&'4+)<250,+2()6?! 1')A,'! *4'46&'P! 5(,6(! )6! 1,! 64A4! 6&()A,!
*4'46&'P! &'(,'P! +,5)465>! ;)A,! P,&'! 42(*4<,5! )6! (B,! K[RKDl_d! GG! 5(21PC! K2'4G6(,'A,6()46! >! O42'6&+! 4;!
K2'4]3d!)6!*4++&94'&()46!�)(B!(B,!h4'j)6?!u'428!46!G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!
3&'1)4+4?P!.N/N�#>-#.0XC!

b#C! $,46!SeF!S&2')!$F!]48<&!��F!,(!&+C!D!'&614<)U,1!*4<8&')546!4;!(B,!K61,&A4'!U4(&'4+)<250,+2()6?!
5(,6(! A,'525! (B,! aDm^\! 8&*+)(&=,+0,+2()6?! 5(,6(! )6! 1,! 64A4! 6&()A,! *4'46&'P! +,5)465! /.0<46(B! 42(*4<,5!
;'4<!(B,!K[RKDl_d!Gl!(')&+C!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.N/N�-->-J"0-JC!

bXC! \,''2P5! ]hF! \)+9,'! \F! u&'?! \F! ,(! &+C! 34<8&')546! 4;! U4(&'4+)<250,+2()6?! &61! ,A,'4+)<250,+2()6?!
*4'46&'P!5(,6(5C!aB,![,�!K6?+&61!O42'6&+!4;!<,1)*)6,!.N/N�"#">/"#0J#C!

bbC! a&6)�&j)! SF! \(,;&6)6)! uuF! \)+9,'! \F! ,(! &+C! J0P,&'! *+)6)*&+! 42(*4<,5! &61! 8',1)*(4'5! 4;! ',8,&(!
',A&5*2+&')U&()46!)6!8&(),6(5!(',&(,1!�)(B!6,�0?,6,'&()46!1'2?0,+2()6?!5(,6(5>!&!',84'(!;'4<!(B,!dK\_$^aK!
D++034<,'5! (')&+! VD! d&614<)U,1! 34<8&')546! 4;! &! �4(&'4+)<250K+2()6?! \(,6(! h)(B! &6! KA,'4+)<250K+2()6?!
\(,6(! ;4'! ],'*2(&6,425! 34'46&'P! G6(,'A,6()46WC! �42'6&+! 4;! (B,! D<,')*&6! 34++,?,! 4;! 3&'1)4+4?P!
.N/J�#">/#/X0.-C!

bHC! h)61,*j,'! \F! \,''2P5! ]hF!h&61,+! \F! ,(! &+C! e)4+)<250,+2()6?! 5(,6(! �)(B! 9)41,?'&1&9+,! 84+P<,'!
A,'525! 5)'4+)<250,+2()6?! 5(,6(! �)(B! 12'&9+,! 84+P<,'! ;4'! *4'46&'P! ',A&5*2+&')5&()46! V$KDRKd\W>! &!
'&614<)5,1!6460)6;,')4')(P!(')&+C!$&6*,(!.NNb�"X.>//#"0X"C!

HNC! l'&6*j=! ]F! \,''2P5! ]hF! u&<9B)'! \F! ,(! &+C! e)41,?'&1&9+,084+P<,'09&5,1F! 8&*+)(&=,+0,+2()6?!
G6;)66)2<!5(,6(>!H0S46(B!*+)6)*&+!&61!&6?)4?'&8B)*!;4++4�028!',52+(5!;'4<!(B,!\GS]$K!GG!8'458,*()A,!<2+()0
*,6(',!',?)5('P!5(21PC!K2'4G6(,'A,6()46! >! O42'6&+!4;!K2'4]3d! )6!*4++&94'&()46!�)(B!(B,!h4'j)6?!u'428!46!
G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!3&'1)4+4?P!.NN#�.>"/N0XC!

H/C! $,<45! ]DF! S42+)6! eF! ],')6!SDF! ,(! &+C! d&614<)U,1! ,A&+2&()46! 4;! (�4! 1'2?0,+2()6?! 5(,6(5! �)(B!
)1,6()*&+! <,(&++)*! 8+&(;4'<! &61! 9)41,?'&1&9+,! 84+P<,'! 92(! 1);;,',6(! &?,6(5! V8&*+)(&=,+! 4'! 5)'4+)<25W!
*4<8&',1! &?&)65(! 9&',! 5(,6(5>! /0P,&'! ',52+(5! 4;! (B,! ]DG[a! (')&+C! 3&(B,(,')U&()46! &61! *&'1)4A&5*2+&'!
)6(,'A,6()465!>!4;;)*)&+!O42'6&+!4;!(B,!\4*),(P!;4'!3&'1)&*!D6?)4?'&8BP!�!G6(,'A,6()465!.NNH�XJ>##-0X"C!

H.C! $,<45! ]DF!S42+)6! eF! ],')6!SDF! ,(! &+C! $&(,! *+)6)*&+! 42(*4<,5! &;(,'! )<8+&6(&()46! 4;! 1'2?0,+2()6?!
5(,6(5! *4&(,1! �)(B! 9)41,?'&1&9+,! 84+P<,'5>! "0P,&'! ;4++4�028! 4;! (B,! ]DG[a! '&614<)5,1! (')&+C!
K2'4G6(,'A,6()46! >! O42'6&+! 4;! K2'4]3d! )6! *4++&94'&()46! �)(B! (B,! h4'j)6?! u'428! 46! G6(,'A,6()46&+!
3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!3&'1)4+4?P!.N/.�b>//X0HC!

H"C! D9)U&)1!DF!e4(,+B4!dF!l,'B,P,!\F!,(!&+C!3DdK! GG!b!<46(B5! ;4++4�028! ',52+(5!�)(B! (B,!3&'1)4S)61!
NCN/JLL! \8&''4�! 5)'4+)<250,+2()6?! 6)()64+! 5(,6(! 5P5(,<C! �42'6&+! 4;! (B,! D<,')*&6! 34++,?,! 4;! 3&'1)4+4?P!
.N/N�-#>e-"0eC!

HJC! _'<)5(46!�DF!D9)U&)1!DF!\8,'(25!�F!,(!&+C!\)=0<46(B!',52+(5!4;!(B,![Kl_!d,50K+2()46!G!V[Kl_!dK\0GW!
(')&+>!&!'&614<)U,1F!<2+()*,6(,'!*4<8&')546!4;!(B,![Kl_!5)'4+)<250,+2()6?!*4'46&'P!5(,6(!�)(B!(B,!aDm^\!
$)9,'(,! 8&*+)(&=,+0,+2()6?! 5(,6(! )6! 1,! 64A4! 6&()A,! *4'46&'P! &'(,'P! +,5)465C! 3)'*2+&()46! 3&'1)4A&5*2+&'!
)6(,'A,6()465!.N/N�">--#0#JC!

H-C! D9)U&)1!DF!_'<)5(46!�DF!Y&O&1,(!�F!,(!&+C!a�40P,&'!;4++4�028!4;!(B,![Kl_!d,5K+2()460GV[Kl_!dK\0GW!
(')&+>!&!'&614<)5,1F!<2+()*,6(',!*4<8&')546!4;!(B,![Kl_!5)'4+)<250,+2()6?!*4'46&'P!5(,6(!�)(B!(B,!aDm^\!
$)9,'(,! 8&*+)(&=,+0,+2()6?! 5(,6(! )6! 1,! 64A4! 6&()A,! *4'46&'P! &'(,'P! +,5)465C! K2'4G6(,'A,6()46! >! O42'6&+! 4;!
K2'4]3d!)6!*4++&94'&()46!�)(B!(B,!h4'j)6?!u'428!46!G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!
3&'1)4+4?P!.N/"�H>X./0HC!
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H#C! u'29,! KF! \*B4;,'! �F! p&28(<&66! �KF! ,(! &+C! D! 64A,+! 8&*+)(&=,+0,+2()6?! 5(,6(! �)(B! &6! 2+('&(B)6!
&9+2<)6&+! 9)41,?'&1&9+,! 84+P<,'! H0<46(B! 42(*4<,5! �)(B! (B,! �D3aDm! pR! 5(,6(C! �D33! 3&'1)4A&5*2+&'!
)6(,'A,6()465!.N/N�">J"/0bC!

HXC! u2&?+)2<)! uF! \)'92! lF! S252<,*)! uF! ,(! &+C! \('2(! *4A,'&?,! &61! A,55,+! �&++! ',58465,! (4! &! 6,�0
?,6,'&()46!8&*+)(&=,+0,+2()6?!5(,6(!�)(B!&6!2+('&(B)6!9)41,?'&1&9+,!&9+2<)6&+!84+P<,'>!_8()*&+!34B,',6*,!
a4<4?'&8BP! R'2?0K+2()6?! \(,6(! G6A,5()?&()46! V_3aRK\GWC! 3)'*2+&()46! 3&'1)4A&5*2+&'! )6(,'A,6()465!
.N/N�">"#X0X-C!

HbC! p&21,! SF! $,,! \hF! h4'(B+,P! \uF! ,(! &+C! aB,! dKSKRKK! (')&+>! &! '&614<)U,1! *4<8&')546! 4;! &!
*4<9)6&()46! 5)'4+)<250,+2()6?! ,614(B,+)&+! 8'4?,6)(4'! *,++! *&8(2',! 5(,6(! �)(B! &! 8&*+)(&=,+0,+2()6?! 5(,6(C!
�D33!3&'1)4A&5*2+&'!)6(,'A,6()465!.N/"�#>""J0J"C!

HHC! S4')*,!S3F! e,5(,B4'6! p]F! 3&''),! RF! ,(! &+C! R)',*(! 5(,6()6?! 4;! 1,! 64A4! *4'46&'P! 5(,645,5! �)(B!
(&*'4+)<250,+2()6?!A,'525!*&'9460*4&(,1!*&'945(,6(5C!aB,!'&614<)U,1!�^]GaKd! GG! (')&+C!K2'4G6(,'A,6()46! >!
O42'6&+!4;!K2'4]3d!)6!*4++&94'&()46!�)(B!(B,!h4'j)6?!u'428!46!G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!
\4*),(P!4;!3&'1)4+4?P!.NN#�.>J-0-.C!

/NNC! u'29,!KC!e)4Y',,14<!RK\!$&(,!',52+(5F!a,*B64+4?P!3B&++,6?,5!&61![,=(!\(,85C!!u+49&+!\2<<)(!46!
G664A&()465!)6!G6(,'A,6()465C!\&4!]&2+4.N/.C!

/N/C! S*Y&11,6! K]F! \(&9)+,! KF! d,?&'! KF! ,(! &+C! $&(,! (B'4<945)5! )6! 1'2?0,+2()6?! *4'46&'P! 5(,6(5! &;(,'!
1)5*46()62&()46!4;!&6()8+&(,+,(!(B,'&8PC!$&6*,(!.NNJ�"#J>/-/H0./C!

/N.C! Y)66!DlF!�46,'!SF![&j&U&�&!uF!,(!&+C!]&(B4+4?)*&+!*4'',+&(,5!4;!+&(,!1'2?0,+2()6?!5(,6(!(B'4<945)5>!
5('2(!*4A,'&?,!&5!&!<&'j,'!4;!,614(B,+)&+)U&()46C!3)'*2+&()46!.NNX�//->.J"-0J/C!

/N"C! p4;<&! \pF! A&6! 1,'! u),55,6! h�F! A&6! R&+,6! eSF! ,(! &+C! G61)*&()46! 4;! +46?0(,'<! ,614(B,+)&+!
1P5;26*()46!&;(,'!5)'4+)<250,+2()6?!5(,6(!)<8+&6(&()46C!K2'48,&6!B,&'(!O42'6&+!.NN#�.X>/##0XNC!

/NJC! \*B�&'(U!d\F! 3B'4645![DF!l)'<&6)!dC! ]',*+)6)*&+! ',5(,645)5!<41,+5! &61!1'2?0,+2()6?! 5(,6(5>! 5()++!
)<84'(&6(F!5()++!<2*B!(4!+,&'6C!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.NNJ�JJ>/"X"0b-C!

/N-C! \,''2P5!]hF!R&,<,6!�C!D',!1'2?0,+2()6?!5(,6(5!&554*)&(,1!�)(B!&!B)?B,'!'&(,!4;! +&(,!(B'4<945)5!
(B&6! 9&',!<,(&+! 5(,6(5�! $&(,! 5(,6(! (B'4<945)5>! &! 62)5&6*,! )6! 94(B! 9&',!<,(&+! &61! 1'2?0,+2()6?! 5(,6(5C!
3)'*2+&()46!.NNX�//->/J""0H�!1)5*255)46!HC!

/N#C! �46,'!SF! [&j&U&�&! uF! Y)66! DlF! ,(! &+C! K614(B,+)&+! *,++! ',*4A,'P! 9,(�,,6! *4<8&'&(4'! 84+P<,'0
9&5,1!1'2?0,+2()6?!5(,6(5C!�42'6&+!4;!(B,!D<,')*&6!34++,?,!4;!3&'1)4+4?P!.NNb�-.>"""0J.C!

/NXC! e&5&+25! ShF! a&61O26?! �F! A&6! h,5(,6! aF! ,(! &+C! \*&66)6?! ,+,*('46! <)*'45*48)*! &55,55<,6(! 4;!
*4&()6?! )'',?2+&')(),5! &61! (B,)'! 8',*2'54'5! )6! 26,=8&61,1! 12'&9+,! 84+P<,'09&5,1! 1'2?0,+2()6?! 5(,6(5C!
3&(B,(,')U&()46!&61!*&'1)4A&5*2+&'!)6(,'A,6()465!>!4;;)*)&+!O42'6&+!4;!(B,!\4*),(P!;4'!3&'1)&*!D6?)4?'&8BP!�!
G6(,'A,6()465!.N/.�XH>#JJ0-"C!

/NbC! h),<,'!SF!e2(U!aF!\*B<)1(!hF!\*B<)(U!�]F!p4'5(j4((,!RF!$&6?,'!3C!\*&66)6?!,+,*('46!<)*'45*48)*!
&6&+P5)5! 4;! 1);;,',6(! 1'2?! ,+2()6?! 5(,6(5! &;(,'! ;&)+,1! )<8+&6(&()46>! ;'4<! 6,&'+P! 261&<&?,1! (4! <&O4'!
1&<&?,1! 84+P<,'5C! 3&(B,(,')U&()46! &61! *&'1)4A&5*2+&'! )6(,'A,6()465! >! 4;;)*)&+! O42'6&+! 4;! (B,! \4*),(P! ;4'!
3&'1)&*!D6?)4?'&8BP!�!G6(,'A,6()465!.N/N�X->HN-0//C!

/NHC! p4;;<&66! dF! S4')*,! S3F! S45,5! �hF! ,(! &+C! G<8&*(! 4;! +&(,! )6*4<8+,(,! 5(,6(! &8845)()46! &;(,'!
5)'4+)<250,+2()6?! 5(,6(! )<8+&6(&()46!46!J0P,&'! *+)6)*&+!,A,6(5>! )6('&A&5*2+&'!2+('&54261!&6&+P5)5! ;'4<! (B,!
<2+()*,6(',F!'&614<)5,1F!dDlK$F!K0\GdG^\!&61!\GdG^\!(')&+5C!p,&'(!.NNb�HJ>"..0bC!

//NC! p&55&6! D�F! e,'?B,&62! \3F! \()O6,6! aF! ,(! &+C! $&(,! 5(,6(! <&+&8845)()46! ')5j! )5! B)?B,'! &;(,'! 1'2?0
,+2()6?! 5(,6(! *4<8&',1! �)(B! 9&',0<,(&+! 5(,6(! )<8+&6(&()46! &61! &554*)&(,5! �)(B! +&(,! 5(,6(! (B'4<945)5C!
K2'48,&6!B,&'(!O42'6&+!.N/N�"/>//X.0bNC!



!

!/".!

///C! 344j! \F! $&1)*B! KF! [&j&U&�&! uF! ,(! &+C! 34'',+&()46! 4;! )6('&A&5*2+&'! 2+('&54261! ;)61)6?5! �)(B!
B)5(48&(B4+4?)*&+!&6&+P5)5!4;!(B'4<925!&58)'&(,5!)6!8&(),6(5!�)(B!A,'P!+&(,!1'2?0,+2()6?!5(,6(!(B'4<945)5C!
3)'*2+&()46!.NNH�/.N>"H/0HC!

//.C! �294!aF!Dj&5&j&!aF!�4U2<&!�F!,(!&+C!l&5*2+&'!d,58465,!(4!R'2?0K+2()6?!\(,6(!h)(B!e)41,?'&1&9+,!
A5C!R2'&9+,!]4+P<,'C!3)'*2+&()46!O42'6&+!>!4;;)*)&+!O42'6&+!4;!(B,!�&8&6,5,!3)'*2+&()46!\4*),(P!.N/J�Xb>.JNb0
/JC!

//"C! h&j5<&6! dC! e)41,?'&1&9+,! 5(,6(5>! (B,P! 14! (B,)'! O49! &61! 1)5&88,&'C! aB,! �42'6&+! 4;! )6A&5)A,!
*&'1)4+4?P!.NN#�/b>XN0JC!

//JC! _62<&! �F! _'<)5(46! �F! \,''2P5! ]hC! e)4',54'9&9+,! 5*&;;4+1! (,*B64+4?),5C! 3)'*2+&()46! O42'6&+! >!
4;;)*)&+!O42'6&+!4;!(B,!�&8&6,5,!3)'*2+&()46!\4*),(P!.N//�X->-NH0.NC!

//-C! [)5B)4! \F! �452?&! �F! G?&j)! �F! ,(! &+C! $46?0a,'<! V�/N! �,&'5W! *+)6)*&+! 42(*4<,5! 4;! ;)'5(0)60B2<&6!
9)41,?'&1&9+,!84+P0+0+&*()*!&*)1!*4'46&'P!5(,6(5>!G?&j)0a&<&)!5(,6(5C!3)'*2+&()46!.N/.�/.->."J"0-"C!

//#C! �B&6?! �F! e42'&6(&5! 3lF! Y&'44:! lF! ,(! &+C! e)4',54'9&9+,! 5*&;;4+15! )6! (B,! (',&(<,6(! 4;! *4'46&'P!
&'(,'P!1)5,&5,C!S,1)*&+!1,A)*,5!.N/"�#>"X0JbC!

//XC! u'29,!KC!aB,!e45(46!\*),6();)*!&61!dKlD!a,*B64+4?PC!!K2'4]3dC!e&'*,+46&F!\8&)6.NNHC!

//bC! �&9&'&!dF!3B'4645![F!d49)6546!�C![4A,+!9)4&954'9&9+,!5&+)*P+&(,09&5,1!84+P<,'!&5!&!1'2?0,+2()6?!
5(,6(!*4&()6?C!3&(B,(,')U&()46!&61!*&'1)4A&5*2+&'!)6(,'A,6()465!>!4;;)*)&+!O42'6&+!4;!(B,!\4*),(P!;4'!3&'1)&*!
D6?)4?'&8BP!�!G6(,'A,6()465!.NNb�X.>/b#0HJC!

//HC! K'1<&66!$F!S&*,14!eF!^B')*B!�KC!R,?'&1&9+,!84+PV&6BP1')1,!,5(,'W!)<8+&6(5>!,;;,*(5!4;!+4*&+)U,1!
5&+)*P+)*!&*)1!',+,&5,!46!946,C!e)4<&(,')&+5!.NNN�./>.-NX0/.C!

/.NC! 321,66,*!DF!R,6)5!3C!]&'*42'5!12!1)5845)();!<71)*&+C!u2)1,!8'&():2,>!pD\�!.N/"C!

/./C! h)++)&<5! RC! R,;)6)()465! )6! e)4<&(,')&+5C! ! ]'4?',55! )6! e)4<,1)*&+! K6?)6,,')6?! JC! D<5(,'1&<>!
K+5,A),'�!/HbX>X.C!

/..C! d&(6,'! eF! p4;;<&66!DF! \*B4,6! YF! $,<465! �C! e)4<&(,')&+5! \*),6*,F! "'1! K1)()46>! D*&1,<)*! ]',55�!
.N/"C!

/."C! S&(+&?&!eYF!�&5,6*B&j!$]F!\&+(B425,!a[C!a)552,!',58465,!(4!)<8+&6(,1!84+P<,'5>!(B,!5)?6);)*&6*,!
4;!5&<8+,!5B&8,C!�42'6&+!4;!9)4<,1)*&+!<&(,')&+5!',5,&'*B!/HX#�/N>"H/0XC!

/.JC! D61,'546! �SF! d41')?2,U! DF! 3B&6?! RaC! Y4',)?6! 941P! ',&*()46! (4! 9)4<&(,')&+5C! \,<)6&'5! )6!
)<<264+4?P!.NNb�.N>b#0/NNC!

/.-C! DY[_dC! e)4+4?)*&+! ,A&+2&()46! 4;! <,1)*&+! 1,A)*,5! ]&'(! /.>! \&<8+,! 8',8&'&()46! &61! ',;,',6*,!
<&(,')&+5.N/.C!

/.#C! DY[_dC!e)4+4?)*&+!,A&+2&()46!4;!<,1)*&+!1,A)*,5!]&'(!">!a,5(5!;4'!?,64(4=)*)(PF!*&'*)64?,6)*)(P!&61!
',8'412*()A,!(4=)*)(P.NNHC!

/.XC! DY[_dC!e)4+4?)*&+!,A&+2&()46!4;!<,1)*&+!1,A)*,5!]&'(!->!a,5(5!;4'!)6!A)('4!*P(4(4=)*)(P.N/NC!

/.bC! [&j&U&�&!uF!Y)66!DlF!$&1)*B!KF!,(!&+C!R'2?0,+2()6?!5(,6(!5&;,(P>!;)61)6?5!;'4<!8',*+)6)*&+!5(21),5C!
K=8,'(!',A),�!4;!*&'1)4A&5*2+&'!(B,'&8P!.NNb�#>/"XH0H/C!

/.HC! e4')554;;!�GF!\8'46j!pSF!(,6!3&(,!pC!aB,!B,<45(&()*!5P5(,<!&5!&!<412+&(4'!4;!&(B,'45*+,'45)5C!aB,!
[,�!K6?+&61!O42'6&+!4;!<,1)*)6,!.N//�"#J>/XJ#0#NC!



LPXPLPWUPT!

!

!/""!

/"NC! DY[_dC! e)4+4?)*&+! ,A&+2&()46! 4;! <,1)*&+! 1,A)*,5! ]&'(! J>! \,+,*()46! 4;! (,5(5! ;4'! )6(,'&*()46! �)(B!
9+441.NNHC!

/"/C! R,! u'44(! 3�F! l&6! $2P6! S�DF! l&6! R)Oj0h4+(B2)5! h[KF! ,(! &+C! G6! A)('4! 9)4*4<8&()9)+)(P! 4;!
9)41,?'&1&9+,!1,=('&609&5,1!BP1'4?,+5!(,5(,1!�)(B!B2<&6!;)9'49+&5(5C!e)4<&(,')&+5!.NN/�..>//HX0.N"C!

/".C! R,'j&42)!\SF!$&99,!DF!3B,A&++),'!]F!,(!&+C!D!6,�!1,=('&60?'&;(084+P92(P+<,(B&*'P+&(,!*484+P<,'!
*4&(,1!46!"/#$!<,(&++)*!5(,6(5!,6B&6*,5!,614(B,+)&+!*,++!*4A,'&?,C!D*(&!9)4<&(,')&+)&!.N/.�b>"-NH0/-C!

/""C! R,'j&42)!\SF!DA'&<4?+42!aF!e&'9&21!3F! $,(42'6,2'!RC!\P6(B,5)5!&61!*B&'&*(,')U&()46!4;!&!6,�!
84+P5&**B&')1,0?'&;(084+P<,(B&*'P+&(,! *484+P<,'! ;4'! (B',,01)<,65)46&+! BP9')1! BP1'4?,+5C!
e)4<&*'4<4+,*2+,5!.NNb�H>"N""0bC!

/"JC! D6&?645(42!YF!R,9,(!DF!]&A460RO&A)1!uF!u421&9P!�F!p,+&'P!uF!S)?466,P!lC!_5(,49+&5(!;26*()465!
46! ;26*()46&+)U,1! ]SSD09&5,1! 84+P<,'5! ,=B)9)()6?! \(&8BP+4*4**25! &2',25! &1B,5)46! )6B)9)()46C!
e)4<&(,')&+5!.NN#�.X>"H/.0HC!

/"-C! �,<&6)!YF!\)+A,5(',!�\F!Y&2A,+0$&;,A,!YF!,(!&+C!K=!A)A4!8')<)6?!4;!,614(B,+)&+!8'4?,6)(4'!*,++5!�)(B!
\RY0/! 9,;4',! ('&658+&6(&()46! *42+1! )6*',&5,! (B,)'! 8'4&6?)4?,6)*! 84(,6()&+C! D'(,')45*+,'45)5F! (B'4<945)5F!
&61!A&5*2+&'!9)4+4?P!.NNb�.b>#JJ0-NC!

/"#C! l&66,&2=! lF! Y&'?,0e&6*,+! RF! $,*42'(! \F! ,(! &+C! K=8',55)46! 4;! ('&65;4'<)6?! ?'4�(B! ;&*(4'! 9,(&!
',*,8(4'!GG!)6!<,5,6*BP<&+!5(,<!*,++5!;'4<!5P5(,<)*!5*+,'45)5!8&(),6(5C!eS�!48,6!.N/"�"C!

/"XC! Y,+1<&6!$�F!D?2)'',!$F!�)4+!SF!,(!&+C!G6(,'+,2j)60/N!)6B)9)(5!)6()<&+!BP8,'8+&5)&!&;(,'!&6?)48+&5(P!4'!
5(,6(!)<8+&6(&()46!)6!BP8,'*B4+,5(,'4+,<)*!'&99)(5C!3)'*2+&()46!.NNN�/N/>HNb0/#C!

/"bC! d)885(,)6!]F!e+&*j!S�F!e4)A)6!SF!,(!&+C!34<8&')546!4;!8'4*,55)6?!&61!5,*()46)6?!<,(B414+4?),5!
;4'!&'(,'),5!*46(&)6)6?!<,(&++)*!5(,6(5C!aB,!O42'6&+!4;!B)5(4*B,<)5('P!&61!*P(4*B,<)5('P!>!4;;)*)&+!O42'6&+!4;!
(B,!p)5(4*B,<)5('P!\4*),(P!.NN#�-J>#X"0b/C!

/"HC! S*344+!eF!S2'8BP!$F!a')88!3]C!D!5)<8+,!YaGd!(,*B6):2,!;4'!,5()<&()6?!(B,!52';&*,!&',&!4;!5)+)*&!
84�1,'5!&61!;)+<5C!�42'6&+!4;!*4++4)1!&61!)6(,';&*,!5*),6*,!.NN#�.H->.HJ0bC!

/JNC! e&*&j4A&!$F!Y)+4A&!KF!]&')U,j!SF!d2<+!aF!\A4'*)j!lC!S412+&()46!4;!*,++!&1B,5)46F!8'4+);,'&()46!&61!
1);;,',6()&()46!46!<&(,')&+5!1,5)?6,1!;4'!941P!)<8+&6(5C!e)4(,*B64+4?P!&1A&6*,5!.N//�.H>X"H0#XC!

/J/C! �)<!\pF!p&!p�F!�4!��F!,(!&+C!34'',+&()46!4;!8'4+);,'&()46F!<4'8B4+4?P!&61!9)4+4?)*&+!',58465,5!4;!
;)9'49+&5(5! 46! $R]K! �)(B! 1);;,',6(! 52';&*,! �,((&9)+)(PC! �42'6&+! 4;! 9)4<&(,')&+5! 5*),6*,! ]4+P<,'! ,1)()46!
.NNX�/b>#NH0..C!

/J.C! D6!�pF!Y'),1<&6!d�C!346*)5,!',A),�!4;!<,*B&6)5<5!4;!9&*(,')&+!&1B,5)46!(4!9)4<&(,')&+!52';&*,5C!
�42'6&+!4;!9)4<,1)*&+!<&(,')&+5!',5,&'*B!/HHb�J">""b0JbC!

/J"C! 3B')5(4!\[F!R),6,'!�dF!e&*BB2j&!DF!l&5)+,A!�F!p&P9&++!�RC!G66&(,!G<<26)(P!&61!e)4<&(,')&+5!&(!(B,!
[,=25>!Y'),615!4'!Y4,5C!e)4S,1!',5,&'*B!)6(,'6&()46&+!.N/-�.N/->"J."NJC!

/JJC! �)<!�F!R&15,(&6!SF!D<,,6211)6!\F!h)61,9&6j!D�F!�&5U,<5j)!S�F!$2!$C!G6!A)A4!9)41,?'&1&()46!&61!
9)4*4<8&()9)+)(P!4;!]KuI5,9&*)*!&*)109&5,1!BP1'4?,+5!25)6?!&!*&?,!)<8+&6(!5P5(,<C!�42'6&+!4;!9)4<,1)*&+!
<&(,')&+5!',5,&'*B!]&'(!D!.N/N�H->/H/0XC!

/J-C! ]&'j!\F!]&'j!SF!�)<!epF!,(!&+C!D*2(,!5288',55)46!4;!auY055!�)(B!+4*&+F!525(&)6,1!',+,&5,!4;!('&6)+&5(!
&?&)65(!(B,!;4'<&()46!4;!;)9'425!*&852+,5!&'4261!5)+)*46,!)<8+&6(5C!�42'6&+!4;!*46('4++,1!',+,&5,!>!4;;)*)&+!
O42'6&+!4;!(B,!346('4++,1!d,+,&5,!\4*),(P!.N/-�.NN>/.-0"XC!

/J#C! $,,! \uF! $,,! \RF! �)<!S�F! ,(! &+C! K;;,*(! 4;! D6()&1B,5)46! e&''),'! \4+2()46! &61! Y)9')6! 46! 3&852+&'!
Y4'<&()46!D;(,'!\)+)*46,!G<8+&6(!G65,'()46!)6!&!hB)(,!d&(!S41,+C!D,5(B,()*!8+&5()*!52'?,'P!.N/-�"H>/#.0XNC!



!

!/"J!

/JXC! R,6&'14! \�F! 3&'8)646,! ]$F! l4*j! RSF! ,(! &+C! R,(&)+,1! &6&+P5)5! 4;! 84+P<,'! ',58465,! (4! 1,+)A,'P!
9&++446!,=8&65)46!4;!1'2?0,+2()6?!5(,6(5!A,'525!9&',!<,(&+!5(,6(5C!K2'4G6(,'A,6()46!>!O42'6&+!4;!K2'4]3d!)6!
*4++&94'&()46!�)(B!(B,!h4'j)6?!u'428!46!G6(,'A,6()46&+!3&'1)4+4?P!4;!(B,!K2'48,&6!\4*),(P!4;!3&'1)4+4?P!
.N/"�H>"bH0HXC!

/JbC! \B&2+4A!�F!_j6,'!dF!$,A)!�F!,(!&+C!]4+PV<,(BP+!<,(B&*'P+&(,W!?'&;()6?!46(4!5(&)6+,55!5(,,+!52';&*,5>!
&88+)*&()46!(4!1'2?0,+2()6?!5(,6(5C!D3\!&88+),1!<&(,')&+5!�!)6(,';&*,5!.NNH�/>.-/H0.bC!

/JHC! h&6?! �F! p,! �F!S&)(U!SYF! ,(! &+C! D! 52';&*,0,'41)6?! 84+PV/F"0(')<,(BP+,6,! *&'946&(,W! *4&()6?! ;4'!
;2++P!9)41,?'&1&9+,!<&?6,5)2<09&5,1!5(,6(!&88+)*&()465>! (4�&'1!9,((,'!9)4;26*()46F!9)41,?'&1&()46!&61!
9)4*4<8&()9)+)(PC!D*(&!9)4<&(,')&+)&!.N/"�H>b#Xb0bHC!

/-NC! �&?25U,�5j)!SF! $&61<,55,'!^C!_8()*&+!34B,',6*,!a4<4?'&8BP! G<&?)6?>![4A,+! G65)?B(5! )6(4! (B,!
l&5*2+&'!d,58465,!D;(,'!34'46&'P!\(,6(!G<8+&6(&()46C!32'',6(!*&'1)4A&5*2+&'!)<&?)6?!',84'(5!.N/.�->."/0
bC!

/-/C! e,1&)'!aSF!3B4!�F!�)<!a�F!,(!&+C!d,)6;4'*,<,6(!4;!)6(,';&*)&+!&1B,5)46!4;!&!*4&(,1!84+P<,'!+&P,'!
46!&!*49&+(0*B'4<)2<!52';&*,!;4'!1'2?0,+2()6?!5(,6(5C!$&6?<2)'!>!(B,!D3\!O42'6&+!4;!52';&*,5!&61!*4++4)15!
.N/J�"N>bN.N0bC!

/-.C! 3B4)! �F! 3B4! \eF! $,,! e\F! �426?! ��F! ]&'j! �F! p&6! R�C! G<8'4A,<,6(! 4;! )6(,';&*)&+! &1B,5)46! 4;!
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RÉSUMÉ 

Mise au point d’un nouveau revêtement de stent pour application cardiovasculaire 

L’objectif de ce travail est d’évaluer la biocompatibilité d’un copolymère de Dextrane-
Polybutylmethacrylate utilisé comme revêtement de stent métallique en Cobalt-Chrome. L’étude 
s’est déroulée en trois phase : 1/La production du polymère et la caractérisation physico-chimique, 
2/L’évaluation in vitro et 3/L’évaluation in vivo dans plusieurs modèles.  
Dans un premier temps deux copolymères de concentrations distinctes ont été synthétisés et mis 
en forme pour les différentes expériences. Leur caractérisation par FTIR, mesure d’angle de contact 
et une première implantation in vivo évaluant la réaction à corps étranger ont permis d’en 
sélectionner un : le Dex-PBMA. Aucune réaction inflammatoire chronique n’a été observée. Des 
épreuves dynamiques et une observation des stents recouverts au MEB ont permis de confirmer la 
présence et la tenue du film de Dex-PBMA sur les stents. Des tests in vitro ont montré une faible 
adhésion bactérienne et plaquettaire ainsi qu’une thrombogénicité modérée. Un dispositif sous flux 
ex vivo et l’utilisation d’une molécule modèle - le Tacrolimus – ont montré la possibilité d’utiliser le 
Dex-PBMA comme plateforme de libération de substances. In vitro, l’adhésion et la prolifération 
des progéniteurs endothéliaux ainsi que des cellules souches mésenchymateuses étaient faibles 
mais aucun effet toxique n’a été noté. Finalement les stents recouverts de Dex-PBMA ont été 
implantés in vivo dans un modèle d’aorte saine de rat puis dans un modèle de resténose chez le 
lapin. Chez le rat, après 30 jours, une hyperplasie limitée, l’absence de macrophage et une 
réendothélialisation des mailles ont été observées. Les premières implantations chez le lapin ont 
confirmé ces tendances mais l’étude doit être élargie afin d’obtenir un résultat significatif.  
En conclusion, ces données démontrent que le Dex-PBMA est un matériau intéressant pour le 
revêtement de stent. 

Design of a new stent coating for cardiovascular application 

The purpose of this work was to study the biocompatibility of a dextran-graft-
polybutylmethacrylate copolymer coated on cobalt chromium metallic stent. This study was 
divided in 3 parts: 1/the production of the copolymer and its physico-chemical characterization;  
2/ its in vitro evaluation and 3/ its in vivo evaluation in several models. 
In the first step, 2 copolymers with different concentrations were synthetized and shaped for the 
following experiments. Their FTIR examination, contact angle measurement and a first in vivo 
implantation to evaluate foreign body reaction lead to the selection of one copolymer: the Dex-
PBMA. No chronicle inflammatory reaction was noticed. Dynamic tests and SEM observations of 
coated stents confirmed the presence and the resistance of the Dex-PBMA coating. In vitro tests 
showed both low bacterial and platelet adhesions and a moderate thrombogenicity. An ex vivo test 
under flow with a model molecule – the Tacrolimus – showed the ability of Dex-PBMA to deliver 
drug. In vitro, the human endothelial progenitors and mesenchymal stem cells adhesion and 
proliferation were low but didn’t reveal any toxic effect. Finally Dex-PBMA coated stent were 
implanted in vivo in a healthy rat aorta model of stenting then in a rabbit model of restenosis. In 
rat, the intimal hyperplasia was moderate and an endothelium was present 30 days after stent 
implantation. First rabbit implantation confirmed these trends nevertheless this study must be 
extended to obtain significant results. In conclusion, these data demonstrate that Dex-PBMA is an 
interesting material for stent coating. 

 


