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! #!

-##.%/0"+0'*&
$%&"'!()*+,-.)/+)01,)2.3-+)*!.)456.!"!

$7'!$849.+6.3:/!;+/.(/.!

%<%8!'!198,3,=,36!

%%"#'!15-,-,>+1!1,)1.)-3(-+,)!?@A!

%BCD70EF!'!1,3,)(2+3G/!;+/.(/.!"@EF!

&%"#'!9(8=!6(>+6(8!.==.1-+2.!1,)1.)-3(-+,)!

&-B$1'!.-958!(1.-(-.!

H$'!*+)I*,8+1!(1+;!

<&J"F#K'!9G6()!.6L35,)+1!I+;).5!1.88!8+).!

<MN$'!9.>(6.-958O9,/O9,3(6+;.!

<NP%'!9+*90O.3=,36()1.!8+QG+;!193,6(-,*3(O95!

<RMS'!9+*903./,8G-+,)!6(//!/O.1-3,6.-35!

DTU'!"0+,;,>5L.)4,+1!(1+;!

D%"#'!9(8=!6(>+6(8!+)9+L+-,35!1,)1.)-3(-+,)!

P7$'!8+-9+G6!;++/,O3,O58(6+;.!

M.B<'!6.-9(),8!

VMR'!)G18.(3!6(*).-+1!3./,)()1.!

N;W%'!O(88(;+G6!,)!1(3L,)!

OK/B<'!O0K,8G.)./G8=,)+1!(1+;!

RT7'!3.1.O-,3!L+);+)*!;,6(+)!

S$R'!/-3G1-G3(8!(1-+2+-5!3.8(-+,)/9+O!

S$RS0%,C0"'!/.2.3(8!(1G-.!3./O+3(-,35!/5);3,6.!1,3,)(2+3G/!"!

SM'!/O9+)*,65.8+)!

SMS'!/O9+)*,65.8+)!/5)-9(/.!

KT$X'!-.-3(0V0LG-58!(66,)+G6!=8G,3+;.!

K%D7"#'!?@A!-+//G.!1G8-G3.!+)=.1-+,G/!;,/.!

K<X'!-.-3(95;3,=G3()!

KP%'!-9+)!8(5.3!193,6(-,*3(O95!

KMNRSS"'!-3()/6.6L3().!O3,-.(/.!/.3+).!"!

! !



! Y!

!1%,0,&-#,+."2+&
!

S$RS0%,C0"Z! ,3! S.2.3.! $1G-.! R./O+3(-,35! S5);3,6.0%,3,)(2+3G/0"Z! +/! ()!

.)2.8,O.;!L.-(!1,3,)(2+3G/!3./O,)/+L8.!=,3!(!*8,L(8!9.(8-9!13+/+/[!K9.!;+/.(/.!+-!1(G/./Z!

%BCD70EFZ! 6()+=./-/! 3./O+3(-,35! /56O-,6/! /G19! (/! 1,G*9Z! =.2.3Z! ();! /.2.3.!

O).G6,)+(Z!\9+19!1()!3./G8-!+)!;.(-9[!S+6+8(3!-,!+-/!O3.;.1.//,3Z!S$RS0%,C0EZ!\9+19!

,11G33.;!-\,!;.1(;./!.(38+.3Z!-9+/!),2.8!1,3,)(2+3G/!+)2(;./!9G6()!1.88/!L5!(--(19+)*!

+-/!/O+I.!O3,-.+)!-,!$)*+,-.)/+)0%,)2.3-+)*!&)456.0"!]$%&"^!3.1.O-,3/[!<,\.2.3Z!

\9+8.!S$RS0%,C0E!G/./!.);,15-,/+/!-,!.)-.3!9,/-!1.88/Z!S$RS0%,C0"!=(2,3/!(!3,G-.!

-93,G*9! -3()/6.6L3().! /.3+).! O3,-.(/.! "! ]KMNRSS"^06.;+(-.;! 6.6L3().! =G/+,)[!

$8-9,G*9!).\!2(11+)./!();!()-+2+3(8!;3G*/!9(2.!L..)!13.(-.;!-,!1,6L(-!S$RS0%,C0

"Z!-9.!)..;!=,3!(;;+-+,)(8!%BCD70EF!-3.(-6.)-/!3.6(+)/!;G.!-,!8+6+-.;!,O-+,)/[!X3,6!

(! /(=.-5! O.3/O.1-+2.Z! L+,(1-+2.! 1,6O,G);/! =3,6! =,,;/! ();! .;+L8.! O8()-/! O3./.)-!

O,-.)-+(8!();!19(88.)*./!(/!).\!-9.3(O.G-+1!(*.)-/!(*(+)/-!S$RS0%,C0"[!K9+/!/-G;5!

9+*98+*9-/!-9.!.==+1(15!,=!6(8(L(3+1,).!%Z!(!)(-G3(885!,11G33+)*!1,6O,G);Z!(8,)*!\+-9!

+-/! /5)-9.-+1! ;.3+2(-+2./Z! +)! +)9+L+-+)*! S$RS0%,C0"! +)=.1-+,)[! K9.! =+3/-! 19(O-.3!

+)-3,;G1./!S$RS0%,C0"!();!3.1.)-! -3.(-6.)-!(;2()1.6.)-/Z! +)18G;+)*!(! 3.2+.\!,=!

)(-G3(8!()-+2+3(8!(*.)-/!();!-9.+3!6.19()+/6/!=,3!+)9+L+-+)*!+)=.1-+,)/[!

K9.! /.1,);! 19(O-.3! 1.)-.3/! ,)! 6(8(L(3+1,).! %Z! (! 1,6O,G);! ;.3+2.;! =3,6!

)G-6.*Z!+;.)-+=5+)*!+-!(/!(!),2.8!)(-G3(8!+)9+L+-,3!,=!S$RS0%,C0"[!M(8(L(3+1,).!%!

();!+-/!;.3+2(-+2./!;.6,)/-3(-.;!()!&%"#$3()*.!,=!E_E[?!`M!(*(+)/-!S$RS0%,C0"!();!

+-/!2(3+()-/!+)!6(66(8+()!1.88/Z!+);+1(-+)*!+-/!O,-.)-+(8!(/!(!/(=.!-9.3(O.G-+1!1();+;(-.!

=,3!-3.(-+)*!();!O3.2.)-+)*!%BCD70EF[!$;;+-+,)(885Z!-9.!19(O-.3!\+88!O3./.)-!(!),2.8!

6.-9,;!=,3!2+/G(8+4+)*!2+3G/0(//+/-.;!1.88!=G/+,)[!

K9.! -9+3;! 19(O-.3! .>O8,3./! 2(3+,G/! O,//+L8.! 6.19()+/6/! =,3! 6(8(L(3+1,).! %!

+)9+L+-+)*! S$RS0%,C0"! +)=.1-+,)! +)! 2+-3,[! N,-.)-+(8! -(3*.-/! +)18G;.! ;+/3GO-+)*! -9.!

+)-.3(1-+,)!L.-\..)!SO+I.!RT7!();!$%&"Z!+)9+L+-+)*!KMNRSS"Z!();!+)-.3=.3+)*!\+-9!

8+O+;! 3(=-!(//.6L85!,)! -9.!1.88!6.6L3().[!K9+/!/-G;5!/G**./-/! -9(-!6(8(L(3+1,).!%!

+)9+L+-/!S$RS0%,C0"!.)-35!O3+6(3+85!L5!(==.1-+)*!8+O+;!3(=-!(//.6L85!+)!-9.!9,/-!1.88!

6.6L3().[! !
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! a!

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

$,-./,.-0!123!(41-1/,0-56,5/6!)7!$%&$'()*'+!

S.2.3.!$1G-.!R./O+3(-,35!S5);3,6.!%,3,)(2+3G/!"! ]S$RS0%,C0"^Z! -9.!2+3G/!

3./O,)/+L8.!=,3!-9.!%BCD70EF!,G-L3.(IZ!+/!(!6.6L.3!,=!-9.!%,3,)(2+3+;(.!=(6+85!();!

+/!18(//+=+.;!(/!(!L.-(01,3,)(2+3G/[!K9.!2+3G/!+/!19(3(1-.3+4.;!L5!(!/+)*8.0/-3();.;!RV$!

*.),6.! -9(-! 3()*./! =3,6! (OO3,>+6(-.85! "F[F! IL! +)! 8.)*-9Z! \9+19! .)1,;./! /.2.3(8!

/-3G1-G3(8!();!),)0/-3G1-G3(8!O3,-.+)/!.//.)-+(8!=,3!+-/!3.O8+1(-+,)!();!O(-9,*.)+1+-5%[!

K9.!O3+6(35!/-3G1-G3(8!O3,-.+)/! +)18G;.! -9.! /O+I.! ]S^!O3,-.+)Z!.)2.8,O.! ]&^!O3,-.+)Z!

6.6L3().!]M^!O3,-.+)Z!();!)G18.,1(O/+;!]V^!O3,-.+)!]X+*G3.!E^&[!K9.!/O+I.!O3,-.+)Z!

+)!O(3-+1G8(3Z!/.32./!(!13+-+1(8!=G)1-+,)!+)!-9.!2+3G/:/!.)-35!+)-,!9,/-!1.88/!L5!L+);+)*!-,!

-9.! $)*+,-.)/+)0%,)2.3-+)*! &)456.! "! ]$%&"^! 3.1.O-,3Z! (! 6.19()+/6! -9(-! +/!

.)9()1.;!L5!9,/-!O3,-.(/./!/G19!(/!KMNRSS"![!

!
X+*G3.!E[!%,3,)(2+3G/!/-3G1-G3.'!SZ!&Z!MZ!V!O3,-.+)/!();!*.),6+1!RV$!(3.!+);+1(-.;!

!

K9.! /O+I.! O3,-.+)! +/! (! -3+6.3+1! *851,O3,-.+)! -9(-! O3,-3G;./! =3,6! -9.! 2+3(8!

.)2.8,O.Z! *+2+)*! -9.! 2+3G/! +-/! 13,\)08+I.! (OO.(3()1.! \9.)! 2+.\.;! G);.3! .8.1-3,)!

6+13,/1,O5'[!K9.!S!O3,-.+)!1,)/+/-/!,=!-\,!=G)1-+,)(8!/GLG)+-/'!SEZ!\9+19!1,)-(+)/!-9.!

3.1.O-,30L+);+)*!;,6(+)!]RT7^Z!();!S"Z!3./O,)/+L8.!=,3!6.6L3().!=G/+,)[!C(3+,G/!

/-3(+)/!,=!S$RS0%,C0"!9(2.!.6.3*.;Z!;+/O8(5+)*!6,;+=+1(-+,)/!+)!-9.!RT7!-9(-!1,G8;!

.)9()1.!-9.+3!(L+8+-5!-,!L+);!-,!$%&"[!K9+/!6(5!3./G8-!+)!+)13.(/.;!-3()/6+//+,)!3(-./!

();!1,G8;!+6O(1-!-9.!.==.1-+2.).//!,=!2(11+)./"[!H3(/O+)*!-9./.!/-3G1-G3(8!19()*./!+/!

.//.)-+(8!=,3!-9.!;.2.8,O6.)-!,=!2(11+)./!();!-3.(-6.)-!/-3(-.*+./[!



! b!

K9.!2+3(8!.)2.8,O.!();!+-/!/-3G1-G3(8!O3,-.+)/!(3.!13G1+(8!-,!-9.!2+3G/:/!/-(L+8+-5!

();! +)=.1-+,)! 1(O(L+8+-5[! K9.! &! ();! M! O3,-.+)/! (3.! .//.)-+(8! =,3! (//.6L8+)*! ();!

3.8.(/+)*!).\!2+3+,)/[!D)!1,)-3(/-Z!-9.!V!O3,-.+)!+/!13+-+1(8!=,3!.)1(O/G8(-+)*!-9.!2+3(8!

RV$Z!=,36+)*!(!)G18.,1(O/+;!-9(-!O3,-.1-/!-9.!*.).-+1!6(-.3+(8([!K9.!.)1(O/+;(-+,)!

O3./.32./! -9.!/-(L+8+-5!,=! -9.!2+3(8!RV$!();! +/!.//.)-+(8! -,! -9.!2+3G/:/! 8+=.!1518.[! D)!

(;;+-+,)Z! -9.! 8+O+;! L+8(5.3Z! \9+19! 1,6./! =3,6! -9.! 9,/-! 1.88! 6.6L3().Z! 13.(-./! (!

O3,-.1-+2.!/9+.8;!+)!-9.!LG;;+)*!O3,1.//!;G3+)*!2+3(8!3.O8+1(-+,)[!

!

*5-.6'8)6,!(099!:2,0-1/,5)2!

K9.! +)-.3(1-+,)! L.-\..)! S$RS0%,C0"! ();! 9,/-! 1.88/! +/! =G);(6.)-(8! -,! -9.!

2+3G/:/! (L+8+-5! -,! ./-(L8+/9! +)=.1-+,)! ();! O3,O(*(-.[! K9.! O3,1.//! L.*+)/! \+-9! -9.! S!

O3,-.+)! ,=! S$RS0%,C0"Z! \9+19! L+);/! -,! -9.! $%&"! 3.1.O-,3! +)! 9G6()! 1.88/Z!

O(3-+1G8(385!-9,/.!+)!-9.!3./O+3(-,35!-3(1-![!K9+/!+)+-+(8!(--(196.)-!+/!=(1+8+-(-.;!L5!-9.!

O3,-.(/.!KMNRSS"Z!\9+19!18.(2./!-9.!S!O3,-.+)Z!.)(L8+)*!-9.!2+3G/!-,!.)-.3!-9.!9,/-!

1.88!-93,G*9!6.6L3().!=G/+,)!,3!.);,15-,/+/%[!X+*G3.!"!/9,\/!-9.!=G/+,)!O(-9\(5/!,=!

S$RS0%,C0"!-93,G*9!-9.!9,/-!1.88[!

!

!
X+*G3.!"[!XG/+,)!,=!S$RS0%,C0"!,11G3/!-93,G*9!.);,15-+1!();!=G/+,)!O(-9\(5/!

!

B)1.! +)/+;.! -9.! 9,/-! 1.88Z! -9.! 2+3(8! RV$! +/! 3.8.(/.;! +)-,! -9.! 15-,O8(/6Z!

/5)-9./+4+)*! 2+3(8! O3,-.+)/! ();! *.),6.! 3.O8+1(-+,)[! K9.! 2+3G/! G-+8+4./! -9.! 9,/-:/!

3+L,/,6./Z!.);,O8(/6+1!3.-+1G8G6Z!();!H,8*+!(OO(3(-G/! -,!O3,;G1.! +-/!1,6O,).)-/Z!

9+*98+*9-+)*!+-/!;.O.);.)1.!,)!-9.!9,/-!1.88G8(3!6(19+).35!=,3!O3,8+=.3(-+,))[!K9.!2+3(8!

!"#$%&'(%)*+',-+& ./0($")*+',-+&
123456678*+',-+&9

:;!7

2345667

;+',<*0("

6*(=<)*>$'<("

?/%@<$%+*0(#)*>$'<("
3<AB>+"<)

*>$'<("

?>*C

!"

!"#$%&'(%)*



! c!

O3,-.+)/! 1()! (8/,! ;+/3GO-! ),36(8! 1.88G8(3! =G)1-+,)/Z! +)18G;+)*! +66G).! /+*)(8+)*!

O(-9\(5/Z!-9.3.L5!9+);.3+)*!-9.!9,/-:/!()-+2+3(8!;.=.)/./*[!$/!(!3./G8-Z!-9+/!+)-.3(1-+,)!

/GOO,3-/!2+3(8!3.O8+1(-+,)!();!1,)-3+LG-./!-,!-9.!O(-9,*.)./+/!,=!%BCD70EFZ!1(G/+)*!

/.2.3.!+)=8(66(-,35!3./O,)/./!+)!+)=.1-.;!+);+2+;G(8/[!!

!

"#+!;5<53!&17,!

P+O+;!3(=-/!(3.!/O.1+(8+4.;!6+13,;,6(+)/!\+-9+)!1.88G8(3!6.6L3()./!-9(-!O8(5!(!

13+-+1(8! 3,8.! +)!2(3+,G/!L+,8,*+1(8!O3,1.//./[!%,6O,/.;!,=! (!G)+QG.!1,6O,/+-+,)!,=!

19,8./-.3,8Z! /O9+)*,8+O+;/Z! ();! O3,-.+)/Z! -9./.! 3(=-/! (3.! -9,G*9-! -,! =(1+8+-(-.! -9.!

,3*()+4(-+,)!,=!/+*)(8+)*!6,8.1G8./Z!-9.3.L5!.)9()1+)*!1.88G8(3!1,66G)+1(-+,)!();!

/+*)(8+)*! O(-9\(5/[! P+O+;! 3(=-/! (3.! -5O+1(885! .)3+19.;! +)! /(-G3(-.;! =(--5! (1+;/! ();!

.>9+L+-! (! 6,3.! ,3;.3.;! /-3G1-G3.! -9()! -9.! /G33,G);+)*! 6.6L3().[! K9+/! ;+/-+)1-!

1,6O,/+-+,)! (88,\/! 8+O+;! 3(=-/! -,! /.32.! (/! O8(-=,36/! =,3! -9.! 18G/-.3+)*! ,=! /+*)(8+)*!

3.1.O-,3/Z!*G()+).!)G18.,-+;.0L+);+)*! ]H^!O3,-.+)/Z! ();!,-9.3!6.6L3().0(//,1+(-.;!

O3,-.+)/Z! \9+19! 1()! 8.(;! -,! -9.! (1-+2(-+,)! ,=! +)-3(1.88G8(3! /+*)(8+)*! 1(/1(;./+[!

$;;+-+,)(885Z!8+O+;!3(=-/!(3.!+6O8+1(-.;!+)!O3,1.//./!/G19!(/!.);,15-,/+/Z!.>,15-,/+/Z!

();! O(-9,*.)! .)-35! +)-,! 1.88/Z! 6(I+)*! -9.6! .//.)-+(8! =,3! 6(+)-(+)+)*! 1.88G8(3!

9,6.,/-(/+/!();!3./O,);+)*!-,!.>-.3)(8!/-+6G8+[!

R.1.)-!/-G;+./!9(2.!9+*98+*9-.;!-9.!/+*)+=+1()1.!,=!8+O+;!3(=-/!+)!-9.!1,)-.>-!,=!

2(3+,G/! ;+/.(/./Z! +)18G;+)*! 1()1.3! ();! +)=.1-+,G/! ;+/.(/./[! X,3! +)/-()1.Z! 8+O+;! 3(=-/!

9(2.!L..)!8+)I.;!-,!1()1.3!1.88!O3,8+=.3(-+,)!();!6.-(/-(/+/Z!(/!6()5!*3,\-9!=(1-,3!

3.1.O-,3/!();!/+*)(8+)*!6,8.1G8./!3./+;.!\+-9+)!-9./.!6+13,;,6(+)/%#[!XG3-9.36,3.Z!

8+O+;!3(=-/!(3.!13+-+1(8!=,3!-9.!.)-35!,=!/O.1+=+1!O(-9,*.)/Z!/G19!(/!2+3G/./!();!L(1-.3+(Z!

+)-,!9,/-!1.88/[!X,3!.>(6O8.Z!/-G;+./!9(2.!/9,\)!-9(-!<DC!();!S$RS0%,C"!G-+8+4.!

8+O+;!3(=-!;,6(+)/!-,!=(1+8+-(-.!-9.+3!+)=.1-+,)!O3,1.//%%,%&[!

T,-9! S$RS0%,C! ();! S$RS0%,C0"! 9(2.! -9.! 1(O(L+8+-5! =,3! 1.880-,01.88!

-3()/6+//+,)Z! \9+19! (88,\/! -9.! 2+3G/! -,! (2,+;! 1,)-(1-! \+-9! ()-+L,;+./%!,%'[! K9+/!

-3()/6+//+,)!,11G3/!-93,G*9!-9.!=,36(-+,)!,=!19()).8/!,3!/5)15-+(!();!3.8+./!,)!+)-(1-!

8+O+;!3(=-/%"[!%,)/.QG.)-85Z!(-!8.(/-!=,G3!/-(*./!,=!-9.!S$RS0%,C0"!8+=.1518.d+)+-+(8!

L+);+)*Z! (1-+2(-+,)Z! +)-.3)(8+4(-+,)Z! ();! 1.880-,01.88! -3()/6+//+,)d;.O.);! ,)!

=G)1-+,)(8!9,/-!8+O+;!3(=-/!]X+*G3.!#^%([!K9+/!+);+1(-./!-9(-!-(3*.-+)*!9,/-!8+O+;!3(=-/!6(5!



! F!

L.!(!O3,6+/+)*!(OO3,(19!-,!3.;G1.!-9.!+)=.1-+2+-5!,=!S$RS0%,C0"Z!(!/-3(-.*5!-9(-!9(/!

L..)!.>O.3+6.)-(885!1,)=+36.;!+)!2+-3,!=,3!S$RS0%,C%)[!

!
X+*G3.!#[!P+O+;!3(=-/!();!O(-9,*.)./+/!,=!S$RS0%,C0"!

!

K9.! 6,8.1G8(3! O(-9,*.)./+/! ,=! S$RS0%,C0"! +/! /19.6(-+1(885! O3./.)-.;! +)!

X+*G3.! #[! S$RS0%,C0"! (--(19./! -,! $%&"Z! (! O3,-.+)! (//,1+(-.;! \+-9! 8+O+;! 3(=-/[!

X,88,\+)*!-9+/!L+);+)*Z!-9.!S!O3,-.+)!\+-9+)!-9.!2+3(8!.)2.8,O.!G);.3*,./!.)456(-+1!

(1-+2(-+,)! L5! KMNRSS"! ,3! =G3+)Z! 8+I.85! 8,1(-.;! +)! 8+O+;! 3(=-/[! K9.! .);,15-,/+/! ,=!

S$RS0%,C0"!=,88,\/! -9+/!2+(!(! 3(=-0;.O.);.)-!.);,15-+1!O(-9\(5[!B)1.! +)/+;.! -9.!

1.88Z!S$RS0%,C0"!.>O.3+.)1./!+)-3(1.88G8(3!-3(==+1I+)*!\+-9+)!.);,/,6./Z!=G/./!\+-9!

6(-G3.!85/,/,6./Z!();!3.8.(/./!+-/!2+3(8!RV$!*.),6.!+)-,!-9.!9,/-!15-,O8(/6[!B).!

3,G-.! ,=! 2+3G/! -3()/6+//+,)Z! I),\)! (/! 1.880-,01.88! -3()/6+//+,)Z! ,11G3/! -93,G*9! -9.!

=,36(-+,)! ,=! +)-.31.88G8(3! 19()).8/! ,3! /5)15-+(! ();! ).1.//+-(-./! +)-(1-! 8+O+;! 3(=-/[!

K9.3.=,3.Z! (-! 8.(/-! =,G3! /-(*./! ,=! -9.! S$RS0%,C0"! 8+=.1518.d+)+-+(8! L+);+)*Z!

(1-+2(-+,)Z! +)-.3)(8+4(-+,)Z! ();!1.880-,01.88! -3()/6+//+,)d3.QG+3.! +)-(1-!9,/-! 3(=-/! -,!

O3,1..;[! D=!,-9.3!2+3G/./!(3.!()5! +);+1(-+,)Z!;+/3GO-+)*! 8+O+;! 3(=-/! -93,G*9! 8+O+;! 3(=-!

-9.3(O5!6(5!9.8O!6+-+*(-.!-9.!+)=.1-+,)%([!

P+O+;!3(=-/!(==.1-+)*!;3G*/Z!(8,).!,3!+)!1,6L+)(-+,)!\+-9!,-9.3!1,6O,G);/Z!6(5!

O8(5! (! 3,8.! +)! ()-+2+3(8! (1-+2+-5[! T(36()! ();! V(5(I%*! ;.6,)/-3(-.;! -9(-! 8+O+;! 3(=-!

;+/3GO-+,)!L5!Me%706.;+(-.;!19,8./-.3,8!;.O8.-+,)!+/!(L8.!-,!3.;G1.!+)=8G.)4(!2+3G/!

+)=.1-+2+-5[!D)!(;;+-+,)Z!19,8./-.3,8!;.O8.-+,)!,)!-9.!9,/-!O8(/6(!6.6L3().!6(I./!+-!

8.//!2G8).3(L8.!-,!+)=8G.)4(!2+3G/!+)=.1-+,)%+[!B2.3(88Z!-9.!/-G;5!,=!8+O+;!3(=-/!1,)-+)G./!



! E@!

-,! .2,82.Z! 3.2.(8+)*! -9.+3! 6G8-+=(1.-.;! 3,8./! +)! 1.88G8(3! =G)1-+,)! ();! ;+/.(/.!

O3,*3.//+,)[!

"#=!$<452>)?@0952!$@2,4160!A$B$C!

SO9+)*,65.8+)! /5)-9(/./! ]SMS^! (3.! 13G1+(8! .)456./! 3./O,)/+L8.! =,3! -9.!

L+,/5)-9./+/!,=!/O9+)*,65.8+)Z!(!/+*)+=+1()-!1,6O,).)-!,=!1.88!6.6L3()./!-9(-!O8(5!

I.5!3,8./!+)!1.88!/+*)(8+)*Z!6.6L3().!/-3G1-G3.Z!();!8+O+;!6.-(L,8+/6[!K9./.!.)456./!

1(-(854.! -9.! -3()/=.3! ,=! (! O9,/O9,19,8+).! 9.(;! *3,GO! -,! 1.3(6+;.Z! =,36+)*!

/O9+)*,65.8+)&#[!SO9+)*,65.8+)!/5)-9(/./Z!/O.1+=+1(885!-9.!+/,=,36/!SMSEZ!SMS"Z!

();! SMS03.8(-.;! O3,-.+)! ]SMS3^Z! (3.! .//.)-+(8! .)456./! 3./O,)/+L8.! =,3! -9.!

L+,/5)-9./+/! ,=! /O9+)*,65.8+)! ();! 1.3(6+;.! O9,/O9,.-9(),8(6+).Z! 1,6O,).)-/!

13G1+(8!=,3!1.88!6.6L3().!+)-.*3+-5!();!8+O+;!6.-(L,8+/6[!SMSE!+/!6(+)85!.>O3.//.;!

+)! -9.! 8+2.3Z! \9.3.! +-! /5)-9./+4./! /O9+)*,65.8+)! =3,6! 8,)*019(+)! 1.3(6+;./[! D)!

1,)-3(/-Z! SMS"! +/! ;+/-3+LG-.;! (13,//! (! \+;.3! 3()*.! ,=! -+//G./! ();! 9.8O/! 6(+)-(+)!

6.6L3().!;5)(6+1/[!$8-9,G*9!SMS3!;,./!),-!9(2.!/O9+)*,65.8+)!/5)-9(/.!(1-+2+-5Z!

+-!O8(5/!(!3,8.!+)!3.*G8(-+)*!1.3(6+;.!8.2.8/[!7+/3GO-+,)/!+)!SMSEZ!SMS"Z!,3!SMS3!

=G)1-+,)/! 6(5! 1,)-3+LG-.! -,! 2(3+,G/! 6.-(L,8+1! ();! ).G3,;.*.).3(-+2.! ;+/.(/./&%[!

M,3.,2.3Z!-9.!;+==.3.)-+(8!3.*G8(-+,)!,=!/O9+)*,65.8+)!/5)-9(/.!+/,=,36/!9+*98+*9-/!

-9.+3!O,-.)-+(8!(/!-9.3(O.G-+1!-(3*.-/!+)!;+/.(/./!19(3(1-.3+4.;!L5!8+O+;!;5/3.*G8(-+,)[!

!

$B$!&091,03!D56)-30-6!

75/3.*G8(-+,)!,=!SMS!(1-+2+-5Z!O(3-+1G8(385!,=!+-/!+/,=,36/!]SMSE!();!SMS"^Z!

9(/!L..)!8+)I.;!-,!2(3+,G/!;+/.(/./Z!G);.3/1,3+)*!-9+/!.)456.:/!+6O,3-()1.!+)!9G6()!

9.(8-9[! S-G;+./! 9(2.! +)13.(/+)*85! 9+*98+*9-.;! 9,\! (8-.3(-+,)/! +)! SMS! 8.2.8/! ();!

=G)1-+,)!1()!1,)-3+LG-.!-,!-9.!O(-9,*.)./+/!,=!).G3,;.*.).3(-+2.!;+/.(/./Z!6.-(L,8+1!

;+/,3;.3/Z! ();! 1.3-(+)! -5O./! ,=! 1()1.3[! SMS! 9(/! L..)! +)2,82.;! +)! 6()5! ;+/,3;.3/Z!

./O.1+(885! +)! 6.-(L,8+1! ;+/,3;.3/! /G19! (/! ,L./+-5Z! +)/G8+)! 3./+/-()1.Z! =(--5! 8+2.3!

=,36(-+,)Z!();!-5O.!"!;+(L.-./&&[!

SMS"! +/! (! O3,O,/.;! O,-.)-+(8! -9.3(O.G-+1! -(3*.-! =,3! ,L./+-5! ();! +)/G8+)!

3./+/-()1.&![! 7,\)3.*G8(-+,)! ,=! SMS"! (1-+2+-5! 3./G8-/! +)! O3,-.1-+2.! .==.1-/! (*(+)/-!

,L./+-5Z! (-9.3,/18.3,/+/! ();! ;+(L.-./! ();! 6(I./! SMS"! +)9+L+-,3/! O,-.)-+(8!

6.;+1+)./&'[!M+-/G-(I.!.-!(8[! =,G);! -9(-!(! 8(1I!,=!SMS"!8.(;/! -,!(! 3.;G1-+,)! +)! -9.!

=,36(-+,)!,=!=(--5!8+2.3[!&>O.3+6.)-/!+)2,82+)*!SMS"!I),1I,G-!]JB^!6+1.!,)!(!9+*90



! EE!

=(-!;+.-!3.2.(8!(!/+*)+=+1()-!;.13.(/.!+)!=(-!(11G6G8(-+,)!(3,G);!-9.!8+2.3!1,6O(3.;!-,!

-9.+3!\+8;0-5O.!1,G)-.3O(3-/[!!$;;+-+,)(885Z!SMS"!JB!6+1.!/9,\!(!6(3I.;!3.;G1-+,)!

+)! 8+2.3! -3+*851.3+;.! 8.2.8/! +)! 1,6O(3+/,)! -,! \+8;0-5O.! 6+1.Z! ();! -9.+3! -3+*851.3+;.!

8.2.8/! (3.! /+6+8(3! -,! -9,/.! ,=!SMS"!JB!6+1.! ,)! (! ),36(8! ;+.-&&[! K9.! 3.8(-+,)/9+O!

L.-\..)! /O9+)*,8+O+;! 6.-(L,8+/6! ();! 6.-(L,8+1! 9.(8-9! 9+*98+*9-/! -9.! O,-.)-+(8!

(;2()-(*./!,=!-(3*.-+)*!SMS!=,3!-3.(-+)*!6.-(L,8+1!;+/.(/./[!R.1.)-85Z!6(8(L(3+1,).!

%! 9(/! L..)! +;.)-+=+.;! (/! (! )(-G3(8! +)9+L+-,3! ,=! /O9+)*,65.8+)[! S+6+8(3! -,! O3.2+,G/!

=+);+)*/!+)2,82+)*!SMS!JB!/-G;+./&&Z!6(8(L(3+1,).!%!9(/!(8/,!L..)!/9,\)!-,!9.8O!

3.;G1.!L,;5!\.+*9-!*(+)Z!+6O3,2.!*8G1,/.!-,8.3()1.Z!();!8,\.3!8+O+;!(11G6G8(-+,)!+)!

-9.!8+2.3!+)!2+2,&"[!

75/3.*G8(-+,)!,=!/O9+)*,65.8+)!();!1.3(6+;.!6.-(L,8+/6!9(/!.6.3*.;!(/!(!I.5!

=(1-,3!+)!-9.!O(-9,O95/+,8,*5!,=!$849.+6.3:/!;+/.(/.!]$7^&([!$!1.)-3(8!.8.6.)-!+)!-9+/!

O3,1.//!+/!-9.!(11G6G8(-+,)!,=!-9.!(658,+;0e!]$e^!O.O-+;.Z!(!Y"03./+;G.!O3,-.+)!-9(-!+/!

L.8+.2.;!-,!O8(5!(!13+-+1(8!3,8.!+)!-3+**.3+)*!-9.!;.2.8,O6.)-!,=!$7[!f+-9+)!-9.!L3(+)Z!

-9.! 1,)1.)-3(-+,)! ,=! $e! +/! 6.-+1G8,G/85! 3.*G8(-.;! -93,G*9! 2(3+,G/! O3,;G1-+,)! ();!

18.(3()1.!6.19()+/6/&)[!

R./.(319!1,);G1-.;!L5!J[!gG5(6(!();!1,88.(*G./&*!9(/!/9,\)!-9(-!-9.!(1-+2+-5!

,=! /O9+)*,8+O+;06.-(L,8+4+)*! .)456./Z! O(3-+1G8(385! ).G-3(8! /O9+)*,65.8+)(/.! "!

])SM(/."^!();!SMS"Z!/+*)+=+1()-85!+)=8G.)1./!-9.!/.13.-+,)!,=!).G3,)(8!.>,/,6./[!D)!

-9.+3!/-G;+./Z!.)9()1+)*!.>,/,6.!/.13.-+,)!=3,6!).G3,)(8!1.88/!-93,G*9!-3.(-6.)-!\+-9!

SMS"! /+RV$! 3./G8-.;! +)! +)13.(/.;! GO-(I.! ,=! $e! L5! 6+13,*8+(8! 1.88/Z! 8.(;+)*! -,! (!

6(3I.;!3.;G1-+,)!+)!.>-3(1.88G8(3!$e!8.2.8/[!

XG3-9.36,3.Z! 3.1.)-! +)2./-+*(-+,)/! 9(2.! +);+1(-.;! -9(-! /O9+)*,65.8+)/! 1,G8;!

/.32.! (/! O,-.)-+(8! L+,6(3I.3/! =,3! ).G3,;.*.).3(-+,)! ();! ).G3,+)=8(66(-+,)Z!

/G**./-+)*! -9.+3! 3.8.2()1.! L.5,);! hG/-! $849.+6.3:/! ;+/.(/.[! K9+/! 9+*98+*9-/! -9.!

+)-3+1(-.!+)-.3O8(5!L.-\..)!/O9+)*,8+O+;!6.-(L,8+/6!();!).G3,;.*.).3(-+2.!O3,1.//./Z!

\(33()-+)*!=G3-9.3!.>O8,3(-+,)!+)!-9.!1,)-.>-!,=!$7!();!3.8(-.;!1,);+-+,)/&+[!!

SMS"! O8(5/! (! /+*)+=+1()-! 3,8.! +)! 2(3+,G/! O3,1.//./! 3.8(-.;! -,! /O9+)*,65.8+)!

6.-(L,8+/6! ();! +/! +)2,82.;! +)! +)=8(66(-+,)Z! (-9.3,/18.3,/+/Z! 1.88! O3,8+=.3(-+,)Z!

(O,O-,/+/Z!();!,-9.3!L+,8,*+1(8!=G)1-+,)/[!$!/-G;5!L5!i9.)*!.-!(8[!/G**./-.;!-9(-!SMS"!

O3,6,-./!-9.!O3,8+=.3(-+,)!();!6+*3(-+,)!,=!L3.(/-!1()1.3!1.88/!#[!$;;+-+,)(885Z!SMS"!

GO3.*G8(-./!-9.!.>O3.//+,)!,=!=8,-+88+)0"!();!.)9()1./!-9.!/-.6).//!,=!L3.(/-!1()1.3!



! E"!

1.88/! -93,G*9! -9.! )G18.(3! =(1-,30I(OO(! T! ]VX0jT^! /+*)(8+)*! O(-9\(5Z! 3./G8-+)*! +)!

+)13.(/.;!3./+/-()1.!-,!-9.!19.6,-9.3(O.G-+1!;3G*!(;3+(651+)!%[!

$),-9.3!/-G;5!1,);G1-.;!L5!<.!();!1,88.(*G./!=,G);!-9(-!-9.!6RV$!.>O3.//+,)!

,=! SMS! "! O,/+-+2.85! 1,33.8(-./! \+-9! -G6,30(//,1+(-.;! 6(13,O9(*./Z! -9.!

+66G),/GOO3.//+2.!6+13,.)2+3,)6.)-Z!();!O,,3!O3,*),/+/!+)!O(-+.)-/!\+-9!O()13.(-+1!

;G1-(8!(;.),1(31+),6([!M,3.,2.3Z!+-!\(/!1,)=+36.;!-9(-!-9.!;.=+1+.)15!,=!SMS!"!9(/!

()!+)9+L+-,35!.==.1-!,)!-9.!*3,\-9!,=!,3-9,-,O+1!N$V%0@"!-G6,3/!+)!2+2,!&[!

!!

$B$!%/,5E5,@!123!*5-19!F2,-@!

K9.!8+O+;!1,6O,/+-+,)!,=!-9.!9,/-!1.88!6.6L3().!+/!,).!,=!-9.!I.5!;.-.36+)()-/!

,=! -9.! .)-35! ,=! .)2.8,O.;! 2+3G/./! +)-,! 1.88/[! $)! .)-35! (//(5! G/+)*! O/.G;,-5O.;!

2./+1G8(3!/-,6(-+-+/!2+3G/!O,//.//+)*!3GL.88(!2+3G/!]RGC^!.)2.8,O.!O3,-.+)/!3.2.(8.;!

-9(-!/O9+)*,65.8+)!*.).3(-.;!L5!SMS/!+/!13G1+(8!=,3!(-!8.(/-!RGC!.)-35[!K9+/!+);+1(-./!

-9(-! /O9+)*,65.8+)! O3,;G1.;! L5!SMS/! +/! .//.)-+(8! =,3! -9.! =,36(-+,)! ,=!6.6L3().!

O,3./! (=-.3! 9.6+=G/+,)! ,11G3/! ;G3+)*! RGC! .)-35!![! SO9+)*,65.8+)! =,36.;! L5!

/O9+)*,65.8+)!/5)-9(/./!1,)-3+LG-./!-,\(3;/!-9.!=,36(-+,)!,=!O,3./!+)!-9.!9,/-!1.88!

6.6L3().!=,88,\+)*!2+3(8!L+);+)*Z!(+;+)*!+)!-9.!.)-35!O3,1.//!![!

SO9+)*,65.8+)(/.! (1-+2(-+,)! O8(5/! (! 13G1+(8! 3,8.! +)! =(1+8+-(-+)*! -9.! O<! ();!

18(-93+)0;.O.);.)-!.)-35!();!3.O8+1(-+,)!,=! -9.!k(O()./.!.)1.O9(8+-+/!2+3G/!]k&C^!+)!

-+//G.!1G8-G3./!'[!V,-(L85Z!/O9+)*,65.8+)!/5)-9./+4.;!L5!SMSE!+/!.//.)-+(8!=,3!k&C!

(--(196.)-!();!/GL/.QG.)-!+)=.1-+,)[!R./.(319!L5!K()+*G19+!.-!(8[!]"@Ea^!3.2.(8.;!-9(-!

(!;.=+1+.)15!+)!SMSE!+)!6+1.!3./G8-.;!+)!(!/+*)+=+1()-!3.;G1-+,)!,=!k&C!+)=.1-+,)!+)!

2+2,Z! G);.3/1,3+)*! -9.! +6O,3-()1.! ,=! /O9+)*,65.8+)! +)! 2+3(8! O(-9,*.)./+/!"[!

XG3-9.36,3.Z!,O-+6(8!6.6L3().!=G/+,)!6.;+(-.;!L5!<DC0E!*OYE!9(/!L..)!/9,\)!-,!

;.O.);! ,)! -9.! (1-+2+-5! ,=! SMS"[! K9+/! =+);+)*! /G**./-/! -9(-! -9.! O3./.)1.! ,=!

/O9+)*,65.8+)Z! 3(-9.3! -9()! -9.! (11G6G8(-+,)!,=! 1.3(6+;.Z! +/! 13+-+1(8! =,3! -9+/! =G/+,)!

O3,1.//!([!

!



! E#!

!
X+*G3.!Y[!K93..!.>(6O8./!,=!2+3(8!3.O8+1(-+,)!1518.!();!+)2,82.6.)-!,=!/O9+)*,8+O+;/Z!
<G6()!+66G),;.=+1+.)15!2+3G/!]<DC^Z!$;.),2+3G/!]$;C^Z!();!S$RS!%,3,)(2+3G/!"!
]S$RS0%,C0"^!

!

K93..! .>(6O8./! ,=! 2+3(8! 3.O8+1(-+,)! 1518./! ();! -9.! 3,8.! ,=! /O9+)*,8+O+;/! (3.!

O3./.)-.;! +)! X+*G3.! Y!)[! ]E^! K9.! 9G6()! +66G),;.=+1+.)15! 2+3G/! ]<DC^! L+);/! -,!

*851,/O9+)*,8+O+;/Z!%7YZ!();!-9.!1,03.1.O-,3/!%%R?!,3!%U%RY!L.=,3.!=G/+,)!,11G3/!

(-! -9.! O8(/6(! 6.6L3().[! $=-.3! 3.2.3/.! -3()/13+O-+,)! ,=! +-/! O,/+-+2.0/-3();! RV$!

*.),6.! ();! +)-.*3(-+,)! +)-,! -9.! 9,/-! 1.88l/! 7V$Z! -9.! 2+3G/! G-+8+4./! -9.! 1.88G8(3!

6(19+).35!=,3!-3()/13+O-+,)!();!-3()/8(-+,)[!$//.6L85!();!LG;;+)*!,11G3!(-!-9.!O8(/6(!

6.6L3().Z! +)2,82+)*! /O9+)*,65.8+)0.)3+19.;! 6.6L3().! ;,6(+)/! I),\)! (/! 8+O+;!

3(=-/[!]"^!$;.),2+3G/!]$;C^!(--(19./!-,!%$R!();!+)-.*3+)/Z!1(G/+)*!6.6L3().!8./+,)/!

-9(-! +);G1.! %(--! +)=8G>! ();! +)+-+(-.! 6.6L3().! 3.O(+3[! K9+/! O3,1.//! 3.QG+3./! -9.!

+)2,82.6.)-!,=!85/,/,6./!();!$SM!(1-+2+-5Z!\9+19!(//+/-/!\+-9!2+3(8!GO-(I.!-93,G*9!

.);,15-,/+/[!B)1.!-9.!2+3(8!1(O/+;!;+/+)-.*3(-./Z!-9.!2+3(8!7V$!+/!-3()/O,3-.;!-,!-9.!

)G18.G/Z!\9.3.!-3()/13+O-+,)!();!-3()/8(-+,)!,11G3[!C+3(8!O(3-+18./!(3.!(//.6L8.;!+)!-9.!

)G18.G/!();!.2.)-G(885!3.8.(/.;[!]#^!S$RS!1,3,)(2+3G/0"!]%,C0"^!3.QG+3./!O3,-.(/.!

(1-+2+-5!();!L+);/!-,!$%&"Z!(+;.;!L5!/+(8+1!(1+;!+)!*()*8+,/+;.03+19!6.6L3().!;,6(+)/!

L.=,3.! 1.88! .)-35! -93,G*9! 6.6L3().! =G/+,)! ,3! .);,15-,/+/[! K3()/13+O-+,)! ();!



! EY!

-3()/8(-+,)! ,11G3! ,)! -9.! .);,O8(/6+1! 3.-+1G8G6:/! 15-,O8(/6+1! =(1.! ]&R^[!

H(8(1-,/581.3(6+;.! /GOO,3-/! 2+3(8! 3.O8+1(-+,)[! $=-.3! (//.6L85Z! 2+3G/! O(3-+18./! (3.!

-3()/O,3-.;!-,!85/,/,6./!=,3!3.8.(/.!2+(!85/,/,6(8!.>,15-,/+/!)[!

!

"#G!H1,.-19!I-)3./,6!16!%2,5E5-19!%>02,6!

S+)1.!()1+.)-! -+6./Z!)(-G3(8!O3,;G1-/!9(2.!L..)!(!/+*)+=+1()-!/,G31.!,=!;3G*/[!

V.\6()!.-!(8[!3.O,3-.;!-9(-Z!,2.3!-9.!O(/-!"c!5.(3/Z!a#[EA!,=!(88!/6(8806,8.1G8.!;3G*/!

;.2.8,O.;! \.3.! L(/.;! ,)! )(-G3(8! O3,;G1-/!*[! K9./.! )(-G3(8! O3,;G1-/! 9,8;! *3.(-!

O,-.)-+(8! =,3! -9.! ;.2.8,O6.)-! ,=! ).\! ()-+2+3(8! 6.;+1(-+,)/! ;G.! -,! -9.+3! G)+QG.!

/-3G1-G3./!();!\+;.03()*+)*!()-+2+3(8!(1-+2+-+./[!VG6.3,G/!(1-+2.!1,6O,).)-/!;.3+2.;!

=3,6!)(-G3(8!O3,;G1-/d/G19!(/!(8I(8,+;/Z!QG+),)./Z!=8(2,),+;/Z!-.3O.),+;/Z!*851()/Z!

,3*()+1!(1+;/Z!();!,-9.3/d.>9+L+-!()-+2+3(8!O3,O.3-+./!+[!

D)!3.1.)-!;.1(;./Z!(;2()1.;!/1+.)-+=+1!3./.(319!9(/!8.;!-,!-9.!;+/1,2.35!,=!6()5!

/5)-9.-+1! ()-+2+3(8! (*.)-/! .==.1-+2.! (*(+)/-! 2(3+,G/! 2+3(8! +)=.1-+,G/! ;+/.(/./[!

m)=,3-G)(-.85Z! -9./.!/5)-9.-+1!;3G*/!,=-.)!1,6.!\+-9!)G6.3,G/!(;2.3/.!.==.1-/!();!

1()!L.1,6.!+).==.1-+2.!(*(+)/-!.6.3*+)*!2+3(803./+/-()-!/-3(+)/'#[!%,)/.QG.)-85Z!-9.3.!

9(/! L..)! +)13.(/.;! +)-.3./-! +)! 6.;+1+)(8! O8()-/! ();! -9.+3! L+,(1-+2.! 6.-(L,8+-./! (/!

O,-.)-+(8! /,G31./! ,=! .==.1-+2.! ();! (==,3;(L8.! -3.(-6.)-/'%[! K9.! /.(319! =,3! ),2.8!

()-+2+3(8! (*.)-/! ),\! .6O9(/+4./! L,-9! /5)-9.-+1! 1,6L+)(-+,)/! ();! O8()-0;.3+2.;!

6.-(L,8+-./[!C(3+,G/!O8()-!6.-(L,8+-./!1()!+6O.;.!2+3(8!3.O8+1(-+,)!\+-9,G-!).*(-+2.85!

+6O(1-+)*!9,/-!O95/+,8,*5!,3!\+-9!6+)+6(8!/+;.!.==.1-/'&,'!!!

nG.31.-+)Z!(!=8(2,),+;!=,G);!(LG);()-85!+)!=3G+-/!();!2.*.-(L8./Z!+/!I),\)!=,3!

+-/!()-+,>+;()-Z!()-+2+3(8Z!()-+6+13,L+(8Z!();!()-+0+)=8(66(-,35!O3,O.3-+./''[!nG.31.-+)!

9(/! ;.6,)/-3(-.;! .==+1(15! (*(+)/-! S$RS! ();! M&RS! ;G.! -,! +-/! 2(3+,G/! L.).=+1+(8!

.==.1-/[! D-! 6(5! (8/,! 9,8;! -9.3(O.G-+1! O,-.)-+(8! (*(+)/-! S$RS0%,C0"Z! (/! +-! +)9+L+-/!

/.2.3(8!/-(*./!,=!-9.!2+3(8!8+=.!1518.'"[!

7G3+)*!-9.!%BCD70EF!O();.6+1Z!)G6.3,G/!)(-G3(8!O3,;G1-/!9(2.!L..)!3.O,3-.;!

-,!O,//.//!()-+0S$RS0%,C0"!(1-+2+-+./[!<G()*!.-!(8[!=,G);!-9(-!()!(8I(8,+;!1,6O,G);!

/+*)+=+1()-85! +)9+L+-.;! S$RS0%,C0"! 3.O8+1(-+,)! +)! C.3,! &a! 1.88/! (-! )(),6,8(3!

1,)1.)-3(-+,)/Z!\+-9! 3.8(-+2.85! 8,\! -,>+1+-5'([!<./O.3+;+)Z! (! *851,/+;.! =,36.;! =3,6!

9./O.3.-+)! ();! 39(6),*8G1,/+;.Z! +/! (! ;+95;3,=8(2,),+;! ;.3+2(-+2.[! M.).*G44,! ();!

1,88.(*G./! /G**./-.;! -9(-! <./O.3+;+)! 1,G8;! ;+/3GO-! 2(3+,G/! /-(*./! ,=! 1,3,)(2+3G/!



! E?!

+)2(/+,)! ();! 3.O8+1(-+,)Z! ;.6,)/-3(-+)*! /-3,)*! L+);+)*! 1(O(1+-5! -,! S$RS0%,C0"!

3.1.O-,3/')[!$;;+-+,)(885Z!,3(8!,3!)(/(8!/O3(5/!1,)-(+)+)*!I(OO(!*G6!9(2.!L..)!/9,\)!

-,!+)(1-+2(-.!S$RS0%,C0"!+)!1G8-G3./!,=!9G6()!(+3\(5!.O+-9.8+(8!1.88/'*[!!

!

"#J!&070-02/06!

E[! i9,GZ!N[Z!g()*Z!UP[Z!f()*Z!UH[Z!<GZ!T[Z!i9()*Z!P[Z!!"#$%&!$!O).G6,)+(!,G-L3.(I!

(//,1+(-.;!\+-9!(!).\!1,3,)(2+3G/!,=!O3,L(L8.!L(-!,3+*+)[!'$"()!!+K+KZ!?bFZ!"b@0

"b#[!

"[! M+)*(8..2(Z!RV[Z!V+*6(-G8+)(Z!V$[Z! S9(3(=.-;+),2(Z!PM[Z!R,6,4(),2(Z!$MZ!

H(L;,G8I9(I,2(Z! $H[Z! !"# $%[! T+,8,*5! ,=! -9.! S$RS0%,C0"! %,3,)(2+3G/[!

*+,-.!/+0")1#23,0-4#+K++Z!cbZ!Eaa"0Eabc[!

#[! <,==6())Z!M[Z!f.L.3Z!<J[Z!S193,.;.3Z!S[Z!J3G*.3Z!V[Z!<.338.3Z!K[Z!.-!(8[!S$RS0

%,C0"! %.88! &)-35! 7.O.);/! ,)! $%&"! ();! KMNRSS"! ();! D/! T8,1I.;! L5! (!

%8+)+1(885!N3,2.)!N3,-.(/.!D)9+L+-,3[!5!%%!+K+KZ!EcEZ!"bE0"c@[!

Y[! %(+Z!g[Z!i9()*Z!k[Z!UD$BZ!K[Z!P(2+).Z!%[Z!R(\/,)Z!S[Z!!"#$%[!S-3G1-G3(8!T(/+/!=,3!

&)9()1.;! D)=.1-+2+-5! ();! D66G).! &2(/+,)! B=! S$RS0%,20"! C(3+()-/[! 6-+!7-!!

+K+"Z!#b#Z!aY"0aYc[!

?[! <G()*Z! g[Z! g()*Z! %[Z! UGZ! UX[Z! UGZ! f[Z! P+GZ! Sf[! S-3G1-G3(8! ();! =G)1-+,)(8!

O3,O.3-+./!,=!S$RS0%,C0"!/O+I.!O3,-.+)'!O,-.)-+(8!()-+2+3G/!;3G*!;.2.8,O6.)-!

=,3!%BCD70EF[!8-"$#9.$)/$-,%#6+7!+K+KZ!YEZ!EEYE_EEYF[!

a[! S)+h;.3Z!&k[Z!P+6O.)/Z!Rf$P[Z!f+8;.Z!$<[Z!k,)*Z!$fM[Z!M(+.3Z!<k[Z!!"#$%&!$!

m)+=5+)*! S-3G1-G3(8! ();! XG)1-+,)(8! M,;.8! ,=! -9.! %,3,)(2+3G/! R.O8+1(-+,)!

B3*().88.'!K3(1I+)*!7,\)!RV$!S5)-9./+/[!9:;6#*+,%!+K+KZ!EcZ!.#@@@bE?[!

b[! fGZ! X[Z! i9(,Z! S[Z! gGZ! T[Z! %9.)Z! gM[Z! f()*Z! f[! .-! (8[! $! ).\! 1,3,)(2+3G/!

(//,1+(-.;!\+-9!9G6()!3./O+3(-,35!;+/.(/.!+)!%9+)([!'$"()!!+K+KZ!?bFZ!"a?_"aF[!

c[! M.8,Z!7T[Z!N(5()-Z!T&V[Z!P+GZf%[Z!m98ZS[Z!<,(*8();Z!7[!.-!(8[!D6L(8()1.;!<,/-!

R./O,)/.!-,!S$RS0%,C0"!73+2./!7.2.8,O6.)-!,=!%BCD70EF[!5!%%#+K+KZ!EcEZ!

E@#a0E@Y?[!

F[! S+6,)/Z!J[Z!DI,).)Z!&[!XG)1-+,)(8!R(=-/!+)!%.88!M.6L3()./[!'$"()!#+K+KZ!#cbZ!

?aF_?b"[!

E@[! MG3(+Z!K[Z!K9.!R,8.!,=!P+O+;!R(=-/!+)!%()1.3!%.88!$;9./+,)!();!M+*3(-+,)[!<7"&#=&#

5!%%#*+,%&!+K"+Z!E0a[!



! Ea!

EE[! %G+Z!<P[Z!H3()-Z!$[Z!MGI9(6.;,2(Z!V[Z!NG/9I(3/I5Z!K[Z!k.)).88.Z!P[!=&#:+>+?#@!0&!

+K"+Z!?#Z!aFa0b@c[!

E"[! T(I+88(9Z! $[Z! <.hh+Z! X$[Z! $86(/(G;Z! $[Z! k(6+Z! <$[Z! <(\\(3+Z! $[! P+O+;! R(=-!

D)-.*3+-5! ();! %.88G8(3! %9,8./-.3,8! <,6.,/-(/+/! $3.! %3+-+1(8! =,3! S$RS0%,C0"!

&)-35!+)-,!%.88/[!'(")+!7"0#+K++Z!EYZ!#YEb[!

E#[! P+!fZ!M,,3.!Mk[Z!C(/+8+.2(!VZ!SG+!kZ!f,)*!SJ[!$)*+,-.)/+)01,)2.3-+)*!&)456.!

"!+/!(!XG)1-+,)(8!R.1.O-,3!=,3!-9.!S$RS!%,3,)(2+3G/[!'$"()!!+KK=L!Y"a[!Y?@0Y?Y[!

EY[! MG/(33(-Z!X[Z!%9,G8h.)I,Z!C[Z!7(9(8Z!$[Z!V(L+Z!R[Z!%9,G8h.)I,Z!K[!K9.!$)-+0<DC!

73G*!V.8=+)(2+3!M./58(-.!]C+3(1.O-^!+/!(!N,-.)-!D)9+L+-,3!,=!%.88!XG/+,)!%(G/.;!

L5!-9.!S$RS%,C0"!SO+I.!]S^!H851,O3,-.+)!f(33()-+)*!XG3-9.3!&2(8G(-+,)!(/!()!

$)-+2+3(8!$*(+)/-!%BCD70EF!D)=.1-+,)/[!=#3!?#A+),%[!+K+KZ!F"Z!"@cb0"@F?[!

E?[! V+5,*+! ZJ[Z! <+8;3.-9Z! k&[! %9(3(1-.3+4(-+,)! ,=! V.\! S5)15-+G60+)9+L+-+)*!

M,),18,)(8!$)-+L,;+./!D6O8+1(-./!P+O+;!R(=-/!+)!<G6()!K01.88!P.GI.6+(!C+3G/!

K5O.!E!S5)15-+G6!X,36(-+,)&#=#A+),%&!+KK"Z!b?Z!b#?E0aE[!

Ea[! S2+3+;,2Z!7[Z!M+88.3Z!gD[Z!T(88,G-Z!R$[Z!R.6(8.5Z!$K[Z!TGI3+)/I5Z!M[!K(3*.-+)*!

P+O+;! R(=-/0$! N,-.)-+(8! K9.3(O5! =,3! %BCD70EF[! B),7"# <//(7,%[! +K+KZ! EEZ!

?bY?@c[!

Eb[! P+Z!HM[Z!P+Z!gH[Z!g(6(-.Z!M[Z!P+Z!SM[Z!DIG-(Z!J[[!P+O+;!R(=-/!N8(5!()!D6O,3-()-!

R,8.!+)!-9.!&(385!S-(*.!,=!S.2.3.!$1G-.!R./O+3(-,35!S5);3,6.0%,3,)(2+3G/!P+=.!

%518.[!3+-),C!0#<7D!-"&!+KKMZ!FZ!Fa0E@"[!

Ec[! T(36()Z!S[Z!V(5(IZ!7N[!P+O+;!3(=-!;+/3GO-+,)!L5!19,8./-.3,8!;.O8.-+,)!.)9()1./!

+)=8G.)4(!$!2+3G/!LG;;+)*!=3,6!M7%J!1.88/[!=#A+),%[!+KKMZ!cEZ!E"EaF0bc[!

EF[! S,3+1.Z!M[Z!M+/(/+Z!R[Z!R++-(),Z!H[Z!M()*().88+Z!C[Z!M(3-.88G11+Z!SZ!.-!(8[!K(3*.-+)*!

P+O+;! R(=-/! (/! (! S-3(-.*5! $*(+)/-! %,3,)(2+3G/[! B),7"# 5!%%# E!F# *+,%&! +K+"Z! YZ!

aEc"Fa[!

"@[! K()+*G19+Z!M[Z!BI(4(I+Z!K[Z!K9.!R,8.!,=!SO9+)*,65.8+)!S5)-9(/.!+)!%.88!7.(-9Z!

N3,8+=.3(-+,)!();!M+*3(-+,)!=3,6!%.88!();!$)+6(8!M,;.8/!-,!<G6()!7+/,3;.3/[!

*+,-.+/&#*+,>.10&#8-"$#3,%&#5!%%#*+,%&#:+>+?0&!+K"GZ!EcYEZ!aF"0b@#[!

"E[! k+()*Z!U%[Z!%9+()*Z!gN[Z!SO9+)*,65.8+)!S5)-9(/.!X(6+85!();!N9,/O9,8+O(/.!%/[!

8?F#GH>#3!?#*+,%&!+K++Z!E#b"Z!bb0ca[!



! Eb!

""[! M+-/G-(I.Z!S[Z!i(6(Z!J[Z!g,I,-(Z!<[Z!g,/9+;(Z!K[Z!K()(I(Z!M[Z! .-! (8[!75)(6+1!

M,;+=+1(-+,)!,=!SO9+)*,65.8+)!+)!P+O+;!M+13,;,6(+)/!%,)-3,8/!7.2.8,O6.)-!,=!

BL./+-5Z!X(--5!P+2.3Z!();!K5O.!"!7+(L.-./[!=#*+,%#5.!/[!+K""Z!"caZ!"c?YY0"c???[!

"#[! SG*+6,-,Z! M[Z! S9+6+4GZ! g[Z! i9(,Z! S[Z! mI,)Z! V[Z! V+/9+h+6(Z! JD[Z! .-! (8[!

%9(3(1-.3+4(-+,)!,=!-9.!R,8.!,=!SO9+)*,65.8+)!S5)-9(/.!"!+)!H8G1,/.!M.-(L,8+/6!

+)!f9,8.0L,;5!();!N.3+O9.3(8!K+//G./!+)!M+1.Z!*+,-.+/&#*+,>.10&#8-"$I#3,%&#5!%%#

*+,#:+>&#+K"NZ!EcaEZ!acc0b@"[#

"Y[! %9.)Z!g[Z!%(,Z!g[!K9.!SO9+)*,65.8+)!S5)-9(/.!X(6+85'!N3,-.+)/Z!7+/.(/./Z!();!

D)9+L+-,3/Z!*+,%,J+-$%#5.!/+0")1Z!+K"M!#FcZ!E#EF0E#"?[!

"?[! B-96()Z! M$[Z! gG5(6(Z! J[Z! MG3(+Z! g[Z! D*(3(/9+Z! g[Z! M+I(6+Z! 7[Z! .-! (8[!

M(8(L(3+1,).! %! (/! V(-G3(8! SO9+)*,65.8+)! S5)-9(/.! D)9+L+-,3! (*(+)/-! 7+.-0

D);G1.;!BL./+-5!();!D-/!P+O+;!M.-(L,8+/6!+)!M+1.[!856#3!?#5.!/#:!""[!+K"O!

E@Z!EE?Y0EE?c[!

"a[! T(8,)+Z! N[Z! $3),8;Z! M[Z! TG+-3(*,Z! P[Z! V9,Z! J[Z! M,3.),Z! <[! .-! (8[! MG8-+0B6+1!

$)(85/./! %9(3(1-.3+4.! -9.! %.3(6+;.WSO9+)*,65.8+)! N(-9\(5! (/! (! K9.3(O.G-+1!

K(3*.-!+)!$849.+6.3l/!;+/.(/.[!5,//(7#*+,%!"+K++Z!?Z!E@bY!

"b[! [iGI,\/I(Z! k[Z!M,//Z!Sk[Z!SGL3(6()+()Z!C[Z!$19(35(Z!JR[Z!M,8.1G8(3!T(/+/!,=!

S.8.1-+2.! $658,+;0!! 7.*3(;+)*! &)456./! +)! $849.+6.3l/! 7+/.(/.Z! K.!# B*6#

=,()7$%Z!+K+=Z!"FEZ!"FFF0#@"F[!

"c[! gG5(6(Z!J[Z! SG)Z!<[Z!M+-/G-(I.Z!S[Z! ();! D*(3(/9+Z!g[Z! SO9+)*,8+O+;06,;G8(-.;!

&>,/,6.! S.13.-+,)! N3,6,-./! %8.(3()1.! ,=! $658,+;0!! L5! M+13,*8+(Z! =&# *+,%&#

5.!/[Z!+K"+Z!"cbZ!E@Fbb0E@FcF[!

"F[! M,33,\Z! $[Z! N()5(3;Z! 7k[Z! 7.6+)*Z! gJ[Z! k,)(+-+/Z! &[Z! 7,)*Z! R[Z! .-! (8[!

%.3.L3,/O+)(8!X8G+;!SO9+)*,65.8+)/!+)!$849.+6.3:/!7+/.(/.Z!V.G3,;.*.).3(-+,)Z!

();!V.G3,+)=8(66(-+,)Z!=#8%L.!+/!)0#E+0[!+K++Z!F@Z!aab0ac@[!

#@[! i9.)*Z! J[Z! %9.)Z! i[Z! X.)*Z! <[Z! %9.)Z! g[Z! i9()*Z! %[Z! .-! (8[Z! SO9+)*,65.8+)!

S5)-9(/.!"!N3,6,-./!()!$**3.//+2.!T3.(/-!%()1.3!N9.),-5O.!L5!7+/3GO-+)*!-9.!

<,6,.,/-(/+/!,=!%.3(6+;.!();!SO9+)*,65.8+)[!5!%%#E!$".#E+0Z!+K"O!E@Z!E?b[!

#E[! X.)*Z!<[Z!7,)*Z!g[Z!%9.)Z!J[Z!g,GZ!i[Z!f.)*Z!k[!.-!(8[!SO9+)*,65.8+)!S5)-9(/.!"!

N3,6,-./!-9.!S-.6).//!,=!T3.(/-!%()1.3!%.88/!2+(!M,;G8(-+)*!VX0jT!S+*)(8+)*!

N(-9\(5[!=#5$7-!)#@!0#5%+7#;7-,%Z!+K+GZ!E?@Z!Ya[!



! Ec!

#"[! <.Z!S[Z!HGZ!U[Z!g()*Z! k[Z!UGZ!X[Z!<GZ! k[Z! .-! (8[! SO9+)*,65.8+)!S5)-9(/.! "! +/! (!

N,/+-+2.! R.*G8(-,3! ,=! -9.! %SXER0SK$K#! N(-9\(5! +)! N()13.(-+1! %()1.30

$//,1+(-.;!M(13,O9(*.Z!B),7"#9.$)/$-,%[!+K++Z!EbZ!F@"@Ea[!

##[! M,3+Z! g[Z! S(I(-(Z! M[Z! S(I(+Z! S[Z! BI(6,-,Z! K[Z! V(I(-/GZ! g[Z! M.6L3().!

SO9+)*,65.8+)! +)!<,/-!%.88/! D/!&/.)-+(8! =,3!VG18.,1(O/+;!N.).-3(-+,)! +)-,! -9.!

%5-,O8(/6!(=-.3!<.6+=G/+,)!;G3+)*!RGL.88(!C+3G/!&)-35Z!/*+,Z!+K++Z!E#Z!a[!

#Y[! K()+Z! <[Z! S9+,I(\(Z! M[Z! J()(6.Z! g[Z! J(6L(3(Z! <[Z! M,3+Z! g[Z! $L.Z! K[Z! .-! (8[!

D)2,82.6.)-!,=!%.3(6+;.! +)! -9.!N3,O(*(-+,)!,=! k(O()./.!&)1.O9(8+-+/!C+3G/[!=#

A+),%&!+K"KZ!cYZ!"bFc0"c@b[!

#?[! K()+*G19+Z! M[Z! K(/(I+Z! K[Z! V+),6+5(Z! <[Z! G.;(Z! g[Z! JG3.6,-,Z! JD[Z! .-! (8[!

SO9+)*,65.8+)! H.).3(-.;! L5! SO9+)*,65.8+)! S5)-9(/.! E! +/! D)2,82.;! +)!

$--(196.)-! ();! D)=.1-+,)! \+-9! k(O()./.! &)1.O9(8+-+/! C+3G/[! 6-+# @!>Z! +K"NZ! aZ!

#bc"F[!

#a[! <(5(/9+Z! g[Z! V.6,-,0S(/(I+Z! g[Z! K()+I(\(Z! K[Z! BI(Z! S[Z! K/G19+5(Z! J[Z! .-! (8[!

SO9+)*,65.8+)! S5)-9(/.! "Z! LG-! ),-! SO9+)*,65.8+)! S5)-9(/.! EZ! +/! D)2,82.;! +)!

<DC0E!&)2.8,O.06.;+(-.;!M.6L3().!XG/+,)[!=#*+,%#5.!/[!+K"GZ!"cFZ!#@cY"0

#@c?a[!

#b[! $2,-(Z! &[Z! T,;.6Z! k[Z! %9+-9.8.)Z! k[Z! M();(/(3+Z! N[Z! T.5.3/;,3=Z! V[Z! .-! (8[! K9.!

M()+=,8;! R,8./! ,=! SO9+)*,8+O+;/! +)! C+3(8! D)=.1-+,)/Z! B),7"# 9.10+,%Z! +K+"Z! E"Z!

bE??"b[!

#c[! V.\6()Z!7k[Z!%3(**Z!HM[Z!V(-G3(8!N3,;G1-/!(/!S,G31./!,=!V.\!73G*/!,2.3!-9.!

V.(385!X,G3!7.1(;./!=3,6!@EWEFcE!-,!@FW"@EFZ!=#'$"#9),?Z!+K+KZ!c#Z!bb@0c@#[!

#F[! S(5.;Z!J$&[Z!V(-G3(8!N3,;G1-/!(/!$)-+2+3(8!$*.)-/Z!6"(?+!0#+7#'$"#9),?#5.!/Z!

+KKMZ!"YZ!Yb#0?b"[!

Y@[! JG3,I(\(Z!M[Z! S9+6+4GZ!K[Z!f(-()(L.Z!f[Z! S9+3(I+Z!J[Z!7.2.8,O6.)-! ,=!V.\!

$)-+2+3(8!$*.)-/!=3,6!V(-G3(8!N3,;G1-/Z!87"+/+-),C#8J!7"0Z!+K"KZ!"Z!YF0?b[!

YE[! N.3.3(Z! %[Z! &==.3-9Z! K[! $)-+2+3(8! M.;+1+)(8! <.3L/! ();! N95-,19.6+1(8/[! =&#

9.$)/$-,J7[!+K"+[!#Z!Y?_Yc[!

Y"[! M(3-+)Z!Jf[Z!&3)/-Z!&[Z!$)-+2+3(8!$*.)-/!=3,6!N8()-/!();!<.3L/'!$!S5/-.6(-+1!

R.2+.\Z!87"+F+)#K.!)Z!+KK=Z!cZ!bb0F@[!

Y#[! <G//(+)Z!f[Z!<(8..6Z!JS[Z!J9()Z! D[Z! K(G/..=Z! DZ!n(55G6Z! S[Z! .-! (8[!M.;+1+)(8!

N8()-/'!$!R.O,/+-,35!,=!$)-+2+3(8!M.-(L,8+-./Z!B("()!#A+),%Z!+K"MZ!E"Z!"FF0#@c[!



! EF!

YY[! 7+!N.-3+88,Z!$[Z!B33oZ!H[Z!X(+/Z!$[Z!X()-+)+Z!M%[[!nG.31.-+)!();!D-/!7.3+2(-./!(/!

$)-+2+3(8!N,-.)-+(8/'!$!%,6O3.9.)/+2.!R.2+.\Z!9.1",".!)#@!0[!+K++Z! #aZ! "aa0

"bc[!

Y?[! H(/6+Z! $[Z! MGh(\;+5(Z! N[! J[Z! P5/+GIZ! R[Z! S9()(+;(Z! M[Z! N.()(Z! M[Z! .-! (8[!

nG.31.-+)!+)!-9.!N3.2.)-+,)!();!K3.(-6.)-!,=!%,3,)(2+3G/!D)=.1-+,)/'!$!X,1G/!,)!

S$RS0%,C0"[!9.$)/$-!("+-$%0Z!+K++Z!E?Z!E@YF[!

Ya[! <G()*Z!%K[Z!%9(,Z!KP[Z!J(,Z!<%[Z!N()*Z!g<[Z!P..Z!f<[Z!.-!(8[!&)9()1.6.)-!,=!

-9.! DXV0!0+);G1.;! <,/-! S+*)(-G3.! D)=,36/! R.OG3O,/.;! 73G*/! =,3! %BCD70EFZ!

M!%+1,7Z!+K+KZ!aZ!.@?aYa[!

Yb[! M.).*G44,Z! X[Z! %+3+6+))(Z! R[Z! i(L+)+Z! X[Z! N(*8+(3,Z! M[! R.2+.\! ,=! &2+;.)1.!

$2(+8(L8.!,)!<./O.3+;+)0R+19!N3,;G1-/!(/!N,-.)-+(8!K,,8/!(*(+)/-!%BCD70EF!();!

<5;3,;5)(6+1! %(2+-(-+,)0T(/.;! &>-3(1-+,)! (/! (! M.-9,;! ,=! D)13.(/+)*! K9.+3!

N3,;G1-+,)[!9),-!00!0Z!+K+KZ!cZ!?YF[!

Yc[! S19G-4Z! 7[Z! %,)4.86())Z! %[Z! X,+/Z! H[Z! H3,pZ! R[Z! f.+8Z! K[Z! .-! (8[! %(33(*..)()0

1,)-(+)+)*!,2.30-9.01,G)-.3!)(/(8!();!,3(8!/O3(5/!+)9+L+-!S$RS0%,C0"!+)=.1-+,)!

,=! (+3\(5! .O+-9.8+(8! 1G8-G3./[! $6[! k[! N95/+,8,*50PG)*! %.88[! M,8[# 9.10+,%,J1Z!

+K+"Z!#"@Z!b?@_b?a[!

! !
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!
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! "E!

+#"! %P6,-1/,!

S$RS0%,C0"!+/!,).!,=!-9.!1,3,)(2+3G/./!3./O,)/+L8.!=,3!-9.!\,38;\+;.!,G-L3.(I!,=!(!

3./O+3(-,35! +88).//! -.36.;!%BCD70EFZ!\9+19! 1(G/.;! (! O();.6+1! +)=.1-+,G/! ;+/.(/.!

/+-G(-+,)! (-! -9.! .);! ,=! "@EF[! $8-9,G*9! -9.! S$RS0%,C0"! .O+;.6+1! \,38;\+;.! 9(/!

*3(;G(885!;.13.(/.;Z! -9.! /+-G(-+,)!9(/!),-!5.-! L..)! /-(6O.;! +)! /,6.!(3.(/! ();!9(/!

L.1,6.!(!*8,L(8!9.(8-9!.6.3*.)15[!D-!+/!O,//+L8.!-9(-!\.!1,G8;!(*(+)!L.!-93.(-.).;!L5!

(! ).\! 1,3,)(2+3G/[! K9.3.=,3.Z! ).\! )G18.,-+;.! ()(8,*! ;3G*/! ();! 2(11+)./! ,3! ;3G*!

3.O,/+-+,)+)*!=,3!S$RS0%,C0"!(3.!/-+88!L.+)*!;.2.8,O.;Z!5.-!-9.+3!/(=.-5!();!.==+1(15!

(*(+)/-!%BCD7qEF!3.6(+)!G);.3.>O8,3.;[!R.(;+85!(2(+8(L8.!1,6O,G);/!=3,6!.;+L8.!

O8()-/Z!\9+19!1()!O3,2+;.!(! /(=.!(8-.3)(-+2.! =,3!;3G*/!\+-9! 8.//.3! /+;.!.==.1-/Z!6(5!

L.1,6.! ,).! O3,6+/+)*! /,G31.! ,=! ()-+02+3(8! 3.(*.)-/[! D)! -9+/! /-G;5Z! \.! +;.)-+=+.;!

6(8(L(3+1,).!%Z!=,G);!+)!.;+L8.!O8()-/!/G19!(/!-9.!6(1.!/O+1.!,=!)G-6.*Z!(/!-9.!=+3/-!

)(-G3(8! +)9+L+-,3! ,=! S$RS0%,C0"[! M(8(L(3+1,).! %! ();! +-/! 19.6+1(8! ;.3+2(-+2./!

/9,\.;!&%"#$2(8G./!,=!E_E[?!µM!(*(+)/-!S$RS0%,C0"!();!+-/!2(3+()-/!+)!6(66(8+()!

1.88/[!K9G/Z!-9.!),)-,>+1!6(8(L(3+1,).!%!+/!(!/G+-(L8.!1();+;(-.!(/!(!;3G*!-9(-!1()!L.!

.6O8,5.;!+)!-9.!-3.(-6.)-!();!O3.2.)-+,)!,=!%BCD70EF[!

!

+#+! :2,-)3./,5)2!

S.2.3.! $1G-.! R./O+3(-,35! S5);3,6.! %,3,)(2+3G/! "! ]S$RS0%,C0"^! +/! ()!

.)2.8,O.;!L.-(!1,3,)(2+3G/!\+-9!O,/+-+2.0/.)/.Z! /+)*8.0/-3();.;!RV$[! D;.)-+=+.;!(/!

-9.!-9+3;!6,/-!O(-9,*.)+1!1,3,)(2+3G/!(=-.3!S$RS0%,C!();!M+;;8.!&(/-!3./O+3(-,35!

/5);3,6.!1,3,)(2+3G/!]M&RS0%,C^!+)!-9.!"E./!1.)-G35Z!+-!.6.3*.;!+)!fG9()Z!%9+)(Z!

+)! 8(-.!"@EF!();!3(O+;85!L.1(6.!(!*8,L(8!9.(8-9!.6.3*.)15%[!K9.!;+/.(/.! +-!1(G/./Z!

%,3,)(2+3G/!7+/.(/.!"@EF!]%BCD70EF^Z!O3./.)-/!\+-9!3./O+3(-,35!/56O-,6/!/G19!(/!

1,G*9Z!=.2.3Z!();!/.2.3.!O).G6,)+(Z!\9+19!1()!8.(;!-,!;.(-9&,![!f9+8.!-9.!+)1+;.)1.!

,=!%BCD70EF!9(/!;.18+).;!*8,L(885Z!/,6.!(3.(/!1,)-+)G.!-,!.>O.3+.)1.!,G-L3.(I/!,=!

).\!2(3+()-/[!

7G3+)*!-9.!S$RS0%,C0"!O();.6+1Z!-9.!6,8.1G8(3!6.19()+/6/!,=!+)=.1-+,)!,=!

S$RS0%,C0"!+)!9,/-!1.88/!\.3.!*3(;G(885!.8G1+;(-.;[!D)!-9.!+)+-+(8!/-.OZ!-9.!/G3=(1.!

G)+-! SE! ,=! -9.! 2+3G/! /O+I.! ]S^! *851,O3,-.+)! +/! 18.(2.;! ();! L+);/! -,! ()*+,-.)/+)0

1,)2.3-+)*!.)456.!"!]$%&"^[!D)!-9.!/.1,);!/-.OZ!-,!O3,2+;.!G)+-!S"!=,3!=G/+,)!-,!9,/-!

1.88!6.6L3()./Z! SEWS"! ();!S"l! /+-./! ,=! S! *851,O3,-.+)/! )..;! -,! L.! O3,-.,85-+1(885!



! ""!

18.(2.;! L5! -9.! 9,/-! 1.88! O3,-.(/.! -3()/6.6L3().! /.3+).! O3,-.(/.! "! ]KMNRSS"0

O(-9\(5^$'[!D)!(;;+-+,)Z!,-9.3!1();+;(-./Z!/G19!(/!).G3,O+8+)!E!(/!(!1,03.1.O-,3Z!();!

1(-9.O/+)! PZ! KMNRSSEE7Z! ();! KMNRSSE#Z! 9(2.! L..)! O3,O,/.;! -,! L.! 3.8(-.;! -,!

S$RS0%,C0"!+)=.1-+,)!(/!\.88"0*[$<,\.2.3Z!-9.!;.-(+8/!3.*(3;+)*!-9.!O(-9,*.)./+/!,=!

S$RS0%,C0"! 3.6(+)! G)18.(3[! K9.3.=,3.Z! -9.! (11G3(-.! +)9+L+-+,)! ,=! S$RS0%,C0"!

+)=.1-+,)!3.6(+)/!(!19(88.)*.[!!

K9.!;.2.8,O6.)-!,=!).\!6RV$!2(11+)./!9(/!O3,2+;.;!1,)/+;.3(L8.!(;2()-(*./!

+)!1,6L(-+)*!S$RS0%,C0"Z!(8-9,G*9!-9./.!2(11+)./!(3.!(//,1+(-.;!\+-9!/+;.!.==.1-/Z!

+)18G;+)*!9.(;(19.Z! /I+)!;+/1,8,3(-+,)Z! =(-+*G.Z! ();!(88.3*+1! 3.(1-+,)/+[! D)! (;;+-+,)Z!

()-+2+3(8! ;3G*/! (*(+)/-! S$RS0%,C0"! (3.! /-+88! +)! ;.2.8,O6.)-(8! /-(*./[! <,\.2.3Z!

/.2.3(8!(OO3,2.;!3.O,/+-+,).;!6(-.3+(8/!();!+)2./-+*(-+,)(8!;3G*/!9(2.!L..)!G/.;!=,3!

-9.+3!()-+2+3(8!(1-+2+-+./!(*(+)/-!S$RS0%,C0"[!X,3!.>(6O8.Z!3.6;./+2+3!]HS?b#Y^Z!(!

6,),O9,/O9,3(6+;(-.! O3,;3G*!\+-9! ()! (;.),/+).! ()(8,*! =,3!&L,8(%#! ();!M(3LG3*!

2+3G/./Z!9(/!L..)!3.1,*)+4.;!(/!.==.1-+2.!(*(+)/-!.)2.8,O.;!2+3G/./!8+I.!S$RS0%,C!

();!M&RS0%,C%%!+7#F+F,[!U+(,!.-!(8[!3.O,3-.;!-9(-!3.6;./+2+3!.>9+L+-/!O,-.)-!()-+2+3(8!

(1-+2+-5!(*(+)/-!S$RS0%,C0"!(-!8,\!6+13,6,8(3!1,)1.)-3(-+,)/!]&%"#!r!@[bb!µM^!+)!

C.3,! &a! 1.88/%&[! T.=,3.! 8,)*Z! -9.! G/.! ,=! 3.6;./+2+3! +)! %BCD70EF! 9(;! 3.1.+2.;!

.6.3*.)15!G/.!(G-9,3+4(-+,)!=3,6!-9.!X7$[!<,\.2.3Z!,\+)*!-,!8+6+-.;!(8-.3)(-+2./!

();!9+*903+/I!/+;.!.==.1-/Z!-9.!;.2.8,O6.)-!,=!+6O3,2.;!-9.3(O.G-+1!(*.)-/!+/!G3*.)-85!

3.QG+3.;[!

$O(3-! =3,6! X7$0(OO3,2.;! ;3G*/Z! )(-G3(8! O3,;G1-/! 9(2.! *(+).;! 1,)/+;.3(L8.!

(--.)-+,)!=,3!-9.+3!6.;+1+)(8!O3,O.3-+./[!T+,(1-+2.!1,6O,G);/!=,G);!+)!=,,;!();!.;+L8.!

/,G31./! (3.! O3,6+/+)*! 1();+;(-./! =,3! ).\! S$RS0%,C0"! -9.3(O+./[! R./.(319! +/!

G);.3\(5!-,!+)2./-+*(-.!2(3+,G/!)(-G3(885!,11G33+)*!1,6O,G);/!=,3!-9.+3!O,-.)-+(8!+)!

+)9+L+-+)*! S$RS0%,C0"! +)=.1-+,)[! X,3! .>(6O8.Z! R(,! .-! (8[! 3.O,3-.;! -9(-! -9.!

O95-,19.6+1(8!/9+I,)+)!1,G8;!L.!(!O3,6+/+)*!;3G*!-(3*.-!(*(+)/-!-9.!6(+)!O3,-.(/.!,=!

S$RS0%,C0"Z!\9+19!3.*G8(-./!2+3(8!3.O8+1(-+,)!();!-3()/13+O-+,)%![!D)!(),-9.3!/-G;5Z!

=8(2,),+;/Z! +)18G;+)*!653+1+-3+)!();! 8+1,8.(=,8Z!\.3.! +)-3,;G1.;!(/! +)9+L+-,3/!,=! -9.!

1956,-35O/+)08+I.!O3,-.(/.!,=!S$RS0%,C0"!L(/.;!,)!-9.!O3.;+1-.;!#7!/-3G1-G3.%'[!

N();G3(-+)! $! .>-3(1-.;! =3,6! *,!0!7C!)J+$# ),"(7?$Z! (! O3,6+/+)*! ()-+0S$RS0

%,C0"!(*.)-Z!\(/!(8/,!3.O,3-.;!L5!G/+)*!(!9+*901,)-.)-!+6(*+)*!/5/-.6!1,GO8.;!\+-9!

(! O8(QG.! 3.;G1-+,)! (//(5Z! 9(/! (8/,! L..)! 3.O,3-.;! L5! T,3\,3)O+)5,! ();!



! "#!

K9+-+-9()5(),)-%"[!D)!(;;+-+,)Z!-9.3.!9(2.!L..)!3.O,3-/!,)!-9.!/.(319!=,3!+)9+L+-,3/!=3,6!

)(-G3(8!O3,;G1-/!-,!13.(-.!6,3.!.==.1-+2.!+)9+L+-,3/!=,3!).\!1,3,)(2+3G/!2(3+()-/!-9(-!

6G/-!.6.3*.!+)!-9.!=G-G3.%(0%+[!<,\.2.3Z!(8-9,G*9!-9./.!3./G8-/!(3.!.)1,G3(*+)*Z!-9.3.!

+/!+)/G==+1+.)-!/(=.-5!;(-(!-,!1,)=+36!-9.!L.).=+-/!();!O,-.)-+(8!,=!-9./.!6(-.3+(8/[!D)!

(;;+-+,)Z! )(-G3(885! ,11G33+)*! 1,6O,G);/! +)! =,,;/! (3.! 3.1,*)+4.;! (/! S$RS0%,C0"!

;3G*!-(3*.-/%([!

R.1.)-85Z!*+)*I,8+1!(1+;Z!(!)(-G3(8!1,6O,G);!+/,8(-.;!=3,6!N+7OJ,#C+%,C$Z!9(/!

L..)!/9,\)!-,!+)9+L+-!-9.!1.88!=G/+,)!,=!.)2.8,O.;!2+3G/./!();!2+3(8!7V$!();!O3,-.+)!

/5)-9./+/%)[!f.!9(2.!(8/,!;.6,)/-3(-.;!-9(-!*+)I*,8+1!(1+;!9(/!9+*985!O,-.)-!+)9+L+-,35!

(1-+2+-5!-,\(3;/!/O9+)*,65.8+)!/5)-9(/.!]SMS^Z!6,;G8(-+)*!/O9+)*,65.8+)!8.2.8/!+)!

8+O+;!6.6L3().!=8G+;+-5!();!/+*)(8!-3()/;G1-+,)&#Z!L5!,G3!*3,GO&%[!D)!(;;+-+,)Z!SMS!+/!

3.8(-.;!-,!-9.!*.).3(-+,)!();!3.8.(/.!,=!+)=8G.)4(!2+3G/!O(3-+18./!+)!-9.!9G6()!9(O8,+;!

1.88! 8+).&&! ();! +/! +)2,82.;! +)! <DC0E! &)206.;+(-.;! 6.6L3().! =G/+,)&![! K9.3.=,3.Z!

6,;G8(-+,)!,=!SMS!(1-+2+-5!1,G8;!L.!(!),2.8!-9.3(O.G-+1!(OO3,(19!=,3!.)2.8,O.;!2+3(8!

+)=.1-+,)/[!!

K,! ;(-.Z! \.! 9(2.! 3.O,3-.;! )(-G3(885! ,11G33+)*! SMS! 6,;G8(-,35! 1,6O,G);/Z!

;(G3+193,6.)+1! (1+;! =3,6! -9.! %9+)./.! -3(;+-+,)(8! 6.;+1+)(8! O8()-! @.,?,?!7?),7#

?$()+-(/&'Z!();!6(8(L(3+1,).!%!=3,6!-9.!=3G+-/!,=!31)+0"+-$#-+77$/,/!$&"[!K9.!8(--.3!

+)9+L+-,3/!6(5!L.!./O.1+(885!/(=.Z!\+-9!=.\.3!/+;.!.==.1-/!-9()!,-9.3!SMS!+)9+L+-,3/!

L.1(G/.!-9.5!\.3.!+/,8(-.;!=3,6!()!.;+L8.!=3G+-[!D)!-9.!O3./.)-!/-G;5Z!\.!;.6,)/-3(-.;!

-9.!(L+8+-5!,=!6(8(L(3+1,).!%!();!+-/!,3*()+1!/5)-9./+/!;.3+2(-+2./!-,!+)9+L+-!S$RS0

%,C0"!+)=.1-+,)!();!=G/+,)!\+-9!C.3,!&aWKMNRSS"!1.88/Z!(/!;.-.36+).;!L5!MKK!();!

=G/+,)!(//(5/[!BG3!).\!=+);+)*/!;.6,)/-3(-.!-9.!O,-.)-+(8!(L+8+-5!,=!6(8(L(3+1,)./!-,!

+)9+L+-!S$RS0%,C0"!+)=.1-+,)Z!\9+19!1,G8;!(--3(1-!6G19!+)-.3./-!+)!-9.!;.2.8,O6.)-!

,=!O3,/O.1-+2.!;3G*/!=,3!S$RS0%,C0"[!

!

!

!

!

!

!

!



! "Y!

+#=! &06.9,6!123!D56/.665)2!

$%&!$,.3@!)7!B191P1-5/)20!(!123!:,6!D0-5E1,5E06!16!I),02,519!%2,5!$%&$'()*'

+!

!
X+*G3.!E[!X8,\19(3-!=,3!S$RS0%,C0"!.)-35!+)9+L+-+,)!MKK!(//(5!

!

D)!,3;.3!-,!=+);!(!),2.8!()-+2+3G/!=,3!S$RS0%,C0"Z!/.2.3(8!)(-G3(8!O3,;G1-/!-9(-!

(3.!(83.(;5!3.O,3-.;!-,!9(2.!+)9+L+-+,)!(1-+2+-+./!\.3.!/GLh.1-.;!-,!()!MKK!(/(5[!K,!

6.(/G3.! -9.! +)9+L+-,35! (1-+2+-+./! ,=! *+)I*,8+1! (1+;Z! 6(8(L(3+1,).! %Z! ();!

;(G3+193,6.)+1!(1+;!-,\(3;/!S$RS0%,C0"!]fJ0?"E^Z!()!MKK!(//(5!\(/!1,);G1-.;!

L5!G/+)*!C.3,&a!1.88/!-9(-!/-(L85!.>O3.//!KMNRSS"!]C.3,&aWKMNRSS"^!(3.!9+*985!

/G/1.O-+L8.!-,!S$RS0%,C0"!+)=.1-+,)&(!]X+*G3.!E^[!H+)I*,8+1!(1+;!/9,\.;!6,;.3(-.!

+)9+L+-+,)!,=!S$RS0%,C0"!+)=.1-+,)!+)!C.3,&aWKMNRSS"!1.88/Z!\+-9!()!&%"#!,=!b[F!

µM[!M(8(L(3+1,).!%!/9,\.;!O,-.)-+(8!+)9+L+-,35!(1-+2+-5!(*(+)/-!S$RS0%,C0"!]fJ0

?"E^!.)-35!+)-,!C.3,&aWKMNRSS"!1.88/!]&%"#!r!E[?!µMZ!X+*G3.!"^[!!

!

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

!"#$%&%'$! ()**+,-)**.
01203!")34
!/0123"#,-)**.%

!"#

!"#$%

"#$%

)5678*,9*88
2*'%9:5"&,+*69:5"&(

;*:*9:5"&
!! /4$%56.



! "?!

!
X+*G3.!"[!N3.8+6+)(35!MKK!(//(5!=,3!+)9+L+-,35!(1-+2+-+./!-,\(3;/!S$RS0%,C0"!\+-9!
O95-,19.6+1(8!1,6O,G);/'!*+)I*,8+1!(1+;!();!;(G3+193,6.)+1!(1+;[!

!

V.>-Z!-,!+)2./-+*(-.!-9.!O,//+L+8+-5!,=!(!9+*985!O,-.)-!+)9+L+-,35!(1-+2+-5!(*(+)/-!

S$RS0%,C0"Z! /-3G1-G3.0(1-+2+-5! 3.8(-+,)/9+O! ]S$R^! /-G;+./! ,=! -9.! 6(8(L(3+1,).! %!

/1(==,8;! \.3.! O.3=,36.;[! K9.! 3.;G1-+,)! ,=! -9.! 1(3L,)58! *3,GO! ]"^! ();! 2(3+,G/!

6,;+=+1(-+,)/Z!/G19!(/!./-.3+=+1(-+,)!](1.-58!]#Z!Y^!();!L.)4,58!]?Z!a^^!();!.-9.3+=+1(-+,)!

]6.-958!();!L.)458^!,=!-9.!95;3,>5!*3,GO/!,)!-9.!(3,6(-+1/Z!\(/!(19+.2.;!]X+*G3.!#^[!

K9.!;.-(+8/! ,=! -9.! ;.3+2(-+4(-+,)! /19.6.! (3.! O3./.)-.;! +)! -9.! .>O.3+6.)-(8! /.1-+,)Z!

S19.6.!E[!XG3-9.36,3.Z!-9.!S$R!,=!-9.!19(+)!8.)*-9!L.-\..)!-9.!-\,!(3,6(-+1!3+)*/!

1,G8;!L.!(),-9.3!O,+)-!,=!+)-.3./-!=,3!-9.!(8-.3.;!(1-+2+-5[!M(8(L(3+1,).!%!\+-9!/9,3-.3!

();!8,)*.3!(8I58!19(+)/!,=!6(8(L(3+1,).!%!\(/!/5)-9./+4.;!(/!3.O,3-.;!L5!K/G;(!.-!

(8[&)!\+-9!/8+*9-!6,;+=+1(-+,)/!]&>O.3+6.)-(8!S.1-+,)!S19.6.!"^[!

!

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

OOH

OH

OH

OH

!"#$"%&'( )!!"(*&+,( !!!"(*&+,( -./.0123214(5&'.6(
72&87"/20(902'( :;<=( >??<@( <A@(

#9/9B9C20"&.(!( @D?;( @D<?=( ?A:(
'9%C20EC"#.&20(902'( F!!!"( >G?=>( HAIA(

C.#'.J232C( <K>( F@KKKK( F@?A?(

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



! "a!

!
X+*G3.!#[!7.3+2(-+4(-+,)!,=!6(8(L(3+1,).!%!=,3!S$R!/-G;5!

!

K9.! ()-+2+3(8! (1-+2+-5! ,=! -9.! ;.3+2(-+4.;! 6(8(L(3+1,).! %! 1,6O,G);/! \(/!

.2(8G(-.;! G/+)*! -9.! /(6.! MKK! (//(5[! K9.! 3.;G1.;! 1(3L,)58! *3,GO! 1,6O,G);! "!

.>9+L+-.;!/8+*9-85!;.13.(/.;!(1-+2+-5!1,6O(3.;!\+-9!6(8(L(3+1,).!%[!&/-.3+=+1(-+,)!();!

.-9.3+=+1(-+,)!,=!-9.!95;3,>5!*3,GO!1,6O,G);/!]#Z!YZ!aZ!();!c^!3.-(+).;!S$RS0%,C0"!

+)9+L+-,35! (1-+2+-5[! D)-.3./-+)*85Z! -9.! 6,;+=+1(-+,)! ,=! L,-9! 95;3,>58! *3,GO/! ,)! -9.!

1(-.19,8!3+)*!]?!();!b^!3.;G1.;!-9.+3!+)9+L+-,35!(1-+2+-+./Z!/G**./-+)*!-9(-!-9.!95;3,>58!

*3,GO/!,=! -9.!1(-.19,8! 3+)*!9(2.!(! /+*)+=+1()-!.==.1-!,)! +-/!(1-+2+-5[! D)!1,)-3(/-Z! -9.!

-.-3(L.)458(-.;! 1,6O,G);! ]F^! /9,\.;! (! ;3(6(-+1! 8,//! ,=! (1-+2+-5[! N(3-+(8! L.)458!

6,;+=+1(-+,)!]E@^!(8/,!3.;G1.;!-9.!()-+2+3(8!(1-+2+-5!]K(L8.!EZ!X+*G3.!Y^[!<,\.2.3Z!-9+/!

6.19()+/6!3.6(+)/!G)18.(3Z!/G**./-+)*!-9.!)..;!=,3!=G3-9.3!;.-(+8.;!+)2./-+*(-+,)[!!

$;;+-+,)(885Z! -9.! 19(+)! 8.)*-9! L.-\..)! -9.! -\,! (3,6(-+1! 3+)*/! /+*)+=+1()-85!

(==.1-.;!-9.!(1-+2+-5s!-9.!-\,01(3L,)!8,)*.3!19(+)!EE!;3(6(-+1(885!/9,\.;!8.//!O,-.)-!

()-+2+3(8!(1-+2+-5!-9()!-9.!-\,01(3L,)!/9,3-.3!19(+)!E"[!K9.3.=,3.Z!-9.!1(3L,)58!*3,GO!

();!-9.!(OO3,O3+(-.!19(+)!8.)*-9!L.-\..)!-9.!-\,!(3,6(-+1!3+)*/!(3.!.//.)-+(8!=,3!-9.!

+)9+L+-+,)! ,=!S$RS0%,C0"! .)-35[!M,3.,2.3Z! -9.! ./-.3+=+1(-+,)! ();! .-9.3+=+1(-+,)! ,=!

6(8(L(3+1,).!%!9(;!8+--8.!.==.1-!,)!+-/!+)9+L+-,35!(1-+2+-5[!

!

OOH

OH

OH

OH

OHOH

OH

OH

OH

OOR1

OR2

OR3

OR4

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

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

) *+ *+ *+ *+
, *+ *+ *+-./0 /-.*+0
1 23 23 23 23
4 23 23 23-./0 /-.230
5 67 67 67 67
8 67 67 67-./0 /-.670
9 / 2& 2& 2&
:; 2& 2& 2&-./0 /-.2&0

OOH

OH

OH

OH

OOH

OH

OH

OH
!! !"



! "b!

!!

!
K(L8.! E'! K9.! S-3G1-G3.0(1-+2+-5! 3.8(-+,)/9+O! ,=! 6(8(L(3+1,).! %! ;.3+2(-+2./! +)! -9.!
+)9+L+-+,)!,=!S$RS0%,C0"!]fJ0?"E^!+)=.1-+,)[!K9.!1,)1.)-3(-+,)!)G6L.3/!+);+1(-.!
-9.! &%"#Z! %%"#Z! ();! /.8.1-+2+-5! +);.>! 2(8G./Z! 3./O.1-+2.85[! K9./.! 2(8G./! \.3.!
1(81G8(-.;!G/+)*!()!MKK!(//(5!/5/-.6[!])[;[!r!),-!;.-.36+).;^!
!

!
X+*G3.!Y[!%G32.!,=!%%"#!2(8G.!,=!6(8(L(3+1,).!%!();! +-/!O,-.)-!()-+0S$RS0%,C0"!
;.3+2(-+2./[!R./G8-/!(3.!O3./.)-.;!(/!6.()/Z!();!.>O.3+6.)-/!\.3.!3.O.(-.;!(-!8.(/-!#!
-+6./[!

!"#$"%&'(
)*+),!"-,.(/01,2.34(

5!!"(/µ64( !!!"(/µ64( )7879:;<;:=(
>&'7?(

3( 3@2( 3A( B@C(
.( 2@A( DAE( DC@A(
F( 3@F( 3G( 3.(
A( 3@2( 32( 3E(
2( 3A( DAE( D.@H(
G( 3@E( G@H( G@H(
C( G@E( .C( A@G(
H( 3@2( 2@2( F@C(
B( &@'@( &@'@( ,(
3E( .3( DAE( D3@H(
33( 3A( F.( .@F(
3.( .@B( A3( 3A@.(

I7#'7J;<;I( E@2( D3E( D3B@B(
#"8&%$;IK<;I( E@32( 2@F( FF@H(

!

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

!"
#$

%$
&$'

"(
)*

+

,'"-."&/0&$'"((µ1)

+(01(2)3,4

,'"-."&/0&$'"((µ1)

+(01(2)3,5

,'"-."&/0&$'"((µ1)

+(01(2)3,6

!"
#$

%$
&$'

"(
)*

+

,'"-."&/0&$'"((µ1)

!78559:

,'"-."&/0&$'"((µ1)

123456789:78$



! "c!

%2,5'$%&$'()*'+! *1-512,6! F770/,! )7! B191P1-5/)20! (! 52! 8.?12! F?P-@)25/!

Q5320@!(0996!+O=!

K,! .>O8,3.! -9.! +)9+L+-+,)! ,=! S$RS0%,C0"! .)-35! L5! 6(8(L(3+1,).! %! ();! +-/!

;.3+2(-+2./!;G3+)*!9G6()!+)=.1-+,)Z!\.!.>(6+).;!-9.+3!()-+2+3(8!(1-+2+-5!(*(+)/-! -9.!

mJ! S$RS0%,C0"! "! ]T[E[E[b^Z! T3(4+8+()! S$RS0%,C0"! t! ]N[E^Z! ();! D);+()! S$RS0

%,C0"!#!2(3+()-/!]T[E[aEb["^!G/+)*!9G6()!.6L35,)+1!I+;).5!1.88/!"F#!]<&J"F#K$^!

-93,G*9!-9.!MKK!(//(5[!$/!\+-9!fJ0?"EZ!6(8(L(3+1,).!%!();!/,6.!,=!+-/!;.3+2(-+2./!

(8/,!.>9+L+-.;!O,-.)-!()-+0S$RS0%,C0"!(1-+2+-5!\+-9!()!&%"#!,=!E[?!_!"[@!µM!]K(L8.!

"^[!!

!
K(L8.!"'!M(8(L(3+1,).!%!();!+-/!;.3+2(-+2./!+)!-9.!+)9+L+-+,)!,=!+)=.1-+,)!L5!S$RS0
%,C0"!2(3+()-/[!K9.!1,)1.)-3(-+,)!)G6L.3/! +);+1(-.! -9.!&%"#Z!%%"#!();!/.8.1-+2+-5!
+);.>!2(8G./Z!3./O.1-+2.85[!K9./.!2(8G./!\.3.!1(81G8(-.;!G/+)*!()!MKK!(//(5!/5/-.6[!
R./G8-/!(3.!O3./.)-.;!(/!6.()/Z!();!.>O.3+6.)-/!\.3.!3.O.(-.;!(-!8.(/-!"_#!-+6./[!

!

H)E09!*56.195R1,5)2!)7!S.65)2!%661@!7)-!$%&$'()*'+!

XG3-9.36,3.Z!\.!./-(L8+/9.;!(!),2.8!1.880-,01.88!=G/+,)!(//(5!-,!./-(L8+/9!(!2+/G(8!

.2(8G(-+,)!/5/-.6!=,3! -9.! +)9+L+-,35!.==.1-!,=! +)9+L+-,3/!(*(+)/-!S$RS0%,C0"!.)-35!

+)-,!G)+)=.1-.;!1.88/[!X,3!-9+/!OG3O,/.Z!(!O.3/+/-.)-!S$RS0%,C0"!+)=.1-.;!1.88!8+).!();!

(!<&J"F#K$!1.88!8+).!.>O3.//+)*!*3..)!=8G,3./1.)-!O3,-.+)!]HXN^!,3!6%9.335!O3,-.+)!

\.3.! O3.O(3.;[! X+*G3.! ?$! +88G/-3(-./! -9.! G);.385+)*! 1,)1.O-! \9.3.+)! 5.88,\!

95O.3-3,O95! 1.88/! (OO.(3! \9.)! 1.880-,01.88! =G/+,)! ,11G3/Z! \9.3.(/! *3..)! ();! 3.;0



! "F!

1,8,3.;!<&J"F#!1.88/!(3.!,L/.32.;!\9.)!+)9+L+-+,)!L5!()-+2+3(8!(*.)-/!,11G3/[!K9G/Z!

-9.!+)9+L+-,35!.==.1-!1()!L.!.2(8G(-.;!G/+)*!-9.!)G6L.3!();!-,-(8!(3.(!,=!1.88/!.6+--+)*!

5.88,\!=8G,3./1.)1.!(/!+);+1./Z!1,6O(3.;!-,!-9.!2+3G/!1,)-3,8!+)!-9.!O3./.)1.!,=!S$RS0

%,C0"!\+-9,G-!+)9+L+-,3/!]C%^[!!

V.>-Z!-,!+)2./-+*(-.!-9.!+)9+L+-,35!.==.1-!,=!6(8(L(3+1,)./!,)!-9.!=G/+,)!(//(5Z!

1.88/!\.3.!-3.(-.;!\+-9!6(8(L(3+1,).!%!();!+-/!;.3+2(-+2./!]#!();!a^!(-!1,)1.)-3(-+,)/!

3()*+)*!=3,6!@[c!-,!"?!µM[!K9.!+)9+L+-+,)!,=!1.88!=G/+,)!+)13.(/.;!+)!(!;,/.0;.O.);.)-!

6()).3Z!(/!;.-.36+).;!L5!1(81G8(-+)*!-9.!+)-.)/+-5!,=!5.88,\!95O.3-3,O9+1!1.88/!]X+*G3.!

?TZ!%^[!K9.!&%"#!2(8G./!,=!(88!+)9+L+-,3/!\.3.!/+6+8(3!-,!-9,/.!+)!-9.!MKK!(//(5[!D)!

(;;+-+,)Z! -9./.! 1,6O,G);/! O3.2.)-.;! -9.! D);+()! S$RS0%,C0"#! 2(3+()-! (/! \.88[!

K9.3.=,3.Z!-9+/!1.8801.88!=G/+,)!(//(5!+/!(!/+6O8.!();!2.3/(-+8.!-,,8!=,3!/-G;5+)*!S$RS0

%,C0"!6.;+(-.;!=G/+,)[!

!

!

!

!

!

!

!

!

!

!

!



! #@!

!

!
X+*G3.! ?[! D88G/-3(-+,)! ,=! -9.! =G/+,)! (//(5! =,3! S$RS0%,C0"[! ]$^! %,)1.O-! ,=! -9.!
2+/G(8+4.;!=G/+,)!(//(5!=,3!S$RS0%,C0"[!K9.!O.3/+/-.)-!1.88/!\.3.!-G3).;!5.88,\!();!
95O.3-3,O9+.;!L5!1.88!=G/+,)!\+-9!-\,!-5O./!,=!1.88/!-9(-!+)-3,;G1.;!HXN!();!6%9.335[!
]T^!S1())+)*!6+13,*3(O9/!]>!Y@^!,=!-9.!=G/+,)!(//(5!+)!-9.!O3./.)1.!,=!.(19!+)9+L+-,3!
(-!E"[?!µM!(=-.3!"Y!9[!]%^!K9.!=G/+,)!+)9+L+-+,)!,=!M(8(L(3+1,).!%!();!+-/!;.3+2(-+2./!
\(/!6.(/G3.;!L5!1,G)-+)*!-9.!)G6L.3!,=!5.88,\!95O.3-3,O95!1.88/!]u!?@@!v6&^!])!r!"!
L+,8,*+1(8!3.O8+1(-./^[!
!
!
!
!

!"##$%&'()*

!

! !

"+,-"''".$/!0"--1 23456789$:"##

"+,-"''".$;%<$23456789$:"##

,"-'('="*=$>9?>@!)A@5$(*B":=".$:"## !""#$%$&'#()*(
+#,,)-(.+"#%/%)".+('#,,0

$*/#%('#,,(*102)&

C9D

!
"!

#!
$!

%!
&!!

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

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

1*",!"2-+*##-'(3),0-45-677-µ!! '*##08

9
*#

",
&:

*-
;

-(
.-

<*
##(

=
-/

<2
*%

,%(
2/

<-
'*

##0

++-4'(),%(#8
>+

4?@A9@B+(>BC8
!"#"$"%&'()* +
4?@A9@B+(>BC8

'(!2(3)D-E
4?@A9@B+(>BC8

'(!2(3)D-F
4?@A9@B+(>BC8

!"#

'(!2(3)D-E

'(!2(3)D-F

>+G++

!
"!

#!

$!
%!

&!!

!"#""

!
"!
#!
$!
%!

&!!

!"#$"%&'()

!
"!
#!
$!
%!

&!!

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

>+ >+ >+ ++ ++ ++ C6 !"
#$ FHE EHI IHF 7HJ

C6 IC
H6 FHE EHI IHF 7HJ C6 IC

H6 FHE EHI IHF 7HJ

!"#!$#%&'%("#)*µ+,

!$#



! #E!

+#G! ()2/9.65)2!

f.!9(2.!+;.)-+=+.;!6(8(L(3+1,).!%!();!+-/!;.3+2(-+2./!(/!)(-G3(8!+)9+L+-,3/!,=!

()-+0S$RS0%,C0"! ]fJ0?"E^! (*.)-/Z! /+6+8(3! -,! 3.6;./+2+3Z! +)! C.3,&aWKMNRSS"!

1.88/[! D)! O(3-+1G8(3Z! 6(8(L(3+1,).! %! ();! 1,6O,G);/! ]#^Z! ]Y^Z! ();! ]a^! 9(;! (! 8(3*.!

/.8.1-+2.! +);.>! ,=! ,2.3! =+2.! 2(8G./! L.-\..)! &%"#! ();! %%"#[! D)-.3./-+)*85Z! -9,/.!

1,6O,G);/! .>9+L+-.;! O,-.)-! ()-+2+3(8! .==.1-! (*(+)/-! S$RS0%,C0"! 2(3+()-/! \+-9! ()!

&%"#!,=!E[?_"[@!vMZ!();!-9.+3!()-+2+3(8!(1-+2+-+./!\.3.!.QG(8!-,!,3!.2.)!6,3.!O,-.)-!

-9()!-9,/.!,=!198,3,QG+).!();!95;3,>5198,3,QG+).Z!-9.!()-+0S$RS0%,C0"!;3G*/!-9(-!

9(2.! L..)! X7$0(OO3,2.;! =,3! %BCD70EF! -3.(-6.)-&*0!#[! K9.! ()-+0S$RS0%,C0"!

2(3+()-/! (1-+2+-5! ,=!6(8(L(3+1,).!%! ();! +-/! ;.3+2(-+2./!\.3.! +)2./-+*(-.;! +)! 9G6()!

.6L35,)+1!I+;).5!1.88/!<&J"F#K$!1.88!8+)./[!K9./.!3./G8-/!.6O9(/+4.!-9.!O,-.)-+(8!

+6O8+1(-+,)/! ,=! 6(8(L(3+1,).! %! ();! +-/! ;.3+2(-+2./! (/! ),2.8! ()-+0S$RS0%,C0"!

1();+;(-./! =,3! -9.! -3.(-6.)-! ,=! %BCD70EF[! D)! (;;+-+,)Z! \.! ./-(L8+/9.;! (! ),2.8!

2+/G(8+4.;!1.88!=G/+,)!(//(5!=,3!S$RS0%,C0"!\+-9!S$RS0%,C0"!O.3/+/-.)-85!+)=.1-.;!

<&J"F#K$0H!1.88/!]*3..)!=8G,3./1.)1.^!();!<&J"F#K$0M!1.88/!]3.;!=8G,3./1.)1.^[!

K9+/! /+6O8.! 1.8801.88! =G/+,)! (//(5! O3,2+;./! (! 2.3/(-+8.! -,,8! =,3! /-G;5!S$RS0%,C0"!

6.;+(-.;!=G/+,)[!X+)(885Z!L.1(G/.!6(8(L(3+1,).!%!+/!O3./.)-!+)!2(3+,G/!.;+L8.!O8()-/!

-,!O3.2.)-!%BCD70EFZ!+-!1()!L.!/(=.85!();!.(/+85!(;6+)+/-.3.;!-,!-9.!.8;.385!();!/6(88!

19+8;3.)[!K9+/!=+);+)*!1,G8;!L.!(!2(8G(L8.!(OO3,(19!=,3!).\!;3G*!;.2.8,O6.)-!L(/.;!

,)!-9.!6(8(L(3+1,).!%!/-3G1-G3.Z!\9+19!9(/!;.2.8,O.;!3(O+;85!+)!3.1.)-!5.(3/[!

!

+#J!FT<0-5?02,19!$0/,5)2!

B191P1-5/)20! (! A"C! 56)91,5)2! 7-)?! ?1/0! A20,'95U0! 6U52! ,41,! /)E0-6! ,40! 6003! )7!

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

M(1.!]?@!*^!\(/!3,G*985!*3,G);!();!6(1.3(-.;!+)!6.-9(),8!]"@@!68!>!#^!=,3!"Y[!$=-.3!

1,)1.)-3(-+,)!,=!-9.!1,6L+).;!6.-9(),8!.>-3(1-Z!F@A!,=!6.-9(),8!\(/!(;;.;!();!-9.)!

.>-3(1-.;!/.2.3(8!-+6./!\+-9!9.>().[!K9.!6.-9(),8!O9(/.!\(/!-9.)!.2(O,3(-.;!();!-9.!

3./+;G.!\(/!;+/-3+LG-.;!L.-\..)!.-958!(1.-(-.!();!\(-.3[!K9.!,3*()+1!8(5.3!\(/!;3+.;Z!

.2(O,3(-.;Z!();!O(//.;!-93,G*9!/+8+1(!*.8!1,8G6)!\+-9!*3(;+.)-!/,82.)-!%<%8!!'!M.B<!

]E@@'E!-,!?@'E^!-,!*+2.!1,6O,G);!"!]Ecb!6*Z!@[#bYAZ!R=!r!@["!]%<%8!!'!M.B<!F'E^^[!
%<!VMR!]?@@!M<4Z!%7!B7^!;!b[EF!]-Z!=!r!c[Ec!<4Z!E<^Z!a[a?!];Z!=!r!c[@a!<4Z!E<^Z!

a[a@!];Z!=!r!E[bE!<4Z!E<^Z!a[Yb!];;Z!=!r!E[bEZ!c[@a!<4Z!E<^Z!a[#Y!];Z!=!r!c[#E!<4Z!"<^Z!



! #"!

#[EE!]-Z!=!r!b[Y?!<4Z!"<^Z!"[YY!]-Z!=!r!b[?b!<4Z!"<^Z!E[ab!]-Z!=!r!b[@F!<4Z!"<^Z!E[YF!0!

E[a@!]6Z!"<^Z!E["Y!0!E[Y#!]6Z!c<^[!&SD0MS]6W4^'!#cE[""b@@!wMxV(y-[!

!

.$-(/0'&'"1+"#*2*3*%&)1-0"4"50%&6*(&60'"

!
S19.6.!E[!S5)-9./+/!,=!6(8(L(3+1,).!%!;.3+2(-./!=,3!S$R!/-G;5!

!

PQ2RQ2SITQ?+.1?),H1>.!71%4QRQ.1?),H17,71%4C!7L!7!QUISQ?+,%"7"

K,!(!/,8G-+,)!,=!6(8(L(3+1,).!%!]#Y!6*Z!@[@F?!66,8^!+)!M.B<!]E!6P^!\(/!(;;.;!

/,;+G6!L,3,95;3+;.!]b!6*Z!@[EF!66,8^!(-!@!z%[!K9.!3.(1-+,)!6+>-G3.!\(/!/-+33.;!=,3!

Y!9!(-!@!z%[!K9.!3.(1-+,)!\(/!6,)+-,3.;!L5!KP%!]%<%8!WM.B<!r!E@'E^[!7+/-+88.;!

\(-.3!]#!6P^!\(/!(;;.;!-,!-9.!3.(1-+,)Z!();!-9.!3.(1-+,)!6+>-G3.!\(/!.>-3(1-.;!\+-9!

&-B$1[!K9.!1,6L+).;!,3*()+1!8(5.3!\(/!\(/9.;!\+-9!L3+).!();!;3+.;!\+-9!M*SB'[!

K9.!/,82.)-!\(/!3.6,2.;!G);.3!3.;G1.;!O3.//G3.!-,!*+2.!1,6O,G);!+!]"a!6*Z!baA^[!!
%<!VMR!]?@@!M<4Z%7!B7^!{a[c?!]-Z!k!r!c[@a!<4Z!E<^Z!a[aY!];Z!k!r!c[@a!<4Z!E<^Z!

a[?F!]/Z!E<^Z!a[Yb!];Z!k!r!c[@a!<4Z!E<^Z!a[""!0!a[#@!]6Z!"<^Z!?[Eb!0!?["Y!]6Z!E<^Z!"[Y#!

]-Z!k!r!b[?b!<4Z!"<^Z!E[b?!0!E[ca!]6Z!"E<^Z!E[a#!0!E[b?!]6Z!E<^Z!E[YF!0!E[?c!]6Z!"<^Z!

E[#@!]L3[!/[Z!E@<^[!%!%!VMR!]E"a!M<4Z!%7!B7^!{Ea@[?Z!E?c[cZ!E?b[EZ!E??[bZ!E??[?Z!

OOH

OH

OH

OH

malabaricone C (1)

NaBH4

OHOH

OH

OH

OH2

Ac2O

OOAc

OAc

OAc

OAc

OOAc

OAc

3

MeI

OOBz

OBz

OBz

OBz5

OOMe

OMe

OMe

OMe

4a R1 Ac, R2 H
4b R1 H, R2 Ac

mixture

OOH

OBz

OOMe

OMe

7

BzCl

OOBn

OBn

9

OOH

OH

OH

OH

OOH

OH

OH

OH
11

longer chain type

12
shorter chain type

OR1

OR2

OR1

OR2
6a R1 Bz, R2 H
6b R1 H, R2 Bz

mixture

8a R1 Me, R2 H
8b R1 H, R2 Me

mixture

OOH

OBn

OBn

OBn

10a R1 Bn, R2 H
10b R1 H, R2 Bn

mixture

OR1

OR2

BnBr

Total
synthesis

OR1

OR2



! ##!

EYY[?Z!E#F[cZ!E#Y[YZ!E"b[?Z!EEF["Z!EE?[?Z!EE?[EZ!EEY[cZ!E@a[bZ!ac[FZ!#a[YZ!#Y[cZ!#E[?Z!

"F[#Z!"F["Z!"F[EZ!"c[FZ!"?["[!&SD0MS]6W4^'!#c#[Ecb!wMxV(y-[!

!

PQ2RQ2SITQ?+$-!",H1>.!71%4QRQ,H,7,71%4QUISQ>.!71%!7!#?+$-!"$"!"8"

K,!(!/,8G-+,)!,=!6(8(L(3+1,).!%!]#?!6*Z!@[@Fc!66,8^!+)!O53+;+).!]E!6P^!\(/!(;;.;!

$1&B! ]E[?!6P^! (-! b@! z%!();! /-+33.;!,2.3)+*9-! (-! b@! z%[!K9.! 3.(1-+,)!6+>-G3.!\(/!

.>-3(1-.;!\+-9!&-B$1!();!\(/9.;!\+-9!L3+).[!K9.!,3*()+1!O9(/.!\(/!;3+.;!L5!M*SB'!

();!.2(O,3(-.;!\+-9!3.;G1.;!O3.//G3.[!K9.!13G;.!O3,;G1-!\(/!OG3+=+.;!L5!/+8+1(!*.8!

1,8G6)!193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^!-,!,L-(+)!1,6O,G);!=!]Y?!6*Z!cbA^[!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b[YE!]-Z!k!r!c[#E!<4Z!E<^Z!b[@"!0!b[@F!]6Z!Y<^Z!a[Fc!];Z!

k!r!E[bE!<4Z!E<^Z!"[b"!]-Z!k!r!b[##!<4Z!"<^Z!"[?c!]-Z!k!r!b[?@!<4Z!"<^Z!"["b!];Z!k!r!E[bE!

<4Z!a<^Z!"["?!]/Z!a<^Z!E[a"!0!E[ab!]6Z!"<^Z!E[?b!0!E[aE!]6Z!"<^Z!E[#E!]/Z!c<^[!%!%!VMR!

]E"a!M<4Z!%7%8!^! {"@E[#Z! Eac[aZ! Eac[?Z! Eac[YZ! Ea"[cZ! EaE[EZ! EYb[aZ! EYE[bZ! E#F[cZ!

E#@[#Z!E"c[@Z!E"a[YZ!E"#[EZ!E""[FZ!E"@[YZ!YY[@Z!#?[#Z!#E[@Z!"F[#Z!"F["Z!"#[aZ!"@[FZ!"@[a[!

&SD0MS]6W4^'!?YF[#Eb!wMxV(y-[!

!

SQ2RQ2PQ$-!",H1QVQ.1?),H1>.!71%47,7$7,1%4QUIVQ>.!71%!7!#?+$-!"$"!"9*"$7?#SQ2RQ2VQ

$-!",H1QPQ.1?),H1>.!71%47,7$7,1%4QUIVQ>.!71%!7!#?+$-!"$"!"93"

K,!(!/-+33.;!/,8G-+,)!,=!6(8(L(3+1,).!%!]?"!6*Z!@[E?!66,8^!+)!%<!%V!]"!6P^!\(/!

(;;.;!J&%B!! ]a@!6*Z! @[Y#!66,8^! (-! 3,,6! -.6O.3(-G3.[!K9.! 3.(1-+,)!6+>-G3.!\(/!

/-+33.;!=,3!E?!6+)[!K9.!-.6O.3(-G3.!\(/!3.;G1.;!-,!@!z%Z!();!$1&B!]YE!̀ PZ!@[YY!66,8^!

\(/!(;;.;[!K9.!6+>-G3.!\(/!/-+33.;!=,3!E!9[!K9.!6+>-G3.!\(/!.>-3(1-.;!\+-9!&-B$1!

();!\(/9.;!\+-9!L3+).[!K9.!,3*()+1!O9(/.!\(/!;3+.;!L5!M*SB'!();!.2(O,3(-.;!\+-9!

3.;G1.;! O3.//G3.[! K9.! 13G;.! O3,;G1-! \(/! OG3+=+.;! L5! /+8+1(! *.8! 1,8G6)!

193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^!-,!,L-(+)!(!6+>-G3.!,=!%,6O,G);!G!]Ec!6*Z!

"aA^[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b[Y"!]-Z!k!r!c[Ec!<4Z!E<^Z!b[@a!];Z!k!r!c[#E!<4Z!"<^Z!

a[Fc!];Z!k!r!c[#E!<4Z!E<^Z!a[cc!0!a[FY!]6Z!E<^Z!a[c"!];Z!k!r!E[F?!<4Z!E<^Z!a[b"!];;Z!k!r!

"[@cZ!c[Ec!<4Z!E<^Z!"[aF!0!"[b?!]6Z!"<^Z!"[?@!0!"[?a!]6Z!"<^Z!"[##!0!"[#?!]6Z!#<^Z!"["?!

0!"["b!]6Z!a<^Z!E[a"!_!E[ab!]6Z!"<^Z!E[??!_!E[a@!]6Z!"<^Z!E[#E!]6Z!c<^[!%!%!VMR!]E"a!

M<4Z!%7%8!^!{!"@E[?Z!Ebb[bZ!Eac[bZ!Eac[aZ!Ea"[cZ!EaE[EZ!E?F[YZ!EYb[aZ!EYa[?Z!EYY[aZ!

EY"[@Z! E#a[?Z! E#?[FZ! E#@[YZ! E"b[FZ! E"a[cZ! E""[@Z! E"E[FZ! E"@[FZ! E"@[YZ! EEb[aZ! EEb[?Z!



! #Y!

YY[@Z! #?[#Z! #Y[FZ! #E[#Z! #E[@Z! "F[#Z! "F["Z! "F[EZ! "F[@Z! "#[aZ! "E[@Z! "@[F[!&SD0MS]6W4^'!

?@b["#E!wMxV(y-[!

!

PQ2RQ2SITQC+02C!7L,1%,H14>.!71%4QRQ,H,7,71%4QUISQ>.!71%!7!#?+C!7L,$"!":"

K,!(!/,8G-+,)!,=!6(8(L(3+1,).!%!]?@!6*Z!@[EY!66,8^!+)!O53+;+).!]E!6P^!\(/!(;;.;!

T4%8! ]a?! `PZ! @[?a! 66,8^! (-! 3,,6! -.6O.3(-G3.[! K9.! 3.(1-+,)! 6+>-G3.! \(/! /-+33.;!

,2.3)+*9-!(-!3,,6!-.6O.3(-G3.[!K9.!3.(1-+,)!6+>-G3.!\(/!.>-3(1-.;!\+-9!&-B$1!();!

\(/9.;! \+-9! L3+).[! K9.! ,3*()+1! O9(/.! \(/! ;3+.;! L5! M*SB'$ ();! .2(O,3(-.;! \+-9!

3.;G1.;! O3.//G3.[! K9.! 13G;.! O3,;G1-! \(/! OG3+=+.;! L5! /+8+1(! *.8! 1,8G6)!

193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^!-,!,L-(+)!1,6O,G);!J!]aa!6*Z!aEA^[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!c[EY!];;Z!k!r!E[E@Z!c[Ec!<4Z!Y<^Z!c[@#!0!c[@c!]6Z!Y<^Z!

b[aE!0!b[ab!]6Z!"<^Z!b[Yc!0!b[??!]6Z!b<^Z!b[#b!];-Z!k!r!"[YYZ!b[c"!<4Z!Y<^Z!b["c!];Z!k!r!

c[@a!<4Z!E<^Z!b["Y!];Z!k!r!c[#E!<4Z!"<^Z!b[Eb!];Z!k!r!E[F?!<4Z!E<^Z!b[E"!];;Z!k!r!E[c#Z!

c[Ec!<4Z!E<^Z!"[ba!]-Z!k!r!b[##!<4Z!"<^Z!"[?F!]-Z!k!r!b[?b!<4Z!"<^Z!E[?@!0!E[?c!]6Z!Y<^Z!

E[Ea!0!E["#!]6Z!"<^Z!E[@a!0!E[EY!]6Z!a<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!{!"@E[#Z!EaY[?Z!

EaY[#Z! Ea"[cZ! EaE[EZ! EYb[FZ! EY"["Z! EYE[cZ! EY@[#Z! E#Y[@Z! E##[aZ! E##[?Z! E#@[YZ! E#@[#Z!

E#@[EZ!E"c[FZ!E"c[bZ!E"c[YZ!E"a[?Z!E"#["Z!E"#[EZ!E"@[aZ!YY[EZ!#?[YZ!#E[EZ!"F["Z!"F[EZ!

"F[@Z!"#[?[!&SD0MS!]6W4^'!bFb[#bc!wMxV(y-[!

!

SQ2RQ2PQ2C!7L,1%,H14QVQ.1?),H1>.!71%47,7$7,1%4QVQ.1?),H1>.!71%#C!7L,$"!";*"$7?#

SQ2RQ2VQ2C!7L,1%,H14QPQ.1?),H1>.!71%47,7$7,1%4QVQ.1?),H1>.!71%#C!7L,$"!";3"

K,!(!/,8G-+,)!,=!6(8(L(3+1,).!%!]?@!6*Z!@[EY!66,8^!+)!O53+;+).!]"!6P^!\(/!(;;.;!

T4%8!]##!`PZ!@["c!66,8^!(-!@!z%[!K9.!3.(1-+,)!\(/!/-+33.;!=,3!#@!6+)!(-!@!z%!();!

6,)+-,3.;!L5!KP%!]709.>().W&-B$1!r!#'"^[!K9.!3.(1-+,)!6+>-G3.!\(/!.>-3(1-.;!\+-9!

&-B$1!();!\(/9.;!\+-9!L3+).[!K9.!,3*()+1!O9(/.!\(/!;3+.;!L5!M*SB'!();!.2(O,3(-.;!

\+-9! 3.;G1.;! O3.//G3.[! K9.! 13G;.! O3,;G1-! \(/! OG3+=+.;! L5! /+8+1(! *.8! 1,8G6)!

193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^!-,!,L-(+)!(!6+>-G3.!,=!1,6O,G);!N!]""!6*Z!

"cA^[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!E"[b#!]L3[!/[Z!E<^Z!c[Ec!0!c["?!]6Z!Y<^Z!b[a#!0!b[b@!]6Z!

"<^Z!b[YF!0!b[?b!]6Z!Y<^Z!b[YE!0!b[Yc!]6Z!E<^Z!b[@F!];Z!k!r!c[#E!<4Z!E<^Z!a[F"!0!b[@E!

]6Z!"<^Z!a[cb!];Z!k!r!E[bE!<4Z!E<^Z!a[ba!];;Z!k!r!E[c#Z!c[Ec!<4Z!E<^Z!a[ab!];;Z!k!r!"[cEZ!

b[FY!<4Z!E<^Z!"[cF!];-Z!k!r!Y[cFZ!b[Y?!<4Z!"<^Z!"[YF!0!"[?a!]6Z!"<^Z!E[?a!0!E[aY!]6Z!



! #?!

"<^Z!E[Yc!0!E[?a!]6Z!"<^Z!E[@#!0!E["#!]6Z!c<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!{!"@a[@Z!

Ea?[EZ! Ea#[cZ! Ea"[cZ! EaE[EZ! E?E[#Z! EYa[cZ! EY?[@Z! EY"["Z! E#?[EZ! E#Y[#Z! E#Y[@Z! E#@[YZ!

E#@[#Z!E"c[FZ!E"c[bZ!E"b[@Z!E""[EZ!E""[@Z!E"E[EZ!EEb[FZEEa[?Z!EEY[bZ!EEY["Z!YY[@Z!#?[#Z!

#Y[FZ!#E[#Z!#E[EZ!"F["Z!"F[@Z!"c[FZ!"#[F[!&SD0MS!]6W4^'!?cF["aY!wMxV(y-[!

!

UQ2SITQ?+/!".,H1>.!71%4QRQ2VIPQ?+/!".,H1>.!71%47,7$7QUQ,7!" <=" UQ2SITQ

?+/!".,H1>.!71%4QRQ2VQ.1?),H1QPQ/!".,H1>.!71%47,7$7QUQ,7!" >*" $7?# UQ2SITQ

?+/!".,H1>.!71%4QRQ2PQ.1?),H1QVQ/!".,H1>.!71%47,7$7QUQ,7!">3"

K,!(!/-+33.;!/,8G-+,)!,=!6(8(L(3+1,).!%!]?@!6*Z!@[EY!66,8^!+)!?!6P!,=!7MX!\(/!

(;;.;!J&%B!!]Fb!6*Z!@[b@!66,8^!();!M.D!]#Y[ca!`PZ!@[?a!66,8^[!K9.!3.(1-+,)!\(/!

/-+33.;! (-! 3,,6! -.6O.3(-G3.! =,3! "Y!9Z! ();! -9.! 3./G8-+)*!6+>-G3.!\(/! .>-3(1-.;!\+-9!

&-B$1[!K9.!,3*()+1! 8(5.3!\(/!;3+.;!\+-9!M*SB'! ();!.2(O,3(-.;[!K9.!OG3+=+1(-+,)!

G/+)*!/+8+1(!*.8!1,8G6)!193,6(-,*3(O95!]&-B$1W%<%8!W709.>().!r!E'E'"^!,L-(+).;!

1,6O,G);!M!]Eb[c!6*^!();!(!6+>-G3.!,=!1,6O,G);!V!]E@!6*^!

%,6O,G);!M'!%<!VMR!]?@@!M<4Z!%7%8!^!{!b[""!0!b["a!]E<Z!6^Z!a[bb!_!a[bF!]E<Z!

6^Z!a[b@!_!a[bE!]"<Z!6^Z!a[?Y!];Z!k!r!c[a!<4Z!"<^Z!#[cb!]/Z!#<^Z!#[c?!]/Z!#<^Z!#[bb!]/Z!

a<^Z!"[b#!]-Z!k!r!b[?!<4Z!"<^Z!"[?Y!]-Z!k!r!E@!<4Z!"<^Z!E[aa!]-Z!k!r!b["Z!"<^Z!E[?F!]6Z!

"<^Z!E[#"!]L3[!/[!c<^[!%!%!VMR!]E"?!M<4Z!%7%8!^!{!"@?[?Z!Ea"[cZ!EaE[EZ!E?a[aZ!EYc[bZ!

EYb[@Z!E#?[aZ!E#@[#Z!E"@[bZ!E"@[EZ!EEE[bZ!EEE[EZ!E@Y[@Z!??[FZ!??[cZ!??[cZ!??[cZ!YY[cZ!

#?[aZ!#E[bZ!"F[YZ!"F[YZ!"F[#Z!"F[EZ!"#[?[!&SD!MS]6W4^'!Y#b["Y?!wMxV(y-[!

%,6O,G);!V'!%<!VMR!]?@@!M<4Z!%7%8!^!{!b["#!0!b["a!]6Z!E<^Z!a[b?!0!a[c"!]6Z!E<^Z!

a[a?!0!a[ac!]6Z!"<^Z!a[?Y!];Z!k!r!c[a!<4Z!"<^Z!#[cb!];Z!k!r!F!<4Z!#<^Z!#[bb!]/Z!a<^Z!"[b#!

]-Z!k!r!b[?!<4Z!"<^Z!"[?E!];-Z!k!r!E"["Z!b[c!<4Z!"<^Z!E[aa!]-;Z!k!r!b[EZ!#["!<4Z!"<^Z!E[?a!

0!E[?c!]6Z!"<^Z!E[#E!];Z!k!r!a[a!<4Z!c<^[!%!%!VMR!]E"?!M<4Z!%7%8!^!{!"@?[?Z!Ea"[cZ!

EaE[EZ!E?a[bZ!EYa[#Z!E#Y[FZ!E#@[#Z!E"@[cZ!EEF[aZ!EEY[aZ!EEY[@Z!EE@[FZ!E@Y[@Z!??[cZ!??[cZ!

??[cZ!YY[cZ!#?[aZ!#E[cZ!"F[YZ!"F[YZ!"F["Z!"F[EZ!"#[?[!&SD!MS]6W4^'!Y"#["Y?!wMxV(y-[!

!

UQ2SQ2C!7L1%,H14QTQ.1?),H1>.!71%4QRQ2VIPQC+02C!7L1%,H14>.!71%47,7$7QUQ,7!# RI# RQ

2PQ2C!7L1%,H14QVQ.1?),H1>.!71%4QUQ2SITQC+02C!7L1%,H14>.!71%47,7$7QUQ,7!" ?@*" $7?#

RQ2VQ2C!7L1%,H14QPQ.1?),H1>.!71%4QUQ2SITQC+02C!7L1%,H14>.!71%47,7$7QUQ,7!"?@3"

S,;+G6!95;3+;.!a@A!+)!,+8!]EE["!6*Z!@["c!66,8^!\(/!(;;.;!-,!(!/-+33.;!/,8G-+,)!,=!

6(8(L(3+1,).!%! ]?@!6*Z!@[EY!66,8^! +)!?!6P!7MX!(-!@! z%[!$=-.3! /-+33+)*! =,3!E!9Z!



! #a!

L.)458!L3,6+;.!]aa!`PZ!@["c!66,8^!\(/!(;;.;!;3,O\+/.Z!();!-9.!/,8G-+,)!\(/!/-+33.;!

(-!3,,6!-.6O.3(-G3.!=,3!"Y!9[!K9.!3.(1-+,)!\(/!QG.)19.;!\+-9!M.B<Z!.2(O,3(-.;Z!();!

.>-3(1-.;! \+-9! &-B$1[! K9.! ,3*()+1! 8(5.3! \(/! ;3+.;! \+-9! 6(*)./+G6! /G8=(-.! ();!

.2(O,3(-.;[! K9.! OG3+=+1(-+,)! G/+)*! /+8+1(! *.8! 1,8G6)! 193,6(-,*3(O95! ]70

9.>().W&-B$1!r!Y'E^!*(2.!1,6O,G);!O!]c[F!6*^!();!(!6+>-G3.!,=!"K!]Y[?!6*^[!

%,6O,G);!O'!%<!VMR!]?@@!M<4Z!%7%8!^!{!E#["c!]/Z!E<^Z!b["?!0!b[Y?!]6Z!Ea<^Z!

a[c?!];Z!k!r!c[E!<4Z!E<^Z!a[bc!]6Z!E<^Z!a[ab!0!a[aF!]6Z!E<^Z!a[?F!];Z!k!r!c[a!<4Z!E<^Z!

a[Ya!];Z!k!r!c[#!<4Z!E<^Z!?[EY!]/Z!"<^Z!?[E"!]/Z!"<^Z!?[@F!]/Z!"<^Z!"[Fa!]-Z!k!r!b[?!<4Z!

"<^Z!"[Yc!]-Z!k!r!b[b!<4Z!"<^Z!E[?@!0!E[?b!]6Z!Y<^Z!E[@F!0!E["E!]6Z!c<^[!%!%!VMR!]E"?!

M<4Z!%7%8!^!{!"@c[@Z!EaY[bZ!Ea@[YZ!EYc[cZ!EYb[EZ!E#b[aZ!E#b[?Z!E#c[?Z!E#?[bZ!E#?[bZ!

E"c[bZ! E"c[bZ! E"c[?Z! E"c[YZ! E"c[YZ! E"c[YZ! E"c["Z! E"c["Z! E"b[bZ! E"b[bZ! E"b[YZ! E"b[YZ!

E"b[#Z!E"b[#Z!E"b[#Z!E"E["Z!EE?[bZ!EE?[#Z!EEE[EZ!E@?[@Z!E@"["Z!bE[aZ!bE[YZ!bE["Z!Y?[#Z!

#?[YZ!#E[?Z!"F[#Z!"F[#Z!"F["Z!"F[EZ!"Y[?[!&SD!MS]6W4^'!a?E[Y@a!wMxV(y-[!

%,6O,G);!"K'!%<!VMR!]?@@!M<4Z!%7%8!^!{!b[Eb!0!b[Y"!]6Z!Ea<^Z!a[c"!0!a[c?!]6Z!

E<^Z!a[b?!0!a[bc!]6Z!E<^Z!a[ab!0!a[aF!]6Z!E<^Z!a[?F!];Z!k!r!c[#!<4Z!E<^!?[@c!]/Z!"<^Z!

?[@b!]/Z!Y<^Z!"[ba!]-Z!k!r!b[?!<4Z!"<^Z!"[Yc!]-Z!b[?!<4Z!"<^Z!E[aE!0!E[aY!]6Z!"<^Z!E[?E!0!

E[?Y!]6Z!"<^Z!E["E!0!E["?!]6Z!c<^[!%!%!VMR!]E"?!M<4Z!%7%8!^!{!"@a[YZ!EaE[EZ!E?F[YZ!

E?b[bZ! E??[cZ! E#a[aZ! E#a[aZ! E#a[?Z! E#@[#Z! E#@[#Z! E"c[bZ! E"c[bZ! E"c[?Z! E"c[?Z! E"c[?Z!

E"c[#Z! E"b[cZ! E"b[cZ! E"b[cZ! E"b[cZ! E"b[@Z! E"b[@Z! E"b[@Z! E"b[@Z! E"b[@Z! E"E[#Z! EEF[aZ!

EEY[cZ!EEY[#Z!EE"[YZ!E@?[cZ!bE[#Z!bE[EZ!b@[YZ!YY[cZ!#?[aZ!"F[YZ!"F[#Z!"F["Z!"b[FZ!"b[cZ!

"#[?[!&SD!MS]6W4^'!a?E[Y@a!wMxV(y-[!

"

!

!



! #b!

!
S19.6.!"'!S5)-9.-+1!3,G-.!=,3!-9.!8,)*.3!();!/9,3-.3!(8I58019(+)!-5O.!6(8(L(3+1,).!%!
!

WQ2C!7L1%,H14,-"$7QUQ,%#?8*#

B1-().0EZc0;+,8!]E"["!*Z!cY!66,8^!\(/!;+8G-.;!+)!7MX!]E@@!6P^!();!1,,8.;!-,!@!z%!

();!V(<!]#[#a!*Z!cY!66,8s!a@A!;+/O.3/+,)!+)!6+).3(8!,+8^!\(/!(;;.;!-,!-9.!6+>-G3.[!

K9.!6+>-G3.!\(/! -9.)!L3,G*9-! -,! 3,,6! -.6O.3(-G3.!();!/-+33.;! =,3!#@!6+)[!T.)458!

L3,6+;.! ]E@!6PZ!cY!66,8^!\(/! (;;.;!;3,O\+/.! -,! -9.! 3.01,,8.;!6+>-G3.Z! ();! -9.!

3./G8-+)*!6+>-G3.!\(/!-9.)!1,)-+)G,G/85!/-+33.;!(-!3,,6!-.6O.3(-G3.!=,3!"Y!9[!$=-.3!

1,6O8.-+,)Z!-9.!6+>-G3.!\(/!-9.)!QG.)19.;!\+-9!1+-3+1!(1+;Z!.2(O,3(-.;Z!();!.>-3(1-.;!

\+-9!;+.-958!.-9.3[!K9.!,3*()+1!8(5.3!\(/!\(/9.;!\+-9!V(<%B!Z!;3+.;!,2.3!M*SB'Z!

();! .2(O,3(-.;[! K9.! 13G;.! O3,;G1-/! \.3.! OG3+=+.;! \+-9! /+8+1(! *.8! 1,8G6)!

HO OHn
NaH, BnBr

HO OBnn
PPh3, NBS

Br OBnn

PPh3 Ph3P OBnn

Br
OBnn

MeO

H2, Pd/C

MeO

OH
n

IBX

MeO

O
n

MeO

OH OH

BnO

O

p-TsOH

MeO

n+1

OH

BnO

O

MeO

OH

HO

O

BBr3

HO

OH

HO

O
H2, Pd/C

THF
rt, o.n.

THF
rt, 2h

MeCN
80 oC, o.n.

NaH, THF
0 oC then rt

15 h

MeOH
rt, o.n.

THF/DMSO
40 oC, 2h

LDA/HMPA
THF

-78 oC, 3.5 h

toluene
80 oC, 1h

acetone
rt, 4h

DCM
0 oC then rt

20 min.

a: n=6
b:   =2

13a (52%)
13b (85%)

14a (95%)
14b (75%)

15a (81%)
15b (65%)

16a (59%)
16b (62%)

17a (87%)
17b (85%)

18a (82%)
18b (89%)

20a (56%)
20b (54%)

21a (51%)
21b (60%)

22a (71%)
22b (88%)

11 (45%)
12 (56%)
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OH

BnO

O

OMe OMe

OMe OMe

OMe

OHOMe

H

MeO
OMe

O

n+1

n+1 n+1



! #c!

193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^!-,!*+2.!1,6O,G);!"=1!]E@[#!*Z!?"A^!(/!(!

5.88,\!,+8[!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b["#!0!b[#c!]6Z!?<^Z!Y[?@!]/Z!"<^Z!#[a#!]-Z!k!r!a[a!<4Z!

"<^Z!#[Yb!]-Z!k!r!a[a!<4Z!"<^Z!E[?"!0!E[ac!]6Z!Y<^Z!E[##!0!E[Ya!]6Z!c<^[!%!%!VMR!]E"a!

M<4Z!%7%8!^!X!E#c[bZ!E"c[#Z!E"b[aZ!E"b[?Z!b"[cZ!b@[?Z!a"[FZ!#"[bZ!"F[bZ!"F[YZ!"F[#Z!

"a[EZ!"?[b[!&SD!MS]6W4^'!G);.-.1-.;Z!%(81;!=,3!%%"<&'B&'!"#a[Ebba!

%,6O,G);!"=P'!5.88,\!,+8Z!cYA!5+.8;[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b["#!0!b[#b!]6Z!?<^Z!Y[?@!]/Z!"<^Z!#[?F!]-Z!k!r!a[EE!<4Z!

"<^Z!#[YF!]-Z!k!r!a[EE!<4Z!"<^Z!E[?c!0!E[bY!]6Z!Y<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!X!

E#c["Z!E"c[YZ!E"b[cZ!E"b[bZ!E"b[bZ!E"b[bZ!b#[@Z!b@[YZ!b@[#Z!b@[#Z!a"[aZ!a"[?Z!a"[YZ!#@[@Z!

"a[a[!!&SD!MS]6W4^'!G);.-.1-.;Z!%(81;!=,3!%%%<%(B&'!Ec@[EE?@!

!

222WQC),/,,-"1%4,H14/!".1%4C!7L!7!#?9*#

K,!(!/-+33.;!/,8G-+,)!,=!"=1!]b[F!*Z!##[?!66,8^!+)!K<X!(-!@!z%!\(/!(;;.;!!

'0L3,6,/G11+)+6+;.! ]E"! *Z! ab! 66,8^! ();! -3+O9.)58O9,/O9+).! ]Eb[?! *Z! ab! 66,8^!

O,3-+,)\+/.[!K9.!3.(1-+,)!6+>-G3.!\(/!-9.)!L3,G*9-!-,!3,,6!-.6O.3(-G3.!();!/-+33.;!

=,3!"!9[!$=-.3!1,6O8.-+,)Z!E@!6P!M.B<!\(/!(;;.;!-,!-9.!3.(1-+,)!6+>-G3.!();!-9.!

3.(1-+,)!6+>-G3.!\(/!1,)1.)-3(-.;!-,!9(8=!-9.!+)+-+(8!2,8G6.!();!;+8G-.;!\+-9!709.>().[!

K9.!O3.1+O+-(-.!\(/!3.6,2.;!L5!=+8-3(-+,)!();!-9.!=+8-3(-.!\(/!1,)1.)-3(-.;!-,!8.(2.!(!

3./+;G.Z!\9+19!\(/!193,6(-,*3(O9.;!]709.>().W&-B$1!r!F'E^!-,!*+2.!1,33./O,);+)*!

1,6O,G);!"G1!]F[?!*Z!F?A^!(/!(!1,8,38.//!,+8[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b["Y!0!b[#a!]6Z!?<^Z!Y[?@!]/Z!"<^Z!#[Ya!]-Z!k!r!a[a@!<4Z!

"<^Z!#[Y@!]-Z!k!r!a[cY!<4Z!"<^Z!E[cY!]QG+)Z!k!r!a[Fa!<4Z!"<^Z!E[aE!]QG+)Z!k!r!a[cY!<4Z!

"<^Z!E["b!0!E[Ya!]6Z!c<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!X!E"c[#Z!E"b[aZ!E"b[?Z!bb[#Z!

bb[@Z! ba[cZ! b"[FZ! b@[YZ! YF[?Z! #Y[@Z! #"[cZ! "F[bZ! "F["Z! "c[bZ! "c[EZ! "a[E[!&SD!MS]6W4^'!

G);.-.1-.;Z!%(81;!=,3!%%"<&!T3B'!"Fc[@F#"!!

%,6O,G);!"GP'!1,8,38.//!,+8Z!b?A!5+.8;[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b["#!0!b[#b!]6Z!?<^Z!Y[?@!]/Z!"<^Z!#[?@!]-Z!k!r!a["#!<4Z!

"<^Z!#[Y#!]-Z!k!r!a[b"!<4Z!"<^Z!E[F#!0!"[@E!]6Z!"<^Z!E[bE!0!E[c@!]6Z!"<^[!%!%!VMR!]E"a!

M<4Z!%7%8!^!X!E#c[?Z!E"c[YZ!E"b[aZ!E"b[aZ!b"[FZ!aF[#Z!##[cZ!"F[bZ!"c[Y[!&SD!MS]6W4^'!

G);.-.1-.;Z!%(81;!=,3!%%%<%"T3B'!"Y"[@#@a!!

!



! #F!

2WQ2C!7L1%,H14,-"1%4")+>.!71%>.,0>.,7+(/#?:*#

K3+O9.)58O9,/O9+).! ]EY[Y! *Z! ??! 66,8^! ();! E#(! ]?[Y! *Z! Ec! 66,8^! \.3.! ;+8G-.;! +)!

%<&%8&!();!9.(-.;!(-!c@!z%!=,3!"Y!9[!$=-.3!1,6O8.-+,)Z!-9.!/,82.)-!\(/!.2(O,3(-.;!

();!-9.!3.(1-+,)!6+>-G3.!\(/!O(//.;!-93,G*9!(!/9,3-!/+8+1(!*.8!1,8G6)!.8G-.;!=+3/-!\+-9!

%<%8!! -,! 3.6,2.! -3+O9.)58O9,/O9+).! ();! -9.)! \+-9! %<%8!WM.B<! r! F'E! -,! *+2.!

1,6O,G);!"J1!]c["!*Z!cEA^!(/!(!1,8,38.//!*.8[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b[ab!0!b[F@!]6Z!E?<^Z!b[""!0!b[#a!]6Z!?<^Z!Y[Yb!]/Z!"<^Z!

#[ba!0!#[c?!]6Z!"<^Z!#[Y"!]-Z!k!r!a[a@!<4Z!"<^Z!E[Yc!0!E[aF!]6Z!a<^Z!E[Ec!0!E[#Y!]6Z!a<^[!
%!%!VMR!]E"a!M<4Z!%7%8!^!X!E#?[@Z!E#?[@Z!E##[aZ!E##[?Z!E#@[?Z!E#@[YZ!E"c[#Z!E"b[aZ!

E"b[YZ!EEc[aZ!EEb[FZ!b"[cZ!b@[YZ!YF[?Z!Yb[cZ!#@[#Z!#@["Z!"F[aZ!"F[@Z!"c[FZ!"a[@Z!"#[@Z!""[a[!

&SD!MS]6W4^'!YcE[EY!wM0T3y-[!

%,6O,G);!"JP'!\9+-.!/,8+;Z!a?A!5+.8;[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b[a"!0!b[ca!]6Z!E?<^Z!b[EF!0!b[##!]6Z!?<^Z!Y[Ya!]/Z!"<^Z!

#[b@!0!#[c"!]6Z!"<^Z!#[a@!]-Z!k!r!?[a"!<4Z!"<^Z!E[FY!0!"[@b!]6Z!"<^Z!E[b#!0!E[cF!]6Z!"<^[!
%!%!VMR!]E"a!M<4Z!%7%8!^!X!E#c[YZ!E#?[@Z!E#?[@Z!E#Y[#Z!E#Y["Z!E##[aZ!E##[?Z!E#@[?Z!

E#@[YZ!E#@["Z!E#@[EZ!E"c[#Z!E"b[aZ!E"b[?Z!EEc[?Z!EEb[cZ!b"[bZ!ac[cZ!"F[?Z!""[#Z!EF[a[!&SD!

MS]6W4^'!Y"?[@c!wM0T3y-[!

!

2Y4QPQ2RQ2C!7L1%,H147,7QUQ!7QUQ1%4QUISQ?+/!".,H1C!7L!7!#?;*#

D)!(!3,G);!L,--,6!=8(/I!G);.3!)+-3,*.)!*(/Z!O9,/O9,)+G6!/(8-!"J1!]Y!*Z!b[E"!66,8^!

();!/,;+G6!95;3+;.!]E[Y"*Z!#?[a!66,8s!a@A!;+/O.3/+,)!+)!6+).3(8!,+8^!\.3.!;+8G-.;!+)!

;35!K<X!]E@@!6P^[!K9.!6+>-G3.!\(/!/-+33.;!(-!@!z%!=,3!"!9!-,!=,36!(!58+;.[!$!/,8G-+,)!

,=!#ZY0;+6.-9,>5!L.)4(8;.95;.!]E[?Y!*Z!F[#!66,8^!+)!K<X!]?!6P^!\(/!(;;.;!-,!-9.!

3.(1-+,)!6+>-G3.!;3,O\+/.[!K9.!6+>-G3.!\(/! -9.)!L3,G*9-! -,!3,,6!-.6O.3(-G3.!();!

/-+33.;!=,3!#!9[!K9.!3.(1-+,)!6+>-G3.!\(/!O,G3.;!+)-,!+1.!\(-.3Z!(1+;+=+.;!\+-9!(QG.,G/!

<%8Z!();!.>-3(1-.;!\+-9!%<%8![!K9.!,3*()+1!8(5.3!\(/!\(/9.;!\+-9!V(<%B!!();!;3+.;!

-,! ,L-(+)! (! 5.88,\! 13G;.! ,+8[! K9.! 13G;.! O3,;G1-!\(/! OG3+=+.;! L5! /+8+1(! *.8! 1,8G6)!

193,6(-,*3(O95!]709.>().W&-B$1!r!Y'E^Z!*+2+)*!"N1!]E[?Y!*Z!?FA^!(/!(!5.88,\!,+8[!
%<!VMR!]?@@!M<4Z!%7%8!^!!{!b["@!0!b[#b!]6Z!?<^Z!a[bc!0!a[F"!]6Z!#<^Z!a[##!];Z!k!r!

EE[Yc!<4Z!E<^Z!?[?c!];Z!k!r!EE[b#!<4Z!E<^Z!Y[YF!]/Z!"<^Z!#[c?!0!#[F"!]6Z!a<^Z!#[Y?!]-Z!k!

r!a[a@!<4Z!"<^Z!"[##!];;Z!k!r!E[?FZ!b[Y?!<4Z!"<^Z!E[??!0!E[aa!]6Z!"<^Z!E[YE!0!E[?@!]6Z!

"<^Z!E["E!0!E[Y@!]6Z!c<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!X#EYc[?Z!EYb[bZ!E#c[bZ!E#E[FZ!



! Y@!

E#@[cZ!E"c[?Z!E"c[YZ!E"c[#Z!E"b[aZ!E"b[?Z!E"E[#Z!EE"[EZ!EE"[EZ!b"[FZ!b@[?Z!??[FZ!??[cZ!

#@[@Z!"F[cZ!"F[cZ!"F[YZ!"c[bZ!"a["Z!"a["[!&SD!MS]6W4^'!#F@[bF!wMxV(y-[!

%,6O,G);!"NP'!5.88,\!,+8Z!a"A!5+.8;[!
%<!VMR!]?@@!M<4Z!%7%8!^!{!b["#!0!b[#c!]6Z!?<^Z!a[bc!0!a[F@!]6Z!#<^Z!a[#@!0!a[#F!

]6Z!E<^Z!a[@c!]-;Z!k!r!a[FaZ!E?[a#!<4Z!E<^Z!Y[?"!]/Z!"<^Z!#[c#!0!#[F"!]6Z!a<^Z!#[?"!]-;Z!

k!r!a[#?Z!E@["a!<4Z!"<^Z!"["b!0!"[#Y!]6Z!"<^Z!E[b?!0!E[cY!]6Z!"<^[!%!%!VMR!]E"a!M<4Z!

%7%8!^!X!EYc[?Z!EYb[cZ!E#c[aZ!E#@[FZ!E"F[@Z!E"c[bZ!E"b[aZ!E"b[aZ!E"b[#Z!E"a[cZ!E"a[#Z!

E"E[#Z!EE"[EZ!EE@[FZ!b"[FZ!aF[cZ!??[FZ!??[FZ!#@[EZ!"?[Y[!&SD!MS]6W4^'!##Y[Fb!wMxV(y-[!

!

RQ2VIPQ?+/!".,H1>.!71%47,7$7QUQ,%#?<*#

$!/,8G-+,)!,=!"N1!]b#b!6*Z!"!66,8^!+)!6.-9(),8!]"?!68^!\(/!95;3,*.)(-.;!,2.3!?A!

N;W%!]@[#!*^!(-!3,,6!-.6O.3(-G3.!G);.3!95;3,*.)!*(/!=,3!"Y!9[!$=-.3!1,6O8.-+,)!,=!

-9.!3.(1-+,)Z!-9.!1(-(85/-!();!/,82.)-!\.3.!3.6,2.;[!K9.!13G;.!O3,;G1-!\(/!OG3+=+.;!

L5!/+8+1(!*.8!1,8G6)!193,6(-,*3(O95! ]709.>().W&-B$1!r!#'E^! -,!,L-(+)!1,6O,G);!

"M1!]Ycc!6*Z!cbA^!(/!(!1,8,38.//!,+8[!
%<!VMR!]?@@!M<4Z!%7%8!^!{!a[bb!0!a[cY!]6Z!E<^Z!a[b@!0!a[bb!]6Z!"<^Z!#[cc!]/Z!#<^Z!

#[cF!]/Z!#<^Z!#[aa!]-Z!k!r!a[a@!<4Z!"<^Z!"[?#!0!"[?F!]6Z!"<^Z!E[?Y!0!E[aY!]6Z!Y<^Z!E["a!0!

E[YE! ]6Z! E@<^[! %!%! VMR! ]E"a! M<4Z! %7%8!^! X! EYc[bZ! EYa[FZ! E#?[?Z! E"@[EZ! EEE[cZ!

EEE["Z!a"[?Z!??[cZ!??[bZ!#?[?Z!#"[aZ!#E[bZ!"F[?Z!"F[YZ!"F[#Z!"?[c[!&SD!MS]6W4^'!#@"[F#!

wMxV(y-[!

%,6O,G);!"MP'!1,8,38.//!,+8Z!c?A!5+.8;[!!
%<!VMR!]?@@!M<4Z!%7%8!^!{!a[bc!0!a[c#!]6Z!E<^Z!a[bE!0!a[ba!]6Z!"<^Z!#[cb!]/Z!#<^Z!

#[cF!]/Z!#<^Z!#[a?!]-Z!k!r!a[a@!<4Z!"<^Z!"[?a!0!"[aE!]6Z!"<^Z!E[?c!0!E[b@!]6Z!Y<^Z!E[#b!0!

E[Ya!]6Z!"<^[!%!%!VMR!]E"a!M<4Z!%7%8!^!X!EYc[bZ!EYb[@Z!E#?["Z!E"@["Z!EEE[cZ!EEE[bZ!

a"[FZ!??[FZ!??[cZ!YF[?Z!#?[?Z!#"[aZ!"?[Y[!&SD!MS]6W4^'!"Ya[c"!wMxV(y-[!
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! bc!

+#N!&070-02/06!

E[! i9GZ!V[s!i9()*Z!7[s!f()*Z!f[s!P+Z!U[s!g()*Z!T[s!S,)*Z!k[s!i9(,Z!U[s!<G()*Z!T[s!

S9+Z! fs! PGZ! R[s! .-! (8[! $! V,2.8! %,3,)(2+3G/! =3,6! N(-+.)-/! \+-9! N).G6,)+(! +)!

%9+)(Z!"@EF[!'&#G7J%&#=&#3!?&!+K+KZ!VWSZ!b"b~b##[!

"[! (^!P+Z!n[s!HG()Z!U[s!fGZ!N[s!f()*Z!U[s!i9,GZ!P[s!K,)*Z!g[s!R.)Z!R[s!P.G)*Z!J[!S[!

M[s!P(GZ!&[!<[!g[s!f,)*Z!k[!g[!.-!(8[Z!&(385!K3()/6+//+,)!75)(6+1/!+)!fG9()Z!

%9+)(Z!,=!V,2.8!%,3,)(2+3G/0D)=.1-.;!N).G6,)+([!'&#G7J%&#=&#3!?&!+K+KZ!VWSZ!

EEFF~E"@b[!

#[! S,93(L+Z!%[s!D,/+=+;+/Z!%[s!$8/(=+Z!i[s!J9()Z!M[s!B:V.+88Z!V[s!J.3\()Z!$[s!$80k(L+3Z!

$[s!$*9(Z!R[!<7"&#=&#6()J&!+K+KZ!ZTZ!bE~ba[!

Y[! S9()*Z!k[s!f()Z!g[s!PG,Z!%[s!g.Z!H[s!H.)*Z!n[s!$G.3L(19Z!$[s!P+Z!X[!%.88!.)-35!

6.19()+/6/! ,=! S$RS0%,C0"[! 9),-&# '$"%&# 8-$?&# 6-+&# [68&! +K+KZ! UUZZ!

EEb"b~EEb#Y[!

?[! %()-G-+0%(/-.82.-3+Z! P[s! Bh9(Z! R[s! N.;3,Z! P[7[s! 7h())(-+()Z! M[s! X3()4Z! k[s!

JG+2().)Z!S[s!2()!;.3!M..3Z!X[s!J(88+,Z!J[s!J(5(Z!K[s!$)(/-(/+)(Z!M[s!S6G3(Z!K[s!

P.2(),2Z!P[s!S4+3,2+14(Z!P[s!K,L+Z!$[s!J(88+,0J,II,Z!<[s!�/-.38G);Z!N[s!k,.)/GGZ!

M[s!M.G)+.3Z!X[$[s!TG-19.3Z!S[k[s!f+)I8.3Z!M[S[s!M,88.)9(G.3Z!T[s!<.8.)+G/Z!$[s!

H,I1.Z!B[s!K../(8GZ!K[s!<.O,h,I+Z!k[s!C(O(8(9-+Z!B[s!S-(;.86())Z!%[s!T(8+/-3.3+Z!

H[s!S+6,)/Z!M[!V.G3,O+8+)0E!=(1+8+-(-./!S$RS0%,C0"!1.88!.)-35!();!+)=.1-+2+-5[!

6-+!7-![!+K+KZ!VZ\Z!c?a0ca@[!

a[! 7(85Z! k[P[s! S+6,).--+Z! T[s! J8.+)Z! J[s! %9.)Z! J[&[s! f+88+(6/,)Z! M[J[s! $)-Ä)0

N8Å*(3,Z!%[s!S9,.6(3IZ!7[J[s!S+6Ä)0H3(1+(Z!P[s!T(G.3Z!M[s!<,88();+Z!R[s!H3.L.3Z!

m[X[s! <,32(-9Z! N[s! S.//+,)/Z! R[T[s! <.8.)+G/Z! $[s! <+/1,>Z! k[$[s! K../(8GZ! K[s!

M(--9.\/Z! 7[$[s! 7(2+;/,)Z! $[7[s! %,88+)/Z! T[M[s! %G88.)Z! N[k[s! g(6(G19+[! g[!

6-+!7-!&!+K+KZ!VZ\Z!caE0ca?[!

b[! <,==6())Z! M[s! <,=6())0f+)I8.3Z! <[s! S6+-9Z! k[%[s! J3Ç*.3Z! V[s! $3,3(Z! N[s!

SÉ3.)/.)Z! P[J[s! SÉ*((3;Z! B[S[s! <(//.8/-3É6Z! k[T[s! f+)I8.3Z! M[s! <.6O.8Z! K[s!

R(+19Z! P[s! B8//,)Z! S[s! 7(),2Z! B[s! k,)+*IZ! 7[s! g(6(4,.Z! K[s! g(6(-/G-(Z! J[s!

M+4G),Z! <[s! PG;\+*Z! S[s! V,ÑZ! X[s! Jh,8L5Z! M[s! T3(G)Z! $[s! S9.8-4.3Z! k[M[s!

NÖ986())Z!S[!%(6,/-(-!6./58(-.!+)9+L+-/!S$RS0%,C0"!(1-+2(-+,)!L5!KMNRSS"0

3.8(-.;!O3,-.(/./!();!+-/!6.-(L,8+-.!HTN$!.>.3-/!()-+2+3(8!(1-+2+-5[!G*+,3!?+-+7![!

+K+"Z!T]'E@#"??[!



! bF!

c[! f.+Z!k[s!$8=(h(3,Z!M[M[s!7.f.+3;-Z!N[%[s!<())(Z!R[&[s!PG0%G88+*()Z!f[k[s!%(+Z!

f[P[s! S-3+).Z! M[S[s! i9()*Z! S[M[s! H3(4+(),Z! C[R[s! S196+-4Z! %[B[s! %9.)Z! k[S[s!

M()I,\/I+Z!M[%[s!X+88.3Z!R[T[s!R(2+);3(Z!V[H[s!H(/QG.Z!C[s!;.!M+*G.8Z!X[k[s!N(-+8Z!

$[s!%9.)Z!<[s!B*G)-G5,Z!J[g[s!$L3+,8(Z!P[s!SG3,2-/.2(Z!g[C[s!B319(3;Z!R[%[s!P..Z!

T[s!P+);.)L(19Z!T[7[s!N,8+-+Z!J[s!2()!7+hIZ!7[s!J(;,19Z!%[s!S+6,)Z!M[7[s!g()Z!n[s!

7,.)19Z!k[H[s!f+8.)Z!%[T[!5!%%[!+K+"Z!UWPZ!ba0FE[.E#[!

F[! J(;(8+Z! R[$[J[s! k()(*(6(Z! R[s! g.;8(O(-+Z! S[<[s! J()+I.Z! V[s! H(hG8(Z! C[s!

M(;(-9(8(Z!R[R[s!N,;;(3Z!S[s!SGII(Z!V[s!k,*GZ!<[R[s!R(19.38(Z!S[s!S9(9Z!D[!S+;.!

.==.1-/! ,=! 6.//.)*.3! RV$! 2(11+)./! ();! O3+,3! 9+/-,35! ,=! %BCD70EFZ! (! 13,//0

/.1-+,)(8!/-G;5[!8/#=#<7D!-"#5,7"),%&!+K++Z!]\Z!c0EY[!

E@[! MG8()*GZ!S[s!7,;;Z!P[!&[s!7(2.5Z!R[!K[!k3[s!K/9+()+Z!M[!B[s!N3,/19()Z!M[s!MGI(;+Z!

7[s! PG/(I+L()4(Z! M[! M[s! V4,8,Z! 7[s! K/9,6L(Z! B[! $[s! DL();(Z! $[! .-! (8[! $!

R();,6+4.;Z!%,)-3,88.;!K3+(8!,=!&L,8(!C+3G/!7+/.(/.!K9.3(O.G-+1/[!G7J%&#=&#3!?&!

+K"OZ!VWUZ!""F#~"#@#[!

EE[! S9.(9()Z!K[!N[s!S+6/Z!$[!%[s!H3(9(6Z!R[!P[s!M.)(19.35Z!C[!7[s!H3(8+)/I+Z!P[!&[s!

P.+/-Z!S[!R[s!T(3+1Z!R[!S[s!%(/.Z!k[!T[s!N531Z!J[s!X.)*Z!k[!g[!.-!(8[!T3,(;0/O.1-3G6!

()-+2+3(8!HS0?b#Y!+)9+L+-/!L,-9!.O+;.6+1!();!4,,),-+1!1,3,)(2+3G/./[!6-+&#K)$70%&#

3!?&!+K"MZ!RZ!.((8#a?#[!

E"[! f()*Z!M[s!i9()*Z!P[s!g()*Z!U[s!P+GZ!k[s!UGZ!M[s!S9+Z!i[s!<GZ!i[s!U+(,Z!H[s!%(,Z!

R[s! i9,)*Z! fG[! R.6;./+2+3! ();! 198,3,QG+).! .==.1-+2.85! +)9+L+-! -9.! 3.1.)-85!

.6.3*.;!),2.8!1,3,)(2+3G/!]"@EF0)%,C^!+)!2+-3,[!+K+KZ!V\Z!"aF~"bE[!

E#[! k+)Z!i[Z!7GZ!U[Z!UGZ!g[Z!7.)*Z!g[Z!P+GZ!M[!!"#$%&!S-3G1-G3.!,=!M682!=3,6!S$RS0

%,C0"!();!;+/1,2.35!,=!+-/!+)9+L+-,3/[!V(-G3.!+K+KZ!]WSZ!"cF_"F#[!

EY[! m8!n(6(3Z!M[!K[Z!$8Q(9-()+Z!S[!M[Z!$8(63+Z!M[!$[!Ü!%9.)Z!P[!P[!S-3G1-G3(8!L(/+/!

,=! S$RS0%,C0"! #%PO3,();! ()-+0%BCD70EF! ;3G*! ;+/1,2.35! =3,6! 6.;+1+)(8!

O8()-/[!=&#9.$)/&#87$%&!+K+KZ!U\Z!#E#_#EF[!

E?[! J()h()(/+3+3(-Z!N[Z!SGI/(-GZ!$[Z!M(),O\+/.;h(3,.)Z!S[Z!MG)5,,Z!T[Z!KG19+);(Z!N[!

!"# $%&! <+*901,)-.)-! /13..)+)*! ,=! K9(+! 6.;+1+)(8! O8()-/! 3.2.(8/! T,./.)L.3*+(!

3,-G);(!.>-3(1-!();!+-/!1,6O,).)-!N();G3(-+)!$!(/!()-+0S$RS0%,C0"!(*.)-/[!6-+&#

)!>&!+K+KZ!E@'EFFa#[!

Ea[! RGL+,0M(3-á).4Z! k[s! k+6Ñ).40$8./()1,Z!$[s!%.L(88,/0P(+-(Z!P[s!B3-.*(0$8(31Ä)Z!

7[s! C.*(Z! S[s! %(82,Z! %[s! T.)á-.4Z! %[s! $L+()Z! B[s! C.8Å4QG.40%(6O,5Z! $[s!



! c@!

K9,6/,)Z! KM[s! H3()(;+),0R,8;Å)Z! kM[s! HÄ6.40HG-+Ñ33.4Z! N[s! NÑ3.4Z! kk[!

7+/1,2.35! ,=! ;+2.3/.! )(-G3(8! O3,;G1-/! (/! +)9+L+-,3/! ,=! S$RS0%,C0"! MO3,!

O3,-.(/.!-93,G*9!2+3-G(8!/13..)+)*[!=&#5.!/&#<7D&#3,?!%&!+K+"Z!TUZ!a@FY_aE@a[!

Eb[! T,3.)/-.+)Z!R[Z!<()/,)Z!$[!T[Z!M(3I,/5()Z!M[!R[Z!H(88,Z!S[!&[Z!V(3(/+OG3(Z!7[!S[!

!"#$%&!H+)I*,8+1!(1+;!+)9+L+-/!=G/+,)!,=!.)2.8,O.;!2+3G/./[!6-+&#@!>&!+K+KZ!E@'YbYa[!

Ec[! J3Ç*.3Z!V[s!J3,).)L.3*.3Z!K[s!U+.Z!<[s!R,19(Z!%[s!NÖ986())Z!S[s!SGZ!<[s!UGZ!g[s!

P(G=.3Z!S$[s!N+88(+5(3!K[!7+/1,2.35!,=!O,85O9.),8+1!)(-G3(8!O3,;G1-/!(/!S$RS0

%,C0"!MO3,!+)9+L+-,3/!=,3!%BCD70EF[!9.$)/$-!("+-$%0[!+K+=Z!UTZ!EF@[!

EF[! R+/.).3Z!%k[s!f,,Z!S[s!S(6(3(I,,)Z!K[s!%(OG-,Z!M[s!&;\(3;/Z!&[s!J8.O4+*Z!J[s!

$OO8.QG+/-Z!f[s!i();+Z!J[s!H,9Z!SP[s!7,\)/0T,\.)Z!k$[s!S19+)(4+Z!RX[s!nG(2.Z!

%P[!T,-()+1(8!+)9+L+-,3/!,=!S$RS0%,C0"!2+3(8!.)-35'!(!O958,*.).-+1!O.3/O.1-+2.[!

6-+#@!>&!+K+=Z!UVZ!E"YY[!

"@[! S\(65Z!M[!M[!M[Z!MG3(+Z!g[Z!B9),Z!g[Z!k,h+6(Z!J[Z!J+9(3(Z!$[!!"#$%&!S-3G1-G3.0

+)/O+3.;!;./+*)!,=!(!/O9+)*,8+O+;!6+6+1!/O9+)*,/+).0E0O9,/O9(-.!3.1.O-,3!(*,)+/-!

=3,6! (! )(-G3(885! ,11G33+)*! /O9+)*,65.8+)! /5)-9(/.! +)9+L+-,3[! 5.!/&# 5,//(7&!

+K"VZ!]PZ!E"b?c_E"baE!

"E[! K(=.//.Z!H[!X[s!S()5(8Z!S[s!$/9,G3Z!k[s!HG+6(3(./Z!N[!%[s!<.36()//,)Z!M[!!"#$%&!

D)-(1-!/O9+)*,65.8+)!L+,/5)-9.-+1!O(-9\(5!+/!.//.)-+(8!=,3!+)-3(1.88G8(3!-3()/O,3-!

,=!+)=8G.)4(!2+3G/!*851,O3,-.+)/[!9),-&#'$"%&#8-$?&#6-+&#[68&#+K"=Z!UU\Z!aY@a_

aYEE[!

""[! <(5(/9+Z! g[Z! S(/(I+Z! gV[Z! K()+I(\(Z! K[Z! BI(Z! S[Z! K/G19+5(Z! J[Z! .-! (8[!

SO9+)*,65.8+)!S5)-9(/.!"Z! LG-!V,-!SO9+)*,65.8+)!S5)-9(/.!EZ! +/! D)2,82.;! +)!

<DC0E!&)2.8,O.06.;+(-.;!M.6L3().!XG/+,)Z!=#*+,%#5.!/Z!+K"GZ!"cFZ!#@cY"0

#@c?a[!

"#[! 7..O(IZ! C[! <[s! S\(65Z! M[! M[M[s! MG3(+Z! g[s! SG*(Z! g[s! $).-(+Z! M[! !"# $%&!

7(G3+193,6.)+1!(1+;!=3,6!-9.!%9+)./.!-3(;+-+,)(8!6.;+1+)(8!O8()-!R9,;,;.);3,)!

;(G3+1G6!+)9+L+-/!/O9+)*,65.8+)!/5)-9(/.!();!$!!(**3.*(-+,)[!3,%!-(%!0!+K+KZ!

S]Z!Y@bb[!

"Y[! B-96()Z! M[! $[s! gG5(6(Z! J[s! MG3(+Z! g[s! D*(3(/9+Z! g[s! M+I(6+Z! 7[! !"# $%&!

M(8(L(3+1,).!%!(/!)(-G3(8!/O9+)*,65.8+)!/5)-9(/.!+)9+L+-,3!(*(+)/-!;+.-0+);G1.;!

,L./+-5!();!+-/!8+O+;!6.-(L,8+/6!+)!6+1.[!856#3!?&#5.!/&#:!""&!+K"OZ!U\Z!EE?Y_

EE?c[!



! cE!

"?[! S(/(I+Z!M[s!m.6G3(Z!J[s!S(-,Z!$[s!K,L(Z!S[s!S()(I+Z!K[!.-!(8[!S$RS0%,C0"!2(3+()-/!

\+-9!6G-(-+,)/!(-!-9.!SEWS"!18.(2(*.!/+-.!(3.!*.).3(-.;!+)!2+-3,!;G3+)*!O3,O(*(-+,)!

+)!KMNRSS"0;.=+1+.)-!1.88/[!9:,6#9$".,J&!+K+"Z!.E@@F"##[!

"a[! <,/,+Z!S[s!J+G19+Z!X[s!V(I(6G3(Z!V[s!D6(/9,Z!M[s!$8+Z!$[!M[!!"#$%&!S5)-9./+/!();!

).6(-,1+;(8!(1-+2+-5!,=!;+(358),)(),+;/!3.8(-.;!-,!6(8(L(3+1,)./[!5.!/&#9.$)/&#

*(%%&!"OOOZ!PZZ!#b_Y#[!

"b[! H(,Z! k[s!K+()Z!i[!Ü!g()*Z!U[!T3.(I-93,G*9'!198,3,QG+).!O9,/O9(-.!9(/! /9,\)!

(OO(3.)-! .==+1(15! +)! -3.(-6.)-! ,=! %BCD70EF! (//,1+(-.;! O).G6,)+(! +)! 18+)+1(8!

/-G;+./[!*+,0-+&#K)!7?0&!+K+KZ!UPZ!b"_b#[!

"c[! g(,Z!U[s!g.Z!X[s!i9()*Z!M[s!%G+Z!%[s!<G()*Z!T[!!"#$%&!D)!2+-3,!()-+2+3(8!(1-+2+-5!();!

O3,h.1-+,)!,=!,O-+6+4.;!;,/+)*!;./+*)!,=!95;3,>5198,3,QG+).!=,3!-9.!-3.(-6.)-!,=!

/.2.3.! (1G-.! 3./O+3(-,35! /5);3,6.! 1,3,)(2+3G/! "! ]S$RS0%,C0"^[! 5%+7&# <7D!-"&#

E+0&!+K+KZ!ZUZ!b#"_b#F[!

"F[! %,8/,)Z!N[s!R,8(+)Z!k[!M[s!P(*+.3Z!k[!%[s!T3,GQG+Z!N[s!R(,G8-Z!7[!%98,3,QG+).!();!

95;3,>5198,3,QG+).!(/!(2(+8(L8.!\.(O,)/!-,!=+*9-!%BCD70EF[!<7"&#=&#87"+/+-),C&!

8J!7"0&!+K+KZ!]]Z!E@?F#"[!
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! !
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A"&(203/,4&'5(,6(%"&(7&/"#+03?(,6(7#8#9#'0/,+&(!(#3(

#+(;+%040'#8(6,'(:;<:=!,>=1(
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! c#!

=#"#!%P6,-1/,!

K9.!8+=.!1518.!,=!S$RS0%,C0"!1()!L.!*.).3(885!;+2+;.;!+)-,!=+2.!/-(*./'!1.88!.)-35Z!

2+3(8! *.),6.! -3()/8(-+,)Z! /GL*.),6+1! -3()/13+O-+,)Z! *.),6.! 3.O8+1(-+,)Z! ();! -9.!

=,36(-+,)!,=!O3,*.)5!2+3+,)/[!%.88!.)-35!+/!(!13+-+1(8!+)+-+(8!/-.O!+)!-9.!2+3(8!8+=.!1518.!

();!3.O3./.)-/!()!+;.(8!-(3*.-!=,3!()-+2+3(8!+)-.32.)-+,)/[!m);.3/-();+)*!9,\!(!/6(88!

6,8.1G8.!+)9+L+-/!S$RS0%,C0"!+)=.1-+,)!\+88!=(1+8+-(-.!-9.!;.2.8,O6.)-!,=!.==.1-+2.!

+)9+L+-,3/! =,3! -9.! 2+3G/! +)! -9.! =G-G3.[! K9+/! /-G;5! (+6/! -,! .>O8,3.! -9.! O,-.)-+(8!

6.19()+/6/! L5! \9+19! 6(8(L(3+1,).! %! (1-/! (*(+)/-! S$RS0%,C0"[! $8-9,G*9! -9.!

/O.1+=+1! 6,8.1G8(3! ();! 1.88G8(3! 6.19()+/6/! G);.385+)*! -9.! ()-+2+3(8! (1-+2+-5! ,=!

6(8(L(3+1,).!%!9(2.!),-!5.-!L..)!=G885!.8G1+;(-.;Z!\.!O3./.)-!.2+;.)1.!=,3!(!O(3-+(8!

6.19()+/6!,=!+-/!()-+0S$RS0%,C0"!(1-+2+-5Z!\9+19!+)2,82./!+)-.3=.3.)1.!\+-9!8+O+;!

3(=-!=,36(-+,)!,)!-9.!O8(/6(!6.6L3().!,=!C.3,!&a!1.88/[!

!

=#+#!:2,-)3./,5)2!

S$RS0%,C0"! +/! (! /+)*8.0/-3();.;Z! O,/+-+2.0/.)/.! RV$! 2+3G/! -9(-! L.8,)*/! -,!

8+).(*.!T!,=!-9.!*.)G/!*!"$Q-,),7$F+)(0!+)!-9.!5,),7$F+)+?$!!=(6+85%[!K9.!3.1.)-85!

/.QG.)1.;!*.),6.!,=!S$RS0%,C0"!+/!(OO3,>+6(-.85!"F[F!IL!+)!/+4.Z!/9(3+)*!(L,G-!

bcA!/.QG.)1.!9,6,8,*5!\+-9!S$RS0%,C%,&[!K9.!2+3G/!.)-.3/!9,/-!1.88/!L5!;+3.1-85!

=G/+)*! +-/!2+3(8! .)2.8,O.!\+-9! -9.!9,/-! 1.88!6.6L3().!,3! -93,G*9!6.6L3().! =G/+,)!

\+-9+)!()!.);,/,6.!(=-.3!.);,15-,/+/[!C+3(8!.)-35!L.*+)/!\9.)!-9.!3.1.O-,30L+);+)*!

;,6(+)!]RT7^!,=!-9.!/O+I.!]S^!O3,-.+)!(--(19./!-,!-9.!9G6()!9,/-!1.88!3.1.O-,3/!,)!-9.!

1.88! /G3=(1.!,',"[! B).! O3+6(35! 3.1.O-,3! =,3! S$RS0%,C0"! +/! ()*+,-.)/+)01,)2.3-+)*!

.)456.! "! ]$%&"^Z! \9+19! +/! \+;.85! .>O3.//.;! +)! -9.! 8G)*/Z! +)-./-+).Z! 8+2.3Z! 9.(3-Z!

2(/1G8(3!.);,-9.8+G6Z!-./-+/Z!();!I+;).5!1.88/([!

R.1.)-85Z!(;;+-+,)(8!9,/-!3.1.O-,3/!();!1,03.1.O-,3/!-9(-!=(1+8+-(-.!-9.!.)-35!,=!

S$RS0%,C0"!+)-,!3./O+3(-,35!/5/-.6!1.88/!9(2.!L..)!+;.)-+=+.;[!X,88,\+)*!-9.!RT70

3.1.O-,3!+)-.3(1-+,)Z!-9.!S!O3,-.+)!G);.3*,./!O3,-.,85-+1!18.(2(*.Z!1(-(854.;!L5!2(3+,G/!

9,/-!O3,-.(/./!/G19!(/!=G3+)Z!KMNRSS"Z!();!1(-9.O/+)!T[!K9+/!O3,-.,85-+1!O3,1.//+)*!

(1-+2(-./!-9.!S!O3,-.+)Z!(88,\+)*!=,3!2+3(809,/-!6.6L3().!=G/+,)!();!-9.!/GL/.QG.)-!

3.8.(/.!,=!2+3(8!RV$!+)-,!-9.!9,/-!15-,O8(/6[!B)1.!+)!-9.!15-,O8(/6Z!-9.!2+3(8!RV$!

.6O8,5/!-9.!9,/-:/!6(19+).35!-,!3.O8+1(-.!+-/!*.).-+1!6(-.3+(8!();!(//.6L8.!).\!2+3(8!

O(3-+18./),*;!



! cY!

K9.!.)-35!,=!O(-9,*.)+1!2+3G/./!+)-,!/G/1.O-+L8.!1.88/!+/!(!13+-+1(8!=+3/-!/-.O!+)!-9.!

+)=.1-+,)! O3,1.//Z! 6(I+)*! +-! ()! +6O,3-()-! -(3*.-! =,3! +)-.32.)-+,)[! P+I.! ,-9.3! \.880

I),\)!2+3G/./Z!/G19!(/!<DC0E!();!&L,8(Z!-9.!2+3(8!.)-35!,=!1,3,)(2+3G/./!+)2,82./!(!

1,6O8.>!6G8-+0/-.O!O3,1.//!\+-9!)G6.3,G/!+)-.3(1-+,)/!();!O,+)-/!,=!2G8).3(L+8+-5!-9(-!

1,G8;!L.!-(3*.-.;!=,3!-9.3(O.G-+1!OG3O,/./+[!

D)!-9.!1(/.!,=!S$RS0%,C0"Z!-9.!L+);+)*!,=!-9.!S!O3,-.+)!-,!-9.!1.88G8(3!$%&"!

3.1.O-,3! 6(3I/! -9.! +)+-+(8! .)1,G)-.3! +)! L,-9! -9.! .);,/,6(8! ();! ),)0.);,/,6(8!

O(-9\(5/!;G3+)*!-9.!2+3(8!3.O8+1(-+,)!1518.[!K9+/!+)-.3(1-+,)!O3./.)-/!,OO,3-G)+-+./!=,3!

O3.2.)-+2.!+)-.32.)-+,)/%#[!K9.!RT7!,=!-9.!S$RS0%,C0"!/O+I.!O3,-.+)!L+);/!-,!-9.!

$%&"!3.1.O-,3!\+-9!9+*9!(==+)+-5!]J;!r!EY[b!)M^11Z!(/!;.-.36+).;!L5!/G3=(1.!O8(/6,)!

3./,)()1.! ]SNR^! +)-.3(1-+,)! ()(85/+/[! K(3*.-+)*! -9.! RT70$%&"! +)-.3=(1.! 1,G8;!

;+/3GO-!-9.!.==+1+.)15!,=!2+3(8!+)=.1-+,)+[!

&);,/,6(8!15/-.+).!O3,-.(/./Z!/G19!(/!1(-9.O/+)!PZ!,3!1.88!6.6L3().0(//,1+(-.;!

/.3+).!O3,-.(/./Z!/G19!(/!KMNRSS"Z!=(1+8+-(-.!-9.!.)-35!,=!-9.!S$RS0%,C!2+3G/!+)-,!

9,/-!1.88/[!K9+/!O3,-.(/.!18.(2./!-9.!2+3(8!S!O3,-.+))Z!.>O,/+)*!=G/+,)01,6O.-.)-!6,-+=/!

I),\)!(/!=G/+,)!O.O-+;./[!D6O,3-()-85Z!=,3!S$RS0%,CZ!.==.1-+2.!+)9+L+-+,)!,=!2+3G/!

3.O8+1(-+,)! 3.QG+3./! +)-.3=.3.)1.! \+-9! L,-9! O3,-.(/./)[! M(-/G5(6(! .-! (8[! +;.)-+=+.;!

%(6,/-(-Z! (! 1,66.31+(885! (2(+8(L8.! /.3+).!O3,-.(/.! +)9+L+-,3Z!\9+19!1()!.==+1+.)-85!

O3.2.)-!S$RS0%,C!+)=.1-+,)/!(-!(!1,)1.)-3(-+,)!,=!E@!vM!L5!+)9+L+-+)*!KMNRSS"!

(1-+2+-5%&[!

T8,1I+)*!-9.!O3+6+)*!,3!O3,-.,85-+1!18.(2(*.!,=!-9.!2+3(8!S!O3,-.+)!+/!(8/,!(!2+(L8.!

-(3*.-! =,3! .(385! ;3G*! +)-.32.)-+,)/)[! R.1.)-! /-G;+./! =,1G/+)*! ,)! -9.! +)-.3(1-+,)/!

L.-\..)!-9.!9,/-!1.88!6.6L3().!();!-9.!2+3G/!9(2.!O3,2+;.;!).\!+)/+*9-/!+)-,!-9.!3,8.!

,=! 1.88G8(3! 8+O+;/! +)! 2+3(8! .)-35%!,%'[! %9,8./-.3,80L+);+)*! (*.)-/Z! /G19! (/! /-(-+)/! ();!

6.-9580e01518,;.>-3+)!]Me%7^Z!1()!+6O(1-!19,8./-.3,8!8.2.8/!();!;+/3GO-!8+O+;!3(=-/[!

K9+/!;+/3GO-+,)!+6O(+3/!-9.!(;9./+,)!();!L+);+)*!,=!1,3,)(2+3G/./[!$;;+-+,)(885Z!-9./.!

1,6O,G);/! 6(5! L8,1I! 13G1+(8! ;,\)/-3.(6! 6,8.1G8./! +)2,82.;! +)! 2+3(8! +)=.1-+2+-5Z!

3.;G1+)*! O3,0+)=8(66(-,35! 6(3I.3/! 8+I.! -G6,3! ).13,/+/! =(1-,30(8O9(! ]KVX0à^! ();!

+)-.38.GI+)0a!]DP0a^[!K9.5!6(5!(8/,!+)=8G.)1.!-9.!(G-,O9(*+1!O3,1.//!.//.)-+(8!=,3!L,-9!

2+3(8!3.O8+1(-+,)!();!18.(3()1.%"[!

K9.!6(+)!(+6!,=!-9+/!/-G;5!+/!-,!.>O8,3.!-9.!6.19()+/6!,=!(1-+,)!,=!6(8(L(3+1,).!

%!+)9+L+-+)*!S$RS0%,C0"!+)=.1-+,)[!K9.!6.19()+/6/!/-G;+.;!+)!-9+/!3./.(319!+)18G;.!



! c?!

-(3*.-+)*! -9.! L+);+)*! ,=! -9.! 2+3(8! /O+I.! RT7! -,! $%&"Z! +)9+L+-+)*! KMNRSS"Z! ();!

+)-.3=.3+)*!\+-9! 8+O+;! 3(=-! =,36(-+,)! +)! -9.! 1.88G8(3!6.6L3().[!K9./.! O(-9\(5/! (3.!

13+-+1(8! O,+)-/! +)! -9.! 2+3(8! 8+=.! 1518.Z! ();! 6,;+=5+)*! -9.6! 1,G8;! O3,2+;.! 2(8G(L8.!

+)/+*9-/!+)-,!+)),2(-+2.!-9.3(O.G-+1!/-3(-.*+./!(*(+)/-!S$RS0%,C0"[!T5!.>O8,3+)*!9,\!

6(8(L(3+1,).!%!+)-.3(1-/!(-!-9.!6,8.1G8(3!8.2.8Z!-9+/!/-G;5!/..I/!-,!=+88!/+*)+=+1()-!*(O/!

+)!,G3!I),\8.;*.!,=!)(-G3(8!1,6O,G);/!(/!S$RS0%,C0"!+)9+L+-,3/!();!1,)-3+LG-.!-,!

-9.!;.2.8,O6.)-!,=!),2.8!()-+2+3(8!-3.(-6.)-/[!

!

=#=#!&06.9,6!123!D56/.665)2!

%(F+'$<5U0!&WD!:2,0-1/,5)2!:245P5,5)2!%/,5E5,@!

S$RS0%,C0"! G/./! -9.! /O+I.! O3,-.+)Z! (! -3+6.3+1! *851,O3,-.+)! 8,1(-.;! ,)! +-/!

/G3=(1.Z!-,!.)-.3!9,/-!1.88/[!K9.!2+3(8!+)=.1-+,)!L.*+)/!\9.)!-9.!RT7!,=!-9.!SE!/GLG)+-!

,=!-9.!/O+I.!O3,-.+)!+)-.3(1-/!\+-9!-9.!9,/-!3.1.O-,3!$%&"Z!=,88,\.;!L5!-9.!18.(2(*.!

,=!-9.!/O+I.!O3,-.+)!(-!-9.!S"â!/+-.!L5!9,/-!O3,-.(/./Z!/G19!(/!KMNRSS")[!K9+/!18.(2(*.!

/-.O!O3+6./!-9.!=G/+,)!L.-\..)!-9.!2+3G/!();!-9.!9,/-!1.88!6.6L3().!2+(!-9.!S"!/GLG)+-!

,=! -9.! /O+I.!O3,-.+)[!%,)/.QG.)-85Z! -9.3(O.G-+1/! (+6.;!(-!;+/3GO-+)*! +)-.3(1-+,)/!,3!

=G)1-+,)/!,=!O3,-.+)/Z!/G19!(/! -9.!/O+I.!();!$%&"Z!1,G8;!L.!O3,6+/+)*!=,3! -3.(-+)*!

%BCD70EF[!$!/-3(-.*5!-9(-!-(3*.-/!-9.!$%&"!3.1.O-,3Z!+)/-.(;!,=!-9.!RT7Z!-,!+)9+L+-!

-9.+3!+)-.3(1-+,)!\,G8;!9.8O!L5O(//!+//G./!3.8(-.;!-,!/O+I.!O3,-.+)!6G-(-+,)/%([!

S.2.3(8!/6(88!6,8.1G8./!9(2.!L..)!3.O,3-.;!-,!+)9+L+-!-9.!S$RS0%,C0"!SO+I._

$%&"!O3,-.+)0O3,-.+)! +)-.3(1-+,)Z! +)18G;+)*!6.-958.).!L8G.%)Z! F06.-9,>51()-9+)0a0

,).%*Z!();!J,L,O9.),8!$Z!\9+19!+/!+/,8(-.;!=3,6!%(3(*()(!19(68(*G%+[!$;;+-+,)(885Z!

(1-+2.! 1,6O,).)-/! =3,6! -3(;+-+,)(8! %9+)./.! 6.;+1+).Z! /G19! (/! B8.(),8+1! (1+;Z!

K35O-()-93+)Z! %935/,O9(),8Z! ();! R9.+)Z! 9(2.! L..)! +;.)-+=+.;! -93,G*9! 6,8.1G8(3!

;,1I+)*!(/!9(2+)*!+)9+L+-,35!(1-+2+-5!(*(+)/-!-9.!/O+I.!O3,-.+)!();!$%&"!+)-.3(1-+,)&#[!

M(8(L(3+1,).! %! +/! (),-9.3! /6(88! 6,8.1G8.! /G/O.1-.;! ,=! =G)1-+,)+)*! /+6+8(385! L5!

+)9+L+-+)*!-9.!+)-.3(1-+,)!L.-\..)!$%&"!();!SO+I.!RT7[!



! ca!

!
X+*G3.! E[! T+);+)*! (//(5! 3./G8-! -,! .2(8G(-.! $%&"0SO+I.! RT7! +)-.3(1-+,)! +)! -9.!
O3./.)1.!,=!6(8(L(3+1,).!%!;.3+2(-+2./!

!

K,! ;.-.36+).! \9.-9.3! 6(8(L(3+1,).! %! 1()! +)9+L+-! -9.! SO+I.! RT7_$%&"!

+)-.3(1-+,)Z!\.!1,);G1-.;!(!SO+I.!RT7_$%&"!L+);+)*!(//(5!G/+)*!(!1,66.31+(885!

(2(+8(L8.!I+-[!D)!-9+/!(//(5Z!\.!6.(/G3.;!-9.!-,-(8!(6,G)-!,=!9G6()!$%&"0L,G);!RT7!

O3,-.+)!+)!-9.!O3./.)1.!,=!;+==.3.)-!;.3+2(-+2./!,=!6(8(L(3+1,).!%[!K9.!3./G8-/Z!/9,\)!

+)!X+*G3.!EZ! +);+1(-.! -9(-! -9.!O.31.)-(*.!L+);+)*!L.-\..)!$%&"!();!SO+I.!RT7!+/!

E@@A!(13,//!(86,/-!(88!1,6O,G);/!-./-.;!(-!2(3+,G/!1,)1.)-3(-+,)/[!K9+/!/G**./-/!-9(-!

.2.)!+)!-9.!O3./.)1.!,=!6(8(L(3+1,).!%Z!-9.!L+);+)*!L.-\..)!$%&"!();!SO+I.!RT7!

3.6(+)/!G)(==.1-.;[!K9.3.=,3.Z!,G3!=+);+)*/!+6O85!-9(-! -9.!6.19()+/6!,=!(1-+,)!=,3!

6(8(L(3+1,).!%!+)!O3.2.)-+)*!S$RS0%,C0"!+)=.1-+,)!;,./!),-!+)2,82.!-9.!+)9+L+-+,)!

,=!SO+I.!RT7_$%&"!+)-.3(1-+,)/[!

!

XBI&$$+!:245P5,5)2!%/,5E5,@!

KMNRSS"!+/!3.1,*)+4.;!(/!(!13G1+(8!=(1-,3!=,3!2+3(8!.)-35!();!-9.!O(-9,*.)./+/!

,=!S$RS0%,C0"&%[!K9.!SO+I.!O3,-.+)!,=!-9.!2+3G/!3.QG+3./!O3,-.,85-+1!O3,1.//+)*Z!,3!

O3+6+)*Z!L5!KMNRSS"!-,!=(1+8+-(-.!.)-35!+)-,!8G)*!1.88/[!K9.3.=,3.Z!/6(8806,8.1G8.!

+)9+L+-,3/! -(3*.-+)*! KMNRSS"! 9,8;! /+*)+=+1()-! O3,6+/.! (/! ).\! -9.3(O.G-+1/! =,3!

%BCD70EF!();!,-9.3!1,3,)(2+3G/03.8(-.;!;+/.(/./),&&[!
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! cb!

%(6,/-(-Z!(!/.3+).!O3,-.(/.!+)9+L+-,3Z!9(/!/9,\)!O,-.)-+(8!(*(+)/-!%BCD70EF!L5!

+)9+L+-+)*!KMNRSS"Z!\9+19!+/!).1.//(35!=,3!2+3(8!.)-35&![!D)!-9+/!/-G;5Z!1(6,/-(-!\(/!

G/.;! (/! (! O,/+-+2.! 1,)-3,8! +)! -./-/! 6.(/G3+)*! KMNRSS"! +)9+L+-+,)! (1-+2+-5[! K9.!

KMNRSS"! +)9+L+-+,)! (1-+2+-5! ,=! 6(8(L(3+1,).! %! ;.3+2(-+2./! \(/! (//.//.;! G/+)*! (!

KMNRSS"! =8G,3,*.)+1! (//(5! I+-! =3,6! TNS! T+,/1+.)1.[! $/! +);+1(-.;! +)! K(L8.! EZ!

1,6O,G);/! #Z! aZ! ();! F! .>9+L+-.;! ),! KMNRSS"! +)9+L+-,35! (1-+2+-5[! <,\.2.3Z!

1,6O,G);/!EZ!YZ!E"Z!();!E#!;.6,)/-3(-.;!KMNRSS"!+)9+L+-+,)!,)!(!6+13,6,8(3!/1(8.[!

K9+/!=+);+)*!;,./!),-!(8+*)!\.88!\+-9! -9.!,L/.32.;!()-+2+3(8!(1-+2+-5!(*(+)/-!S$RS0

%,C0"[! K9.! 3./G8-/! /G**./-! -9(-! -9.! 6.19()+/6! ,=! (1-+,)! ,=! 6(8(L(3+1,).! %! +)!

+)9+L+-+)*!S$RS0%,C0"!2+3(8!+)=.1-+,)!;,./!),-!,11G3!-93,G*9!KMNRSS"!+)9+L+-+,)[!

!

KMNRSS"!D)9+L+-+,)!$1-+2+-5! MKK!$//(5!
]fJ0?"E^!

%,6O,G);! D%"#!]`M^! &%"#!]`M^!
fJ0?"E!2+3G/!

E! EY[E! E[?!
#! )[;! E[Y!
Y! #[a! E[?!
a! )[;! E[@!
F! )[;! )[;!
E"! E[?c! "[F!
E#! E[@! a[Y!

%(6,/-(-! E[?F!)M! !

K(L8.!E[!K9.!KMNRSS"!+)9+L+-,35!(1-+2+-+./!,=!6(8(L(3+1,).!%!;.3+2(-+2./Z!1(6,/-(-!
6./58(-.!(1-/!(/!(!O,/+-+2.!1,)-3,8!
!

*56.195R1,5)2!)7!,40!D56,-5P.,5)2!)7!$<452>)?@0952!)2!,40!I916?1!B0?P-120!

%.88G8(3!/O9+)*,8+O+;/!O8(5!13G1+(8!3,8./!+)!-9.!3.O8+1(-+,)!();!-3()/6+//+,)!,=!

2+3G/./!+)!9G6()/[!C+3G/./!G-+8+4.!-9.6!=,3!O3,1.//./!/G19!(/!1.88!.)-35Z!6.6L3().!

=G/+,)Z! *.),6.! 3.O8+1(-+,)Z! (//.6L85Z! LG;;+)*Z! ();! O3,O(*(-+,)&'[! K9./.!

/O9+)*,8+O+;/! (3.! -+*9-85! 3.*G8(-.;! L5! /O9+)*,8+O+;!6.-(L,8+1! .)456./Z!\9+19! 9.8O!

6(+)-(+)! 1.88G8(3! /O9+)*,8+O+;! 9,6.,/-(/+/&"[! K(3*.-+)*! ();! 6()+OG8(-+)*! -9./.!



! cc!

.)456./Z!+)18G;+)*!/O9+)*,65.8+)!/5)-9(/.!]SMS^!.)456./!+)!9,/-!1.88/Z!O3./.)-/!(!

O3,6+/+)*!/-3(-.*5!(*(+)/-!2+3(8!+)=.1-+,)/&([!!

R.1.)-! /-G;+./!9(2.! 3.O,3-.;! -9(-!SMSE! +/! (! /G/1.O-+L+8+-5! =(1-,3! =,3!RGL.88(!

C+3G/&),&*!();!k(O()./.!&)1.O9(8+-+/&+! +)=.1-+,)[!$),-9.3! +/,6,3O9Z!SMS"Z!9(/!(8/,!

L..)! 3.O,3-.;! -,! L.! +)2,82.;! +)! 3.*G8(-+)*! <DC0E! &)2.8,O.06.;+(-.;! 6.6L3().!

=G/+,)! -93,G*9! (1-+)! 3.(33()*.6.)-!#[! S+)1.! -9./.!2+3G/./! (3.! .)2.8,O.;Z! /+6+8(3! -,!

S$RS0%,C0"Z!.2(8G(-+)*!-9.!3,8./!,=!SMSE!();!SMS"!+)!S$RS0%,C0"!+)=.1-+,)!+/!

O(3-+1G8(385!+)-.3./-+)*[!

!

%,6O,G);!
D%"#$]vM^! &%"#$]vM^!

SMSE! SMS"! fJ0?"E!2+3G/!!

E! "[?! E[?! E[?!
"! c! Y! ?[Y!
#! #! E[?! E[Y!
Y! #! E! E[?!
?! uE@@! uE@@! EY[#!
a! #@! uE@@! E[@!
b! E?! F! a[@!
c! Y! #! E[?!
F! uE@@! uE@@! )[;[!
E@! Y! #@! "E[a!

]x^!%,)-3,8!
]%"0a@^! ?! @[@F! !

!
K(L8.! E[!M(8(L(3+1,).!%!;.3+2(-+2./! +)9+L+-+,)! (1-+2+-./! -,\(3;/!SMSE! ();!SMS"!
.)456./!
!

$;;+-+,)(885Z!SMSE!();!SMS"!(3.!/G/O.1-.;!-,!L.!-9.!G);.385+)*!6.19()+/6/!

L5! \9+19! 6(8(L(3+1,).! %! 6(5! O3.2.)-! S$RS0%,C0"! +)=.1-+,)[! K9.3.=,3.Z! \.!

.>(6+).;!-9.!+)9+L+-,35!(1-+2+-5!,=!6(8(L(3+1,).!%!,)!SMSE!();!SMS"!.)456./[!$/!

/9,\)!+)!K(L8.!EZ!6(8(L(3+1,).!%!;.6,)/-3(-.;!/+*)+=+1()-!+)9+L+-,35!(1-+2+-5!(*(+)/-!

L,-9!SMSE!();!SMS"!.)456./[!K9+/!3./G8-!(8+*)/!\+-9!-9.!&%"#!2(8G./!,=!).(385!(88!

-./-.;!1,6O,G);/!(*(+)/-!-9.!\+8;0-5O.!S$RS0%,C0"!]fJ0?"E^[!<,\.2.3Z!-9.!SMS!

+)9+L+-+,)! (1-+2+-5! =,3! 1,6O,G);! a! ;,./! ),-! 1,33./O,);! \+-9! +-/! ()-+2+3(8! (1-+2+-5!



! cF!

(*(+)/-!-9.!fJ0?"E!2+3G/!8+).[!K9+/!=+);+)*!/G**./-/!-9(-!-9.3.!6(5!L.!(),-9.3!-(3*.-!

=,3!6(8(L(3+1,).!%!+)!+)9+L+-+)*!S$RS0%,C0"!+)=.1-+,)[!

K9.! 3.*G8(-+,)! ,=! SMS! (1-+2+-5! +/! 13G1+(8! -,! -9.! 1.88! 6.6L3().! =G/+,)! ,=!

.)2.8,O.! 2+3G/./!#0!&[! P+O+;! 3(=-/Z! .)3+19.;! +)! /O9+)*,65.8+)! ]SM^! 18G/-.3/! ,)! -9.!

O8(/6(!6.6L3().Z!9(2.!.//.)-+(8!L+,8,*+1(8!=G)1-+,)/!3.8(-.;!-,!6.6L3().!/+*)(8+)*!

();!O3,-.+)!-3(==+1I+)*!!0!'[!D)!(;;+-+,)Z!3.1.)-!/-G;+./!9(2.!3.O,3-.;!-9(-!8+O+;!3(=-/!(3.!

()!+6O,3-()-!8,1(-+,)!=,3!.)2.8,O.;!2+3(8!+)=.1-+,)!"[!K9G/Z!-9.!;+/-3+LG-+,)!,=!SM!+)!

-9.!O8(/6(!6.6L3().!();!+-/!+)2,82.6.)-!+)!2+3(8!+)=.1-+,)/!9(/!(--3(1-.;!(1(;.6+1!

+)-.3./-[!!

K,! G);.3/-();! -9.! L+,8,*+1(8!6.19()+/6!G);.385+)*! -9.! +)9+L+-+,)! ,=! S$RS0

%,C0"! +)=.1-+,)! L5! 6(8(L(3+1,).! %Z! \.! .>(6+).;! -9.! ;+/-3+LG-+,)! ,=! SM! ,)! -9.!

O8(/6(! 6.6L3().! +)! C.3,! &a! 1.88/! \+-9! &HXN01,)hG*(-.;! /O.1+=+1! SM0L+);+)*!

O3,-.+)/Z!VK085/.)+)!]VK0P5/^!();!.QG+)(-,>+)!DD!]&Q-DD^$-9(-!1()!3.1,*)+4.!;+==.3.)-!

6.6L3().! ;+/-3+LG-+,)/! ,=! SM[! VK0P5/! L+);/! 18G/-.3.;! SMZ! \9.3.(/! &Q-DD!

O3.=.3.)-+(885!L+);/!;+/O.3/.;!SM!(0!)[!$/!/9,\)!+)!X+*G3.!YZ!-9.!=8G,3./1.)1.!+)-.)/+-5!

,=!&HXN0VK0P5/!,)!-9.!O8(/6(!6.6L3().!(=-.3!-3.(-6.)-!\+-9!6(8(L(3+1,).!%!\(/!

8,\.3! -9()! -9(-! ,=! -9.! 1,)-3,8[! <,\.2.3Z! -9.3.! \(/! (86,/-! ),! ;+==.3.)1.! +)! -9.!

=8G,3./1.)1.!+)-.)/+-5!,=!&Q-DD0&HXN!L.-\..)!-9.!6(8(L(3+1,).!%!-3.(-6.)-!();!-9.!

1,)-3,8[!D-!\(/!+)=.33.;!-9(-!6(8(L(3+1,).!%!(==.1-.;!-9.!1,6O,/+-+,)!,=!8+O+;!3(=-/!+)!

-9.! O8(/6(! 6.6L3().[! K9.3.=,3.Z! -9.! +)9+L+-+,)! ,=! S$RS0%,C0"! .)-35! L5!

6(8(L(3+1,).!%!\(/!/G**./-.;!-,!,11G3!L5!+)-.3=.3+)*!\+-9!-9.!(//.6L85!,=!8+O+;!3(=-/!

,)!-9.!1.88!6.6L3().[!

!



! F@!

!
X+*G3.! Y'! SO9+)*,65.8+)! ]SM^! 18G/-.3! ,)! -9.! O8(/6(! 6.6L3().! /-(+).;! L5! &HXN!
1,)hG*(-.;!85/.)+)!]&HXN0VK0P5/^!();!.QG+)(-,>+)!DD!]&Q-DD0&HXN^[!C.3,!&a!1.88/!
\.3.! -3.(-.;!\+-9!6(8(L(3+1,).!%!,3!7MSB!]1,)-3,8^[! ]$0T^!%.88/!\.3.! =+>.;!();!
+)1GL(-.;!\+-9!&HXN0VK0P5/!]$^!,3!&Q-DD0&HXN!]T^!(-!Y!°%!,2.3)+*9-!();!.>(6+).;!
L5!1,)=,1(8!6+13,/1,O5[!
!

=#G#!()2/9.65)2!

K9.! 6,8.1G8(3! ();! 1.88G8(3! 6.19()+/6/! ,=! 6(8(L(3+1,).! %! ()-+2+3(8! (1-+2+-5!

9(2.!),-!L..)!1,6O8.-.85!.8G1+;(-.;[!K9+/!/-G;5!;.6,)/-3(-.;!-9.!O(3-+(8!6.19()+/6!

,=! -9.! ()-+0S$RS0%,C0"! (1-+2+-5! ,=! 6(8(L(3+1,).! 2+(! +)-.3=.3.)1.! \+-9! 8+O+;! 3(=-!

=,36(-+,)!,)!-9.!O8(/6(!6.6L3().!+)!C.3,!&a!1.88/[!XG3-9.3!;.-(+8.;!.8G1+;(-+,)!,=!

-9.!6.19()+/6!+/!3.QG+3.;[!

!

!

!

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

!"
#$

%&
'

%(
)*

!+
,-

-
%!

"#
$

-./

-0/

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



! FE!

=#J#!FT<0-5?02,19!$0/,5)2!

.#."K''*$"

%.88!85/(-./!\.3.!O3.O(3.;'!iSWSMSE!();!iSWSMS"!1.88/!]O3,-.+)!1,)1.)-3(-+,)!@[E!

`*W`P^!\.3.!;+8G-.;!L5!K3+/0LG==.3!]O<!b[?^!"@!6M!();!/,)+1(-.;[!$8+QG,-/!,=!-9.!1.88!

85/(-./!E@@!̀ P!\.3.!(;;.;!E!̀ P!,=!+)9+L+-,3!,=!-9.!;./+3.;!1,)1.)-3(-+,)!();!+)1GL(-.;!

(-! #bz%[! $=-.3! #@! 6+)Z! -9.! /,8G-+,)/! \.3.! (;;.;! E! `P! ,=! %a0VT701.3(6+;.! ();!

+)1GL(-.;! =,3!#!9!(-!#bz%[!K9.! 3.(1-+,)!\(/! /-,OO.;!L5! -9.!(;;+-+,)!,=!#?@!`P!,=!

M.B<W%<%8!!wEW"!]2W2^ys!-9.!6+>-G3.!\(/!/9(I.)!();!1.)-3+=G*.;!]E?@@!3O6!>!?!6+)^[!

K9.! =,36(-+,)! ,=!%a0VT70/O9+)*,65.8+)!\(/! QG()-+=+.;! L5! ;.-.36+)+)*! -9.! O.(I!

(3.(!,=!%a0VT70/O9+)*,65.8+)!G/+)*!<NP%[!$!3.2.3/.0O9(/.!<NP%!(//(5!G/+)*!(!

k$%SB!<NP%!/5/-.6!\(/!;.2.8,O.;!=,3! -9.!QG()-+-(-+2.!()(85/+/!,=! -9.! +)9+L+-,35!

(1-+2+-5[!K9.!/5/-.6!\(/!.QG+OO.;!\+-9!(!Nm0"@cF!N8G/!();!XN0"@"@!N8G/!/.-!(-!ä.>!

r!Yb@!)6!();!ä.6!r!?#@!)6[!$!?@!>!Y[a!gM%0N(1I!7+,80E"@0VN!1,8G6)!]?0`6!

O(3-+18.! /+4.^!\(/!G/.;!\+-9!6,L+8.!O9(/.! ]DN$W9.>().W\(-.3^!(-!(! =8,\!3(-.!,=!E[@!

6PW6+)[!

!

K4LM7M.C&T0"C%1(0&-"R-(0%*)(&1-"R-/&3&(&1-"K''*$"

%,66.31+(8850(2(+8(L8.!ã%BCD70EF!SO+I.0$%&"!L+);+)*!(//(5!I+-!DDå!]R(5T+,-.19Z!

m)+-.;!S-(-./Z!1(-[!),['!%,C0$%&"0"^!+)!(!Fa0\.88!O8(-.!2.3/+,)Z!-9.!\.88/!,=!\9+19!

\.3.!1,(-.;!\+-9!-9.!9G6()!$%&"!O3,-.+)Z!\(/!G/.;!=,3!-9.!(//(5[!D)!-9+/!(//(5Z!-9.!

-,-(8!(6,G)-!,=!9G6()!$%&"0L,G);!RT7!O3,-.+)!]\+-9!X10-(*^! +/!6.(/G3.;! +)! -9.!

O3./.)1.!,=!-9.!(//(5.;!1,6O,G);/[!K,!(//.//!-9.!(6,G)-!,=!-9.!RT7!O3,-.+)!L,G);!

-,!9G6()!$%&"Z!(!1,8,3!3.(1-+,)!\(/!O.3=,36.;!G/+)*!9,3/.3(;+/9!O.3,>+;(/.!.)456.!

1,)hG*(-.;!\+-9!()-+0X1!()-+L,;+./! +)! -9.!O3./.)1.!,=!#Z#âZ?Z?â0-.-3(6.-958L.)4+;+).!

]KMT^! /GL/-3(-.[! K9.! +)-.)/+-5! ,=! -9.! 1,8,3! 3.(1-+,)! ,L-(+).;! \(/! +)2.3/.85!

O3,O,3-+,)(8! -,! -9.!RT7!O3,-.+)! 1,)1.)-3(-+,)! +)! -9.!\.88/[!K9.! .>O.3+6.)-/!\.3.!

1(33+.;! ,G-! (11,3;+)*! -,! -9.! 6()G=(1-G3.3l/! +)/-3G1-+,)/! \+-9! /8+*9-! 6,;+=+1(-+,)[!

M(8(L(3+1,).!%!;.3+2(-+2./!\.3.!;+//,82.;!+)!3.(*.)-!O3,2+;.;!\+-9!-9.!I+-Z!)(6.85!

E>!1,)1.)-3(-.;!$//(5!7+8G.)-[!E@@!̀ 8!,=!-./-!1,6O,G);!(-!2(3+,G/!1,)1.)-3(-+,)/!]E@Z!

EZ!@[EZ!();!@[@E!`M^!6+>.;!\+-9!-9.!RT7!O3,-.+)!\(/!(;;.;!-,!.(19!\.88[!K9.!O8(-.!

\(/!-9.)!+)1GL(-.;!,2.3)+*9-!(-!Y°%!\+-9!*.)-8.!/9(I+)*[!$=-.3!(!/.3+./!,=!\(/9./Z!E@@!

`8! ,=! 9,3/.3(;+/9! O.3,>+;(/.01,)hG*(-.;! ()-+0X1! ()-+L,;5! /,8G-+,)! \(/! (;;.;! ();!



! F"!

+)1GL(-.;!(*(+)!=,3!E!9!(-!3,,6!-.6O.3(-G3.!\+-9!*.)-8.!/9(I+)*[!$=-.3!(),-9.3!/.3+./!

,=! \(/9./Z! E@@! `8! ,=! KMT! B).0S-.O! SGL/-3(-.! R.(*.)-! \(/! (;;.;! ();! +)1GL(-.;!

]O3,-.1-.;!=3,6!8+*9-^!=,3!(),-9.3!#@!6+)!(-!3,,6!-.6O.3(-G3.!+)!-9.!;(3I!\+-9!*.)-8.!

/9(I+)*[!K9.!3.(1-+,)!\(/!/-,OO.;!L5!(;;+)*!?@!̀ 8!,=!S-,O!S,8G-+,)[!D66.;+(-.85!(=-.3!

/-,OO+)*!-9.!3.(1-+,)Z!-9.!(L/,3L()1.!\(/!6.(/G3.;!](-!Y?@!)6^!G/+)*!(!6+13,O8(-.!

3.(;.3[!

!

G#HI..7"R-/&3&(&1-"K''*$"

KMNRSS"! =8G,3,*.)+1! (//(5! I+-! ]%$K!ç! bc@c#Z!TNS!T+,/1+.)1.Z! S()!7+.*,Z!%$Z!

mS$^!\(/!G/.;!-,!.2(8G(-.!-9.!+)9+L+-+,)!(1-+2+-5!,=!-9.!1,6O,G);/!,)!-9.!KMNRSS"!

.)456.! =,88,\+)*! -9.! /GOO8+.3! O3,-,1,8[! T3+.=85Z! #@! `P! KMNRSS"! ]?! )*W`P^! \(/!

(;;.;!-,!E@!`P!,=!1,6O,G);!(-!;+==.3.)-!1,)1.)-3(-+,)/!]E@@Z!E@Z!EZ!@[EZ!();!@[@E!`M^!

+)! (! L8(1I! =8(-! L,--,6! Fa0\.88! O8(-.[! X,88,\+)*! +)1GL(-+,)! =,3! #@! 6+)! (-! 3,,6!

-.6O.3(-G3.Z!E@!`P!,=!KMNRSS"!=8G,3,*.)+1!/GL/-3(-.!]?@!`M^!\(/!(;;.;Z!();!-9.!

=8G,3./1.)1.! +)-.)/+-5! \(/! 6.(/G3.;! +)! -9.! ;(3I! L5! (! 6+13,-+-.3! O8(-.! 3.(;.3! (-! ()!

.6+//+,)!();!.>1+-(-+,)!\(2.8.)*-9/!#c#!();!Y??!)6Z!3./O.1-+2.85[!%(6,/-(-!6./58(-.!

]E@! `MZ! +)18G;.;! +)! -9.! (//(5! I+-^! \(/! G/.;! (/! (! O,/+-+2.! 1,)-3,8Z! (11,3;+)*! -,!

<,==6())!.-!(8[!]"@"@^&!,!\9+8.!(!3.(1-+,)!\+-9,G-!+)9+L+-,3!();!.)456.!\(/!G/.;!(/!(!

).*(-+2.!1,)-3,8[!!

!

Q&'D*2&U*(&1-"1+"(/0"5&'(%&3D(&1-"1+".C/&-,1B$02&-"

&HXN0V<0P5/!();!&Q-DD0&HXN!\.3.!O3.O(3.;!(11,3;+)*!-,!-9.!OGL8+/9.;!6.-9,;!L5!

T9(-Z!<[TZ!.-!(8[!!*[!C.3,!&a!1.88/!\.3.!/..;.;!(-!E[@!$!E@'!1.88/!;.)/+-5!+)!(!6+13,O8(-.!

/G+-(L8.!=,3!1,)=,1(8!6+13,/1,O5Z!1G8-G3.!(-!#b!°%!=,3!"Y!9[!K9.!1.88/!\.3.!\(/9.;!

\+-9!NTS!();!-3.(-.;!\+-9!?!µM!6(8(L(3+1,).!%!+)!7M&M!6.;+G6!/GOO8.6.)-.;!

\+-9!E@A!XTS!();!EA!O.)+1+88+)W/-3.O-,651+)!(-!#b!°%!=,3!#@!6+)[!K9.!6.;+G6!\(/!

3.6,2.;Z!();!-9.!1.88/!\.3.!=+>.;!+)!YA!O(3(=,36(8;.95;.!+)!NTS!(-!#b!°%!=,3!"!6+)!

();!1,)-+)G.;!(-!3,,6!-.6O.3(-G3.!=,3!#@!6+)!+)!(!8+*9-0/9+.8;.;!1,);+-+,)[!%.88/!\.3.!

\(/9.;!\+-9!KTS!-93..!-+6./Z!-3.(-.;!\+-9!L8,1I+)*!LG==.3!]#A!TS$!+)!NTS^!(-!3,,6!

-.6O.3(-G3.!=,3!E!9Z!();!\(/9.;!\+-9!NTS!-93..!-+6./[!%.88/!\.3.!-9.)!+)1GL(-.;!\+-9!

&HXN0V<0P5/!]"?!µ*W68^!,3!&Q-DD0&HXN!]"?!µ*W68^!(-!Y!°%!,2.3)+*9-!();!\(/9.;!



! F#!

\+-9! NTS! -93..! -+6./[! $=-.3! \(/9+)*Z! -9.! 1.88/! \.3.! ,L/.32.;! G);.3! (! 1,)=,1(8!

6+13,/1,O.[!

!

=#N#!&070-02/06!

E[! V(Q2+Z!$$K[Z!X(-+6(Z!J[Z!M,9(66(;Z!K[Z!X(-+6(Z!m[Z!S+)*9Z!DJ[Z!.-!(8[!D)/+*9-!

+)-,!S$R$0%,C0"!H.),6.Z!S-3G1-G3.Z!&2,8G-+,)Z!N(-9,*.)./+/!();!K9.3(O+./'!

S-3G1-G3(8! H.),6+1! $OO3,(19Z! *+,-.+/&# *+,>.10&# 8-"$I# 3,%&# *$0+0# E+0&! +K+KZ!

EcaaZ!Ea?cbc[!

"[! PGZ!R[Z!i9(,Z!U[Z!P+Z!k[Z!V+GZ!N[Z!g()*Z!T[Z!.-!(8[!H.),6+1!%9(3(1-.3+//(-+,)!();!

&O+;.6+,8,*5! ,=! "@EF!V,2.8!%,3,)(2+3G/'! D6O8+1(-+,)/! =,3!C+3G/!B3+*+)/! ();!

R.1.O-,3!T+);+)*Z!K.!#:$7-!"[!+K+KZ!#F?Z!?a?0?bY[!

#[! P+Z!N[Z!P+Z!f[Z!X(34()Z!M[Z!<(33+/,)Z!S%[!S-3G1-G3.!,=!S$RS!%,3,)(2+3G/!SO+I.!

R.1.O-,30T+);+)*!7,6(+)!%,6O8.>.;!\+-9!R.1.O-,3Z!6-+!7-!Z!+KKJZ!#@FZ!EcaY0

Ecac[!

Y[! g()Z! R[Z! i9()*Z! g[Z! U+(Z! gP[Z! HG,Z! g[Z! i9,GZ! n[[! S-3G1-G3(8! T(/+/! =,3! -9.!

R.1,*)+-+,)! ,=! S$RS0%,C0"! L5! XG8808.)*-9! <G6()! $%&"[! 6-+!7-!Z! +K+KZ!

#abZEYYY0EYYc[!

?[! P+Z!f[Z!M,,3.Z!M[Z!C(/+8+.2(Z!V[!SG+Z!k[Z!f,)*Z!SJ[!.-!(8&!$)*+,-.)/+)01,)2.3-+)*!

&)456.!"!+/!(!XG)1-+,)(8!R.1.O-,3!=,3!-9.!S$RS!%,3,)(2+3G/[!'$"()![!!+KK=Z!Y"aZ!

Y?@_Y?Y[!

a[! %9.)*! C%%[Z! P(G! SJN[Z! f,,! N%g[Z! gG.)! Jg[! S.2.3.! $1G-.! R./O+3(-,35!

S5);3,6.!%,3,)(2+3G/!(/!()!$*.)-!,=!&6.3*+)*!();!R..6.3*+)*!D)=.1-+,)[!5%+7#

3+-),C+,%#@!FZ!+KKMZ!"@[!

b[! <,==6())Z!M[Z!f.L.3Z!<J[Z!S193,.;.3Z!S[Z!J3G*.3Z!V[Z!<.338.3Z!K[Z!.-!(8[!S$RS0

%,C0"! %.88! &)-35! 7.O.);/! ,)! $%&"! ();! KMNRSS"! ();! D/! T8,1I.;! L5! (!

%8+)+1(885!N3,2.)!N3,-.(/.!D)9+L+-,3[!5!%%!+K+KZ!EcEZ!"bE0"c@[!

c[! <,==6()Z!M[Z!f.L.3Z!<J[Z!N,986())Z!S[!$!MG8-+L(/+1!%8.(2(*.!S+-.!+)!-9.!SO+I.!

N3,-.+)!,=!S$RS0%,C0"!+/!&//.)-+(8!=,3!D)=.1-+,)!,=!<G6()!PG)*!%.88/Z!3,%#5!%%&#

+K+KZ!bcZ!bbF0bcY[!

F[! U+GZ!S[Z!7+1IZ!$[Z!M+34(+.Z!S[Z!$L;+Z!X[Z!%,1I8+)Z!S[Z!.-!(8[!D)9+L+-,3!/!,=!S$RS0

%,C0"!&)-35'!%G33.)-!();!XG-G3.!BOO,3-G)+-+./Z!=#3!?#5.!/Z!+K+KZ!a#Z!E""?a0

E""bY[!



! FY!

E@[!B3-.*(!kK[Z!S.33(),!MP[Z!NGh,8!X<[Z!R()*.8!<R[!R,8.!,=!%9()*./!+)!S$RS0%,C0

"!SO+I.!N3,-.+)!+)!-9.!D)-.3(1-+,)!\+-9!-9.!<G6()!$%&"!R.1.O-,3'!$)!+)!S+8+1,!

$)(85/+/[!G^5:<#=&!+K+KZ!EcZ!YE@0YEb[!

EE[!f3(OOZ!7[Z!f()*Z!V[Z!%,3L.--Z!JS[Z!H,8;/6+-9Z!k$Z!</+.9Z!%P[Z!.-!(8[!%35,0&M!

S-3G1-G3.!,=!-9.!"@EF0)%,C!SO+I.!+)!-9.!N3.=G/+,)!%,)=,36(-+,)Z!6-+!7-!Z!+K+KZ!

#abZ!E"a@0E"a#[!

E"[!S9+3(-,Z! J[Z! J(\(/.Z! M[Z! M(-/G5(6(Z! S[! M+;;8.! &(/-! R./O+3(-,35! S5);3,6.!

%,3,)(2+3G/! D)=.1-+,)! M.;+(-.;! L5! -9.! K3()/6.6L3().! S.3+).! N3,-.(/.!

KMNRSS"Z!=#A+),%Z!+K"=Z!cbZ!E"??"0E"?aE[!

E#[!%(3O+)-.+3,Z! $[Z! &;\(3;/Z! Mk[Z! <,==6()Z! M[Z! J,19/Z! H[Z! H3+OOZ! T[Z! .-! (8[!

N9(36(1,8,*+1(8!D)9+L+-+,)!,=!$1+;!SO9+)*,65.8+)(/.!N3.2.)-/!mO-(I.!,=!S$RS0

%,C0"!L5!&O+-9.8+(8!%.88/Z!5!%%#@!>#3!?Z!+K+KZ!EZ!E@@EY"[!

EY[!R+O(Z!D[Z!$);3.GZ!S[Z!HG.33.3,Z!k$P[Z!M,3(8./Z!RT[!M.6L3().!R(=-/'!N,3-(8/!=,3!

C+3(8!&)-35Z!B),7"#3+-),C+,%[!+K+"Z!YZ!a#E"bY[!

E?[!S,3+1.Z! M[Z! M+/(/+Z! R[Z! R++-(),Z! H[Z! M()*().88+Z! C[Z! M(3-.88G11+Z! S[Z! .-! (8[!

K(3*.-+)*!P+O+;!R(=-/!(/!(!S-3(-.*5!$*(+)/-!%,3,)(2+3G/Z!B),7"#5!%%#E!F#*+,%Z!

+K+"Z!YZ!aEc"Fa[!

Ea[!S9+)Z!g<[Z!k.,)*Z!J[Z!P..Z!k[Z!P..Z!<k[Z!g+6Z!k[Z!.-!(8[!D)9+L+-+,)!,=!$%&"0SO+I.!

D)-.3(1-+,)!L5!()!$%&"!T+);.3!SGOO3.//./!S$RS0%,C0"!&)-35Z!87J!_#5.!/#<7"#

G?#G7J%Z!+K++Z!aEZ!EE[!

Eb[!T,h(;4+1Z!7[Z!$81(4(3Z!B[Z!TG19\(8;Z!N[Z!M.-958.).!T8G.!D)9+L+-/!-9.!S$RS0%,C0

"!SO+I._$%&"!N3,-.+)0N3,-.+)!D)-.3(1-+,)_(!M.19()+/6!-9(-!1()!%,)-3+LG-.!-,!

+-/!$)-+2+3(8!$1-+2+-5!$*(+)/-!%BCD70EFZ!B),7"&#9.$)/$-,%&!+K+"Z!EE[!

Ec[!P+Z!%[Z!i9,GZ!<[Z!HG,Z!P[Z!U+.Z!7[Z!<.Z!<[Z!.-!(8[!N,-.)-+(8!D)9+L+-,3/!=,3!T8,1I+)*!

-9.!D)-.3(1-+,)!,=!-9.!%,3,)(2+3G/!S$RS0%,C0"!SO+I.!N3,-.+)!();!D-/!<,/-!%.88!

R.1.O-,3!$%&"[!=#K)$70%#3!?!Z!"@""Z!"@Z!#EY[!

EF[!H()*(;.2+Z! S[Z! T(;(2(-9Z! CV[Z! K9(IG3Z! $[Z! g+)Z! V[Z! k,)*9.Z! S7[Z! .-! (8[!

J,L,O9.),8!$!D)9+L+-/!T+);+)*!,=!<,/-!$%&"!R.1.O-,3!\+-9!SO+I.!RT7!7,6(+)!

,=!S$RS0%,C0"Z!(!P.(;!%,6O,G);!=,3!T8,1I+)*!%BCD70EFZ!=&#9.10&#5.!/&#:!""[!

+K+"Z!E"Z!EbF#_Ec@"[!



! F?!

"@[!gGZ! R[Z! P+Z! N[Z! S13..)+)*! ,=! N,-.)-+(8! SO+I.! H851,O3,-.+)! W! $%&"! 7G(8!

$)-(*,)+/-/!$*(+)/-!%BCD70EF!+)!S+8+1,!M,8.1G8(3!7,1I+)*Z!=#A+),#3!"Z!+K++Z!

#@EZ!EEYY"Y[!

"E[!X3(/.3Z!T[k[Z!T.8;(3Z!S[Z!S.+-,2(Z!$[Z!<G-19+)/,)Z!$[Z!M())(3Z!7[Z!.-!(8[!S-3G1-G3.!

();! $1-+2+-5! ,=! <G6()! KMNRSS"! N3,-.(/.! D6O8+1(-.;! +)! S$RS0%,C0"!

$1-+2(-+,)[!'$"#5.!/#*+,%!Z!EcZ!Fa#_FbE[!

""[!T,hI,2(Z!7[Z!M1H3.+*Z!k&[Z!M1P(G*9+)Z!JM[Z!M(/-.3/,)Z!SH[Z!f+;.3(Z!M[Z!.-!(8[!

S$RS0%,C0"!();!S$RS0%,C!7+==.3!+)!K9.+3!%.88!K3,O+/6!();!73G*!S.)/+-+2+-5!

N3,=+8./Z!C+,@H+FZ!+K+K[!

"#[!<,==6()Z!M[Z!f+)I8.3Z!<<[Z!S6+-9Z!k%[Z!J3G*.3Z!V[Z!$3,3(Z!N[Z!.-!(8[!%(6,/-(-!

M./58(-.!D)9+L+-/!S$RS0%,C0"!$1-+2(-+,)!L5!KMNRSS"03.8(-.;!N3,-.(/.!();!D-/!

M.-(L,8+-.!HTN$!&>.3-/!$)-+2+3(8!$1-+2+-5Z!G*+,3!?Z!+K+"Z!a?Z!E@#"??[!

"Y[!7(+Z!k[Z!X.)*Z!g[Z!P+(,Z!g[Z!K()Z!P[Z!SG)Z!g[Z!.-!(8[!C+3G/!D)=.1-+,)!();!SO9+)*,8+O+;!

M.-(L,8+/6Z!87"+F+)#@!0Z!+K+GZ!""cZ!E@?FY"[!

"?[!<())G)Z!g$[Z!BL.+;Z!PM[Z!N3+)1+O8./!,=!T+,(1-+2.!P+O+;!S+*)(88+)*'!P.//,)/!=3,6!

SO9+)*,8+O+;/Z!'$"#@!F#3,%#5!%%#*+,%[!+KKVZ!FZ!E#F0E?@[!

"a[!f,8=Z!kk[Z!S-G;/-+88Z!%k[Z!<(96Z!T[!&6.3*+)*!%,)).1-+,)/!,=!SEN0M.-(L,8+4+)*!

&)456./! \+-9! <,/-! 7.=.)/.! ();! D66G)+-5! 7G3+)*! C+3G/! D)=.1-+,)/Z! A+)(0!0Z!

+K"OZ!EEZ!E@Fb[!

"b[!M,3+Z! g[Z! S(I(-(Z! M[Z! S(I(+Z! S[Z! BI(6,-,Z! K[Z! V(I(-/GZ! g[Z! .-! (8[! M.6L3().!

SO9+)*,65.8+)!+)!<,/-!%.88/!D/!&//.)-+(8!=,3!VG18.,1(O/+;!N.).-3(-+,)!+)-,!-9.!

%5-,O8(/6!(=-.3!<.6+=G/+,)!;G3+)*!RGL.88(!C+3G/!&)-35Z!/*+,Z!+K++Z!E#[!

"c[!g(*+Z! M[Z! <(6(Z! M[Z! D19++Z! S(5(I([Z! V(I(/9+6(Z! g[Z! .-! (8[! SO9+)*,65.8+)!

S5)-9(/.!E!SGOO,3-/!K\+!S-.O/!,=!RGL.88(!C+3G/!P+=.!%518.Z!+6-+!7-!Z!+K+=Z!"aZ!

E@c"ab[!

"F[!K()+*G19+Z! M[Z! K(/(I+Z! K[Z! V+),6+5(Z! <[Z! m.;(Z! g[Z! JG3.6,-,Z! JD[Z! .-! (8[!

SO9+)*,65.8+)! H.).3(-.;! L5! SO9+)*,65.8+)! S5)-9(/.! E! +/! D)2,82.;! +)!

$--(196.)-!();! D)=.1-+,)!\+-9! k(O()./.!&)1.O9(8+-+/!C+3G/Z!6-+!7"+D+-#@!>,)"0Z!

+K"NZ!aZ!#bc"F[!

#@[!<(5(/9+Z! g[Z! S(/(I+Z! gV[Z! K()+I(\(Z! K[Z! BI(Z! S[Z! K/G19+5(Z! J[Z! .-! (8[!

SO9+)*,65.8+)!S5)-9(/.!"Z! LG-!V,-!SO9+)*,65.8+)!S5)-9(/.!EZ! +/! D)2,82.;! +)!



! Fa!

<DC0E!&)2.8,O.06.;+(-.;!M.6L3().!XG/+,)Z!=#*+,%#5.!/Z!+K"GZ!"cFZ!#@cY"0

#@c?a[!

#E[!T+.)+(/Z!J[s!X+.;,3,\+14Z!$[s!S(;,\/I(Z!$[s!N3,I,O+GIZ!S[s!%(3Z!<[!R.*G8(-+,)!,=!

SO9+)*,65.8+)!M.-(L,8+/6[#9.$)/$-,%&#@!>&!+K"NZ!TWZ!?b@~?cE[!

#"[!K(=.//.Z!H[!X[s!S()5(8Z!S[s!$/9,G3Z!k[s!HG+6(3(./Z!N[!%[s!<.36()//,)Z!M[!!"#$%&!

D)-(1-!/O9+)*,65.8+)!L+,/5)-9.-+1!O(-9\(5!+/!.//.)-+(8!=,3!+)-3(1.88G8(3!-3()/O,3-!

,=!+)=8G.)4(!2+3G/!*851,O3,-.+)/[!9),-&#'$"%&#8-$?&#6-+&#[68&#+K"=Z!UU\Z!aY@a_

aYEE[!

##[!S+6,)/Z!J[s!();!DI,).)Z!&[!XG)1-+,)(8!3(=-/!+)!1.88!6.6L3()./[!'$"()![!"OOMZ!VWZZ!

?aF0?b"[!

#Y[!P+)*\,,;Z!7[s!();!S+6,)/Z!J[!P+O+;!3(=-/!(/!(!6.6L3().0,3*()+4+)*!O3+)1+O8.[!

6-+!7-![!+K"KZ!VSZZ!Ya0?@[!

#?[!SG,6(8(+).)Z!M[!P+O+;!3(=-/!();!(//.6L85!,=!.)2.8,O.;!2+3G/./[!K)$DD+-[!+KK+Z!VZ!

b@?0b@F[!

#a[!T9(-Z!<[T[s!J+/9+6,-,Z!K[s!$L.Z!M[s!M(I+),Z!$[s!D)(L(Z!K[s!MG3(-.Z!M[s!7,96(.Z!

V[s! JG3(9(/9+Z! $[s! V+/9+L,3+Z! J[s! XGh+6,3+Z! X[s! H3.+6.8Z! N[s! D/9+-/GI(Z! R[s!

J,L(5(/9+Z! K[! T+);+)*! ,=! (! O8.G3,-,85/+)! ,3-9,8,*! =3,6! N8.G3,-G/! .35)*++! -,!

/O9+)*,65.8+)!();!19,8./-.3,803+19!6.6L3().!;,6(+)/[!=&#:+>+?#@!0&!+K"=Z!]PZ!

"F##0"FY#[!

#b[!M(I+),Z!$[s!$L.Z!M[s!MG3(-.Z!M[s! D)(L(Z!K[s!g+86(4Z!V[s!<G88+)0M(-/G;(Z! X[s!

J+/9+6,-,Z!K[s!S19+.L.3Z!V[P[s!K(*G19+Z!K[s!$3(+Z!<[s!$);.38G9Z!H[s!N(3-,)Z!R[H[s!

J,L(5(/9+Z!K[!B86G*#=[!+K"JZ!SRZ!Ybb0YF#[!

!

&



! Fb!

%/U2)Z903>0?02,!
!

D!\,G8;!8+I.!-,!.>O3.//!65!/+)1.3.!*3(-+-G;.!-,!65!/GO.32+/,3Z!N3,=[!J.)h+!M,);.Z!

=,3!9+/!/+*)+=+1()-!/GOO,3-!();!+)/+*9-/!-9(-!9.8O.;!6.!=+)+/9!-9+/!\,3I[!M5!9.(3-=.8-!

*3(-+-G;.!(8/,!*,./!-,!$//,1[!N3,=[!gG-(!MG3(+!();!$//,1[!N3,=[!K,93G!K()+*G19+!

=,3!-9.+3!*G+;()1.Z!O(-+.)1.Z!();!G);.3/-();+)*!;G3+)*!-9.!5.(3/!+-!-,,I!-,!1,6O8.-.!

65!N9[7[!1,G3/.[!

!

D!\,G8;!8+I.!-,!.>O3.//!65!*3(-+-G;.!-,!N3,=[!$I+9+I,!S(-,Z!N3,=[!g(/G5GI+!D*(3(/9+Z!

$//,1[! N3,=[! S.+*,! m/GI+Z! $//,1[! N3,=[! J,9.+! gG5(6(Z! $//,1[! N3,=[! $I+3(!

J+-(6G3(Z!();!73[!S(h..3!J,,8(-9Z!=,3!-9.+3!1,)-3+LG-+,)/!-,!65!3./.(319Z!(/!\.88!(/!

-9.+3!.>O.3+6.)-(8!*G+;()1.!();!9.8O=G8!;+/1G//+,)/[!

!

M5!(OO3.1+(-+,)!(8/,!*,./!-,!-9.!8(L,3(-,35!/-(==Z!$L.0/()Z!SG*(0/()Z!();!B*G3(0

/()Z! =,3! -9.+3! (;6+)+/-3(-+2.! ();! -.19)+1(8! \,3I! (//+/-()1.! ;G3+)*! 65! /-G;5! (-!

<,II(+;,!m)+2.3/+-5[!

!

D!(6!=,3.2.3!-9()I=G8!=,3!65!=(6+85:/!G)1,);+-+,)(8!8,2.!();!/GOO,3-!-93,G*9,G-!

-9.!.)-+3.!/-G;5!O3,1.//!();!.2.35!;(5[!

!

X+)(885Z! D! *3(-.=G885! (1I),\8.;*.! M&UK! =,3! -9.! =+)()1+(8! /GOO,3-! -93,G*9! -9.!

D)-.3)(-+,)(8!H3(;G(-.!N3,*3(6[!f+-9,G-!-9.+3!=G);+)*Z!-9+/!\,3I!\,G8;!),-!9(2.!

L..)!=.(/+L8.[!



! Fc!

I.P95/1,5)26!
!

]E^!B.,?15214Z!MG3(+Z!g[Z!XGh+6,-,Z!$[Z!J(\(6G3(Z!R[Z!J+-(6G3(Z!$[Z!J,,8(-9Z!S[Z!

m/GI+Z! S[Z! S(/(I+Z! M[Z! B3L(Z! g[Z! D*(3(/9+Z! g[Z! S(\(Z! <[Z! S(-,Z! $[Z! M,);.Z! J[!

M(8(L(3+1,).!%! D/,8(-.;! =3,6!&;+L8.!N8()-/!(/!(!N,-.)-+(8! D)9+L+-,3!,=!S$RS0

%,C0"!D)=.1-+,)[!6-+!7"+D+-#@!>,)"0[#C,8!UUZ!O[UU!]%//0<,03!D0/0?P0-!+K+G^[!

]"^!K()+*G19+Z!K[Z!B.,?15214Z!K(I+6,-,Z!S[Z!SG4GI+Z!K[Z!f(-()(L.Z!S[Z!M(-/G;(Z!X[Z!

m6.4(\(Z! K[Z! M,);.Z! J[! S1,O.! ();! P+6+-(-+,)/! ,=! $L/,8G-.! %,)=+*G3(-+,)!

7.-.36+)(-+,)!,=!$88.)+1!V(-G3(8!N3,;G1-/!m/+)*! -9.!%r%r%!S-3.-19+)*!C%7!

S+*)(8[!;)J$7+-#`#*+,/,%!-(%$)#5.!/+0")1[!C,8!"EZ!O[?aF0?bY!]+K+=^[!

]#^!S\(65Z!M[M[M[Z!iGL+3Z!M[i[M[Z!B.,?15219Z!K/GL,+Z!S[Z!MG3(+Z!g[Z!M,);.Z!

J[Z! <+3(),Z! J[Z! k+)Z! K[! $! V.(30+)=3(3.;! X8G,3./1.)-! P,)*019(+)! X(--5! $1+;!

K,\(3;!BO-+1(8! D6(*+)*!,=!%(3;+(1!M.-(L,8+/6! +)!P+2+)*!M+1.[!87$%10"[!C,8!

EYbZ!O[Y"@a0Y"E"!]+K++^[!

!

!


