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!



! ">!

WK'&3)7&1(4! /033)&*! +A(! $,( -$-.! 42+;! (20(! Q)'@! -+/0-)6&4! 0(! (2&! 4&'(0! 01*! 0(! (2&!

'+-&4<! 01*! )(4! 0/()8)(.! )4! /3A/)0-! 5+3! /&--! *)8)4)+1! 01*! 4&'(0()+1?! J&'-&()+1! +5! Q)'@!

3&4A-(4! )1! -+1,! 9301/2&*! 5)-07&1(! /&--4<! 01*! +8&3=&K'3&44)+1! +5! (2&! Q)'@! /0(0-.()/!

*+70)1!/0A4&4!/&--4!(+!9-+;!A'!01*!&K'-+*&"#?!O2&3&5+3&<!(2&!0/()8)(.!+5!Q)'@!7A4(!

9&!2),2-.!3&,A-0(&*!(+!0--+;!/&--!4A38)80-?!@--!(2&!3&'+3(&*!01(0,+1)4()/!)1(&30/()+14!

9&(;&&1! Q)'@! 01*! %M%"! +3! Q'5M! 01*! Q'5W!70:&! +5! Q)'@! 0! 5A1*07&1(0-! &16.7&!

)18+-8&*!)1!%B!4.1(2&4)4!01*!*&,30*0()+1!*A3)1,!/&--!*)8)4)+1!)1!7./+90/(&3)0?!!

!

O2&!;0.!1&;!'&'()*+,-./01!)4!/++3*)10(&-.!4.1(2&4)6&*!01*!2.*3+-.6&*!*A3)1,!/&--!

,3+;(2!01*!*)8)4)+1!)4!0!'A66-&!(20(!3&70)14!A14+-8&*!)1!0--!90/(&3)0?!%B!2.*3+-04&4!

01*! 4.1(204&4!7A4(!;+3:! )1! 0! 4'0()0--.! 01*! (&7'+30--.! /++3*)10(&*!7011&3?! O2&!

2.'+(2&4)4! 5+3! Q)'@! )4! (20(! *A3)1,! 4&'(0()+1<! Q)'@! )1(&30/(4! ;)(2! %M%"! 01*!

'03()/)'0(&4!)1!(2&!4.1(2&4)4!+5!%B!9&(;&&1!*0A,2(&3!/&--4?!@5(&3!(2&!%B!4.1(2&4)4!)4!

/+7'-&(&*<!Q)'@!70.!&K/201,&!%M%"!5+3!01!0A(+-.4)1!9)1*)1,!'03(1&3!-):&!Q'5MTW?!!

O2&4&!1&;!/+7'-&K&4!9&(;&&1!%B!2.*3+-04&4!03&!0/()8&!+1!%B!01*!4'-)(!(2&!/&--!;0--!

(+!4&'030(&!(2&!(;+!70(A3&!*0A,2(&3!/&--4?!!

!

O2&!3&,A-0()+1!+5!Q)'@!0/()8)(.!/01!9&!)15&33&*!53+7!(2)4!4(3A/(A3&!+5!(2&!Q)'@#F$=>G#!

P=(&37)10-! /0(0-.()/! *+70)1"$?! O2&! Q)'@! /0(0-.()/=*+70)1! 4(3A/(A3&! 42+;4! 0!

/+15+370()+1!(.')/0-!+5!01!)10/()8&!&16.7&?!E1!(2)4!4(3A/(A3&<!(2&!0/()8&=4)(&!/-&5(!)4!

'2.4)/0--.! 9-+/:&*! 9.! 01! )12)9)(+3.! 4&,7&1(! (20(! 1&&*4! (+! 9&! 3&7+8&*! (+! 0--+;!!

4A94(30(&!9)1*)1,?!E(!)4!A1/-&03!;2)/2!7&/201)47!0--+;4!Q)'@!0/()80()+1?!O2&3&!03&!

(;+!'-0A4)9-&!2.'+(2&4&4!3&,03*)1,!(2&!0/()80()+1X!(2&!5)34(!+1&!)4!Q)'@!)4!0!6.7+,&1!

01*! )(4!0/()8)(.! )4!3&,A-0(&*!9.!0!'3+(&04&!(20(!3&7+8&4!(2&! )12)9)(+3.!4&/()+1?!O2&!

4&/+1*!7+*&-! )4! (20(! 01! )1(&30/()+1! 9&(;&&1! +1&! +3! 7+3&! '3+(&)14! /+1(3)9A(&! (+!

/+15+370()+10-!/201,&4! (20(!&109-&! (2&!4A94(30(&! (+!0//&44! (2&!/0(0-.()/!4)(&?!W8&1!

(2+A,2! (2&! /3.4(0-! 4(3A/(A3&! +5! Q)'@! 204! 9&&1! 4+-8&*<! 7+4(! 04'&/(4! +5! 2+;! (2)4!

&16.7&!'03()/)'0(&4!(+!%B!4.1(2&4)4!01*!*&,30*0()+1!3&70)1!A1/-&03?!!

!

E1!(2)4!/20'(&3<!E!*&4/3)9&!(2&!4&03/2!5+3!0!'3+(&)1!/+7'-&K!9&(;&&1!%B!2.*3+-04&4<!

A4)1,!0!'A--!*+;1!0''3+0/2?!Y&!5+--+;&*!(2&!)*&0!(20(!*)55&3&1(!/-044&4!+5!&16.7&4!



! "D!

70.!)1(&30/(!;)(2!&0/2!+(2&3!(+!5+37!0/()8&!/+7'-&K&4?!@4!0!5)34(!4(&'!+5!(2)4!7&(2+*<!

E!/-+1&*<!&K'3&44&*<!01*!'A3)5)&*!"U!2.*3+-04&4<!0! 5&;!53+7!&0/2!/-044!+5!&16.7&4<!

01*! (&4(&*! (2&4&! 5+3! $,( -$+/.! )1(&30/()+1! A4)1,! BIO! 'A--! *+;1! 0440.4?! E1)()0--.<! E!

*&(&/(&*! )1(&30/()+1! 9&(;&&1! Q'5J! 01*! Q8">GH<! 0! S-'PT%FU! 2.*3+-04&<! (2&! 407&!

/-044&4!+5!&16.7&4!3&'+3(&*!'3&8)+A4-.!5+3!Q)'@!01*!Q)'M!/+7'-&K&4?! ! E! (&4(&*!(2&!!

5+370()+1! +5! Q)'@! R! Q'5M! 01*! Q)'M! R! Q'5J! /+7'-&K&4! A4)1,! +(2&3! 9)+/2&7)/0-!

0440.4<! 4A/2! 04! 10()8&! ,&-! &-&/(3+'2+3&4)4! 01*! ,&-! 5)-(30()+1?! Y&! 0-4+! (&4(&*! (2&!

'+44)9)-)(.!+5!/+='A3)5.)1,!10()8&!/+7'-&K&4!*)3&/(-.!53+7!43(#.%$!A4)1,!7A-()='3+(&)1!

/+=&K'3&44)+1! 8&/(+34?! N1! (2&! ;0.! (+! 80-)*0(&! '3&8)+A4! 7&1()+1&*! '3+(&)1!

)1(&30/()+14<!E!4+-8&*!(2&!/3.4(0-!4(3A/(A3&!+5!Q8">GH?!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! "F!

)8)!<,,=*1-!>,(!%(,&'*1!0,?%.'@'28!

!

01#.*"#+2/$&'( +&*2/#&%.)$)! &1/+*&4!0!2),2!1A79&3!+5!%B!2.*3+-04&4! /+7'03&*! (+!

+(2&3! 90/(&3)0?! @-(2+A,2! (2&! 1A79&3! +5! 2.*3+-04&4! )4! 7+4(-.! /+14&38&*! )1!

7./+90/(&3)0!ZO09-&!"[<! (2&!(.')/0-!B307='+4)()8&!90/(&3)A7!5+"67$%.#.##&)("&/2&)!

&1/+*&4! ""! 2.*3+-04&4! 01*! D! 7+3&! '3+(&)14! ;)(2! *+70)1! +5! A1:1+;1! 5A1/()+1!

)18+-8&*! )1! /&--! ;0--! 2.*3+-.4)4#?! B307=1&,0()8&! 90/(&3)0! 04! 43( #.%$<! 5+3! &K07'-&<!

&1/+*&4! #$! 4&/3&(&*! 2.*3+-04&4">?! 43( #.%$! 3&/./-&4! '&'()*+,-./01<! 01*! )1! &0/2!

,&1&30()+1! 0''3+K)70(&-.! ! DU\! +5! '&'()*+,-./01! )4! 1&;-.! 4.1(2&4)6&*"D<$?!

O2&3&5+3&<!(2&!2),2!1A79&3!+5!'&'()*+,-./01!2.*3+-04&4!&1/+*&*!)1!43(#.%$()1/-A*&4!

4&8&30-! 2.*3+-04&4! )18+-8&*! )1! %B! 3&/./-)1,??! M.! /+7'03)4+1<! 01#.*"#+2/$&'(

+&*2/#&%.)$)!&1/+*&4!##!2.*3+-04&4!ZO09-&!#[?!

!

V)((-&! )4! :1+;1<! 2+;&8&3<! 09+A(! '&'()*+,-./01! 4.1(2&4)4! 01*! *&,30*0()+1! )1!

7./+90/(&3)0?!O+!4(A*.!'&'()*+,-./01!3&,A-0()+1!01*!0/()8)(.<!;&!'3+*A/&*!0!-)9303.!

+5!3&/+79)101(!0+*!%B!2.*3+-04&4!)1!43(#.%$?!W16.7&4!;&3&!/-+1&*!)1!*)55&3&1(!43(#.%$!

&K'3&44)+1! 8&/(+34?! E1)()0--.<! E! /-+1&*<! &K'3&44&*! 01*! 'A3)5)&*! 0! /+--&/()+1! +5! H! %B!

2.*3+-04&4!ZO09-&!$[!Z]),A3&!"[?!O2&!'&'()*+,-./01=2.*3+-04&! -)9303.!;04!A4&*! 5+3!

0/()8)(.! (&4(4! 01*! 5+3! 'A--! *+;14! (+! *&(&/(! 01.! '+44)9-&! )1(&30/()+1! 9&(;&&1!

2.*3+-04&4?! O2&! 0/()8)(.! (&4(4! +1! (2&!43( #.%$! '&'()*+,-./01! 01*! (2&(01#.*"#+2/$&'(

)'28'"+$)! /&--! ;0--! *)*! 1+(! 42+;! 01.! 0/()8)(.! Z*0(0! 1+(! 42+;1[<! -&0*)1,! A4! (+!

5+37A-0(&! (2&! 2.'+(2&4)4! (20(! 0+*! '&'()*+,-./01! 2.*3+-04&4! 7A4(! 9&! 2),2-.!

3&,A-0(&*!(+!-)7)(!(2&)3!(+K)/)(.?!!

!

O+! )18&4(),0(&! '+(&1()0-! 7&/201)474! +5! 2.*3+-04&! 0/()80()+1<! ;&! 7)K&*! %B!

2.*3+-04&4! 01*! 0440.&*! 5+3! )1(&30/()+14! 07+1,! (2&7?! I'&/)5)/0--.<!;&! (&4(&*! BIO=

(0,,&*!Q8">GG<!Q8">GH<!Q8UU#><!Q8#"LU/<!Q8"DFF/<!Q8$L"D<!Q8$G"G!01*!Q8$H""!

5+3!)1(&30/()+1!;)(2!Q'5J!(0,,&*!;)(2!^)4_M%?!Q8">GG<!Q8">GH<!Q8UU#><!Q8#"LU/<!

Q8"DFF/<!Q8$L"D<!Q8$G"G!01*!Q8$H""<!0--!BIO=(0,,&*<!;&3&!)1/A90(&*!0(!&CA)7+-03!

/+1/&1(30()+1!;)(2!^)4=_M%!Q'5J!5+3!$U!7)1A(&4!0(!>!`P!)1!MA55&3!@!ZU?$!_!S0P-<!#U!

7_!O3)4!'^!H<!U?D7_!OPW%<!"U\!,-./&3+-[?!@!10()8&!,&-!4(0)1&*!;)(2!P++7044)&!9-A&!



! "G!

42+;&*! Z]),A3&! #[! 0! 1&;! 901*! 5+3! Q8">GH! 9+A1*! (+!^)4_M%=Q'5J?! M04&*! +1! (2&!

901*! )1(&14)()&4<! (2&! )1(&30/()+1! 9&(;&&1! Q8">GH! 01*! Q'5J! -++:4! 4(+)/2)+7&(3)/?!

O2&! 0''03&1(! )1(&30/()+1!9&(;&&1!Q8">GH!01*!Q'5J! 42+;&*! (2&! 407&!CA0-)(0()8&!

4'&/)5)/)(.! 04!Q)'@! ZQ8">GG[! 01*!Q'5M! 04! 3&'+3(&*! 9.!QA9)1! Z3&5&3&1/&[?! O2A4<! (+!

/+15)37!(2&!)1(&30/()+1!9&(;&&1!Q8">GH=Q'5J!01*!Q)'@=Q'5M!;&!/033)&*!+A(!+(2&3!

9)+/2&7)/0-!0440.4!(+!4(A*.!(2&!)1(&30/()+1!01*!0/()8)(.!+5!(2&!(;+!/+7'-&K&4?!!!

!

)8A!B59CDE!$1+!B%>F!*1&'($0&*,18!!

!

O+! (&4(! (2&! )1(&30/()+1! 9&(;&&1! Q8">GH! 01*! Q'5J! ;&! )4+-0(&*! BOI=Q8">GH! 01*!

^)4_M%=Q'5J! 9.! 055)1)(.! /23+70(+,30'2.! 53+7! 43( #.%$<! 01*! )18&4(),0(&<! 9.! 4)6&!

&K/-A4)+1! /23+70(+,30'2.<! 01.! '+(&1()0-! )1(&30/()+1! 9&(;&&1! (2&! (;+! '3+(&)14?!

@5(&3! OWa! /-&080,&<! ;&! )1/A90(&*! '3+(&)14! 5+3! $U! 7)1! 0(! >! `P! 0(! &CA)7+-03!

/+1/&1(30()+1!)1!(2&!407&!9A55&3!/+1*)()+1!*&4/3)9&!09+8&?!@10-.()/0-!4)6&!&K/-A4)+1!

/23+70(+,30'2.! '3+5)-)1,! 42+;&*! (23&&! '&0:4! 1+(! ;&--! 4+-8&*! Z]),A3&! $[?! @!

P++7044)&! 9-A&=4(0)1&*! *&10(A3)1,! '+-.0/3.-07)*&! ,&-! 42+;&*! 0! 8&3.! /+7'-&K!

'3+5)-&X! 530/()+14! )1! (2&! 5)34(! '&0:! 0(! H! 7-! /+1(0)1&*! A1/-&08&*! ^)4_M%=Q'5Jb!

530/()+14!)1!(2&!4&/+1*!'&0:!0(!""?$H!7-!/+1(0)1&*!(23&&!*)55&3&1(!901*4<!A1/-&08&*!

BIO=Q8">GH<!^)4_M%!01*!BIO<!01*!530/()+14!)1!(2&!-04(!'&0:!/+1(0)1&*!Q8">GH?!Y&!

)15&33&*! 53+7! (2)4! 4)6&! &K/-A4)+1! &-A()+1! '3+5)-&! (20(! ^)4_M%=Q'5J! 301! +1! (2&! ,&-!

5)-(30()+1! /+-A71! 0(! 2),2! 7+-&/A-03! ;&),2(<! (.')/0-! +5! )14+-A9-&! 01*! 7)45+-*&*!

'3+(&)14?! E1! 0**)()+1<! ;&! 1+()/&*! (20(! OWa! '3+(&04&! 8&3.! )1&55)/)&1(-.! /-&08&*! (2&!

^)4=_M%! (0,<! 01*! (2&! 470--! 07+A1(! +5! ^)4_M%! ;04! 1+(! /+33&-0(&*! ;)(2! 0! 901*!

/+33&4'+1*)1,! (+! Q'5J! 0-+1&?! Y&! 04:&*! ;2.! OWa! ;04! 4+! )1&55)/)&1(! *A3)1,! (2)4!

3&0/()+1!01*!;2.!Q'5J!0-+1&!*)*!1+(!0''&03!+1!(2&!,&-?!!

!

Q'5J<!-):&!0--!(2&!+(2&3!'&'()*+,-./01!2.*3+-04&4<!)4!4&/3&(&*!(+!(2&!'&3)4-047"F<"G?!@--!

(2&!+(2&3!3&4A4/)(0()+1!'3+7+()1,!50/(+34!)1!0+*!&1/+*&!0!4),10-!'&'()*&!(+!0**3&44!

4&/3&()+1<! 9A(! Q'5J! )4! (2&! +1-.! +1&! (20(! *+&4! 1+(! &1/+*&! 4),10-! '&'()*&?! O0:&1!

(+,&(2&3<! &K'&3)7&1(0-! *0(0! 4A,,&4(! 0! 7)45+-*&*! 4(0(A4! 5+3! (2)4! &16.7&! 01*! (2&!

7)44&*! 4&/3&()+1! 4&CA&1/&<! 4A,,&4(&*! 0! '3+909-&! (30147&79301&! *+70)1?! Y&!



! "H!

)18&4(),0(&*!Q'5J!07)1+!0/)*!4&CA&1/&!(23+A,2!O_^__!4+5(;03&"H!5+3!7&79301&!

*+70)1! '3&*)/()+1?! O_^__! 4+5(;03&! /+15)37&*! (2&! '3&4&1/&! +5! 0! '3&*)/(&*!

(30147&79301&!2&-)K!0(!(2&!S!(&37)1A4!+5!(2&!4&CA&1/&!Z]),A3&!>[?!P+14&CA&1(-.<!(+!

80-)*0(&! (2&! )1(&30/()+1! 9&(;&&1! Q'5J! 01*! Q8">GH<! ;&! /-+1&*! 0! *)55&3&1(! Q'5J!

(3A1/0()+1!4(03()1,!05(&3!(3014=7&79301&!*+70)1?!

!

!

)8C!B%>F!('>,.+*1-!2&($&'-/8!!

!

O2&!1&;!(3A1/0()+1!+5!Q'5J>H="D>=^)4=O3K!;04!/+7'-&(&-.!)14+-A9-&!)1!(2&!/&--!'&--&(?!!

O+!&K(30/(!(2&!'3+(&)1!53+7!)1/-A4)+1!9+*)&4"L!;&!A4&*!4(3+1,!*&10(A3)1,!/+1*)()+14!

(+! /+7'-&(&-.! A15+-*! (2&! '3+(&)1! ZA3&0! +3! ,A01)*)1&! F_[<! 01*! ;&! *&8&-+'&*! 0!

3&5+-*)1,! '3+(+/+-#U<#"! 9.! *&/3&04)1,! (2&! A3&0! +3! ,A01)*)1&! /+1/&1(30()+1! )1! (2&!

'3&4&1/&! +5! 0! "UX"! 30()+! +5! 3&*A/&*=(+=+K)*)6&*! ,-A(0(2)+1&?! JA3)1,! (2&! 3&5+-*)1,!

'3+(+/+-<! ;&! 1+()/&*! (20(! 0! 8&3.! )7'+3(01(! 4(&'! 5+3! /+7'-&(&! 3&5+-*)1,! ;04! (2&!

+K)*0()+1!+5!>!/.4(&)1&4!(+!*)4A-'2)*&!9+1*4##<#$?!O2)4!4A,,&4(&*!(20(!(2&!*)4A-'2)*&!

9+1*4! 03&! &44&1()0-! 5+3! (2&! /+33&/(! 01*! /+7'-&(&! 5+-*)1,! +5! (2)4! &16.7&?! P+33&/(!

5+-*)1,!+5!(2&!&16.7&!;04!/+15)37&*!9.!4)6&!&K/-A4)+1!/23+70(+,30'2.!Z]),A3&!D[?!

!

N1/&! Q'5J>H="D>! ;04! 3&5+-*&*! 01*! 4+-A9-&<! ;&! (&4(&*! (2&! )1(&30/()+1!;)(2! Q8">GH!

A4)1,!4)6&!&K/-A4)+1!/23+70(+,30'2.?!Y&!7)K&*!&CA)7+-03!07+A1(!+5!Q'5J>H="D>!01*!

Q8">GH! 01*! )1c&/(&*! (2&! 407'-&! +1! 01! 010-.()/0-! IA'&3*&K! IGD! 4)6&! &K/-A4)+1!

/+-A71?!O2&!'A3)5)&*!'3+(&)14! &-A(&*! 04! 0! 4)1,-&!'&0:! 0(! "#?FL!7-<! 9A(!;&!*)*!1+(!

+94&38&! 01.! 4),1)5)/01(! 42)5(! )1! &-A()+1! 8+-A7&! 9&(;&&1! (2&! 2.'+(2&()/0-! /+7'-&K!

01*!(2&!)1*)8)*A0-!'3+(&)14!ZQ'5J>H="D>!*)7&3!"$?UD7Vb!Q8">GH!"#?FD!7-[!Z]),A3&!F[?!!

O2&!407&!&K'&3)7&1(!;04! 3&'&0(&*!;)(2!Q'5J>H="D>!7+1+7&3<!9A(! )1! (2)4! /04&<!;&!

A4&*!BIO=(0,,&*!Q8">GH!(+!08+)*!+8&3-0'4!9&(;&&1!&-A()+1!'&0:4!/+33&4'+1*)1,!(+!

(2&! )1*)8)*A0-!'3+(&)14!01*! (2&!&K'&/(&*!/+7'-&K?!Y&!(&4(&*!0-4+! (2&!2.'+(2&()/0-!

)1(&30/()+1!A4)1,!10()8&!,&-!42)5(?!O2&!P++7044)&!9-A&!,&-!*)*!1+(!42+;!01.!42)5(! )1!

901*! 9&(;&&1! (2&! (;+! 4)1,-&! '3+(&)14! 01*! (2&! 2.'+(2&()/0-! /+7'-&K! Z*0(0! 1+(!

42+;1[?!O2&4&!3&4A-(4!;&3&!)1/+14)4(&1(!;)(2!(2&!3&4A-(4!;&!+94&38&*!)1)()0--.!)1!(2&!



! "L!

BIO! 'A--! *+;1! &K'&3)7&1(4! Z5),A3&! #[?! Y)(2! (2&4&! /+15-)/()1,! *0(0! 080)-09-&<! ;&!

9&-)&8&!(20(! (2&!/+33&/(-.! 5+-*&*!Q'5J>H="D>! ! !01*!Q8">GH!*+!1+(! 5+37!0!/+7'-&K( $,(

-$+/.?!

!

!

)8G!B%>H!$1+!B*%4!*1&'($0&*,18!!

!

B)8&1!+A3!/+1(304()1,!3&4A-(4!09+A(!(2&!Q8">GH!01*!Q'5J>H="D>!)1(&30/()+1<!;&!(&4(&*!

(2&! )1(&30/()+1! 9&(;&&1! Q'5M! 01*! Q)'@! ZQ8">GG[! A4)1,! (2&! 407&! 9)+/2&7)/0-!

0440.4?!I)1/&!01!&CA)7+-03!7)K(A3&!+5!Q'5J!01*!Q8">GH!*)*!1+(!42+;!01.!&8)*&1/&!

+5! )1(&30/()+1( $,( -$+/.<! ;&! 04:&*! )5! (2&! )1(&30/()+1! 9&(;&&1! (2&4&! (;+! /-044&4! +5!

&16.7&4! 7),2(! 3&CA)3&! 0! 4'&/)5)/! 10()8&! /+15+370()+1! '+'A-0(&*! +1-.! )5! 9+(2!

'3+(&)14!03&!/+=&K'3&44&*!0(!(2&!407&!()7&!)1!(2&!407&!&K'3&44)+1!4.4(&7?!]+3!(2)4!

3&04+1<!;&!A4&*!5+3!(2)4!/+7'-&K!0!*)55&3&1(!0''3+0/2?!Y&!/-+1&*!9+(2!'3+(&)14! )1!

(2&! 407&! /+=&K'3&44)+1! 8&/(+34! ;)(2! /+79)10()+14! +5! *)55&3&1(! (0,4! 01*! *)55&3&1(!

(3A1/0()+14!ZO09-&!>[!(+!+8&3/+7&!'3+909-&!4+-A9)-)(.!01*!&K'3&44)+1!'3+9-&74?!!Y&!

(&4(&*!(;+!*)55&3&1(!(3A1/0()+14!+5!Q)'@!5A4&*!(+!0!4(3&'!(0,!ZQ)'@=VX!>$=>G#b!Q)'@=I!

#F$=>G#[! 01*! (;+! *)55&3&1(! (3A1/0()+14! +5! Q'5M! ZQ'5M=V! >>=$F#! 01*! Q'5M=I! "L>=

$F#[!;)(2!>!*)55&3&1(! (0,4! Z^)4_M%<!^)4Id_N<!^)4O3K<!^)47NPQ[?!Y&! (30145+37&*!

*A0-!&K'3&44)+1!8&/(+34!)1!43(#.%$<!01*!0--!(2&!8&/(+34!/+1(0)1)1,!Q)'@=I!*)*!1+(!,3+;!

;&--! Z/+-+1)&4! ;&3&! ')1'3)/:=4)6&*! +3! 1+1&K)4(&1([<! 4A,,&4()1,! (20(! (2&! '3+(&)1!

)12)9)(4! /&--! ,3+;(2! 01*! (2&! /+79)10()+1! +5! Q'5M=VTI! ;)(2! Q)'@=I! ;04! (+K)/! 5+3!

90/(&3)0-!/&--4?!!

!

E1!/+1(304(<!/&--4!/033.)1,!8&/(+34!/+1(0)1)1,!Q)'@=V!,3&;!;&--?!!M04&*!+1!(2)4!3&4A-(<!

;&! (&4(&*! 5+3! )1(&30/()+14! +5! E<! e<! _<! N! '-047)*! /+79)10()+14<! 9A(! +1-.! 5+3! (2&!

/+79)10()+1! E<! ;&! ;&3&! 09-&! (+! ,&(! 4+7&! Q)'@=V! 4+-A9-&! )1! (2&! 4A'&310(01(?! O2&!

/+7'-&K!;04! )18&4(),0(&*! 9.! 4)6&! &K/-A4)+1! /23+70(+,30'2.<!;2)/2! *)*! 1+(! 42+;!

/-&03!3&4A-(4!Z]),A3&!G[?!!!

!



! #U!

I)1/&! 7+4(! +5! (2&! Q)'@=V! ;04! )14+-A9-&<! (2&! +1-.! ;0.! (+! 4(A*.! (2&! )1(&30/()+1!

9&(;&&1! Q)'@! 01*! Q'5M! ;04! (+! (3.! (+! (3+A9-&42++(! (2&! ,3+;(2! /+1*)()+1! 5+3! (2&!

+(2&3!>!/+79)10()+14!;)(2!(2&!42+3(!5+37!+5!Q)'@?!Y&!)1/A90(&*!43(#.%$!/&--4!/033.)1,!

@!01*!W!/+79)10()+1!8&/(+34!0(!$G!`P!5+3!#>!2+A34!(+!0--+;!(2&!5&;!/+-+1)&4!(+!,3+;?!

O2&4&!;&3&!A4&*!(+!)1+/A-0(&!470--=!01*!-03,&=4/0-&!93+(2!/A-(A3&4?!P&--4!,3&;!8&3.!

4-+;-.! 01*! 3&0/2&*!NJFUUfU?F! 05(&3! "U="#! 2+A34?! @-(2+A,2!;&!;&3&! 09-&! (+! ,3+;!

/&--4!/033.)1,!9+(2!'-047)*4<!+1-.!/+79)10()+1!W!;)(2!Q)'@=I!4(3&'!(0,!01*!Q'5M=V!

^)4_M%! (0,! &K'3&44&*! 9+(2! '3+(&)14?! Y&! )4+-0(&*! (2&! /+7'-&K! +5! Q)'@! 01*! Q'5M!

53+7! 4A'&310(01(! A4)1,! 055)1)(.! /23+70(+,30'2.! ! ZS)! /+-A71[! Z]),A3&! H=@[?!

^+;&8&3<! ;&! ,+(! /+7'-&(&-.! *)55&3&1(! 3&4A-(4! 9.! 4)6&! &K/-A4)+1! /23+70(+,30'2.<!

;2&3&!(2&!&-A()+1!/23+70(+,307!42+;4!(;+!*)55&3&1(!'&0:4!/+7'-&(&-.!4&'030(&*?!

P++7044)&!9-A&!,&-!/+15)37&*!(20(!1+!)1(&30/()+1!9&(;&&1!Q)'@!01*!Q'5M!&K)4(&*!)1!

(2&! /+1*)()+1!;&!;&3&! +'&30()1,! Z]),A3&! H=M[?! ! @-(2+A,2<! (2&! (;+! '3+(&)1!7044&4!

;&3&! +1-.! "D! :J0! 0'03(<! Q'5M! 301! 0(! 0! 2),2&3! 0''03&1(!7+-&/A-03!7044<! '3+909-.!

*A&!(+!(2&!&-+1,0(&*!420'&!+5!(2&!'3+(&)1?!E1!-),2(!+5!(2&4&!3&4A-(4<!;&!(2+A,2(!!(2)4!

)1(&30/()+1!;04!1+(!/+7'0()9-&!;)(2! (2&!9A55&3!/+1*)()+14!A4&*!ZU?"_!S0P-<!U?U#_!

O3)4!'^!H<!D\!,-./&3+-[?!]+3!(2)4!3&04+1<!;&!&K07)1&*!(2&!)1(&30/()+1!9&(;&&1!Q)'@!

01*!Q'5M! )1!*)55&3&1(! 9A55&3! /+1*)()+14<! 9.! (&4()1,! 4&8&30-! 40-(! /+1/&1(30()+14! 01*!

'^4?!@--!(2&!9A55&3!/+79)10()+14!,08&!1&,0()8&!3&4A-(4?!!

!

Y&!04:&*!0-4+!;2&(2&3!(2&!/+7'-&K!70.!A1*&3,+!0!/+15+370()+10-!/201,&!*A3)1,!

(2&!&K&/A()+1!+5!(2&!&K'&3)7&1(!;)(2!(2&!/+14&CA&1(!*)43A'()+1!+5!)(4!)1(&30/()+14?!

O+! (&4(! (2)4! )*&0<! 530/()+14! /+1(0)1)1,! 9+(2! '3+(&)14! &-A(&*! 53+7! (2&! S)! /+-A71!

;)(2+A(!OWa!/-&080,&!4(&'!;&3&!)1c&/(&*!+1!4)6&!&K/-A4)+1!/+-A71?!!Q&4A-(4!42+;&*!

(2&!407&!4&'030(&*!4'&/)&4!Z*0(0!1+(!42+;1[?!!

!

!

)8I!B59CDEJB*%H!2&(;0&;('8!

!

O2&!01#.*"#+2/$&'(+&*2/#&%.)$)!,&1+7&!&1/+*&4!Q8">GG!ZQ)'@[!01*!Q8">GH!ZQ)'M[!

)1!(2&!407&!+'&3+1?!Q)'@!)4!0!-+1,!'3+(&)1!;)(2!01!S=(&37)10-!*+70)1!+5!A1:1+;1!



! #"!

5A1/()+1!01*!0!P=(&37)10-!/0(0-.()/!*+70)1?!WK'&3)7&1(4($,(-$-.!42+;&*!(20(!Q)'@!)4!

/-&08&*!(+!'3+*A/&!0!P=(&37)10-!530,7&1(!(20(!3A14!03+A1*!#G!:J0"#?!O2&!/0(0-.()/!

*+70)1! 4203&4! 0! 2),2! )*&1()(.! 01*! 4)7)-03)(.! )1! 07)1+! 0/)*! 4&CA&1/&! ;)(2! Q)'M!

ZM-04(!0-),17&1(!42+;4!F"\!)*&1()(.!01*!G#\!4)7)-03)(.[?!

!

Y&!4+-8&*!(2&!/3.4(0-!4(3A/(A3&!+5!Q8">GH!Z]),A3&!L[?!Q)'M!0*+'(4!0!5+-*!8&3.!4)7)-03!

(+! Q)'@! 01*! /+14&38&4! (2&! 407&! /0(0-.()/! (3)0*! P.4<! ^)4! 01*! @4'"$?! O2&! /3.4(0-!

4(3A/(A3&! 3&8&0-4! 01! 0A(+=)12)9)(&*! 10()8&! /+15+370()+1! ;)(2! 0! '3+*+70)1! (20(!

9-+/:4!0//&44!+5! (2&!4A94(30(&!(+!/0(0-.()/!4)(&!Z5),A3&!"U[?! !O2&! )10/()80()1,! -++'! )4!

/+14&38&*! 0-4+! )1! Q)'@<! 9A(! *)55&3&1(-.! '0/:&*! 9&(;&&1! (2&! (;+! '3+(&)14X! Q)'@!

42+;4!0!9&(0=20)3')1!)1(+!(2&!-)*<!;2)-&!Q)'M!42+;4!(;+!0-'20!2&-)/&4!'0/:&*!0(!LU!

*&,3&&4?!O2&!(;+!4(3A/(A3&4!0-4+!42+;!7)1+3!*)55&3&1/&4!0(!(2&!P!(&37)1A4<!;2&3&!0!

-++'!)4!+3)&1(&*!)1!0!*)55&3&1(!;0.?!@10-.4)4!+5!Q8">GH!4A350/&!3&8&0-4!0!2+-&!)1!(2&!

9+*.!+5!(2&!&16.7&!;)(2!01!04'030,)1&!/+7'-&(&-.!&K'+4&*?!

!

M+(2! &16.7&4! 03&! )10/()8&! )1! (2&)3! 10()8&! /+15+370()+1! 01*! 9+(2! 1&&*! (2&!

7+8&7&1(! +5! (2&! S! (&37)1A4! (+! 0--+;! 4A94(30(&! 0//&44! (+! (2&! /0(0-.()/! 4)(&?! O2&!

0/()80()+1! 7&/201)47! 5+3! 9+(2! '3+(&)14! 3&70)14! 4()--! A1:1+;1! 01*! A1*&3!

)18&4(),0()+1?!!

!

!

!

!

!

!

!

!

!

!

!

!



! ##!

)8D!F*20;22*,18!!

!

P&--=;0--!2.*3+-04&4!03&! )18+-8&*! )1!701.!'3+/&44&4!+5!4.1(2&4)4!01*!*&,30*0()+1<!

01*! (2&)3! 0/()8)()&4! 03&! /3A/)0-! (+! /&--! 4A38)80-! 01*! 7+9)-)(.?! ^+;!01#.*"#+2/$&'(

+&*2/#&%.)$)<!01*!0--! (2&!+(2&3!90/(&3)0<!/++3*)10(&!(2&!4'0()+=(&7'+30-!0/()8)()&4!+5!

%B! 2.*3+-04&4! (+! -)7)(! (2&)3! (+K)/)(.! )4! 1+(! ;&--! A1*&34(++*?! O2&! 2.'+(2&4)4!

'3+'+4&*! 9.! QA9)1! )4! (20(! (2&! 0/()8)()&4! +5! 2.*3+-04&4! -):&! Q)'@! 03&! 3&,A-0(&*! 9.!

)1(&30/()+14!;)(2! +(2&3! '3+(&)14b! (2&! 3),2(! )1(&30/()+1! 4;)(/2&4! (2&! &16.7&4! 53+7!

(2&!)10/()8&!(+!(2&!0/()8&!5+37?!O2&!)1(&30/()+1!'3+'+4&*!5+3!Q)'@!01*!Q'5M!)4!8&3.!

)1(3),A)1,?!O2&!(;+!/&--=;0--!2.*3+-04&4!208&!9&&1!'3+'+4&*!(+!4.1&3,)6&!(+!/+1(3+-!

01*!3&,A-0(&!&0/2!+(2&3g4!0/()8)(.H<"U<"#?!!

!

Y&!)18&4(),0(&*!;)(2!9)+/2&7)/0-!7&(2+*4!(2&!'+(&1()0-!)1(&30/()+14!9&(;&&1!Q)'@!

01*!Q'5M<!04!;&--!04!Q)'M!01*!Q'5J?!O2&!3&4A-(4!42+;&*!1+!)1(&30/()+1?!_+4(!-):&-.<!

(2&! Q)'M! 01*! Q'5J! )1(&30/()+1! *&(&/(&*! $,( -$+/.! *A3)1,! BIO! 'A--! *+;14! )4! 0! 50-4&!

'+4)()8&! *A&! (+! (2&!7)45+-*&*! 4(0(A4! +5! Q'5J?! hA)(&! )1(&3&4()1,-.<!;&! *&(&/(&*! (2&!

)1(&30/()+1!+1-.!5+3!Q)'M!01*!1+(!5+3!01.!+(2&3!2.*3+-04&4!(&4(&*!)1!(2&!407&!0440.?!

E(!)4!'+44)9-&!(20(!(2&!(30147&79301&!*+70)1!*&-&(&*!)1!+A3!&K'&3)7&1(!(+!3&7+8&!

(2&!0,,3&,0(&!70.!'-0.!0!3+-&!)1!(2&!)1(&30/()+1!;)(2!Q)'M?!!

!

]+3!Q)'@!01*!Q'5M<!+A3!&K'&3)7&1(4! 3&8&0-&*!/+15-)/()1,!*0(0?!%3)703)-.<!'-047)*4!

/033.)1,!9+(2!2.*3+-04&4!03&!(+K)/!5+3!43(#.%$<! )12)9)()1,!(2&!,3+;(2!+5!(2&!/&--4?!Y&!

5+A1*!+A(!&K'&3)7&1(0--.!2+;! (+!,3+;!43( #.%$! +1-.! 5+3! (;+!/+14(3A/(4!+5!Q)'@!01*!

Q'5M?!^+;&8&3<!+1&!+5!(2&4&!/+14(3A/(4!*+&4!1+(!&K'3&44!(2&!'3+(&)14!01*!(2&!+(2&3!

+1&!&K'3&44&4!9+(2!'3+(&)14!9A(!(2&.!*+!1+(!5+37!0!/+7'-&K??!O2&!2.'+(2&4)4!2&3&!)4!

(20(!43(#.%$!)1!+3*&3!(+!,3+;!A1*&3!(2&4&!4(3&44!/+1*)()+14<!'3+*A/&4!01!)10/()8&!5+37!

+5!(2&!/+7'-&K?!!@-(&310()8&-.<!(2&!/+7'-&K!70.!1&&*!0!(2)3*!/+7'+1&1(!(+!9&!4(09-&!

01*!*&(&/(09-&?!!

!

!O2&!Q)'@!01*!Q)'M!/3.4(0-!4(3A/(A3&4!80-)*0(&*!(2&!2.'+(2&4)4!(20(!2.*3+-04&4!1&&*!

(+! 3&,A-0(&! (2&)3!0/()8)(.<! 01*! )1! (2)4! 4'&/)5)/! /04&!1&&*! (+!9&!0/()80(&*! )1!+3*&3! (+!



! #$!

5A1/()+1"$?!M+(2!&16.7&4!+8&3-0'!;&--! 5+3!7+4(!+5! (2&! 4(3A/(A3&<! &K/&'(! 5+3! (2&!S=

(&37)1A4! ;2&3&! ;&! (2)1:! *)55&3&1(! )1(&30/()1,! '03(1&34! 70.! 3&,A-0(&! *)55&3&1(!

5A1/()+14!;)(2)1!(2&!/&--4?!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! #>!

)8E!K$&'(*$.2!$1+!K'&#,+28!!

!

012234- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&! '3)7&34! ;&3&!

*&4),1&*! (+! 07'-)5.! 1A/-&+()*&! 4&CA&1/&4! /+33&4'+1*)1,! (+! *)55&3&1(! Q8UU#>! Z"=

"H"[!9.!%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3!4&CA&1/&4!/+1(0)1&*!(2&!)14&3()+1!

4)(&!5+3!(2&!ON%N!OWa!8&/(+3?!O2&!%PQ!'3+*A/(4!;&3&!/-+1&*!)1!01!&K'3&44)+1!8&/(+3!

Z'J&4("D! B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S=(&37)10-! BIO! (0,?! O2&! '+4)()8&!

'-047)*!;04!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!01*!/A-(A3&4!;&3&! )1*A/&*!

;)(2!"7_!E%OB!0(!"H!`P!01*!420:&1!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!O2&!'&--&(!;04!

3&4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\! ,-./&3+-<! U?D! 7_!

OPW%[!/+1(0)1)1,!'3+(&04&! )12)9)(+34?!O2&!'&--&(!;04!4+1)/0(&*!01*! (2&! -.40(&!;04!

/&1(3)5A,&*! 0(! "HUUU! 3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04! -+0*&*! +1! 0! BIO=055)1)(.!

/+-A71!01*!;042&*!;)(2!"U!8+-A7&4!+5!MA55&3!@?!%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!

Z$UU!7_!S0P-<!#U!7_!O3)4!'^!H<!U?D!7_!OPW%<!#U!7_!3&*A/&*!,-A(0(2)+1&[?!O2&!

'3+(&)1!;04!*)0-.6&*!0,0)14(!9A55&3!@!+8&31),2(!(+!3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!

;04!5-042!53+6&1!)1!-)CA)*!1)(3+,&1!01*!4(+3&*!5+3!5A3(2&3!&K'&3)7&1(4?!!

!

!

01=22>- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<- N-),+1A/-&+()*&! '3)7&34! ;&3&!

*&4),1&*!(+!07'-)5.!1A/-&+()*&!4&CA&1/&!/+33&4'+1*)1,!(+!Q8"UUL!!Z#>=$F#[!9.!%PQ!

A4)1,! ^$GQ8! ,&1+7)/! JS@?! %3)7&3! 4&CA&1/&4! /+1(0)1! (2&! )14&3()+1! 4)(&! 5+3! (2&!

ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(!;04! /-+1&*! )1! 01! &K'3&44)+1! 8&/(+3! Z'^BY@!

B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S=(&37)1@-! ^)4! (0,?! O2&! '+4)()8&! '-047)*!;04!

(30145+37&*!)1(+!(2&!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

R-

P&--4!;&3&!,3+;1!0(!$G! `P!A1()-!NJFUU!U?F!;04!3&0/2&*!01*!/A-(A3&4!;&3&! )1*A/&*!

;)(2! "7_! E%OB! 0(! "HP! 01*! -&5(! +8&31),2(! 5+3! '3+(&)1! &K'3&44)+1?! O2&! '&--&(! ;04!

3&4A4'&1*&*!)1!MA55&3!@!Z$UU!7_!S0P-<!#U!7_!)7)*06+-&!'^!H<!#U!7_!O3)4!'^!H<!

"U\! ,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34?! O2&! '&--&(! ;04!



! #D!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! P++7044)&! 9-A&! ,&-!

Z*0(0!1+(!42+;1[!5+3!-.40(&<!'&--&(!01*!4A'&310(01(!42+;&*!(20(!(2&!&K'&/(&*!901*!

03+A1*!>U!:J0!;04!'3&4&1(!)1!(2&!-.40(&!01*!)1!(2&!'&--&(!9A(!1+(!)1!(2&!4A'&310(01(?!

O2&!'3+(&)1!;04!)14+-A9-&!01*!;&!*)*!1+(!'3+/&&*!(+!055)1)(.!'A3)5)/0()+1!53+7!(2&!

4A'&310(01(?! O2&!'&--&(!;04! 5-042! 53+6&1!9.! -)CA)*!1)(3+,&1! 01*! 4(+3&*! 5+3! 5A3(2&3!

&K'&3)7&1(4?!!

!

01=4??- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&! '3)7&34! ;&3&!

*&4),1&*!(+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,!(+!*)55&3&1(!(3A1/0()+14!+5!

Q8">GG! ! Z>"=>G#! 01*! #F$=>G#[! 9.! %PQ! A4)1,! ^$GQ8! ,&1+7)/! JS@?! %3)7&3!

4&CA&1/&4! /+1(0)1! (2&! )14&3()+1! 4)(&! 5+3! (2&! ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(4!

;&3&!/-+1&*!)1!01!&K'3&44)+1!8&/(+3!Z'J&4("D!B0(&;0.[!/033.)1,!0!OWa!/-&0809-&!S=!

(&37)10-! BIO! (0,?! O2&! '+4)()8&! '-047)*! ;04! (30145+37&*! )1(+! (2&!

Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!O2&!'&--&(!;04!3&=

4A4'&1*&*!)1!MA55&3!@!Z$UU7_!S0P-<!#U7_O3)4!'^!H<!"U\!,-./&3+-<!U?D!7_!OPW%[<!

/+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04! 4+1)/0(&*! 01*! (2&! -.40(&4!

4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04! -+0*&*! +1! 0! BIO=055)1)(.!

/+-A71!01*! (2&1!;042&*!;)(2!"U! 8+-A7&4! +5!MA55&3!@?! %3+(&)14!;&3&! &-A(&*!;)(2!

MA55&3!M!Z$UU!7_S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!7_!3&*A/&*!,-A(0(2)+1&[?!

O2&! '3+(&)1! ;04! *)0-.6&*! 0,0)14(! 9A55&3! @! +8&31),2(! (+! 3&7+8&! ,-A(0(2)+1&?! O2&!

'3+(&)14!;&3&!5-042!53+6&1!)1!-)CA)*!1)(3+,&1!01*!4(+3&*!5+3!5A3(2&3!&K'&3)7&1(4?!

!

01=@AA#- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$58! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*! (+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,! (+!Q8"DFF/! ! Z#L="GU[!9.!

%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3! 4&CA&1/&4!/+1(0)1&*! (2&! )14&3()+1! 5+3! (2&!

ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(4! ;&3&! (2&1! /-+1&*! )1! 01! &K'3&44)+1! 8&/(+3!

Z'J&4("D! B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S! (&37)1A4! BIO! (0,?! O2&! '+4)()8&!

'-047)*!;04!(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!



! #F!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

O2&! '&--&(! ;04! 3&=4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\!

,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04!

-+0*&*!+1!0!BIO=055)1)(.!/+-A71!01*!(2&1!;042&*!;)(2!"U!8+-A7&4!+5!MA55&3!@?!O2&!

'3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!

7_! 3&*A/&*! ,-A(0(2)+1&[?! O2&! '3+(&)1!;04! *)0-.6&*! 0,0)14(! 9A55&3!@! +8&31),2(! (+!

3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!;04!5-042!53+6&1!)1! -)CA)*!1)(3+,&1!01*!4(+3&*!5+3!

5A3(2&3!&K'&3)7&1(?!

!

013=>2#- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*! (+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,! (+!Q8#"LU/! ! Z$$=$HD[!9.!

%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3!4&CA&1/&4!/+1(0)1&*!(2&!)14&3()+1!5+3!ON%N!

OWa!8&/(+3?!O2&!%PQ!'3+*A/(4!;&3&! (2&1!/-+1&*! )1!01!&K'3&44)+1!8&/(+3! Z'J&4("D!

B0(&;0.[! /033.)1,! 0! (2&! OWa! /-&0809-&! S! (&37)1A4! BIO! (0,?! O2&! '+4)()8&! '-047)*!

;04!(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

O2&! '&--&(! ;04! 3&=4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\!

,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04!

-+0*&*! +1! 0! BIO=055)1)(.! /+-A71! 01*! (2&1! ;042&*! ;)(2! "U! 8+-A7&4! +5! MA55&3! @?!

%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!

7_! 3&*A/&*! ,-A(0(2)+1&[?! O2&! '3+(&)1!;04! *)0-.6&*! 0,0)14(! 9A55&3!@! +8&31),2(! (+!

3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!;04!5-042!53+6&1!)1! -)CA)*!1)(3+,&1!01*!4(+3&*!5+3!

5A3(2&3!&K'&3)7&1(?!

!

01B>=@- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*!(+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,!(+!Q8$L"D!!Z"=>UF[!9.!%PQ!

A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3!4&CA&1/&4!/+1(0)1&*!(2&!)14&3()+1!5+3!(2&!ON%N!



! #G!

OWa!8&/(+3?!O2&!%PQ!'3+*A/(4!;&3&! (2&1!/-+1&*! )1!01!&K'3&44)+1!8&/(+3! Z'J&4("D!

B0(&;0.[! /033.)1,! 0!OWa! /-&0809-&!S! (&37)1A4!BIO! (0,?!O2&!'+4)()8&!'-047)*!;04!

(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

O2&! '&--&(! ;04! 3&=4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\!

,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04!

-+0*&*!+1!0!BIO=055)1)(.!/+-A71!01*!(2&1!;042&*!;)(2!"U!8+-A7&4!+5!MA55&3!@?!O2&!

'3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_!S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!

7_! 3&*A/&*! ,-A(0(2)+1&[?! O2&! '3+(&)1!;04! *)0-.6&*! 0,0)14(! 9A55&3!@! +8&31),2(! (+!

3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!;04!5-042!53+6&1!)1! -)CA)*!1)(3+,&1!01*!4(+3&*!5+3!

5A3(2&3!&K'&3)7&1(?!

!

01B?=?- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*! (+! 07'-)5.! 1A/-&+()*&! 4&CA&1/&4! /+33&4'+1*)1,! (+! Q8$G"G! Z#D=#>"[! 9.!

%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3! 4&CA&1/&4!/+1(0)1&*! (2&! )14&3()+1! 5+3! (2&!

ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(4! ;&3&! (2&1! /-+1&*! )1! 01! &K'3&44)+1! 8&/(+3!

Z'J&4("D! B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S! (&37)1A4! BIO! (0,?! O2&! '+4)()8&!

'-047)*!;04!(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

O2&! '&--&(! ;04! 3&=4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\!

,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04!

-+0*&*! +1! 0! BIO=055)1)(.! /+-A71! 01*! (2&1! ;042&*! ;)(2! "U! 8+-A7&4! +5! MA55&3! @?!

%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!

7_! 3&*A/&*! ,-A(0(2)+1&[?! O2&! '3+(&)1!;04! *)0-.6&*! 0,0)14(! 9A55&3!@! +8&31),2(! (+!

3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!;04!5-042!53+6&1!)1! -)CA)*!1)(3+,&1!01*!4(+3&*!5+3!

5A3(2&3!&K'&3)7&1(?!

!



! #H!

01BC==- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*!(+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,!(+!Q8$H""!!Z"=D$L[!9.!%PQ!

A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3!4&CA&1/&4!/+1(0)1&*!(2&!)14&3()+1!5+3!(2&!ON%N!

OWa!8&/(+3?!O2&!%PQ!'3+*A/(4!;&3&! (2&1!/-+1&*! )1!01!&K'3&44)+1!8&/(+3! Z'J&4("D!

B0(&;0.[! /033.)1,! 0!OWa! /-&0809-&!S! (&37)1A4!BIO! (0,?!O2&!'+4)()8&!'-047)*!;04!

(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

O2&! '&--&(! ;04! 3&=4A4'&1*&*! )1! MA55&3! @! Z$UU7_! S0P-<! #U7_O3)4! '^! H<! "U\!

,-./&3+-<! U?D! 7_! OPW%[<! /+1(0)1)1,! '3+(&04&! )12)9)(+34! /+/:(0)-4?! O2&! '&--&(! ;04!

4+1)/0(&*! 01*! (2&! -.40(&! 4'A1! *+;1! 0(! "HUUU3'7! 5+3! "! 2+A3?! IA'&310(01(! ;04!

-+0*&*! +1! 0! BIO=055)1)(.! /+-A71! 01*! (2&1! ;042&*! ;)(2! "U! 8+-A7&4! +5! MA55&3! @?!

%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_S0P-<!#U7_O3)4!'^!H<!U?D!7_!OPW%<!#U!

7_! 3&*A/&*! ,-A(0(2)+1&[?! O2&! '3+(&)1!;04! *)0-.6&*! 0,0)14(! 9A55&3!@! +8&31),2(! (+!

3&7+8&!,-A(0(2)+1&?!O2&!'3+(&)1!;04!5-042!53+6&1!)1! -)CA)*!1)(3+,&1!01*!4(+3&*!5+3!

5A3(2&3!&K'&3)7&1(?!

!

013BC>#- #.$5*567- (89)(//*$5- &5:- 9+)*;*#&'*$5<! N-),+1A/-&+()*&4! '3)7&34! ;&3&!

*&4),1&*! (+!07'-)5.!1A/-&+()*&!4&CA&1/&4!/+33&4'+1*)1,! (+!Q8#$HL/! ! Z"="D>>[!9.!

%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3! 4&CA&1/&4!/+1(0)1&*! (2&! )14&3()+1! 5+3! (2&!

ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(4! ;&3&! (2&1! /-+1&*! )1! 01! &K'3&44)+1! 8&/(+3!

Z'^_BY@! B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S! (&37)1A4! BIO! (0,?! O2&! '+4)()8&!

'-047)*!;04!(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!!

!

!O2&!'&--&(!;04!3&4A4'&1*&*!)1!MA55&3!@!Z$UU!7_!S0P-<!#U!7_!)7)*06+-&!'^!H<!#U!

7_! O3)4! '^! H<! "U\! ,-./&3+-<! U?D! 7_! OPW%[! /+1(0)1)1,! '3+(&04&! )12)9)(+34?! O2&!

'&--&(! ;04! 4+1)/0(&*<! 01*! (2&! -.40(&! /&1(3)5A,&*! 0(! "HUUU3'7! 5+3! "! 2+A3?!

IA'&310(01(!;04! -+0*&*!+1(+!0!S)=055)1)(.!/+-A71!01*!;042&*!;)(2!"U!8+-A7&4!+5!

MA55&3!@?!%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!Z$UU!7_!S0P-<!#U!7_!O3)4!'^!H<!U?D!7_!



! #L!

OPW%<!$UU!7_! )7)*06+-&[?!O2&!'3+(&)1!;04!*)0-.6&*!0,0)14(!9A55&3!@!+8&31),2(! (+!

3&7+8&! (2&! )7)*06+-&?! JA3)1,! *)0-.4)4<! (2&! (0,! /-&080,&! 3&0/()+1! ;04! '&35+37&*!

A4)1,!OWa!'3+(&04&?!

!

@!4&/+1*!055)1)(.!'A3)5)/0()+1!A4)1,!0!S)=055)1)(.!/+-A71!;04!'&35+37&*!(+!3&7+8&!

(2&! (0,?! O2&! '3+(&)1! +1/&! /+1/&1(30(&*! ;04! )1c&/(&*! 5+3! 0! ,&-! 5)-(30()+1! 4(&'! 5+3!

5A3(2&3! 'A3)5)/0()+1?! B&-! 5)-(30()+1! &-A()+1! 42+;4! 0! '&0:! 0(! 2),2!7+-&/A-03! ;&),2(!

(.')/0-! +5!7)45+-*&*! '3+(&)14?! @--! (2&! 0((&7'(4! (+! 3&7+8&! 0,,3&,0(&<! -):&! 2),2! 40-(!

01*T+3!*)0-.4)4!0,0)14(!"!_!A3&0!;&3&!A14A//&445A-!Z*0(0!1+(!42+;1[?!!

!

O2&!Q'5J!4&CA&1/&!;04!010-.6&*!A4)1,!4&8&30-!/+7'A(&3!'3+,3074!(+!&K'-+3&! (2&!

2.'+(2&()/0-! (30147&79301&! *+70)14?! Q&4A-(4! )1*)/0(&*! (20(! Q'5J! 204! 0! (3014=

7&79301&!2&-)K!Z#U=>U[?!@!1&;!/+14(3A/(!4(03()1,!0(!3&4)*A&!>H!;04!*&4),1&*?!O2&!

%PQ! '3+*A/(!;04! /-+1&*! )1! 0! 'J&4(=DL! ZS+80,&1[! /033.)1,! 01!S=(&37)10-!^)4=O3K!

(0,?! Q'5J=O3K! ;04! 1+(! 4+-A9-&<! 01*! )(! 0//A7A-0(&*! 04! 01! )14+-A9-&! '3+(&)1! )1! (2&!

'&--&(?!@!4(30(&,.!+5!3&5+-*)1,!;04!*&8&-+'&*?!O2&!'&--&(!;04!/+7'-&(&-.!4+-A9)-)6&*!

)1!F_!A3&0!9.!4+1)/0()+1<!/&1(3)5A,&*!5+3!"!2+A3!0(!"HUUU!3'7<!01*!(2&!4A'&310(01(!!

;04! -+0*&*! (+!0!S)=055)1)(.!/+-A71?!@--! (2&!4(03()1,!'A3)5)/0()+1!4(&'4!;&3&!/033)&*!

+A(!)1!F_!A3&0?!O2&!3&5+-*)1,!'3+(+/+-!/+14)4(4!+5!701.!4(&'4!+5!*)0-.4)4!;2&3&!(2&!

/+1/&1(30()+1!+5!A3&0!;04! 4-+;-.! -+;&3&*?!O2&! 5)34(! 4(&'!;04!*)0-.4)4! 0,0)14(!>!_!

A3&0<!$UU7_!S0P-<!#U7_!O3)4!'^!H<!"U\!,-./&3+-?!O2)4!4(&'!)4!5+--+;&*!9.!01+(2&3!

+1&!;)(2!0!9A55&3!)1!#!_!A3&0!01*!0!3&*+K!4.4(&7!Z"!7_!3&*A/&*!,-A(20()+1&<!U?"_!

+K)*)6&*!,-A(20()+1&[! (+!0--+;!(2&! 5+370()+1!+5! (;+!*)4A-'2)*&!9+1*4!&44&1()0-! 5+3!

Q'5J!5+-*)1,?!d3&0!;04!/+7'-&(&-.!3&7+8&*!01*!0!,&-!5)-(30()+1!'A3)5)/0()+1!4(&'!;04!

A4&*! (+! /2&/:! (2&! 5+-*)1,! 4(0(A4! +5! (2&! '3+(&)1! 01*! 0-4+! 04! (2&! -04(! 4(&'! +5!

'A3)5)/0()+1?!O2)4!3&5+-*)1,!4(30(&,.!-&*!(+!0!5+-*&*!'3+(&)1!(20(!9&208&*!04!0!*)7&3?!

!!

@!*)55&3&1(!4(30(&,.!+5!3&5+-*)1,!;04!*&8&-+'&*?!E1!(2)4!/04&<! )14(&0*!+5!'&35+37)1,!

(2&! 3&5+-*)1,! 4(&'4! )1! 0! *)0-.4)4! 90,! A4)1,! 9A55&3!;)(2! *)55&3&1(! /+1/&1(30()+14! +5!

A3&0<!0!S)=055)1)(.!/+-A71!;04!A4&*!04!0!5)K&*!4A''+3(!;2&3&!(2&!'3+(&)1!;04!9+A1*!

*A3)1,! (2&! 3&5+-*)1,! '3+/&44! (+! 08+)*! *+70)1! 4;0'')1,?! O2&! 4&/+1*! 4(30(&,.! +5!



! $U!

3&5+-*)1,! ;04! /033)&*! +A(! A4)1,! 0! *&/3&04)1,! ,30*)&1(! +5! 9A55&3! M! 0(! 2),2!

/+1/&1(30()+1! +5! BA01)*)1&=^P-! ZF! _! BA=^P-<! $UU! 7_! S0P-<! #U! 7_! )7)*06+-&<!

#U7_!O3)4! '^H<! "U\! ,-./&3+-[! 01*! 01! )1/3&04)1,! ,30*)&1(! +5! 9A55&3! @! /+1(0)1)1,!

$UU!7_!S0P-<!#U!7_!)7)*06+-&<!#U!7_!O3)4!'^H<!"U\!,-./&3+-<!"U!7_!+5!3&*A/&*!

,-A(0(2)+1&!01*!"7_!+5!+K)*)6&*!,-A(0(2)+1&?!O2&!'3+(&)1!;04!&-A(&*!A4)1,!9A55&3!

S)=M!Z$UU!7_!S0P-<!#U!7_!O3)4!'^!H<!"U\!,-./&3+-<!$UU!7_!)7)*06+-&[!*)0-.6&*!)1!

(2&! 407&! 9A55&3! (+! 3&7+8&! )7)*06+-&?! JA3)1,! *)0-.4)4<! OWa! '3+(&04&! /-&080,&!;04!

'&35+37&*?! O2&! ,&-! 5)-(30()+1! 'A3)5)/0()+1! 4(&'! 42+;&*! 0! '&0:! (.')/0-! +5! 0! '3+(&)1!

7+1+7&3?!

!

01=4?C7- #.$5*567- (89)(//*$57- &5:- 9+)*;*#&'*$58! N-),+1A/-&+()*&! '3)7&34! ;&3&!

*&4),1&*! (+! 07'-)5.! 1A/-&+()*&! 4&CA&1/&4! /+33&4'+1*)1,! (+! Q8">GH! Z$"=#>#[! 9.!

%PQ!A4)1,!^$GQ8!,&1+7)/!JS@?!%3)7&3! 4&CA&1/&4!/+1(0)1&*! (2&! )14&3()+1! 5+3! (2&!

ON%N! OWa! 8&/(+3?! O2&! %PQ! '3+*A/(4! ;&3&! (2&1! /-+1&*! )1! 01! &K'3&44)+1! 8&/(+3!

Z'J&4("D! B0(&;0.[! /033.)1,! 0! OWa! /-&0809-&! S! (&37)1A4! BIO! (0,?! O2&! '+4)()8&!

'-047)*!;04!(2&1!(30145+37&*!)1!Q+4&((0#ZJW$['V.4I!&K'3&44)+1!4.4(&7?!!

!

P&--4!;&3&!,3+;1!0(!$G!`P!A1()-!NJFUU!U?F!;04!3&0/2&*<!(2&1!/A-(A3&4!;&3&!)1*A/&*!

;)(2!"7_!E%OB!0(!"HP!01*!-&5(!+8&31),2(!5+3!'3+(&)1!&K'3&44)+1?!O2&!'&--&(!;04!3&=

4A4'&1*&*!)1!MA55&3!@!Z$UU7_!S0P-<!#U7_O3)4!'^!H<!"U\!,-./&3+-<!U?D!7_!OPW%[?!

O2&!9A55&3!/+1(0)14!'3+(&04&!)12)9)(+34!/+/:(0)-4?!O2&!'&--&(!;04!4+1)/0(&*!01*!(2&!

-.40(&!4'A1!*+;1!0(!"HUUU3'7!5+3!"!2+A3?!IA'&310(01(!;04!-+0*&*!+1!0!BIO=055)1)(.!

/+-A71!01*!(2&1!;042&*!&K(&14)8&-.!;)(2!MA55&3!@?!%3+(&)1!;04!&-A(&*!;)(2!MA55&3!M!

Z$UU!7_S0P-<! #U7_O3)4! '^! H<! U?D! 7_! OPW%<! #U! 7_! 3&*A/&*! ,-A(20()+1&[?! O2&!

'3+(&)1!;04!*)0-.6&*!+8&3!1),2(!)1!(2&!407&!9A55&3!/+1*)()+1!01*!!Z$UU!7_!S0P-<!#U!

7_O3)4!'^!H<! U?D!7_!OPW%!"U\!,-./&3+-[! (+! 3&7+8&!,-A(0(2)+1&?!JA3)1,!*)0-.4)4!

OWa! '3+(&04&! /-&080,&! ;04! '&35+37&*?! @! 4&/+1*! 055)1)(.! 'A3)5)/0()+1! +1! 0!

,-A(0(2)+1&! /+-A71!;04! A4&*! (+! 3&7+8&! (2&!BIO! (0,?! N1/&! (2&! (0,!;04! 4&'030(&*!

53+7!Q8">GH<! (2&!'3+(&)1!;04!/+1/&1(30(&*!01*! )1c&/(&*! 5+3!0! 5A3(2&3!'A3)5)/0()+1!

A4)1,!,&-!5)-(30()+1!Z*0(0!1+(!42+;1[?!O2)4!4(30(&,.!+5!'A3)5)/0()+1!,08&!0!4)1,-&!'&0:!

5+3!Q8">GH<! 9A(!7+4(! +5! (2&! 530/()+14! /+1(0)1&*!*)55&3&1(! 07+A1(4!+5!Q8">GH!01*!



! $"!

(0,?!@!*)55&3&1(!4(30(&,.!+5!'A3)5)/0()+1!;04!0((&7'(&*?!]30/()+14!/+1(0)1)1,!Q8">GH!

01*! BIO!;&3&! /+79)1&*! 01*! *)0-.6&*! 0,0)14(! 0! -+;! 40-(! 9A55&3! Z$U!7_!S0P-<! #U!

7_O3)4! '^! H<! U?D! 7_! OPW%<! "U\! ,-./&3+-[! 01*! '044&*! (23+A,2! 01! ^h! Z)+1!

&K/201,&[! /+-A71?! d4)1,! (2)4! 'A3)5)/0()+1! 0''3+0/2<! Q8">GH! 5-+;&*! (23+A,2! (2&!

/+-A71<!01*!(2&!BIO!(0,!;04!3&(0)1&*?!!

!

!

01=4?C-D)"/'&..*E&'*$5-&5:-/')+#'+)(-:('(),*5&'*$5<-%3&-)7)103.!Q8">GH!/3.4(0-4!

;&3&!+9(0)1&*!9.!201,)1,!*3+'!80'+3!*)55A4)+1!0(!"H! `P! 53+7!0!"X"!7)K(A3&!+5!#$!

7,T7V!'3+(&)1!;)(2!H\!#='3+'01+-<!"F\!Z;T8[!%WB!$UUU<!DU!7_!S0P)(30(&!'^!D?D?!

J)5530/()+1!CA0-)(.!/3.4(0-4!;&3&!+9(0)1&*!9.!201,)1,!*3+'!80'+3!*)55A4)+1!0(!"H!`P!

9.!4&&*)1,!"X"!7)K(A3&!+5!#$!7,T7V!'3+(&)1!;)(2!H\!#='3+'01+-<!"F\!Z;T8[!%WB!

$UUU<!DU!7_!S0P)(30(&!'^!D?D?!P3.4(0-4!;&3&!)77&34&*!)1!7+(2&3!-)CA+3!/+1(0)1)1,!

"D\!,-./&3+-<!7+A1(&*<!01*!5-042!53+6&1!)1!-)CA)*!S#?!J)5530/()+1!*0(0!;&3&!/+--&/(&*!

0(! (2&! V0;3&1/&! M&3:&-&.! S0()+10-! V09+30(+3.! @*801/&*! V),2(! I+A3/&! M&07-)1&!

H?$?"#>?! O2&! %^WSEi#D! 4+5(;03&! 4A)(&! ;04! A4&*! 5+3! 7+*&-! 9A)-*)1,! 9.! 7+-&/A-03!

3&'-0/&7&1(!A4)1,!04!7+*&-!$SWU!2+7+-+,! )1!%3+(&)1!J0(0!J01:! Z%JM[?!P./-&4!+5!

3&5)1&7&1(! ;&3&! '&35+37&*! 9.! ;)(2! %^WSEi#D?! E70,&4! 01*! 4(3A/(A30-! 0-),17&1(4!

;&3&!,&1&30(&*!A4)1,!P2)7&30#F?!

!

FGH- 9+..- :$I5- (89()*,(5'/<- BIO=(0,,&*! Q8">GG<! Q8">GH<! Q8UU#><! Q8#"LU/<!

Q8"DFF/<! Q8$L"D<! Q8$G"G! 01*! Q8$H""! ;&3&! (&4(&*! 5+3! )1(&30/()+1! ;)(2! Q'5J!

^)4_M%?!O2&!'A--!*+;1!&K'&3)7&1(!;04!/033)&*!+A(!)1!9A55&3!@!ZU?$!_!S0P-<!#U!7_!

O3)4! '^! H<! U?D! 7_! OPW%<! "U\! ,-./&3+-[?! "UU! jV! +5! &0/2! BIO=(0,,&*! '3+(&)1! ;04!

9+A1*!+1!,-A(0(2)+1&!3&4)1!01*!(2&!4A3'-A4!+5!A19+A1*!'3+(&)14!;042&*!0;0.?!#UU!!

jV!+5!Q'5J!^)4_M%!;04!0**&*!(+!&0/2!'3+(&)1!9+A1*!+1!(2&!BIO=055)1)(.!3&4)1?!O2&!

7)K(A3&!;04!,&1(-.!3+(0(&*!0(!>!`P!5+3!$U!7)1?!@5(&3!(2&!4A'&310(01(!;04!3&7+8&*<!

(2&! 3&4)1! ;04! ;042&*! ;)(2! "U! 8+-A7&4! +5! 9A55&3! @?! I07'-&4! ;&3&! 9+)-&*! )1! IJI!

-+0*)1,! *.&! 5+3! "U!7)1<! 01*! "U! jV! +5! &0/2! 4A'&310(01(!;04! 3A1! +1! 0! *&10(A3)1,!

'+-.0/3.-07)*&! ,&-?! P++7044)&! 9-A&! 4(0)1! 42+;&*! 0! 1&;! 901*! 0(! (2&! 7+-&/A-03!

;&),2(!+5!Q'5J!^)4_M%!)1!(2&!Q8">GH!407'-&?-



! $#!

!

09;JK01=4??L- -#.$5*567-(89)(//*$57-9+)*;*#&'*$5<-Q'5M!01*!Q)'@!;&3&!/-+1&*! )1!0!

'+-)4.4(3+1)/! '-047)*! Z#W=! 2(('XTT;;;?0**,&1&?+3,?[! ;)(2! 0! /+79)10()+1! +5! >!

*)55&3&1(!(0,4!5+3!Q'5M!ZF^)4_M%b!F^)4Id_Nb!F^)4_+/Qb!F^)4O3K[!01*!0!4)1,-&!(0,!

5+3! Q8">GG! Z4(3&'[?! ]+3! 9+(2! '3+(&)14<! 5A--=-&1,(2! 4&CA&1/&4! 01*! (3A1/0()+14!

/+1(0)1)1,!(2&!/0(0-.()/!*+70)1!;&3&!(&4(&*!Z4&&!O09-&!>[?-

!

P&--4!;&3&!,3+;1!0(!$G! `P!A1()-! (2&!NJFUU! 3&0/2&*!U?F!01*! (2&1! )1*A/&*!9.!"!7_!

E%OB!0(!"F!`P!5+3!H!2+A34?!P&--4!;&3&! -.4&*!)1!"UU!7_!S0P-<!#U!7_!O3)4!'^!H<!U?D!

7_!OPW%<! #U!7_! )7)*06+-&! '^! H<! D\! ,-./&3+-[<! 01*! (2&! 4A'&310(01(!;04! -+0*&*!

+1(+!0!S)=055)1)(.!/+-A71<!;042&*!01*!&-A(&*!;)(2!"UU!7_!S0P-<!$UU7_!)7)*06+-&<!

#U7_!O3)4!'^!H<!U?D!7_!OPW%<!!D\!,-./&3+-?!!O2&!'3+(&)14!;&3&!*)0-.6&*!0,0)14(!0!

3&*+K! 4.4(&7! (+! 5+37!*)4A-'2)*&!9+1*4! /3)()/0-! (+! (2&! 5+-*)1,!01*! 4(09)-)(.!+5! 3'5M!

Z*)0-.4)4! 9A55&3X! "UU!7_S0P-<! #U7_O3)4! '^! H<! U?D! 7_! OPW%<! D\! ,-./&3+-<! "7_!

3&*A/&*! ,-A(20()+1&=U?"7_! +K)*0(&*! ,-A(0(2)+1&[?! O2&! OWa! '3+(&04&! 3&0/()+1! (+!

3&7+8&!(2&!(0,!;04!'&35+37&*!*A3)1,!(2&!*)0-.4)4!4(&'?!O2&!(;+!'3+(&)14!05(&3!(2&!

3&9)1*)1,!4(&'!;&3&!/+1/&1(30(&*!01*!)1c&/(&*!+1(+!01!I#UU!,&-! 5)-(30()+1!(+!4(A*.!

(2&!9&208)+3!04!0!/+7'-&K?!%A3)5)/0()+14!5+3!(2&!/+7'-&K!0(!'^!G!01*!D!)1!(2&!407&!

9A55&3!/+1*)()+1!;&3&!'&35+37&*?!!



! $$!

)8L!M*-;('28!

!

M*-;('!98!!<*6($(/!,>!E!%'%&*+,-./0$1!N/+(,.$2'2!'@%('22'+!*1!M-#$.*8!!

!

!

!

!

!

!

!

!

!

!

!

!

!

%&'()*+,-./01! 2.*3+-04&4! &K'3&44&*! )1! 43( #.%$! 01*! 'A3)5)&*! 9.! 055)1)(.!

/23+70(+,30'2.?!

"=%3+(&)1!-0**&3!53+7!(2&!(+'!(+!(2&!9+((+7!F>!:J0<!DU!:J0!01*!$F!:J0?!

#=Q8">GG<!$=Q8">GH<!>=Q8$L"D<!D=Q8$G"G<!F=Q8#"LU/<!G=Q8UU#><!!H=Q8#$HL/<!!

L=Q8"UUL<!"U=Q8"DFF/?!!

!



! $>!

M*-;('!)8!OPQ!%;..!+,R128!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

P++7044)&! 9-A&! 4(0)1&*! ,&-! +5! BIO! 'A--! *+;14?! W16.7&4! 2),2-),2(&*! )1! 9-A&! 03&!

(301,-./+4.-04&4!ZQ'5J[<!&16.7&4!2),2-),2(&*!)1!3&*!03&!'&'()*04&4<!01*!&16.7&4!)1!

,3&&1!03&!07)*04&4?! !O2&!BIO!'A--!*+;1!&K'&3)7&1(4!;&3&!/033)&*!+A(! )1!$UU!7_!

S0P-<!#U!7_!O3)4!'^!H<!"U\!,-./&3+-!01*!U?D!7_!OPW%?!Q'5J=^)4_M%!;04!7)K&*!

;)(2!+(2&3!&16.7&4!+1!0!BIO=055)1)(.!3&4)1?!O2&!+1-.!407'-&!(20(!'3+*A/&*!&8)*&1/&!

5+3!01!0''03&1(!)1(&30/()+1!;04!Q8">GH?!!

!



! $D!

M*-;('!A8!P*S'!'@0.;2*,1!0#(,?$&,-($%#/!>,(!B59CDE!$1+!B%>F8!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

WK'-+30(+3.!4)6&!&K/-A4)+1!/23+70(+,30'2.!&-A()+1!5+3!Q8">GH=Q'5J!/+7'-&K!05(&3!

OWa!'3+(&04&!/-&080,&?!!@4!42+;1!9.!(2&!P++7044)&!9-A&=4(0)1&*!,&-<!!Q'5J!^)4=_M%!

&-A(&*!0(!H?U#!7V<!0(!2),2!7+-&/A-03!;&),2(!&-A()+1!(.')/0-!+5!7)45+-*&*!'3+(&)1?!BIO!

*)7&3<!A1/-&08&*!Q8">GH=BIO!01*!^)4=_M%!&-A(&*!0--! )1!0! -03,&!'&0:!0(!""?$"!7V?!

Q8">GH!9.!)(4&-5!&-A(&*!0(!"$?HD!7V?!!

!

!



! $F!

M*-;('!C8!B%>F!&($12?'?6($1'!#'.*@!%('+*0&*,18!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

O2&! Q5'J! 4&CA&1/&! ;04! 010-.6&*! A4)1,! O_^^_! 4+5(;03&?! Q&4A-(4! 42+;! 0! 4)1,-&!

'3&*)/(&*!O_!2&-)K!)1!(2&!07)1+!0/)*!4&CA&1/&!+5!Q'5J?!!

!!

!

!



! $G!

M*-;('!G8!P*S'!'@0.;2*,1!0#(,?$&,-($%#/!,>!B%>F8!!

!

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

!

!

!

!

!

!

!

@5(&3!3&5+-*)1,<!Q'5J!3A14!04!0!7+1+7&3!+1!0!4)6&!&K/-A4)+1!/+-A71!ZIA'&3*&K!IGD[(!

)1!$UU!7_!S0P-<!#U7_!O3)4!'^H!01*!"U\!,-./&3+-?!!

!

!



! $H!

M*-;('! I8! ! B%>F7B59CDE! 0,?%.'@! *15'2&*-$&'+! 6/! 2*S'! '@0.;2*,1!

0#(,?$&,-($%#/?!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

Y&! A4&*! 4)6&! &K/-A4)+1! /23+70(+,30'2.! (+! )18&4(),0(&! (2&! 5+370()+1! +5! 0! Q'5J=

Q8">GH!/+7'-&K?!!

@[!!W-A()+1!8+-A7&!5+3!Q'5J!01*!Q8">GH!0-+1&b!!

M[!P++7044)&!9-A&=4(0)1&*!,&-X!Q'5J! 3A14!03+A1*!"D!:J0!01*!Q8!">GH!03+A1*!#U!

:J0?!!

P[<! J[! W-A()+1! 8+-A7&! 5+3! &CA)7+-03!7)K(A3&! +5! Q8">GH! 01*!Q'5J! 01*! P++7044)&!

9-A&=4(0)1&*!,&-?!!W8&1!(2+A,2!)(!)4!'+44)9-&!(+!+94&38&!/+=&-A()+1!5+3!9+(2!'3+(&)14<!

1+! 8+-A7&! 42)5(! )(! )4! +94&38&*! 5+3! (2&! /+7'-&K?! O2&! &-A()+1! 8+-A7&4! 5+3! 9+(2!

'3+(&)14! 03&! +8&3-0''&*?! Q'5J! &-A(&*! 0(! 2),2&3! 7+-&/A-03! ;&),2(! 9&/0A4&! )(!

'3+909-.!204!01!&-+1,0(&*!420'&<!-):&!Q'5M?!!

!

!



! $L!

M*-;('!D8!",?%.'@!:3!B*%47<!$1+!B%>H7P!N*2KHT8!

@!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

!

!

!

!

M!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

@[!V01&4!"<!#<!01*!$!03&!(2&! -.40(&<!4A'&310(01(!01*!'&--&(?!V01&4!>=F!42+;!(2&!S)=

055)1)(.!&-A()+1?!Q)'@=V!)4!7+4(-.!)14+-A9-&!)1!(2&!/&--!'&--&(<!01*!+1-.!0!-)((-&!07+A1(!

9)1*4! (+! (2&! S)! /+-A71! )1! 5+37! +5! /+7'-&K?! E1! 0**)()+1<! ,&-! 9&1*4! 5+3! (2&! (;+!

'3+(&)14!*+!1+(!42+;!0!4(+)/2)+7&(3)/!30()+?!!

M[!I)6&!&K/-A4)+1!/23+70(+,30'2.!+5!Q)'@=V!01*!Q'5M=I?!O2&!5)34(!'&0:!0(!"#$?H$!7V!

/+1(0)14!0!'3+(&)1!+5!03+A1*!GD!:J0!Z'3+909-.!0!/+1(07)101([b!(2&!4&/+1*!'&0:!0(!

">L?DU7V!42+;4!(;+!901*4?!O2&!A''&3!901*!)4!Q)'@=V!01*!(2&!-+;&3!901*!)4!Q'5M=

I?!O2&!-04(!'&0:!"G>?UH!7V!/+1(0)14!Q'5M=I?!

!
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M*-;('!E8!!B*%47B%>H!0,?%.'@!*15'2&*-$&'+!6/!2*S'!'@0.;2*,1!0#(,?$&,-($%#/8!!
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@[!S)=055)1)(.!/23+70(+,30'2.!&-A()+1?!M+(2!'3+(&)14!Q)'@=4(3&'!!01*!Q'5M=^)4_M%!

;&3&!/+=)4+-0(&*!*A3)1,!(2&!5)34(!4(&'!+5!(2&!'A3)5)/0()+1?!!

M[!I)6&!&K/-A4)+1!/23+70(+,30'2.!01*!P++7044)&!9-A&=4(0)1&*!,&-!42+;)1,!(2&!(;+!

'3+(&)14!3A1!0(!*)55&3&1(!8+-A7&4!01*!03&!;&--!4&'030(&*?!!
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M*-;('!L8!P&($&'-/!,>!%;(*>*0$&*,1!,>!B59CDE8!!
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Rv1478 was purified by affinity chromatography in 300 mM NaCl, 20 mM Tris pH 8, 0.5 

mM TCEP.!

a, b) GST column elution for Rv1478 with GST tag and Coomassie blue-stained gel for 

the elution fractions.  

c) ion exchange column profiling for Rv1478 after TEV protease cleavage 

d) Coomassie blue-stained gel for flow through fractions 3-11.    

!

!

!



! >#!

M*-;('!9U8!!"(/2&$.!2&(;0&;('!,>!B*%H!VB59CDEW8!!
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Q)99+1!*)0,307!+5!Q)'M! /3.4(0-! 4(3A/(A3&?!P0(0-.()/!P.4! 01*!^)4! 03&!2),2-),2(&*! )1!

4'2&3&4?!O2&!S=(&37)1A4!9-+/:4!4A94(30(&!0//&44!(+!(2&!/0(0-.()/!4)(&?!!
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M*-;('!998!!P;%'(*?%,2*&*,1!,>!B*%4!$1+!B*%H8!!!!
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RipA (gray) and RipB (purple) are similar in structure except for the N–terminus (top). 

The inactivating loop is differently packed, forming a pair of helices RipB and a !-

hairpin in RipA. !
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M*-;('!9)8!X*'R!,>!B*%H!2;(>$0'8!!
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Rv1478 surface showing a hole in the enzyme body, with Asn57 completely exposed. 

The Asn is thought to have a role in the interaction with another protein or a signaling 

molecule, switching the enzyme from the inactive to active form by a movement of the 

lid (N terminus).!
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Q$6.'! 98! ",?%$(*2,1! ,>! &#'!1;?6'(! ,>! %'%&*+,-./0$1!#/+(,.$2'2! '10,+'+! *1!!

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

!"#$&%&'()*+,-.(9)&(<-

W16.7&4T4'&/)&4!!
03(

+&*2/#&%.)$)(!

03(

9-$&'!

03(

9*)#2))&)!

03(

:26/"2!

@7)*04&4!! >! >! >! #!

%&'()*04&4! "U! L! L! F!

_A307)*04&4!! H! L! G! $!



! >F!

Q$6.'! )8!!"#$%&#'()*+,- '+%()#+.$/*/! %'%&*+,-./0$1!#/+(,.$2'28!%&'()*+,-./01!

2.*3+-04&4!;&3&!)*&1()5)&*!!A4)1,!0!2)**&1!_03:+8!0-,+3)(27!01*!/-044)5)&*!9.!%507!

507)-.?!!

!

!

 Protein 

name!

Gene name! PFAM! Essential!

! Rv3717 Amidase_3 !

cwlM! Rv3915 Amidase_3 8!

! Rv3811 Amidase_2 !

! Rv3594 Amidase_2 !

I. N-acetylmuramyl-

L-alanine amidases!

!   !

 Rv3627c Peptidase_S13 8!

dacB2 Rv2911 Peptidase_S11 !

dacB1 Rv3330   

LpqR Rv0838 Peptidase_M15 !

II. D-ala-DAP-

endopeptidases 

LpqF Rv3593  8!

RipA Rv1477 NLPC_P60 v 

RipB Rv1478 NLPC_P60  

 Rv1566c NLPC_P60  

 Rv2190c NLPC_P60  

III. D-Glu-DAP-

endopeptidases!

 Rv0024 NLPC_P60  

 Rv1230c SLT  

 Rv3896c SLT  

LpqU Rv1022 SLT  

RpfA Rv0867c Transglycosylase  

RpfB Rv1009   

RpfC Rv1884c   

RpfD Rv2389c   

IV. Glycosydases!

RpfE Rv2450c   

!

!
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Q$6.'! A8! !'%! -'1,?'! 1,&$&*,1! 1;?6'(Y! %('+*0&'+! 2*-1$.! %'%&*+'Y! 0.,1'!

&(;10$&*,1Y!&$-!$1+!'@%('22*,1!5'0&,(28!

!

O'1'!Z$?'! PT! ".,1'!&(;10$&*,1! Q$-!

[@%('22*,1!

X'0&,(!

B5UU)C! S+! "=#H"!=!5A--!-&1,(2! BIO<! 'J&4("D<!

B59UUL! k&4! #>=$F#!R1+!-&0*&3! ^)4! '^BY@!

B59CDD! k&4! >"=>G#!R!1+!-&0*&3! BIO<! 'J&4("D<!

B59CDE! k&4! $#=#>"!R!1+!-&0*&3! BIO! 'J&4("D<!

B59GII0! k&4!

#L="GU! R! 1+! -&0*&3<! 1+!

(0)-! BIO! 'J&4("D<!

B5)9LU0! k&4! $$=$HD!=!1+!-&0*&3! BIO! 'J&4("D!

B5)AEL0! S+! "="D>!5A--!-&1,(2! ^)4_M%! '^_BY@!

B5AL9G! S+!

"=>UF!=!5A--!-&1,(2!

/0(0-.()/!*+70)1! BIO<! 'J&4("D!

B5AD9D! k&4! #D=#>"=!1+!-&0*&3! BIO<! 'J&4("D!

B5AE99! 1+! "=D$L!=!5A--!-&1,(2! BIO! 'J&4("D!
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Q$6.'!C8!B%>H7B*%4!0,'@%('22*,1!0.,1*1-!0,?6*1$&*,128!!
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%+-./)4(3+1)/!I.4(&74!;)(2!>!'+44)9-&!/+79)10()+14!

"[Q)'@!Z>$=>G#[!R!Q'5M!Z>>=!$F#[b!#[Q)'@!Z>$=>G#[!R!Q'5M!Z"L>=$F#[!

$[Q)'@!Z#F#=>G#[!R!Q'5M!Z>>=!$F#[b!>[Q)'@!Z#F#=>G#[!=!Q'5M!Z"L>=$F#[?!
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!

!

!

! Q8">GG! Q8"UUL!

@! I2+3(=4(3&'! I2+3(=_%M!

M! I2+3(=4(3&'! I2+3(=7NPQ!

P! I2+3(=4(3&'! I2+3(=IA7+!

J! I2+3(=4(3&'! I2+3(=O2)+3&*+K)1!

W! I2+3(=4(3&'! V+1,=_M%!

]! I2+3(=4(3&'! V+1,=7NPQ!

B! I2+3(=4(3&'! V+1,=IA7+!

^! I2+3(=4(3&'! V+1,=O2)+3&*+K)1!

E! V+1,=4(3&'! I2+3(=_%M!

l! V+1,=4(3&'! I2+3(=7NPQ!

e! V+1,=4(3&'! I2+3(=IA7+!

V! V+1,=4(3&'! I2+3(=O2)+3&*+K)1!

_! V+1,=4(3&'! V+1,=_M%!

S! V+1,=4(3&'! V+1,=7NPQ!

N! V+1,=4(3&'! V+1,=IA7+!

%! V+1,=4(3&'! V+1,=O2)+3&*+K)1!
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Q$6.'! G8! ! H.$2&! $.*-1?'1&! >,(! B*%4! 0$&$./&*0! +,?$*1! VP6\0&W! $1+! B59CDE!

V];'(/W8!!!
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! DU!

!

B*%H!+$&$!0,..'0&*,1! !

I'0/&!,3+A'!!!!!!!!!! %F"!

!

P&--!*)7&14)+14! "<!*<!#!Zm[!L#?D$#<!L#?D$#<!D>?UF>!

", !, #!Z°[!LU<!LU<!"#U!

!

Q&4+-A()+1!Zm[!! "?F>#!

!

SA79&3!+5!7+-&/A-&4!)1!04.77&(3)/!A1)(! "!

!

B'>*1'?'1&! !

Q=;+3:! U?"H!

!

Q=53&&! U?#U!

!

Q070/201*301!+A(-)&34!! U\!ZU?#\[!

!

Q070/201*301!508+3&*!! LH\!ZLH\[!

!

Q+(07&3!+A(-)&34!! $\!Z"\[!

!

P=9&(0!+A(-)&34! U!

!

N8&30--!4/+3&!

!

"?GD!

!

!



! D"!

)899!B'>'('10'28!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"! O.'04! @<! M016205! _<! B3+44! P@<! a+--7&3! Y?! Z#U""[?! ]3+7! (2&! 3&,A-0()+1! +5!
'&'()*+,-./01! 4.1(2&4)4! (+! 90/(&3)0-! ,3+;(2! 01*!7+3'2+-+,.?!;"+( <2-(0$#/.*$.%3! =(
>?@AB<!"#$=$F?!
#! V0.&/! I<! J&/03)4! M<! V&9-+1*=M+A3,&(! S?! Z#UUH[?! J)8&34)(.! +5! ])37)/A(&4!
'&'()*+,-./01! 2.*3+-04&4! 01*! 4'&/)5)/)()&4! +5! (2+4&! )18+-8&*! )1! *0A,2(&3! /&--!
4&'030()+1?!<2)(0$#/.*$.%3!=(>CD@EFGB<!DUG="D?!
$! %03:! lO<! d&2030! O?! Z#UUH[?! ^+;! 90/(&3)0! /+14A7&! (2&)3! +;1! &K+4:&-&(+14!
Z(A31+8&3!01*!3&/./-)1,!+5!/&--!;0--!'&'()*+,-./01[?!EA@AB<!#""=#G?!
>!a+--7&3!Y<!l+3)4!M<!P203-)&3!%<!]+4(&3!I?!Z#UUH[?!M0/(&3)0-!'&'()*+,-./01!Z7A3&)1[!
2.*3+-04&4?!H405(0$#/.*$.%(<2-3!=(IA@AB<!#DL=HF?!
D!d&2030!O<!M&31203*(!OB?!Z#U""[?!_+3&!(201! cA4(! -.4)14X!'&'()*+,-./01!2.*3+-04&4!
(0)-+3!(2&!/&--!;0--?!J&//(K6$,(0$#/.*$.%3!=(>L@MB<!FLH=GU$?!
F! k01,! JP<! O01! e<! l+0/2)7)0:! @<! M&31203*(! OB?! Z#U"#[?! @! /+15+370()+10-! 4;)(/2!
/+1(3+-4! /&--! ;0--=3&7+*&--)1,! &16.7&4! 3&CA)3&*! 5+3! 90/(&3)0-! /&--! *)8)4)+1?! 0.%(
0$#/.*$.%3!=(GC@LB<!GFH=H"?!
G! _+3-+(! P<! d&2030! O<! _03CA)4! e@<! M&31203*(! OB<! QA*1&3! Jn?! Z#U"U[?! @! 2),2-.!
/++3*)10(&*!/&--!;0--!*&,30*0()+1!70/2)1&!,+8&314!4'+3&!7+3'2+,&1&4)4!)1!M0/)--A4!
4A9()-)4?!AL@LB<!>""=##?!
H!^&((!WP<!P20+!_P<!QA9)1!Wl?!Z#U"U[?!E1(&30/()+1!01*!7+*A-0()+1!+5!(;+!01(0,+1)4()/!
/&--!;0--!&16.7&4!+5!7./+90/(&3)0?!:.5(N"+7.83(=(M@EB<!"UU"U#U?!
L!@901&4=J&!_&--+!@<!IA1!kV<!@A1,!I<!%+,-)01+!e?!Z#UU#[?!@!/.(+4:&-&(+1=-):&!3+-&!5+3!
(2&! 90/(&3)0-! /&--! ;0--! *A3)1,! &1,A-57&1(! +5! (2&! M0/)--A4! 4A9()-)4! 5+3&4'+3&?! O2,2)(
P2-3!=(>M@ALB<!$#D$=F>?!
"U!^&((!WP<!P20+!_P<!J&1,!VV<!QA9)1!Wl?! Z#UUH[?!@!7./+90/(&3)0-!&16.7&!&44&1()0-!
5+3!/&--!*)8)4)+1!4.1&3,)6&4!;)(2!3&4A4/)(0()+1='3+7+()1,!50/(+3?!N:.5(N"+7.83(=(L@AB<!
"UUUUU"?!
""!^&((!WP<!P20+!_P<!I(&.1!@l<!]+3(A1&!I_<!J&1,!VV<!QA9)1!Wl?!Z#UUG[?!@!'03(1&3!5+3!
(2&!3&4A4/)(0()+1='3+7+()1,!50/(+34!+5!_./+90/(&3)A7!(A9&3/A-+4)4?!?!MM@IB<!FDH=FH?!
"#! _)/20&-! P?! P20+<! e03&1! l?! e)&4&3"<! I2+:+! _)107)<! J01)&-0! _083)/)<! M3&&! M?!
@-*3)*,&<!I0302!_?!]+3(A1&<!O+7!@-9&3<!01*!W3)/!l?!QA9)1?!Z1?*?[?!%3+(&)1!)1(&30/()+14!
01*! '3+(&+-.()/! 0/()80()+1! +5! (2&! 2.*3+-04&! Q)'@! 3&,A-0(&! 4&'(0-! 3&4+-A()+1! )1!
_./+90/(&3)A7!(A9&3/A-+4)4?!'",&)#/$6+!?!
"$! QA,,)&3+! @<! _0304/+! J<! ICA&,-)0! ]<! I+-*)1)! I<! %&*+1&! W<! %&*+1&! P<! M&3)4)+! Q?!
Z#U"U[?! I(3A/(A3&! 01*! 5A1/()+10-! 3&,A-0()+1! +5! Q)'@<! 0! 7./+90/(&3)0-! &16.7&!
&44&1()0-!5+3!*0A,2(&3!/&--!4&'030()+1?!5+/&#+&/2!=(>G@DB<!""H>=LU?!
">! 801!^&)c&1++3(! l?! Z#U""[?!%&'()*+,-./01!2.*3+-04&4!+5!4)#72/$#7$"( #.%$?!0$#/.*$.%(
0.%(!$.%(<2-!=(EC@LB<!F$F=F$?!
"D!B++*&--!W?!Y?! Z"LHD[?!Q&/./-)1,!+5!7A3&)1!9.!4)#72/$#7$"( #.%$?! Q3( !"#+2/$.%3! =( >MI<!
$UDR$"U?!
"F!P+-&!IO<!M3+4/2!Q<!%03:2)--!l<!B031)&3!O<!P2A3/2&3!P<!^033)4!J<!B+3*+1!Ia<!W),-7&)&3!
e<!B04!I<!M033.!PW!$3*<!O&:0)0!]<!M0*/+/:!e<!M04207!J<!M3+;1!J<!P2)--)1,;+3(2!O<!
P+11+3!Q<!J08)&4!Q<!J&8-)1!e<!]&-(;&--!O<!B&1(-&4!I<!^07-)1!S<!^+-3+.*!I<!^+3149.!O<!



! D#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
l0,&?! Z"LLH[?! J&/)'2&3)1,! (2&! 9)+-+,.! +5! _./+90/(&3)A7! (A9&3/A-+4)4! 53+7! (2&!
/+7'-&(&!,&1+7&!4&CA&1/&?!;"+&/2!=(IDI@MMGCB<!D$G=>>?!
"G! P07A4! lP<! %3.+3!_l<! _o*),A&! P<! P+-&! IO?! Z#UU#[?! Q&=011+(0()+1! +5! (2&! ,&1+7&!
4&CA&1/&! +5!_./+90/(&3)A7! (A9&3/A-+4)4!^$GQ8?!0$#/.*$.%.813! =( >LG@N+( >?B<! #LFG=
G$?!
"H!7++6RSSTTT3#*)3U+&3UVS)2/-$#2)SW0X00FA3?S?!Z1?*?[?!
"L! %0-7&3! E<! Y)1,5)&-*! %O?! Z#UU>[?! %3&'030()+1! 01*! WK(30/()+1! +5! E14+-A9-&!
ZE1/-A4)+1=M+*.[!%3+(&)14!53+7!4)#72/$#7$"(#.%$?!J&//(N/.+.#(N/.+2$,(5#$3!ZP20'(&3!F[?!
#U!P-03:<!W?J?M?!Z"LLH[?!Q&5+-*)1,!+5!3&/+79)101(!'3+(&)14?!J&//3(K6$,3(!$.+2#7,.%!=(D<!
"DGR"F$?!
#"! _)**&-9&3,<! @?%?! Z#UU#[?! %3&'030()8&! '3+(&)1! 3&5+-*)1,?! W/2,U)( !$.+2#7,.%3! =( A?<!
>$GR>>$?!
##! @11)4! E<! ^03,)((0)! M<! M0301.! B?! Z"LLG[?! J)4A-5)*&! M+1*! ]+370()+1! )1! %&'()*&4?!
02+7.U)(4,Y1'.!=(AGD<!"LH=##"?!
#$!Y&)44701! lI<!e)7!%I?! Z"LL#[?!e)1&()/! 3+-&!+5!1+110()8&!4'&/)&4! )1! (2&! 5+-*)1,!+5!
9+8)1&!'01/3&0()/!(3.'4)1!)12)9)(+3?!N/.#(;"+%(9#"U(5#$(Z(5(93!=(GD@A?B<!LLUU=>?!
#>!_0/J+;&--<!@?!@?<!P&-&4(3&<!Q?!I?<!^+;&--4<!_?<!_/e)11&.<!Y?<!e3A'1)/:<! l?<!P079)&<!
J?<!J+71)1,<! W?! W?<!JA03(&<!Q?!_?<!e&-&6<!S?<! %-0(&<!J?!Y?<! P+3:<! P?!Y?<! W031&4(<! O?!S?<!
J)/:&3(<! l?<!_&),4<!B?<!Q0-4(+1<!P?<!^+-(+1<! l?!_?<!@-9&3<!O?<!M&3,&3<! l?!_?<!@,03?! Z#UU>[?!
IA)(&!+5!(23&&!'3+(&)1!/3.4(0--+,30'2.!9&07-)1&4!;)(2!4)1,-&!4A'&3/+1*A/()1,!9&1*!
70,1&(!04!(2&!4+A3/&?!Q.&/,"%(.[()1,#7/.+/.,(/"U$"+$.,!=(>><!>>G=>DD?!
#D!@*074<!%?!J?<!@5+1)1&<!%?!a?<!MA1:+/6)<!B?<!P2&1<!a?!M?<!J08)4<!E?!Y?<!W/2+-4<!S?<!^&0**<!
l?! l?<!^A1,<!V?!Y?<!e0'30-<!B?! l?<!B3+44&=eA14(-&8&<!Q?!Y?<!_/P+.<!@?! l?<!_+3)03(.<!S?!Y?<!
N&551&3<! Q?<! Q&0*<! Q?! P?<! Q)/203*4+1<! l?! I?<! O&3;)--),&3<! O?! P?<! 01*! n;03(?! Z#U"U[?!
%^WSEiX! 0! /+7'3&2&14)8&! %.(2+1=904&*! 4.4(&7! 5+3! 70/3+7+-&/A-03! 4(3A/(A3&!
4+-A()+1?!9#+"(J/1)+"%%.8/(P(!$.%(J/1)+"%%.8/!=(MM<!#"$=##"?!
#F!%&((&34&1<!W?!]?<!B+**03*<!O?!J?<!^A01,<!P?!P?<!P+A/2<!B?!I?<!B3&&19-0((<!J?!_?<!_&1,<!W?!
P?<! 01*! ]&33)1<! O?! W?! Z#UU>[?! dPI]! P2)7&30==0! 8)4A0-)60()+1! 4.4(&7! 5+3! &K'-+30(+3.!
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