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$-(&(!4&#&4-4)'1!+,!#-!$,#74;#-8!,14,1+)+&!+,!#-!.&3.)##-8!,10&H;,!+,!#-!$%&@,44)'1!@!

3&6)3),1*&!+,!#-!3-1)6,#-B!

!

!
!"#$%&'<)'=%4>.7,4%'=&,?.'@&1>)'

!



!

!

!
!

`!

U*%&!,H;)$&!+,!6)+,&!H;,!(,!$;,+,!,14&1*%-%!,1!,#!3;(,&!,(!#-!*,#,6)()'1B!!

:,!&%)2)1'!4&1!#-!)16,14)'1!+,#!+)(4&!l)$T&A!,1!W<<`8!,#!4;-#!4&1()(*7-!,1!;1!+)(4&!

3,*9#)4&!H;,!)14&%$&%-.-!;1-!(,%),!+,!-2;/,%&(!4;-+%-12;#-%,(!4&1!0&%3-!+,!,($)%-#8!

4;-1+&!,#!+)(4&!2)%-.-!$&%!4-+-!-2;/,%&!$,1,*%-.-!#-!#;D!%,0#,/-+-!+,!#-!,(4,1-!0)#3-+-B!

"6&#;4)&1'!4&1!,#!+,(-%%&##&!+,!()(*,3-(!,#,4*%&3,491)4&(!@!,#,4*%'1)4&(B!"1!#-!+E4-+-!

+,!Wa\b!(,!%,-#)D-%&1!#-(!$%)3,%-(!%,*%-1(3)()&1,(!@!,1!Wa\^!(,!%,*%-1(3)*),%&1!#-(!

U#)3$)-+-(!+,!e,%#718!#&!H;,!(,!4&1()+,%-!#-!$%)3,%-!%,*%-1(3)()'1!,1!+)%,4*&B!!

O!3,+)-+&(!+,#!()2#&!mm8!#-!*,#,6)()'1!(,!,N*,1+)'!$&%!*&+&!,#!3;1+&B!L-!)1*%&+;44)'1!

+,#!4&#&%8!,#!;(&!+,!(-*E#)*,(!@!#-!+)2)*-#)D-4)'1!0;,%&1!S)*&(!()21)0)4-*)6&(!,1!(;!

+,(-%%&##&B!>&@!,1!+7-8!(,!;*)#)D-1!+)0,%,1*,(!,(*91+-%,(!+,!*%-1(3)()'1!+)2)*-#!*,%%,(*%,!

,1!+)0,%,1*,(!$-%*,(!+,#!3;1+&B!L-!*,#,6)()'1!(,!S-!4&16,%*)+&!,1!;1-!$-%*,!)1*,2%-#!+,!

1;,(*%-(!6)+-(!H;,!1&(!)10&%3-8!,1*%,*),1,!@!(,!4&3;1)4-!4&1!1&(&*%&(B!

!

!
!"#$%&'A)'B./.C"3"49.3'

'



!

!

!
!

]!

1,23*$45'<7!=>"-*5#'/"'?3/"5'

="!! >82*%'3-(2-;<(2'-2$-?2$2&./-

!

L&(!,0,4*&(!+,!67+,&!(&1!S,%%-3),1*-(!@!*E41)4-(!;*)#)D-+-(!,1!$%&+;44)&1,(!4&1!#-!

0)1-#)+-+!+,!,1%)H;,4,%!(;!4&1*,1)+&B!!

"(*&(!,0,4*&(!(,!$;,+,1!2,1,%-%!3,+)-1*,!(&0*A-%,!&!S-%+A-%,8!#&(!,0,4*&(!2,1,%-+&(!

3,+)-1*,!(&0*A-%,!$;,+,1!(,%!;*)#)D-+&(!,1!-$#)4-4)&1,(!+,!67+,&!-6-1D-+-(8!$%&2%-3-(!

+,!4&3$&()4)'1!&!-1)3-4)'1!\[8!,1!4-3.)&8!,#!S-%+A-%,!,(!;*)#)D-+&!,1!#-!4%,-4)'1!+,!

67+,&8!(,!%,-#)D-!3,+)-1*,!,#!;(&!+,!2%-1+,(!4&3$;*-+&%-(!4&1!2%-1!4-$-4)+-+!+,!

$%&4,(-3),1*&!noCcp!@!3,3&%)-!dO5!(;0)4),1*,!$-%-!3-1,/-%!#&(!49#4;#&(B!O;1H;,!#-!

4&3.)1-4)'1!+,!-3.&(!$,%3)*,!-!#&(!$%&0,()&1-#,(!+,!#-!)1+;(*%)-!-;+)&6)(;-#!4%,-%!

,0,4*&(!+,!-#*-!4-#)+-+!@!%,-#)(*-(!"(*&(!%,4;%(&(!.%)1+-1!#-!0#,N).)#)+-+!1,4,(-%)-!$-%-!

,N$,%)3,1*-%8!-/;(*-%!@!%,0)1-%!#&(!,0,4*&(!S-(*-!&.*,1,%!,#!%,(;#*-+&!+,(,-+&B!

"N)(*,1!;1-!2%-1!6-%),+-+!+,!,0,4*&(!+,!67+,&8!4-+-!;1&!4&1!(;(!4-%-4*,%7(*)4-(!@!(;(!

+)0,%,1*,(!-$#)4-4)&1,(8!$&+,3&(!+,(*-4-%!#&(!()2;),1*,(f!

•! "0,4*&(!+,!*%-1()4)'18!,(*,!,0,4*&!,1!2,1,%-#!(,!-$#)4-%!$-%-!(;-6)D-%!,#!$-(&!+,!

;1-!,(4,1-!-!&*%-8!$-%-!$%&$&%4)&1-%!;1-!4&1,N)'1!,1*%,!#&(!4#)$(8!$;,+,1!(,%!

(;*)#,(!&!##-3-*)6&(B!

•! "0,4*&!+,!4&3$&()4)'18!,(*,!,0,4*&!(,!;*)#)D-!$-%-!4&3.)1-%!3M#*)$#,(!,#,3,1*&(!

,1!;1-!3)(3-!,(4,1-8!$;,+,!(,%!;*)#)D-+&(!$-%-!,1*%,#-D-%!&./,*&(!%,-#,(!4&1!

&./,*&(!0)4*)4)&(8!$;,+,!%,(;#*-%!M*)#!-!#-!S&%-!+,!4%,-%!$-)(-/,(!&!,(4,1-%)&(!

(;%%,-#)(*-(!&!0-1*9(*)4&(B!

•! "0,4*&!+,!+)(*&%()'18!,(*,!,0,4*&!4&1()(*,!,1!+,0&%3-%!&!-#*,%-%!#-!-$-%),14)-!+,!

;1!67+,&8!,N)(*,1!+)0,%,1*,(!*)$&(!+,!+)(*&%()&1,(!4&3&!$;,+,1!(,%!,0,4*&(!+,!

&1+;#-4)'18!,(*)%-3),1*&8!,($,/&8!3&(-)4&8!,1*%,!&*%&(8!.%)1+-1+&!;1!-($,4*&!

6)(;-#!M1)4&!@!##-3-*)6&B!

•! "0,4*&(!+,!$-%*74;#-(8!,(*,!,0,4*&!(,!2,1,%-!4&1!$-%*74;#-(!6)%*;-#,(8!4&3&!$&#6&8!

+,($%,1+)3),1*&8!S;3&B!Oh-+),1+&!+)1-3)(3&!@!%,-#)(3&!4%,-1+&!

4&3$&()4)&1,(!6)(;-#3,1*,!)3$-4*-1*,(!4&1*%).;@,1+&!-!#-!)13,%()'1!+,#!

,($,4*-+&%B!



!

!

!
!

^!

•! "0,4*&(!+,!4&#&%!@!4&%%,44)'18!,(*&(!,0,4*&(!(&1!;*)#)D-+&(!-!#-!S&%-!+,!-/;(*-%!#-!

*&1-#)+-+8!,#!4&1*%-(*,8!#-!(-*;%-4)'1!@!&*%&(!$-%93,*%&(!+,!#-!)3-2,1B!"1!,(*,!

4-(&!#&(!S,3&(!;*)#)D-+&!$-%-!()3;#-%!,0,4*&(!6)1*-2,8!.#-14&!@!1,2%&!#&!H;,!

4&1*%).;@,!-!4%,-%!;1-!-*3&(0,%-!6)(;-#!4&S,%,1*,B!

•! "0,4*&(!+,!3&6)3),1*&8!,(*&(!,0,4*&(!-h-+,1!3&6)3),1*&!-!,#,3,1*&(!,(*9*)4&(!

&!2,1,%-%!2%-1+,(!-1)3-4)&1,(B!C;,+,!)14#;)%!+,(+,!$-1&%93)4-(8!D&&38!

%&*-4)&1,(8!+,(,10&H;,(!+,!3&6)3),1*&8!(,2;)3),1*&!+,!&./,*&(!S-(*-!,0,4*&(!+,!

493-%-!#,1*-!&!%9$)+-B!"(*&(!,0,4*&(!-$&%*-1!2%-1!+)1-3)(3&!@!,1,%27-!-!#-(!

,(4,1-(8!4-$*;%-1+&!#-!-*,14)'1!+,#!,($,4*-+&%B!

•! "0,4*&(!\[8!,(*&(!,0,4*&(!$,%3)*,1!4%,-%!&./,*&(!*%)+)3,1()&1-#,(!6)%*;-#,(8!H;,!

)1*,%-4*M-1!4&1!,#!,1*&%1&!@!2,1,%-1!;1-!(,1(-4)'1!+,!$%&0;1+)+-+B!:,!;*)#)D-1!

,1!-1)3-4)&1,(8!3&+,#-+&!+,!$,%(&1-/,(8!&!,(4,1-%)&(!6)%*;-#,(!

!

!

="4! >(+%'&23-(2-;<(2'--

!

L&(!,+)*&%,(!+,!67+,&!(&1!-$#)4-4)&1,(!(&0*A-%,!+)(,h-+-(!,($,470)4-3,1*,!$-%-!#-!

,+)4)'1!+,!67+,&8!#-(!4;-#,(!1&(!$,%3)*,1!)3$&%*-%8!&%2-1)D-%8!%,4&%*-%8!0;()&1-%!@!-/;(*-%!

4#)$(!+,!67+,&8!-(7!4&3&!-2%,2-%!,0,4*&(!6)(;-#,(8!*%-1()4)&1,(8!3M()4-8!*,N*&!@!&*%&(!

,#,3,1*&(!$-%-!4%,-%!;1-!1-%%-*)6-!6)(;-#!4&S,%,1*,B!

!

O+,39(8!#&(!,+)*&%,(!+,!67+,&!&0%,4,1!S,%%-3),1*-(!$-%-!-/;(*-%!,#!4&#&%!@!.%)##&8!

4&%%,44)'1!+,!4&#&%8!,(*-.)#)D-4)'1!+,!)3-2,18!,#)3)1-4)'1!+,!%;)+&!@!3,/&%-!+,!4-#)+-+!

6)(;-#B!?&+&!,##&!4&1!#-!0)1-#)+-+!+,!%,0)1-%!@!3,/&%-%!#-!-$-%),14)-!+,!#&(!4#)$(B!

!

L&(!,+)*&%,(!+,!67+,&!*-3.)E1!.%)1+-1!&$4)&1,(!+,!,+)4)'1!+,!-;+)&8!#&!H;,!$,%3)*,!

-/;(*-%!,#!6&#;3,18!-2%,2-%!3M()4-!+,!0&1+&8!3,D4#-%!$)(*-(!+,!-;+)&!@!%,-#)D-%!&*%-(!

3&+)0)4-4)&1,(!%,#-4)&1-+-(!4&1!,#!(&1)+&B!

!

"N)(*,1!1;3,%&(&(!,+)*&%,(!+,!67+,&8!#&(!4;-#,(!1&(!.%)1+-1!S,%%-3),1*-(!.9()4-(!-!#-!

S&%-!+,!-$#)4-%!,0,4*&(!-!1;,(*%&(!67+,&(8!,N)(*,1!+,(+,!,+)*&%,(!(,14)##&(!$-%-!



!

!

!
!

_!

$%)14)$)-1*,(!S-(*-!,+)*&%,(!+,!67+,&!$%&0,()&1-#,(!(,!;*)#)D-1!,1!#-!)1+;(*%)-!

4)1,3-*&2%90)4-8!-#2;1&(!+,!#&(!$%)14)$-#,(!,+)*&%,(!$;,+,1!(,%f!

!

•! O+&.,!C%,3),%,!C%&B!,(!;1-!S,%%-3),1*-!+,!,+)4)'1!+,!67+,&!$%&0,()&1-#!

-3$#)-3,1*,!;*)#)D-+-!,1!#-!)1+;(*%)-!+,#!4)1,!@!#-!*,#,6)()'1B!U0%,4,!;1-!-3$#)-!

2-3-!+,!0;14)&1,(!@!S,%%-3),1*-(!-6-1D-+-(!$-%-!#-!,+)4)'1!@!$%&+;44)'1!+,!

67+,&B!

•! k)1-#!V;*!C%&8!,(!;1!,+)*&%!+,!67+,&!+,(-%%&##-+&!$&%!O$$#,!$-%-!;(;-%)&(!+,!

5-4B!C%&$&%4)&1-!;1-!)1*,%0-D!)1*;)*)6-8!$&*,1*,(!S,%%-3),1*-(!+,!,+)4)'1!@!;1-!

)1*,2%-4)'1!0#;)+-!4&1!&*%&(!$%&+;4*&(!+,!O$$#,!

•! [-=)14)!d,(&#6,8!,(!;1-!S,%%-3),1*-!+,!,+)4)'1!+,!67+,&!@!4&%%,44)'1!+,!4&#&%!

;*)#)D-+-!$&%!$%&0,()&1-#,(!,1!#-!)1+;(*%)-!-;+)&6)(;-#B!U0%,4,!0;14)&1,(!

-6-1D-+-(!+,!,+)4)'18!4&%%,44)'1!+,!4&#&%!@!,0,4*&(!6)(;-#,(!,1!;1-!(&#-!

-$#)4-4)'1B!

•! )5&6),8!,(!;1!,+)*&%!+,!67+,&!$&$;#-%!,1*%,!#&(!;(;-%)&(!+,!5-4B!"(!094)#!+,!;(-%!

@!.%)1+-!0;14)&1,(!.9()4-(!+,!,+)4)'18!4&3&!%,4&%*,!+,!4#)$(8!-/;(*,!+,!4&#&%!@!

-h-+)%!,0,4*&(B!

•! :&1@!=,2-(!C%&8!!,(!;1!,+)*&%!+,!67+,&!-3$#)-3,1*,!;*)#)D-+&!H;,!&0%,4,!;1-!

-3$#)-!2-3-!+,!0;14)&1,(!@!S,%%-3),1*-(!+,!,+)4)'1!8!-(7!4&3&!&$4)&1,(!+,!

,0,4*&(!6)(;-#,(!@!+,!-;+)&B!

!

="=! 6.%/.0-*'@'-A2&&.@+2$%.-(2-%&.0.1'"-

!

5-*#-.!,(!;1!,1*&%1&!@!;1!#,12;-/,!+,!$%&2%-3-4)'1!+,(-%%&##-+&!$&%!5-*SZ&%T(B!

"($,4)-#3,1*,!;*)#)D-+&!,1!4-3$&(!4&3&!$;,+,1!(,%!#-!4),14)-8!#-!)12,1),%-!@!#-!

)16,(*)2-4)'1B!

c1-!+,!#-(!$%)14)$-#,(!%-D&1,(!$-%-!;*)#)D-%!5-*#-.!,1!,#!*%-*-3),1*&!+,!)3-2,1!,(!,#!

1M3,%&!+,!0;14)&1,(!@!S,%%-3),1*-(!H;,!*),1,1!+,(-%%&##-+-(!$-%-!,#!$%&4,(-+&!

-+,4;-+&!+,!)392,1,(B!q;,!$,%3)*,1!+,(+,!,#!;(&!.9()4&!+,!&$,%-4)&1,(!4&3&!4-%2-%8!

#,,%!@!,(4%).)%!)392,1,(8!S-(*-!3-1)$;#-%!$)N,#,(!@!%,-#)D-%!&$,%-4)&1,(!-%)*3E*)4-(!@!

#'2)4-(!,1!)392,1,(8!,(*-(!0;14)&1,(!)1*,2%-+-(!1&(!$,%3)*,1!,#!$%&4,(-+&!,0)4),1*,!@!

$%,4)(&!+,!#-!)3-2,1B!



!

!

!
!

<!

O+,39(!+,!#-(!0;14)&1,(!+,(4%)*-(!-1*,(!*-3.)E1!4&1*-3&(!4&1!,#!;(&!+,!0;14)&1,(!39(!

-6-1D-+-(!$-%-!,#!$%&4,(-+&!+,!)3-2,1B!"(*-(!S,%%-3),1*-(!)14#;@,1!0)#*%&(8!

*%-1(0&%3-4)&1,(!2,&3E*%)4-(8!(,23,1*-4)'1!+,!)3-2,18!+,*,44)'1!+,!.&%+,(8!

,N*%-44)'1!+,!4-%-4*,%7(*)4-(!,1*%,!&*%-(B!!

!

U*%-!6,1*-/-!H;,!&0%,4,!5-*#-.!,(!#-!4-$-4)+-+!H;,!*),1,!$-%-!*%-.-/-%!4&1!6,4*&%,(!@!

3-*%)4,(8!#&!H;,!1&(!-@;+-!3;4S&!-!#-!S&%-!+,!$%&4,(-%!)392,1,(8!-+,39(!H;,8!5-*#-.!

S-!()+&!+)(,h-+&!$-%-!*%-.-/-%!4&1!+-*&(!3;#*)+)3,1()&1-#,(8!4&3&!(&1!#-(!)392,1,(!@!

$&(,,!;1-!()1*-N)(!3;@!)1*;)*)6-!$-%-!%,-#)D-%!&$,%-4)&1,(!4&1!#-(!3-*%)4,(8!,(*&!

()3$#)0)4-!2%-*-3,1*,!,#!3-1,/&!+,!#&(!+-*&(!+,!#-(!)392,1,(!@!$,%3)*,!%,-#)D-%!

&$,%-4)&1,(!(&.%,!*&+&(!#&(!$)N,#,(B!

5-*#-.!&0%,4,!;1-!)1*,%0-D!)1*;)*)6-!@!3;@!M*)#!-!#-!S&%-!+,!%,-#)D-%!2%90)4-(8!6)(;-#)D-%!

)392,1,(!@!4%,-%!S)(*&2%-3-(8!#&!H;,!0-4)#)*-!#-!6)(;-#)D-4)'1!@!,#!-19#)()(!+,!#&(!

%,(;#*-+&(!+,#!$%&4,(-3),1*&!+,!)392,1,(B!

!

C&%!M#*)3&8!5-*#-.!&0%,4,!;1-!094)#!)1*,2%-4)'1!4&1!+)0,%,1*,(!S,%%-3),1*-(!@!

.).#)&*,4-(B!!

:,!$;,+,!4&3.)1-%!4&1!,#!;(&!+,!.).#)&*,4-(!+,!$%&4,(-+&!+,!)392,1,(!,N*,%1-(!4&3&!

$&%!,/,3$#&!U$,1V=8!$-%-!-3$#)-%!#-(!4-$-4)+-+,(!+,!$%&4,(-+&!+,!)392,1,(B!O+,39(8!

5-*#-.!(,!)1*,2%-!.),1!4&1!&*%&(!#,12;-/,(!+,!$%&2%-3-4)'1B!



!

!

!
!

a!

1,23*$45'@7!A"#,++5445'/"'45#'">"-*5#' '

B"!! >39)2@.-&2./+C.('-:.&.-2/-:&'*23'-(2-/'3-282*%'3-2$-6.%/.0"-

!
?&+&(!#&(!,0,4*&(!%,-#)D-+&(!,1!5-*#-.!()2;,1!,#!()2;),1*,!,(H;,#,*&!@!(&#&!4-3.)-!,#!

$%&4,(-+&!%,-#)D-+&!(&.%,!4-+-!0%-3,B!V-+-!,0,4*&!,(*9!0&%3-+&!$&%!+)0,%,1*,(!

0;14)&1,(8!H;,!(,%91!,N$#)4-+-(!39(!-+,#-1*,B!

"#!4'+)2&!,(H;,#,*&!3&(*%-+&!*),1,!4&3&!0)1-#)+-+!$%&4,(-%!@!-$#)4-%!,0,4*&(!6)(;-#,(!-!

4-+-!0&*&2%-3-8!#-!,N$#)4-4)'1!*E41)4-!+,!(;!0;14)&1-3),1*&!,(!#-!()2;),1*,f!

!

C%)3,%&!+,0)1)3&(!;1!+)%,4*&%)&!+,!*%-.-/&!H;,!%,$%,(,1*-!,#!#;2-%!,1!,#!4;-#!(,!6-1!-!)%!

-#3-4,1-1+&!#&(!0%-3,(!$%&4,(-+&(8!4&1!#-!0)1-#)+-+!+,!6&#6,%!-!)14#;)%#&(!*&+&(!,1!

M1)4&!6)+,&!+,!(-#)+-!4&1!,#!,0,4*&!%,-#)D-+&B!!

!

O!4&1*)1;-4)'18!4%,-3&(!;1!&./,*&!=)+,&d,-+,%!H;,!(,!;*)#)D-!$-%-!#,,%!;1!-%4S)6&!+,!

6)+,&8!,#!&./,*&!$%&$&%4)&1-!0;14)&1,(!@!$%&$),+-+,(!$-%-!-44,+,%!+,!0&%3-!)1+)6)+;-#!-!

4-+-!0&*&2%-3-!+,#!67+,&8!$&%!4&1()2;),1*,8!$,%3)*,!,#!$%&4,(-3),1*&!@!-19#)()(!+,!4-+-!

4;-+%&!+,!0&%3-!)1+,$,1+),1*,B!!

[,($;E(8!&.*,1,3&(!#-(!+)3,1()&1,(!+,#!67+,&!H;,!1&(!6-1!-!(,%!M*)#,(!,1!,#!$%&4,(-+&!

39(!-+,#-1*,B!

V&3,1D-3&(!4&1!,#!*%-*-3),1+&!+,!4-+-!0&*&2%-3-8!(,!;*)#)D-!;1!.;4#,!AS)#,!$-%-!

%,4&%%,%!4-+-!0%-3,!+,#!67+,&!+&1+,!$&+,3&(!+,(*-4-%!H;,!(,!%,-#)D-1!#-(!()2;),1*,(!

-44)&1,(f!

1.! )32!r!%,-+k%-3,n=)+,&k%-3,(ps "(*-!#71,-!#,,!,#!()2;),1*,!0&*&2%-3-!+,#!67+,&!

@!#&!-#3-4,1-!,1!;1-!6-%)-.#,(!+,!1&3.%,!t)32uB 

YB! "1!,#!()2;),1*,!$;1*&!(,!$;,+,!-$#)4-%!,#!,0,4*&!-!#-!6-%)-.#,!t)32u!@-!(,-!4&1!

0;14)&1,(!4%,-+-(!$&%!*)8!&!4&1!0;14)&1,(!$%&$)-(!+,!5-*#-.!4&3&!$;,+,1!(,%!

$-(-%!-!2%)(,(8!-/;(*-%!.%)##&!&!4&1*%-(*,!,1*%,!&*%-(B!

\B! c1-!6,D!S-1!()+&!-$#)4-+&(!#&(!,0,4*&(!+,(,-+&(8!$%&4,+,3&(!-!2;-%+-%!4-+-!

0&*&2%-3-!$%&4,(-+&!,1!;1!-%4S)6&!+,!)3-2,1!;*)#)D-1+&!#-!0;14)'1!

)3A%)*,nv80;##1-3,ps L-!6-%)-.#,!v8!,(!,#!1&3.%,!H;,!*),1,!4-+-!0%-3,!*%-(!(;!

3&+)0)4-4)'1!@!!,(!,#!H;,!2;-%+-3&(!,1!,#!+)%,4*&%)&!+,!*%-.-/&B!



!

!

!
!

Wb!

`B! C-%-!$&+,%!-/;(*-%!,#!1&3.%,!@!,#!0&%3-*&!+,!#&(!-%4S)6&(!+,!)3-2,1!2;-%+-+&(!

4-3.)-1+&!#-!#71,-!!!

0)#,1-3,!r!i($%)1*0nFwb\+F8))p!FB/$2FjsB!!

C&%!,/,3$#&8!()!+,(,-(!2;-%+-%!4&1!&*%&!0&%3-*&!#&(!-%4S)6&(!+,!)3-2,1!$;,+,(!

4-3.)-%!,#!tB/$2u!$&%!#-!,N*,1()'1!!tB$12u!B!

!

[,($;E(!+,!(-#)%!+,#!.;4#,!AS)#,8!4&1*)1;-3&(!4&1!#-(!()2;),1*,(!-44)&1,(!

!)3-2,l-3,(!r!+)%n0;##0)#,nA&%T)12[)%8FGB/$2Fpps "1!,(*,!4-(&!;*)#)D-3&(!#-!0;14)'1!

t+)%u!$-%-!&.*,1,%!;1-!#)(*-!+,!#&(!1&3.%,(!+,!-%4S)6&!H;,!4&)14)+,1!4&1!,#!$-*%'1!tB/$2u!

,1!,#!+)%,4*&%)&!+,!*%-.-/&!,(*&!(,!-#3-4,1-!,1!;1-!1;,6-!6-%)-.#,B!V-+-!,#,3,1*&!+,!#-!

4,#+-!%,$%,(,1*-!;1!1&3.%,!+,!-%4S)6&!)3-2,1B!

O!4&1*)1;-4)'18!4%,-3&(!;1!&./,*&!t=)+,&Z%)*,%u!f!

!&;*$;*=)+,&!r!=)+,&Z%)*,%n0;##0)#,nA&%T)12[)%8F*,3.#&%Fpps!4&1!,#!1&3.%,!

t&;*$;*=)+,&u!H;,!(,!;*)#)D-!$-%-!,(4%).)%!#&(!0&*&2%-3-(!$%&4,(-+&(!,1!;1!1;,6&!67+,&8!

,#!1&3.%,!@!#-!;.)4-4)'1!(,!,($,4)0)4-1!,1!#-!%;*-!+,#!+)%,4*&%)&!+,!*%-.-/&!@!,#!1&3.%,8!

$&%!,/,3$#&8!,1!,(*,!4-(&!t*,3.#&%uB!

L-!()2;),1*,!#71,-!&;*$;*=)+,&Bk%-3,d-*,!r!=)+,&k%-3,(Bk%-3,d-*,s ,(*-.#,4,!#-!

6,#&4)+-+!+,!#&(!0&*&2%-3-(!+,#!67+,&!+,!(-#)+-!)2;-#!-!#-!6,#&4)+-+!+,!0&*&2%-3-(!+,#!

67+,&!&%)2)1-#B!!

[,!,(*-!3-1,%-!,#!67+,&!+,!(-#)+-!*,1+%9!#-!3)(3-!6,#&4)+-+!+,!%,$%&+;44)'1!,#!+,!

,1*%-+-8!,(*&!(,!)%9!3&+)0)4-1+&!,1!0;14)'1!+,#!,0,4*&!+,(,-+&8!1&!*&+&(!#&(!,0,4*&(!

*,1+%91!#-!3)(3-!6,#&4)+-+!+,!%,$%&+;44)'1B!

V&1*)1;-1+&8!#-!#71,-!&$,1n&;*$;*=)+,&p -.%,!,#!&./,*&!t&;*$;*=)+,&u!$-%-!4&3,1D-%!-!

,(4%).)%!#&(!0&*&2%-3-(!,1!,#!67+,&!+,!(-#)+-B!

x-!$-%-!*,%3)1-%8!,1*%-3&(!,1!,#!.;4#,!t0&%u!,#!4;-#!%,4&%%,!4-+-!;1&!+,!#&(!,#,3,1*&(!

t)3-2,l-3,(uB!!

V-+-!,#,3,1*&!%,$%,(,1*-!,#!1&3.%,!+,#!-%4S)6&!)3-2,1!H;,!(,!,14;,1*%-!+,1*%&!+,!#-!

%;*-!,(*-.#,4)+-!@!+,1*%&!+,!,(*,!.;4#,!(,!%,-#)D-!#&(!()2;),1*,f!

!"! "1!#-!#71,-!!)32!r!)3%,-+n0;##0)#,nA&%T)12[)%8)3-2,l-3,(y))zpps (,!;*)#)D-!#-!

0;14)'1!t)3%,-+u!$-%-!#,,%!,#!-%4S)6&!,($,4)0)4&!4&%%,($&1+),1*,!-#!71+)4,!t))u!,1!

,#!-%%,2#&!+,!)392,1,(!t)3-2,(l-3,u8!(,!;*)#)D-!t0;##0)#,u!$-%-!4&1(*%;)%!#-!%;*-!

4&3$#,*-!4&3.)1-1+&!,#!+)%,4*&%)&!+,!*%-.-/&!4&1!1&3.%,!+,#!-%4S)6&!+,!

)3-2,1B#
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WW!

YB! C-%-!*,%3)1-%8!;*)#)D-3&(!#-!0;14)'1!tA%)*,=)+,&u!$-%-!,(4%).)%!#-!)3-2,1!t)32u!

,1!,#!&./,*&!4%,-+&!-1*,%)&%3,1*,!t&;*$;*=)+,&u!4&1!,(*&!4&1(,2;)3&(!H;,!4-+-!

0%-3,!(,!-2%,2;,!-#!67+,&!(-#)+-!H;,!(,!,(*9!4%,-1+&!

A%)*,=)+,&n&;*$;*=)+,&8)32pB!

!

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

!
workingDir= ''; 
VídeoFrames = VídeoReader('PRUEBA.mp4'); 
rows=VídeoFrames.Height; 
columns=VideoFrames.Width; 
ii = 1; 
 
while hasFrame(VideoFrames) 
   img = readFrame(VideoFrames); 
   filename = [sprintf('%03d',ii) '.jpg']; 
   fullname = fullfile(workingDir,filename); 
   imwrite(J,fullname);  
   ii=ii+1; 
     
end 
 
imageNames = dir(fullfile(workingDir,'*.jpg')); 
imageNames = {imageNames.name}'; 
outputVideo = VideoWriter(fullfile(workingDir,'temblor')); 
outputVideo.FrameRate = VideoFrames.FrameRate; 
open(outputVideo) 
 
 
for ii = 1:length(imageNames) 
   img = imread(fullfile(workingDir,imageNames{ii})); 
   writeVideo(outputVideo,img) 
    
end 
 
close(outputVideo) 

*8-"#4'()'.3D$./,4);'
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!

B"4! >82*%'-(2-:2/<*)/.-.$%+?).-*'$-@.$*A.3-:'&-(23:&2$(+@+2$%'-D-282*%'-

%2@0/'&"-

"#-#$! ./&+,0/1!2!31013+)04&+/31&!5)*!)6)3+,#!

!

"#!,0,4*&!+,!$,#74;#-!-1*)2;-!,(!;1-!*E41)4-!+,!$&(*$%&+;44)'1!+,!67+,&!H;,!.;(4-%!

%,4%,-%!#-!-$-%),14)-!@!#-!(,1(-4)'1!+,!#-(!-1*)2;-(!$,#74;#-(B!

!

[;%-1*,!#-(!$%)3,%-(!+E4-+-(!+,#!4)1,!#-(!$,#74;#-(!,%-1!3;+-(8!,(!+,4)%8!()1!+)9#&2&(!

2%-.-+&(8!+&1+,!$&+,3&(!+,(*-4-%!+)%,4*&%,(!4&3&!VS-%#),!VS-$#)1B!

O+,39(8!#-(!$,#74;#-(!,(*-.-1!0)#3-+-(!,1!.#-14&!@!1,2%&!+,.)+&!-!#-(!#)3)*-4)&1,(!+,!#-!

E$&4-8!,(*&!4&1##,6&!-!H;,!#&(!+)%,4*&%,(!*;6),(,1!H;,!/;2-%!4&1!#-(!(&3.%-(B!

!

59(!-+,#-1*,8!-!3,+)-+&(!+,#!()2#&!mm8!(,!+,(-%%&##-%&1!+)0,%,1*,(!*E41)4-(!$-%-!$&+,%!

2%-.-%!@!$%&@,4*-%!$,#74;#-(!,1!4&#&%!,(*&!-.%)'!#-(!$;,%*-(!$-%-!4&1(,2;)%!;1-!,(*E*)4-!

39(!%,-#)(*-(!@!1;,6-(!$&().)#)+-+,(!4%,-*)6-(B!

!

L-(!$,#74;#-(!(,!2%-.-.-1!(&.%,!;1!3-*,%)-#!##-3-+&!4,#;#&)+,!,#!4;-#!,%-!3;@!$%&$,1(&!

-!(;0%)%!+-h&(!@!+,0,4*&(8!4&3&!$;,+,1!(,%!3-14S-(!+,!$&#6&8!+,($%,1+)3),1*&8!

-%-h-D&(!@!+,(2-(*,B!"(*&(!+,0,4*&(!(,!+,.7-1!,1!2%-1!$-%*,!$&%!,#!%,(;#*-+&!+,!,(*-%!

3-1)$;#-1+&!,(*&(!%&##&(!+,!$,#74;#-(!+;%-1*,!(;!$%&@,44)'1!,1!(-#-(!+,!4)1,B!

!

"1!#-!,%-!+)2)*-#8!#&(!-%*)(*-(!@!4)1,-(*-(!4&3,1D-%&1!-!,N$,%)3,1*-%!4&1!*E41)4-(!+,!

$&(*$%&+;44)'1!$-%-!#&2%-%!,#!,0,4*&!+,!$,#74;#-!-1*)2;-!4&1!,#!;(&!+,!(&0*A-%,!+,!

,+)4)'1!+,!67+,&8!(,!$;+),%&1!-2%,2-%!+)2)*-#3,1*,!3-14S-(!$&%!+,($%,1+)3),1*&8!

-%-h-D&(!&!+,(2-(*,!,1!#-(!)392,1,(B!"#!;(&!+,!*&+&(!,(*&(!,#,3,1*&(!4&1()2;)'!H;,!#-(!

$,#74;#-(!*;6),(,1!;1!*&H;,!39(!,16,/,4)+&8!%,4&%+-1+&!#-!1&(*-#2)-!+,!#-(!$,#74;#-(!

-1*)2;-(B!

!

O+,39(!+,#!,0,4*&!+,!+,($%,1+)3),1*&8!&*%&!,#,3,1*&!)3$&%*-1*,!+,!,(*,!,0,4*&!,(!,#!

,0,4*&!+,#!*,3.#&%!+,!#-!493-%-B!"1!#-(!$,#74;#-(!-1*)2;-(!-#2;1&(!+,!#&(!3&6)3),1*&(!

+,!493-%-!1&!4&1(,2;7-1!(,%!,(*-.#,(!+,.)+&!-!H;,!1&!,%-1!*-1!(&0)(*)4-+&(!4&3&!#&(!+,!
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W\!

-S&%-B!"(*&!4&1##,6-.-!-!3&6)3),1*&(!)%%,2;#-%,(!@!*,3.#&%!,1!#-!)3-2,18!,(*,!,0,4*&!(,!

$;,+,!()3;#-%!3,+)-1*,!,#!;(&!+,!,+)*&%,(!+)2)*-#,(B!

!

"#!,0,4*&!+,!$,#74;#-!-1*)2;-!(,!S-!;*)#)D-+&!,1!1;3,%&(-(!$%&+;44)&1,(!

4)1,3-*&2%90)4-(8!4&3,%4)-#,(!@!67+,&(!3;()4-#,(!4&1!,#!0)1!+,!,6&4-%!,(*-!,(*E*)4-!

6)1*-2,B!"(*-(!$,#74;#-(!;*)#)D-1!,(*,!,0,4*&!4&3&!;1-!S,%%-3),1*-!1-%%-*)6-!$-%-!

*%-1($&%*-%!-#!,($,4*-+&%!-!;1-!E$&4-!$-(-+-!@!%,4%,-%!#-!-*3&(0,%-!+,!#-(!$,#74;#-(!

4#9()4-(B!

!

!
!"#$%&'E)'*"9.;&,8#%&F4)'

!

!

!
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W`!

"#-#-! 785/9,!0)1*/:15,#!

!

C-%-!#-!4&3$%,()'1!+,#!4'+)2&!(,!S-!+,4)+)+&!%,-#)D-%!;1!+)-2%-3-!+,!0#;/&!4&3&!,#!H;,!

(,!3;,(*%-!,1!#-!0)2;%-!_8!,#!67+,&!+,!,1*%-+-!,(!,#!)1$;*!+,!#-!%;*)1-!4&16,%*,%k%-3,(B3B!

"(!,#!67+,&!(&.%,!,#!H;,!H;,%,3&(!%,-#)D-%!,#!,0,4*&8!+;%-1*,!,(*-!%;*)1-!,#!67+,&!(,!6-!-!

)%!+,(4&3$&1),1+&!,1!0%-3,(B!L-!0;14)'1!4%,-%{6)1@,*-B3!*),1,!4%,-!;1-!6)h,*-!#-!4;-#!

(,!-$#)4-%9!-!*&+-(!#-(!)392,1,(B!!

"1!$%&4,(&B3!(,!-$#)4-!;1-!(,%),!+,!3&+)0)4-4)&1,(!-!#&(!0%-3,(!$-%-!H;,!*,12-!;1-!

,(*E*)4-!39(!6)1*-2,B!

!L-!0;14)'1!6)1@,*-B3!S-4,!#-!3;#*)$#)4-4)'1!+,!#-!)3-2,1!%,(;#*-+&!+,!$%&4,(&B3!@!#-!

6)h,*-!4%,-+-!-1*,%)&%3,1*,8!$-%-!*,%3)1-%8!;1-!6,D!(,!S-!-$#)4-+&!#&(!,0,4*&(!+,!4&#&%!@!

,#!+,!6)h,*-!,1!#-!%;*)1-!$%)14)$-#!-!#-!)3-2,1!%,(;#*-+&!$-(-!$&%!&*%-!0;14)'1!+,!1&3.%,!

*,3.#&%8!#-!4;-#!$%&$&%4)&1-!;1-!(,1(-4)'1!+,!3&6)3),1*&!-#!67+,&B!!

!

!
!"#$%&'G)'6"&#%&;&'-.'F/$H4'-./'+%";.%'.F.7,4)'

=-3&(!-!$%&4,+,%!4&1!#-!,N$#)4-4)'1!+,!4-+-!0;14)'1!$&%!(,$-%-+&!@!4&3&!(,!

4&3;1)4-1!,1*%,!,##-(f!

•! 4&16,%*,%k%-3,(B3B!C-%*),1+&!+,#!,(H;,#,*&!-1*,%)&%3,1*,!+,(4%)*&8!+,.,3&(!

-h-+)%!;1-!(,%),!+,!#71,-(!+,!4'+)2&!$-%-!#-!%,-#)D-4)'1!+,#!,0,4*&B!C-%-!()3;#-%!

#-!,(*E*)4-!+,!#-(!#71,-(!,1!#-(!$-1*-##-(!@!3-14S-(!+,!(;4),+-+!&!

+,($%,1+)3),1*&!+,.,3&(!)14&%$&%-%!-!1;,(*%&!+)%,4*&%)&!;1!67+,&!,1!,#!H;,!(,!

-$#)H;,!-%-h-D&(!@!3-14S-(!-!;1!0&1+&!1,2%&B!

!
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!
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!

W]!

c1-!6,D!*,1,3&(!4-%2-+&!,(,!67+,&!4%,-3&(!;1!&./,*&!6)+,-d,-+,%!$-%-!#,,%!#&(!

0&*&2%-3-(!+,#!67+,&!t+,0,4*&B3$`u8!-+,39(!+,.,3&(!&.*,1,%!$-%93,*%&(!+,#!

67+,&!4&3&!(&1!#-(!0)#-(!@!#-(!4&#;31-(!H;,!(,%91!;*)#)D-+&(!4&3&!$-%93,*%&(!+,!

,1*%-+-!+,!#-!0;14)'1!4%,-%{6)1@,*-B3B!

!

OS&%-!+,1*%&!+,#!.;4#,!tAS)#,u!$%&4,+,3&(!-!#,,%!#&(!0%-3,(!+,#!67+,&!+,!

,1*%-+-8!-+,39(!*-3.)E1!(,!+,.,!#,,%!4-+-!0%-3,!+,#!67+,&!+,0,4*&8!@!

-#3-4,1-3&(!,#!%,(;#*-+&!,1!+)0,%,1*,(!&./,*&(B!

!

:,!+,.,!-/;(*-%!,#!*-3-h&!+,#!67+,&!+,0,4*&!-#!*-3-h&!+,#!67+,&!+,!,1*%-+-!$-%-!

H;,!$;,+-1!4&3.)1-%(,!;*)#)D-1+&!#-!0;14)'1!t)3%,()D,uB!!

[,($;E(!+,!-/;(*-%!,#!*-3-h&!+,.,3&(!$-(-%!+,0,4*&!-!.#-14&!@!1,2%&!4&1!#-!

0;14)'1!t%2.Y2%-@u8!@!(,!4%,-!;1-!3-*%)D!*%)+)3,1()&1-#!4&1!,#!3)(3&!*-3-h&!

H;,!#-!-1*,%)&%8![,0,4*&or!%2.Y2%-@n[,0,4*&Yps!!

+,0,4*&\rD,%&(ni()D,n[,0,4*&op8!\jps!

O!4&1*)1;-4)'18!+,.,3&(!-()21-%!#&(!6-#&%,(!+,!#-!)3-2,1!,1!,(4-#-!+,!2%)(,(!-!

4-+-!4-1-#!+,!4&#&%!doe!!

+,0,4*&\nf8f8Wpr![,0,4*&os!+,0,4*&\nf8f8Ypr![,0,4*&os!

+,0,4*&\nf8f8\pr![,0,4*&osB!
 

[,!,(*-!3-1,%-!#&(!*%,(!4-1-#,(!*,1+%91!,#!3)(3&!6-#&%!+,!)1*,1()+-+B!OS&%-!

$-%-!*,%3)1-%!+,.,3&(!(;$,%$&1,%!-3.-(!)392,1,(!

%,(;#*r;)1*<nY]]!Q!nnY]]Q+&;.#,n)3YYppBGnY]]Q+&;.#,n+,0,4*&\pppgY]]ps!!

C%)3,%&8!(,!%,-#)D-!;1-!%,(*-!+,!#-(!3-*%)4,(!Y]]!Q!+&;.#,n)3YYp!@!Y]]!Q!

+&;.#,n+,0,4*&\ps!!

"(*&!(,!S-4,!$-%-!)16,%*)%!#&(!6-#&%,(!+,!)1*,1()+-+!+,!-3.-(!)392,1,(B!

!

L;,2&8!(,!3;#*)$#)4-!,#,3,1*&!$&%!,#,3,1*&!@!(,!+)6)+,!$&%!Y]]!$-%-!1&%3-#)D-%!

#&(!6-#&%,(B!k)1-#3,1*,8!(,!4&16),%*,!#-!3-*%)D!%,(;#*-1*,!-!;)1*<B!

!

•! V%,-%{6)1@,*-B38!,(*-!0;14)'1!*),1,!4&3&!$-%93,*%&(!+,!,1*%-+-!#-(!0)#-(!@!#-(!

4&#;31-(!+,#!67+,&8!(,!4%,-!;1-!39(4-%-!H;,!*),1,!H;,!(,%!-$#)4-+-!-!#-!)3-2,1!



!

!

!
!

W^!

4&1!#-!0)1-#)+-+!+,!&(4;%,4,%!2%-+;-#3,1*,!#&(!.&%+,(8!2,1,%-1+&!H;,!#-!

-*,14)'1!+,#!,($,4*-+&%!(,-!+)%)2)+-!S-4)-!,#!4,1*%&!+,!#-!)3-2,1B!

!

e9()4-3,1*,!,#!0;14)&1-3),1*&!+,#!4'+)2&!,(!,#!()2;),1*,f!

WB! V-#4;#-3&(!,#!4,1*%&!+,!#-!)3-2,1!-!$-%*)%!+,!#&(!$-%93,*%&(!+,!

,1*%-+-8!(,!4-#4;#-!,#!4,1*%&!+,!#-!6)h,*-!4&3&!#-!3)*-+!+,!#-(!

+)3,1()&1,(!+,!#&(!0&*&2%-3-(!39(!;1!+,($#-D-3),1*&!+,!bB]!+,.)+&!

-!H;,!5-*#-.!4&3),1D-!,1!W!,1!#;2-%!+,!bB!

YB! :,!)1)4)-1!+&(!.;4#,(!t0&%u!-1)+-+&(8!;1&!$-%-!%,4&%%,%!4-+-!0)#-!+,!#-!

)3-2,1!6)h,*-!@!&*%&!$-%-!%,4&%%,%!4-+-!4&#;31-!+,!#-!)3-2,1B!

\B! "1!4-+-!)*,%-4)'1!+,#!.;4#,!(,!4-#4;#-!+,!+)(*-14)-!,;4#)+)-1-!+,(+,!

4-+-!$7N,#!+,!#-!)3-2,1!S-(*-!,#!4,1*%&!+,!#-!6)h,*-B!

`B! [,.,3&(!1&%3-#)D-%!#-!3-*%)D!6)21,**,!+)6)+),1+&!*&+&(!(;(!6-#&%,(!

$&%!,#!6-#&%!39N)3&!+,!#-!3-*%)D8!,(*&!1&(!-(,2;%-!H;,!(;(!6-#&%,(!(,!

,14;,1*%,1!,1!,#!%-12&!+,!!b!-!WB!

]B! OS&%-!+,.,3&(!)16,%*)%!#-!3-*%)D!6)21,**,8!,(*&!(,!%,-#)D-!$-%-!H;,!#&(!

6-#&%,(!39(!4,%4-1&(!-#!4,1*%&!*,12-1!;1!6-#&%!39(!-#*&!H;,!#&(!

$)N,#,(!39(!-#,/-+&(B!

^B! O!4&1*)1;-4)'18!4%,-3&(!;1-!6,%()'1!doe!+,!#-!3-*%)D!6)21,**,!

-$#)4-1+&!*%,(!4&$)-(!+,!#-!3)(3-8!,(*&!(,!S-4,!$-%-!H;,!*,12-!*%,(!

4-$-(!+,!4&#&%!@!$;,+-!(,%!-$#)4-+-!4&3&!39(4-%-B!

!
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!"#$%&'I)'2:37&%&'-.'C"J.,&)'
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!

0;14*)&1!6)21,**,r!4%,-%{6)1@,*-n%&A(8!4&#;31(ps!

V,1*,%!r!i%&A(gY8!4&#;31(gYj!|B]s!

0&%!%&ArWf%&A(!

0&%!4&#rWf4&#;31(!

6)21,**,n%&A8!4&#p!r!(H%*nn%&AQV,1*,%nWpp}Y|n4&#Q

V,1*,%nYpp}Yps!

,1+!

,1+!

6)21,**,!r!6)21,**,!g!3-Nn6)21,**,nfpps!

6)21,**,!r!W!Q!6)21,**,s!

6)21,**,!r!4-*n\8!6)21,**,8!6)21,**,8!6)21,**,ps!

,1+!
'

*8-"#4'5)'*%.&%KC"9>.,&);'

!



!

!

!
!

W<!

•! C%&4,(&B388!,(*-!0;14)'1!%,-#)D-!#-(!()2;),1*,(!*%-1(0&%3-4)&1,(!-!#-!)3-2,18!

$%)3,%&!(,!#,!-h-+,!%;)+&!+,!(-#!@!$)3),1*-!,#!4;-#!4&1()(*,!,1!#-!-+)4)'1!+,!

$;1*&(!.#-14&(!@!1,2%&(!,1!#-!)3-2,1!4&1!;1-!+,1()+-+!+,#!YwB 
!im1= imnoise(img,'salt & pepper',0.02);.  
[,($;E(8!+,$,1+),1+&!+,#!,0,4*&!H;,!H;),%-(!%,-#)D-%8!$&%H;,!+,.,(!(,#,44)&1-%!

()!H;),%,(!H;,!,#!,0,4*&!(,!6)(;-#)4,!,1!.#-14&!@!1,2%&!&!,1!4&#&%!(,$)-8!()!,#!

,0,4*&!(,!*),1,!H;,!%,-#)D-%!,1!,(4-#-!+,!2%)(,(!,N)(*,!;1-!0;14)'1!,1!5-*#-.!

t%2.Y2%-@u!4&1!#-!4;-#!&.*,1,3&(!,#!%,(;#*-+&!+,(,-+&8!,1!4&1*%-8!()!H;,%,3&(!

-$#)4-%!;1!,0,4*&!(,$)-!5-*#-.!1&!)14&%$&%-!1)12;1-!0;14)'18!$,%&!(,!S-!4%,-+&!

;1-!H;,!4&1()(*,!,1!+,0)1)%!;1-!3-*%)D!H;,!4&1*,12-!#&(!0-4*&%,(!+,!

*%-1(0&%3-4)'1!$-%-!4-+-!4-1-#!+,!4&#&%!doe8!,(*&(!0-4*&%,(!+,*,%3)1-1!4'3&!

(,!4&3.)1-1!#&(!6-#&%,(!+,!#&(!4-1-#,(!%&/&8!6,%+,!@!-D;#!$-%-!&.*,1,%!#&(!1;,6&(!

6-#&%,(!+,!#&(!4-1-#,(!%&/&8!6,%+,!@!-D;#!+,!#-!)3-2,1!4&1!,0,4*&!(,$)-B!C-%-!

4&14#;)%!(,!4&3.)1-1!#&(!*%,(!4-1-#,(!doe!,1!;1-!1;,6-!)3-2,1!;*)#)D-1+&!#-!

0;14)'1!t4-*uB!

!
 

•! !=)1@,*-B38!,1!,(*-!0;14)'1!()3$#,3,1*,!(,!4&3.)1-1!#-!)3-2,1!%,(;#*-1*,!+,!#-!

0;14)'1!t$%&4,(&B3u!4&1!#-!6)h,*-!4%,-+-!,#!4&3),1D&!+,!#-!%;*)1-!$%)14)$-#B!

=)1V&#&%!r!;)1*<n+&;.#,n)32p!BG!6)21,**,ps!

!

•! ?,3.#&%B38!,#!,0,4*&!*,3.#&%!(,!%,-#)D-!%,4&%*-1+&!@!%,+)3,1()&1-1+&!;1-!

)3-2,18!$-%-!,##&!(,!2,1,%-!;1!6,4*&%!+,!1&3.%,!t*-%2,*:)D,u!,#!4;-#!,(*9!

4&3$;,(*&!$&%!+&(!0)#-(!H;,!%,$%,(,1*-1!(,4;,14)-(!+,!%,4&%*,!$-%-3,*%)D-+-(!,1!

0;14)'1!+,#!*-3-h&!+,!#-!)3-2,1!+,!,1*%-+-8!,(!+,4)%8!(,%9!;1-!3-*%)D!+,!+&(!Y!

0)#-(!+&1+,!4-+-!4&#;31-!%,$%,(,1*-!;1!$-%!+,!4&&%+,1-+-(!-14S&!@!-#*&!+,!

%,4&%*,B![,($;E(8!+,.,3&(!;*)#)D-%!#-!0;14)'1!t)34%&$u!$-%-!%,4&%*-%!#-!)3-2,18!

,#!4&%*,!(,!%,-#)D-!;*)#)D-1+&!#-(!+)3,1()&1,(!+,#!t*-%2,*:)D,u8!-+,39(!+,!-h-+)%#,!

;1!+,($#-D-3),1*&!-#,-*&%)&!,1*%,!b!@!<B!

v!r!)34%&$n%,(;#*8i%&;1+n%-1+nWpG<p!%&;1+n%-1+nWpG<p!*-%2,*:)D,nf8))pFjp8!!

-!4&1*)1;-4)'18!+,.,3&(!;*)#)D-%!#-!0;14)&1!t)3%,()D,u!+,!#-!)3-2,1!$-%-!-/;(*-%!

,#!*-3-h&!+,#!%,4&%*,!-#!*-3-h&!&%)2)1-#!+,!#-!)3-2,1B!

!



!

!

!
!

Wa!

!

B"=! >82*%'-EFG-

"#;#$! ./&+,0/1!2!31013+)04&+/31&!5)*!)6)3+,!

!

"#!=>:!,(!;1!0&%3-*&!+,!4)1*-!3-21E*)4-!;*)#)D-+-!$-%-!#-!2%-.-4)'1!@!%,$%&+;44)'1!+,!

67+,&!,1*%,!#-(!+E4-+-(!Wa<b!@!Waab8!(,!4&16)%*)'!%9$)+-3,1*,!,1!,#!,(*91+-%!+&3)1-1*,!

$-%-!,#!,1*%,*,1)3),1*&!,1!,#!S&2-%8!,#!=>:!*,17-!4&3&!$%)14)$-#!&./,*)6&!4&3$,*)%!

4&1*%-!,#!0&%3-*&!+,(-%%&##-+&!$&%!#-!3-%4-!:&1@!+,!1&3.%,!e,*-3-NB!

!

=>:!&0%,47-!;1-!0&%3-!-44,().#,!+,!2%-.-%!@!%,$%&+;4)%!$%&2%-3-(!+,!*,#,6)()'18!

$,#74;#-(!@!*&+&!*)$&!+,!4&1*,1)+&!,1!4)1*-(!3-21E*)4-(8!,(*&!4&1##,6&!H;,!#-(!$,%(&1-(!

$&+7-1!+)(0%;*-%!+,#!4&1*,1)+&!-;+)&6)(;-#!+,(+,!#-!4&3&+)+-+!+,!(;(!S&2-%,(8!,1!4&1*%-!

$&()4)'1!+,!*,1,%!H;,!-()(*)%!-!#-(!(-#-(!+,!4)1,!&!+,!+,$,1+,%!+,!#&!H;,!$%&2%-3-+&!,1!

#-(!,3)(&%-(B!

!

!:)1!,3.-%2&8!4&1!,#!$-(&!+,#!*),3$&!#-!*,41&#&27-!0;,!-6-1D-1+&8!@!,#!=>:!4&3,1D'!-!

3&(*%-%!(;(!#)3)*-4)&1,(!,1!*E%3)1&(!+,!4-#)+-+!+,!)3-2,1!,1!4&3$-%-4)'1!4&1!#&(!

0&%3-*&(!39(!3&+,%1&(!4&3&!,1!,(,!*),3$&!$&+7-!(,%!,#![=[B!

!

"#!=>:!$%,(,1*-.-!;1-!%,(&#;4)'1!+,!)3-2,1!.-/-!@!;1-!%,$%&+;44)'1!+,#!4&#&%!3,1&(!

$%,4)(-8!-+,39(!,(*,!*)$&!+,!4)1*-(!,%-1!$%&$,1(-(!-!+,0&%3-4)&1,(8!+,(2-*,!@!

+,2%-+-4)'1!4&1!,#!*),3$&!#&!H;,!$&+%7-!4&3$%&3,*,%!#-!4-#)+-+!+,#!4&1*,1)+&!2%-.-+&B!

!

O!$,(-%!+,!(;(!#)3)*-4)&1,(8!,#!=>:!(,!4&16)%*)'!,1!;1!0&%3-*&!)4'1)4&8!#-!,(*E*)4-!

6)(;-#!(,!4&16)%*)'!,1!;1!,#,3,1*&!+)(*)1*)6&!+,!#-!E$&4-!@!(,!S-!3-1*,1)+&!4&3&!;1!

(73.&#&!1&(*9#2)4&!+,!#-!E$&4-B!

!

"#!,0,4*&!=>:!(,!4-%-4*,%)D-!$&%!6-%)&(!,#,3,1*&(!6)(;-#,(!4&3&!$;,+,1!(,%!#&(!

()2;),1*,(f!

!



!

!

!
!

Yb!

•! d;)+&8!,#!%;)+&!,(!;1!(73.&#&!+,!#-(!4)1*-(!+,!=>:!@!(,!+,.,!-!#-!)1*,%0,%,14)-!

,#,4*%&3-21E*)4-B!"(*&(!,#,3,1*&(!6)(;-#,(!(,!3-1)0,(*-.-1!4&3&!$)N,#,(!

+)(*&%()&1-+&(8!$;1*&(!.%)##-1*,(!&!#)1,-#,(!S&%)D&1*-#,(B!

•! [,(6-1,4)3),1*&!+,!4&#&%8!4&1!,#!$-(&!+,#!*),3$&8!,(!0%,4;,1*,!H;,!#-(!4)1*-(!

=>:!4&3),14,1!-!$,%+,%!4-#)+-+!@!$%,4)()'1!-#!3&3,1*&!+,!#-!%,$%&+;44)'1!+,#!

4&#&%8!,(*&!(,!$;,+,!)1*,%$%,*-%!4&3&!;1-!-$-%),14)-!+,(4&#&%)+-8!*&1&(!39(!

-$-2-+&(!@!;1-!*,1+,14)-!S-4)-!*&1&(!39(!49#)+&(8!4&3&!#&!$;,+,1!(,%!,#!

-3-%)##&!&!,#!1-%-1/-B!!

•! [,0,4*&(!+,!(,2;)3),1*&8!,%-!3;@!0%,4;,1*,!H;,!#&(!%,$%&+;4*&%,(!=>:!*;6),(,1!

+)0)4;#*-+,(!$-%-!3-1*,1,%!;1-!%,$%&+;44)'1!,(*-.#,8!,(*&!$%&6&4-.-!(-#*&(!@!

3&6)3),1*&(!.%;(4&(8!#&!H;,!(,!$;,+,!*%-+;4)%!4&3&8!;1-!-$-%),14)-!)1,(*-.#,!@!

(-4;+)+-!+,!#-!)3-2,1B!

•! L71,-(!+,!4)1*-!@!+)(*&%()&1,(!,1!#-!)3-2,18!#-(!4)1*-(!=>:!(;0%7-1!;1!2%-1!

+,(2-(*,!4&1!,#!$-(&!+,#!*),3$&8!#&!H;,!%,(;#*-.-!,1!#71,-(!6,%*)4-#,(!;!

S&%)D&1*-#,(!,1!#-!)3-2,18!-(7!4&3&!+)(*&%()&1,(!+,!0&%3-!+,!&1+-(B!

!

!
!"#$%&'L)'*"9,&'MNO)'

"#;#-! 785/9,!0)1*/:15,!

"1!,(*,!4-(&!%,-#)D-3&(!;1!$%&4,(-+&!+,!67+,&!@!-$#)4-3&(!;1!,0,4*&!=>:!-!4-+-!

0%-3,8!$-%-!,##&!$-%*),1+&!+,#!,(H;,#,*&!,N$#)4-+&!-1*,%)&%3,1*,8!+,.,3&(!)3$#,3,1*-%!

;1-!0;14)'1!$-%-!$%&4,(-%!4-+-!)3-2,1B!L-!0;14)'1!*),1,!,#!1&3.%,!t,00,4*{=>:u!@!

%,4).,!4&3&!$-%93,*%&!+,!,1*%-+-!4-+-!t0%-3,u8!@!-$#)4-!,#!,0,4*&!+,!#-!()2;),1*,!

3-1,%-f  
 



!

!

!
!

YW!

!

WB! C%)3,%&!+,.,3&(!,N*%-,%!#-(!4&3$&1,1*,(!%&/-8!6,%+,!@!-D;#!+,!#-!)3-2,18!+,!#-!

()2;),1*,!3-1,%- !

%&/-!r!)32nf8f8Wps!

6,%+,!r!)32nf8f8Yps!

-D;#!r!)32nf8f8\ps!

YB! O$#)4-3&(!;1-!&$,%-4)'1!+,!*%-1(#-4)'1!$-%-!4-+-!4&3$&1,1*,!#-!%&/-8!#-!6,%+,!

@!#-!-D;#B!C-%-!4&1(,2;)%!,(*,!,0,4*&!+,.,3&(!;(-%!#-!0;14)'1!t)3*%-1(#-*,u!H;,!(,!

;*)#)D-!$-%-!+,($#-D-%!#&(!$)N,#,(!+,!#-!)3-2,1!(,2M1!;1!6,4*&%!+,!

+,($#-D-3),1*&!,($,4)0)4-+&B!C-%-!,(*,!4-(&!(,!S-1!+,($#-D-+&!#-!4&3$&1,1*,!

%&/-!,1!<!$)N,#,(!S-4)-!#-!+,%,4S-!@!<!S-4)-!-.-/&8!#-!4&3$&1,1*,!6,%+,!]!$)N,#,(!

S-4)-!#-!+,%,4S-!@!Wb!S-4)-!-.-/&8!@!$&%!M#*)3&!#-!-D;#!_!$)N,#,(!-!#-!+,%,4S-!@!W]!

S-4)-!-.-/&B!

1;,6-{)3-2,1{%&/&!r!)3*%-1(#-*,n%&/-8!i<8!<jps!

1;,6-{)3-2,1{6,%+,!r!)3*%-1(#-*,n6,%+,8!i]8!Wbjps!

1;,6-{)3-2,1{-D;#!r!)3*%-1(#-*,n-D;#8!i_8!W]jps!

\B! O!4&1*)1;-4)'18!4%,-3&(!;1-!3-*%)D!H;,!6-!-!(,%!#-!,14-%2-+-!+,!-#3-4,1-%!#-(!

4&3$&1,1*,(!%&/-8!6,%+,!@!-D;#!+,($#-D-+-(!+,!#-!()2;),1*,!3-1,%-f!

enf8f8Wp!r!1;,6-{)3-2,1{%&/&s!

enf8f8Yp!r!1;,6-{)3-2,1{6,%+,s!

enf8f8\p!r!1;,6-{)3-2,1{-D;#s!

`B! C&%!M#*)3&8!4%,-3&(!;1!0)#*%&!+,!$%&3,+)-+&!+,!#-!)3-2,1!@!(,!#&!-$#)4-3&(!-!

#&(!4-1-#,(!+,!4&#&%!+,!#-!)3-2,18!-+,39(!+,!-h-+)%!%;)+&!-!#-!)3-2,1B!

0)#*%&{$%&3,+)-+&!r!0($,4)-#nF+)(TF8!\ps!
e!r!)30)#*,%ne8!0-4*&%{+,(6-1,4)3),1*&!G!0)#*%&{!$%&3,+)-+&ps!
er!)31&)(,ne8F(-#*!~!$,$$,%F8bBbWps!

!

L-!,N$#)4-4)'1!-1*,%)&%!S-4,!%,0,%,14)-!-!#-!0;14)'1!t,00,4*{=>:u!$,%&!;1-!6,D!#-!

)3-2,1!S-!()+&!$%&4,(-+-8!,1!#-!%;*)1-!$%)14)$-#!+,.,3&(!%,-#)D-%!;1!%,4&%*,8!+,.)+&!-!

H;,8!-#!+,($#-D-%!#-(!4&3$&1,1*,(!+,!4&#&%!,1!#-(!,(H;)1-(!(,!$;,+,1!-$%,4)-%!,#!4&#&%!

+,!4-+-!4&3$&1,1*,8!,(*&!-0,4*-!-!#-!S&%-!+,!6)(;-#)D-%!,#!67+,&!%,(;#*-+&!@-!H;,!$;,+,!

%,(;#*-%!)14#;(&!;1!$&4&!4&10;(&B!

!



!

!

!
!

YY!

C-%-!(&#;4)&1-%!,#!1;,6&!$%&.#,3-!+,.,3&(!;*)#)D-%!#-!0;14)'1!t)34%&$u!+)($&1).#,!,1!

5-*#-.8!H;,!#&!H;,!S-4,(!,(!%,4&%*-%!;1-!%,2)'1!+,!#-!)3-2,1!#-!4;-#!1&(!%,(;#*,!+,!

)1*,%E(!,1!,(*,!4-(&!4&3&!H;,%,3&(!S-4,%!;1!%,4&%*,!+,!#-!)3-2,1!,#)3)1-1+&!+&1+,!#-(!

4&3$&1,1*,(!,(*91!(&#-(8!1&!+&1+,!,(*91!(&#-$-+-(!+,.,3&(!,3$#,-%!,#!()2;),1*,!

4'+)2&f!

!!!)3Wr)34%&$n)3W8iYb!Yb!4&#;31(!%&A(!jps!
 

L-(!+&(!$%)3,%-(!4&&%+,1-+-(!4&%%,($&1+,1!-#!$;1*&!(;$,%)&%!)DH;),%+&!@!#-(!+&(!

M#*)3-(!-!#-!-#*;%-!@!-14S;%-!%,(*-1+&!Yb!$)N,#,(!$-%-!&.*,1,%!,#!%,4&%*,B!

x!$&%!M#*)3&!1&(!H;,+-%7-!;*)#)D-%!#-!0;14)'1!t)3%,()D,u!$-%-!6&#6,%!-#!*-3-h&!&%)2)1-#!

+,#!67+,&B!

!

  !)3Wr)3%,()D,n)3W8i%&A(!4&#;31(jps!
 

V&3&!(,!$;,+,!-$%,4)-%!,1!#-(!)392,1,(!-#!1&!%,-#)D-%!,#!%,4&%*,!$-%,4,!;1!$&4&!%-%&8!

S-@!H;,!-h-+)%!H;,!#-(!)392,1,(!(&1!#-(!3)(3-(8!,(!+,4)%8!,(!,#!3)(3&!0%-3,8!,#!1;3,%&!

_!4&14%,*-3,1*,8!(,!$;,+,!-$%,4)-%!,1!#-!(,2;1+-!)3-2,1!4&3&!S-@!-#2;1-!4&3$&1,1*,!

H;,!(&.%,!(-#,!$&%!-%%).-!+,!#-!)3-2,1B!

!
 

:,!$;,+,!-$%,4)-%!H;,!,(!#-!)3-2,1!+,!#-!+,%,4S-!#-!3)(3-!@-!H;,!#&(!+,(*,##&(!+,!#;D!

,(*91!#-(!3)(3-(!$&()4)&1,(!,1!#-(!)392,1,(B!



!

!

!
!

Y\!

!! !
!

''!"#$%&'P)&'*4;+&%&7"89'F%&;.'I)' ' ' '''''!"#$%&'P)1'*4;+&%&7"89'F%&;.'I)''

!

B"B! >82*%'-(2-%2/2;+3+,$-.$%+?)."-

"#"#$! ./&+,0/1!2!31013+)04&+/31&!5)*!)6)3+,#!

!

"#!,0,4*&!+,!*,#,6)()'1!-1*)2;-!4&1!#71,-(!,1!#-!$-1*-##-!,(!;1!0,1'3,1&!)4'1)4&!@!

4-%-4*,%7(*)4&!+,!#&(!*,#,6)(&%,(!+,!%-@&(!4-*'+)4&(!H;,!(,!;*)#)D-%&1!,1!,#!$-(-+&8!,(*,!

,0,4*&!(,!&%)2)1-.-!+,.)+&!-!#-(!#)3)*-4)&1,(!H;,!,N)(*7-1B!

!

L-!)3-2,1!,%-!2,1,%-+-!3,+)-1*,!;1!S-D!+,!,#,4*%&1,(!H;,!2&#$,-.-!#-!4;.),%*-!+,!#-!

$-1*-##-!%,4;.),%*-!4&1!0'(0&%&B!"(*,!S-D!+,!,#,4*%&1,(!%,4&%%7-!#-!$-1*-##-!,1!;1-!(,%)-!

+,!#71,-(!S&%)D&1*-#,(8!+,(+,!-%%).-!S-4)-!-.-/&8!@!+,!)DH;),%+-!-!+,%,4S-!)#;3)1-1+&!#&(!

$)N,#,(!+,!#-!)3-2,1B!C,%&!,N)(*7-!;1!$%&.#,3-!+,.)+&!-!#-!6,#&4)+-+!0)1)*-!+,#!S-D!+,!

,#,4*%&1,(8!H;,!$%&6&4-.-!;1!%,*%-(&8!,(*&!$%&+;47-!#-!-$-%)4)'1!+,!#-(!#71,-(!

S&%)D&1*-#,(!,1!#-!$-1*-##-B!



!

!

!
!

Y`!

!

U*%-(!6-%)-.#,(!*-3.)E1!$&+7-1!)10#;)%!,1!#-!$%,(,14)-!+,!#-(!#71,-(!,1!#-!$-1*-##-B!

X1*,%0,%,14)-(!,#,4*%&3-21E*)4-(8!3-#-!4-#)+-+!+,!#-!(,h-#!+,!*%-1(3)()'18!-/;(*,(!

)14&%%,4*&(!+,!#-!)3-2,1!@!$%&.#,3-(!4&1!#&(!4&3$&1,1*,(!,#,4*%'1)4&(!$&+7-1!-2%-6-%!

,#!,0,4*&B!

!

O!$,(-%!+,!(,%!4&1()+,%-+&!;1!�+,0,4*&�!,1!-H;,#!,1*&14,(8!4&1!,#!$-(&!+,#!*),3$&8!,#!

,0,4*&!+,!#-(!#71,-(!,1!#-!$-1*-##-!(,!4&16)%*)'!,1!;1!(73.&#&!1&(*9#2)4&!+,!#-!,%-!+,!#-!

*,#,6)()'1!-1-#'2)4-B!X14#;(&!,1!#-!-4*;-#)+-+8!,#!,0,4*&!(,!%,4%,-!)1*,14)&1-#3,1*,!$-%-!

,6&4-%!;1-!,(*E*)4-!%,*%&!,1!,#!4)1,8!#-!0&*&2%-07-!@!#&(!3,+)&(!+)2)*-#,(B!

!

!
!"#$%&'(Q)'BM'749'/R9.&3'?4%"S49,&/.3)'

!

"#"#-! 785/9,!0)1*/:15,#!!

!

"(*,!,0,4*&!,1!4&14%,*&!(,!+)6)+,!,1!*%,(!$-%*,(8!#-!$%)3,%-!$-%*,!4&1()(*,!,1!%,4%,-%!,#!

,14,1+)+&!+,!;1-!*,#,6)()'1!-1*)2;-B!

[,($;E(8!,#!4&%%,($&1+),1*,!$%&4,(-+&!+,!#&(!0%-3,(!$-%-!#-!%,-#)D-4)'1!+,#!,0,4*&!,1!

4;,(*)'1!@!$&%!M#*)3&!,#!-$-2-+&!+,!#-!*,#,6)()'1B!!

!



!

!

!
!

Y]!

V&3,1D-1+&!$&%!,#!,14,1+)+&!+,!#-!*,#,6)()'18!,(*-!0;14)'1!H;,!%,4).,!,#!1&3.%,!+,!

4-.,4,%-!*),1,!4&3&!$-%93,*%&(!+,!,1*%-+-!#-(!0)#-(!@!#-(!4&#;31-(!+,#!67+,&8!,#!,0,4*&!

H;,!+,(,-3&(!4&1(,2;)%!,(!H;,!%,4%,-%!;1-!(,4;,14)-!+,!)392,1,(!4&1!$-*%&1,(!+,!

%;)+&!H;,!-;3,1*,1!2%-+;-#3,1*,!,1!*-3-h&!S-(*-!H;,!4&)14)+-!4&1!,#!+,!#-!3-*%)D!+,!

0&1+&B!C-%-!,##&!+,.,3&(!4%,-%!;1-!3-*%)D!+,!;1!+,*,%3)1-+&!*-3-h&!@!&*%-!4&1!;1!

*-3-h&!3;4S&!39(!$,H;,h&!,1!,#!4,1*%&!+,!,(*-B!

!

!

L&(!$-(&(!H;,!(,!S-1!(,2;)+&!S-1!()+&!#&(!()2;),1*,(f!

!

WB! :,!S-!+,0)1)+&!;1!+)%,4*&%)&!+,!*%-.-/&!,1!,#!H;,!(,!6-1!-!-#3-4,1-%!,#!4&1/;1*&!

+,!)392,1,(!H;,!0&%3-1!#-!4-.,4,%-B!

YB! :,!4%,-!;1-!3-*%)D!+,!D,%&(!4&1!,#!*-3-h&!+,!#-(!0)#-(!@!#-(!4&#;31-(8!3-*%)D!H;,!

(,!;*)#)D-%9!+,!0&1+&B!!!
A = zeros(n, l); 

!

\B! X1)4)-3&(!#-!3-*%)D!+,!%;)+&!4&1!*-3-h&!+,!W8!,(*-.#,4,3&(!,#!1M3,%&!+,!$-(&(!

,1!,#!H;,!H;,%,3&(!H;,!#-!3-*%)D!+,!%;)+&!4%,D4-!@!,#!0-4*&%!+,!4%,4)3),1*&!4&1!

,#!H;,!H;,%,3&(!H;,!4%,D4-B!

`B! V%,-3&(!;1!.;4#,!AS)#,!4&1!#-!()2;),1*,!4&1+)4)'18!3),1*%-(!H;,!,#!*-3-h&!+,!#-!

3-*%)D!+,!%;)+&!(,-!3,1&%!H;,!,#!1M3,%&!+,!0)#-(!+,!#-!3-*%)D!+,!0&1+&!@!,#!

4&1*-+&%!H;,!S,3&(!+,0)1)+&!(,-!3-@&%!&!)2;-#!-#!1M3,%&!+,!$-(&(!H;,!S,3&(!

,(*-.#,4)+&!-1*,(B![&1+,!4-#4;#-3&(!#&(!%-12&(!,1*%,!#&(!H;,!6-!-!)%!4%,4),1+&!#-!

3-*%)D!+,!%;)+&B!"(*&(!%-12&(!%,4).,1!,#!1&3.%,!+,!%-12&{)1)4)&!@!%-12&{0)1B!

%-12&{)1)4)&!r!0#&&%nn1!Q!3p!g!Yp!|!Ws!

!%-12&{0)1!r!%-12&{)1)4)&!|!3!Q!Ws!

V&1!,(*-(!#71,-(!+,!4'+)2&!4-#4;#-3&(!,#!71+)4,!+,!)1)4)&!@!+,!0)1!,#!4;-#!-!

4&1*)1;-4)'1!(,!-()21-%9!#-!3-*%)D!+,!%;)+&!@!-!#-!3-*%)D!)1)4)-#B!

!

]B! V%,-4)'1!+,!#-!3-*%)D!+,!%;)+&8!!

e!r!%-1+1n38!#ps!+,!,(*-!0&%3-!2,1,%-3&(!#-!3-*%)D!+,!%;)+&!+,#!*-3-h&!

,(*-.#,4)+&!-1*,%)&%3,1*,!@!4&1!6-#&%,(!-#,-*&%)&(8!$&%!,(&!,3$#,-3&(!#-!

0;14)'1!F%-1+1FB!!



!

!

!
!

Y^!

O!4&1*)1;-4)'18!-()21-3&(!#-!3-*%)D!+,!%;)+&!,1!#-!%,2)'1!4&%%,($&1+),1*,!+,!#-!

3-*%)D!)1)4)-#8!,(!+,4)%8!(,!-()21-1!#&(!6-#&%,(!+,!teu!,1!#-(!0)#-(!+,(+,!

%-12&{)1)4)&!S-(*-!%-12&{0)1!@!,1!*&+-(!#-(!4&#;31-(B!

On%-12&{)1)4)&f%-12&{0)18!fp!r!es!

!

^B! OS&%-!(,!+,.,!)1+)4-%!,#!+)%,4*&%)&!,1!,#!4;-#!H;,%,3&(!2;-%+-%!,(*-!(,4;,14)-!

+,!)392,1,(!H;,!39(!-+,#-1*,!;*)#)D-%,3&(!4&3&!4-.,4,%-!+,!1;,(*%&!,0,4*&B!

_B! O+,39(8!,1!,#!3)(3&!.;4#,!AS)#,!#-!3-*%)D!+,!%;)+&!6-!-!)%!-;3,1*-1+&!$&%!;1!

0-4*&%!H;,!%,4).,!,#!1&3.%,!+,!t0-4*&%V%,4)3),1*&u!4&1!,(*&!4&1(,2;)3&(!H;,!#-!

3-*%)D!+,!%;)+&!6-@-!4%,4),1+&!,1!4-+-!)*,%-4)'1!+,#!.;4#,B!

<B! c1-!6,D!(,!S-!0)1-#)D-+&!,#!.;4#,!AS)#,8!(,!,14;,1*%-!#-!()2;),1*,!4&1+)4)'1!!

)0!3!€!1!!

,#!*-3-h&!3!H;,!,(!,#!*-3-h&!)1)4)-#!+,!#-!3-*%)D!+,!%;)+&8!4;-1+&!(,-!3-@&%!-!1!

H;,!,(!,#!1M3,%&!+,!0)#-(!+,!#-!3-*%)D!)1)4)-#B!

Ores!!

O()21-3&(!e!-!#-!3-*%)D!)1)4)-#nOp!$-%-!H;,!,(*,!&4;$,!#-!$-1*-##-!4&3$#,*-B!

!

!

aB! OS&%-!6-3&(!-!6,%!#-!(,4;,14)-!+,!4%,4)3),1*&!+,!#-(!3-*%)4,(!4&3&!S,3&(!

,(*-.#,4)+&!;1!1;3,%&!+,!$-(&(!+,!W]8!6-3&(!-!*,1,%!W]!0%-3,(!+,!4%,4)3),1*&!

+,!#-!3-*%)D!+,!%;)+&8!$,%&!$-%-!H;,!1&!(,-!%,+;1+-1*,!(,!6-1!-!$&1,%!3,1&(!

)392,1,(B!

!

!
!"#$%&'(()'*%.7";".9,4';&,%"S'-.'%$"-4'+&34'()'

''



!

!

!
!

Y_!

!

!

!
!"#$%&'(5)'*%.7";".9,4';&,%"S'-.'%$"-4'+&34'G)'

''

!

!
!"#$%&'(<')*%.7";".9,4';&,%"S'-.'%$"-4'+&34'(()'

''

!

!
!"#$%&'(A)'*%.7";".9,4';&,%"S'-.'%$"-4'+&34'(<)'



!

!

!
!

Y<!

! !

!
!"#$%&'(E)'*%.7";".9,4';&,%"S'-.'%$"-4'+&34'F"9&/)'

!

V&3&!(,!S-!3,14)&1-+&!-1*,%)&%3,1*,8!-S&%-!4&1*)1;-3&(!4&1!#-!(,2;1+-!$-%*,!+,!,(*,!

,0,4*&8!,#!$%&4,(-+&!+,!#&(!0%-3,(!+,#!67+,&8!$-%-!,##&8!(,!S-!)3$#,3,1*-+&!;1-!0;14)'1!

t*6Ol?B3u!#-!4;-#!,(!)16&4-+-!,1!,#!,(H;,#,*&!-#!4&3),1D&!+,#!.;4#,!AS)#,B!

!

V&3&!(,!S-!,N$#)4-+&!-1*,%)&%3,1*,8!;1-!+,!#-(!$%)14)$-#,(!4-%-4*,%7(*)4-(!+,!#-(!

*,#,6)()&1,(!-1*)2;-(!4&1()(*7-!,1!#-!-$-%)4)'1!+,!#71,-(!S&%)D&1*-#,(!+,!+)0,%,1*,(!

)1*,1()+-+,(8!-+,39(!+,!#-!6)(;-#)D-4)'1!,1!.#-14&!@!1,2%&!+,!#-(!)392,1,(B!

!

"(*-!0;14)'1!(,!S-!)3$#,3,1*-+&!+,!#-!()2;),1*,!3-1,%-f!

WB! V&3,1D-3&(!4&16)%*),1+&!#-!)3-2,1!+,!,1*%-+-!-!,(4-#-!+,!2%)(,(!4&1!#-!0;14)'1!

t%2.Y2%-@uB!

YB! :,!4%,-!;1!6,4*&%!t@u!H;,!4&1*),1,!#-(!$&()4)&1,(!6,%*)4-#,(!+,!4-+-!#71,-!@!

-+,39(!,(*-.#,4,!4-+-!4;-1*&!$)N,#,(!(,!+,.,!4&#&4-%!4-+-!#71,-B!

@!r!Wf<f()D,n)3-2,18!Wps!

"1!,(*,!4-(&!S,3&(!+,/-+&!+,!,($-4)&!,1*%,!#71,-(!<!$)N,#,(B!

\B! O+,39(8!(,!+,.,!4%,-%!;1!6,4*&%!+,!)1*,1()+-+,(!4&1!,#!3)(3&!*-3-h&!H;,!t@u!

$-%-!-$#)4-%!#71,-(!+,!3-@&%!&!3,1&%!)1*,1()+-+B!X14#;(&!,(!1,4,(-%)&!4%,-%!&*%&!

6,4*&%!+,!1&3.%,!2%&(&%!,#!4;-#!6-!-!2,1,%-!6-#&%,(!-#,-*&%)&(!,1*%,!W!@!Y!@!+,#!

3)(3&!*-3-h&!H;,!t@u!,(*,!6,4*&%!(,%6)%9!$-%-!+,*,%3)1-%!,#!2%&(&%!+,!4-+-!

#71,-B!

)1*,1()+-+!r!%-1+n()D,n@pps!!

2%&(&%!r!%-1+)niW8!Yj8!()D,n@pps!



!

!

!
!

Ya!

!

`B! O!4&1*)1;-4)'18!(,!)1)4)-!;1!.;4#,!t0&%u!$-%-!%,4&%%,%!4-+-!$&()4)'1!t@u!+,!#-!

)3-2,18!,1!,#!0&%!(,!6-!-!&.*,1,%!#&(!6-#&%,(!+,!$&()4)'1!)1)4)-#!@!$&()4)'1!0)1-#!

+,!#-!#71,-B!C-%-!,##&!&.*,1,3&(!#-(!()2;),1*,(!,N$%,()&1,(f!

!

(*-%*{%&A!r!3-NnW8!@n)pQ0#&&%n2%&(&%n)pgYpps! ! ! ! !

,1+{%&A!r!3)1n()D,n)3-2,18!Wp8!@n)p|4,)#n2%&(&%n)pgYpps! ! !

!

t:*-%*{%&Au!(,!4-#4;#-!4&3&!,#!39N)3&!,1*%,!W!@!#-!$&()4)'1!@n)p!n$&()4)'1!

6,%*)4-#!+,!#-!#71,-p!3,1&(!#-!3)*-+!+,#!2%&(&%!+,!#-!#71,-8!%,+&1+,-+&!S-4)-!

-.-/&B!"(*&!-(,2;%-!H;,!t(*-%*{%&Au!1&!(,-!3,1&%!H;,!W!@!,6)*-!H;,!#-!#71,-!(,!

,N*),1+-!0;,%-!+,#!#73)*,!)10,%)&%!+,!#-!)3-2,1B!

!

t"1+{%&Au!(,!4-#4;#-!4&3&!,#!371)3&!,1*%,!,#!*-3-h&!+,!#-!)3-2,1!,1!,#!,/,!

6,%*)4-#!n()D,n)3-2,18!Wpp!@!#-!$&()4)'1!@n)p!39(!#-!3)*-+!+,#!2%&(&%!+,!#-!#71,-8!

%,+&1+,-+&!S-4)-!-%%).-B!"(*&!2-%-1*)D-!H;,!t,1+{%&Au!1&!,N4,+-!,#!*-3-h&!+,!

#-!)3-2,1!@!,6)*-!H;,!#-!#71,-!(,!,N*),1+-!39(!-##9!+,#!#73)*,!(;$,%)&%!+,!#-!

)3-2,1B!

!

]B! C&%!M#*)3&8!+,.,3&(!-$#)4-%!,#!6,4*&%!+,!)1*,1()+-+!4%,-+&!-1*,%)&%3,1*,!$-%-!

4-+-!#71,-8!.9()4-3,1*,!-/;(*-!#-!)1*,1()+-+!+,!#&(!$)N,#,(!+,1*%&!+,!#-!%,2)'1!+,!

#-!#71,-!3;#*)$#)491+&#&(!$&%!#-!)1*,1()+-+B!

!)3-2,1n(*-%*{%&Af,1+{%&A8!fp!r!)3-2,1n(*-%*{%&Af,1+{%&A8!fp!G!)1*,1()+-+n)ps!

!

c1-!6,D!S,3&(!4&1(,2;)+&!-h-+)%!#-(!#71,-(!S&%)D&1*-#,(!-!#-!$-1*-##-8!+,.,3&(!-h-+)%!

+&(!.&%+,(!-!)DH;),%+-!@!+,%,4S-!+,!#-!)3-2,18!$-%-!,##&!(,!S-1!+,0)1)+&!#-(!()2;),1*,(!

6-%)-.#,(f!!

*-3-1)&{.&%+,(!r!%&;1+n$&%4,1*-/,{.&%+,(!G!*-3-1&{&%)2)1-#ps!

!

)3-2,1{4&1{.&%+,(!r!iD,%&(n%&A(8!*-3-1)&{.&%+,(8!()D,n)3W8!\pp8!)3W8!D,%&(n%&A(8!

*-3-1)&{.&%+,(8!()D,n)3W8!\ppjs!

!



!

!

!
!

\b!

L-!1;,6-!)3-2,1!(,!4&1(*%;@,!4&14-*,1-1+&!*%,(!$-%*,(f!#&(!.&%+,(!1,2%&(!-!#-!

)DH;),%+-8!#-!)3-2,1!&%)2)1-#!@!#&(!.&%+,(!1,2%&(!-!#-!+,%,4S-B!!

L&(!*-3-h&(!+,!#&(!.&%+,(!1,2%&(!(,!+,*,%3)1-1!$&%!,#!1M3,%&!+,!0)#-(!+,!#-!)3-2,1!

&%)2)1-#!n%&A(p8!,#!*-3-h&!+,!#&(!.&%+,(!n*-3-1)&{.&%+,(p!@!,#!1M3,%&!+,!4-1-#,(!+,!

4&#&%!+,!#-!)3-2,1!&%)2)1-#!n()D,n)3W8!\ppB!
 
 
!
OS&%-!+,.,3&(!4&1*)1;-%!4&1!#-!M#*)3-!$-%*,!+,#!,0,4*&8!,(*-!M#*)3-!$-%*,!+,#!,0,4*&!,(!

3;@!()3)#-%!-!#-!$%)3,%-8!$,%&!+,.,!S-4,%(,!-!#-!)16,%(-8!,(!+,4)%8!,1!,#!$%)3,%!4-(&!

H;,%7-3&(!%,$#)4-%!,#!,14,1+)+&!+,!;1-!*,#,6)()'1!-1*)2;-8!-S&%-!H;,%,3&(!%,$#)4-%!,#!

-$-2-+&8!-1*,(!-#!4&3),1D&!*,17-3&(!;1-!3-*%)D!+,!D,%&(nt1,2%-up!@!&*%-!3-*%)D!+,!%;)+&!

H;,!).-!4%,4),1+&8!-S&%-!+,.,!(,%!-#!4&1*-%)&!+,.,3&(!*,1,%!;1-!3-*%)D!+,!%;)+&!

-#,-*&%)&!H;,!&4;$,!*&+-!#-!$-1*-##-!@!6-@-!+)(3)1;@,1+&!+,!#-!3)(3-!3-1,%-!H;,!-1*,(!

).-!-!-;3,1*-1+&!S-(*-!-4-.-%!*&*-#3,1*,!,1!1,2%&B!

L-!0;14)'1!%,4).,!,#!1&3.%,!+,!4-.,4,%-%,6B3!@!#&(!$-(&(!H;,!(,!S-1!(,2;)+&!$-%-!#-!

4%,-4)'1!+,!,(*-!(&1!#&(!()2;),1*,(f!

WB! [,4#-%-3&(!,#!+)%,4*&%)&!+&1+,!H;,%,3&(!H;,!(,!2;-%+,1!#-(!)392,1,(!+,!(-#)+-8!

-h-+)%!H;,!,(*-!0;14)'1!4&3&!#-!-1*,%)&%!*),1,!4&3&!$-%93,*%&(!+,!,1*%-+-!#-(!

0)#-(!@!#-(!4&#;31-(!@!,#!1M3,%&!+,!0%-3,(!H;,!*),1,!,#!67+,&B!

!

YB! [,($;E(!(,!+,.,!,(*-.#,4,%!,#!1M3,%&!+,!$-(&(!,1!,#!H;,!*),1,!H;,!+,4%,4,%8!

-+,39(!+,#!0-4*&%!$&%!,#!H;,!*),1,!H;,!+,4%,4,%B!

!

\B! V&1*)1;-3&(!4&1!#-!4%,-4)'1!+,#!.;4#,!tAS)#,u!,#!4;-#!*),1,!#-(!()2;),1*,(!

4&1+)4)&1,(f!

AS)#,!3!€r!W!~~!))!År!1;3C-(&(!|!//!

(),1+&!,#!3!,#!*-3-h&!+,!#-!3-*%)D!+,!%;)+&8!,#!4;-#!,3$,D-%9!(),1+&!39N)3-!,!

)%9!+)(3)1;@,1+&!,1!0;14)'1!-6-14,!,#!.;4#,!@!#-!&*%-!4&1+)4)'1!S-4,!%,0,%,14)-8!

(),1+&!//!,#!1M3,%&!+,!0%-3,(!+,#!67+,&!@!t1;3C-(&(u!,#!1M3,%&!+,!$-(&(!,1!#&(!

H;,!+,.,!+)(3)1;)%B!

!

`B! OS&%-!+,.,3&(!+,*,%3)1-%!#-(!4&&%+,1-+-(!+,!)1)4)&!@!0)1!$-%-!4,1*%-%!#-!3-*%)D!

+,!%;)+&!,1!#-!3-*%)D!+,!4,%&(8!%,4&%+-+!H;,!-#!$%)14)$)&!*),1,1!,#!3)(3&!*-3-h&8!



!

!

!
!

\W!

$&%!*-1*&8!(&#&!(,!6,%9!;1-!H;,!(,%9!#-!+,!%;)+&B!x-!H;,!-()21-3&(!#-!3-*%)D!+,!

%;)+&!-!#-!3-*%)D!+,!4,%&(B!

%-12&{)1)4)&!r!0#&&%nn1!Q!3p!g!Yp!|!Ws!

%-12&{0)1!r!%-12&{)1)4)&!|!3!Q!Ws!

On%-12&{)1)4)&f%-12&{0)18!fp!r!es!

!

]B! C-%-!0)1-#)D-%8!,#!*-3-h&!+,!t3u!H;,!)1+)4-!,#!*-3-h&!+,!#-!3-*%)D!+,!%;)+&!(,!6-!

3;#*)$#)4-1+&!$&%!;1!0-4*&%!+,!+,4%,4)3),1*&!#&!H;,!4&1##,6-!H;,!(;!*-3-h&!(,!

6-@-!6),1+&!4&1()+,%-.#,3,1*,!%,+;4)+&!S-(*-!##,2-%!-!4,%&B!

!

!
!"#$%&'(G)'6.7%.7";".9,4';&,%"S'-.'%$"-4'+&34'"9"7"&/)'

!

!
!"#$%&'(I)'6.7%.7";".9,4';&,%"S'-.'%$"-4'+&34'A)'

!

!



!

!

!
!

\Y!

!
!"#$%&'(L)'6.7%.7";".9,4';&,%"S'-.'%$"-4'+&34'L)'

!

!
!"#$%&'(P)'6.7%.7";".9,4';&,%"S'-.'%$"-4'+&34'(<)'

!

!
!"#$%&'5Q)'6.7%.7";".9,4';&,%"S'-.'%$"-4'+&34'F"9&/)'

!

!

!

!

!

!

!



!

!

!
!

\\!

B"H! >82*%'-(2-3):2&-I"-

"#<#$! ./&+,0/1!2!31013+)04&+/31&!5)*!)6)3+,!=#!

!

L-!S)(*&%)-!+,!#-(!493-%-(!:;$,%!<!(,!%,3&1*-!-!#-!+E4-+-!+,!Wa^b8!4;-1+&!#-!4&3$-h7-!

"-(*3-1!‚&+-T!#-1D'!,#!0&%3-*&!:;$,%!<!4&3&!;1!+,(-%%&##&!+,#!0&%3-*&!+,!$,#74;#-!

-1*,%)&%!+,!<!3)#73,*%&(B!X1*%&+;4)+&!,1!Wa^]8!:;$,%!<!(,!4&16)%*)'!%9$)+-3,1*,!,1!;1-!

&$4)'1!$&$;#-%!,1*%,!#&(!,1*;()-(*-(!+,!#-(!$,#74;#-(!4-(,%-(!@!#&(!4)1,-(*-(!

)1+,$,1+),1*,(!+,.)+&!-!(;!0-4)#)+-+!+,!;(&!@!$%,4)&!-(,H;).#,B!!

!

!"#!0&%3-*&!:;$,%!<!;(-.-!$,#74;#-!+,!<!33!,1!4-%*;4S&(!094)#,(!+,!4-%2-%8!#&!H;,!

$,%3)*7-!2%-.-%!@!%,$%&+;4)%!$,#74;#-(!()1!$%&4,(-3),1*&!$%&0,()&1-#B!"(*&!S)D&!H;,!,#!

4)1,!,1!4-(-!0;,%-!3;4S&!39(!-44,().#,!@!$&$;#-%!,1*%,!#&(!0-19*)4&(B!

!

L-(!493-%-(!(;$,%!<!*,17-1!;1-(!4-%-4*,%7(*)4-(!.-(*-1*,!3,/&%,(!4&3$-%-+-(!4&1!,#!

-1*,%)&%!0&%3-*&!+,!<!3)#73,*%&(B!?,17-1!#,1*,(!)1*,%4-3.)-.#,(8!,10&H;,!@!4&1*%&#!+,!

,N$&()4)'18!,(*&!$,%3)*7-!H;,!,#!;(;-%)&!*;6),(,!;1!3-@&%!4&1*%&#!(&.%,!#-!4-#)+-+!+,!

)3-2,1!H;,!4-$*;%-.-1B!

!

O#2;1-(!+,!#-(!$%)14)$-#,(!4-%-4*,%7(*)4-(!+,#!,0,4*&!(;$,%!<!(&1!#-(!()2;),1*,(f!

!

WB! O($,4*&!2%-1;#-+&B![,.)+&!-#!*-3-h&!+,#!1,2-*)6&!;*)#)D-+&!,#!,0,4*&!(;$,%!<!

*,17-!;1!-($,4*&!2%-1;#-+&!-h-+),1+&!*,N*;%-!@!%;)+&!-!#-!)3-2,1B!

YB! !V&#&%,(!+,(-*;%-+&(8!,#!,0,4*&!(;$,%!<!%,+;4,!#-!(-*;%-4)'1!+,!#&(!4&#&%,(!@!#,!+-!

;1!*&1&!39(!(;-6,8!,(*9(!493-%-(!*,17-1!;1-!%,$%&+;44)'1!+,!4&#&%!4-%-4*,%7(*)4-!

4&1!*&1&(!+,(-*;%-+&(!@!;1-!-$-%),14)-!%,*%&B!

\B! =)21,**,8!,#!,0,4*&!(;$,%!<!%,4%,-!,(*,!6)h,*,&!-h-+),1+&!;1-!2%-+;-4)'1!+,!

.%)##&!,1!#&(!.&%+,(!+,!#-(!)392,1,(8!$%&6&4-1+&!.&%+,(!39(!&(4;%&(!&!

+,(6-1,4)+&(B!

`B! C-%$-+,&(!@!+,(*,##&(8!#-(!$,#74;#-(!(;$,%!<8!-!6,4,(!$%,(,1*-.-1!+,(*,##&(!+,!#;D!

@!$-%$-+,&!+,.)+&!-!#-(!4-%-4*,%7(*)4-(!+,!#-!493-%-!@!#-!$,#74;#-!;*)#)D-+-B!

?-3.)E1!,#!,0,4*&!(;$,%!<!(;,#,!*,1,%!4-3.)&(!+,!,N$&()4)'1!()3;#-+&(!$-%-!

)3)*-%!,(*,!-($,4*&B!



!

!

!
!

\`!

]B! "0,4*&!+,!+,(,10&H;,8!+,.)+&!-!#-(!#)3)*-4)&1,(!*E41)4-(!+,!#-(!493-%-(!@!-!#-(!

#,1*,(!;*)#)D-+-(!-!3,1;+&!(,!$%&+;47-!;1!+,(,10&H;,B!

!

!

"#<#-! %>?*/313/8@!5)*!385/9,!0)1*/:15,#!

!

V&3,1D-%,3&(!$%&4,(-1+&!4-+-!0%-3,!,1!;1-!1;,6-!0;14)'1!4&1!1&3.%,!

t,0,4*&(;$,%<u8!,(*-!0;14)'1!*),1,!4&3&!$-%93,*%&!+,!,1*%-+-!4-+-!)3-2,1!+,#!67+,&!@!

4&3&!(-#)+-!#-!)3-2,1!$%&4,(-+-!$-%-!#-!%,-#)D-4)'1!+,#!,0,4*&B!

!

C-%-!#-!%,-#)D-4)'1!+,#!,0,4*&!(,2;)3&(!#&(!()2;),1*,(!$-(&(f!

WB! C%)3,%&!(,!+,.,!-/;(*-%!,#!4&1*%-(*,!+,!#-!)3-2,18!$-%-!,##&!(,!6-!-!,3$#,-%!#-!

0;14)'1!t)3-+/;(*u8!,(*-!0;14)'1!$,%3)*,!-/;(*-%!,#!%-12&!+,!)1*,1()+-+!+,!;1-!

)3-2,18!,1!,(*,!4-(&!1&!,($,4)0)4-3&(!#&(!#73)*,(!+,!#&(!6-#&%,(!+,!,1*%-+-B!

)3-2,1X3$,%0,4*-!r!)3-+/;(*n)3-2,1X3$,%0,4*-8!ij8!ij8!bB]ps!

YB! :,!+,.,!4%,-%!;1-!3-*%)D!+,!4,%&(!4&1!,#!3)(3&!*-3-h&!H;,!#-!)3-2,1!+,!

,1*%-+-8!#-!4;-#!%,$%,(,1*-!#-!39(4-%-!+,!-%-h-D&(B!O+,39(8!*-3.)E1!(,!+,.,!

-/;(*-%!,#!1M3,%&!+,!-%-h-D&(!H;,!+,.,!-$-%,4,%!,1!4-+-!0%-3,8!,1!,(*,!4-(&!

$-%-!,(*,!,0,4*&8!(,!S-!+,*,%3)1-+&!H;,!+,.,!(,%!;1!1;3,%&!-#,-*&%)&!+,!

-%-h-D&(!,1*%,!+),D!@!H;)14,B!

\B! O!4&1*)1;-4)'18!(,!4%,-!;1!.;4#,!t0&%u!+,(+,!W!S-(*-!,#!1M3,%&!+,!-%-h-D&(8!,1!,#!

4;-#!(,!4-#4;#-!#-!#&12)*;+!+,#!-%-h-D&8!H;,!,(!&*%&!6-#&%!-#,-*&%)&!,1*%,!6,)1*,!@!

(,(,1*-B!

OS&%-!+,.,3&(!(-.,%!#-!+)%,44)'1!+,!,(*,!-%-h-D&!$-%-!,##&!4%,-3&(!;1-!6-%)-.#,!

-#,-*&%)-!,1*%,!b!@!W8!*&3-1+&!b!$-%-!#-!+)%,44)'1!S&%)D&1*-#!@!W!$-%-!#-!+)%,44)'1!

6,%*)4-#B![,$,1+),1+&!+,!#-!+)%,44)'1!+,#!-%-h-D&!(,!-/;(*-1!#-(!4&&%+,1-+-(!tNu!

,!t@u!@!(,!-$#)4-!#-!39(4-%-!#-!)3-2,1!4&%%,($&1+),1*,B!

`B! [,($;E(!+,!4%,-%!#-!39(4-%-!+,!-%-h-D&(!+,.,3&(!4%,-%!#-!39(4-%-!+,!3-14S-(8!

,1!#-!4;-#!(,!,(*-.#,4,!#&(!$)N,#,(!H;,!6-1!-!(,%!,(*-.#,4)+&(!4&3&!3-14S-(!

]B! "#!()2;),1*,(!$-(&!,(!(;-6)D-%!,(-(!3-14S-(!$-%-!H;,!1&!*,12-1!;1!-($,4*&!t$&4&!

%,-#)(*-u!$-%-!,##&!(,!-$#)4-!;1!0)#*%&!+,!4&16&#;4)'1!-!#-!39(4-%-!$-%-!(;-6)D-%!

,(*-(!3-14S-(8!-#!-$#)4-%!,#!0)#*%&!+,!4&16&#;4)'1!(,!%,-#)D-+-!;1!$%&3,+)&!



!

!

!
!

\]!

$&1+,%-+&!+,!#&(!$)N,#,(!6,4)1&(!$-%-!4-+-!$)N,#!,1!#-!39(4-%-!+,!3-14S-(8!(,!

S-!&$*-+&!$&%!;1!0)#*%&!_N_8!@-!H;,!*),1,!3-@&%!4-$-4)+-+!+,!,#)3)1-%!+,*-##,(!

$,H;,h&(!@!-+,39(!-2)#)D-3&(!#&(!49#4;#&(!@-!H;,!-#!(,%!;1!0)#*%&!$,H;,h&!

%,H;),%,!3,1&(!&$,%-4)&1,(8!(,!+,.,!+)6)+)%!,(*,!0)#*%&!,1*%,!Y]!@-!H;,!,#!*-3-h&!

+,#!0)#*%&!-#!(,%!_N_!4&1*),1,!`a!$)N,#,(8!$&%!*-1*&!+)6)+)%!$&%!Y]!1&%3-#)D-!,#!

0)#*%&!$-%-!#-!(;3-!+,!*&+&(!(;(!6-#&%,(!(,-!WB!O+,39(8!-/;(*-3&(!,#!0)#*%&!4&1!#-!

&$4)'1!t(-3,u!$-%-!-(,2;%-%!H;,!#-!)3-2,1!%,(;#*-+&!*,12-!,#!3)(3&!*-3-h&!H;,!

#-!&%)2)1-#8!-(7!4&1(,%6-3&(!#-(!+)3,1()&1,(!,($-4)-#,(B!

3-(4-%-5-14S-(!r!4&16Yn+&;.#,n3-(4-%-5-14S-(p8!&1,(n_p!g!Y]8!F(-3,Fp!€!

bBY]s!

^B! OS&%-!(,!+,.,!-/;(*-%!#-!)1*,1()+-+!+,!#&(!-%-h-D&(!@!+,!#-(!3-14S-(!+,!#-!

()2;),1*,!3-1,%-!!

6-#&%,(O%-1-D&(!r!%-1+n0)#-(8!4&#;31-(p!G!bB`s!!

6-#&%,(5-14S-(!r!%-1+n0)#-(8!4&#;31-(p!G!bBYs!!

_B! c1-!6,D!*,1,3&(!*&+&!#&!1,4,(-%)&!-4,%4-!+,!#&(!-%-h-D&(!@!#-(!3-14S-(!

+,.,3&(!-$#)49%(,#&!-!1;,(*%-!)3-2,1!+,!#-!()2;),1*,!3-1,%-f!

)3-2,1X3$,%0,4*-!r!)3-2,1X3$,%0,4*-!|!%,$3-*n3-(4-%-O%-1-D&(8!iW8!W8!

()D,n)3-2,1X3$,%0,4*-8!\pjp!BG!%,$3-*n6-#&%,(O%-1-D&(8!iW8!W8!

()D,n)3-2,1X3$,%0,4*-8!\pjps!

L-!39(4-%-!-%-h-D&(!,(!;1-!3-*%)D!.)1-%)-!+&1+,!#&(!$)N,#,(!4&1!6-#&%!W8!

%,$%,(,1*-1!#-!;.)4-4)'1!+,!#&(!-%-h-D&(8!3),1*%-(!H;,!#&(!b!)1+)4-1!9%,-(!()1!

-%-h-D&(B!O!4&1*)1;-4)'1!+,.,3&(!-$#)4-%!,1!#-(!$&()4)&1,(!+&1+,!S-@!-%-h-D&(!

#-!)1*,1()+-+!H;,!S,3&(!+,*,%3)1-+&!-1*,(8!-+,39(!+,.,3&(!*,1,%!,1!4;,1*-!

H;,!(,!-$#)H;,1!,1!*&+-(!#-(!4&3$&1,1*,(!+,!#-!)3-2,1B!!

!

<B! [,($;E(!-/;(*-3&(!#-!)3-2,1!$-%-!H;,!(,!,14;,1*%,!,1!,#!%-12&!ib!Wj!$-%-!-/;(*-%!

6-#&%,(!$&%!,14)3-!@!$&%!+,.-/&B!x!-$#)4-3&(!;1!+,($#-D-3),1*&!+,!#-(!

4&3$&1,1*,(!+,!4&#&%,(8!2,1,%-3&(!*%,(!1M3,%&(!-#,-*&%)&(!,1*%,!iQ]8]j!!,(*&(!

1M3,%&(!%,$%,(,1*-1!#&(!+,($#-D-3),1*&(!H;,!(,!S-%91B!

)3-2,1X3$,%0,4*-!r!3-Nnb8!)3-2,1X3$,%0,4*-ps!

)3-2,1X3$,%0,4*-!r!3)1nW8!)3-2,1X3$,%0,4*-ps!

+,($#-D-3),1*&V&#&%!r!%-1+)niQ]8!]j8!W8!\ps!



!

!

!
!

\^!

aB! OS&%-!-$#)4-3&(!,#!+,($#-D-3),1*&!+,!4&#&%!$-%-!4-+-!4-1-#8!$-%-!,##&!

;*)#)D-3&(!#-!0;14)'1!t4)%4(S)0*u8!#-!4;-#!(,!,14-%2-!+,!+,($#-D-%!#&(!,#,3,1*&(!+,!

#-!3-*%)D!,1!#-!+)%,44)'1!,($,4)0)4-+-!,1!+,($#-D-3),1*&V&#&%8!+,$,1+),1+&!+,!

4-+-!4&3$&1,1*,B!

WbB!C-%-!0)1-#)D-%!4&1!#-!0;14)'18!+,4#-%-3&(!;1-!6-%)-.#,!-#,-*&%)-!,1*%,!iW8Yj8!,(*,!

$-%93,*%&!6-!-!+,*,%3)1-%!#-!4-1*)+-+!+,!+,(,10&H;,!H;,!(,!6-!-!-$#)4-%!,1!#-!

)3-2,18!;1-!6,D!(,!S-!2,1,%-+&!,(,!6-#&%8!(,!;*)#)D-!#-!0;14)'1!t)32-;((0)#*u!H;,!

-$#)4-!;1!0)#*%&!+,!+,(,10&H;,!2-;(()-1&!-!#-!)3-2,18!+&1+,!,#!6-#&%!-#,-*&%)&!

-1*,%)&%!,($,4)0)4-!#-!+,(6)-4)'1!,(*91+-%!+,#!0)#*%&B!"#!%,(;#*-+&!,(!;1-!)3-2,1!

4&1!;1!,0,4*&!+,!+,(,10&H;,!(;-6)D-+&B!

!
!"#$%&'5()'2:37&%&3'-.'&%&J&S43'>';&97?&3'3$&C"S&-&3)'

!c1-!6,D!#-!)3-2,1!S-!$-(-+&!$&%!#-!0;14)'1!t,0,4*&(;$,%<u!6;,#6,!#-!%;*)1-!$%)14)$-#!@!

(,!#,!-$#)4-!;1-!6)h,*-!$-%-!&(4;%,4,%!#&(!.&%+,(!@!,(H;)1-(!+,!#-!)3-2,1!@!(,!#,!-h-+,!

;1!*,N*&!-!#-!)3-2,1!,1!,#!4;-#!-$-%,4,!#-!0,4S-8!,#!1&3.%,!+,#!,0,4*&!@!#-!$-#-.%-!t$#-@uB!



!

!

!
!

\_!

1,23*$45'B7!(&C40#0#'/"'+"#$4*,/5#7'

H"!! >82*%'-:2/<*)/.-.$%+?)."-

!

C-%-!6,%!-@;+-%!-!,1*,1+,%!,#!,0,4*&!%,-#)D-+&!6-3&(!-!S-4,%!;1-!4&3$-%-*)6-!,1*%,!

+)0,%,1*,(!0%-3,(8!4&1!#-!0)1-#)+-+!+,!*,1,%!;1-!6)()'1!3,/&%-+-!+,#!$%&*&*)$&B!

!

"#!67+,&!(&.%,!,#!H;,!(,!6-!-!-$#)4-%!,#!,0,4*&!,(!;1!67+,&!H;,!(,!,14;,1*%-!,1!(;!

0&%3-*&!&%)2)1-#8!()1!1)12;1-!-#*,%-4)'1!6)(;-#!1)!4-3.)&(!,(*E*)4&(B!"#!4&#&%!@!#-!1)*)+,D!

+,#!67+,&!1&!S-1!()+&!-#*,%-+&(!$%,6)-3,1*,8!*-3$&4&!(,!)14#;)%91!,0,4*&(!+,!+)(*&%()'18!

1)!%;)+&8!1)!1)12M1!*)$&!+,!+,*,%)&%-+&!-#!67+,&!&%)2)1-#B!

!

:,!6-1!-!(,#,44)&1-%!#&(!3)(3&(!0%-3,(!$-%-!$&+,%!-$%,4)-%!#-(!+)0,%,14)-(!4&1!3-@&%!

4#-%)+-+B!

!
!

!
!

!"#$%&'55)&'!%&;.3'LGT'LI'>'LL'-./'CR-.4'3"9'&+/"7&%'./'.F.7,4)'

!
!
!
!



!

!

!
!

\<!

!
!

!

!
!

!"#$%&'55)1''!%&;.3'LGT'LI'>'LL'-./'CR-.4'749'./'.F.7,4'&+/"7&-4)'

!
!

V&3&!(,!3;,(*%-!,1!#-(!)#;(*%-4)&1,(!YY!-!@!YY!.8!#-!(,4;,14)-!+,!)392,1,(!+,!#-!

)#;(*%-4)'1!YY!.8!(;0%,!;1-!(,%)-!+,!3&+)0)4-4)&1,(!%,#,6-1*,(8!4&3&!$;,+,!(,%8!,#!,0,4*&!

6)h,*-B!V&3&!(,!$;,+,!-$%,4)-%!#-(!,(H;)1-(!+,!#-(!)392,1,(8!S-1!()+&!&(4;%,4)+-(!

$%&6&4-1+&!-*%-,%!#-!-*,14)'1!-#!4,1*%&!+,!#-!)3-2,1B!?-3.)E1!(,!$;,+,!-$%,4)-%!

4#-%-3,1*,!#-!-$-%)4)'1!+,!3-14S-(!+,!$&#6&!@!-#2;1&(!-%-h-D&(!-@;+-1+&!-!%,0&%D-%!

,(*-!,(*E*)4-!6)1*-2,B!x8!$-%-!*,%3)1-%8!$&+,3&(!+,(*-4-%!(;*)#3,1*,8!,1!#-!)#;(*%-4)'1!

YY.8!(,!$;,+,!-$%,4)-%!H;,!#-(!4-.,D-(!1&!(,!,14;,1*%-1!-#)1,-+-(!,N-4*-3,1*,!,1!#-!

3)(3-!$&()4)'1!,1!#-(!*%,(!)392,1,(8!,(*&!,(!$%&6&4-+&!$&%!,#!,0,4*&!*,3.#&%B!O;1H;,!

1&!(,!-$%,4),!4#-%-3,1*,8!,1!#-!(,4;,14)-!+,!)392,1,(!,N)(*,!;1!,0,4*&!+,!3&6)3),1*&!

,1*%,!#&(!+)0,%,1*,(!0%-3,(!$%&6&4-1+&!4&1(,2;)%!()3;#-%!,#!,0,4*&!$%&6&4-+&!$&%!#&(!

3&*&%,(!+,!#-(!493-%-(!+,!4)1,B!!

!
!
!
!
!



!

!

!
!

\a!

H"4! >82*%'-EFG"-

!
O#!)2;-#!H;,!-1*,(8!,#!67+,&!&%)2)1-#!1&!S-!()+&!-#*,%-+&!+,!1)12;1-!0&%3-!@-!H;,8!()!1&8!

1&!*,1+%7-!(,1*)+&!%,-#)D-%!,(*,!,N$,%)3,1*&B!

!
!

!
!

!"#$%&'5<)&'!%&;.'LT'-./'CR-.4'4%"#"9&/)'

!
!

!
!

!"#$%&'5<)1'!%&;.'LT'-./'CR-.4'749'./'.F.7,4)'

!



!

!

!
!

`b!

!
V&3&!(,!$;,+,!-$%,4)-%8!,1!#-!)#;(*%-4)'1!Y^-8!(,!$;,+,1!&.(,%6-%!#&(!()2;),1*,(!,0,4*&(!

-!+)0,%,14)-!+,!#-!)#;(*%-4)'1!Y^.8!4&3,1D-1+&!4&1!,#!+,($#-D-3),1*&!+,!#-(!

4&3$&1,1*,(!+,!4&#&%8!$%&6&4-1+&!H;,!#-!)3-2,1!*,12-!;1-!,(*E*)4-!39(!6)1*-2,8!

-+,39(8!(,!-$%,4)-!H;,!S-!S-.)+&!;1!$,H;,h&!+,(6-1,4)3),1*&!+,!#-!)1*,1()+-+!+,!#-!

)3-2,1!$%&6&4-1+&!H;,!(,!6)(;-#)4,!#-!)3-2,1!39(!.&%%&(-8!-+,39(!+,!-h-+)%!;1!

$,H;,h&!%;)+&!-!4-+-!0%-3,B!

!
H"=! >82*%'-JE-.$%+?)."-
!
O#!)2;-#!H;,!,1!,#!%,(*&!+,!#&(!4-(&(8!(&.%,!,#!67+,&!-#!4;-#!6-3&(!-!-$#)4-%!,#!,0,4*&!1&!

S-!(;0%)+&!1)12;1-!3&+)0)4-4)'1!$%,6)-B!O+,39(8!,(*,!,0,4*&!,(*9!4&3$;,(*&!+,!*%,(!

$-%*,(!4&3&!S,!4&3,1*-+&!-1*,%)&%3,1*,8!;1-!$-%*,!+,!4-.,4,%-!H;,!*),1,!4&3&!

0)1-#)+-+!()3;#-%!,#!,14,1+)+&!+,!;1-!*,#,6)()'18!#-!()2;),1*,!$-%*,!(,!-$#)4-!-#!67+,&!+,!

,1*%-+-!$-%-!()3;#-%!,#!,0,4*&!+,!*6!-1*)2;-!@!$&%!M#*)3&!#-!$-%*,!+,!-$-2-+&!+,!

*,#,6)()'1B!

!
!

!"#$%&'5A)&'!%&;.'P5'&+/"7&-4'./'.F.7,4)'

!
!

!"#$%&'5A)1'!%&;.'P5'&+/"7&9-4'./'.F.7,4)'



!

!

!
!

`W!

V&3&!(,!$;,+,!-$%,4)-%!,1!#-!)#;(*%-4)'1!Y`!.8!(,!S-1!-h-+)+&!+&(!.&%+,(8!;1&!-!#-!

)DH;),%+-!@!&*%&!-!#-!+,%,4S-!+,!#-!)3-2,1!()1!6-%)-%!,#!*-3-h&!+,!,(*-8!-+,39(!(,!S-1!

-$#)4-+&(!,0,4*&(!$-%-!()3;#-%!#-(!#71,-(!-1*)2;-(!H;,!-$-%,47-1!,1!#-!*,#,6)()'1!@!

2,1,%-.-1!+)(*&%()&1,(8!@-!H;,!,(*-(!#71,-(!*),1,1!;1!2%&(&%!@!;1-!)1*,1()+-+!+)(*)1*&(!

4-+-!;1-B!x8!$-%-!*,%3)1-%8!(,!-$#)4-!;1!0)#*%&!+,!+,(6-1,4)3),1*&!+,!)3-2,1!

4&1()2;),1+&!;1-!,(*E*)4-!6)1*-2,B!

!

H"B! >82*%'-GKL>M-I"-
!
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