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#$3! %*45-(&0-),+! #6!
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#$:! ;8<5-(&0-),!1&,+!1/+!<')='&88/+!1/!'/(2/'(2/!>-,&,(?+! 36!

#$@! A,-8&0-),!1/!5&!'/(2/'(2/B!'/+<),+&4-5-0?+!()55/(0-./+! 3@!!
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! 3$3$3! G*+</,+-),+!(),(/,0'?/+!1/!8-(/55/+!1/!(&+?-,/! 6"!

! 3$3$6! H/+('-<0-),!/0!8)1?5-+&0-),!1/!5&!>-50'&0-),! @6!
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6$3! A<<')(2/!/I<?'-8/,0&5/!/0!(),(/<0*/55/! 9@!
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N! A*0'/+!<')1*-0+!1/!5&!'/(2/'(2/!O!+?8-,&-'/+B!<*45-(&0-),+!P!1->>*+-),!'/+0'/-,0/! #L9!

F! F)<-/!1/!@!<*45-(&0-),+!+-=,->-(&0-./+! #3#!

! FQ#! N)*(2)*I!/0!&5$B!N-)<2D+-(&5!R)*',&5B!3LL"! #36!

! FQ3! N)*(2)*I!/0!&5$B!N-)<2D+-(&5!R)*',&5B!3L#L! #:9!
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AVC! ! C-(')+()<-/!P!>)'(/!&0)8-E*/!

ACF3! ! W1X!FYXG!3"KL!&<<')(2/+!8*50-Q<2D+-E*/+!<)*'!5/+!()55)Z1/+!(),(/,0'?+!

AYX! ! A=/,(/!,&0-),&5/!1/!5&!'/(2/'(2/!

AYG! ! %')='&88/!1[&(0-),+!,)*./55/+!+)*0/,*/+!1*!1?<&'0/8/,0!F7%;A!

NNA!! ! N'/0&=,/!4-)0/(2,)5)=-/!&5-8/,0&-'/B!&++)(-&0-),!1[-,1*+0'-/5+!5&-0-/'+!

NGA! ! N).-,/!+/'*8!&54*8-,!

FNC! ! F&'4)2D1'&0/!4-,1-,=!8)1*5/!

F7%;A! ! H?<&'0/8/,0!;YXA!(&'&(0?'-+&0-),!/0!?5&4)'&0-),!1/+!<')1*-0+!-++*+!1/!5\&='-(*50*'/!

F;X;CA]! F/,0'/!-,0/'*,-./'+-0&-'/!1/!'/(2/'(2/!/0!1\-,=?,-/'-/!1/+!8&0?'-&*IB!^CX!@LK@!;Y%Q

! ! FYXGQ^%GB!])*5)*+/!

FYXG! ! F/,0'/!,&0-),&5!1/!5&!'/(2/'(2/!+(-/,0->-E*/!

F%7X! ! F),0'&0!1/!<5&,!_0&0Q'?=-),!

FX3! ! F2&'=?!1/!'/(2/'(2/!3
!"#

!(5&++/!

HX! ! H-'/(0/*'!1/!'/(2/'(2/!

7HF! ! #Q?02D5Q6Q`6Q1-8?02D5&8-,)<')<D5a(&'4)1--8-1/!

7YG;F! ! 7()5/!,&0-),&5/!+*<?'-/*'/!1/+!-,1*+0'-/+!(2-8-E*/+B!Y&,(D!

7^H;C7!! %')='&88/!/*')<?/,!/'&+8*+!8*,1*+!1)(0)'&0/!-,!8/84'&,/!/,=-,//'-,=!

VAG]! U&4)'&0)-'/! >5*-1/+B! &*0)8&0-E*/! /0! +D+0b8/+! 02/'8-E*/+B! ^CX! 9JLK! FYXGQ

^,-./'+-0?!1/!%&'-+QG*1B!S'+&D!

V7XC&]! V?1?'&0-),!1/!'/(2/'(2/!>5*-1/+B!?,/'=-/B!'?&(0/*'+B!8&0?'-&*I!/0!0'&,+>/'0+!

VXA%! ! V5*)'/+(/,(/!'/()./'D!&>0/'!<2)0)45/&(2-,=!

W;CH! ! H?<&'0/8/,0!=?,-/!1/+!-,0/'>&(/+!/0!1/+!8-5-/*I!1-.-+?+!1*!UWF!

;UU! ! ;,+0-0*0!U&*/QU&,=/.-,B!W'/,)45/!

;CV]! ! ;,+0-0*0!1/!8?(&,-E*/!1/+!>5*-1/+B!^CX!@@L3!;Y%QFYXGQ^%GB!])*5)*+/!

;YXA! ! ;,+0-0*0!,&0-),&5!1/!5&!'/(2/'(2/!&='),)8-E*/!

;YGA! ! ;,+0-0*0!,&0-),&5!1/+!+(-/,(/+!&<<5-E*?/+!

;Y%! ! ;,+0-0*0!,&0-),&5!<)5D0/(2,-E*/!1/!])*5)*+/!

;%X! ! ;,+0-0*0!1/!<2D+-E*/!1/!X/,,/+B!^CX!J3@#!FYXGQ^,-./'+-0?!X/,,/+!#B!X/,,/+!

;XG]7A! ! ;,+0-0*0!,&0-),&5!1/! '/(2/'(2/!/,! +(-/,(/+!/0! 0/(2,)5)=-/+!<)*'! 5[/,.-'),,/8/,0!/0!

! ! 5[&='-(*50*'/!

;]Ac! ! ;,+0-0*0!1/+!0/(2,)5)=-/+!&.&,(?/+!/,!+(-/,(/+!1*!.-.&,0B!^GX!6@L@!FYXGB!])*5)*+/!

;^%AF! ! ;,0/',&0-),&5!*,-),!)>!<*'/!&,1!&<<5-/1!(2/8-+0'D!

RFRF! ! %')='&88/!d/*,/+!(2/'(2/*+/+!/0!d/*,/+!(2/'(2/*'+!1/!5[AYX!

UAAG! ! U&4)'&0)-'/!1[&,&5D+/!/0!1[&'(2-0/(0*'/!1/+!+D+0b8/+B!^%X!KLL#!FYXGB!])*5)*+/!

UA%UAF7! U&4)'&0)-'/!<5&+8&!/0!(),./'+-),!1[?,/'=-/B!^CX!@3#6!;Y%QFYXGQ^%GB!])*5)*+/!

U3F! ! U&4)'&0)-'/!F2&'5/+!F)*5)84B!^CX!@33#!FYXGQ^,-./'+-0?!C),0</55-/'B!C),0</55-/'!

UWF! ! U&4)'&0)-'/!1/!=?,-/!(2-8-E*/B!^CX!@@L6!;Y%QFYXGQ^%GB!])*5)*+/!

U;GN%! ! U&4)'&0)-'/! 1[-,=?,-/'-/! 1/+! +D+0b8/+! 4-)5)=-E*/+! /0! 1/+! <')(?1?+B!^CX!@@L:e9"3!

! ! ;YXAQFYXGQ;YGAB!])*5)*+/!

C7N! ! C-(')+()<-/!?5/(0'),-E*/!P!4&5&D&=/!

CV! ! C-(')>-50'&0-),!

YfG! ! BQ2D1')ID+*((-,-8-1/!
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Y%F! ! Y*(5/&'!<)'/!()8<5/I!

%HCG! ! %)5D1-8?02D5+-5)I&,/!

%7W! ! %)5D?02D5b,/!=5D()5!

%Y-%AC!! %)5D`BQ-+)<')<D5&('D5&8-1/a!

gFCQH!! C-(')4&5&,(/!P!('-+0&5!1/!E*&'0T!&./(!8/+*'/!1/!1-++-<&0-),!

XCY! ! X?+),&,(/!8&=,?0-E*/!,*(5?&-'/!

X%;! ! X/,++/5&/'!<)5D0/(2,-(!-,+0-0*0/B!]')DB!YhB!^GA!

GAYG! G8&55Q&,=5/!,/*0'),!+(&00/'-,=!

GAiG! G8&55Q&,=5/!IQ'&D!+(&00/'-,=!

G7FQCAUG! F2')8&0)='&<2-/! 1[/I(5*+-),! 1/! 0&-55/! &./(! 1?0/(0-),! <&'! 1->>*+-),! 1/! 5&! 5*8-b'/! P!

<5*+-/*'+!&,=5/+!

G7cAN! 7()5/! 1)(0)'&5/! +(-/,(/+! ?()5)=-E*/+B! .?0?'-,&-'/+B! &='),)8-E*/+B! 4-)-,=?,-/'-/B!

*,-./'+-0?!%&*5!G&4&0-/'B!;Y%!])*5)*+/B!;YGA!])*5)*+/!

G%X! ]/(2,-E*/!1/!'?+),&,(/!1/+!<5&+8),+!1/!+*'>&(/!

G]US! U&4)'&0)-'/!+(-/,(/!/0!0/(2,)5)=-/!1*!5&-0!/0!1/!5[j*>B!^CX!#3@6!;YXAQAWXSFAC%^G!

S^7G]B!X/,,/+!

];C! ! 7E*-</!0'&,+>/'0B!-,0/'>&(/B!8?5&,=/!1*!U;GN%!

];%;U! ! 7E*-</!<')(?1?+!<)*'!5[-,1*+0'-/!5&-0-b'/!1*!G]US!

]kN! ! ])*5)*+/!l2-0/!4-)0/(2,)5)=DB!^CG!#669e6@K3!;YXAQFYXGQ;YGAB!])*5)*+/!

^V! ! ^50'&>-50'&0-),!

^C7]! ! ^,-0?!8&0?'-&*I!/0!0'&,+>)'8&0-),+B!^CX!K3L9!FYXGQ*,-./'+-0?!U-55/!#!

^CX! ! ^,-0?!8-I0/!1/!'/(2/'(2/!

^CG! ! ^,-0?!8-I0/!1/!+/'.-(/!

^%G! ! ^,-./'+-0?!%&*5!G&4&0-/'B!])*5)*+/!

^GX! ! ^,-0?!1/!+/'.-(/!/0!1/!'/(2/'(2/!

^]k7Y]7! ^,-./'+-0?!1/!]l/,0/B!%&D+QN&+!

k^X! ! ^,-./'+-0?!1/!k&=/,-,=/,B!%&D+Q4&+!
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!

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

!

C),! <&'()*'+! +(-/,0->-E*/B! +&,+! m0'/! .?'-0&45/8/,0! &0D<-E*/B! /+0! '-(2/! /,! ?.b,/8/,0+! /0!

(2&,=/8/,0+! 1/! 1->>?'/,0/+! ,&0*'/+$! R/! 5/! '?+*8/! '&<-1/8/,0! (-Q1/++)*+$! G/+! ='&,1/+! 5-=,/+! +),0!!

1),,?/+!1&,+!8),!Fc!/,!&,,/I/!A$!

!

A!5[-++*/!1/!1/*I!&,,?/+!1/!(5&++/+!<'?<&'&0)-'/+!&*I!='&,1/+!?()5/+!P!S'+&DB!d[&-!-,0?='?!5[7YG;F!1/!

Y&,(D!<)*'!D!+*-.'/!*,/!>)'8&0-),!1[-,=?,-/*'!/,!=?,-/!1/+!<')(?1?+$!C&!>)'8&0-),!P!5&!'/(2/'(2/!&!

()88/,(?!/,!H7A!`1-<5n8/!1\?0*1/+!&<<')>),1-/+a!/,!1/',-b'/!&,,?/!1/!(/00/!?()5/!/,!3LL#$!C),!

<')d/0!1/!'/(2/'(2/!?0&-0!&5)'+!Q!1/!>&o),!0)*0/!>)'0*-0/!Q! 5-?!P!1/+!02?8&0-E*/+!E*/!d[&55&-+!&4)'1/'!

<5*+!0&'1!()88/!(2/'(2/*'!<*-+E*[-5!+[&=-++&-0!1/!(),0'-4*/'!&*!8/-55/*'!>),(0-),,/8/,0!1[*,/!5-=,/!

1/!<')1*(0-),!1/!8*,+0/'!/,!U)''&-,/!`pa$!A!5&!+*-0/!1/!(/00/!<'/8-b'/!/I<?'-/,(/B!d/!8/!+*-+!/,=&=?!

1&,+!*,!0'&.&-5!1/!02b+/!/,!=?,-/!1/+!<')(?1?+!&*!UWF!1/!])*5)*+/!+)*+!5&!1-'/(0-),!1[f?5b,/!X)*IQ

1/!N&58&,,!/0!>-,&,(?!<&'!5/!FYXG!/0!5[/,0'/<'-+/!7*')1-&$!U/!<')d/0!'/<)+&-0!/++/,0-/55/8/,0!+*'!1/+!

<')45?8&0-E*/+! -,1*+0'-/55/+! 1[-,0?='&0-),! 1[*,/! )<?'&0-),! 1/! >-50'&0-),B! 5&! ,&,)>-50'&0-),B! 1&,+! 5/+!

<')(?1?+! 1/! <')1*(0-),! 1[&(-1/! 5&(0-E*/$! ;5! +[/+0! &.?'?! ?=&5/8/,0! <&++-),,&,0! 1*! <)-,0! 1/! .*/!

+(-/,0->-E*/! &./(! 5&! 8-+/! /,! ?.-1/,(/! 1/! <2?,)8b,/+! 1/! +?5/(0-.-0?! d*+E*[&5)'+! </*! (),,*+! /,!

>-50'&0-),!8/84'&,&-'/$!A<'b+!5&!02b+/B!d[&-!'/d)-,0!5/!=')*</!1/!W/)'=/+!N/5>)'0!&*I!70&0+Q^,-+!`X%;a!

<)*'!*,! +?d)*'!<)+01)(0)'&5$! U/! 5-/,!&./(! 5&! >-50'&0-),!8/84'&,&-'/!?0&-0! 0?,*!/0! 5/! (),0'&+0/!&./(!

8),!0'&.&-5!1/! 02b+/!P!</*!<'b+! 0)0&5$!C),!0'&.&-5! (),+-+0&-0!/,!/>>/0!P!?0*1-/'! 5/+!8?(&,-+8/+!1/!

+?5/(0-.-0?!1[*,/!8&(2-,/!4-)5)=-E*/!8&(')8)5?(*5&-'/B! 5/!)#,$&2+'>"+&',"4>$&CB!<&'!8-(')+()<-/!P!

>)'(/!&0)8-E*/$!F/!>*0!5P!8),!<'/8-/'!(),0&(0!&./(!1/+!)4d/0+!<')0?-E*/+!/0!1/+!&<<')(2/+!1/!0D</!

4-)<2D+-E*/$! U[/I<?'-/,(/! >*0! '?/55/8/,0! /,'-(2-++&,0/$!C&-+! /55/! /+0! '/+0?/! '/5&0-./8/,0! 4'b./! `"!

8)-+a!+*-0/!P!8),!+*((b+!&*!(),()*'+!;YXA!E*/5E*/+!8)-+!&<'b+!8),!&''-.?/!&*I!70&0+Q^,-+$!

!

A18-+! &*! (),()*'+! 1[/,0'?/! 3LL@B! d/! +*-+! '/,0'?! P! 5[;YXA! 5/! #
#$

! d&,.-/'! 3LLJ! /,! 0&,0! E*/! FX3! &*!

5&4)'&0)-'/!G]US!P!X/,,/+$!U[-1?/!1/!(/!'/('*0/8/,0!?0&-0!1/!'/,>)'(/'!5/+!&(0-.-0?+!>-50'&0-),!1*!G]US!

&5)'+! <)'0?/+! <&'! *,/! +/*5/! +(-/,0->-E*/B! W/,/.-b./! W?+&,QW*-T-)*$! U[)4d/(0->! +(-/,0->-E*/! ?0&-0! 1/!

<&'./,-'! P!8&-0'-+/'! 5/+!)<?'&0-),+!1/! >-50'&0-),!8/84'&,&-'/!*0-5-+?/+!1&,+! 5/+! -,1*+0'-/+! 5&-0-b'/+B!

&./(! 5&! .)5),0?! 1/! 8)1?5-+/'! /0! 1/! <'?1-'/! 5/*'! >),(0-),,/8/,0$! R[&-! (2)-+-! 1[&4)'1/'! (/00/!

<')45?8&0-E*/!P!0'&./'+!*,/!(&'&(0?'-+&0-),!>-,/!1/+!<2?,)8b,/+!1[-,0/'&(0-),+!/0!1/!+0'*(0*'&0-),!

1&,+! 5/+!+)5*0-),+!(),(/,0'?/+!1/!<')0?-,/+! 5&-0-b'/+!E*/! 5[),!'/0')*./!P! 5&!+*'>&(/!1/+!8/84'&,/+!

1/!>-50'&0-),$!C&!(),.-(0-),!?0&-0!&5)'+!Q!/0!/+0!/,()'/!Q!E*[*,/!(&'&(0?'-+&0-),!1/!(/!0D</B!&*I!</0-0/+!

?(2/55/+! `1*! ,8! &*! 8-('),aB! ?0&-0! -,1-+</,+&45/! <)*'! 1?('-'/! /0! 8)1?5-+/'! 5/! <')(?1?! 1/! >&o),!

/>>-(&(/! /0! '?&5-+0/$! F/00/! 1?8&'(2/B! ()8<5?8/,0&-'/! 1/+! &<<')(2/+! (5&++-E*/+! /,! =?,-/! 1/+!

<')(?1?+B!?0&-0!&5)'+!'/5&0-./8/,0!,).&0'-(/!&*!G]US$!755/!,?(/++-0&-0!1/!+/!(),>'),0/'!/0!1/!+[)*.'-'!P!

1/+! ,)0-),+! 1/! <2D+-E*/!1/+! ()55)Z1/+! /0! 1/! 5&!8&0-b'/!8)55/! E*-!8[?0&-/,0! </*! >&8-5-b'/+! P!8),!

&''-.?/! P! X/,,/+$! R[D! +*-+! <&'./,*! /,! <&'0-(*5-/'! ='q(/! &*!4&)1"+%80>! <'?(-/*I! /0! 4-/,./-55&,0! 1/!

N/',&'1!F&4&,/B!(2/'(2/*'!P! 5[7G%F;B!/0!P! 5[&(()8<&=,/8/,0!1/!(/'0&-,+!(2/'(2/*'+!1*!G]US!1),0!

G0?<2&,/!%/T/,,/(!`;YXAa$!R[&-!1?./5)<<?!8),!<')='&88/!1/!'/(2/'(2/!&55-&,0!=?,-/!1/+!<')(?1?+!

/0!<2D+-E*/!1/+!()55)Z1/+!</,1&,0!<'b+!1/! +-I! &,,?/+!&*! G]US!1/!3LLJ!P!3L##$!A*! ()*'+!1/! (/00/!



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

)

#3!

!

<?'-)1/B!8/+! ()55b=*/+! `1),0! %/,=! g*B! 1)(0)'&,0! 3LL"Q3L#3a! /0! 8)-Q8m8/! &.),+! 1?8),0'?! E*/!

5[&<<')(2/! ?0&-0! </'0-,/,0/! &./(! 1/! <'/8-/'+! '?+*50&0+! -8<)'0&,0+! E*&,0! &*! ()8<)'0/8/,0! 1/! 5&!

8-(/55/!1/!(&+?-,/B!<')0?-,/!8&d)'-0&-'/!1*!5&-0B!&*I!>)'0/+!(),(/,0'&0-),+$!G*'!(/00/!8m8/!<?'-)1/B!

d[&-! ?=&5/8/,0! 0'&.&-55?! P! 5[?5*(-1&0-),! 1/! 5&! +0'*(0*'/! -,0/',/! 1/! 5&! 8-(/55/! 1/! (&+?-,/! /0! P! 5&!

(&'&(0?'-+&0-),!1/+! -,0/'&(0-),+!/,0'/!<')0?-,/+!=5)4*5&-'/+!&*I! >)'0/+!(),(/,0'&0-),+B! 0)*d)*'+!<&'!

1/+!&<<')(2/+!1/!0D</!`4-)Qa<2D+-E*/$!

!

7,! d*-,! 3L##B! d[&-! +)*2&-0?! />>/(0*/'! *,/!8)4-5-0?! 1/! X/,,/+! ./'+! ])*5)*+/! <)*'! '&-+),! >&8-5-&5/$!

F/00/!8)4-5-0?!8[&!?0?!&(()'1?/!1&,+!5/!(&1'/!1[*,/!(),./,0-),!1[&((*/-5!/,0'/!5/!G]USB!5/!UWFB!/0!5/!

U;GN%$! F/00/! (),./,0-),! <'?.)D&-0! `-a! *,! &((*/-5! &*! UWF! 1[)(0)4'/! 3L##! P! )(0)4'/! 3L#6! 0)*0! /,!

'/+0&,0!&>>/(0?!&*!G]USB!`--a!8),!&>>/(0&0-),!&*!U;GN%!5/!#
#$

!)(0)4'/!3L#6$!U[)4d/(0->!1/!(/!r'/0)*'r!1/!

1/*I!&,+!&*! UWF!?0&-0! 1/! >-,&5-+/'!8/+! 0'&.&*I! +*'! 5&! >-50'&0-),!1*! 5&-0! /0! 5/+! 5-/,+!/,0'/!<')<'-?0?+!

()55)Z1&5/+!1/! 5&!8&0-b'/!/0!8)1?5-+&0-),!1*!<')(?1?$!U/!(2)-I!1*!UWF!?0&-0!/,!(/!+/,+!+0'&0?=-E*/!

<*-+E*/! (/! 5&4)'&0)-'/! /+0! 2-+0)'-E*/8/,0! -8<5-E*?! 1&,+! 1/+! &<<')(2/+! ()84-,&,0! =?,-/! 1/+!

<')(?1?+!/0!<2D+-E*/!1/!5&!8&0-b'/!8)55/!P!0'&./'+!5/+!0'&.&*I!1/!C&'0-,/!C/-'/5/+!`FYXGa!/0!%&0'-(/!

N&((2-,!`^%Ga!,)0&88/,0$!7,!<5*+!1/!.&5)'-+/'!(/'0&-,+!0'&.&*I!1?8&''?+!&*!GU]SB!8),!<&++&=/!&*!

UWF!8[&!1[&-55/*'+!</'8-+!1/!0'&.&-55/'!P!5&!8)1?5-+&0-),!1/!5&!>-50'&0-),!1*!5&-0!/,!()55&4)'&0-),!&./(!%$!

N&((2-,!/0!P!<&'0-'!1/!8)1b5/+!E*/!(/!1/',-/'!&!(),0'-4*?!P!>&-'/!?8/'=/'$!%&'!&-55/*'+B!([/+0!&*!()*'+!

1/! (/+! 1/*I! &,,?/+! E*/! C&'0-,/! C/-'/5/+! /0! 8)-Q8m8/! &.),+! ()88/,(?! P! 0'&.&-55/'! +*'! 5/!

()8<)'0/8/,0! =?,?'-E*/!/,! >-50'&0-),!1[)4d/0+!<)'/*I!/0!1?>)'8&45/+!1/! 0D</!8-(')=/5$! F/! 0'&.&-5!

+[/+0!(),('?0-+?!<&'!*,/!02b+/!/,!()1-'/(0-),!E*-!&!1?8&''?!>-,!3L#6!`;T&4/55&!N)*2-1!1/!A=*-&'a$!

!

R[&-!1),(!-,0?='?!5/!U;GN%!5/!#
#$

!)(0)4'/!3L#6$!R[D!&-!'/d)-,0!5[?E*-</!];C!1),0!5/+!'/(2/'(2/+!'/5b./,0!

1*!=?,-/!1/+!<')(?1?+!/0!<5*+!<&'0-(*5-b'/8/,0!1/!5&!8?(&,-E*/!1/+!>5*-1/+B!1/!5&!8)1?5-+&0-),!1/+!

<')(?1?+! /0! 1/! 5&! <2D+-()Q(2-8-/$! F)88/! (),./,*! &./(! 5[;YXAeF7%;AB! 5/! G]US! /0! 5/! U;GN%B! (/00/!

,)*./55/! &>>/(0&0-),! 1/.&-0! ,?(/++&-'/8/,0! +[&(()8<&=,/'! 1[*,! (2&,=/8/,0! 1/! 02?8&0-E*/! O! 5&!

02?8&0-E*/!1/!5&!>-50'&0-),!1*!5&-0!,/!<)*.&,0!m0'/!0'&-0?/!/,!1/2)'+!1*!G]USB!/0!5/!U;GN%!,[&D&,0!<&+!

.)(&0-),! P! +[-,0?'/++/'! P! 1/! 0/55/+! <')45?8&0-E*/+$! U/! (2)-I! 1/! (/00/! ,)*./55/! 02?8&0-E*/! 8/!

'/./,&-0!()8<5b0/8/,0!/0!d[&-!1?(-1?!1/!8[)'-/,0/'!./'+!1/+!E*/+0-),+!'/5/.&,0!1/!5&!.&5)'-+&0-),!1/!

5&!4-)8&++/!5-=,)(/55*5)+-E*/!/0!1/+!<')(?1?+!1/!1?='&1&0-),!/,TD8&0-E*/!1/!5&!5-=,)(/55*5)+/$!;5!8/!

+/845&-0!/,!/>>/0!E*/!5/+!0/(2,-E*/+!/0!&<<')(2/+!E*/!d[&.&-+!*0-5-+?/+!/0!1?./5)<<?/+!&*!G]US!/0!&*!

UWF! <)*.&-/,0! </'8/00'/! 1/! 8-/*I! &<<'?2/,1/'! (/'0&-,+! 8?(&,-+8/+! ?5?8/,0&-'/+! 1/! 5&!

1?='&1&0-),!1[*,!+*4+0'&0!<&'!1/+!/,TD8/+$!H/<*-+!8),!&>>/(0&0-),!&*!U;GN%B!5[)4d/(0->!/++/,0-/5!1/!

8/+! '/(2/'(2/+! /+0! 1/! (&'&(0?'-+/'! 5[&(0-),! 1[/,TD8/+! 5-=,)(/55*5)5D0-E*/+! 1&,+! 1/+! +-0*&0-),+!

8)1b5/+! '/<')1*-+&,0!*,/!)*!<5*+-/*'+!(&'&(0?'-+0-E*/`+a!1[*,!+*4+0'&0! ()8<5/I/! 5-=,)(/55*5)+-E*/$!

U&! 1?8&'(2/! /+0! 5&! 8m8/! E*/! (/55/! &1)<0?/! <)*'! ()8<'/,1'/! 5&! >-50'&0-),! 1[*,! 5&-0$! ;5! +[&=-0! 1/!

(&'&(0?'-+/'! 5/! +D+0b8/!/,! ()*'+!1/! 0'&,+>)'8&0-),B!&*I!</0-0/+!?(2/55/+! `1*!,8!&*!8-('),aB!/0!/,!

0/'8/+!1/!+0'*(0*'/B!-,0/'&(0-),+B!/0!<')<'-?0?+!8?(&,-E*/+$!U[-1?/!/+0!/,+*-0/!1/!'/./,-'!&*!<')(?1?!

/,TD8&0-E*/!/,!0&,0!E*/!0/5!/0!1[*0-5-+/'!+/+!-,>)'8&0-),+!<)*'!8-/*I!5/!1?('-'/B!5/!8)1?5-+/'B!/0!/,!

<')<)+/'!1/+!.)-/+!1[&8?5-)'&0-),$!R/!0'&.&-55/!+*'!(/!<')d/0!/,!()55&4)'&0-),!&./(!1/+!(2/'(2/*'+!1*!

U;GN%!+<?(-&5-+?+!/,!-,=?,-/'-/!/,TD8&0-E*/B!F5&-'/!H*8),!/0!F?1'-(!C),0&,-/'B!0)*+!1/*I!FX!;YXA$!

F$!H*8),!/0!8)-Q8m8/!/,(&1'),+!1/<*-+!+/<0/84'/!3L#J!5/!0'&.&-5!1[*,/!1)(0)'&,0/!;YXAQX?=-),!

S((-0&,-/! +*'! 5/! +*d/0B! U*(-/!H-&,0/-55$! 7,>-,B!/,!1/2)'+!1/!(/00/! 02?8&0-E*/!<'-,(-<&5/B! d/! (),+/'./!

4-/,!+s'!*,!-,0?'m0!<)*'!8/+!02?8&0-E*/+!<'?(?1/,0/+!/0!(),0-,*/!1/!()55&4)'/'!+*'!1/+!E*/+0-),+!

1-./'+/+!&./(!1/+!()55b=*/+!1*!G]USB!1*!UWF!/0!1[&*0'/+!5&4)'&0)-'/+$!
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!

R/! +*-+! 5[&*0/*'!)*! 5/! ()Q&*0/*'!1/!#J!&'0-(5/+!<*45-?+!1&,+!1/+! '/.*/+! -,0/',&0-),&5/+! P!()8-0?!1/!

5/(0*'/!1),0!K!/,!0&,0!E*/!<'/8-/'!&*0/*'!/0!#3!/,!0&,0!E*[&*0/*'!()''/+<),1&,0$!A*!#
#$

!8&'+!3L#9B!

(/+! &'0-(5/+! ),0! '/o*+! 6JL! (-0&0-),+! +/5),! ;G;!k/4! )>! G(-/,(/! `200<Oeelll$'/+/&'(2/'-1$()8e'-1e7Q

"###Q3L#La!/0!:9J!+/5),!W))=5/!G(2)5&'!`200<+Oee+(2)5&'$=))=5/$>'e(-0&0-),+t*+/'uN6L+>0hAAAARa$!U/!

8D0).&C!Q!-,1-(&0/*'!P!5&!+-=,->-(&0-),!0)*0/!'/5&0-./!Q!/+0!1/!#L!1&,+!5/+!1/*I!(&+$!

!

F/+!&'0-(5/+! +),0! 5-+0?+! (-Q1/++)*+!&./(!?=&5/8/,0! 5/+! &'0-(5/+!<*45-?+!1&,+!1/+! '/.*/+!,&0-),&5/+! P!

()8-0?!1/!5/(0*'/!/0!5/+!&'0-(5/+!+)*8-+!)*!/,!<'?<&'&0-),$!C/+!()88*,-(&0-),+!1&,+!1/+!(),='b+!/0!

()55)E*/+! +)*+! 5&! >)'8/! 1/! <'?+/,0&0-),+! )'&5/+! `39! &*! 0)0&5a! /0! 1/! <)+0/'+! `36a! +),0! 1),,?/+! /,!

&,,/I/!N$!

!

C),! -8<5-(&0-),! &! 0)*d)*'+! ?0?! -8<)'0&,0/! .)-'/! (/,0'&5/! 1&,+! 5[/,+/845/! 1/+! 0'&.&*I! (-0?+! (-Q

1/++)*+$! R/!,/!'/(/,+/!E*[*,!&'0-(5/! `A;9a!/,!8&'=/!1/!8/+!&(0-.-0?+!<'-,(-<&5/+!/0!<)*'! 5/E*/5!8&!

<&'0-(-<&0-),!+[/+0!5-8-0?/!P!5&!'?&5-+&0-),!/0!5[-,0/'<'?0&0-),!1[/I<?'-/,(/+!AVC$!H&,+!5/+!&*0'/+!(&+B!

d/!+*-+!+)-0!P!5[)'-=-,/!1/+!0'&.&*I!<*45-?+B!+)-0!<&'0-/!<'/,&,0/!1/+!<')d/0+B!&./(!0)*d)*'+!5[-8<5-(&0-),!

E*[-5! +/!1)-0!1&,+! 5[&,&5D+/!1/+! '?+*50&0+B! 5/*'! -,0/'<'?0&0-),!/0! 5&! '?1&(0-),!1/+!&'0-(5/+$! ;5! +[&=-0! d/!

</,+/!1[*,/!(&'&(0?'-+0-E*/!/++/,0-/55/!/0!'/5&0-./8/,0!+-,=*5-b'/!1/!8&!<')1*(0-),!+(-/,0->-E*/$!

!

7+(#4%&'!35*%#,'!8)/'!8&'!+&-5&'!#/(&+/)(#./)%&'!B!4.2#(,!8&!%&4(5+&!

!

A;#J! E"A' 4"$&,#$2+' ,+"A.0)9' &)82),&%' >+"1&0)' %12?0$0:210")' "/' 24"+>8"#%' ,2$,0#4'

' "+18">8"%>821&<'18&',2%&0)',2%&'

' %$!H/!G&!%/-I)0)v
%

B!R$!c&55/!F)+0&!G-5.&B!W$!U&*'/,0B!C$!G(28*0TB!H$!]2)8&+B!7C!D.549.5AB!W$!

! W?+&,QW*-T-)*v!

! U&,=8*-'B!.)5$66`@aB!<$#3@JQ#3J:B!3L#9!

! 200<Oee1I$1)-$)'=e#L$#L3#e&(+$5&,=8*-'$J4L:36@!

!

A;#@! F%4"10,'>+&%%#+&%'"/'$;%":;4&'%"$#10")%'/+"4'92%D$0@&'1"',+;%12$'%121&!

! F$!%&+E*-/'B!G$!! N/&*>-5+B!7C!D.549.5AB! G$! X-=&*50B! N$! F&4&,/B!C$! U*,1B! c$! U/(2/.&5-/'B! F$! U/!

! V5)(2QV)*?'?B!! C$!%&+()B!W$!%&4)/*>B!R$!%?'/TB!G$!%/T/,,/(v!

! %2D+-(&5!F2/8-+0'D!F2/8-(&5!%2D+-(+B!.)5$#K`:#aB!<$3K:@KQ3K:J@B!3L#J!

! 200<Oee1I$1)-$)'=e#L$#L6"e(J(<L6KJ9w!

!

A;#:! G0//#%0")' 2).' >2+1010")0)9' "/' 42,+"4"$&,#$&%' 0)' ,2%&0)' 40,+"9&$%<' &H0.&),&' /"+' %0:&D

' .&>&).&)1'211+2,10H&'0)1&+2,10")%'0)'2'.&)%&'>+"1&0)'%;%1&4!

! %$! H/! G&! %/-I)0)vB!7C! D.549.5AEB! G$! f*/0B!C$QY$!C&1/(B! H$! ]2)8&+B! R$! V5)*'DB! W$! W?+&,Q

! W*-T-)*v!

! U&,=8*-'B!.)5$6#`@aB!<$#9@@Q#9J@B!3L#@!

! 200<Oee1I$1)-$)'=e#L$#L3#e5&@L6J@9*!

!

!

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

!

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

A;#6! =1+#,1#+2$'8&1&+"9&)&01;'"/'40$@',2%&0)'40,&$$&%<'2'=IB=',")1+2%1'H2+0210")'%1#.;!

! 7C!D.549.5AEB! R$!c/,0*'/-'&B!W$!W?+&,QW*-T-)*B!V$!W&',-/'QU&84')*-,B!%$!g*B!F$!%&+E*-/'B!G$!

! %/T/,,/(B!X$!G(2l/-,+B!N$!F&4&,/!

! G)>0!C&00/'B!.)5$##B!<$6K"Q6""B!3L#@!

! 200<Oee1I$1)-$)'=e#L$#L6"e(:+8L#9L@>!

! x()''/(0-),!O!200<Oee1I$1)-$)'=e#L$#L6"eF:GC"L#JJ7y!

!

A;#3! F)'18&',"8&%0H&'>+">&+10&%'"/',2%&0)'40,&$$&%'0)'.&)%&'%;%1&4%!

! %$!g*B!7C!D.549.5AEB!W$!W?+&,QW*-T-)*!

! V))1!fD1')()55)-1+B!.)5$:6B!<$9@6Q9J3B!3L#@!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$>))12D1$3L#:$LK$LL@!

!

A;##! I' 9&)&+2$' 2>>+"2,8' /"+' >+&.0,10)9' 18&' /0$1+210")' "/' %"/1' 2).' >&+4&2?$&' ,"$$"0.%<' 18&' J0$@'

' &C24>$&!

! 7C!D.549.5AEB!%$!g*B!%$!N&((2-,B!W$!W?+&,QW*-T-)*B!U&,=8*-'B!.)5$6L`#aB!<$33Q6:B!3L#:!

! 200<Oee1I$1)-$)'=e#L$#L3#e5&:L3KJ@<!

!

A;#L! J"$&,#$2+'4"?0$01;' 0)'.&)%&'>+"1&0)'%;%1&4%<'2)' 0)H&%109210")' 18+"#98'
!

E'BJ('+&$2C"4&1+;'

' 2).'.0//#%"4&1+;'

' 7C!D.549.5AEB!H$!G(2)''B!A$!H&>>?B!C$!F&84/'0B!W$!W?+&,QW*-T-)*B!V$!C&'-/00/!

! R)*',&5!)>!%2D+-(&5!F2/8-+0'D!NB!.)5$##JB!<$##9::Q##9@6B!3L#3!

! 200<Oee1I$1)-$)'=e#L$#L3#ed<6LJL9Kw!

!

A;"! G&2.D&).'/0$1+210")'"/'%>")9&D$0@&',"$$"0.%<'18&',2%&'"/',2%&0)'40,&$$&'

! %$!g*B!W$!W?+&,QW*-T-)*vB!7C!D.549.5AE!

! R)*',&5!)>!C/84'&,/!G(-/,(/B!.)5+$:#9Q:#KB!<$#LQ#"B!3L#3!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$8/8+(-$3L#3$LJ$LL6!

!

A;K! IKJ' 04290)9' "/' 40$@' ,2%&0)' 40,&$$&%<' &H0.&),&' /"+' %1+#,1#+2$' +&2++2)9&4&)1' #>")'

' 2,0.0/0,210")!

! C$!S*&,/T&'B!V$!W*D)8&'([2vB!7C!D.549.5AE!

! U&,=8*-'B!.)5$3K`##aB!<$:"#@Q:"#"B!3L#3!

! 200<Oee1I$1)-$)'=e#L$#L3#e5&6LL#::K!

!

A;9!! 7")1+0?#10")'"/'%#+/2,&'LD9$#,2)'>"$;%2,,82+0.&'1"'>8;%0,",8&40,2$'2).' 044#)"4".#$21"+;'

' >+">&+10&%'"/'*+">0")0?2,1&+0#4'/+&#.&)+&0,800!

! G$QC$! H/*0+(2vB! G$! %&'&D'/B! 7C! D.549.5AB! V$! W*D)8&'([2B! R$! H/l*5>B! C$! H)5+QU&>&'=*/B! V$!

! N&=5-,-b'/B!V$!F)*+-,B!f$!V&5/,0-,B!W$!R&,B!N$!V)5-=,?!

! A<<5-/1!&,1!7,.-'),8/,0&5!C-(')4-)5)=DB!.)5$9K`JaB!<$#9J@Q#99@B!3L#3!

! 200<Oee1I$1)-$)'=e#L$##3KeA7C$L9L39Q##!

!

!

!

!
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!

A;J! M")0,' %1+&)918' .&>&).&),&' "/' %@044&.' 40$@' 40,+"/0$1+210")<' +&$210")%' ?&1A&&)' /0$1+210")'

' >&+/"+42),&3'.&>"%01'$2;&+',82+2,1&+0%10,%'2).',"$$"0.2$'>+">&+10&%'"/',2%&0)'40,&$$&%!

! A$R$7$! R-8/,/TQU)</TvB! Y$! U/(),0/B! V$! W&',-/'QU&84')*-,B! 7C! D.549.5AB! V$! X)*++/&*B! W$!

! W?+&,QW*-T-)*v!

! R)*',&5!)>!C/84'&,/!G(-/,(/B!.)5$6J"`#Q3aB!<$:L:Q:#6B!3L##!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$8/8+(-$3L#L$#3$L3J!

!

A;@! E"A'1"'%N#&&:&'2'%>")9&<',2%&0)'40,&$$&%'#).&+'"%4"10,'%1+&%%3'2'=IO='%1#.;!

! 7C!D.549.5AEB!W$!W?+&,QW*-T-)*B!R$!%?'/TB!N$!F&4&,/v!

! N-)<2D+-(&5!R)*',&5B!.)5$""`##aB!<$69@:Q69J3B!3L#L!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$4<d$3L#L$#L$L#"!

!

A;:! (8&"$"9;'2).'>82%&'?&82H0"+'"/'.&)%&',2%&0)'40,&$$&'.0%>&+%0")%!

! 7C!D.549.5AEB!N$!H/44)*B!W$!W?+&,QW*-T-)*B!C$Qf$!V&8/5&'0B!R$QU$!H)*45-/'B!N$!F&4&,/!

! R)*',&5!)>!F2/8-(&5!%2D+-(+B!.)5$#6#`#JaB!<$#J@#LJB!3LL"!

! 200<Oee1I$1)-$)'=e#L$#LJ6e#$63:@"@J!

!

A;6!! 72%&0)'40,&$$&%'.0%>&+%0")%'#).&+'"%4"10,'%1+&%%!

! 7C!D.549.5AEB!%$Q7$!F&D/8-00/B!R$!R&'1-,B!W$!W?+&,QW*-T-)*B!N$!F&4&,/!

! N-)<2D+-(&5!R)*',&5B!.)5$"J`3aB!<$J"6Q9LJB!3LL"!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$4<d$3LLK$#L$LLJ!

! x()''/(0-),!O!200<Oee1I$1)-$)'=e#L$#L#Jed$4<d$3LL"$L3$LLJy!

!

A;3!! M)H&%109210")' "/' )2)"/0$1+210")' 2%' 2' >#+0/0,210")' %1&>' /"+' $2,10,' 2,0.' >+".#,10")' >+",&%%&%'

' ?2%&.'")',")H&)10")2$'2).'?0>"$2+'&$&,1+".02$;%0%'">&+210")%!

! 7C!D.549.5AEB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! G/<&'&0-),!&,1!%*'->-(&0-),!]/(2,)5)=DB!.)5$@3`3aB!<$3JJQ396B!3LLJ!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$+/<<*'$3LLJ$L@$L##!

!

A;#! B2)"/0$1+210")' "/' 9$#,"%&' 2).' %".0#4' $2,121&' %"$#10")%<' H2+0210")%' "/' +&1&)10")' ?&1A&&)'

' %0)9$&D'2).'40C&.D%"$#1&'%"$#10")%!

! 7C!D.549.5AEB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! R)*',&5!)>!C/84'&,/!G(-/,(/B!.)5$3@K`#Q3aB!<$#36Q#63B!3LL@!

! 200<Oee1I$1)-$)'=e#L$#L#Jed$8/8+(-$3LL@$L6$LL3!

!

7+(#4%&'!35*%#,'!8)/'!8&'!+&-5&'!/)(#./)%&'!B!4.2#(,!8&!%&4(5+&!F7GH!

!

AY6! J".&$0)9'18&'/0$1+210")'"/'%"/1'2).'>&+4&2?$&',"$$"0.%<'18&'40$@',2%&'%1#.;!

! 7C!D.549.5AEB!%$!g*B!%$!N&((2-,B!W$!W?+&,QW*-T-)*!

! X?(/,0+!%')='b+!/,!W?,-/!1/+!%')(?1?+B!.)5$#L:Q3L#6B!3L#6!

!

AY3! M4>2,1'.&' $2'/"+,&' 0")0N#&'&)'/0$1+210")'.&' $201' <'2)2$;%&'.&%',2+2,1-+0%10N#&%'.&%'40,&$$&%'.&'

' ,2%-0)&%'&1'.&%'.->P1%!

! W$!W?+&,QW*-T-)*vB!7C!D.549.5AB!A$!R-8/,/TQU)</TB!V$!W&',-/'QU&84')*-,!

! X?(/,0+!%')='b+!/,!W?,-/!1/+!%')(?1?+B!.)5$"KQ3LL"B!3LL"!



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

)

#J!

!

AY#!! QH2$#210")'.&'$2')2)"/0$1+210")'>"#+'%")'0)1-9+210")'.2)%'#)'>+",-.-'.&'>+".#,10")'.R2,0.&%'

' "+92)0N#&%'+&>"%2)1'%#+'#)&'-12>&'.R-$&,1+".02$;%&'S'4&4?+2)&%'?0>"$20+&%!

! 7C!D.549.5AEB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! X?(/,0+!%')='b+!/,!W?,-/!1/+!%')(?1?+B!.)5$K"Q3LL6B!<$9@QK3B!3LL6!

!

7+(#4%&!'.52#'!

!

AG#! *+"1&0)%' /"+' 18&' /#1#+&<' 2' %"/1' 4211&+' 2>>+"2,8' 1"' $0)@' ?2%0,' @)"A$&.9&' 2).' 0))"H210H&'

' 2>>$0,210")%!

! A$! N)-'/B! 7C! D.549.5AB! G$! N)*2&55&4B! A$QU$! F2&</&*B! ]$! F')=*/,,/(B! c$! V/''&')B! c$!

! U/(2/.&5-/'B! %$!C/,*0B! G$! %?T/,,/(B!H$! X/,&'1B! c$! G&,0?QU2)*0/55-/'B! z$! U&5/=B!c$!C-(&'1B! A$!

! X-&*45&,(B!C$!A,0),v!

! G)*8-+!P!;,,).&0-./!V))1!G(-/,(/!&,1!78/'=-,=!]/(2,)5)=-/+B!>?.$3L#9!

!

7+(#4%&'!&/!3+,3)+)(#./!

!

A%#! J0,+"9&$'>2,@0)9%'#).&+'>+&%%#+&<'J0,+"%,2$&'%1+#,1#+&'2).',"4>+&%%0H&'+&%0%12),&!

! ;$!N)*2-1!1/!A=*-&'B!z$!G(2'){,B!C$!C/-'/5/+vB!7C!D.549.5AE!

! G)*8-++-),!<')4&45/!P!F)55)-1+!&,1!G*'>&(/+!A!

!

A%3! ="/1'4211&+'2>>+"2,8&%'1"'/"".'>+"1&0)%'

' A$!N)-'/vB!7C!D.549.5AB!G$!N)*2&55&4B!]$!F')=*/,,/(B!c$!U/(2/.&5-/'B!%$!C/,*0vB!G$!%?T/,,/(B!

! H$!X/,&'1!!

! G)*8-++-),!<')4&45/!P!A,,*&5!X/.-/l!)>!V))1!G(-/,(/!&,1!]/(2,)5)=D!

!

A%6! I%;44&1+0,' ?0).0)9' "/' B2
"

' 2).' 7$
#

' A018' ,82+9&.' 9+"#>%' "/' "H2$?#40)' 2).' $;%":;4&

' 4".#$21&%'18&0+'2%%",0210H&'>+">&+10&%'21'18&'20+DA21&+'0)1&+/2,&!

! F$! %&+E*-/'B! U$Q]$! U//B! N$! F&4&,/B!7C! D.549.5AB! c$! U/(2/.&5-/'B!C$! %&+()B! G$! %/T/,,/(vB! G$!

! N/&*>-5+v!

!

A%:! F%4"10,'>+&%%#+&'2).'%1+#,1#+&'"/'"H2$?#40)'%"$#10")%!

! F$!%&+E*-/'B!G$!! N/&*>-5+B!7C!D.549.5AB! G$! X-=&*50B! N$! F&4&,/B!C$! U*,1B! c$! U/(2/.&5-/'B! F$! U/!

! V5)(2QV)*?'?B!! C$!%&+()B!W$!%&4)/*>B!R$!%?'/TB!G$!%/T/,,/(v!

!

A%@! I' 120$"+&.' 2).' )")D2$1&+0)9' &):;4&' 044"?0$0:210")' 2>>+"2,8' 1"' &C>$"+&' >$2)1' ?0"42%%'

' .&,")%1+#,10")!

! F$!C),0&,-/'vB!7C!D.549.5A!

! G)*8-++-),!<')4&45/!P!N-)8&(')8)5/(*5/+!

!

!



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

)

#9!

!

!"5# 6+'%0&.7.+/#

!

=.8#+&4(#./!8&!(9I'&'!

!

R/!+*-+!P!5[)'-=-,/!1/+!+*d/0+!1/+!1/*I!02b+/+!E*/!d/!()1-'-=/!&(0*/55/8/,0!/0!1/!(/55/!E*/!d[&-!()1-'-=?/!

&*! G]US$! R/! +*-+! )*! ?0&-+! 1&,+! 0)*+! 5/+! (&+! 5[-,0/'5)(*0/*'! <'-,(-<&5! 1*! 1)(0)'&,0! +*'! 5/+! &+</(0+!

+(-/,0->-E*/+$!

!

J54#&!K#)/(&#%%B!+/<0$!3L#J!Q!+/<0$!3L#"! !`/,!()*'+a!

70)-10N#&%'&):;4210N#&%'2#C'0)1&+/2,&%'&1'&)'40$0&#',")/0)-'<',2%'.&'$2'?0"42%%&'$09)",&$$#$"%0N#&'

]2b+/!1/!1)(0)'&0!1/!5[;YGA!])*5)*+/!

V-,&,(/8/,0!O!;YXAeF7%;AB!X?=-),!C-1-Q%D'?,?/+eS((-0&,-/B!?E*-</!];C!

X/+<),+&4-5-0?!O!()1-'/(0-),!&./(!F5&-'/!H*8),!`U;GN%a!

]'&.&*I!&++)(-?+!O!+?8-,&-'/!G6#B!<)+0/'!%3#
&

!

F/!<')d/0!.-+/!P!(&'&(0?'-+/'! 5[&(0-),!1[/,TD8/+! 5-=,)(/55*5)5D0-E*/+!1&,+!1/+!+-0*&0-),+!8)1b5/+!1/!

(),>-,/8/,0!)*!1[-,0/'>&(/$!U/+!8)D/,+!8-+!/,!j*.'/!+),0!<'-,(-<&5/8/,0!(/*I!1/!5&!<2D+-()Q(2-8-/!

/0!1/!5&!<2D+-E*/!1/!5&!8&0-b'/!8)55/B!&./(!*,/!(&'&(0?'-+&0-),!1/+!<')(/++*+!/0!1/+!+0'*(0*'/+!&*I!

</0-0/+!?(2/55/+!`1*!,8!&*!8-('),a$!F/+!0'&.&*I!+/!>),1/,0!/,!<&'0-/!+*'!5/+!'?+*50&0+!1/+!+0&=/+!1/!

C&+0/'!1/!U*(-/!H-&,0/-55!/0!A8&5!|/-1-$!;5+!4?,?>-(-/,0!1[*,!+)*0-/,!1/!5[;YXA!/0!1/!5&!'?=-),!S((-0&,-/!

<)*'! 5/! +&5&-'/!1/! U*(-/B! /0!1[*,! +)*0-/,!1-'/(0!1/!8),!?E*-</!1[&((*/-5! &*! U;GN%!<)*'! 5/+! >'&-+!1/!

>),(0-),,/8/,0$!F/00/! 02b+/!/+0!*,!&<<*-!/++/,0-/5!P!8/+!<')d/0+!/0!</'+</(0-./+!1/! '/(2/'(2/!&*!

U;GN%!`<&'0-/!6a$!

!

LM)*&%%)!D.59#8!K&!7$5#)+B!,).$!3L#6!Q!)(0$!3L#9!!`/,!()*'+a!

K0$1+210")'2).',"4>+&%%0")'"/'.&/"+42?$&'2).'>"+"#%'40,+">2+10,$&%'

]2b+/!1/!1)(0)'&0!/,!()0*0/55/!/,0'/!5[^%GB!^]l/,0/!`%&D+QN&+a!/0!k^X!`%&D+QN&+a!

V-,&,(/8/,0O!^,-),!/*')<?/,,/!.-&!5/!<')='&88/!7^H;C7!

X/+<),+&4-5-0?!O!()1-'/(0-),!&./(!C$!C/-'/5/+!`UWFa!

]'&.&*I!&++)(-?+! O! &'0-(5/!/,!<'?<&'&0-),!A%#B! ()88*,-(&0-),!F3JB!<)+0/'+!%36!/0!%33B! +?8-,&-'/+!

G39!/0!G3J!

F/!<')d/0!&!<)*'!)'-=-,/!5/!0'&.&-5!1/!+0&=/!1/!V5)'-&,!U&,=/!E*/!d[&-!/,(&1'?!&./(!C$!C/-'/5/+!5)'+!1/!

8),! &((*/-5! &*! UWF! /0! E*-! (),+-+0&-0! P! +*-.'/! 5[&((*8*5&0-),! 1/! 8-(')=/5+! P! 5&! +*'>&(/! 1[*,/!

8/84'&,/$!U[-1?/!<5*+!=?,?'&5/!1*!0'&.&-5!1[;T&4/55&!/+0!1/!(&'&(0?'-+/'!5&!+0'*(0*'/!/0!5&!'?+-+0&,(/!P!

5&!()8<'/++-),!1/!+*+</,+-),+!(),(/,0'?/+!1/!8-(')=/5+$!U/+!8-(')=/5+!+),0!1/+!)4d/0+!8)1b5/+!E*-!

),0!5&!<')<'-?0?!1[m0'/!P!5&!>)-+!1?>)'8&45/+!/0!<)'/*IB!(/!E*-!()''/+<),1!P!1/!,)84'/*I!)4d/0+!E*/!

5[),! '/0')*./! 1&,+! 5[-,1*+0'-/! 1),0! 5&! 8-(/55/! 1/! (&+?-,/! <&'! /I/8<5/$! 7,! ?0*1-&,0! 5/+! 8-(')=/5+B!

5[)4d/(0->! /+0! 1[&55/'! &*Q1/5P! 1/! 5&! <')45?8&0-E*/! +<?(->-E*/! 1/! 5&! >-50'&0-),! 1*! 5&-0! /0! 1/! 0/,0/'! 1/!

1?('-'/! 5/! ()8<)'0/8/,0! =?,?'-E*/! 1/! 0/5+! )4d/0+! 5)'+E*[-5+! +),0! +)*8-+! P! 1/+! )<?'&0-),+! 1/!

(),(/,0'&0-),!1/!0D</! >-50'&0-),B!?.&<)'&0-),!)*!+?(2&=/!`<&'0-/!3$:$6a$!U/! >-,&,(/8/,0!1/! 5&! 02b+/!

1[;T&4/55&!/+0!&++*'?!<&'!5[^,-),!/*')<?/,,/!1&,+!5/!(&1'/!1[*,!<')='&88/!1?1-?!&*I!<')(?1?+!1/!

>-50'&0-),! 8/84'&,&-'/$! 7,! <5*+! 1/! +),! &((*/-5! 1&,+! *,! 5&4)'&0)-'/! 2n0/! `5/! UWF! ])*5)*+/! /,!

5[)((*''/,(/a!/0!()88/!5/!1/8&,1/!5[7*')</!<)*'!(/!<')='&88/B!;T&4/55&!&!/>>/(0*?!1/*I!8)4-5-0?+!

1/!J!8)-+!1&,+!1/+!*,-./'+-0?+!/*')<?/,,/+B!^]l/,0/!/0!k^X!/,! 5[)((*''/,(/$!A!k^XB! ;T&4/55&!&!

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

"

/*.),"$$-(',%&'"(.5).0$'(%'#*.)*&)+".&*#.)."(&)3'.&0.)*()%((*6*)7)



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

)

#K!

!

0'&.&-55?! &./(! z&'-,! G(2'}/,! /0! R)'-+! G<'&w/5B! 1/*I! (2/'(2/*'+! E*-! ),0! '?(/88/,0! 1?./5)<<?! 1/+!

&<<')(2/+! /I<?'-8/,0&5/+! -,?1-0/+! <)*'! 5&! .-+*&5-+&0-),! 1*! ()8<)'0/8/,0! 1/! <&'0-(*5/+! /,!

()8<'/++-),! <&'! (/,0'->*=&0-),! /0! >-50'&0-),$! %)*'! 1/+! '&-+),+! 1/! 8),0&=/! &18-,-+0'&0->B! -5! /+0!

(),./,*!E*[;T&4/55&!+)*0-/,,/!+&!02b+/!P!k^X!+/5),!5/+!8)1&5-0?+!1/!(/00/!*,-./'+-0?$!U&!+)*0/,&,(/!

&*'&!5-/*!/,!+/<0/84'/Q)(0)4'/!3L#9$!

!

;&/$!N5B!)(0$!3LL"!Q!)(0$!3L#3!

K0$1+210")' .&' .0%>&+%0")%' .&' 40,&$$&%' .&' ,2%-0)&' <' >+">+0-1-%' .#' .->P13' 0)1&+2,10")%' ,"$$"T.2$&%' &1'

4".-$0%210")!

]2b+/!1/!1)(0)'&0!1/!5[AWXSFAC%^GQS^7G]!

V-,&,(/8/,0!O!;YXAeF7%;A!/0!X?=-),!N'/0&=,/!

X/+<),+&4-5-0?!O!()1-'/(0-),!&./(!W$!W?+&,QW*-T-)*!`G]USa!

]'&.&*I! &++)(-?+! O! &'0-(5/+! A;#6B! A;#3B! A;##B! A;"B! AY6B! ()88*,-(&0-),+! F39B! F36B! F33B! F3LB! F#JB!

<)+0/'+!%#KB!%#@B!%#6B!+?8-,&-'/+!G3@!/0!G3L!

;5!+[&=-0!1/!8&!<'/8-b'/!02b+/!/,!()1-'/(0-),$!U[)4d/(0->!1*!0'&.&-5!1/!%/,=!?0&-0!1/!>&-'/!5/!5-/,!/,0'/!

5&! >-50'&0-),! 8/84'&,&-'/! 1[*,! 5&-0! /0! 5/+! <')<'-?0?+! 1/! +0'*(0*'/! /0! 1[-,0/'&(0-),! 1/! +*+</,+-),+!

(),(/,0'?/+!1/!8-(/55/+!1/!(&+?-,/+!0/55/+!E*/!d/!5/+!(&'&(0?'-+&-+!<&'!&-55/*'+!&./(!1/+!()55b=*/+!/0!

+0&=-&-'/+$!%/,=!&!/++/,0-/55/8/,0! 0'&.&-55?! +*'! 5[&+</(0!=?,-/!1/+!<')(?1?+!1/!8),!<')d/0!&*!G]US!

`<&'0-/!3$3aB!&./(!1/+!<*45-(&0-),+!E*-!<)'0/,0!8&d)'-0&-'/8/,0!+*'! 5&!1/+('-<0-),!/0! 5&!8)1?5-+&0-),!

1/! 5&! >-50'&0-),$! ;5! &! ?=&5/8/,0! <&'0-(-<?! P! 1/! <'/8-/'+! 0'&.&*I! .-+&,0! P! (&'&(0?'-+/'! 5&! ,&0*'/! 1/+!

>)'(/+! 1[&12?+-),! /,0'/!8-(/55/+! 1/! (&+?-,/! E*&,1!),! 5/+! >)'(/! &*! (),0&(0$! U[&++)(-&0-),!N'/0&=,/!

4-)0/(2,)5)=-/! &5-8/,0&-'/! `NNAa! E*-! '/=')*</! 5[/,+/845/! 1/+! )'=&,-+8/+! 1/! '/(2/'(2/+! /0! 1/+!

<')>/++-),,/5+! 5&-0-/'+! 1*! ='&,1! )*/+0! `U&(0&5-+B! N/5B!H&,),/B$$$a! &! <&'0-(-<?! &*! ()8-0?! 1/! 02b+/! 1/!

%/,=$!^,!1/+!)4d/(0->+!1*! 0'&.&-5! ?0&-0! /,!/>>/0!1/!<&'./,-'! P! 0-'/'!1/!<'/8-b'/+! '/()88&,1&0-),+!

<)*'!5&!(),1*-0/!)<0-8&5/!1/!5&!>-50'&0-),!1[*,!5&-0!?('?8?!`&'0-(5/!A;##a$!;5!,)*+!+/845&-0!-8<)'0&,0!1/!

<&'0&=/'! (/+! -,>)'8&0-),+! &./(! 5/+! -,1*+0'-/5+! 1/! >&o),! P! 5/+! (),.&-,('/! E*/! 5/+! &<<')(2/+!

,)*./55/8/,0!1?./5)<<?/+!&*!G]US!?0&-/,0!</'0-,/,0/+$!NNA!&!/,+*-0/!<&'0-(-<?!&*!>-,&,(/8/,0!1*!

<)+01)(0)'&0!1/!%&*5)!H/!G&!%/-I)0)!`(>!<&=/!+*-.&,0/a$!%/,=!&!?0?!/84&*(2?!/,!1?(/84'/!3L#:!<&'!

5/! =')*</! h-5-! /,! F2-,/B! -,1*+0'-/5! 5&-0-/'! /0! &(0/*'! 8&d/*'! 1/! 5[&=')&5-8/,0&-'/! 1&,+! (/! <&D+$! ;5! D!

0'&.&-55/!/,!0&,0!E*[-,=?,-/*'!'/(2/'(2/!/0!1?./5)<</8/,0!/,!<)+0/!P!%?w-,!&(0*/55/8/,0$!

!

!

;)+(#4#3)(#./!B!8&'!(9I'&'!8&!@)O./!/./P@.+2)%#',&!

!

R[&-!<&'0-(-<?!&*!G]US!&*I!0'&.&*I!1/!1/*I!1)(0)'&,0/+B!P!1/+!1/='?+!1-./'+!1[-8<5-(&0-),$!

!

=.+)%#&!;)'Q5#&+B!3L##Q3L#:!

I.%"+>10")' 2#C' 0)1&+/2,&%' &1' ,"4>+&%%0")' "%4"10N#&' <' .&#C' H"0&%' .&' ,")/0)&4&)1' .&%' >+"1-0)&%' &)'

>82%&'2N#&#%&'

]2b+/!1/!1)(0)'&0!1/!5[*,-./'+-0?!1/!X/,,/+!#!`<2D+-E*/a!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;#@B!&'0-(5/+!/,!<'?<&'&0-),!A%6!/0!A%:B!()88*,-(&0-),!F3@B!<)+0/'+!%3L!

/0!%#9B!+?8-,&-'/+!G3"B!G3K!/0!G3:!

F/00/!02b+/!?0&-0!/,(&1'?/!<&'!G0?<2&,/!%?T/,,/(!1*!G]US!/0!GD5.-/!N/&*>-5+B!<')>/++/*'!P! 5[;%X$!A!

8),! &''-.?/! &*! G]USB! *,/! <')45?8&0-E*/! E*-! &,-8&-0! (/+! (2/'(2/*'+! ?0&-0! 5/! ()8<)'0/8/,0! 1/+!

<')0?-,/+! =5)4*5&-'/+! P! 5[-,0/'>&(/! /&*Q&-'! /,! 0/'8/+! 1[-,0/'&(0-),+! /0! 1/! +0'*(0*'&0-),B! &./(! 1/+!



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

)

#"!

!

&<<5-(&0-),+!1&,+! 5/!1)8&-,/!1/+!8)*++/+!&5-8/,0&-'/+!<&'!/I/8<5/$!A!8/+*'/!E*/! d/!1?./5)<<&-+!

8/+!&(0-.-0?+!1/!'/(2/'(2/!+*'!5&!8-(/55/!1/!(&+?-,/!&*I!>)'0/+!(),(/,0'&0-),+B!G$!%?T/,,/(!/0!8)-Q

8m8/!&.),+!</*!P!</*!1-+(*0?!1*!5-/,!<)0/,0-/5!/,0'/!-,0/'&(0-),+!<')0?-,/+Q<')0?-,/+!&*I!-,0/'>&(/+!

/0!-,0/'&(0-),+!<')0?-,/Q<')0?-,/+!/,!?#$@B!(&1!8/+*'?/+!/,!+)5*0-),!P!0'&./'+!5&!<'/++-),!)+8)0-E*/!

<&'! /I/8<5/! `<&'0-/! 3$:$3a$! F/+! 1-+(*++-),+! +/! +),0! (),('?0-+?/+! <&'! 5/! ()Q/,(&1'/8/,0! 1[*,/!

+0&=-&-'/!/,!3L#L!`G)<2-/!X-=&*50a!+*'!*,!<')d/0!.-+&,0!P!8/+*'/'!5&!<'/++-),!)+8)0-E*/!1/!+)5*0-),+!

1/!<')0?-,/+!1),0!5/!()8<)'0/8/,0!P!5[-,0/'>&(/!/&*Q&-'!?0&-0!?0*1-?!<&'!&-55/*'+$!U&!02b+/!1/!F)'&5-/!

'/<)+&-0! 1-'/(0/8/,0! +*'! (/! 0'&.&-5B! &./(! *,! <')='&88/! ()8<'/,&,0! 1/+! 8/+*'/+! 1/! <'/++-),!

)+8)0-E*/!<5*+!/I2&*+0-./+!/0!*,/!(&'&(0?'-+&0-),!1/! 5&!+0'*(0*'/!1/+!+)5*0-),+!(),(/,0'?/+!/0!1/+!

-,0/'>&(/+! <&'! 1->>*+-),! 1/! '&D),,/8/,0! /0! '?>5/(0-.-0?$! G&,+! m0'/! >)'0/8/,0! -8<5-E*?! 1&,+!

5[/,(&1'/8/,0!1/!F)'&5-/B!d[&-!+*-.-!+),!0'&.&-5!0)*0!&*!5),=!1/!+&!02b+/!/0!D!&-!<&'0-(-<?!1/!>&o),!0'b+!

'?=*5-b'/$!C),!+)*0-/,!&!?0?!1[)'1'/!/I<?'-8/,0&5!&./(!5/!+*-.-!1/+!/I<?'-/,(/+!1/!+0'/++!)+8)0-E*/B!

5&! ()Q'?1&(0-),! 1[*,! >+">"%2$! GAiG! /0! 5&! <&'0-(-<&0-),! &*I! /I<?'-/,(/+! 1/! GAiG! /0! '?>5/(0-.-0?! 1/!

,/*0'),! '?&5-+?/+! 5)'+! 1/! 5&! 02b+/$! R[&-! ?=&5/8/,0! <&'0-(-<?! 1/! >&o),! +-=,->-(&0-./! P! 5[&,&5D+/B!

5[-,0/'<'?0&0-),! 1/+! '?+*50&0+! /0! P! 5&! '?1&(0-),! 1*! <'/8-/'! &'0-(5/! -++*! 1/! (/+! 0'&.&*I! `A;#@a$! H/*I!

&*0'/+!<*45-(&0-),+!&*IE*/55/+!d/!+*-+!&++)(-?!+),0!&(0*/55/8/,0!/,!()*'+!1/!'?1&(0-),$!

!

7//&!R#2&/&MPJ.3&MB!3LL:Q3LL9!

=1+#,1#+210")'.#'.->P1'.&'42106+&'S'$2'4&4?+2)&'$"+%'.&'$2'40,+"/0$1+210")'12)9&)10&$$&'UV3W'X4Y'.&'

$201'-,+-4-'

]2b+/!1/!1)(0)'&0!1/!5[AWXSFAC%^GQS^7G]!!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;J!/0!AY3B!()88*,-(&0-),!F#:!/0!F#6B!<)+0/'!%9!

F/00/!02b+/B!1-'-=?/!<&'!W/,/.-b./!W?+&,QW*-T-)*B!&!1?8&''?!*,!</*!<5*+!1[*,!&,!&.&,0!8),!&''-.?/!

&*!G]US$!U/!0'&.&-5!(),+-+0&-0!P!1?0/'8-,/'!5/+!<'-,(-<&*I!<&'&8b0'/+!'/+<),+&45/+!1/+!<2?,)8b,/+!

1/! ()58&0&=/! 5)'+! 1/! 5&! 8-(')>-50'&0-),! 1[*,! 5&-0$! U[&<<')(2/! +*-.-/! '/5/.&-0! 1*! =?,-/! (2-8-E*/!

(5&++-E*/! /0! '/<)+&-0! +*'! 1/+! /I<?'-/,(/+! 1/! >-50'&0-),! '?&5-+?/+! +*'! 5/+! -,+0&55&0-),+! <-5)0/! 1*!

5&4)'&0)-'/$! R/! ,[&-! <&+! ?0?! &++)(-?! P! (/00/! 02b+/! 1/! <'-8/! &4)'1! /0! d/! ,[&-! <&+! <&'0-(-<?! P!

5[/,(&1'/8/,0!1[A,,/$! R[&-!<&'!(),0'/!?0?!&++)(-?!P! 5&! '?>5/I-),!&*0)*'!1/+!1/',-/'+! '?+*50&0+!1/! 5&!

02b+/!(),(/',&,0!5[/>>/0!1/!5&!>)'(/!-),-E*/!+*'!5/+!</'>)'8&,(/+!1/!5&!>-50'&0-),$!;5!+[&.?'&-0!/,!/>>/0!

E*/! 5/+! <2?,)8b,/+! E*/! d[&.&-+! 8-+! /,! ?.-1/,(/! +*'! 1/+! 1-+</'+-),+! (),(/,0'?/+! 1/!8-(/55/+! 1/!

(&+?-,/+!<)*.&-/,0!&-1/'!P!()8<'/,1'/!5/+!'?+*50&0+!1[A,,/$!R[&-!1/!(/!>&-0!<&'0-(-<?!&(0-./8/,0!P!5&!

'?1&(0-),!1/!5[&'0-(5/!<'?+/,0&,0!(/+!/>>/0+!1/!>)'(/!-),-E*/!`A;Ja$!

!

!

"53&+-#'#./!8&!',S.5+'!3.'(8.4(.+)5A!

!

;)5%.!K&!")!;&#A.(.B!d*-,!3L##!Q!d*-,!3L#6!

G0//#%0")'.&'1+2,&#+%'4"$-,#$20+&%'.2)%'.&%'.0%>&+%0")%',"),&)1+-&%'.&'40,&$$&%'.&',2%-0)&'

V-,&,(/8/,0!O!;YXAeF7%;A!/0!NNA!!

X/+<),+&4-5-0?!O!()Q+*</'.-+-),!&./(!W$!W?+&,QW*-T-)*!`G]USa!

]'&.&*I!&++)(-?+!O!&'0-(5/+!A;#J!/0!A;#:B!()88*,-(&0-),!F3#B!<)+0/'!%#"B!+?8-,&-'/!G36!

F/!<')d/0!.-+&-0!P!<')5),=/'!8/+!&(0-.-0?+!&*!G]US!(),(/',&,0!5/+!1-+</'+-),+!1/,+/+!1/!8-(/55/+!1/!

(&+?-,/$! ;5! +[&=-++&-0! 1/! (&'&(0?'-+/'! 5/+! <')<'-?0?+! 1->>*+-),,/55/+! 1/! (/+! +D+0b8/+B! <&'! VXA%!

,)0&88/,0B!/,!.*/!1/!8-/*I!()8<'/,1'/! 5/+!8?(&,-+8/+!1/!+?5/(0-.-0?!)4+/'.?+!/,! >-50'&0-),$!A*!

()*'+!1/!+),!<&++&=/!&*!G]USB!%&*5)!&!?=&5/8/,0!<'-+!5[-,-0-&0-./!1/!'?&5-+/'!1/+!/I<?'-/,(/+!1/!XCY!
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)

3L!

!

1*!+)5-1/!+*'!1/+!1-+</'+-),+!1/,+/+!1/!8-(/55/+!1/!(&+?-,/$!U[)4d/(0->!?0&-0!(/00/!>)-+!1/!(&'&(0?'-+/'!

5/+!-,0/'&(0-),+!/,0'/!<2)+<2&0/!1/!(&5(-*8!/0!(&+?-,/+!&*!+/-,!1/!5&!8-(/55/!1&,+!1/+!(),1-0-),+!1/!

>)'0! (),>-,/8/,0! +<&0-&5$! 7,! '&-+),! 1/! 8),! 1?<&'0! <)*'! ])*5)*+/B! d/! ,[&-! (n0)D?! %&*5)! E*/! 5/+!

<'/8-/'+!8)-+!1/!+),!<)+01)(!P!X/,,/+$!R/!8/!+*-+!<&'!(),0'/!<5/-,/8/,0!-8<5-E*?!1&,+!5/!+*-.-!1/+!

0'&.&*I!1/!(/!d/*,/!(2/'(2/*'!<&'!1/+!1?<5&(/8/,0+!'?=*5-/'+!&*!G]USB!1/+!.-+-)(),>?'/,(/+B!/0!*,!

+*-.-! &++-1*! <&'! 8&-5+$! A<'b+! (/! <)+01)(B! %&*5)! &! (),0-,*?! 1/! 0'&.&-55/'! &*! G]US! &./(! 1->>?'/,0+!

()55b=*/+! `G&-1! N)*2&55&4! /0! V&,,D!W*D)8&'([2a$! A18-+! &*! (),()*'+! FX3! ;YXA!1/! 5[&,,?/! 3L#@B! -5!

0'&.&-55/! &(0*/55/8/,0! &*! 5&4)'&0)-'/! ^C7]! 1/! U-55/! +*'! 1/+! <')45?8&0-E*/+! 1[&12?+-),! /0! 1/!

+0'*(0*'&0-),!1/!1?<n0+!<')0?-,/+Q8-,?'&*I!1&,+!5/+!-,+0&55&0-),+!&=')&5-8/,0&-'/+$!

!

!

T/4)8+&2&/(!8&!'()$&'!U)'(&+!&(!#/$,/#&5+!

!

V9.2)'!=522#/$'B!3L#9!`@!+/8&-,/+a!

=;)186%&'&1'.-9+2.210")'&):;4210N#&'.&',"$$"T.&%'$09)",&$$#$"%0N#&%'

G0&=/!1/!C&+0/'!)>!<2&'8&(/*0-(&5!4-)<')(/++!/,=-,//'-,=!1/!5[*,-./'+-0?!0/(2,)5)=-E*/!1/!C*,-(2!

X/+<),+&4-5-0?!O!6L~B!()Q/,(&1'/8/,0!&./(!U*(-/!H-&,0/-55!`1)(0)'&,0/!U;GN%a!

!

J54#&!K#)/(&#%%B!3L#@!`J!8)-+a!

=#0H0'0)D%01#'.&'$2'.-9+2.210")'&):;4210N#&'.&'/0$4%'4".6$&%'.R8-40,&$$#$"%&'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!4-)-,=?,-/'-/!4-)0/(2,)5)=-/+!.?=?0&5/+B!^%G!

X/+<),+&4-5-0?!O!#LL~!

A<'b+! (/! +0&=/B! U*(-/! &! ?0?! /84&*(2?/! +*'! 5/+! >),1+! <')<'/+! 1/! 5[?E*-</! ];C! <)*'! (),0-,*/'! +/+!

0'&.&*I! +*'! *,/! <?'-)1/! 1/! #L!8)-+$! 755/! /+0! &(0*/55/8/,0! /,! 02b+/! +)*+!8&! ()1-'/(0-),! `(>! <5*+Q

2&*0a$!

!

72)%!W&#8#B!3L#:!`@!8)-+a!

=#0H0'0)D%01#'.&'$2'.-9+2.210")'&):;4210N#&'.&'/0$4%'4".6$&%'.R8-40,&$$#$"%&'

G0&=/!1/!@
!"#

!&,,?/!1/!5[;,+0-0*0!,&0-),&5!1/+!+(-/,(/+!&<<5-E*?/+!/0!1/!0/(2,)5)=-/!1/!]*,-+!

X/+<),+&4-5-0?!O!#LL~!

]'&.&*I!&++)(-?+!O!<)+0/'!%3#!

! !

1%.+#)/!J)/$&B!3L#3!`:!8)-+a!

K0$1+210")'%#+'40,+"D%->2+21&#+%'.&'>2+10,#$&%'>"+&#%&%'&1'.-/"+42?$&%'

G0&=/!1/!#
!$#

!&,,?/!1[?()5/!1[-,=?,-/*'!7YG;F!`&50/',&,(/a!

X/+<),+&4-5-0?!O!9L~B!()Q/,(&1'/8/,0!&./(!C$!C/-'/5/+!`UWFa!

]'&.&*I!&++)(-?+!O!()88*,-(&0-),!F3JB!+?8-,&-'/!G3J!

!

X&/S#).!"9).B!3L##!`J!8)-+a!

72+2,1-+0%210")'.&%'/"+,&%',"8-%0H&%'40%&%'&)'Z&#'&)1+&'40,&$$&%'.&',2%-0)&%'&)'40$0&#',"),&)1+-'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!&5-8/,0&0-),B!5&-0B!-,,).&0-),B!8&,&=/8/,0B!AWXSFAC%^GQS^7G]!

X/+<),+&4-5-0?!O!66~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!/0!%$!g*!`1)(0)'&,0!G]USa!

!

U5'()39)!Y5)/&M)+B!3L##!`J!8)-+a!

Q1#.&'.&'$2'40,&$$&'.&',2%-0)&'>2+'40,+"%,">0&'S'/"+,&'21"40N#&'
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!

G0&=/!1/!C&+0/'!4-)0/(2,)5)=-/+B!&=')Q&5-8/,0&-'/B!,*0'-0-),B!^,-./'+-0?!f/,'-!%)-,(&'?B!Y&,(D!

X/+<),+&4-5-0?!O!@L~B!()Q/,(&1'/8/,0!&./(!V$!W*D)8&'([2!`G]USa!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;KB!()88*,-(&0-),!F#KB!<)+0/'+!%#J!/0!%#:!

!

".39#&!?#$)5%(B!3L#LQ3L##!`J!8)-+a!

7"4>+&%%0")'"%4"10N#&'.&'>+"1-0)&%'9$"?#$20+&%'

G0&=/!&++-+0&,0!-,=?,-/*'!1/!5[^,-./'+-0?!1/!0/(2,)5)=-/!1/!F)8<-b=,/!

X/+<),+&4-5-0?!O!6L~B!()Q/,(&1'/8/,0!&./(!G$!%?T/,,/(!`G]USa!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;#@B!&'0-(5/!/,!<'?<&'&0-),!A%:B!()88*,-(&0-),!F3@!/0!F#9B!<)+0/'!%#9!

!

K#)/&!"49.++B!3L#L!`#L!8)-+a!

Q1#.&'.&'$2'.0//#%0")'.&'$[&2#'.2)%'$&%'9&$%'$2010&+%'>2+'$2'1&,8)0N#&'.&'(JB'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!1/!(2-8-/B!^,-./'+-0?!1/!Y&,0/+!

X/+<),+&4-5-0?!O!66~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!/0!V$!C&'-/00/!`;XG]7A!X/,,/+a!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;#LB!()88*,-(&0-),!F#@B!<)+0/'!%#3!

!

N5#/$Q5#/$!X)/$B!3LL"Q3L#L!`J!8)-+a!

Q12?$0%%&4&)1'.&'$R-N#210")'.R-121'.&'.0%>&+%0")%'.&'40,&$$&%'.&',2%-0)&'

G0&=/!&++-+0&,0!-,=?,-/*'!1/!5[^,-./'+-0?!1/!0/(2,)5)=-/!1/!F)8<-b=,/!

X/+<),+&4-5-0?!O!66~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!/0!%$!g*!`1)(0)'&,0!G]USa!

!

;&/$!N5B!3LL"!`J!8)-+a!

K0$1+210")' 4&4?+2)20+&' .&' .0%>&+%0")%' 4".6$&%' .&' 40,&$$&%' .&' ,2%-0)&' <' +&$210")' &)1+&' >+&%%0")'

"%4"10N#&'&1'>&+/"+42),&'.&'/0$1+210")'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!1/!+(-/,(/+!/0!0/(2,)5)=-/!1/+!&5-8/,0+B!AWXSFAC%^GQS^7G]!

X/+<),+&4-5-0?!O!9L~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!

!

7Z)!K)@@,B!3LL"!`J!8)-+a!

Q1#.&'.&'$2'40,+"%1+#,1#+&'.&%'.0%>&+%0")%'.&)%&%'.&'40,&$$&%'.&',2%-0)&%'<'4&%#+&%'.&'.0//#%0")'>2+'

(JB'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!1/!(2-8-/B!^,-./'+-0?!1/!Y&,0/+!

X/+<),+&4-5-0?!O!66~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!/0!V$!C&'-/00/!`;XG]7A!X/,,/+a!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;#L!

!

D&%[)4&2!K&**.5B!3LLK!`J!8)-+a!

7"4>"+1&4&)1'+8-"$"90N#&'.&'.0%>&+%0")%'.&)%&%'.&'40,&$$&%'.&',2%-0)&')210H&%'

G0&=/!1/!C&+0/'!3!'/(2/'(2/!1/!4-)5)=-/B!^,-./'+-0?!1/!X/,,/+!#!e!AWXSFAC%^GQS^7G]!

X/+<),+&4-5-0?!O!#LL~!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;:B!()88*,-(&0-),!F#3B!<)+0/'+!%##!/0!%#LB!+?8-,&-'/+!G##!/0!G#L!

!

;#&++&PT2&+'./!=)\&2#((&B!3LLK!`J!8)-+a!

G-1&+40)210")'.&%'/"+,&%'.R0)1&+2,10")%'&)1+&'40,&$$&%'.&',2%-0)&'&)'%"$#10")%',"),&)1+-&%'<'4&%#+&%'

>2+',"4>+&%%0")'"%4"10N#&'

G0&=/!1/!C&+0/'!3!<')>/++-),,/5!1/!+(-/,(/+!/0!0/(2,)5)=-/!1/+!&5-8/,0+B!AWXSFAC%^GQS^7G]!

X/+<),+&4-5-0?!O!#LL~!
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!

]'&.&*I!&++)(-?+!O!&'0-(5/!A;6B!()88*,-(&0-),!F#LB!<)+0/'+!%##!/0!%"B!+?8-,&-'/+!G##B!G#L!/0!GK!

!

"\%-)#/!=%.(&)5B!3LL9!`6!8)-+a!

\2'40,&$$&'.&',2%-0)&'<',2+2,1-+0%210")'>2+'IKJ'

G0&=/!0/(2,-E*/!1/!5[;^]!1/!Y&,0/+!

X/+<),+&4-5-0?!O!@L~B!()Q/,(&1'/8/,0!&./(!7$!N&5,)-+!`^,-./'+-0?!1/!N'/0&=,/!G*1B!U)'-/,0a!

F/+!0'&.&*I!),0!?0?!8/,?+!<)*'! 5[/++/,0-/5!&*! 5&4)'&0)-'/!U3%;F!1/!U)'-/,0!`U&4)'&0)-'/!<)5D8b'/+B!

<')<'-?0?+! &*I! -,0/'>&(/+! /0! ()8<)+-0/+aB! &*d)*'1[2*-! <&'0-/! <'/,&,0/! 1/! 5[;,+0-0*0! 1/! '/(2/'(2/!

H*<*D!1/!Un8/$!

!

7*8&++)9#2!])+.5/B!3LLJ!`J!8)-+a!

72+2,1-+0%210")'.&'.->P1%'"?1&)#%'&)'/0$1+210")'/+")12$&'.R#)'$201'-,+-4-'

G0&=/!1/!C&+0/'!3!'/(2/'(2/!1/!4-)5)=-/B!^,-./'+-0?!1/!X/,,/+!#!e!AWXSFAC%^GQS^7G]!

X/+<),+&4-5-0?!O!@L~B!()Q/,(&1'/8/,0!&./(!W$!W?+&,QW*-T-)*!`G]USa!

]'&.&*I!&++)(-?+!O!()88*,-(&0-),!F"!

!

!
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!

!"8# 97:4,'%/,(+#0%+*#0.*#:&(;&%77.*#0.#&.'1.&'1.#<,+%+'=*#

!

R/! ,/! '/.-/,+! <&+! -(-! +*'! 5/+! <')d/0+! 1/! 02b+/+! /0! 1/! <)+01)(! E*/! d[&-! ()1-'-=?+! )*! E*/! d/! ()1-'-=/!

&(0*/55/8/,0! `(>! <&'0-/! #$6Ba! /0! E*-!),0! ?0?! >-,&,(?+!/,! ='&,1/!<&'0-/! .-&! 1/+! &<</5+! 1[)>>'/+! ;YXA!

/0e)*!;YXAQX?=-),$!

!

;+.$+)22&!8&!%^7G?!_!3+.S&(!T=Y;?YU!6``aP6`0`!

U/! <')d/0! 7FS%XSC! `?()(),(/<0-),! 1/! <')(?1?+! P! 8/84'&,/+! .-+&,0! 5[)40/,0-),! 1/! <')0?-,/+! P!

>),(0-),`+aaB!<)'0?!<&'!W/,/.-b./!W?+&,QW*-T-)*!1*!G]USB!&!?0?!>-,&,(?!1/!3LL9Q3L#L$! ;5!&.&-0!<)*'!

)4d/(0->! <'-,(-<&5! 1[?0*1-/'! 5/+! </'>)'8&,(/+! 1/+! )<?'&0-),+!8/84'&,&-'/+! <)*'! 5&! <')1*(0-),! 1/!

>'&(0-),+! <')0?-E*/+! <*'->-?/+! 1[�Q5&(0&54*8-,/! /0! �Q5&(0)=5)4*5-,/! P! <&'0-'! 1[*,! 5&-0$! ^,! &+</(0!

/++/,0-/5! 1*! <')d/0! ?0&-0! ?=&5/8/,0! 1[&1)<0/'! *,/! 1?8&'(2/! 1[?()(),(/<0-),! <)*'B! P! <&'0-'! 1/+!

'?+*50&0+!1/!5&!'/(2/'(2/B!<')<)+/'!1/+!!<')(?1?+!<5*+!'/+</(0*/*I!1/!5[/,.-'),,/8/,0$!R[&-!<&'0-(-<?!

P!5&!'?1&(0-),!1/!(/'0&-,/+!<&'0-/+!1/!(/!<')d/0!&.&,0!+&!+)*8-++-),!P!5[AYX$!A<'b+!+),!&((/<0&0-),B!-5!

?0&-0! /,+*-0/! <'?.*! E*/! d/! <&'0-(-</! &*! 1?./5)<</8/,0! 1/! 8)1b5/+! 1/! >-50'&0-),! +<?(->-E*/+! 1/+!

<')0?-,/+!?0*1-?/+B!/,!()55&4)'&0-),!&./(!*,/!1)(0)'&,0/!1*!G]US!`C&'-/w/!c&,!A*1/,2&/=/a!/0!1/+!

(2/'(2/*'+!1/!5[*,-./'+-0?!1/!X/,,/+!`1),0!C*'-/55/!X&4-55/'QN&*1'Da$!C&-+!d/!,[&-!>-,&5/8/,0!<&+!?0?!

-8<5-E*?!1&,+!(/+!0'&.&*I$!A((/++)-'/8/,0B!d[&-!?0?!5/!'/+<),+&45/!1*!+-0/!-,0/',/0!1*!<')d/0!1/!3LL9!

P!3L#L!/0!(),>?'/,(-/'!-,.-0?!5)'+!1[*,/!d)*',?/!)'=&,-+?/!1&,+!5/!(&1'/!1[7FS%XSC!`+?8-,&-'/!G#La$!

 
1#/)/4&2&/('!LG?7!_!)4(#./'!/.5-&%%&'!'.5(&/5&'!

S*0'/!5/+!02b+/+!1/!%/,=!g*!/0!U*(-/!H-&,0/-55!/0!5/!<)+01)(!1/!%&*5)!H/!G&!%/-I)0)B!8/+!0'&.&*I!),0!

4?,?>-(-?! 1[*,! +)*0-/,! >-,&,(-/'! 1/! 5[;YXA! P! 0'&./'+! 5/! <')='&88/! 1[&(0-),+! ,)*./55/+! +)*0/,*/+!

`AYGa! 1*! 1?<&'0/8/,0! F7%;A$! F/! <')='&88/! .-+/! P! &(()8<&=,/'! 1/+! <')d/0+! ,)*./&*I! /0e)*!

(),+-1?'?+!()88/!'-+E*?+!<&'!5/+!>-,&,(/*'+!2&4-0*/5+$!R[&-!<&'0-(-<?!P!:!AYGB!6!/,!0&,0!E*/!<)'0/*'!

<'-,(-<&5!/0!*,/!/,!0&,0!E*/!()Q'/+<),+&45/!O!

Q! 3LL9Q3LLK! O! 7.&5*&0-),! 1/+! >)'(/+! 1[-,0/'&(0-),+! -,0/'8-(/55&-'/+! <&'! ()8<'/++-),! )+8)0-E*/$! 7,!

0&,0!E*/!<)'0/*'!<'-,(-<&5$!V-,&,(/8/,0!;YXA!1/!3!I!9@LL�$!

Q! 3LL"Q3L#L! O! 70*1/! 1/! 5&! 8-(')+0'*(0*'/! 1/! 1-+</'+-),+! (),(/,0'?/+! /0! 1/! =/5+! 1/! 8-(/55/+! 1/!

(&+?-,/+!O!8/+*'/+!1/!1->>*+-),!<&'!X?+),&,(/!C&=,?0-E*/!Y*(5?&-'/!`XCYa$!7,!0&,0!E*/!<&'0-(-<&,0!

&(0->!`W$!W?+&,QW*-T-)*!?0&-0!5/!<)'0/*'!<'-,(-<&5a$!3!I!#@LLL�$!

Q!3L#LQ3L##!O! ;,0/'&(0-),+!P!()*'0/!1-+0&,(/!/0!<2?,)8b,/+!1[&12?+-),!/,0'/!8-(/55/+!1/!(&+?-,/!O!

E*/! </*0Q),! &<<'/,1'/! 1/!8/+*'/+! 1/! >)'(/! t! 7,! 0&,0! E*/! <)'0/*'! <'-,(-<&5! &./(! V$! W*D)8&'([2!

`G]USa$!3!I!#@LLL�$!!

Q!3L#:Q3L#@!O!G*-.-!-,Q+-0*!1/!5&!1?='&1&0-),!/,TD8&0-E*/!1/!>-58+!8)1b5/+!1[2?8-(/55*5)+/!<&'!gFCQ

H$!7,!0&,0!E*/!<)'0/*'!<'-,(-<&5$!3!I!#@LLL�$!

!

!"#$#%&'%!'5+!$+)/8'!#/'(+52&/('!

F/+!<')d/0+!+),0!>-,&,(?+!<&'!5/+!)'=&,-+8/+!)�!5/+!/I<?'-/,(/+!+),0!'?&5-+?/+!`+D,(2')0'),+B!'?&(0/*'!

,*(5?&-'/!1/!'/(2/'(2/a!&<'b+!*,!<')(/++*+!1[?.&5*&0-),!1/+!<')<)+-0-),+!E*-!5/*'!+),0!>&-0/+$!;5!+[&=-0!

1/!<')d/0+!1/!</0-0/!/,./'=*'/!8&-+!-5!8/!+/845&-0!E*&,1Q8m8/!-,0?'/++&,0!1/!5/+!1),,/'!-(-$!

Q!3L#JB!>+">"%2$!;UU!,�"Q#6QJJ:!O!;,0/'&(0-),+!)>!&5<2&Q+D,*(5/-,!l-02!5-<-1!./+-(5/+$!U/!'/+<),+&45/!1/!

(/! <')d/0! ?0&-0! N/',&'1! F&4&,/B! /,! ()55&4)'&0-),! &./(! 1/+! ()55b=*/+! 1/! 5[*,-./'+-0?! 1/! U*,1! 1),0!

788&!G<&''!,)0&88/,0$!93!2/*'/+!),0!?0?!&55)*?/+!+*'!5&!5-=,/!H##!<)*'!1/+!/I<?'-/,(/+!GAYG!/,!

.&'-&0-),!1/!(),0'&+0/$!
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)
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!

Q!3L#6B!>+">"%2$!UUN!,�##:"J93!O!C)1&5-0?+!1[&1+)'<0-),!1/!<')0?-,/+!=5)4*5&-'/+!P!5[-,0/'>&(/!&-'�

+)5*0-),$!X/+<),+&45/!<'-,(-<&5! O!G0?<2&,/!%?T/,,/(B!G]US$!"J!2/*'/+!&55)*?/+!+*'! 5/!+</(0')8b0'/!

f7XC7G!<)*'!1/+!/I<?'-/,(/+!1/!'?>5/(0-.-0?!1/!,/*0'),+$!

Q! 3L##B! >+">"%2$! G)5/-5! ,�3L##L6KL! O! %')0/-,! -,0/'&(0-),+! &,1! +/5>Q&++/845D! -,! 2-=25D! (')l1/1!

(),1-0-),+$!F)Q'/+<),+&45/!&./(!G0?<2&,/!%/T/,,/(B!G]US$!:K!2/*'/+!&55)*?/+! +*'! 5&! 5-=,/!Gk;YWB!

GAiG$!

Q!3L#LB!>+">"%2$!;UU!,�"Q#6Q6:3!O!G0'*(0*'/!)>!(&+/-,!8-(/55/+$!F)Q'/+<),+&45/!&./(!N/',&'1!F&4&,/B!

7G%F;$!93!2/*'/+!&55)*?/+!+*'!5&!5-=,/!H##B!GAYG$!

$! 3LLKB! >+">"%2$! G)5/-5! ,�3LLKL6L@! O! ^,1/'+0&,1-,=! 02/! <2&+/! 4/2&.-)*'! )>! (),(/,0'&0/1! (&+/-,!

8-(/55/+!+*+</,+-),+O! 02/!')5/!)>! -,0/'Q!&,1! -,0'&Q8-(/55&'! -,0/'&(0-),! >)'(/+$!X/+<),+&45/!<'-,(-<&5$!

3:!2/*'/+!&55)*?/+!+*'!5&!5-=,/!Gk;YWB!GAiG$!

!

!
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!

!"># ?+,7%/,(+#0.#4%#&.'1.&'1.@#&.*:(+*%3,4,/=*#'(44.'/,-.*#

!

K)/'!%&'!%)*.+)(.#+&'!

!

K&35#'! 6`0aC! ",2#/)#+&! 85! JL"D;C! H/<*-+! 5/! #/'! d&,.-/'! 3L#9B! G0?<2&,-/! f/*I! `FX! ;YXAa! /0!8)-Q

8m8/! +)88/+! '/+<),+&45/+! 1/! 5[)'=&,-+&0-),! 1/+! +?8-,&-'/+! -,0/',/+! 1*! U;GN%$! F/+! +?8-,&-'/+!

/I-+0/,0! 1/<*-+! 3L#@B! 5&! 1-'/(0-),! +)*2&-0&,0! &5)'+! '/5&,(/'! *,/! &,-8&0-),! +(-/,0->-E*/! 5&'=/! /0!

)*./'0/!P!5[/,+/845/!1*!5&4)'&0)-'/$!U/+!+?8-,&-'/+!),0!5-/*!*,/!+/8&-,/!+*'!1/*I!5/!d/*1-!/,!1?4*0!

1[&<'b+Q8-1-! /0! +),0! 1),(! )*./'0+! P! 0)*+! 5/+! </'+),,/5+! 1*! U;GN%B! +)-0! /,.-'),! 63L! </'+),,/+$!

%')<)+/'!1/+!+?8-,&-'/+!'?=*5-/'+!P!*,!()55/(0->!&*++-! -8<)'0&,0!,[/+0!<&+!*,/!0q(2/!>&(-5/B!1[&*0&,0!

E*/! 5/!U;GN%!/+0!*,! 5&4)'&0)-'/!8*50-1-+(-<5-,&-'/!E*-! '&++/845/!1/+!</'+),,/+!1[2)'-T),+!.&'-?+!/0!

0'b+!+<?(-&5-+?+!O!1*!8?0&4)5-+8/!1/+!(/55*5/+!/*(&'D)0/+!P!5&!8?(&,-E*/!1/+!>5*-1/+!<&'!/I/8<5/$!G*'!

5&!<?'-)1/!3L#@Q3L#JB! 5&! >'?E*/,0&0-),!1/+!+?8-,&-'/+!&!1[&-55/*'+! 0'b+!,/00/8/,0!4&-++?B!&./(!*,/!

+?='?=&0-),! <')='/++-./! 1/+! <*45-(+! /,! >),(0-),! 1/+! -,0?'m0+! 1/! (2&(*,$! %)*'! 3L#9B! ,)0'/! )4d/(0->!

&./(!G0?<2&,-/!f/*I!/+0!1/!8)4-5-+/'!P!,)*./&*!5[/,+/845/!1*!5&4)'&0)-'/!&*0)*'!1/!(/+!+?8-,&-'/+$!

%)*'!(/!>&-'/B!,)0'/! -1?/!/+0!1[&50/',/'!+?8-,&-'/!1[?E*-</!/0!+?8-,&-'/!1[*,! -,0/'./,&,0!/I0?'-/*'$!

U/+!+?8-,&-'/+!1[?E*-</!+),0!5[)((&+-),!1[-,>)'8/'!5[/,+/845/!1*!5&4)'&0)-'/!1/+!0'&.&*I!1/!(2&(*,B!

1*! 1?8&''&=/! 1[*,! <')d/0! -8<)'0&,0B! )*! 1/! 5[/I-+0/,(/! 1[*,/! 0/(2,-E*/! /I<?'-8/,0&5/! )*! 1/!

+-8*5&0-),! +*+(/<0-45/! 1[-,0?'/++/'! 5/! <5*+! ='&,1! ,)84'/B! <&'! /I/8<5/$! U/+! +?8-,&-'/+! /I0?'-/*'+!

+),0! /*I! 1),,?+! <&'! 1/+! -,0/'./,&,0+! (2/'(2/*'+! )*! -,1*+0'-/5+! /I0?'-/*'+! &*! U;GN%! `,&0-),&5B!

-,0/',&0-),&5a$!UPB!0)*+!5/+!+*d/0+!/,!5-/,!&./(!5/+!02?8&0-E*/+!1*!5&4)'&0)-'/!</*./,0!m0'/!&4)'1?+!/0!

,)*+!<')<)+),+!1/!,/!<&+!,)*+!5-8-0/'!&*I!&<<')(2/+!1/!+(-/,(/+!&C2,1&%B!8&-+!&*++-!<)*'E*)-!<&+!

1/! ,)*+! )*.'-'! &*I! +(-/,(/+! 2*8&-,/+! O! ?02-E*/B! +)(-)5)=-/B! <2-5)+)<2-/B! 2-+0)-'/B! ?(),)8-/$!H&,+!

0)*+! 5/+! (&+B! ,)*+! 1/8&,1),+! &*I! -,0/'./,&,0+! 1/! >&-'/! *,! />>)'0! <&'0-(*5-/'! <)*'! E*/! 5/*'!

<'?+/,0&0-),! +)-0! +-8<5/! /0! &((/++-45/$! H/<*-+! +&! 8-+/! /,! <5&(/B! (/00/! ,)*./55/! >)'8*5/! ,[&! <&+!

.'&-8/,0! </'8-+! 1/! '/=&=,/'! &*0&,0! 1/! <*45-(! E*/! ,)*+! 5/! +)*2&-0-),+B! 8&-+! -5! /+0! (/'0&-,/8/,0!

/,()'/!*,!</*!0n0!<)*'!d*=/'!1/!+&!'?/55/!</'0-,/,(/$!

!

K&35#'!6`0>C!=%5*!%#$/.4&%%5%.'&!)5!JL"D;C!U/+!&(0-.-0?+!1/!'/(2/'(2/!(),(/',&,0!5&!1?='&1&0-),!/0!5&!

.&5)'-+&0-),!1/! 5&!4-)8&++/! 5-=,)(/55*5)+-E*/!+),0!,)84'/*+/+!&*!U;GN%$!U&!02?8&0-E*/!/+0!1/!<5*+!

(5&-'/8/,0!0'&,+./'+/!/0! -,0/'Q?E*-</+B!&./(!1/+!&<<')(2/+!.&'-?/+!'/5/.&,0!1/! 5&!8-(')4-)5)=-/B!1/!

5[-,=?,-/'-/!/,TD8&0-E*/B!1*!=?,-/!1/+!<')(?1?+B!/0!1/+!0/(2,)5)=-/+!"40N#&%!<)*'!5&!1?()*./'0/!1/!

,)*./55/+!/,TD8/+$!7,!>?.'-/'!3L#@B!F?1'-(!C),0&,-/'!`FX!;YXAaB!W*-55/'8-,&!f/',&,1/TQX&E*/0!`HX!

;YXAaB!/0!8)-Q8m8/!&.),+!<'-+!5[-,-0-&0-./!1/!('?/'!*,!,$#?'$09)",&$$#$"%&$!U[)4d/(0->!?0&-0!1/!1-+<)+/'!

&*! U;GN%! 1[*,/! +0'*(0*'/! <?'/,,/! .-+&,0! P! <')8)*.)-'! 5/+! ?(2&,=/+! /0! 1-+(*++-),+! /,0'/! 5/+!

(2/'(2/*'+!-8<5-E*?+!1&,+!*,/!<')45?8&0-E*/!'/5/.&,0!1/!5&!5-=,)(/55*5)+/$!U/+!)4d/(0->+!1*!(5*4!+),0!

1-./'+! O! 5-/*! 1[?(2&,=/+! /0! 1/! (),.-.-&5-0?B! ?8*5&0-),e+0-8*5&0-),! +(-/,0->-E*/B! )*0-5! 1[&,&5D+/! 1/+!

>)'(/+!/0!>&-45/++/+!1*!5&4)'&0)-'/!+*'!5/!02b8/B!8)D/,!1[&((')-0'/!5&!.-+-4-5-0?!1*!=')*</!/,!-,0/',/!

/0! P! 5[/I0?'-/*'B! <'?<&'&0-),! 1/! 1)(*8/,0+! ()88*,+! 1[-,>)'8&0-),! /0! 1/! ()88*,-(&0-),$! U/! (5*4!

+[/+0! '?*,-!*,!</*!<5*+!1[*,/!1-T&-,/!1/! >)-+!1/<*-+!3L#@$!A! +/+!1?4*0+B! -5! '&++/845&-0! *,!,)84'/!

-8<)'0&,0!1/!+(-/,0->-E*/+!1*!5&4)'&0)-'/$!U/+!<'/8-b'/+!'?*,-),+!),0!</'8-+!P!(2&(*,!1/!<'?+/,0/'!

+/+! '/(2/'(2/+!/0!1/!1'/++/'!&-,+-!*,/!(&'0)='&<2-/!()8<5b0/!1/+!&(0-.-0?+! 5-=,)(/55*5)+/!&*!U;GN%$!

U/+! '?*,-),+! +*-.&,0/+B! =?,?'&5/8/,0! )'=&,-+?/+! &*0)*'! 1[*,/! <'?+/,0&0-),! 1[*,! 1)(0)'&,0! )*!

<)+01)(0)'&,0! &*0)*'! 1/! E*/+0-),+! <5*+! +<?(->-E*/+B! ),0! /*!8)-,+! 1/! +*((b+$!C&-+! 5P! /,()'/B! *,/!
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3J!

!

0/55/! &,-8&0-),! '/5b./! 1[*,! 0'&.&-5! 1/! 5),=*/! 2&5/-,/! /0! ,)*+! (),0-,*),+! 1/! >&-'/! .-.'/! 5/! (5*4! /,!

0/,0&,0!1[&++*'/'!1/+!'?*,-),+!'?=*5-b'/+!/0!E*-!-,0?'/++/,0!5/!<5*+!='&,1!,)84'/$!

!

6``bP6`00C!?&'3./')*%&!8&!%)!2#4+.'4.3#&!B!@.+4&!)(.2#Q5&!)5!"VJYC!F)*'&,0!3LL"B!5&!1-'/(0-),!1*!

G]US!8[&!1/8&,1?!1/!8[)((*</'!1/!5[&(2&0!1[*,!AVC!<)*'!5/!5&4)'&0)-'/!O!8),0&=/!1/+!1)++-/'+!1/!

+*4./,0-),B!&<</5!1[)>>'/B!&'4-0'&=/$!U[AVC!'/0/,*B!1[*,/!.&5/*'!1[/,.-'),!33L!w�B!&!?0?!'?(/<0-),,?!

/,! ,)./84'/! 3LL"$! ;5! +[&=-++&-0! &5)'+! 1[*,! -,+0'*8/,0! 1/! 1/',-b'/! =?,?'&0-),B! +<?(-&5/8/,0! (),o*!

<)*'! 5&!8&,-<*5&0-),!1[)4d/0+!4-)5)=-E*/+B!()*<5?!&./(!*,!8-(')+()</!)<0-E*/! -,./'+?!/0!)>>'&,0! 5&!

<)++-4-5-0?! 1/! 0'&.&-55/'! /,! 8-5-/*! 5-E*-1/$! R[&-! ?0?! 5/! '/+<),+&45/! <'-,(-<&5! 1/! (/0! &<<&'/-5! 1/!

,)./84'/!3LL"! d*+E*[P!8),!1?<&'0!P!])*5)*+/!/,!)(0)4'/!3L##$! R[&-!1/8&,1?!P!Wl/,&{5! R&,! `HX!

;YXAa! /0! V&,,D! W*D)8&'([2! `;X! ;YXAa! 1/! 8/! +/(),1/'! 1&,+! (/00/! 0q(2/! +*'! 5/+! &<<5-(&0-),+!

8-(')4-)5)=-/! /0! 4-)(2-8-/B! '/+</(0-./8/,0$! H&,+! *,! <'/8-/'! 0/8<+B! 8),! 'n5/! &! (),+-+0?! P! >&-'/!

(),,&�0'/! 5&! 0/(2,-E*/! AVC! 1/! 8/+! ()55b=*/+! 1*! G]US! &>-,! 1/! +*+(-0/'! 5/*'! -,0?'m0! /0! 1[/,=&=/'!

1->>?'/,0/+!&(0-),+!1/!'/(2/'(2/+!O!1/!5[)40/,0-),!'&<-1/!1[-8&=/+!1[&<<)-,0!P!5[?5&4)'&0-),!1/!<')d/0+!

(/,0'?+! +*'! 5[*0-5-+&0-),! 1/! 5[AVC$! A*! ()*'+! 1/! (/00/! <?'-)1/B! V$! W*D)8&'([2! /0! 8)-Q8m8/! &.),+!

'?&5-+?!1->>?'/,0+!0'&.&*I!(),(/',&,0!5&!8-(/55/!1/!(&+?-,/!`+0&=/!C*+0&<2&!S*&,/T&'B!&'0-(5/!A;Ka!/0!

5/+! <')<'-?0?+! 1/! +*'>&(/! 1/! 4&(0?'-/+! <')4-)0-E*/+! `&'0-(5/! A;9a$! A!8),! 1?<&'0! 1/! X/,,/+B! V&,,D!

W*D)8&'([2!/+0!1/./,*/!5&!'/+<),+&45/!<'-,(-<&5/!1/!5[&<<&'/-55&=/!AVC!&*!G]US$!U&!0/(2,-E*/!/+0!P!

<'?+/,0!*0-5-+?/!1/!>&o),!'?=*5-b'/!<&'!5/+!(2/'(2/*'+!1*!G]US$!

!

!

75!/#-&)5!%.4)%!&(!+,$#./)%!

!

K&35#'! 6`00C! 1,8,+)(#./! 8&! +&49&+49&! 1T?U)VC! U&! >?1?'&0-),! 1/! '/(2/'(2/! V7XC&]! `>5*-1/+B!

?,/'=-/B! '?&(0/*'+B! 8&0?'-&*I! /0! 0'&,+>/'0+B! >?1?'&0-),! FYXG! ,�6LK"a! /+0! *,/! /,0-0?! 0)*5)*+&-,/!

+0'*(0*'?/!&*0)*'!1/!J!5&4)'&0)-'/+!<'-,(-<&*I!O!5/!UWFB!5[;CV]B!5/!F;X;CA]B!5/!UA%UAF7B!5/!UAAG!/0!5/!

U;GN%$! U&! >?1?'&0-),! &! <)*'! )4d/(0->! (/,0'&5! 1[-,-0-/'! /0! 1/! +)*0/,-'! 1/+! <')d/0+! 1/! '/(2/'(2/!

-,0/'1-+(-<5-,&-'/+!1&,+!5/!1)8&-,/!1/+!+(-/,(/+!<)*'!5[-,=?,-/*'!+*'!])*5)*+/!/0!+&!'?=-),$!F/!+)*0-/,!

+/!(),('?0-+/!<&'!5[&(2&0!1[?E*-</8/,0+!5)*'1+!8-+!P!1-+<)+-0-),!1/+!5&4)'&0)-'/+!V7XC&]!/0!1/!5/*'+!

<&'0/,&-'/+!*,-./'+-0&-'/+!)*!-,1*+0'-/5+$!V7XC&]!>-,&,(/!?=&5/8/,0!*,!(),0'&0!<)+01)(0)'&5!(2&E*/!

&,,?/! +*'! 1/+! <')d/0+! -,0/'Q5&4)'&0)-'/+$! V7XC&]! /+0! )'=&,-+?! &*0)*'! 1/! @! 02b8/+! 1/! '/(2/'(2/!

&*IE*/5+! </*./,0! <&'0-(-</'! 5/+! (2/'(2/*'+! 1/! 0)*+! 5/+! 5&4)'&0)-'/+! -8<5-E*?+$! H/+! '?*,-),+! 1/!

02b8/!+),0!)'=&,-+?/+!'?=*5-b'/8/,0!`#Q3!<&'!&,a!<)*'!(),>'),0/'!5/+!-1?/+!/0!&<<')(2/+!1/!(2&(*,!

/0! 1-+(*0/'! 1/+! <')d/0+! ()88*,+! /,! ()*'+!/0! P! ./,-'$!H/<*-+!3L##B! d/! <&'0-(-</! P! 1/*I! 02b8/+! 1/!

'/(2/'(2/! O! `#a! C-5-/*I! <)'/*I! /0! ()55)Z1/+B! 1&,+! 5/E*/5! &<<&'&-0! 5&! 02b+/! 1[;$! N)*2-1! 1/! A=*-&'B!

()1-'-=?/!&./(!C&'0-,/!C/-'/5/+!1*!UWFB! `3a! ;,=?,-/'-/!1*!.-.&,0B!1&,+! 5/!(&1'/!1/!8/+!'/(2/'(2/+!

+*'! 5&!4-)8&++/! 5-=,)(/55*5)+-E*/!8&-+! +&,+!.?'-0&45/!<')d/0! 5&4/55-+?!V7XC&]!<)*'! 5[-,+0&,0$! R/! +*-+!

?=&5/8/,0! '/+<),+&45/! 1*! 02b8/! 8-5-/*I! <)'/*I! /0! ()55)Z1/+! 1/<*-+! d&,.-/'! 3L#9$! F/00/!

'/+<),+&4-5-0?! (),+-+0/! P! &,-8/'! 5/! 02b8/! <&'! 1/+! '?*,-),+! '?=*5-b'/+! `&*! 8)-,+! 1/*I! <&'! &,a!

=?,?'&5/8/,0! (),+0'*-0/+! &*0)*'! 1/! 5[-,0/'./,0-),! 1[*,! (2/'(2/*'! +*'! *,/! <')45?8&0-E*/!

<&'0-(*5-?'/$!U/+!'?*,-),+!1/!02b8/!+),0!&*++-!5[)((&+-),!<)*'!5/+!8/84'/+!1/!>&-'/!'/8),0/'!/0!1/!

1-+(*0/'!5/*'+!1/8&,1/+!1[-,+0'*8/,0&0-),!/0!1/!>-,&,(/8/,0!1/!<)+01)($!U/!'/+<),+&45/!1/!02b8/!

&!/,!(2&'=/!1/!(5&++/'!(/+!1/8&,1/+!/0!1/!5/+!<')<)+/'!&*!(),+/-5!1/!5&!>?1?'&0-),!E*-!+/!'/=')*</!

?=&5/8/,0! 1/*I! >)-+! <&'! &,$! U[&'4-0'&=/! >-,&5! /+0! '?&5-+?! &*! ()*'+! 1/! (/! (),+/-5! E*-! '&++/845/! 5/+!

'/+<),+&45/+! 1/! 02b8/! /0! 5/+! '/<'?+/,0&,0+! 1/! (2&E*/! 5&4)'&0)-'/$! H&,+! 5/! (&1'/! 1*! F%7X! 3L#@Q



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

)

39!

!

3L3LB!5&!>?1?'&0-),!V7XC&]!&!)40/,*!*,/!+)88/!1[&'=/,0!E*-!&!</'8-+!5[&(E*-+-0-),!1[*,!-,+0'*8/,0!

GAiG! -,+0&55?! +*'! 5/! (&8<*+!1/! 5[^%G! >-,!3L#J$! U[&((b+!P!(/0! -,+0'*8/,0! +/! >&-0!&<'b+! +)*8-++-),!/0!

&((/<0&0-),! 1[*,/! <')<)+-0-),! 1[/I<?'-/,(/+$! 7,! 0&,0! E*/! '/+<),+&45/! 1/! 02b8/B! d/! +*-+! &8/,?! P!

<&'0-(-</'!P!5[/I&8/,!1/!(/+!<')<)+-0-),+$!

!

!

75!/#-&)5!/)(#./)%!

!

K&35#'!6``cC!d8?!7U=6e!)33+.49&'!25%(#P39\'#Q5&'!3.5+! %&'!'\'(I2&'!4.%%.f8)5A!4./4&/(+,'C!F/!

WHXB!-,-0-&5/8/,0!-,0-0*5?!rG0'*(0*'&0-),B!(),+)5-1&0-),!/0!1'&-,&=/!1/!()55)Z1/+r!/I-+0/!1/<*-+!3LLJ!

/0!&!?0?!'/,)*./5?!<)*'!:!&,+!/,!3L#L!<*-+!3L#:$!;5!/+0!1-'-=?!<&'!C&'0-,/!C/-'/5/+!`UWFB!])*5)*+/a!/0!

'/=')*</B!1&,+!+&!(),>-=*'&0-),!&(0*/55/B!1/+!(2/'(2/*'+!1/!<'b+!1/!3L!5&4)'&0)-'/+!1->>?'/,0+!1),0!:!

5&4)'&0)-'/+!;YXA$!U[)4d/(0->!1*!WHX!/+0!1/!<')8)*.)-'!5/+!?(2&,=/+!/0!5/+!()55&4)'&0-),+!&*0)*'!1/+!

E*/+0-),+! '/5&0-./+! &*! ()8<)'0/8/,0! 1/+! )4d/0+! ()55)Z1&*I! `<')0?-,/+B! <)5D8b'/+B! <&'0-(*5/+a! /0! P!

5/*'+! -,0/'&(0-),+! 1&,+! 5/+! <')(/++*+! 1/! (),(/,0'&0-),! `()8<'/++-),B! +?(2&=/B! >-50'&0-),a! )*! 1/!

'/1-+</'+-),$! F/+! ?(2&,=/+! ),0! 5-/*! 5)'+! 1[*,! +?8-,&-'/! &,,*/5! )'=&,-+?! +*'! 3! d)*'+! /0! &*E*/5! /+0!

&1)++?! (/'0&-,/+! &,,?/+! *,! l)'w+2)<! )*./'0! P! 5[-,0/',&0-),&5! +*'! *,/! E*/+0-),! /,! <&'0-(*5-/'!

`,&,)()8<)+-0/+!<)5D8b'/+B!<')(/++*+!1/!+?(2&=/!<&'!/I$a$!R/!+*-+!8/84'/!1/!(/!WHX!1/<*-+!3LLKB!

/0!(),>?'/,(-/'e()Q(),>?'/,(-/'!5)'+!1/+!+?8-,&-'/+!)'=&,-+?+!1/<*-+!(/00/!1&0/!`+?8-,&-'/+!G6#B!G3"B!

G3KB!G39B!G3JB!G3@B!G3:B!G36B!G3LB!G#"B!G#KB!G#9B!G##B!G"!/0!GK!/,!&,,/I/!Na$!U&!<5*<&'0!1/+!0'&.&*I!

<'?+/,0?+! '/5b./,0!1/!8/+!&(0-.-0?+! &*! G]US!/0!1*! ()8<)'0/8/,0!1/! 5&!8-(/55/!1/!(&+?-,/!)*!1/+!

<')0?-,/+! =5)4*5&-'/+! &*I! >)'0/+! (),(/,0'&0-),+$! C&-+! 5/+! &<<')(2/+! 1/! <2D+-()Q(2-8-/! E*/! d/!

1?./5)<</! &*! U;GN%! <)*'! +*-.'/! 5[&(0-),! 1[/,TD8/+! 5-=,)(/55*5)5D0-E*/+! ),0! ?=&5/8/,0! 0)*0/! 5/*'!

<5&(/!/0!()2?'/,(/!1&,+!(/!WHX$!F[/+0!5&!'&-+),!<)*'!5&E*/55/!d/!(),0-,*/!1[D!m0'/!<5/-,/8/,0!/,=&=?$!!

!

K&35#'!6`0aC!;+.S&(!8&!d8?!"J7UUe!'(+54(5+&+!%)!2)(#I+&!2.%%&C!U/!W1X!ACF3!&''-./!P!+),!0/'8/!

>-,! 3L#9$! F/</,1&,0B! 5/+! ?E*-</+! -8<5-E*?/+! ),0! (5&-'/8/,0! 5[-,0/,0-),! 1/! (),0-,*/'! P! 0'&.&-55/'!

/,+/845/! /0! 1/! '/,)*./5/'! 5[/I<?'-/,(/! 1[*,! W1X! +*'! 5&! <?'-)1/! 3L#KQ3L3#$! R/! +*-+! 1-'/(0/8/,0!

-8<5-E*?!1&,+!(/00/! -,-0-&0-./!(&'! d/!+*-+! 5/!())'1-,&0/*'! ;YXA!1*!<')d/0!1/!W1X!GUACC!<)'0?!(n0?!

FYXG!<&'! U&*'/,(/!X&8)+! `U3FB!C),0</55-/'a! /0! U*1).-(!%&*(2&'1! `VAG]B!S'+&Da$!C/+! ()55b=*/+!/0!

8)-Q8m8/! +)88/+!/,! 0'&-,! 1/! <'?<&'/'! 5/! 1)++-/'!1/! ('?&0-),! 1/! (/!W1X!<)*'! *,/! +)*8-++-),! P!

5[-,+0-0*0!1/!(2-8-/!1*!FYXG!P!5[?0?!3L#9$!U/!1?<&'0/8/,0!F7%;A!1/!5[;YXA!&!1[)'/+!/0!1?dP!1),,?!+),!

&(()'1!<)*'!*,!+)*0-/,!>-,&,(-/'!1/!5[)'1'/!1/!9@LL�!<&'!&,!+-!5/!W1X!/+0!&((/<0?!<&'!5/!FYXG$!A./(!5/!

<')d/0! GUACCB! 5[)4d/(0->! /+0! 1/! >?1?'/'! 1/+! (2/'(2/*'+! &*0)*'! 1/! 5[&<<')(2/! +(-/,0->-E*/! 1?dP!

'/./,1-E*?/! 1&,+! 5/! W1X! ACF3! /0! E*-! (),+-+0/! `-a! P! (&'&(0?'-+/'B! &*I! ?(2/55/+! -,0/'8?1-&-'/+! `1*!

,&,)8b0'/!&*!8-('),aB!5/+!+0'*(0*'/+!/0!-,0/'&(0-),+!&*!+/-,!1[*,!+D+0b8/!1[-,0?'m0B!`--a!P!?0&45-'!5/+!

5-/,+!/,0'/!(/+!<')<'-?0?+!/0!5/!()8<)'0/8/,0!1*!+D+0b8/!P!5[?E*-5-4'/!)*!&*!()*'+!1[*,!<')(/++*+!1/!

0'&,+>)'8&0-),$! Y)0'/! -1?/! /+0! 1/! ()*.'-'! *,/! <5*+! ='&,1/! ?0/,1*/! 1/! 02?8&0-E*/+! /0! 1[)4d/0+!

1[?0*1/!E*/! 5/!W1X!ACF3$! ;5! +[&=-0! ,)0&88/,0! 1/! ,/! <5*+! 5-8-0/'! 5/!W1X! &*I! +D+0b8/+! ()55)Z1&*I!

(),(/,0'?+!8&-+!1/!5[?5&'=-'!&*I!+D+0b8/+!()55)Z1&*I!/,!=?,?'&5B!-,(5*&,0!5/+!+)5*0-),+!1/!<)5D8b'/+!

/0! 5/+!<')0?-,/+B!/0!&*I!<')45?8&0-E*/+!'/,(),0'?/+!&*I! -,0/'>&(/+B!1&,+! 5/+!?8*5+-),+!/0!1&,+!1/+!

=/5+$! U[)4d/(0->! /+0! ?=&5/8/,0! 1[&(()'1/'! *,/! <&'0! /,()'/! <5*+! -8<)'0&,0/! &*I! &(0-.-0?+! 1/! 5[;YXAB!

&./(!*,/!)*./'0*'/!./'+!5/+!<')45?8&0-E*/+!1/!1?='&1&0-),!/,TD8&0-E*/!/0!1/!1->>*+-),!/0!0'&,+<)'0!

1/!</0-0/+!/+<b(/+!1&,+!1/+!+0'*(0*'/+!1-./'+/+!O!8&0'-(/+!>')8&=b'/+!/0!<&')-!5-=,)(/55*5)+-E*/!<&'!

/I/8<5/$! U/+! &(0-),+! E*/!,)*+! <'?.)D),+! +),0! <')(2/+! 1/! (/55/+! 1?dP!8-+/+!/,! <5&(/! 1&,+!ACF3B!



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

)

3K!

!

&./(!*,!+?8-,&-'/!&,,*/5!/0!5[)'=&,-+&0-),!(),,/I/!1/!l)'w+2)<+!)*!?()5/+!(2/'(2/*'$ 
!

!

=./(+#*5(#./'!8#-&+'&'!

Q!R/!+*-+!'&<<)'0/*'!<)*'!1/+!'/.*/+!-,0/',&0-),&5/+!1),0!R)*',&5!)>!C/84'&,/!G(-/,(/B!G/<&'&0-),!�!

%*'->-(&0-),! ]/(2,)5)=DB! U&,=8*-'B! V))1! fD1')()55)-1+B! %2&'8&(/*0-(&5! X/+/&'(2B! G)>0! C&00/'B!

;,0/',&0-),&5!H&-'D!R)*',&5$!

Q! R[&-! <&'0-(-<?! P! 5&! '?1&(0-),! 1[*,! (/'0&-,! ,)84'/! 1/! 1)(*8/,0+! ;YXA! `<&=/+! l/4B! '&<<)'0B!

<5&E*/00/+a!P!1/+0-,&0-),!1*!='&,1!<*45-(!/0e)*!1[*,!<*45-(!<5*+!+<?(-&5-+?$!F/+!1)(*8/,0+!+),0!5-+0?+!

/,!&,,/I/!N$!

Q!7,>-,!d[&-!<&'0-(-<?!/0!d/!<&'0-(-</!/,()'/!P!*,!0)0&5!1/!+-I!()8-0?+!1/!02b+/B!1),0!&(0*/55/8/,0!5/+!

02b+/+! 1/! f&-D&,=! k*B! 1-'-=?/! <&'! F5&-'/! H*8),! `U;GN%aB! U)*-+/! N&1'*,&B! 1-'-=?/! <&'! F?1'-(!

C),0&,-/'!`U;GN%aB!/0!V5)'-&,/!H)*1-b+B!1-'-=?/!<&'!W/,?.-b./!W?+&,QW*-T-)*!`G]USa$!

!

!

!



8,&'9'&0.)4*)#*,:*#,:*.)

)

3"!

!

6( 74,%/%,.+(8'(&'49'&49'(

! *+#,-.-&!.'!/0%1+210#)3!40,'%%'!.'!,2&-0)'555!'1!42106+'!4#%%'!

!

2"!# A='%+,*7.*#0.#*=4.'/,-,/=#0.#7.73&%+.*#*B+/1=/,C).*#./#3,(4(;,C).*#

!

G)/.@#%(+)(#./!8&!'.%5(#./'!8^)4#8&'!.+$)/#Q5&'!&(!8&!'54+&'!

A'0-(5/+!A;#!/0!A;3!

!

U/+!0'&.&*I!?.)E*?+! -(-!+),0!8/+!0'&.&*I!1/!02b+/B!/>>/(0*?/!&*!UWF!1/!])*5)*+/!+)*+! 5&!1-'/(0-),!

1[f?5b,/! X)*IQ1/! N&58&,,! &*! +/-,! 1*! 1?<&'0/8/,0! W;CH! 1*! UWF$! ;5+! +),0! *,/! (),0'-4*0-),! &*I!

'/(2/'(2/+!1*!UWF!1&,+!5/!1)8&-,/!1/+!<')(?1?+!1/!>-50'&0-),!8/84'&,&-'/B!&I/!2-+0)'-E*/8/,0!>)'0!

1/! (/! 5&4)'&0)-'/$! ;5+! +[-,+('-.&-/,0! P! 5[?<)E*/! 1&,+! 5&! (&1'/! 1[*,! <&'0/,&'-&0! /,0'/! 5/! UWF! /0!

5[/,0'/<'-+/! 7*')1-&B! <'-,(-<&5! >)*',-++/*'! /*')<?/,! 1[?E*-</8/,0! 1[?5/(0')1-&5D+/$! R[&-! 4?,?>-(-?!

1[*,/!4)*'+/!!1/!1)(0/*'!-,=?,-/*'!`NH;a!()>-,&,(?/!<&'!7*')1-&!/0!5/!FYXG!<)*'!'?&5-+/'!(/+!0'&.&*I$!

!

U/! (),0/I0/! =?,?'&5! 1/! (/+! '/(2/'(2/+! ?0&-0! 5[&8?5-)'&0-),! 1/+! <')(?1?+! 1/! <')1*(0-),! 1[&(-1/+!

)'=&,-E*/+$! U/+! &(-1/+! )'=&,-E*/+! `5&(0-E*/B! (-0'-E*/B! =5*(),-E*/a! +),0! *0-5-+?+! 1&,+! 5/+! -,1*+0'-/+!

<2&'8&(/*0-E*/+! /0! &=')&5-8/,0&-'/+! /0! '/<'?+/,0/,0! *,! 8&'(2?! /,! (),0-,*/55/! /I<&,+-),$! F/+!

()8<)+?+!+),0!<'-,(-<&5/8/,0!<')1*-0+!<&'!>/'8/,0&0-),$!A<'b+!(5&'->-(&0-),B!5/!d*+!1/!>/'8/,0&0-),!

(),0-/,0!5[&(-1/!+)*+!*,/!>)'8/!1-++)(-?/!`/$=$!+/5!1/!+)1-*8a!/0!1/+!-8<*'/0?+!'?+-1*/55/+!1),0!1/+!

+*('/+!/0!1/+!+/5+!8-,?'&*I$!;5!+[&=-0!<&'!5&!+*-0/!1/!(),./'0-'! 5[&(-1/!+)*+!+&!>)'8/!,),!1-++)(-?/!/0!

1[?5-8-,/'!5/+!-8<*'/0?+!<)*'!)40/,-'!*,!<')1*-0!&*I!<')<'-?0?+!1[*+&=/!.)*5*/+$!]'&1-0-),,/55/8/,0B!

5[?0&</!1/! (),./'+-),!1*! +/5! 1[&(-1/!/,! +),!&(-1/! (),d*=*?!?0&-0! )<?'?/!<&'!<'?(-<-0&0-),$!C&-+! 5&!

<'?(-<-0&0-),!&!<)*'! -,(),.?,-/,0!8&d/*'!1[*0-5-+/'!1/!='&,1/+!E*&,0-0?+!1[&(-1/!/0!1/!=?,?'/'!1/+!

.)5*8/+! -8<)'0&,0+! 1[/>>5*/,0+!8-,?'&*I! ,),! .&5)'-+&45/+$! U/+! (),0'&-,0/+! /,.-'),,/8/,0&5/+! ),0!

1),(! <)*++?! &*! 1?./5)<</8/,0! 1/! 0/(2,-E*/+! <5*+! <')<'/+! 1/! (),./'+-),! 1*! +/5! 1[&(-1/$! %&'8-!

(/55/+Q(-B! 5[?5/(0')1-&5D+/! P! 8/84'&,/+! 4-<)5&-'/+! `7HCNa! </'8/0! 1/! (),./'0-'! 5/! +/5! 1[&(-1/! +&,+!

&d)*0! ,-! ('?&0-),! 1[*,! <')1*-0! 0-/'+! <&'!8-='&0-),! +?5/(0-./! 1/+! /+<b(/+! P! 0'&./'+! 1/+!8/84'&,/+!

?(2&,=/*+/+!1[-),+$
'

!H/+!?0&</+!1/!<*'->-(&0-),!,[/,!'/+0/,0!<&+!8)-,+!,?(/++&-'/+!<)*'!()8<5?0/'!5/!

<')(?1?!O!&.&,0!(),./'+-),!<)*'!?5-8-,/'!5/+!(&0-),+!1-.&5/,0+!<'?+/,0+!1&,+!5/+!d*+!/0!E*-!&>>/(0/,0!5&!

1*'?/!1/!.-/!1/+!8/84'&,/+!1[7HCNB!&<'b+!(),./'+-),!<)*'!?5-8-,/'!5/!=5*()+/!1/+!d*+!(),./'0-+$!

!

A!8),!&''-.?/!&*!UWFB!5/+!<')(?1?+!1/!<')1*(0-),!1[&(-1/+!)'=&,-E*/+!>),1?+!+*'!*,/!?0&</!1[7HCN!

?0&-/,0!/,!<5/-,!1?./5)<</8/,0$!U[/,0'/<'-+/!7*')1-&!<')<)+&-0!1?dP!1/+!-,+0&55&0-),+!P!5&!./,0/B!8&-+!

(2/'(2&-0! P! &8?5-)'/'! 5/! <')(?1?! /0! P! /,! 1-8-,*/'! 5/+! ()s0+! 1[)<?'&0-),$! ^,/! .)-/! 1[&8?5-)'&0-),!

(),+-+0&-0!P!)<0-8-+/'!5/+!?0&</+!1/!<*'->-(&0-),!&.&,0!/0!&<'b+!7HCN$!H/+!0'&.&*I!&,0?'-/*'+!&*!UWF!

&.&-/,0!,)0&88/,0!+*==?'?!E*/!5&!,&,)>-50'&0-),!<)*.&-0!m0'/!*0-5-+?/!<)*'!(/+!?0&</+!P!5&!<5&(/!1/!

0/(2,-E*/+!<5*+!()*0/*+/+!/0!<5*+!1->>-(-5/+!P!8/00'/!/,!j*.'/!()88/!5/+!'?+-,/+!?(2&,=/*+/+!1[-),+!

<&'!/I/8<5/$!U[)4d/(0->!1/!8&!02b+/!?0&-0!1[?.&5*/'!(/00/!<')<)+-0-),$!

!

U&!,&,)>-50'&0-),!/+0!*,/!)<?'&0-),!1/!>-50'&0-),!8/84'&,&-'/!E*-!</'8/0!1/!+?<&'/'!1/+!8)5?(*5/+!

<'?+/,0/+!/,!+)5*0-),!&E*/*+/!+)*+!5[/>>/0!1[*,!='&1-/,0!1/!<'/++-),!2D1')+0&0-E*/$!U/+!8/84'&,/+!

1/! ,&,)>-50'&0-),! +),0! <)'/*+/+! &./(! 1/+! 1-&8b0'/+! 1/! <)'/+! 1/! 5[)'1'/! 1*! ,&,)8b0'/$! 755/+! +),0!

?=&5/8/,0!(2&'=?/+!&./(!1/+!(2&'=/+!>-I/+!E*-!.&'-/,0!+/5),!5/!<f!/0!5/!8&0?'-&*!8/84'&,&-'/$!U/+!



8,&'9'&0.)4*)#*,:*#,:*)

)

6L!

!

8?(&,-+8/+!1/!+?5/(0-.-0?!1/!5&!,&,)>-50'&0-),!+),0!'?=-+!P!5&!>)-+!<&'!1/+!/>>/0+!1/!0&-55/!/0!1/!(2&'=/$!

U/+!8)5?(*5/+!,/*0'/+!+),0!'/0/,*/+!<&'!1/+!/>>/0+!1/!0&-55/!*,-E*/8/,0B!&./(!1/+!'?0/,0-),+!0)0&5/+!

<)*'! 5/+!8)5?(*5/+!1/! 0&-55/! +*<?'-/*'/!P!#Q3!,8!/,.-'),$!A! 0&-55/! -1/,0-E*/B! 5/+! ()8<)+?+!(2&'=?+!

+),0!E*&,0!P!/*I!1[&*0&,0!<5*+!'/0/,*+!E*/!5/*'!(2&'=/!/+0!?5/.?/!`/$=$!8),)Q!(),0'/!1-.&5/,0a!/0!1/!

8m8/!+-=,/!E*/!5&!(2&'=/!1/!5&!8/84'&,/$!

!

A*!()*'+!1/!8&!02b+/B! d/!8/!+*-+! -,0?'/++?!<'-,(-<&5/8/,0!P! 5&!<')1*(0-),!1[&(-1/! 5&(0-E*/!P!<&'0-'!

1[*,!d*+!1/!>/'8/,0&0-),!1/!5&(0&0/!1/!+)1-*8$!H&,+!(/!(&+B!5&!,&,)>-50'&0-),!?0&-0!&!<'-)'-!*0-5-+&45/!P!

5&! >)-+! /,! &8),0! /0! /,! &.&5! 1/! 5&! (),./'+-),! <&'! 7HCN$! U[-1?/! ?0&-0! P! (2&E*/! >)-+! 1/! '/0/,-'! 5/+!

-8<*'/0?+! 1/! 0D</! -),+! 1-.&5/,0+! /0! =5*()+/! /0! 1/! 5&-++/'! <&++/'! 5/! 5&(0&0/! 1/! +)1-*8! )*! 5[&(-1/!

5&(0-E*/B!<5*+!</0-0!/0e)*!8)-,+!(2&'=?B!P!0'&./'+!5&!8/84'&,/$!U/!0'&.&-5!/I<?'-8/,0&5!&!(),+-+0?!P!

?.&5*/'!(2&(*,/!1/!(/+!<)++-4-5-0?+!/,!*0-5-+&,0!*,/!8/84'&,/!1/!,&,)>-50'&0-),!&*I!(&'&(0?'-+0-E*/+!

(),,*/+!/0!*,/!-,+0&55&0-),!<-5)0/!1/!</0-0/!/,./'=*'/!`8/84'&,/!1/!∼#@L!(8
(

a$!A>-,!1/!()8<'/,1'/!

&*! 8-/*I! 5/+! <2?,)8b,/+! 1/! +?5/(0-.-0?B! ,)0'/! (2)-I! &! ?0?! 1[*0-5-+/'! 1/+! +)5*0-),+! 8)1b5/+! ,/!

()8<)'0&,0! E*[*,! )*! 1/*I! ()8<)+?`+a! P! 1/+! (),(/,0'&0-),+! E*-! ()''/+<),1/,0! P! (/55/+! 1/! d*+! 1/!

>/'8/,0&0-),! O! /&*! �! &(-1/! 5&(0-E*/B! /&*! �! 5&(0&0/! 1/! +)1-*8B! /&*! �! =5*()+/B! 8?5&,=/+$! H/+!

/I<?'-/,(/+! +*'! 1/+! d*+! 1/! >/'8/,0&0-),! '?/5+! 1/! ()8<)+-0-),! 4/&*()*<! <5*+! ()8<5/I/! E*/! (/+!

+)5*0-),+!+-8<5/+!),0!?0?!'?&5-+?/+!/,!>-,!1/!02b+/$!

!

^,!'?+*50&0!8&d/*'!1/!(/!0'&.&-5!/+0!1[&.)-'!8-+!/,!?.-1/,(/!1/+!<2?,)8b,/+! -,?1-0+!1[-,0/'&(0-),+!

/,0'/!+)5*0?+!,/*0'/+!/0!(2&'=?+!/,!,&,)>-50'&0-),$!F/(-!/+0!-55*+0'?!+*'!5&!V-=$#!(-Q1/++)*+$!

!

!

!

!"#$%$) ;8<) =#'(,'+*) 4>-(*) ?'3&#%&'"() .-#) $*$@#%(*5) ;7<) A03*,&'9'&0) 4>-(*) $*$@#%(*) 4*)

(%("?'3&#%&'"()9'.)B)9'.)4*)."3-&'"(.),"(&*(%(&)CDE)F)4*)23-,".*)*&G"-)CDH)F)4*)3%,&%&*)4*)

."4'-$D)

!

!

U&! +?5/(0-.-0?! 1[*,/! 8/84'&,/! 1/! >-50'&0-),! .-+! P! .-+! 1[*,! ()8<)+?! +/! 8/+*'/! .-&! *,/! '?0/,0-),!

-,0'-,+bE*/!()*+!1?>-,-/!P!<&'0-'!1/+!(),(/,0'&0-),+!1/!(/!+)5*0?!1/!<&'0!/0!1[&*0'/!1/!5&!8/84'&,/B!7,!

/0! 7"! `V-=$#Aa! O! 5&! '?0/,0-),! /+0! ,*55/! E*&,1! 7,- u! 7"B! /55/! /+0! 0)0&5/! E*&,1! 7,! /+0! ,*55/$! %)*'! 5/+!

()8<)+?+! <5*+! </0-0+! E*/! 5/+! <)'/+B! 5&! '?0/,0-),! ,[/+0! d&8&-+! 0)0&5/! 8&-+! 1?</,1! 1*! >5*I! 1/!

</'8?&0-),! ].!P!0'&./'+! 5&!8/84'&,/!`V-=$#Na$!A! >5*I!,*5B! 5/!()8<)+?!1->>*+/! 5-4'/8/,0!P! 0'&./'+! 5&!

8/84'&,/!/0!-5!,[D!&!<&+!1/!'?0/,0-),$!A!8/+*'/!E*/!5/!>5*I!1/!</'8?&0-),!&*=8/,0/B!5&!'?0/,0-),!

!
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Glucose seul

Glucose (+ NaLac)

NaLac (seul)

NaLac (+ glucose)
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8,&'9'&0.)4*)#*,:*#,:*.)
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6#!

!

&*=8/,0/! d*+E*[P! &00/-,1'/!*,/!.&5/*'!<5&0/&*!E*-!1?</,1!1/+! (&'&(0?'-+0-E*/+!1*! +)5*0?!/0!1/! 5&!

8/84'&,/$!

!

U&! +?5/(0-.-0?! 1/! 5&! ,&,)>-50'&0-),! .-+! P! .-+! 1*! =5*()+/! /0! 1*! 5&(0&0/! 1/! +)1-*8! /+0! 1),,?/! +*'! 5&!

V-=$#`Na$!F)88/!&00/,1*B!/,!+)5*0-),!+-8<5/!1[*,!*,-E*/!()8<)+?!`+D84)5/+!.-1/+aB!5&!'?0/,0-),!1*!

=5*()+/!/+0!0)*d)*'+!+*<?'-/*'/!P!(/55/!1*!5&(0&0/!1/!+)1-*8!/,!'&-+),!1/!5&!1->>?'/,(/!1/!0&-55/!/,0'/!

5/+!1/*I!+)5*0?+!O!9!�!<)*'!5/!=5*()+/B!:$J!�!<)*'!5/!5&(0&0/$!U/!'?+*50&0!/+0!4/&*()*<!<5*+!+*'<'/,&,0!

5)'+E*/! 5/+! 1/*I! ()8<)+?+! +),0! <'?+/,0+! /,+/845/! /,! +)5*0-),! `+D84)5/+! <5/-,+a$! H&,+! (/! (&+! /,!

/>>/0B!5&!'?0/,0-),!1*!=5*()+/!(2*0/!1/!8)-0-?!<&'!'&<<)'0!P!(/!E*-!/+0!8/+*'?!/,!+)5*0-),!+-8<5/$!A!

5[-,./'+/B!5&!'?0/,0-),!1*!5&(0&0/!1/!+)1-*8!,[/+0!<&+!&>>/(0?/!<&'!5&!<'?+/,(/!1/!=5*()+/$!F/00/!(2*0/!

1/! '?0/,0-),! 1*! =5*()+/! /+0! *,! <2?,)8b,/! ()8<5b0/8/,0! -,&00/,1*! E*-B! &*! 8)8/,0! 1/! +&!

1?()*./'0/B!,[&.&-0!d&8&-+!?0?!'/<)'0?!/,!>-50'&0-),!8/84'&,&-'/$!H/!<5*+B!(/0!/>>/0!,[/I-+0/!<&+!1&,+!

5/+! 8?5&,=/+! &(-1/! 5&(0-E*/! e! =5*()+/B! /0! ([/+0! 1),(! 5&! ,&0*'/! ,82+9-&! 1*! 5&(0&0/! 1/! +)1-*8! E*-!

8)1->-/!5&!'?0/,0-),!1*!=5*()+/$!Y)*+!&.),+!1/!<5*+!'/0')*.?!*,!/>>/0!1/!(/!0D</!+*'!1/+!8?5&,=/+!

Y&F5! e! =5*()+/B! -,1-E*&,0! E*[-5! +[&=-0! 5P! <')4&45/8/,0! 1[*,! />>/0! =?,?'-E*/! 1[-,0/'&(0-),+! ,/*0'/Q

(2&'=?!/,!,&,)>-50'&0-),$!

!

7,!0&,0!E*[/+<b(/!,),!(2&'=?/B!5/!=5*()+/!,[/+0!'/0/,*!E*/!<&'!1/+!/>>/0+!1/!0&-55/!/,!,&,)>-50'&0-),$!

Hb+!5)'+B!5&!1-8-,*0-),!1/!+&!'?0/,0-),!</*0!+[/I<5-E*/'!<&'!`-a!*,/!&*=8/,0&0-),!1/!5&!0&-55/!8)D/,,/!

1/+!<)'/+!1/!5&!8/84'&,/B!`--a!*,/!1-8-,*0-),!1/!5&!0&-55/!&<<&'/,0/!1*!=5*()+/B!`---a!*,/!()84-,&-+),!

1/+!1/*I!<2?,)8b,/+$!U[2D<)02b+/!5&!<5*+!<')4&45/!/+0!(/55/!1/!5&!1-8-,*0-),!1/!5&!0&-55/!&<<&'/,0/!

1*!=5*()+/!/,!<'?+/,(/!1/!+/5�! 5&!0&-55/!&<<&'/,0/!?0&,0!5&!0&-55/!1/!5[)4d/0!9$#,"%&!/0!1*!()'0b=/!1/!

8)5?(*5/+! 1[/&*! E*-! 5[/,0)*'/,0$! U&! <'?+/,(/! 1/! +/5! .-/,1'&-0! 1?+0&4-5-+/'! /0e)*! &8/,*-+/'! (/00/!

()*(2/! 1[2D1'&0&0-),$! U&! 8)5?(*5/! 1/! =5*()+/! 1/.-/,0! &5)'+! <5*+! </0-0/! 1*! <)-,0! 1/! .*/! 1/! 5&!

,&,)>-50'&0-),!/0!+),!<&++&=/!/+0!>&(-5-0?$!Y)*+!&.),+!<')<)+?!E*/!(/!<2?,)8b,/!?0&-0!(/'0&-,/8/,0!

P!'&<<')(2/'!1/+!/>>/0+!1/!%2$10)9D"#1!8-+!/,!?.-1/,(/!<&'!f)>8/-+0/'!/,!#KKK!/0!E*-!1?</,1/,0!1/!

5&!,&0*'/!/0!1/!5&!(),(/,0'&0-),!1/+!-),+!8-+!/,!d/*$
(

!

!

A!8),!+/,+B!(/+!'?+*50&0+!(),+0-0*/,0!*,/!&.&,(?/!-8<)'0&,0/!1&,+!5[-1/,0->-(&0-),!1/+!8?(&,-+8/+!

1/! '?0/,0-),!/,!,&,)>-50'&0-),$!Y)*+! 5/+! &.),+!<*45-?+!/,!3LL@!1&,+! ]"#+)2$' "/'4&4?+2)&' %,0&),&!

`&'0-(5/!A;#a$!U&!8m8/!&,,?/B!*,/!?E*-</!,?/'5&,1&-+/!<*45-&-0!1&,+!5/!8m8/!d)*',&5!*,/!?0*1/!&*I!

'?+*50&0+! 0'b+! <')(2/+! 1/+! ,n0'/+! +*'! 1/+! 8?5&,=/+! =5*()+/eY&F5$
/

! F/+! 1/*I! &'0-(5/+! +),0! P! 8&!

(),,&-++&,(/!5/+!<'/8-/'+!P!'&<<)'0/'!1/!0/5+!/>>/0+!1[-,0/'&(0-),!,/*0'/Q(2&'=?!/,!>-50'&0-),$!;5+!),0!

1/<*-+! ?0?! +*-.-+! 1/! ,)84'/*+/+! ?0*1/+! .-+&,0! P! ()8<'/,1'/! (/+! />>/0+! /0! P! `-,Qa.&5-1/'! 5/+!

2D<)02b+/+!</'8/00&,0!1/!5/+!1?('-'/$
012

!A!5[2/*'/!&(0*/55/B!(/+!<2?,)8b,/+!+),0!0)*d)*'+!/,!()*'+!

1[-,./+0-=&0-),$!A*!UWFB! 5[?E*-</!1[f?5b,/!X)*I!1/!N&58&,,!0'&.&-55/!1[&-55/*'+!0)*d)*'+!/,!<&'0-/!P!

5/*'!?5*(-1&0-),$
314

!

!

H*!<)-,0!1/!.*/!&<<5-(&0->B!5/+!'?+*50&0+!1[/I<?'-/,(/+!1/!,&,)>-50'&0-),!+*'!d*+!1/!>/'8/,0&0-),!'?/5+!

),0!</'8-+!1/!'?<),1'/!<5*+!1-'/(0/8/,0!P! 5&!E*/+0-),!1/! 5[-,0?='&0-),!1/!(/00/!)<?'&0-),!1&,+! 5/+!

<')(?1?+!1/!<')1*(0-),!1[&(-1/+!)'=&,-E*/+$!7,!<&'0-(*5-/'B!,)*+!&.),+!8),0'?!E*/!5&!,&,)>-50'&0-),!

'/0-/,0!1/!8&,-b'/!+&0-+>&-+&,0/!5[/,+/845/!1/+!+/5+!1-.&5/,0+!<'?+/,0+!1&,+!5/+!d*+!1/!>/'8/,0&0-),!

1/!5&(0&0/!1/!+)1-*8!`&'0-(5/!A;3a$!F/(-!</'8/0!1/!'?&5-+/'!5&!(),./'+-),!<&'!7HCN!P!1/!>&-45/+!0&*I!

1[-),+! 1-.&5/,0+! /0! 1/! <'?+/'./'! &-,+-! 5[-,0?='-0?! 1/+! 8/84'&,/+! ?(2&,=/*+/+! 1[-),+$! A! 5[2/*'/!

&(0*/55/B! d/! ,[&-! <&+! 1[-,>)'8&0-),+! <'?(-+/+! +*'! 5[*0-5-+&0-),! 1/! 5&! ,&,)>-50'&0-),! 1&,+! 5/+! <')(?1?+!
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#

$%&'%()*+,#-)./)+0#10#2()2)31#4# 5,#61.017#8)%9)%(3#130:+5#$%1# 5&1.0(12(+31#(161.*+$%1#4#2(;31.0#%.1#

,-0+6+0;#!"!#$%&'("'%#!#10#$%1#<13#0(,6,%=#*1#0>?31#).0#-1(0,+.1<1.0#-).0(+@%;#4#3).#;<1(A1.-17#

#

#

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

#

B#5,#3%+01#*1#<,#0>?31C#9&,+#,--120;#%.1#2()2)3+0+).#*1#2)30*)-#*,.3#5&;$%+21#*1#D1)(A13#E15F)(0#,%=#

'0,03:G.+3#HIJKC#LMN7#O13#0(,6,%=#*1#D1)(A13#E15F)(0#3).0#-)..%3#10#(1321-0;3#*,.3#51#*)<,+.1#*1#5,#

F+50(,0+).#<1<@(,.,+(1C#1.#2,(0+-%5+1(#1.#-1#$%+#-).-1(.1#5,#3;51-0+6+0;#*13#)2;(,0+).3#*&%50(,:#10#*1#

<+-()F+50(,0+).7
!"

#P,+3#-&130#%.#3%910#(15,0+61<1.0#*+FF;(1.0#$%+#<&,#)--%2;#*%(,.0#<).#3;9)%(#,%#IJK#

2%+3$%&+5# 3&,A+33,+0# *&;0%*+1(# 5,# 3;51-0+6+0;# *&%.1# <1<@(,.1# )%#&#*%+,-# 10# .).# 3Q.0>;0+$%17# R13#

0(,6,%=# 3&+.3-(+6,+1.0# 4# 5&;2)$%1# *,.3# 51# -,*(1# *&%.# 2()910# *&1.61(A%(1# H@)%(31# ."!#*("!'# *13#

."'%#!"&/%!0'%','-0/#$/1-"&'1N#*;2)3;#2,(#5,#2#34-$-&&-(/,!%5-(0%'6#*1#L1S#M)(T#1.#-)55,@)(,0+).#,61-#

5&%.+61(3+0;#*1#PU.301(#1.#B551<,A.1#10#51#IJK7#

#

O1#2()910#,6,+0#2)%(#)@910#*&;0%*1#51#!,3&-"(/7#(-/3#87&-9#HLJRNC#,331<@5,A1#-)<251=1#*1#2()0;+.13#

$%+#-).30+0%1#513#2)(13#*13#<1<@(,.13#.%-5;,+(13#*13#-155%513#@+)5)A+$%13#1%-,(Q)0137
!!

#O13#LJR#3).0#

513#2(+.-+2,%=#<;*+,01%(3#*1#0(,.32)(0#*1#2()0;+.13#1.0(1#-Q0)25,3<1#10#.)Q,%#-155%5,+(17#R13#210+013#

<,->+.13# 2()0;+$%13# 2)33?*1.0# %.1# 3;51-0+6+0;# ;0)..,.01# *).0# 513# <;-,.+3<13# ;0,+1.0# 10# 3).0#

1.-)(1# 0(?3# <,5# -)..%37
!#

# G.1# *13# >Q2)0>?313# -)%(,<<1.0# ,6,.-;13# (12)31# 3%(# 5&1=+301.-1#

*&+.01(,-0+).3# <)5;-%5,+(13# 32;-+F+$%13# 1.0(1# *13# 2()0;+.13:F+5,<1.03# H+.0(+.3?$%1<1.0#

*;3)(*)..;13N#;<,.,.0#*%#2)(1# -1.0(,5# *%#LJR# H513# VD#.%-5;)2)(+.13#)%#VD:L%23C# V+A7"BN#10#*13#

2()0;+.13#->,21()..13#2(;31.013#1.#3)5%0+).3#*,.3#51#-Q0)25,3<1#10#51#.)Q,%#H513#T,(Q)2>;(+.13#)%#

W,23N7# O13# 2()0;+.13# $%+# 0(,61(31.0# 51# LJR# 5+@(1<1.0# 3).0# -15513# $%+# -)<2)(01.0# %.1# 3;$%1.-1#

2,(0+-%5+?(1# 51%(#21(<100,.0#*1#3&,33)-+1(#4#%.1#2()0;+.1#->,21()..17#O1#-)<251=1#,+.3+# F)(<;#130#

(1-)..%# 2,(# 51# LJR# A(X-1# ,%=# +.01(,-0+).3# 32;-+F+$%13# 1.0(1# W,23# 10# VD:L%23C# 10# 21%0# *).-# Y0(1#

0(,.32)(0;#51#5).A#*%#2)(1#-1.0(,57#

#

#

#
!
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C),! 0'&.&-5! &! (),+-+0?! P! .?'->-/'! 5[/I-+0/,(/! 1[-,0/'&(0-),+! +<?(->-E*/+! /,0'/! VWQY*<+! /0! z&<+! <&'!

8-(')+()<-/! P! >)'(/! &0)8-E*/$! U[AVC! </'8/0! /,! />>/0! 1/! 8/+*'/'! 1/+! >)'(/+! 1/! 5[)'1'/! 1*!

<-(),/l0),! /,0'/! 1/+! /,0-0?+! 8-(')+()<-E*/+! ()88/! 1/+! <')0?-,/+$! ;5! /+0! <)*'! (/5&! ,?(/++&-'/!

1[-88)4-5-+/'!*,/!1/+!<')0?-,/+!1[-,0?'m0!+*'!*,/!+*'>&(/B!0&,1-+!E*/!5[&*0'/!<')0?-,/!/+0!-88)4-5-+?/!

+*'! *,/! 4-55/! 1[/,.-'),! #L! �8! /55/Q8m8/! ()55?/! &*! 4)*0! 1[*,/! <)-,0/! AVC! `-,+/'0! V-=$3Na$! G/5),!

5[&<<')I-8&0-),! 1/!H/'d&=*-,B! /0!8)D/,,&,0! *,/!,)'8&5-+&0-),! <&'! 5/! '&D),!X! 1/! 5&! 4-55/B! 5&! >)'(/!

8/+*'?/!/,0'/!4-55/!/0!+*'>&(/!/+0!&5)'+!&++-8-5&45/!P!5[?,/'=-/!1[-,0/'&(0-),!/,0'/!1/*I!<5&,+$
'/

!H&,+!

5/!(&+!E*-!,)*+!-,0?'/++/B!5/!<'-,(-</!1/!5&!8/+*'/!AVC!/+0!1[&8/,/'!5&!4-55/!&*!(),0&(0!1/!5&!+*'>&(/B!

1/! 5&! 5&-++/'! D! &12?'/'! </,1&,0! *,! 0/8<+! 1),,?B! /0! 1/! 5&! '/0-'/'! d*+E*[P! 1?0&(2/8/,0$! U&! >)'(/!

1[&12?+-),!K56!/+0!5&!>)'(/!8&I-8&5/!/,'/=-+0'?/!<&'!5[AVC!&*!8)8/,0!1*!1?0&(2/8/,0$!

!

U&! V-=$3N! 1),,/! 5/+! '?+*50&0+! 1/!8/+*'/+! '?&5-+?/+! /,0'/! VWQY*<+! /0! 1/+! w&'D)<2?'-,/+! &D&,0! 1/+!

&>>-,-0?+!1->>?'/,0/+!<)*'!5/+!,*(5?)<)'-,/+!O!z&<"@B!>)'0/!&>>-,-0?B!/0!z&<JLB!>&-45/!&>>-,-0?$!U/+!z&<+!

+),0!-88)4-5-+?+!+*'!5/+!4-55/+!.-&!5/*'+!'?+-1*+!5D+-,/!/,!*0-5-+&,0!*,/!(2-8-/!(5&++-E*/!1/!='/>>&=/!1/!

0D</! 7HFeYfG$! U/+! VWQY*<+! +),0! E*&,0! P! /*I!8)1->-?+! /,! 4)*0! 1/! (2&-,/! <&'! 5[&d)*0! 1[*,! '?+-1*!

(D+0?-,/!E*-!&!*,/!='&,1/!&>>-,-0?!<)*'!5[)'$!;5+!+),0!-88)4-5-+?+!+*'!1/+!+*'>&(/+!'/()*./'0/+!1[*,/!

>-,/!()*(2/!1[)'!1/!>&o),!P!>)'8/'!*,/!?+"%%&!1/!<')0?-,/+!+-8-5&-'/!P!(/!E*/!5[),!'/0')*./!P!5[/,0'?/!

1*!Y%F$!U/+!?,/'=-/+!1[&12?+-),!8/+*'?/+!/,0'/!VWQY*<+!/0!z&<JL!+),0!<)*'!5&!<5*<&'0!()8<'-+/+!

/,0'/!L!/0!3!8Ye8!/0!+),0!<5*+!<')4&45/8/,0! 5/! >&-0!1[-,0/'&(0-),+!,),Q+<?(->-E*/+!/,0'/!(/+!1/*I!

/,0-0?+$!A!5[-,./'+/B!5&!8)-0-?!1/+!?.b,/8/,0+!1[&12?+-),!/,0'/!VWQY*<+!/0!z&<"@!8/00/,0!/,!j*.'/!

1/+!?,/'=-/+!<5*+!='&,1/+! ()8<'-+/+!/,0'/!3!/0!9!8Ye8B!(/!E*-! +-=,/'&-0! 5[/I-+0/,(/!1[-,0/'&(0-),+!

+<?(->-E*/+$!!

!

C),! +?d)*'! &*I! 70&0+Q^,-+! ,[&! 1*'?! E*/! ,/*>! 8)-+B! /0! d/! ,[&-! <&+! <*! >-,&5-+/'! ()8<5b0/8/,0! (/+!

/I<?'-/,(/+!/0!?5&'=-'!5/+!8/+*'/+!P!1/+!+D+0b8/+!8)-,+!(),,*+!/0!</*0Qm0'/!<5*+!-,0?'/++&,0+$!A*++-!

(/+!8/+*'/+!<&'!AVC!,[),0!<&+!?0?!'/<'-+/+!<&+!*,!?0*1-&,0!)*!<)+01)(0)'&,0!P!8),!1?<&'0$!;5!,[D!&!

1),(! <&+! /*! 1/! .&5)'-+&0-),! 1/! (/+! '?+*50&0+! 2)'8-+! 1/*I! <)+0/'+! /0! *,/! <'?+/,0&0-),! 1&,+! *,!

(),='b+$! C&-+! d/! 0/,&-+! P! 5/+! <'?+/,0/'! 4'-b./8/,0! 1&,+! (/! 1)(*8/,0! (&'! (/00/! /I<?'-/,(/!

<)+01)(0)'&5/!8[&! </'8-+! 1[&4)'1/'! 1/+! 0/(2,-E*/+! /0! (),(/<0+! E*/! d[&-! (),0-,*?! 1[*0-5-+/'! <&'! 5&!

+*-0/!1&,+!8),!<&'()*'+!1/!(2/'(2/*'$!
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!

U/+!&(0-.-0?+!1/!'/(2/'(2/!E*/!d/!<'?+/,0/!1&,+!(/00/!<&'0-/!(),(/',/,0!1-'/(0/8/,0!5&!02?8&0-E*/!

E*-!8[&!?0?!(),>-?/!P!8),!'/('*0/8/,0!&*! 5&4)'&0)-'/!G]US!1/!X/,,/+!/,!d&,.-/'!3LLJ�!P!+&.)-'! 5&!

>-50'&0-),!1*!5&-0B!+&!()8<'?2/,+-),B!/0!+&!8)1?5-+&0-),$!F/+!'/(2/'(2/+!),0!1),,?!5-/*!P!*,/!1-T&-,/!

1[&'0-(5/+B!(/!E*-!(),+0-0*/!*,!<&'0!-8<)'0&,0/!1/!8),!0'&.&-5!1/!(2/'(2/*'!d*+E*[P!<'?+/,0$!G*-0/!P!

8),! 1?<&'0! +*'! ])*5)*+/! /0! 8),! &>>-5-&0-),! &*! U;GN%B! d/! ,/! 0'&.&-55/! 1)'?,&.&,0! <5*+! +*'! (/00/!

02?8&0-E*/$!

!

U\^CX!G]US!/+0!,?/!/,!d&,.-/'!3LL:!1/!5&!>*+-),!1*!5&4)'&0)-'/!1/!'/(2/'(2/!/,!0/(2,)5)=-/!5&-0-b'/!

/0! 1*! 5&4)'&0)-'/! 1/! 0/(2,)5)=-/! 1/+! ).)<')1*-0+$! U/! G]US! '/=')*</! &*d)*'1[2*-! /,.-'),! 9L!

</'8&,/,0+B!/0! '/5b./!1/!1/*I!1?<&'0/8/,0+! ;YXA!1/!0*0/55/O!C-(')4-)5)=-/!/0!F2&�,/!A5-8/,0&-'/!

`C;FAB!∼#e6!1/+!/>>/(0->+a!/0!F&'&(0?'-+&0-),!/0!75&4)'&0-),!1/+!%')1*-0+!;++*+!1/!5[A='-(*50*'/!`F7%;AB!

∼3e6! 1/+! />>/(0->+a$! U/+! &(0-.-0?+! 1/! 5[^CX! +[&'0-(*5/,0! &*0)*'! 1/! 1->>?'/,0+! 02b8/+! 5-?+! P! 5&!

(),,&-++&,(/!/0!P!5&!8&�0'-+/!1/!5&!E*&5-0?B!1/!5&!>),(0-),,&5-0?!/0!1/!5&!0'&,+>)'8&0-),!1/+!<')1*-0+!

-++*+!1*!5&-0!/0!1/!5[j*>$!U/!G]US!/+0!&(0*/55/8/,0!)'=&,-+?!/,!@!?E*-</+!1/!'/(2/'(2/!'/()*.'&,0!(/+!

02b8/+!O!8-(')4-)5)=-/!1/+!>-5-b'/+!5&-0!/0!j*>B!<2D+-()Q(2-8-/!1/+!<')0?-,/+!/0!1/+!5-<-1/+B!4-)&(0-.-0?!

/0! ,*0'-0-),B! <')(?1?+! 1/! +?<&'&0-),! <&'! 8/84'&,/B! <')(?1?+! 1/! +?(2&=/$! ;5! /,! '?+*50/! *,!

/,.-'),,/8/,0!0'b+!8*50-1-+(-<5-,&-'/!&55-&,0!4-)(2-8-/B!<2D+-()Q(2-8-/!1/+!<')0?-,/+B!8-(')4-)5)=-/!

/0!=?,-/!1/+!<')(?1?+$!

!

G*'! 5&! <?'-)1/! 3LLJQ3L#6B! 5/! G]US! ?0&-0! +0'*(0*'?! 5?=b'/8/,0! 1->>?'/88/,0! P! 8&-,0/,&,0$! U/+!

'/(2/'(2/+!(),(/',&,0!5/+!)<?'&0-),+!1/!>-50'&0-),!/0!1/!+?(2&=/!?0&-/,0!8/,?/+!&*!+/-,!1[*,/!8m8/!

?E*-</! -,0-0*5?/! >+",-.-%' >"#+' $R0).#%1+0&' $20106+&! `&('),D8/! ];%;Ua$! U[)4d/(0->! >-,&5-+?! 1/! (/+!

'/(2/'(2/+!?0&-0!1/!<&'./,-'!P!8&�0'-+/'!(/+!)<?'&0-),+!/0!1/!(),0'n5/'!5&!E*&5-0?!1/+!<')1*-0+!E*-!/,!

+),0! -++*+$! ];%;U! ?0&-0! *,/! ?E*-</! 1/! 0&-55/! 8)D/,,/! '/=')*<&,0! &5)'+! :! -,=?,-/*'+! `;7e;XaB! K!

0/(2,-(-/,+B! @! (2/'(2/*'+! /0! /,+/-=,&,0Q(2/'(2/*'+! ! /0! /,.-'),! #L! 1)(0)'&,0+$! C/+! &(0-.-0?+! 1/!

'/(2/'(2/! (),(/',&-/,0!4-/,! +s'! 5&!<&'0-/! /0$1+210")!1/! (/00/!?E*-</$!A!8),!&''-.?/!&*!G]USB! (/00/!

()8<)+&,0/! ?0&-0! <)'0?/! <&'! *,/! *,-E*/! +(-/,0->-E*/B! W/,/.-b./!W?+&,QW*-T-)*B! HX! ;YXA! /0! 1/*I!

0/(2,-(-/,,/+! `Y&1-,/! U/(),0/! /0! V&4-/,,/! U&84')*-,a$! A! <'?+/,0B! 5/+! &(0-.-0?+! >-50'&0-),! 1*! G]US!

+),0!'&++/845?/+!1&,+!*,/!?E*-</!-,1?</,1&,0/!`%GCB!>+",-.-'.&'%->2+210")'>2+'4&4?+2)&aB!E*-!&!

'?(/88/,0!&((*/-55-!*,!+/(),1!+(-/,0->-E*/B!C&w+D8!U)=-,).B!FX!;YXA!1/<*-+!+/<0/84'/!3L#J$!

!

#

3$3$#! %')45?8&0-E*/!/0!+0'&0?=-/!&1)<0?/!

!

H/<*-+! +&! ('?&0-),B! 5[;YXA! &! ?0?! P! 5&! +)*'(/! 1/! ,)84'/*+/+! -,,).&0-),+! 1&,+! 5/+! 1)8&-,/+! 1/+!

+(-/,(/+!/0!1/+!0/(2,)5)=-/+!5&-0-b'/+$!S*0'/!5[&<<')>),1-++/8/,0!1/!5&!(),,&-++&,(/!1/+!()8<)+&,0+!

1*! 5&-0!/0! 5&! '/(2/'(2/!+D+0?8&0-E*/!1/!,)*./55/+!.)-/+!1/! 5/*'!.&5)'-+&0-),B!*,/!<&'0-/! -8<)'0&,0/!

1/+!0'&.&*I!&!(),(/',?B!/0!(),(/',/!/,()'/B!5[&8?5-)'&0-),!1/+!<')(?1?+!1/!0'&,+>)'8&0-),!1*!5&-0!/,!

<')1*-0+!(),./,0-),,/5+B!/$=$!5&-0!1/!(),+)88&0-),B!5&-0+!>/'8/,0?+B!>')8&=/+$!H&,+!(/!(),0/I0/B!5/+!

0/(2,)5)=-/+!P!8/84'&,/!),0!0'b+!0n0!?0?!-1/,0->-?/+!()88/!1/+!)<?'&0-),+!<)*.&,0!</'8/00'/!*,/!

&8?5-)'&0-),!=5)4&5/!1/! (/+!<')(?1?+$!F/! +*((b+! '/<)+/! +*'! 5/! >&-0! E*/! 5/+! 0/(2,-E*/+!1/! >-50'&0-),!

8/84'&,&-'/!+),0!(&<&45/+!1[/>>/(0*/'!1/+!+?<&'&0-),+!>-,/+!&*!+/-,!1/!+)5*0-),+!()8<5/I/+!()88/!
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2()0;+.13#*%# 5,+0# H2()0;+.13#3)5%@513#10#<+-15513#*1#-,3;+.1C#(101.%13#2,(# 5,#<1<@(,.1NC#10#,+.3+#*1#
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-+(-%51# *1# F,/).# 0,.A1.0+1551# 4# 5,# 2,()+# *1# 5,# <1<@(,.17# O,# F+50(,0+).# 130# (;,5+3;1# 4# 0(,61(3#

5&,225+-,0+).#*&%.1#2(133+).#>Q*()30,0+$%1#3%(#51#F5%+*1#-+(-%5,.07#O&;-)%51<1.0#0,.A1.0+15#,#2)%(#1FF10#

*1#5+<+01(#513#1FF103#*1#3%(-).-1.0(,0+).#4#5,#<1<@(,.1#2,(#*13#2>;.)<?.13#*1#01-"(<%!:,3-:/)"34<
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!"
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#
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-,3;+.13# .&130# 0)%9)%(3# 2,3# 3)55+-+0;# 10# 5,# 6+3-)3+0;C# 0)%9)%(3# 4# 5&+<,A1# *1# 3%321.3+).3# *1# 32>?(13#

*%(13C#*+61(A1#4#%.1#-).-1.0(,0+).#5+<+01#$%+#-)((132).*#4#5,#F(,-0+).#(;1551#*&1<2+51<1.0#-)<2,-0#

*1#5,#*+321(3+).#H*,.3#-1#-,3#φ#f#_7cm#1.#(,+3).#*1#5,#2)5Q*+321(3+0;#*1#0,+551#*13#<+-15513
%"

N7#e,.3#51#

31-).*# (;A+<1C# ,2(?3# -1001# -).-1.0(,0+).# *&1<2+51<1.0# -)<2,-0C# 5,# (;2).31# ;5,30+$%1# *1# 5,#

*+321(3+).# 31# F,+0# 31.0+(# 10# 5,# 6,(+,0+).# *%# D&# <,($%1# 5,# 0(,.3+0+).# 61(3# %.# ;0,0# A157# '.F+.# *,.3# 51#

0()+3+?<1#(;A+<1#*1#-).-1.0(,0+).C# 513#2()2(+;0;3#*13#*+321(3+).3# 3).0# 0Q2+$%13#*1#-15513#*&%.#A15C#



8,&'9'&0.)4*)#*,:*#,:*)

)

::!

!

&./(!*,!8)1*5/!?5&+0-E*/!W[!?5/.?!`V-=$KaB!<5*+!-8<)'0&,0!E*/!5/!8)1*5/!.-+E*/*I!W[[B!/0!E*-!.&'-/!</*!

&./(!5&!>'?E*/,(/!1/!+)55-(-0&0-),!`(>!&'0-(5/!A;:a$!

!

A!5[)((&+-),!1/!(/+!0'&.&*IB!-5!/+0!&<<&'*!E*[*,/!+/(),1/!&,&5)=-/!-,0?'/++&,0/!/+0!(/55/!E*/!5[),!</*0!

>&-'/! /,0'/! (/+! 1-+</'+-),+! 1/! 8-(/55/+! /0! 5/+! ?8*5+-),+! 1/! 0D</! 2*-5/! 1&,+! 5[/&*$! U/+! 0'&.&*I! 1/!

]2)8&+!W$!C&+),! /0!H&.-1!k/-0T! +),0! *,/! '?>?'/,(/! <)*'! (/! E*-! (),(/',/! 5/! ()8<)'0/8/,0! 1/+!

?8*5+-),+!&*I!>)'0/+!(),(/,0'&0-),+!/0!d*+E*[P!5&!>'&(0-),!.)5*8-E*/!5-8-0/!1/!#$
8'78(

!G&,+!'/,0'/'!-(-!

1&,+! 5/+! 1?0&-5+B! ,)*+! ,)*+! +)88/+! -,+<-'?+! 1/+! 8)1?5-+&0-),+! <')<)+?/+! <&'! C&+),! <)*'!

-,0/'<'?0/'!5/+!1),,?/+!1/!'2?)5)=-/!)40/,*/+!5)'+E*/!5/+!8-(/55/+!1/!(&+?-,/!+),0!/,!(),0&(0!/0!+/!

1?>)'8/,0! 5/+!*,/+! (),0'/! 5/+! &*0'/+! `'?=-8/! `--a!/0! `---aa$!H&,+!*,/! +/(),1/!&<<')(2/B!,)*+!&.),+!

8),0'?! E*/! 1/+! 8)1b5/+! 1/! </'()5&0-),! <)*.&-/,0! &*++-! /I<5-E*/'! 5&! .-+()?5&+0-(-0?! 1/+! =/5+! 1/!

8-(/55/+! 1/! (&+?-,/$
8/

! H&,+! (/! (&+B! 5/+! <')<'-?0?+! ?5&+0-E*/+! '?+*50/,0! 1/! 5&! '?+-+0&,(/! P! 5&!

1?>)'8&0-),!1/!5-&-+),+!Q!</'8&,/,0/+!)*!,),!Q!E*-!+),0!('??/+!/,0'/!5/+!8-(/55/+!E*&,1!),!5/+!>)'(/!

&*!(),0&(0$!F/+!8m8/+! 5-&-+),+!+/'&-/,0!?=&5/8/,0!'/+<),+&45/+!1/! 5&!()2?+-),!1/+!=/5+!/0!1/! 5/*'!

-''?./'+-4-5-0?!<&'0-/55/B!(/!E*/!d/!1-+(*0/!1&,+!5&!+/(0-),!+*-.&,0/$!

!

!

F##H!?,-&+'#*#%#(,!&(!@.+4&'!8&!4.9,'#./!

A'0-(5/+!A;6!/0!A;#3!

!

;5! ,)*+! &! 0'b+! .-0/! +/845?! -,0?'/++&,0! 1/! 0/+0/'! 5&! '?./'+-4-5-0?! 1/+! =/5+! 1/! (&+?-,/! )40/,*+! <&'!

()8<'/++-),B!(&1!5/*'!<')</,+-),!P!+/!'/1-+</'+/'!5)'+E*[-5+!+),0!'/8-+!1&,+!5/*'!+)5.&,0!`5)'+E*/!5&!

<'/++-),!)+8)0-E*/!/+0! <)*'! &-,+-! 1-'/! +&$`,8-&a$! U&!E*/+0-),!/+0! -,0?'/++&,0/!1*! <)-,0! 1/! .*/! 1*!

<')(?1?!1/!>-50'&0-),B!<)*'!5/!,/00)D&=/!1/+!-,+0&55&0-),+!5)'+E*/!5/!()58&0&=/!&!/*!5-/*!<&'!/I/8<5/$!

755/! 5[/+0! ?=&5/8/,0! 1*! <)-,0! 1/! .*/! >),1&8/,0&5! /0! 1/! 5&! (),,&-++&,(/! 1/! 5&!8-(/55/! 1/! (&+?-,/B!

)4d/0!1),0!5/!<')(/++*+!1/!=?5->-(&0-),!<&'!(),(/,0'&0-),!`Z2440)9a!?0&-0!</*!(),,*!d*+E*[&5)'+�! 5/+!

=?5->-(&0-),+! <f! /0! <'?+*'/! ?0&,0! 5/+! 1/*I! ='&,1+! <2?,)8b,/+! (5&++-E*/8/,0! ?0*1-?+! <&'! 5/+!

(2/'(2/*'+$!

!

U&!V-=$"!8),0'/!5/+!'?+*50&0+!)40/,*+!&<'b+!'/1-+</'+-),!1/!=/5+!<'?<&'?+!P!1/+!<'/++-),+!)+8)0-E*/+!

()''/+<),1&,0! &*I! '?=-8/+! `--a! /0! `---a! 1-+(*0?/+! <'?(?1/88/,0! `V-=$9a$! H&,+! (/! (&+B! 5/+! =/5+! +),0!

'/+*+</,1*+! 1&,+! 5/*'! +)5.&,0! `1/! 5[/&*! /0! 1/+! +/5+a! +)*+! >)'0/! &=-0&0-),! </,1&,0! #@! 2$! A<'b+! *,/!

<2&+/!1/!'/<)+!1/!:!2B!5&!/+2,10")'.&'9&$!/+0!/+0-8?/!P!<&'0-'!1/!5&!(),(/,0'&0-),!/,!(&+?-,/+!E*-!,[),0!

<&+!+?1-8/,0?/+$!F/00/!>'&(0-),!8/+*'/!5[-''?./'+-4-5-0?!1*!=/5!1&,+!(/+!(),1-0-),+$!%)*'!1/+!8-(/55/+!

1/!(&+?-,/!()8<'-8?/+!1&,+!5/*'!/,.-'),,/8/,0!-),-E*/!,&0->!`(&''?+!,)-'+aB!5/!=/5!<'?+/,0/!0)*d)*'+!

*,/!<&'0! -''?./'+-45/B! 1/!3L!P!KL~B!/0! (/00/!<&'0!/+0!1[&*0&,0!<5*+! ='&,1/!E*/! 5/+!8-(/55/+!),0!?0?!

()8<'-8?/+!+?.b'/8/,0$!F/00/!-''?./'+-4-5-0?!-,1-E*/!E*[-5!D!&!>)'8&0-),!1/!5-&-+),+!-,0/'8-(/55&-'/+!

5)'+! 1/! 5&! ()8<'/++-),B! /0! E*/! 5/+! 5-&-+),+! ?0&45-/+! +),0! <5*+! ,)84'/*+/+! /0e)*! <5*+! >)'0/+! P!

()8<'/++-),!?5/.?/$!^,/!-,>)'8&0-),!+*<<5?8/,0&-'/!/+0!E*/!5/!=/5!/+0!1[&*0&,0!<5*+!-''?./'+-45/!E*/!

5/+!8-(/55/+!+),0!()8<'-8?/+!P!1/+!>)'(/+!-),-E*/+!?5/.?/+!`1-&8&,0+!/0!0'-&,=5/+a$!U/+!(),,/(0-),+!

-,0/'8-(/55&-'/+! +[?0&45-++/,0! 1),(! <5*+! >&(-5/8/,0! 1&,+! (/+! (),1-0-),+B! &./(! *,/! 1?</,1&,(/!

8)-,1'/!1/!5&!()2?+-),!>-,&5/!/,./'+!5&!<'/++-),!)+8)0-E*/!1/!<'?<&'&0-),$!

!

!
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%+#J.)#*.-.+*(.'"()4%(.)3*-#)."39%(&)*&)EH):)4>%2'&%&'"(D)K??*&)4*)3%)+#0.*(,*)4*)L%M3D))

!

!

;1/,0->-/'!5&!,&0*'/!/I&(0/!1/!(/+!5-&-+),+!/+0!*,/!0q(2/!1->>-(-5/$!755/+!+[?0&45-++/,0!.'&-+/845&45/8/,0!

&*!8)8/,0! )�! 5&! ()8<'/++-),! /+0! +*>>-+&,0/! <)*'! H20),+&! 5/+! >)'(/+! 1/! '?<*5+-),! 1/! 5&! 4')++/! 1/!

(&+?-,/!�!<&'!*,!()55&<+/!<&'0-/5!)*! 0)0&5!1/!(/55/Q(-$!%5*+! 5&! ()8<'/++-),!/+0! >)'0/B!<5*+! 5/! (),0&(0!

8-(/55/Q8-(/55/!/+0!/>>-(&(/$!H/!5&!8m8/!>&o),B!<5*+!5&!>)'(/!-),-E*/!/+0!?5/.?/!/0!<5*+!5/+!>)'(/+!1/!

'?<*5+-),!?5/(0')+0?'-E*/+!+),0!&>>&-45-/+!/0!>&(-5/+!P!1?<&++/'�!(/!E*-!>&(-5-0/'&-0!?=&5/8/,0!5/!(),0&(0!

-,0/'8-(/55&-'/$!%&'!&-55/*'+B! -5!/+0!&18-+!E*/!5&!4')++/!1/!(&+?-,/!�!,/!'/()*.'/!<&+!5&!+*'>&(/!1/!5&!

8-(/55/!1/!(&+?-,/!1/!8&,-b'/!2)8)=b,/!8&-+!E*[/55/!/+0!<5*0n0!)'=&,-+?/!/,!>21,8%!<5*+!)*!8)-,+!

1/,+/+!/0!-''?=*5-/'+$
/(

!H&,+!(/!(&+!5/!()55&<+/!1/!5&!4')++/!<&'!()8<'/++-),!</'8/00'&-0!&*I!'?=-),+!

5)(&5-+?/+! /,0'/! (/+! <&0(2+! 1[/,0'/'! 1-'/(0/8/,0! /,! (),0&(0$! S'! 5/+! +?E*/,(/+! <')0?-E*/+! E*-!

(),+0-0*/,0! (/+! '?=-),+! +),0! /,! ='&,1/! <&'0-/! 2D1')<2)4/+B
80

! (/! E*-! +*==b'/! E*/! 5/+! 5-&-+),+! 1/!

+*'>&(/! 8-(/55/Q8-(/55/! +),0! <5*0n0! 1/! 0D</! 2D1')<2)4/$! A! ,)0/'! E*/! (/+! 5-&-+),+! +),0! 0'b+!

<')4&45/8/,0!1/!8m8/!,&0*'/!E*/!(/55/+!E*-!(),1*-+/,0!P!5&!=?5->-(&0-),!<'?+*'/!1[*,!5&-0!/0!E*-!+),0!

?=&5/8/,0! 1?+-=,?/+! +)*+! 5/! .)(&45/! =?,?'-E*/! 1[8;.+">8"?&$! 7,! />>/0! 1&,+! 5/+! 1/*I! (&+B! 5&!

=?5->-(&0-),! -,0/'.-/,0! <&'! &50?'&0-),e1?<&++/8/,0! 1/+! '?<*5+-),+! /,0'/! 8-(/55/+B! 8&-+! +&,+!

8)1->-(&0-),!1/+!(),1-0-),+!<2D+-()Q(2-8-E*/+!1/!5/*'!/,.-'),,/8/,0$!

!

H&,+! *,/! +/(),1/! ?0*1/! /I<?'-8/,0&5/B! ,)*+! &.),+! 0/,0?! 1[/,! +&.)-'! <5*+! +*'! (/+! 5-&-+),+!

-,0/'8-(/55&-'/+B! 5/*'!1*'?/!1/!.-/!/0! 5/+!8?(&,-+8/+!E*-! (),1*-+/,0! P! 5/*'! >)'8&0-),$!Y)*+!&.),+!

<)*'!(/5&!0/+0?!5&!+0&4-5-0?!1/!=/5+!)40/,*+!+*'!*,/!<5*+!='&,1/!<5&=/!1/!<'/++-),!)+8)0-E*/!`d*+E*[P!

#LL!4&'a!/0!/,!1/2)'+!1/!0)*0/!&=-0&0-),!(/00/!>)-+Q(-!`V-=$#La$!U&!()2?+-),!1*!=/5!/+0!/+0-8?/!P!0'&./'+!

*,!12#C'.&'+&.0%>&+%0")B!(&1!5/!<)*'(/,0&=/!1/!8-(/55/+!1/!(&+?-,/!E*-!'/0)*',/,0!+<),0&,?8/,0!1/!

5[?0&0! =/5! P! 5[?0&0! 1-+</'+-),$! F/! 0&*I! /+0!8/+*'?! P! 1->>?'/,0+! 0/8<+! 1[-88/'+-),! 1*! =/5! 1&,+! +),!

+)5.&,0!1/!>&o),!P!+*-.'/!1[?./,0*/5+!/>>/0+!(-,?0-E*/+$!

!

7,!&(()'1!&./(!5/+!'?+*50&0+!<'?(?1/,0+B!5/+!=/5+!<'?<&'?+!P!�!u!L$#!4&'!+),0!5q(2/+!/0!</*!()2?+->+�!5&!

()8<'/++-),!,[?0&,0!<&+!+*>>-+&,0/!1&,+!(/!(&+!<)*'!&++*'/'!*,!(),0&(0!/>>-(&(/!/,0'/! 5/+!8-(/55/+$!

U/+!'?+*50&0+!+),0!<5*+!+*'<'/,&,0+!<)*'!5/+!=/5+!<'?<&'?+!P!1/+!<'/++-),+!�!#!4&'B!,)0&88/,0!/,!(/!

E*-!(),(/',/!5[?.)5*0-),!1/!5/*'!()2?+-),!&./(!5/!0/8<+$!A*I!0/8<+!1[-88/'+-),!5/+!<5*+!()*'0+!`:!/0!
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^Z#>NC#51%(#-)>;3+).#130#$%,3+:0)0,51#10#.)%3#3)<<13#54#1.-)(1#1.#,--)(*#$%,5+0,0+F#,61-#513#(;3%50,03#

2(;-;*1.03# q# 5,# -)<2(133+).# ,# *,.3# 0)%3# 513# -,3# F)(<;# ,331s# *1# 5+,+3).3# 2)%(# $%1# 51# A15# .1# 31#

(1*+321(31#2,3#32).0,.;<1.0#H+5#.&Q#,#2,3#*&,A+0,0+).# +-+C#-).0(,+(1<1.0#,%=#(;3%50,03#*1# 5,#V+A7gN7# K5#

,22,(,+0#2,(#-).0(1#$%1#-13#A153#F+.+331.0#2,(#31#(1*+321(31(#,%=#01<23#5).A3#HZa#>#10#^_#9)%(3NC#10#-1#

*&,%0,.0#25%3#$%&+53#).0#;0;#2(;2,(;3#4#*13#2(133+).3#;516;13#HuN7#J)%(#1=1<251C#%.#A15#2(;2,(;#4#r#f#^#

@,(# 130# 4# m_n# +.0,-0# ,2(?3# ^_# 9)%(3# *1# :;3#87(-00%#!C# 0,.*+3# $%&%.# A15# 2(;2,(;# 4# ^__# @,(# 31#

(1*+321(31# 0)0,51<1.0# *,.3# 51#<Y<1# 5,23# *1# 01<23# H51# (;3%50,0# 130# 2,(0+-%5+?(1<1.0# 6+3+@51# 3%(# 5,#

V+A7^_EN7# O&)(+A+.1# *1# -1# 2>;.)<?.1# 130# 3,.3# *)%01# 4# ->1(->1(# *,.3# 513# 2(1<+1(3# +.30,.03# *1# 5,#

*;-)<2(133+).# *13# A1537# '.# 1FF10C# *13# <13%(13# *1# 01.1%(# 1.# 1,%# 3%(# 513# A153# <).0(1.0# $%1# 513#

<+-15513# (1-)%6(1.0# 51%(# >Q*(,0,0+).# *&)(+A+.1# *,.3# -13# 0)%0# 2(1<+1(3# +.30,.03C# *1# 5&)(*(1# *1# 5,#

<+.%01# )%# *1# 5&>1%(17# O&>Q2)0>?31# 130# $%1# -1001# (15,=,0+).# (,2+*1# *13# )@9103# -).30+0%,.0# 513# A153#

6+1.0#()<2(1#)%#F(,A+5+31(#513#5+,+3).3#+.01(<+-155,+(13#2,(#1FF10#<;-,.+$%17#e,.3#513#A153#2(;2,(;3#4#^#

@,(C#513#<+-15513#3).0#-)<2(+<;13#4#Z_n#*1#51%(#6)5%<1#+.+0+,5C#3+#@+1.#$%1#-10#1FF10#*1#(15,=,0+).#130#

1.-)(1# 5+<+0;7# e,.3# 513# A153# 2(;2,(;3# 4# ^__# @,(C# 513# <+-15513# ).0# !_n# *1# 51%(# 6)5%<1# +.+0+,57#

O)(3$%&15513# (15,=1.0# 4# 51%(# 6)5%<1# *&)(+A+.1C# +5# 130# 1.6+3,A1,@51# $%1# *1# .)<@(1%313# 5+,+3).3#

+.01(<+-155,+(13#3)+1.0#<,5<1.;13#10#F(,A+5+3;137#O,#-)>;3+).#*1#5&1.31<@51#1.#130#,5)(3#3%FF+3,<<1.0#

,FF1-0;1#2)%(#$%1#51#A15#2%+331#31#*;5+01(#-)<25?01<1.0#,%=#01<23#5).A37#

#

#

(

!
!"#$-.$( L&%*+'$C$A$#&( )*( J*A'( )*(?$"*AA*'( )*( "5'&$:*( 8C#*:3'( 45+( "8?4+*''$8:( 8'?8#$M3*(

54+e'(+*'3'4*:'$8:()5:'(A*3+('8A%5:#(4*:)5:#()$77&+*:#'(#*?4'0('5:'(5J$#5#$8:>(

#

#

BF+.#*&,6,.-1(#3%(#-1001#$%130+).#*1#5,#.,0%(1#*13#F)(-13#*1#-)>;3+).#1.0(1#<+-15513#*1#-,3;+.1C#%.1#

21(321-0+61#*1# -1# 0(,6,+5#;0,+0# *1#<13%(1(# 5,# 30,@+5+0;#*13# A153# 1.# F).-0+).#*1#2,(,<?0(13#2>Q3+-):

->+<+$%13#0153#$%1# 5,#01<2;(,0%(1#)%# 5,#2(;31.-1#*&%.#-)<2)3;#0+1(3#H17A7#%(;1C#3153N7#G.1#<13%(1#

*+(1-01#*13#F)(-13#*1#-)>;3+).#<+-1551:<+-1551#2,(#BVP#,6,+0#;A,51<1.0#;0;#1.6+3,A;1#4#5&,((+6;1#*1#

5&+.30(%<1.0# ,%# `8Ot7# P).# *;2,(0# 2)%(# 8)%5)%31# ,# @+1.# 3v(# -)<2()<+3# 513# ->)313# 10# 4# <,#

-)..,+33,.-1#21(3)..1#.&,#1.-)(1#2(+3#51#(15,+3#3%(#-1#2)+.0#4#I1..137#

#

#
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O13# 2()2(+;0;3# *+3-%0;13# *,.3# 513# 31-0+).3# 2(;-;*1.013# 3%AA?(1.0# $%1# 5)(3$%&).# 513# -).-1.0(1C# 513#

<+-15513# *1# -,3;+.13# 1.0(1.0# 1.# -).0,-0# 513# %.13# *13# ,%0(13# 10# F)(<1.0# %.# A15# ,33+<+5,@51# 4# %.#

1<2+51<1.0# -)>;3+F# *1#<+-()A1537# K5# 2,(,+33,+0# +<2)(0,.0#*1# -).F().01(#-1001# 6+3+).#4#*13#<13%(13#

*+(1-013# *1# 5,# 30(%-0%(1# *13# *+321(3+).3# 10# *1# (;2).*(1# ,+.3+# 4# *13# $%130+).3# (1516,.0# *1#
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*&1=2;(+1.-13#*1#(15,=,0+).#3).0#25%0d0#*+3-%0;3#1.#01(<13#*1#6+01331#*1#(15,=,0+).#^bB#7#O13#6+013313#

^bB##<13%(;13#2)%(#*13#*+321(3+).3#-).-1.0(;13#*1#<+-15513#*1#-,3;+.1#3).0#(12)(0;13#*,.3#5,#F+A%(1#

3%+6,.01#HV+A7^!N7#O13#1=2;(+1.-13#).0#;0;#(;,5+3;13#3%(#513#+.30(%<1.03#IPL#*1#5&KI`8'B#*1#I1..13C#

1.#-)55,@)(,0+).#,61-#V(,./)+3#P,(+1001C#->1(->1%(#*,.3#-10#+.30+0%07#

#

#

#

#
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"8:"*:#+5#$8:( *:( "5'&$:*>( /*'( 1
(

( '8:#( A*'( "8:"*:#+5#$8:'( *:( "5'&$:*( )5:'( A*'( 8CD*#'( O(

?$"*AA*()*("5'&$:*()5:'(3:("5'0(4*#$#'(5J+&J5#'("5'&$M3*'(#+e'(,@)+5#&'()5:'(A953#+*>(

(

(

R13#<13%(13#+.*+$%1.0#$%1#5,#<)@+5+0;#*13#->,+.13#-,3;+$%13#.&130#2(,0+$%1<1.0#2,3#,FF1-0;1#2,(#5,#

-).-1.0(,0+).# *,.3# %.1# A,<<1# ,55,.0# *1# "h# 4# ^h_# AbO# 1.# -,3;+.1# H-,((;3# <,%613N7# R1# (;3%50,0#
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!

+[/I<5-E*/!<&'!5/!>&-0!E*/!5/+!8-(/55/+!1/!(&+?-,/!,/!>),0!E*/!+/!'&<<')(2/'!5/+!*,/+!1/+!&*0'/+!P!(/+!

(),(/,0'&0-),+! /0! E*[/55/+! ,/! +),0! /,()'/! ,-! 1?>)'8?/+! ,-! ()8<'-8?/+$! U/+! (&+?-,/+! E*-! 5/+!

(),+0-0*/,0! ,/! +*4-++/,0! &*(*,/! (),0'&-,0/! +*<<5?8/,0&-'/! E*&,1! 5&! (),(/,0'&0-),! &*=8/,0/B! /0!

5/*'!8)4-5-0?!/+0!1),(!-,(2&,=?/$!A!<&'0-'!1/!#@L!=eUB! ! 5&!.-0/++/!1/!'/5&I&0-),!#e!(!&*=8/,0/!(/00/!

>)-+Q(-! 5?=b'/8/,0! -,1-E*&,0! *,/! 1-8-,*0-),! 1/! 5&!8)4-5-0?! 1/+! (2&-,/+! (&+?-E*/+$! U/+! -,0/'&(0-),+!

/,0'/!8-(/55/+!/0!5&!()8<'/++-),!1/+!)4d/0+!5/+!*,+!(),0'/!5/+!&*0'/+!+/845/,0!1),(!+*>>-+&,0/+!<)*'!

-8<&(0/'!5&!8)4-5-0?!1/!(2&-,/+!5/+!(),+0-0*&,0$!H/+!/I<?'-/,(/+!1/!XCY!1*!+)5-1/!E*/!,)*+!&.),+!

<*45-?/+! '?(/88/,0! .-/,,/,0! (),>-'8/'! /0! <'?(-+/'! (/! <2?,)8b,/! `&'0-(5/! A;#Ja$! F/+! /I<?'-/,(/+!

+*==b'/,0!E*/!5[&*=8/,0&0-),!1/+!(),0'&-,0/+!+0?'-E*/+!P!5&!()8<'/++-),!1/!5&!8-(/55/!-,(-0/!5/+!4'-,+!

1/!(&+?-,/+!P!-,0/'&=-'!4/&*()*<!<5*+!>)'0/8/,0!&./(!5/+!,&,)(5*+0/'+!1/!F&%!E*-!5/*'!+),0!<')(2/+$!

U&!</'0/!1/!8)4-5-0?!1/+!(2&-,/+!)4+/'.?/!+*'!5&!V-=$#6!+/'&-0!1),(!/,!<&'0-/!5-?/!P!(/+!<2?,)8b,/+!

1[-,0/'&(0-),!(&+?-,/QF&%!&*I!>)'0/+!()8<'/++-),+$!A!0-0'/!1[-55*+0'&0-),B!5&!V-=$#6!'/<)'0/!5/+!.-0/++/+!

1/! '/5&I&0-),! #e!(! 8/+*'?/+! <)*'! 1/+! 1-+</'+-),+! 1/! (&+?-,/+! ,),! +0'*(0*'?/+! /,! 8-(/55/+! (&'!

/I/8<0/+! 1/! F&! /0! %! `(&+?-,&0/! 1/! +)1-*8B! (/'(5/+! ='-+?+a$! H&,+! (/! (&+B! 5/+! 4'-,+! 1/! (&+?-,/! +/!

+0'*(0*'/,0! /,! </0-0+! &='?=&0+! 1/! E*/5E*/+! (2&-,/+! 0'b+! 2D1'&0?+! /0! +*<<)+?8/,0! 4/&*()*<! <5*+!

5q(2/+!E*[*,/!8-(/55/!1/!(&+?-,/$
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!A*I!>&-45/+!(),(/,0'&0-),+B!5/+!.&5/*'+!1/!#e!(!-,1-E*/,0!E*/!5/+!

(2&-,/+!(&+?-E*/+!+),0!/>>/(0-./8/,0!4/&*()*<!<5*+!8)4-5/+!E*/!(/55/+!(),+0-0*&,0!5/+!8-(/55/+$!A*I!

(),(/,0'&0-),+!<5*+!?5/.?/+B! /0!1/! 5&!8m8/! >&o),!E*/!<)*'! 5/+!8-(/55/+B! 5/+!.-0/++/+!1/! '/5&I&0-),!

&*=8/,0/,0!E*&,1!5/+!&='?=&0+!/,0'/,0!/,!(),0&(0!/0!+[/,(2/.m0'/,0!5/+!*,+!1&,+!5/+!&*0'/+$!

!

H&,+!*,!+/(),1!0/8<+B!,)*+!&.),+!?0*1-?!5&!1D,&8-E*/!/0!5&!8)4-5-0?!1/!</0-0/+!8)5?(*5/+!1&,+!5/+!

1-+</'+-),+! 1/! 8-(/55/+! 1/! (&+?-,/! /0! 1?0/'8-,?! /,! E*)-! (/00/! 8)4-5-0?! /+0! &>>/(0?/! <&'! 5&!

(),(/,0'&0-),!1*!+D+0b8/$!U[-,1-(&0/*'!P!<'-.-5?=-/'!1&,+!(/!(&+!/+0!4-/,!+s'!5/!()/>>-(-/,0!1/!1->>*+-),!

1/! 5[/+<b(/$! Y)*+! &.),+! 8/+*'?! (/! ()/>>-(-/,0! <)*'! 1/+! 0'&(/*'+! 1/! ,&0*'/+! .&'-?/+B! 1&,+! 1/+!

1-+</'+-),+!1/!(&+?-,/!<'?<&'?/+!P!>&o),!<&'!+0'/++!)+8)0-E*/$!U/+!'?+*50&0+!1/!(/+!/I<?'-/,(/+!+),0!

1),,?+!1&,+!5&!V-=$#:$!

!
!

!

!

!"#$%)$) N'??-.'"() 4*.) $"30,-3*.) 4>*%-) *&) 4*) &#%,*-#.) +#"&0'1-*.) 4%(.) 4*.) 4'.+*#.'"(.)

,"(,*(&#0*.) 4*)$',*33*.) 4*) ,%.0'(*D) /*.) ,"*??','*(&.) 4*) 4'??-.'"() ."(&) ("#$%3'.0.) +%#) 3*)

,"*??','*(&)4*)4'??-.'"()!
#
)$*.-#0)+"-#),:%1-*)*(&'&0)B),"(,*(&#%&'"()(-33*)*(),%.0'(*D)

!

!" !"" !"""

"#"

"#$

"#%

"#&

"#'

!#"

 Wang obstruction model

 Jönsson cell model
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 α-lactalbumine, 14.2 kDa
 

 β-lactoglobuline (dimère), 36.8 kDa
 

 BSA, 66.5 kDa
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8,&'9'&0.)4*)#*,:*#,:*)

)

@3!

!

U/+! 8/+*'/+! 1/! 1->>*+-),! 1/! 5[/&*! ),0! ?0?! '?&5-+?/+! <&'! XCYB! 0)*d)*'+! 1&,+! 5/! (&1'/! 1/! ,)0'/!

()55&4)'&0-),!&./(!5[;XG]7A$!U&!0/(2,-E*/!1-0/!P!='&1-/,0+!1/!(2&8<!8&=,?0-E*/!<*5+?!&!?0?!*0-5-+?/$!

755/!8/+*'/! 5/! ()/>>-(-/,0! 1[&*0)1->>*+-),! 1/! 5[/&*!G! E*-! </*0! m0'/! ,)'8&5-+?! <&'! +&! 1->>*+-),!G;! P!

(),(/,0'&0-),! ,*55/! /,! (&+?-,/$! G&,+! +*'<'-+/B! 5/! GeG;! 1/! 5[/&*! 1-8-,*/! P! 8/+*'/! E*/! 5&!

(),(/,0'&0-),!/,!(&+?-,/!&*=8/,0/B!d*+E*[P!&00/-,1'/!3L~!1/!+&!.&5/*'!-,-0-&5/!P!@LL!=eU!1/!(&+?-,/+$!

%)*'!-,0/'<'?0/'!(/00/!1-8-,*0-),B!1->>?'/,0+!8)1b5/+!</*./,0!m0'/!*0-5-+?+$!^,/!)<0-),!'&-+),,&45/!

/+0!1/!(2)-+-'!*,!8)1b5/!P!)4+0'*(0-),!1*!8m8/!0D</!E*/!(/5*-!<')<)+?!<&'!k&,=!/0!&5$!<)*'!1?('-'/!

5&!1->>*+-),!1/!5[/&*!1&,+!1/+!+)5*0-),+!1/!<')0?-,/+!<*'/+$
23729

!H&,+!(/!8)1b5/B!5&!</'0/!1/!1->>*+-.-0?!

1/!5[/&*!/+0!1*/!P!1/+!<2?,)8b,/+!1[)4+0'*(0-),!`*,/!<&'0-/!1*!.)5*8/!,[/+0!<&+!&((/++-45/a!()*<5?+!

P!1/+!/>>/0+!1[2D1'&0&0-),!E*-!+2$&)10%%&)1!5/+!8)5?(*5/+!1[/&*!/,!-,0/'&(0-),+!&./(!5/+!<')0?-,/+$!F/!

8)1b5/! /+0! <&'>&-0/8/,0! &1&<0?! P! ,)+! '?+*50&0+! +*'! 5[/,+/845/! 1/! 5&! =&88/! 1/! (),(/,0'&0-),!

/I<5)'?/! `(>! V-=$#:a$! %&'! &-55/*'+! (/!8)1b5/! ,/! 0-/,0! <&+! ()8<0/! 1/! 5&! <)')+-0?! 1*! 8-5-/*B! (/! E*-!

+*==b'/! E*/! 5&! 1->>*+-),! 1/! 5[/&*! /+0! -,+/,+-45/! P! 5[?.)5*0-),! 1/! 5&! <)')+-0?! &./(! 5&! (),(/,0'&0-),!

`V-=$#3a$!F/(-!<&'&-0! 0)*0!P! >&-0!<5&*+-45/!1&,+! 5&!8/+*'/!)�! 5/+!?(2/55/+!1/!0&-55/!1/! 5&!<)')+-0?!1/+!

1-+</'+-),+!/0!1/+!=/5+!`6Q#LL!,8a!+),0!1&,+!0)*+!5/+!(&+!0'b+!+*<?'-/*'/+!P!5&!0&-55/!1[*,/!8)5?(*5/!

1[/&*!`6!�a$!7,!1[&*0'/+!0/'8/+B!5&!8)5?(*5/!1[/&*!/+0!*,!0'&(/*'!0')<!</0-0!<)*'!m0'/!-,>5*/,(?!<&'!5&!

+0'*(0*'/!1/+!1-+</'+-),+!/0!1/+!=/5+!1&,+!5&!=&88/!1/!(),(/,0'&0-),!?0*1-?/$!

!

U/+! 8/+*'/+! 1/! 1->>*+-),! 1/! 0'&(/*'+! <')0?-E*/+! `�Q5&(0&54*8-,/B! �Q5&(0)=5)4*5-,/B! NGAa! ),0! ?0?!

'?&5-+?/+!&*!G]US!<&'!8-(')+()<-/!(),>)(&5/!VXA%$!U/+!/+<b(/+!+),0!-,-0-&5/8/,0!1-+</'+?/+!1/!>&o),!

2)8)=b,/!1&,+!5/!8/1-*8!/0!([/+0!&*++-!5/*'!1->>*+-),!4')l,-/,,/!E*-!/+0!8/+*'?/!1&,+!(/!(&+$!F/+!

0')-+!0'&(/*'+!),0!?0?!(2)-+-+!<&'(/!E*/!(/!+),0!1/+!<')0?-,/+!1*! 5&-0!E*-!+),0!&8/,?/+!P!1->>*+/'!P!

0'&./'+! 5/+!()*(2/+!(),(/,0'?/+!1/!8-(/55/+!1/!(&+?-,/+! +*'! 5/+!8/84'&,/+!1/!8-(')>-50'&0-),$!F/+!

0')-+!<')0?-,/+!),0!1/!<5*+!1/+!8&++/+!8)5?(*5&-'/+!/0!1),(!1/+!0&-55/+!1->>?'/,0/+B!1/!:!P!9!,8!1/!

1-&8b0'/! 2D1')1D,&8-E*/$! U&! V-=$#:! 8),0'/! E*/! 5&! 1-8-,*0-),! 1/! 5&! 1->>*+-),! /,! >),(0-),! 1/! 5&!

(),(/,0'&0-),!/,!(&+?-,/!/+0!4/&*()*<!<5*+!8&'E*?/!<)*'!(/+!0')-+!0'&(/*'+!E*/!<)*'!5/+!8)5?(*5/+!

1[/&*$!A*++-!(),0'&-'/8/,0!&*!0'&(/*'!&2#B!5&!+0'*(0*'&0-),!1*!+D+0b8/!&!-(-!*,!'n5/!1?0/'8-,&,0!+*'!

5&!1->>*+-),!1/+! 0'&(/*'+$!7,!/>>/0!1&,+!*,!<'/8-/'! '?=-8/!1/!(),(/,0'&0-),B!<)*'!7! �!#@L!=eUB! 5/+!

0'&(/*'+! </*./,0! P! 5&! >)-+! 1->>*+/'! /,0'/! /0! P! 5[-,0?'-/*'! 1/+!8-(/55/+$! H&,+! (/! '?=-8/! 5/+! 0'&(/*'+!

</'1/,0! 5/*'! 1->>*+-.-0?! P!8/+*'/! E*/! 5/+! .-1/+! -,0/'8-(/55&-'/+! +[/>>&(/,0! E*&,1! 5&! (),(/,0'&0-),!

&*=8/,0/$! H&,+! *,! +/(),1! '?=-8/B! P! 7! �! #@L! =eUB! 5/+! 0'&(/*'+! 1->>*+/,0! 0'b+! 8&d)'-0&-'/8/,0! P!

5[-,0?'-/*'!1/+!8-(/55/+!/8<-5?/+!1&,+!5/!=/5$!U&!1->>*+-),!/+0!&5)'+!0'b+!'&5/,0-/!/0!1?</,1!,/00/8/,0!

8)-,+! 1/! 5&! (),(/,0'&0-),$! Y)*+! &.),+!8)1?5-+?! 5&! </'0/! 1/! 1->>*+-),! 1&,+! 5/! <'/8-/'! '?=-8/! 1/!

(),(/,0'&0-),! *,-E*/8/,0B! /,! *0-5-+&,0! 5/! ,&$$' 4".&$! <')<)+?! <&'! N)! R},++),! /0! f�w&,!

k/,,/'+0'}8$
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!F/!8)1b5/!(),+-1b'/!E*/!5&!1->>*+-),!=5)4&5/!1[*,!0'&(/*'!1?</,1!+-8<5/8/,0!1/!+&!

(),(/,0'&0-),! /0! 1/! +/+! <')<'-?0?+! 1/! 1->>*+-),! 1&,+! 5/+! 1/*I! ()8<&'0-8/,0+! E*/! (),+0-0*/,0!

5[/I0?'-/*'! 1/! 5&! 8-(/55/! `5/+! .-1/+! -,0/'8-(/55&-'/+a! /0! 5&! +0'*(0*'/! -,0/',/! 1/! 5&! 8-(/55/$! %&'!

-1/,0->-(&0-),! 1*! 8)1b5/! &./(! ,)+! 1),,?/+! /I<?'-8/,0&5/+B! ,)*+! &.),+! 8),0'?! E*/! 5/+! 0'&(/*'+!

<')0?-E*/+! +),0! <'?+/,0+! /,! 0'b+! ='&,1! ,)84'/! P! 5[-,0?'-/*'! 1/+! 8-(/55/+B! /0! E*/! (/! ,)84'/! /+0!

1[&*0&,0!<5*+! -8<)'0&,0!E*/! 5/! 0'&(/*'!/+0!=')+$!F/!'?+*50&0B! '/5&0-./8/,0!(),0'/Q-,0*-0->B! +[/I<5-E*/!

<')4&45/8/,0! <&'! 1/+! />>/0+! ,),Q+<?(->-E*/+! 1[&00'&(0-),! <')0?-,/+Q(&+?-,/B! &./(! 1/+! <)-,0+! 1/!

(),0&(0!/0!1[&00'&(0-),!<5*+!,)84'/*I!/,0'/! 5/+!<&')-+! -,0/',/+!1/! 5&!8-(/55/!/0! 5&!<')0?-,/!E*&,1!

(/55/Q(-!&!*,/!0&-55/!2D1')1D,&8-E*/!-8<)'0&,0/$! !
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"7"7!# e13-(+20+).#10#<)*;5+3,0+).#*1#5,#F+50(,0+).#

B(0+-513#BKZC#BKg#10#BK^^#

#

J)%(#(,2215C# 5&+*;1#<,+0(1331#H51#2,(+#wN#*1#<).#2()910#,%#`8Ot#;0,+0#$%&%.1#-,(,-0;(+3,0+).#F+.1#*13#

3Q30?<13# -,3;+$%13# (;,5+3;1# 1#(0/ 7(#3;:;# *16,+0# .;-133,+(1<1.0# ,22)(01(# *13# ;5;<1.03# -5;3# *1#

-)<2(;>1.3+).# *13#)2;(,0+).3# *1# F+50(,0+).# *13# +.*%30(+13# 5,+0+?(137#R1001# 30(,0;A+1# .&,6,+0# *1# 31.3#

$%1#3+#5&).#-).F().0,+0#1FF1-0+61<1.0#513#)@31(6,0+).3#)@01.%13#-9<0%',/4#5,#(;,5+0;#*13#)2;(,0+).3#*1#

F+50(,0+).7#G.1#2(1<+?(1# -).F().0,0+).#*1# -1# 0Q21#,#;0;# (;,5+3;1#4# 5,# F,61%(#*13# (;3%50,03#*1# 0>?31#

*&B..1#l+<1.1sC#*)-0)(,.01#*1#D1.16+?61#D;3,.:D%+s+)%#$%+#,6,+0#*;@%0;#3,#0>?31#21%#,6,.0#<).#

,((+6;1# ,%# `8Ot7# R1# 0(,6,+5C# (;3)5%<1.0# ,=;# 3%(# 5,# -).*%+01# 10# 5&)20+<+3,0+).# *1# 5&)2;(,0+).# *1#

F+50(,0+).C#-).3+30,+0#.)0,<<1.0#4#*;01(<+.1(#$%15513#3).0#513#-).*+0+).3#)2;(,0)+(13#3(%'%+,-0#4#2,(0+(#

*13$%15513#5,#F+50(,0+).#.&130#25%3#21(F)(<,.017#O1#2(+.-+21#*13#1=2;(+1.-13#1FF1-0%;13#1.#-1#31.3#130#
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!"#$-)$( -!.( <+$:"$4*( )*'( *Y4&+$*:"*'( )*( ?$"+87$A#+5#$8:( #5:J*:#$*AA*( +&5A$'&*'( 45+( !::*(

K$?*:*d(53("83+'()*('5(#,e'*(-5+#$"A*(!Zh(*#(K$?*:*d(*#(5A>
!)

.>(-1.(i%8A3#$8:()3(+5#$8("+$#$M3*(

-2\{
*
.(*:(78:"#$8:()*(A5(78+"*($8:$M3*(-5D83#()*(;5=A.>(

#

#

K5#3&,A+0#*&1=2;(+1.-13#*1#<+-()F+50(,0+).#0,.A1.0+1551#2)%(#513$%15513#51#F5%+*1#F+50(;#:#%.#5,+0#;-(;<;#:#

-+(-%51#2,(,55?51<1.0#4#5,#<1<@(,.1#4#%.1#6+01331#*)..;17#R1001#6+01331#*1#(1-+(-%5,0+).#21%0#Y0(1#

->,.A;1#4#6)5).0;#10#31#-,(,-0;(+31#4#0(,61(3#%.1#-).0(,+.01#*1#-+3,+551<1.0#4#5,#2,()+#{/C#-).0(,+.01#

*&,%0,.0# 25%3# F)(01# $%1# 5,# 6+01331#130# A(,.*17# O,# F+50(,0+).# 130#<1.;1#*1# F,/).# 4# -1# $%1# 51# F5%=# *1#

21(<;,0+).# C# 3)+0# -).30,.0# 0)%0# ,%# 5).A# *1# 5&1=2;(+1.-17# O,# F+50(,0+).# *;@%01# 4# %.1# 6+01331# *1#

(1-+(-%5,0+).# 3%FF+3,<<1.0# +<2)(0,.01# 2)%(# 5+<+01(# 5&,--%<%5,0+).# *13# <+-15513# *1# -,3;+.1# 4# 5,#

3%(F,-1# <1<@(,.,+(1# 2,(# 513# 1FF103# *;94# ;6)$%;3# *1# 01-"(<%!:,3-:# )"34<:%$$,0%#!7# O,# 2(133+).#
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.&'-&0-),! 1/! (),0'&+0/! GAYG! +*'! *,! +D+0b8/! (),+0-0*?! 1/! .?+-(*5/+! 5-<-1-E*/+! /0! 1[*,/! <')0?-,/!

-8<5-E*?/!1&,+!5&!8&5&1-/!1/!%&'w-,+),B!5[�Q+D,*(5?-,/$!U[)4d/(0->!/+0!1/!(&'&(0?'-+/'!5/+!-,0/'&(0-),+!

5-<-1/+Q<')0?-,/+!/0!1/!1?0/'8-,/'!/,!E*)-!(/+!-,0/'&(0-),+!+),0!'/+<),+&45/+!1/!5&!1?,&0*'&0-),!1/!

5[�Q+D,*(5?-,/! /0! 1/! 5&! >)'8&0-),! 1/! >-4'-55/+! &8D5)Z1/+$! ;5! +[&=-0! 1[*,! 0'&.&-5! /,! ()55&4)'&0-),! &./(!

788&!G<&&'!/0!G&'&2!U-,+/!1/!5[*,-./'+-0?!1/!U*,1$
39

!^,/!<'/8-b'/!+?'-/!1[/I<?'-/,(/+!&!?0?!'?&5-+?/!

>-,!3L#J$!U/+!'?+*50&0+!)40/,*+!+),0!/,!()*'+!1[&,&5D+/$!

!

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

!
R/! 1?('-+! -(-! 4'-b./8/,0! 5/+! 0'&.&*I! E*/! d[&-! 1?8&''?+! /,! <&'&55b5/! 1/! 8),! &(0-.-0?! <'-,(-<&5/! 1/!

'/(2/'(2/!+*'!5&!8-(/55/!1/!(&+?-,/$!;5+!+),0!1&,+!0)*+!5/+!(&+!5-?+!P!(/00/!02?8&0-E*/B!+)-0!P!0'&./'+!5/+!

&<<')(2/+!/0!0/(2,-E*/+!/I<?'-8/,0&5/+!*0-5-+?/+B!+)-0!P!0'&./'+!5/+!E*/+0-),+!=?,?'-E*/+!&4)'1?/+$!;5!

+[&=-0!<)*'!5&!<5*<&'0!1/!0'&.&*I!/,!()*'+!E*-!,/!+),0!<&+!/,()'/!()8<5b0/8/,0!>-,&5-+?+!/0!.&5)'-+?+$!

R/! ,/! 5/+! (),+-1b'/! <&+! <)*'! &*0&,0! ()88/! >&-+&,0! <&'0-/! 1/! 8/+! </'+</(0-./+! 1/! '/(2/'(2/+!

<*-+E*[-5+!,/!(),(/',/,0!<&+!5&!02?8&0-E*/!E*-!8[)((*</!P!<'?+/,0!&*!U;GN%!`<&'0-/!6a$!

!

!

3$:$#! %')0?-,/+!=5)4*5&-'/+!`/,!()*'+a!

A'0-(5/!A;#@!

!

U/+!<2?,)8b,/+!1[-,0/'&(0-),+!/0!1/!+0'*(0*'&0-),!1&,+!5/+!+)5*0-),+!1/,+/+!1/!<')0?-,/+!-,0?'/++/,0!

&*!<'/8-/'!(2/>!1/+!()55b=*/+!1*!G]US!/0!1/!5[;%X!1/!X/,,/+!Q!G0?<2&,/!%?T/,,/(!/0!GD5.-/!N/&*>-5+!Q!

<)*'!5/*'!5-/,!<)0/,0-/5!&./(!5/!()8<)'0/8/,0!1/+!<')0?-,/+!P!5[-,0/'>&(/!/&*Q&-'!`(>!1/+('-<0-),!1/!5&!

02b+/!1/!F)'&5-/!%&+E*-/'B!<&'0-/!#$6a$!U/+!<')0?-,/+!8)1b5/+!+),0!1/+!<')0?-,/+!1*!5&-0!)*!1/!5[j*>!O!

5D+)TD8/B! ).&54*8-,/B! �Q5&(0&54*8-,/B! *0-5-+?/+! 1&,+! 5[-,1*+0'-/! <)*'! 5/*'+! <')<'-?0?+!8)*++&,0/+!

,)0&88/,0$! Y)*+! &.),+! ?0*1-?! 5/! ()8<)'0/8/,0! 1/! (/+! <')0?-,/+! <&'! 1/+! &<<')(2/+! 0)*0! P! >&-0!

+-8-5&-'/+! P! (/55/+! *0-5-+?/+! <)*'! (&'&(0?'-+/'! 5/+! +D+0b8/+! 1/! 8-(/55/+! 1/! (&+?-,/! &*I! >)'0/+!

(),(/,0'&0-),+$!

!

Y)*+!&.),+!'?(/88/,0!<*45-?!5/+!'?+*50&0+!(),(/',&,0!5/!5D+)TD8/B!</0-0/!<')0?-,/!=5)4*5&-'/!1/!#:!

wH&!/0!∼6!,8!1/!1-&8b0'/$!F/00/!<')0?-,/!/+0! 0'b+!4-/,! (&'&(0?'-+?/!1*!<)-,0!1/! .*/!4-)(2-8-E*/!

8&-+!+),!()8<)'0/8/,0!&*I!>)'0/+!(),(/,0'&0-),+!/+0!&++/T!</*!1)(*8/,0?$!G/*5/+!E*/5E*/+!?0*1/+!

Q!<&'>)-+!(),0'&1-(0)-'/+!Q!0'&-0/,0!1/!+/+!<')<'-?0?+!1/!%&$/D0)1&+2,10")!1&,+!(/+!(),1-0-),+B!8&-+!1&,+!

*,/!=&88/!1/!(),(/,0'&0-),!E*-!'/+0/!5-8-0?/!&*I!>'&(0-),+!.)5*8-E*/+!�!L$3QL$6$
(373479;

!H&,+!,)0'/!

?0*1/B!,)*+!&.),+!*0-5-+?!5/+!0/(2,-E*/+!1/!()8<'/++-),!)+8)0-E*/!/0!1/!+)'<0-),!1D,&8-E*/!<)*'!

8/+*'/'!5&!<'/++-),!)+8)0-E*/!1/!+)5*0-),+!1/!5D+)TD8/!Q!/0!1),(!5/+!-,0/'&(0-),+!/,0'/!)4d/0+!Q!1&,+!

*,/!=&88/!1/!(),(/,0'&0-),!5&!<5*+!5&'=/!<)++-45/$!g*/5E*/+Q*,+!1/+!'?+*50&0+!)40/,*+!+),0!1),,?+!

+*'!5&!V-=$3L$!

!

F)88/!<)*'! 5&!8-(/55/!1/!(&+?-,/B! 5[?.)5*0-),!1/! 5&!<'/++-),!&./(! 5&!(),(/,0'&0-),!</*0!+/!1?('-'/!

+*-.&,0!0')-+!'?=-8/+!1/!()8<'/++-),$!C&-+! 5&!()8<&'&-+),!+[&''m0/! -(-!<*-+E*/!5/+!8?(&,-+8/+!8-+!

/,! d/*! +),0! 0'b+!1->>?'/,0+!1&,+! 5/! (&+!1*! 5D+)TD8/$!H&,+! 5/! '?=-8/!1-5*?B! 5&!<'/++-),!8/+*'?/!/+0!

5?=b'/8/,0! +*<?'-/*'/! P! (/55/! &00/,1*/! <)*'! 1/+! <&'0-(*5/+! <),(0*/55/+! ,[-,0/'&=-++&,0! <&+! /,0'/!

/55/+! `.&,[0! f)>>aB! )*! 1/+! +<2b'/+! 1*'/+! -,0/'&=-++&,0! <&'! 1/+! />>/0+! 1/! .)5*8/! /I(5*! `F&',&2&,Q

G0&'5-,=a$!F)8<0/!0/,*!1/!5[&4+/,(/!1[-8<*'/0?+!</<0-1-E*/+!1&,+! 5/+!+)5*0-),+B!(/00/!1->>?'/,(/!,/!

</*0! +[/I<5-E*/'! E*/! <&'! 1/+! />>/0+! 1/! '?<*5+-),! ?5/(0')+0&0-E*/! >)'0/! /,0'/! <')0?-,/+$! ^,! (&5(*5!

02?)'-E*/! 1/! 5&! <'/++-),! )+8)0-E*/! P! <&'0-'! 1/! 5&! (2&'=/! 1/! +*'>&(/! 1*! 5D+)TD8/! /0! 1/! 5&! >)'(/!

-),-E*/!1/!5&!+)5*0-),!,)*+!&!</'8-+!1/!(),>-'8/'!(/00/!2D<)02b+/!`(>!&'0-(5/!A;#@a$!
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!"#$%.$(i%8A3#$8:()*(A5(4+*''$8:(8'?8#$M3*()*('8A3#$8:'()*(A@'8d@?*(5%*"(A5("8:"*:#+5#$8:m(4U(a(*#(

78+"*( $8:$M3*( `F( ?2>( /$J:*( 48$:#$AA&*( O( &M35#$8:( )*( b5:9#( U877>( /$J:*( "8:#$:3*( O( &M35#$8:( )*(

=5+:5,5:Nf#5+A$:J(483+(3:*('8A3#$8:()*('4,e+*'()3+*'>(/*'(7Ae",*'($:)$M3*:#(A*'(",*?$:'(",8$'$'(483+(

A*'(*Y4&+$*:"*'()*(4.#*+)'%55-*!(8'?8#$M3*>(

#

#

e,.3#51#31-).*#(;A+<1#*1#-).-1.0(,0+).C#5&;6)5%0+).#*1#5,#2(133+).#)3<)0+$%1#,61-#5,#-).-1.0(,0+).#

*16+1.0#0(?3#3%(2(1.,.017#O&,%A<1.0,0+).#130#*1#<)+.3#1.#<)+.3#<,($%;1#10#%.#25,01,%#*1#2(133+).#

)3<)0+$%1# 130# ,001+.0# 1.# F+.# *1# (;A+<17# '.# -).3;$%1.-1# 5,# 2(133+).# )3<)0+$%1# (1301# $%,3+<1.0#

30,@51#4#r#≈#"#@,(#2)%(#*13#F(,-0+).3#6)5%<+$%13#-)<2(+31#1.0(1#_7"#10#_7h#HuN7#K5#3&,A+0#1.#F,+0#+-+#*1#5,#

3+A.,0%(1# *&%.1# 0(,.3+0+).# *1# 2>,31# 5+$%+*1:3)5+*1C# 10# 25%3# 2,(0+-%5+?(1<1.0# *1# 5,# -(+30,55+3,0+).# *%#

5Q3)sQ<17#'.#1FF10#*13#,A(;A,03#@5,.->X0(13#,22,(,+331.0#21%#4#21%#*,.3# 513#3,-3#*1#*+,5Q31#10#*13#

321-0(13#`Bx`#)@01.%3#2,(#,+551%(3#<).0(1.0#5,#2(;31.-1#1FF1-0+61#*1#-(+30,%=#*,.3#513#3)5%0+).37#

#

'.F+.# 4# 2,(0+(# *&%.1# F(,-0+).# 6)5%<+$%1# *1# _7hC# 5,# 2(133+).# )3<)0+$%1# ,%A<1.01# 4# .)%61,%# 10# *1#

F,/).#0(?3#(,2+*1#,61-#5,#-).-1.0(,0+).7#e,.3#-1#-,3#0)%013#513#2()0;+.13#).0#-(+30,55+3;3#10#5,#2(133+).#

)3<)0+$%1#130#%.1#<13%(1#*1# 5,# (;3+30,.-1#4# 5,# -)<2(133+).#*1# 5&1<2+51<1.0#*13# -(+30,%=#*,.3# 5,#

3)5%0+).7#

#

e1# F,/).# 0)%0# 4# F,+0# +<2)(0,.01C# .)%3# 0()%6).3# $%1# 5,# -)<2(133+).# 130# 2,(F,+01<1.0# (;61(3+@51# q#

5)(3$%&%.1#3)5%0+).#+.+0+,51<1.0#F)(01<1.0#-)<2(+<;1#10#1.0+?(1<1.0#-(+30,55+3;1#130#:;3#87(%8;-#4#

%.1#2(133+).#)3<)0+$%1#25%3# F,+@51C#1551# (16+1.0#4#%.1#-).-1.0(,0+).# +*1.0+$%1#4#-1551#,001+.01#2,(#

-)<2(133+).# *+(1-017# B%0(1<1.0# *+0C# 5,# 2)3+0+).# *13# 2)+.03# *1# 5,# -)%(@1#rfFHφN# .1# *;21.*# 2,3# *%#

->1<+.#%0+5+3;#2)%(#513#,001+.*(17#8)%3#-13#2)+.03#3).0#*).-#*13#2)+.03#*&;$%+5+@(1#0>1(<)*Q.,<+$%17#

O,# -)%(@1#*1# 5,# V+A7"_#130# ,5)(3# ,33+<+5,@51# 4#%.1#;+,"'%#!/:?;'"'# *%# 5Q3)sQ<1#*,.3# 513#-).*+0+).3#

2>Q3+-):->+<+$%13# %0+5+3;137#G.1#2,(0+1# *1# 5&,(0+-51#$%1#.)%3# -).3,-().3# ,%# 5Q3)sQ<1#130# *;*+;1# 4#

5&;6)5%0+).# *1# -1001# ;$%,0+).# *&;0,0# 1.# F).-0+).# *1# 5,# ->,(A1# *1# 5&)@910# H6,(+,0+).# *1# 2kN# 10# *1#

5&;-(,.0,A1#*1#-1001#->,(A1#HF)(-1#+).+$%1N7#

#

O13# (;3%50,03# -).-1(.,.0# 5&)6,5@%<+.1C# 5,# <13%(1# *1# 313# +.01(,-0+).3# 2,(# 30(133# )3<)0+$%1C# 10# 5,#

30(%-0%(1# `Bx`#*13# 3)5%0+).3# -)<2(+<;13C# F).0# 5&)@910#*&%.#,(0+-51#1.# -)%(3#*1#2(;2,(,0+).# H,(0+-51#

BJaN7#`,.3#(1.0(1(#*,.3#513#*;0,+53#+-+C#.)%3#0()%6).3#$%1#51#-)<2)(01<1.0#*1#-1001#2()0;+.1#130#0(?3#



8,&'9'&0.)4*)#*,:*#,:*.)

)

J@!

!

1->>?'/,0!1/!(/5*-!1*!5D+)TD8/!<)*'!*,/!(2&'=/!,/00/!E*-!/+0!(/</,1&,0!+-8-5&-'/!P!<f!9!`ae&!u!Q"$@!/0!

K$6! <)*'! 5[).&54*8-,/! /0! 5/! 5D+)TD8/B! '/+</(0-./8/,0a$! 7,! <&'0-(*5-/'B! &*(*,/! ('-+0&55-+&0-),! ,[/+0!

)4+/'.?/!<)*'!5[).&54*8-,/B!+&!<'/++-),!)+8)0-E*/!&*=8/,0/!'?=*5-b'/8/,0!&./(!5&!(),(/,0'&0-),B!

/0!�!/+0!0'b+!</*!+/,+-45/!P!5&!>)'(/!-),-E*/!1*!+)5.&,0$!F/+!1->>?'/,(/+!1/!()8<)'0/8/,0!<)*''&-/,0!

'?+*50/'! 1[/>>/0+! 1[-,0/'&(0-),+! +<?(->-E*/+! /,0'/! 5/+! <')0?-,/+! /0! 5/+! (&0-),+! /0! &,-),+! 8-,?'&*I!

<'?+/,0+!1&,+!5/+!+)5*0-),+�!-,0/'&(0-),+!1/!,&0*'/+!+*<<)+?8/,0!0'b+!1->>?'/,0/+!E*&,1!5&!<')0?-,/!

/+0! (2&'=?/! ,?=&0-./8/,0! )*! <)+-0-./8/,0$! H/! 8&,-b'/! 0)*0! P! >&-0! -,0?'/++&,0/B! ),! '/0')*./! (/!

()8<)'0/8/,0!1->>?'/,(-?!1/! 5[).&54*8-,/!/0!1*! 5D+)TD8/! 5)'+E*[),!+[-,0?'/++/!P! 5&! >&o),!1),0! 5/+!

1/*I!<')0?-,/+!+[&((*8*5/,0!P! 5[-,0/'>&(/!/&*Q&-'$!^,!&'0-(5/!/+0!/,!<'?<&'&0-),!+*'!(/!<)-,0!`&'0-(5/!

A%6a$! ;5! +/! >),1/!+*'!1/+!/I<?'-/,(/+!1/! '?>5/(0-.-0?!1/!,/*0'),+!&*IE*/55/+! d[&-!<&'0-(-<?!&./(!8/+!

()55b=*/+!'/,,&-+$!

!

!

3$:$3! C-(')=/5+!`/,!()*'+a!

!

U/!()8<)'0/8/,0!1[)4d/0+!.-/"+42?$&%B!,"4>+&%%0?$&%!/0!>&+4-2?$&%!/,!>-50'&0-),!/+0!*,/!E*/+0-),!

<&'0-(*5-b'/8/,0!-,0?'/++&,0/$!755/!1?<&++/!1/!5)-,!5/!+/*5!(&+!1/!5&!8-(/55/!1/!(&+?-,/!/0!(),(/',/!1/!

,)84'/*I!&*0'/+!)4d/0+!4"#%!8&,-<*5?+!1&,+! 5/+! -,1*+0'-/+!&5-8/,0&-'/+B!<2&'8&(/*0-E*/+B!)*!1*!

0'&-0/8/,0!1/! 5[/&*!O!(),+0'*(0-),+!<')0?-E*/+!1-./'+/+B!)4d/0+!4-)5)=-E*/+B!>5)(+$$$!F/</,1&,0!(/00/!

E*/+0-),!&!?0?!</*!&4)'1?/!d*+E*[P!<'?+/,0!/0!/55/!()88/,(/!+/*5/8/,0!8&-,0/,&,0!P!-,0?'/++/'!5/+!

(2/'(2/*'+!1/+!()88*,&*0?+!%"/1!4211&+!/0!1*!=?,-/!1/+!<')(?1?+$
0479'19/

!

!

U/+!8-(')=/5+!+),0!*,!8)1b5/!-1?&5!<)*'!1/+!'/(2/'(2/+!=?,?'-E*/+!+*'!5/!()8<)'0/8/,0!1/+!)4d/0+!

8)*+!/0!<)'/*I!/,!>-50'&0-),!O!-5+!+),0!>&(-5/8/,0!+D,02?0-+&45/+!/0!5/*'!0&-55/!/0!<')<'-?0?+!?5&+0-E*/+!

</*./,0!m0'/!8)1*5?/+!P!>&o),$!A!8),!<&++&=/!&*!UWF!1/!3L##Q3L#6B!d[&-!'?&5-+?!*,/!<'/8-b'/!?0*1/!

.-+&,0!P!+*-.'/!5&!>-50'&0-),!1/!(/!0D</!1[)4d/0!`+0&=/!1/!V5)'-&,!U&,=/B!3L#3a$!R[&-!(2)-+-!1[*0-5-+/'!1/+!

8-(')=/5+!1/!1/IC&B!1/I0'&,!8)1->-?!<&'!&1d),(0-),!1/! >),(0-),+!8?02&('D5&0/B!+D,02?0-+?+!<&'!*,!

<')(/++*+! 1[?8*5+->-(&0-),Q<)5D8?'-+&0-),$
90798

! U/+! 8-(')=/5+! 1/! (/! 0D</! ),0! 1/+! 0&-55/+! ()8<'-+/+!

/,0'/!#L!/0!@L!�8!`V-=$3#AaB!/0!([?0&-0! 5P!*,!('-0b'/!/++/,0-/5!1&,+!8),!(&+$!7,!/>>/0! 5[-1?/!?0&-0!1/!

+*-.'/! 5&! >-50'&0-),! 1/! 1-+</'+-),+! 1/! (/+! )4d/0+! <&'! 8-(')+()<-/! )<0-E*/! 1&,+! 5/+! 1-+<)+-0->+! 1/!

>-50'&0-),!+<?(->-E*/+!'/<'?+/,0?+!+*'! 5&!V-=$3#N$!F/+!1-+<)+-0->+!)*!40,+"D%->2+21&#+%!?0&-/,0!1/! >&-0!

1-+<),-45/+! &*! UWF! (&'! 1?./5)<<?+! /0! *0-5-+?+! 1/<*-+! E*/5E*/+! 0/8<+! <&'! 5/+! (2/'(2/*'+! 1/! (/!

5&4)'&0)-'/! <)*'! ?0*1-/'! 5&! >-50'&0-),! 1/! <&'0-(*5/+! 1/! 5&0/I! <&'! /I/8<5/$
92793

! F/+!8-(')+?<&'&0/*'+!

+),0! '?&5-+?+! /,! %HCG$! U&! <&'0-/! >-50'&,0/! (),+-+0/! /,! *,! &5-=,/8/,0! 1/! (&,&*I! 1')-0+! 1/! +/(0-),!

'/(0&,=*5&-'/! @L! I! @! �8! 1/! +)'0/! P! (/! E*/! 5/+!8-(')=/5+! +)-/,0! 0)*+! <&'>&-0/8/,0! '/0/,*+! <&'! 5&!

4&4?+2)&$! U/+! '?+*50&0+!1/!(/00/!<'/8-b'/!?0*1/!/I<?'-8/,0&5/!),0!?0?!<5*0n0! -,0?'/++&,0+$!Y)*+!

&.),+!<&'!/I/8<5/!8-+!?.-1/,(/!1/+!<2?,)8b,/+!1/!()8<&(0-),e'/5&I&0-),!1*!1?<n0!/,! >),(0-),!

1/+! <&'&8b0'/+! )<?'&0)-'/+$! Y)*+! &.),+! ?=&5/8/,0! )4+/'.?! E*[-5! /I-+0/! *,/! <'/++-),! 1/! >-50'&0-),!

('-0-E*/! P! <&'0-'! 1/! 5&E*/55/! 5/+! 8-(')=/5+! +),0! <)*++?+! P! 0'&./'+! 5/+! <)'/+! <&'! 1/+! />>/0+! 1/!

1?>)'8&0-),!/0!1/!()8<'/++-),!-,1-.-1*/55/!1/+!)4d/0+$!!

!

V)'0+! 1/! (/+! <'/8-b'/+! )4+/'.&0-),+B! C&'0-,/! C/-'/5/+! 1*! UWF! /0! 8)-Q8m8/! &.),+! 1?(-1?! 1/!
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4-)8&++/! /+0! ,&0*'/55/8/,0! 0'b+! '?+-+0&,0/! P! +&! 1?(),+0'*(0-),�! E*/! (/! +)-0! <&'! .)-/! (2-8-E*/!)*!

/,TD8&0-E*/$! F[/+0! (/! E*[),! &<</55/! 5&! +-,2$,01+2),&! 1/! 5&! 4-)8&++/$
4(74/

! U&! 1?(),+0'*(0-),! 1/! 5&!

4-)8&++/!<&'!1/+!/,TD8/+!/+0!*,!<')(/++*+!,&0*'/5B! E*/! 5[),!/I<5)-0/! P! 5[?(2/55/! -,1*+0'-/55/!<)*'!

)40/,-'! 1/+! +*('/+! ?5?8/,0&-'/+! `(),./'0-+! -,Q>-,/! /,! 4-)(&'4*'&,0! 1-0! 1/! 1/*I-b8/! =?,?'&0-),!

()88/! 5/!4-)?02&,)5aB!)*B!?./,0*/55/8/,0B!/,!&*0'/+!<')1*-0+!?5?8/,0&-'/+!<)*'! 5&!<')1*(0-),!1/!

4-)<5&+0-E*/+!<&'!/I/8<5/$!

!

;,Q.-.)B!5/+!4&(0?'-/+!)*!(2&8<-=,),+!+D,02?0-+/,0!*,!8?5&,=/!()8<5/I/!1/!1->>?'/,0+!/,TD8/+!<)*'!

<&'./,-'!P!1?='&1/'!5/!8&0?'-&*!5-=,)(/55*5)+-E*/$!F/+!/,TD8/+B!+<?(->-E*/+!1/!0/5!)*!0/5!()8<)+&,0B!

.),0!&=-'!/,!+D,/'=-/!<)*'!E*/!5&!1?(),+0'*(0-),!+)-0!)<0-8&5/$!;5!D!&!1/*I!+0'&0?=-/+!O!`-a!5/+!/,TD8/+!

+),0! +/('?0?/+! <&'! 5/+! 8-(')Q)'=&,-+8/+B! /0! .),0! 1),(! &00&E*/'! 5/! 8&0?'-&*! 1/! 8&,-b'/!

-,1?</,1&,0/!/0! $0?+&B! `--a! 5/+!/,TD8/+! '/+0/,0!&((')(2?/+!P! 5&! +*'>&(/!1/+!4&(0?'-/+B! +*'!*,/!+)'0/!

1[-,82/2#.29&!`5/!(/55*5)+)8/a!E*-!'/=')*</!1/+!/,TD8/+!1/!1->>?'/,0/+!,&0*'/+$
40

!H&,+!0)*+!5/+!(&+B!

5[&00&E*/! -,Q.-.)! ,/! +/! >&-0! <&+! /,! +)5*0-),B! 8&-+! &*! +/-,! 1*! >'*-0! E*-! >"#++01B! P! <')I-8-0?! 1[*,!

(2&8<-=,),!E*-!&00&E*/! 5[?()'(/!1[*,!&'4'/B!)*!/,()'/!1&,+! 5/+!()8<)+0/*'+!1/!,)+! d&'1-,+$! ;5!/+0!

1->>-(-5/! 1[/+0-8/'! 5&! (),(/,0'&0-),! /,! /&*! 1&,+! 1/! 0/55/+! +-0*&0-),+B! 8&-+! /55/! /+0! <')4&45/8/,0!

+*>>-+&,0/!<)*'!&++*'/'! 5&!8)4-5-0?!1/+!/,TD8/+!/0e)*!1/+!4&(0?'-/+$!])*d)*'+! -,Q.-.)B! -5!+[&=-0!1),(!

<)*'!5[/,TD8/B!)*!5&!4&(0?'-/!'/()*./'0/!1[/,TD8/+B!1/!+/!>'&D/'!*,!(2/8-,!)*!+/-,!1/!5&!+0'*(0*'/!

0)*0!/,!5&!1?(),+0'*-+&,0$!;,Q.-.)B!),!</*0!1),(!<&'5/'!1[*,/!1?='&1&0-),!1&,+!*,!8-5-/*!2?0?')=b,/!

/0!E*-!&!5-/*!<'-,(-<&5/8/,0!P!1/+!-,0/'>&(/+!5-E*-1/Q+)5-1/$!

!

H&,+! 5[-,1*+0'-/B! 5/! <')(?1?! *0-5-+/! ?=&5/8/,0! 1/+! ()(w0&-5+! 1[/,TD8/+! 8-+! /,! j*.'/! 1&,+! 1/+!

(),1-0-),+!</'8/00&,0!&*I!/,TD8/+!1/!<?,?0'/'!&*!8-/*I!1&,+!5/+!+0'*(0*'/+!<)*'!5/+!1?='&1/'$!U/!

+*4+0'&0! '?/5! /+0! *,! +*4+0'&0! -,+)5*45/! /0! <&'0-(*5&-'/! O! 4')D&0+! 1/! <&-55/! 1/! 45?! )*! &*0'/+! '?+-1*+!

1[/I<5)-0&0-),+! >)'/+0-b'/+! )*! &='-()5/+$! ;5! /+0! 1?='&1?! /,! 8-5-/*! &E*/*I! 1&,+! 1/+! 4-)'?&(0/*'+!

>),(0-),,&,0+! P! 1/+! (),(/,0'&0-),+! 1/! 5[)'1'/! 1/! #LQ3L~! /,! 8&0-b'/! +b(2/$! U&! '?&(0-),! /+0! +)-0!

1-'/(0/!Q!5/!()(w0&-5!/,TD8&0-E*/!/+0!&d)*0?!P!5&!+)5*0-),!Q!+)-0!8?1-?/!<&'!*,!(),+)'0-*8!8-(')4-/,!

E*-! 5*-Q8m8/! <')1*-0! 5/+! /,TD8/+! 1/! 1?='&1&0-),$! UP! &*++-! ,)*+! <)*.),+! <&'5/'! 1/! '?&(0-),+!

(&0&5D0-E*/+!/,!8-5-/*!2?0?')=b,/B!E*-!),0! 5-/*!&*I! -,0/'>&(/+! 5-E*-1/Q+)5-1/!)*!1&,+!1/+!(),1-0-),+!

1/! (),(/,0'&0-),! <')4&45/8/,0! 0'b+! ?5/.?/+! E*&,1! 5/+! /,TD8/+! <?,b0'/,0! 5/! 8&0?'-&*! <)*'! 5/!

1?='&1/'$!

!

;5! /I-+0/!/,()'/!</*!1/!<')(?1?+!</'8/00&,0!1[)40/,-'!1*!4-)?02&,)5!1/!1/*I-b8/!=?,?'&0-),!<&'!

.)-/!/,TD8&0-E*/!`.)-'!5/!<')d/0!>*0*')5!<&'!/I/8<5/!O!200<Oeelll$<')d/0>*0*')5$()8ea$!H&,+!(/!(&+B!

+/*5/!5&!<&'0-/!(/55*5)+-E*/!1/!5&!<5&,0/!/+0!*0-5-+?/$!U/!<')(?1?!(),+-+0/!P!+?<&'/'!8?(&,-E*/8/,0!/0!

(2-8-E*/8/,0! 5&! (/55*5)+/! 1/! 5[2?8-(/55*5)+/! /0! 1/! 5&! 5-=,-,/B! <*-+! `)*! 1/! >&o),! (),()8-0&,0/a! 1/!

+)*8/00'/!5[/I0'&-0!(/55*5)+-E*/!P!1/+!()(w0&-5+!/,TD8&0-E*/+!.-+&,0!P!(),0-,*/'!(/00/!+?<&'&0-),!/0!P!

&55/'!d*+E*[&*!=5*()+/$!U[)<?'&0-),!>-,&5/!.-+/!P!0'&,+>)'8/'!5/!=5*()+/!/,!?02&,)5!<&'!>/'8/,0&0-),$!

U[*,!1/+!(2&55/,=/+!<)*'!(/!0D</!1/!<')(?1?!/+0!1[)<0-8-+/'!5/+!()(w0&-5+!/,TD8&0-E*/+!1/!>&o),!P!/,!

*0-5-+/'!8)-,+!/0!P!(/!E*[-5+!+)-/,0!5/+!<5*+!/>>-(&(/+!<)++-45/+$!

!



=*#.+*,&'9*.)4*)#*,:*#,:*)

)

93!

!

U/! +/(),1! (2&55/,=/! -,1*+0'-/5! (),+-+0/! P! ! &55/'! <5*+! 5)-,! 1&,+! 5&! .&5)'-+&0-),! 1/! 5&! <5&,0/! /0! 1/!

<&'./,-'! P! 1?='&1/'! 0)*0! &*++-! ()8<5b0/8/,0! 5&! 5-=,-,/! /0! 5[2?8-(/55*5)+/$! F),(/',&,0!

5[2?8-(/55*5)+/B! 5&!.)-/!/,TD8&0-E*/!/+0!<&'>&-0/8/,0!/,.-+&=/&45/B
48

!8&-+! 5/+!/I/8<5/+! -,1*+0'-/5+!

+),0! /,()'/! </*! ,)84'/*IB! 0)*d)*'+! <)*'! 1/+! '&-+),+! 1[)<0-8-+&0-),! 1*! <')(?1?! /0! 1/! ()s0! 1/+!

)<?'&0-),+!`<')1*(0-),!1/+!/,TD8/+!,)0&88/,0a$!

!

!

N5&'(#./'!'3,4#@#Q5&'!

!

%&'8-! 5/+! .)-/+! 1[-,./+0-=&0-),! &(0*/55/+! <)*'! 5[&8?5-)'&0-),! 1/+! <')(?1?+B! ),! 0')*./! `&a! 5/!

1?./5)<</8/,0!1/!,)*./55/+!0/(2,-E*/+!1/!<'?0'&-0/8/,0!`(2-8-E*/+B!8?(&,-E*/+a!&.&,0!5[?0&</!1/!

1?(),+0'*(0-),! /,TD8&0-E*/B
42

! `4a! 5&! 1?()*./'0/! 1/! ,)*./55/+! /,TD8/+! <5*+! />>-(&(/+B
43749

! `(a! *,/!

8/-55/*'/!-1/,0->-(&0-),!1/!5&!>&o),!1),0!5/+!/,TD8/+!1?='&1/,0!5/*'!+*4+0'&0B!`1a!!5&!()8<'?2/,+-),!

1/+!'/5&0-),+!/,0'/! 5&!+0'*(0*'/!1/+!/,TD8/+!/0! 5/*'+! >),(0-),+!/,TD8&0-E*/+$! R/!8/!<5&(/!E*&,0!P!

8)-!1&,+!5/!(&1'/!1/+!<)-,0+!`(a!/0!`1aB!/0!8[-,0?'/++/!1),(!&*!1?')*5/8/,0!/0!P!5[/>>-(&(-0?!1/!5[&(0-),!

/,TD8&0-E*/B!&-,+-!E*[&*I!1?0/'8-,&,0+!+0'*(0*'&*I!1/!(/00/!&(0-),!/,TD8&0-E*/$!

!

U/+! ()88*,&*0?+! 1/+! 4-)5)=-+0/+! /0! 1/+! 4-)(2-8-+0/+! +),0! 4-/,! /,0/,1*! 5/+! <'/8-b'/+! P! +[m0'/!

-,0?'/++?/+! P! (/+! <')45?8&0-E*/+�! 5/+! '/(2/'(2/+! .-+&,0! P! (&'&(0?'-+/'! 5/! >),(0-),,/8/,0! 1/+!

/,TD8/+! 1[*,! <)-,0! 1/! .*/!8)5?(*5&-'/! `E*/5+! &(-1/+! &8-,?+! +),0!8-+! /,! d/*!t! E*/55/+! (),1-0-),+!

)<0-8&5/+! 1/! <f!/0! 1/! 0/8<?'&0*'/! taB
44

! /0! P! ?0&45-'! 1/+! (5&++->-(&0-),+! </'8/00&,0! 1[&<<'?2/,1/'!

5/*'!1-./'+-0?!4-)5)=-E*/$
';;

!A!5[2/*'/!&(0*/55/B!5&!<')45?8&0-E*/!1/!5&!1?='&1&0-),!/,TD8&0-E*/!1/!5&!

4-)8&++/! /+0! /,()'/! <'-,(-<&5/8/,0! &4)'1?/! 1/! (/! <)-,0! 1/! .*/B! &./(! 1),(! *,! &((/,0! 8-+! +*'!

5[/,TD8/!/,! 0&,0!E*/! 0/5!/0! +&!(&'&(0?'-+&0-),!?0",8040N#&$!S'!(5&++-E*/8/,0B! (/00/!(&'&(0?'-+&0-),!

/+0! 8/,?/! 1&,+! 1/+! (),1-0-),+! 1\2D1')5D+/! 0'b+! <&'0-(*5-b'/+B! ([/+0! P! 1-'/! .-+! P! .-+! 1[*,! +*4+0'&0!

+)5*45/! /0! /,! +)5*0-),! 1-5*?/$
';'7';(

! Y)*+! +)88/+! 1),(! -(-! 0'b+! 5)-,! 1/+! (),1-0-),+! -,1*+0'-/55/+!

1[2D1')5D+/$!^,/!<'/8-b'/!+?'-/!1/!E*/+0-),+!(),(/',/!1),(!5/!1?')*5/8/,0!1/!5[&(0-),!/,TD8&0-E*/!

1&,+! 1/+! +-0*&0-),+! +-&$$&%! 1/! >),(0-),,/8/,0! `<)-,0! `(aa$! F)88/! 1?dP! ?.)E*?B! *,! &+</(0!

>),1&8/,0&5! 1/! (/00/! '?&5-0?!/+0! E*/! 5/+! /,TD8/+! +),0! (),>'),0?/+! P! *,! +*4+0'&0!8&d)'-0&-'/8/,0!

-,+)5*45/!/0!<&'0-(*5&-'/B!/0!+),0!1),(!&-,+-!(),0'&-,0/+!1/!0'&.&-55/'!P!5[-,0/'>&(/!/,0'/!5/!+*4+0'&0!/0!5&!

+)5*0-),!)�!/55/+!+),0!1-+</'+?/+!/0e)*!1&,+!1/+!(),1-0-),+! 5)(&5/+!1/!0'b+!>)'0/+!(),(/,0'&0-),+!/0!

1),(! 1/! ='&,1! (),>-,/8/,0! +<&0-&5! `V-=$3:Aa$! ^,! &*0'/! &+</(0! -8<)'0&,0! /+0! 5&! ()8<5/I-0?! 1/!

()8<)+-0-),!1*!+*4+0'&0!/0!1/+! -,0/'&(0-),+!/,0'/!+/+!1->>?'/,0+!()8<)+?+!`(/55*5)+/Q2?8-(/55*5)+/B!

5-=,-,/Q(/55*5)+/B!/0($a$!U/+!/,TD8/+!1)-./,0!,?(/++&-'/8/,0!()8<)+/'!&./(!(/00/!()8<5/I-0?!/0!(/+!

-,0/'&(0-),+!<)*'!1?='&1/'!()8<5b0/8/,0!5/!8&0?'-&*$!

!

F),(/',&,0! 5/+! '/5&0-),+! +0'*(0*'/Q>),(0-),! 1/+! /,TD8/+! `<)-,0! `1aaB! 5/+! E*/+0-),+! +),0!

/++/,0-/55/8/,0! 5-?/+! &*! (&'&(0b'/! 8*50-Q8)1*5&-'/! 1/+! /,TD8/+! 5-=,)(/55*5)5D0-E*/+$! 7,! />>/0B! 1/!

,)84'/*+/+! /,TD8/+! ),0! ?.)5*?/+! ./'+! 1/+! +0'*(0*'/+! 8)1*5&-'/+! E*-! <'?+/,0/,0B! /,! <5*+! 1[*,!

8)1*5/!(&0&5D0-E*/B!*,!)*!<5*+-/*'+!8)1*5/`+a!,),Q(&0&5D0-E*/+!&<</5?+!FNC!`(&'4)2D1'&0/!4-,1-,=!

8)1*5/a$
';/

!U/+!FNC!),0!*,/!&>>-,-0?!>)'0/!<)*'!*,!)*!<5*+-/*'+!1/+!()8<)+?+!1/!5&!5-=,)(/55*5)+/$!;5+!

.-/,,/,0!&-,+-!&-1/'! 5[/,TD8/!P!1+"#H&+! +),!+*4+0'&0!/0!P! 5/!1?='&1/'!<5*+!'&<-1/8/,0�!,)0&88/,0!

5)'+E*[-5!+[&=-0!1[*,!+*4+0'&0!-,+)5*45/!/0!()8<5/I/!`V-=$3:Na$!%)*'!&*0&,0B!5/+!8?(&,-+8/+!1[&(0-),!1/!

(/+!FNC!,/!+),0!<&+!/,()'/!(),,*+!&./(!<'?(-+-),$
';01';3

!

!



<*+'4*"#$%*'()*(+*",*+",*(

(

c!#

#

#

#

!"#$%'$( -!.( B&J+5)5#$8:( )93:*( 7$C+*( )*( "*AA3A8'*( 45+( 3:*( *:)8JA3"5:5'*0( $?5J*'( )*(

?$"+8'"84$*(P(A3?$e+*(48A5+$'&*(*#(?$"+8'"84$*("8:78"5A*>
!&,

(/9*:d@?*(5##5M3*(A5('3+75"*(

)*(A5(7$C+*(*#(@(4&:e#+*(45+()*'(48$:#'()*(7+5J$A$#&('#+3"#3+5A*()3(?5#&+$53>(-1.(B&J+5)5#$8:(

)93:*( "834*( )*( J+5$:( )*( CA&( 45+( 3:*( 5+5C$:873+5:8'$)5'*( -!+57kG!.0( $?5J*'( )*(

?$"+8'"84$*(P($??3:87A38+*'*:"*0(C5++*()9&",*AA*(kFF(H?>(i77*#()*(A5(4+&'*:"*()93:(=12(

'4&"$7$M3*()3(Y@A5:*('3+(A5(M35:#$#&()9*:d@?*(?$'*(*:([3%+*(A8+'()*(A95##5M3*>
!&-

(

#

#

e,.3#-1#-).01=01C#513#$%130+).3#32;-+F+$%13#$%&+5#F,%0#,@)(*1(#3).0#513#3%+6,.013#q#

#

>%!;'%+,-0/-!E68"'%+,-0#

7#B#$%1551#6+01331#31#*;()%51#5,#*;A(,*,0+).#1.sQ<,0+$%1#1.#3+0%,0+).#*&+.01(F,-1#10b)%#F,+@51#01.1%(#

1.# 1,%# 10# F)(0# -).F+.1<1.0# 32,0+,5# w# O13# 2,(,<?0(13# -+.;0+$%13# *&%.1# 1.sQ<1# *+FF?(1.0:+53# *&%.1#

,00,$%1#<13%(;1#1.#),&4C#-,*#1.#3)5%0+).#3+<251#10#*+5%;1#)p#51#3%@30(,0#32;-+F+$%1#*1#5&1.sQ<1#130#

<)5;-%5,+(1#10#.1#F)(<1#2,3#*&+.01(F,-1#w#R)<<1.0#1=25+$%1(#-13#*+FF;(1.-13#w#

/

A!'-("3'%#!0<7(#7"*"'%#!#

7#R)<<1.0#+.01(,A+331.0#513#1.sQ<13#,61-#%.1#3%(F,-1#w#R)<<1.0#31#2()2,A1.0:15513#,%#31+.#*&%.1#

30(%-0%(1# 5+A.)-155%5)3+$%1#w#O,#*;A(,*,0+).#31# F,+0:1551#*1#<,.+?(1#>)<)A?.1#)%#>;0;()A?.1#w#`&+5#

1=+301#*13#>;0;()A;.;+0;3#*&,00,$%1C#1.#$%)+#3).0:15513# 5+;13#,%=#>;0;()A;.;+0;3#*1#30(%-0%(1#10b)%#

*1#-)<2)3+0+).#*%#3%@30(,0#w#

7# R)<@+1.# *&1.sQ<13# 3).0# <+313# 1.# 91%# 5)(3# *1# 5&,00,$%1# w# R1# .)<@(1# ;6)5%1:0:+5# 5)(3# *1# 5,#

*;A(,*,0+).#10#*1#5,#(;3%50,.01#(130(%-0%(,0+).#*%#3%@30(,0#,61-#51#01<23#w#O13#1.sQ<13#3&)(A,.+31.0:

+53#*&%.1#F,/).#2,(0+-%5+?(1#2)%(#*;A(,*1(#5&+.01(F,-1#w#O13#+.01(,-0+).3#1.sQ<13:1.sQ<13#).0#15513#%.#

(d51#*,.3#-1001#)(A,.+3,0+).#w##

#

2-&"'%#!0/0'(,3',(-<G#!3'%#!/

7# '.# $%)+# 5,# 2(;31.-1# *&%.# REP# 6+1.0:1551# <)*+F+1(# 51# -)<2)(01<1.0# *&%.1# 1.sQ<1# 6+3# 4# 6+3# *13#

$%130+).3#2(;-;*1.013# q# -+.;0+$%1C#>;0;()A;.;+0;#*1# 5&,00,$%1C#)(A,.+3,0+).#32,0+,51#w#O13#1.sQ<13#

2)33?*1.0:15513#*13#2()2(+;0;3# +.0(+.3?$%13# 32;-+F+$%13#*13# -,(,-0?(13# +.3)5%@51#10# -).F+.;#*1# 51%(#

3%@30(,0#w#





=*#.+*,&'9*.)4*)#*,:*#,:*)

)

9@!

!

2"!$ 677)-+8($(079),:(&'*;($('$+-&+(7'/(;;($

$

R*+E*[P!<'?+/,0B!5/+!E*/+0-),+!(-0?/+!<5*+!2&*0!),0!?0?!&4)'1?/+!P!0'&./'+!5/+!)*0-5+!8?02)1)5)=-E*/+!

/0! (),(/<0*/5+! (5&++-E*/+! 1/! 5&! 4-)5)=-/! /0! 1/! 5[/,TD8)5)=-/! )*! /,! 0)*0! (&+! 4-/,! (),,*+! 1/! (/+!

()88*,&*0?+B!()88/!5&!8-(')+()<-/!)<0-E*/!/0!5/!8&'E*&=/!+<?(->-E*/!1[/,TD8/+!/0e)*!()8<)+?+!

1/! 5&! 4-)8&++/! <&'! /I/8<5/$
';27';4

! C&-+! 8&! (),.-(0-),! /+0! E*/! 5/+! 8)D/,+! 1[)4+/'.&0-),! 8-+! /,!

j*.'/!/,!`4-)Qa<2D+-E*/!/0!<2D+-E*/!1/!5&!8&0-b'/!8)55/!+/!<'m0/,0!?=&5/8/,0!<&'0-(*5-b'/8/,0!4-/,!

P!(/+!E*/+0-),+$!F[/+0!-(-!0)*0!5[)4d/0!1/+!'/(2/'(2/+!E*/!d/!8b,/!/0!E*/!d/!()8<0/!8/,/'!+*'!5/+!#L!

<')(2&-,/+!&,,?/+$!!

!

U[-1?/!<'-,(-<&5/!/+0!1/!<&'./,-'!P!+&-+-'!5[/,TD8/!2#'1+2H20$B!(&1!P!5[&<<')(2/!1/!+),!+*4+0'&0B!)*!4-/,!

&./(! 5&!8&(')8)5?(*5/! E*[-5! /+0! /,! 0'&-,! 1/! 1?='&1/'B! )*! 4-/,! P! 5&! >-,! 1/! +),! &(0-),$! U/+!8)D/,+!

1[)4+/'.&0-),!<)0/,0-/5+!/0!1-+<),-45/+!1&,+!5&!()88*,&*0?!1/+!<2D+-(-/,+!/0!<2D+-()Q(2-8-+0/+!+),0!

,)84'/*I$! ;5! </*0! +[&=-'! 1/! 0/(2,-E*/+! 1/! .-+*&5-+&0-),! 1-'/(0/! `AVCB! 0)8)='&<2-/! iaB! 1/!

(&'&(0?'-+&0-),!-,1-'/(0/!`1->>*+-),!1/!'&D),,/8/,0B!'?>5/(0-.-0?!1/!,/*0'),+aB!)*!1[&*0'/+!8)D/,+!1/!

8/+*'/+!1/!5[&(0-.-0?!/0!1/!5&!8)4-5-0?!1[*,/!/,TD8/!`G%XB!gFCQHB!8/+*'/+!1/!1->>*+-),a�!5[/++/,0-/5!

1/! (/+! 0/(2,-E*/+! </'8/00&,0! 1[)40/,-'! 1/+! -,>)'8&0-),+! &*I! ?(2/55/+! 8?+)+()<-E*/+! /0!

,&,)8?0'-E*/+$!F),(/',&,0!5/+!+*4+0'&0+!P!8/00'/!/,!j*.'/!&./(!(/+!0/(2,-E*/+B!-5!/+0!/,.-+&=/&45/!

1&,+!(/'0&-,+!(&+!1[*0-5-+/'!1/+!8&0?'-&*I!4'*0+!/0!,&0*'/5+!`<&-55/!1/!45?!<&'!/I$a$!^,/!&*0'/!8&,-b'/!

1[&4)'1/'!5/+!(2)+/+!Q!/0!([/+0!(/55/!E*/!d/!.&-+!<'-.-5?=-/'!1&,+!8/+!'/(2/'(2/+!Q!/+0!1/!0'&.&-55/'!+*'!

1/+!+*4+0'&0+!8)1b5/+!+-8<5->-?+!`8),)QB!4-QB!0'-Q(),+0-0*&,0+aB!/0!E*-!'/<')1*-+/,0!*,/!)*!<5*+-/*'+!

(&'&(0?'-+0-E*/`+a!1*!+*4+0'&0!'?/5!O!+-0*&0-),!1[-,0/'>&(/B!(),>-,/8/,0$!

!

A! 5[-,0/',&0-),&5B! </*! 1/! =')*</+! ),0! /,()'/! 0/,0?!)*! &1)<0?! (/! 0D</! 1[&<<')(2/$! F),(/',&,0! 5/+!

0/(2,-E*/+! 1/! .-+*&5-+&0-),! 1-'/(0/B! -5! /+0! (/</,1&,0! 1->>-(-5/! 1/! ,/! <&+! (-0/'! (/00/! ?0*1/! >-,)Q

d&<),&-+/!E*-!8),0'/!5&!<')='/++-),!1[*,/!/,TD8/!(/55*5)5D0-E*/!+*'!*,!4'-,!1/!(/55*5)+/!<&'!AVC!P!

='&,1/! .-0/++/$
'';

! H/+! ?0*1/+! +<)'&1-E*/+! 1/! =')*</+! /*')<?/,+! `V-,5&,1/B! G*b1/a! </*./,0!

?=&5/8/,0!m0'/!(-0?+B!,)0&88/,0!(),(/',&,0!1/+!&<<')(2/+!AVC!)*!1/+!/I<?'-/,(/+!<'?5-8-,&-'/+!

1/!1->>*+-),!1/!'&D),,/8/,0!&*I!</0-0+!&,=5/+$
'''7''(

!C&-+!(/!+),0!1/+!=')*</+!&8?'-(&-,+!E*-!+/!+),0!

5/!<5*+!&00/5?+!P!1/+!)4+/'.&0-),+!1/!(/!=/,'/B!&./(!/,!<&'0-(*5-/'!(/5*-!1/!C-(2&/5!G$!z/,0! `G&,1-&!

Y&0-),&5!U&4)'&0)'-/+aB
''/

!/0!(/5*-!1/!S'5&,1)!X)d&+!`Y)'02!F&')5-,&!G0&0/!^,-./'+-0Da$
''0

!;5!+[&=-0!1&,+!

0)*+!5/+!(&+!1/!=')*</+!(5&-'/8/,0!?0-E*/0?+!?0"42%%&!/0!1/!,&0*'/!8*50-1-+(-<5-,&-'/$!;5!+/845/!E*/!

5/+! 5&4)'&0)-'/+! 1/! <2D+-()Q(2-8-/! /0! <2D+-E*/! 1/+! ()55)Z1/+!9-)-+2$0%1&%! /0! '?<*0?+! `U*,1B! |*'-(2B!

f&'.&'1!<&'!/I$a!,/!+/!+),0!<&+!/,()'/!1-'/(0/8/,0!-,0?'/++?+!&*!()*<5/!/,TD8/Q+*4+0'&0$!

!

A! 5[?(2/55/! ,&0-),&5/B! /0! 2)'+! ;YXAB! ),! ,)0/! 4-/,! +s'! 5/+! 0'&.&*I! 1*! F7XCAc! P! W'/,)45/B! )�! 1/+!

<2D+-()Q(2-8-+0/+!`/$=$!N'*,)!R/&,B!R/&,QU*(!%*0&*Ia!(&'&(0?'-+/,0!/0!8&,-<*5/,0!5/+!<&')-+!.?=?0&5/+!

/0! 5/*'+! ()8<)+?+B! +&,+! 0)*0/>)-+! +[-,0?'/++/'! 1-'/(0/8/,0! &*I! <2?,)8b,/+! 1/! 1?='&1&0-),!

/,TD8&0-E*/!1/!(/+!<&')-+$
''87''2

!7,>-,!&*!+/-,!1/!5[;YXAB!([/+0!/++/,0-/55/8/,0!5/!5&4)'&0)-'/!N;A!E*-!

/+0!()*0*8-/'!1/+!&<<')(2/+!<2D+-()Q(2-8-E*/+!()88/!5&!gFCQHB!5[AVCB!5&!'?>5/(0-.-0?!1/!,/*0'),+B!

<)*'!/++/,0-/55/8/,0!5&!(&'&(0?'-+&0-),!1/!8&0?'-&*I!4-)+)*'(?+B!/0B!1/!>&o),!'?(/,0/!/0!/,()'/!</*!

(/,0'?/! +*'! 5/+! E*/+0-),+! 5-+0?/+! (-Q1/++*+B! <)*'! 5&! (&'&(0?'-+&0-),! 1/! 1?='&1&0-),+! /,TD8&0-E*/+!

`N/',&'1! F&02&5&! /0! F?5-,/! C)'/&*B! 7+0/55/! N),-,a$
''31''4

! U[;YXA! 1/! X/-8+! /,=&=/! ?=&5/8/,0! *,!

0)*',&,0! 1/! (/! (n0?! 1/<*-+! 5[&''-.?/! 1/! W&4'-/5! %&{+! /0! 5/+! 0/(2,-E*/+! 1/! 8/+*'/+! 1/! 1->>*+-),!

1[/,TD8/+!<&'!VXA%!1&,+!1/+!8&0'-(/+!5-=,)(/55*5)+-E*/+$
'(;7'('

!
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#

R)<<1# ;6)$%;# 2(;-;*1<<1.0C# 5&,22()->1# $%1# 91# 2(+6+5;A+1# *,.3# <13# (1->1(->13# -).3+301# 4#

-,(,-0;(+31(# 5&,-0+).#1.sQ<,0+$%1#3%(#*13#0,)0'("'0/8#:H&-0#10#*,.3#*13#-).*+0+).3#(12(;31.0,0+613#

*1#5,#(;"&%';#*%#2()-;*;#q#+.01(F,-1#5+$%+*1:3)5+*1C#F)(013#-).-1.0(,0+).3C#-)<251=+0;#*1#-)<2)3+0+).7#

l1# 2(;31.01# *,.3# 5,# 3%+01# 513# 0()+3# 0Q213# *1# 3%@30(,03# <)*?513# $%1# 9&,+# ->)+3+# *&%0+5+31(# q# 0%1# F+5<3#

<+.-13C# 0%%1# 3)5%0+).3# 31<+:*+5%;13C# 0%%%1# 2,(0+-%513# -)55)]*,5137# B6,.0# -1-+C# 91# *;-(+3# (,2+*1<1.0# 513#

2)5Q<?(13#10#513#1.sQ<13#,61-#513$%153#9&,+#*;-+*;#*1#0(,6,+551(#1.#2(+)(+0;7#

#

#

>?(%@!7/!)/<)#'-#!"#!7"!9A"3;8$"!

#

O13#(1->1(->13#-).-1(.,.0#5,#6,5)(+3,0+).#*1#5,#@+)<,331#).0#1331.0+1551<1.0#F)-,5+3;13#3%(#5,#2,(0+1#

-155%5)3+$%1#*1#5,#@+)<,331#Ha_n#1.#<,331N7#R1-+#3+<251<1.0#2,(-1#$%1#513#*;@)%->;3#*%#e:A5%-)31C#

2()*%+0# *1# *;A(,*,0+).# *1# 5,# -155%5)31C# 3).0# *;94# 0(?3# @+1.# -)..%3# 10# $%&+5# 1=+301# *1# .)<@(1%=#

2()-;*;3#*1#-).61(3+).#*%#e:A5%-)31#1.#2()*%+03#*&+.0;(Y07#O,#2()@5;<,0+$%1#*1#5,#*;A(,*,0+).#10#*1#

5,# 6,5)(+3,0+).# *13# >;<+-155%5)313# H9%3$%&4# !hn# *1# 5,# @+)<,331# uN# ,# @1,%-)%2# 2X0+# *1# -1# *&,3#<

3-!'(%08-C# ,5)(3#<Y<1#$%&+5# ,22,(,+0# ;-).)<+$%1<1.0#10#;-)5)A+$%1<1.0#.;-133,+(1#*1# 0()%61(#4#

%0+5+31(# -1001# <,0+?(1# 2(1<+?(17
!##

# O13# >;<+-155%5)313# 3).0# *13# 2)5Q<?(13# *1# 21.0)313#

H1331.0+1551<1.0NC# ,61-# %.1# ->,+.1# 2(+.-+2,51# A;.;(,51<1.0# -).30+0%;1# *1# =Q5)313# 10# *13#

@(,.->1<1.03# ,(,@+.)31C# <,..)31C# 10# A5%-)317# O1# e:=Q5)31# 10# 51# O:,(,@+.)31# 3).0# 513# 2()*%+03#

2(+.-+2,%=# *&%.1# *;-).30(%-0+).# 0)0,51# *&%.1# >;<+-155%5)31C# 10# +5# 1=+301# *1# .)<@(1%313# 6)+13#

2)33+@513# *1# 6,5)(+3,0+).# *1# -13# -)<2)3;3# q# @+)F%153C# -).61(3+).# 1.# +.A(;*+1.03# 2)%(# 5&+.*%30(+1#

,5+<1.0,+(1C#5,#2>,(<,-+1#H2()@+)0+$%13NC#)%#5,#->+<+1#H3%(F,-0,.03N7#

#

e,.3# 51# -,*(1# *1# <13# (1->1(->13C# 5&+*;1# 130# *).-# *&%0+5+31(# -)<<1# <,0+?(1# 2(1<+?(1# %.1#

>;<+-155%5)31#<)*?51C# 1=0(,+01# *&%.1# @+)<,331# (;1551# 10# 3%FF+3,<<1.0# 2%(1# 2)%(# *13# 1=2;(+1.-13#

(12()*%-0+@5137#B2(?3#*+3-%33+).#,61-#<13#-)55?A%13#*1# 5&;$%+21#-"'"&60-/-'/ %!*;!%-(%-/-!E68"'%+,-#

*%# OK`EJC# <).# ->)+=# 3&130# 2)(0;# 3%(# %.# ,(,@+.)=Q5,.1# HBxN# 1=0(,+0# *%# @5;# 10# -)<<1(-+,5+3;# 2,(#

P1A,sQ<1# HJ:jBxMOC#2)%(#1%*1/7,(%'6/=1-"'/ $&#,(/"(")%!#96&"!/#$/ &#=/5%03#0%'6N7# O1#2)5Q<?(1#130#

-).30+0%;# *&%.1# ->,+.1# 2(+.-+2,51# *&%.+0;3# e:=Q5)31# (15+;13# 1.#β:H^→aN# 3%(# 513$%15513# 6+1..1.0# 31#

A(1FF1(#*13#%.+0;3#O:,(,@+.)31#3%(#513#)=QA?.13#2)3+0+)..;3#1.#R"#10b)%#R!#HV+A7"hBN7#

#

#

#

#

!"#$%)$( -!.( f#+3"#3+*( J&:&+$M3*( )93:( 5+5C$:8Y@A5:*>( -1.( =*+#5$:'( '3C'#$#3#'( 5+5C$:8'*(

4*3%*:#(48+#*+(3:(5"$)*(7&+3A$M3*(-6*.0(3:(J+834*?*:#(5"&#@A*( -!Y.0(83(3:(5"$)*(?&#,@A(

JA3"3+8:$M3*( -RA3.>( /*'( 7Ae",*'( +83J*'( $:)$M3*:#( A*'( d8:*'( )*( "A$%5J*( )93:*( *:)8NQN

-GnI.Y@A5:5'*>#

#



=*#.+*,&'9*.)4*)#*,:*#,:*)

)

99!

!

U&!'?<&'0-0-),!1/+!+*4+0-0*0-),+!`0D</!/0!,)84'/a!+*'!5&!(2&-,/!1/!ID5)+/!/+0!<+/*1)Q&5?&0)-'/!/0!</*0!

.&'-/'!1[*,/!/+<b(/!.?=?0&5/!P!5[&*0'/$!U&!+)5*4-5-0?!1*!<)5D8b'/!1&,+!5[/&*!1?</,1!1/!+&!0&-55/!/0!1/!

+),!1/='?!1/!+*4+0-0*0-),$!U/+!Ai!5/+!<5*+!+*4+0-0*?+!+),0!5/+!<5*+!+)5*45/+!1&,+!5[/&*B!5/+!+*4+0-0*0+!

&'&4-,)+/! 5&0?'&*I! ./,&,0! /8<m(2/'! 5/+! (2&-,/+! 1/! ID5&,/! 1/! +[&++)(-/'! 5/+! *,/+! &*I! &*0'/+! <&'!

>)'8&0-),! 1/! 5-&-+),+! 2D1')=b,/+$
'(/

! U/! 1/='?! 1/! +*4+0-0*0-),! 1*! %QkAihU! /+0! 1/! L$J! `J! '?+-1*+!

&'&4-,)+/!<)*'!#L!ID5)+/+aB!5*-!&++*'&,0!&-,+-!*,/!0'b+!4),,/!+)5*4-5-0?!1&,+!5[/&*$!H&,+!5&!,&0*'/B!/0!

1),(!.'&-+/845&45/8/,0!&./(! 5/!<)5D8b'/!E*/!,)*+!*0-5-+),+B!(/'0&-,+!+*4+0-0*0+!&'&4-,)+/!<)'0/,0!

1/+! >),(0-),+! >?'*5-E*/+B! &(?0-E*/+B! /0! =5*()'),-E*/+! `V-=$3@Na$! G/*5/+! 5/+! >),(0-),+! &(-1/!

=5*()'),-E*/!<)'0/,0!*,/!(2&'=/!,?=&0-./!P!1/+!<f!*+*/5+!`<z&!≈!6$@a$!755/+!+),0!</*!,)84'/*+/+!+*'!

*,/!8m8/! (2&-,/! /0! 5[Ai! </*0! '&-+),,&45/8/,0! m0'/! (),+-1?'?! ()88/! *,! <)5D8b'/! =5)4&5/8/,0!

,),! (2&'=?$! H/+! /I<?'-/,(/+! G7FQCAUG! '?&5-+?/+! /,! 3L#:! +*'! (/! <)5D8b'/! -,1-E*/,0! *,/!

<)5D1-+</'+-0?! /,! 0&-55/! &++/T! -8<)'0&,0/! &./(! *,/! 8&++/! 8)5&-'/! /,! <)-1+! C<! u! :LL! wH&! /0! /,!

,)84'/!C*!u!#@L!wH&$!G),!X?!8)D/,!/+0!1/!@9!,8$!

!

F),(/',&,0!5/+!/,TD8/+B!-5!+[&=-0!1[?0*1-/'!<'-,(-<&5/8/,0!5[&(0-.-0?!/,1)Q�Q`#�:aID5&,&+/!/0!1),(!5/!

(5-.&=/!1/!5&!(2&-,/!<'-,(-<&5/!1/!5[Ai!/,0'/!1/*I!8),)8b'/+!1/!ID5)+/!`>5b(2/!')*=/!+*'!5&!V-=$3@a$!

F/00/!>),(0-),!-,0?'/++/!<&'0-(*5-b'/8/,0!8/+!()55b=*/+!1*!U;GN%!`F?1'-(!C),0&,-/'B!F5&-'/!H*8),aB!

/0! 5[-1?/! /+0! E*/! 5/+! &<<')(2/+! E*/! d/! 1?./5)<</! <*-++/,0! &-1/'! (/+! (2/'(2/*'+! P! (&'&(0?'-+/'! 5/+!

/,TD8/+!E*[-5+!1?()*.'/,0!/0!?0*1-/,0$!7,!=*-+/!1/!1-4"0)B!,)*+!*0-5-+/'),+! 5&!ID5&,&+/!Y<iD,##AB!

/,TD8/! (),,*/! /0! 4-/,! (&'&(0?'-+?/! 1),0! -5! /+0! <)++-45/! 1/! <')1*-'/! *,! 8*0&,0! -,&(0->$
';(

! ;5! /+0!

?=&5/8/,0!<)++-45/B!<&'!1/+!0/(2,-E*/+!8&-0'-+?/+!&*!U;GN%!1/!<')1*-'/!*,/!Y<iD,##A!+*'!5&E*/55/!

*,! FNC! &*'&! ?0?! ='/>>?$! H&,+! ,)0'/! (&+B! *,! 4),! (&,1-1&0! /+0! 5/! FNC! 7bJ^?DWB! +<?(->-E*/! 1/+!

&'&4-,)ID5&,/+$
'(0

!

!

!

F#H!1#%2'!2#/4&'!

!

H&,+!(/!<'/8-/'!(&+B!5/!+*4+0'&0!8)1b5/!/+0!*,/!-,0/'>&(/!<5&,/!(),+0-0*?/!1*!<)5D8b'/!(2)-+-B!(&1!

*,! >-58! 8-,(/! 1/! (/! 8&0?'-&*! `#LQ#LL! ,8a$! U/! >-58! /+0! /,+*-0/! 8-+! &*! (),0&(0! 1[*,/! +)5*0-),!

/,TD8&0-E*/!/0!5[&(0-),!1/!5[/,TD8/!/+0!+*-.-/!<&'!1->>?'/,0/+!0/(2,-E*/+!1[&,&5D+/!/IQ+-0*!)*!-,Q+-0*!O!

gFCQH!<)*'! 5&! </'0/! 1/!8&++/! /0! 5/+! <')<'-?0?+! .-+()?5&+0-E*/+! 1*! >-58!/,! ()*'+! 1/! 1?='&1&0-),B!

/55-<+)8?0'-/!<)*'!5[?<&-++/*'!1/!5&!()*(2/B!G%XB!'?>5/(0-.-0?!i!)*!1/!,/*0'),+!<)*'!5&!()8<)+-0-),!1*!

>-58! 1&,+! +),! ?<&-++/*'B! 8-(')+()<-/! AVC! <)*'! *,/! .-+-),! 1-'/(0/! 1/! 5[/>>/0! 1/! 5[/,TD8/! +*'! 5&!

0)<)='&<2-/! 1/! +*'>&(/$! %&'! (/! 0D</! 1[&<<')(2/B! 5&! E*/+0-),! 1/! 5[&(0-),! /,TD8&0-E*/! +*'! *,/!

-,0/'>&(/!+)5-1/!/+0!1-'/(0/8/,0!&4)'1?/$!

!

U/!<'-,(-</!1[*,!0/5!+*-.-!,[/+0!<&+!,)*./&*!/0!1/+!/I<?'-/,(/+!1/!(/!0D</B!=?,?'&5/8/,0!>),1?/+!+*'!

5&! 0/(2,-E*/! gFCQHB! ),0! ?0?! '/<)'0?/+! <&'! <5*+-/*'+! =')*</+! (/+! 1/',-b'/+! &,,?/+$
''07''47'(87'(2

!

F/</,1&,0!(/+!0'&.&*I!+/!(&,0),,/,0!<'/+E*/!/I(5*+-./8/,0!P!5[?0*1/!1/!(/55*5&+/+!/0!1/!+*4+0'&0+!

(/55*5)+-E*/+�!1?5&-++&,0!&-,+-!5/+!+*4+0'&0+!2?8-(/55*5)+-E*/+B!5/+!/,TD8/+!(&<&45/+!1/!5/+!1?='&1/'B!

/0! 5/+! +<?(->-(-0?+! 1/! (/+! +D+0b8/+$! A*++-! 5/! <')45b8/! 1/! 5&! 1?(),+0'*(0-),! /,TD8&0-E*/! /+0!

+D+0?8&0-E*/8/,0!&4)'1?!1/!5[*,-E*/!<)-,0!1/!.*/!1*!+*4+0'&0!O!5/+!(2/'(2/*'+!*0-5-+/,0!*,/!/,TD8/!

<&'0-(*5-b'/! `.)-'/! *,! ()(w0&-5! 1[/,TD8/+! ()88/'(-&5aB! 8)1->-/,0! 5&! +0'*(0*'&0-),! /0e)*! 5&!

()8<)+-0-),! 1*! +*4+0'&0B! /0! '/=&'1/,0! 5[-,(-1/,(/! 1/! (/+! 8)1->-(&0-),+! +*'! 5/+! ?0&</+! 1/! 5&!

1?(),+0'*(0-),!0/55/+!E*/!(&'&(0?'-+?/+!<&'!gFCQH$! ;5!+/845/!(/</,1&,0!<)++-45/!/0!<')8/00/*'!1/!
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-)<25;01(# -1001# ,22()->1# 2,(# 5&%0+5+3,0+).# *&1.sQ<13# 2()*%+013# 2,(# +.A;.+1(+1# 1.sQ<,0+$%1C# ,%=#

2()2(+;0;3#<)*%5;13#2,(#<%0,0+).#*1#-1(0,+.3#,-+*13#,<+.;37#R1-+#21(<100(,+0#*&,@)(*1(#51#2()@5?<1#

*,.3#0)%01#3,#*+<1.3+).C#10#*1#(;2).*(1#4#*13#$%130+).3#(1516,.0#0)%0#,%0,.0#*%#3%@30(,0#$%1#*13#

(15,0+).3# 30(%-0%(1:F).-0+).# *13# 1.sQ<13# ;0%*+;13# 10b)%# *13# 3;$%1.-13# *&,-0+).3# 1.sQ<,0+$%13#

<+313# 1.# 91%7# '.F+.# (,(13# 3).0# 513# ,%01%(3# 31# (+3$%,.0# 4# -).F().01(# 513# 3+A.,%=# )(,'0# +33%3# *&%.1#

1=2;(+1.-1#~RP:e#4#*13#<)*?513#2>Q3+$%13#21(<100,.0#*1#*;-(+(1#5&;6)5%0+).#*13#2()2(+;0;3#*%#F+5<#

,%# -)%(3# *&%.1#*;A(,*,0+).# 1.sQ<,0+$%17
!#%

# O,#<)*;5+3,0+).# *13# 0(,-;3#~RP:e#)@01.%3# 5)(3# *1# 5,#

*+A130+).#1.sQ<,0+$%1#*&%.#F+5<#(1301#*).-#%.#6;(+0,@51#->,551.A17#'551#130#2)%(0,.0#+.*+321.3,@51#4#

5,#$%,.0+F+-,0+).#2(;-+31#*13#2>;.)<?.13#<+3#1.#91%#q#,*3)(20+).#+((;61(3+@51C#)%!:%!*#Hf#,33)-+,0+).#

32;-+F+$%1#1.sQ<1:3%@30(,0NC#10#-5+6,A1#1.sQ<,0+$%17#

#

J5%3+1%(3#30(,0;A+13#3).0#2)33+@513#2)%(#2(;2,(1(#%.#F+5<#<+.-1#*&%.#Bx#3%(#%.1#3%(F,-17#O,#2(1<+?(1#

10# -1(0,+.1<1.0# 5,# 25%3# 3+<251# -).3+301# 4# 5,+331(# 3&,*3)(@1(# 32).0,.;<1.0# 51# 2)5Q<?(1# 3%(# %.1#

3%(F,-17# `%(# 513# 3%(F,-13#*&)(#$%1# -).30+0%1.0# A;.;(,51<1.0# 513# -,201%(3#)%# -(+30,%=#*1#~RP:eC# 5,#

$%,.0+0;#*&Bx#,*3)(@;1#130#*1#5&)(*(1#*%#<A#2,(#<
#

#$%,.*#51#-(+30,5#130#<+3#,%#-).0,-0#*&%.1#3)5%0+).#

*&Bx#4#∼^#AbO7#R1001#,*3)(20+).#130# +((;61(3+@51#10# 51# F+5<#.1# 31# (1*+321(31#2,3#2,(# 5,6,A1#,61-#*1#

5&1,%7# t.# .1# -).0(d51# 2,3# 5,# 30(%-0%(1# *%# F+5<# *,.3# -1# -,3# 10# 513# ->,+.13# 3).0# 6(,+31<@5,@51<1.0#

,*3)(@;13#*1# F,/).#,5;,0)+(1#3%(# 5,#3%(F,-17#O,#V+A7"ZB#<).0(1# 51# (;3%50,0#*&1=2;(+1.-13#~RP:e#*1#

3%+6+#*1#5,#*;A(,*,0+).#*&%.#F+5<#*&Bx#2()*%+0#*1#-1001#F,/).#2,(#0()+3#1.sQ<13#$%1#.)%3#.)<<1().3#

BC#E#10#R7#O,#21(01#*1#<,331#*13#F+5<3#130#.)(<,5+3;1#2,(#51%(#<,331#+.+0+,51#82#10#2)(0;1#1.#F).-0+).#

*%#01<23#*1#-).0,-0#,61-#5,#3)5%0+).#1.sQ<,0+$%17#

#

#

#
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5)'8+4#$8:( '$?4A*>( -1.( <+$:"$4*( )*( 78+?5#$8:( )93:*( C+8''*( )9!g( 45+( J+*775J*( '3+( 3:*(

'3+75"*>(28)3A5#$8:()*( A9,@)+5#5#$8:(45+(#+5$#*?*:#(5%*"(3:*(5+5C$:873+5:8'$)5'*(-!C7.>(

ZAA3'#+5#$8:(#$+&*()*'(#+5%53Y()*(;8+)J+*:(*#(5A>
!!!

#
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O13# 2,(,<?0(13# -+.;0+$%13# H|# .)<@(1# *1# -)%2%(13# 2,(# %.+0;# *1# 01<23# 2)%(# %.1# -).-1.0(,0+).#

*)..;1#1.#1.sQ<1N#*1#-13#0()+3#1.sQ<13#6+3#4#6+3#*1#5&Bx#).0#;0;#2(;,5,@51<1.0#<13%(;3#1.#),&4C#-,*#

*,.3#%.1#3)5%0+).#*1#-10#Bx7#O13#-).-1.0(,0+).3#1.sQ<,0+$%13#%0+5+3;13#1.#~RP:e#).0#;0;#,9%30;13#

*1#F,/).#4#-1#$%1#-13#-+.;0+$%13#3)+1.0#2,(F,+01<1.0#+*1.0+$%13#2)%(#513#0()+3#1.sQ<137#J)%(0,.0#513#



=*#.+*,&'9*.)4*)#*,:*#,:*)

)

9"!

!

(-,?0-E*/+! )4+/'.?/+! +*'! 5&! V-=$3JA! .-+! P! .-+! 1/! (2&-,/+! 1[Ai! &1+)'4?/+! +*'! *,/! +*'>&(/! +),0!

(5&-'/8/,0! 1->>?'/,0/+$! U&! </'0/! 1/!8&++/! 1&,+! 5/! >-58! /+0! <5*+! '&<-1/! <)*'! 5[/,TD8/! N! E*/! <)*'!

5[/,TD8/!AB!1/*I!/,TD8/+!1/!()8<)+-0-),!/0!+0'*(0*'/!1->>?'/,0/+$!F/(-!</*0!+[/I<5-E*/'!<&'!`#a!*,!

,)84'/!1/! ()*<*'/+! ?E*-.&5/,0! &*!8m8/! 0/8<+!8&-+! 1/+! >'&=8/,0+! 1/! (2&-,/+! 5-4?'?+! 1/! 0&-55/+!

1->>?'/,0/+!1&,+!5/+!1/*I!(&+B!1[)�!1/+!</'0/+!1/!8&++/!1-++-8-5&-'/+B!`3a!*,!,)84'/!1/!()*<*'/!<&'!

*,-0?!1/!0/8<+!/>>/(0-./8/,0!<5*+!?5/.?!<)*'!5[/,TD8/!NB!+*==?'&,0!E*/!(/0!/,TD8/!/+0!<5*+!&1&<0?/!

P!&00&E*/'!*,/!-,0/'>&(/!E*/!5[/,TD8/!A!`8/-55/*'/!&>>-,-0?!<)*'!*,!>-58!t!8/-55/*'/!<')<&=&0-),!1&,+!

5&! +0'*(0*'/! 1*! >-58!ta$! U[/,TD8/!F!/+0! E*&,0! P! /55/! -1/,0-E*/! P! 5[/,TD8/!N!8&-+! <)++b1/!*,!FNC!

+<?(->-E*/!1/+!&'&4-,)ID5&,/+$!H&,+!(/!(&+!5&!</'0/!1/!8&++/!&*I!<'/8-/'+!-,+0&,0+!/+0!/,()'/!<5*+!

'&<-1/!E*/!<)*'!5[/,TD8/!N$!A<'b+!*,!(/'0&-,!0/8<+B!5/!>-58!'/=&=,/!/,+*-0/!1/!5&!8&++/B!(/!E*/!,)*+!

/I<5-E*),+!<&'!5&!>)'0/!&>>-,-0?!1/+!/,TD8/+!&./(!FNC!<)*'!5/!>-58!O!P!8/+*'/!E*/!5[/,TD8/!0'&.&-55/B!

5/!>-58!/+0!1?='&1?!d*+E*[&*!<)-,0!)�!-5!,/!</*0!<5*+!m0'/!1?(),+0'*-0!`JL~!1/!+&!8&++/!/+0!-,+/,+-45/!

P!5[/,TD8/B!(>!5/+!'?+*50&0+!<)*'!5/+!/,TD8/+!A!/0!Na�!5/!=&-,!1/!8&++/!1*!P!5[&>>-,-0?!/,TD8/Q+*4+0'&0!

1/.-/,0!&5)'+!.-+-45/$!

!

U/+!'?+*50&0+!(-Q1/++*+!+),0!0'b+!<'?5-8-,&-'/+B!/0!-5!<)*''&-0!m0'/!-,0?'/++&,0!1/!(),0-,*/'!P!0'&.&-55/'!

&./(! (/! 0D</! 1/! >-58+$! A*++-! ,)*+! <)*''-),+! ()8<5?0/'! (/+! '?+*50&0+! <&'! 1/+! 8/+*'/+! AVC! )*!

1[/55-<+)8?0'-/! <&'! /I/8<5/$! C&-+! *,/! 1->>-(*50?! '?+-1/! 1&,+! 5[-,0/'<'?0&0-),! 1/+! 1),,?/+! /0! 5&!

8)1?5-+&0-),! 1/+! </'0/+! 1/! 8&++/! <)*'! )40/,-'! 5/+! .?'-0&45/+! (&'&(0?'-+0-E*/+! 1/! 5[&(0-),!

/,TD8&0-E*/!O!&>>-,-0?!/,TD8/Q+*4+0'&0B!,)84'/!1/!()*<*'/!<&'!*,-0?!1/!0/8<+$!7,!<&'0-(*5-/'B!-5!/+0!

<')4&45/!E*/!(/'0&-,+!?.b,/8/,0+!/,TD8&0-E*/+!1/!(5-.&=/!,/!+)-/,0!<&+!'?</'(*0?+!+*'!5&!8&++/!1*!

>-58�!+-!*,/!(2&-,/!/+0!&00&(2?/!/,!<5*+-/*'+!<)-,0+!P!(/+!(),=?,b'/+!)*!P!5&!+*'>&(/!1[)'!<&'!/I/8<5/$!

!

%)*'!E*[-5!D!&-0!*,!5-/,!1-'/(0!/,0'/!(5-.&=/!/,TD8&0-E*/!/0!</'0/!1/!8&++/B!*,/!<)++-4-5-0?!/+0!1/!>&-'/!

*,!>-58!(),+0-0*?!1[*,/!?+"%%&!1/+!(2&-,/+!1[Ai!1&,+!5&E*/55/!(2&E*/!4'-,!/+0!-,1?</,1&,0!/0!&00&(2?!

/,!*,! +/*5!<)-,0! P! 5&! +*'>&(/!1*! ('-+0&5!gFCQH$!H&,+!*,!&'0-(5/! '?(/,0B!Y)'='/,!/0! &5$! (),+-1b'/,0!!

&.)-'!'?*++-!P!<'?<&'/'!*,/!4')++/!1/!(/!0D</!&./(!*,!<)5D+&((2&'-1/!P!5&!()8<)+-0-),!<')(2/!1[*,!Ai!

`ID5)=5*(&,/a$
'''

!U/!<)5D8b'/!/+0!8)1->-?!/,!4)*0!1/!(2&-,/!<&'!&1d),(0-),!1[*,!02-)+/8-(&'4&T-1/$!

F/00/! >),(0-),! +)*>'?/!</'8/0!&*I! (2&-,/+!<)5D8?'-E*/+!1/! +/! (2-8-+)'4/'!<&'! 5/*'!/I0'?8-0?! +*'!

*,/!+*'>&(/!1[)'!1/!>&o),!-''?./'+-45/B!/0!1/!>)'8/'!&-,+-!*,!>-58!1/!0D</!4')++/!`V-=$3JNa$!Y)*+!&.),+!

/I<5)'?! (/00/! .)-/! </,1&,0! <5*+-/*'+! 8)-+! &*! U;GN%B! 8&-+! ,)*+! ,)*+! +)88/+! 2/*'0?+! P! 1/!

,)84'/*+/+! 1->>-(*50?+! E*-! ,)*+! ),0! </*! P! </*! >&-0! &4&,1),,/'! 5[&<<')(2/! O! 1&,=/')+-0?! 1/! 5&!

8)1->-(&0-),!(2-8-E*/!1/!5[AiB!<*'->-(&0-),!1/+!<')1*-0+!+D,02?0-+?+B!E*&,0->-(&0-),!1/+!'/,1/8/,0+B!

/>>/0!</*!(),.&-,(&,0!1/! 5&!8)1->-(&0-),!+*'! 5&!8&++/!1*!>-58!/,!gFCQH$!C&-+! d/!,[&4&,1),,/!<&+!

5[-1?/!1/!5&!<'?<&'&0-),!1[*,/!4')++/!1[Ai!<&'!*,!8)D/,!E*-!+/845/!<5*+!+-8<5/!P!8/00'/!/,!j*.'/!

/0!+&,+!1)*0/!<5*+!/>>-(&(/$!U&!0/(2,-E*/!8[/+0!-,+<-'?/!<&'!1/!'?(/,0+!0'&.&*I!1*!=')*</!1[S'5&,1)!

X)d&+$
'(3

!755/!(),+-+0/!1&,+!*,!<'/8-/'!0/8<+!P!)ID1/'! 5[Ai!/,!4)*0!1/!(2&-,/!<)*'!D! -,0')1*-'/!*,!

=')*</! (&'4)ID5/$! ;5! +[&=-0! /,+*-0/! 1[*0-5-+/'! 5&! ,$2%%0N#&! (2-8-/! 7HFeYfG! <)*'! ='/>>/'! 5[Ai! <&'! +),!

/I0'?8-0?! +*'! *,/!8),)()*(2/!1[&5(&,/02-)5! &*0)Q&++/845?/! ! +*'! 5/! ('-+0&5! 1[)'! /0! <'?+/,0&,0! 1/+!

>),(0-),+!Yf(!/,!+*'>&(/$!Y)*+!&.),+!>&-0!1/!<'/8-/'+!/++&-+!1/!8&,-<*5&0-),+!/0! 5/+!'?+*50&0+!+),0!

<')8/00/*'+$!G-!,)*+!+)88/+!(&<&45/+!1/!<')1*-'/!1/+!/0$4%'?+"%%&%!1[Ai! !1/!>&o),!'/<')1*(0-45/B!

*,/! <)++-4-5-0?! P! 8)D/,! 0/'8/! +/'&-0! 1/! d)*/'! +*'! 5&! 0/,/*'! /,! /&*! 1&,+! 5/+! >-58+! <&'! 2D1')5D+/!

/,TD8&0-E*/!<&'0-/55/!1/+! '?+-1*+!&'&4-,)+/+! +*'! 5/+! (2&-,/+!1/! ID5&,/+! `V-=$3JNa$!Y)*+!*0-5-+/'),+!

<)*'!(/5&!1/+!&'&4-,)>*'&,)+-1&+/+!1-+<),-45/+!&*!U;GN%$!F/0!-$2929&!<&'0-/5!1/!5&!(2&-,/!<'-,(-<&5/!

&*'&!<)*'!/>>/0!1/!'/,1'/!8)-,+!+)5*45/!5/!<)5D8b'/!/0!1/!5/!>&-'/!()55&<+/'!/,!<&'0-/!)*!/,!0)0&5-0?$!
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A./(! 5/+! >-58+!&-,+-! <'?<&'?+B!,)*+!&*'),+!*,!8)D/,! d*1-(-/*I!1[?0*1-/'! 5[/>>/0!1*! (),>-,/8/,0!1*!

>-58!+*'!5[&(0-),!/,TD8&0-E*/!1[*,/!ID5&,&+/$!

!

!

F##H!".%5(#./'!4./4&/(+,&'!

!

H/!>&o),!(/00/!>)-+Q(-!P!&4)'1/'!5&!E*/+0-),!1/!5[&(0-),!/,TD8&0-E*/!/,!8-5-/*!(),(/,0'?B!d/!<')<)+/!

1/!+*-.'/!5[&(0-),!1/+!/,TD8/+!+*'!1/+!+)5*0-),+!1[Ai!<'?<&'?/+!P!1->>?'/,0+!1/='?+!1/!(),>-,/8/,0$!

^,! <'/8-/'! 0D</! 1[/I<?'-/,(/! (),+-+0/! P! 1-+</'+/'! 5/+! /,TD8/+! 1/! >&o),! 2)8)=b,/! 1&,+! 1/+!

+)5*0-),+!/55/+Q8m8/+!2)8)=b,/+!/0!<'?<&'?/+!P!1->>?'/,0/+!(),(/,0'&0-),+!1[AiB!1*!'?=-8/!1-5*?!`7!

�!7va!d*+E*[&*I!'?=-8/+!+/8-1-5*?!/0!(),(/,0'?!`7!�!7va$!U[&(0-),!/,TD8&0-E*/!/+0!/,+*-0/!+*-.-/!+*'!

1->>?'/,0+!<5&,+!O!

$!+*'!5/!<5&,!1/!5&!(-,?0-E*/!+-8<5/!1/!5&!'?&(0-),B!<&'!*,/!1?0/'8-,&0-),!1*!,)84'/!1/!()*<*'/+!

<&'!*,-0?!1/!0/8<+!/,!*0-5-+&,0!1/+!0/(2,-E*/+!()5)'-8?0'-E*/+!0D</!Y/5+),QG)8)=D-$
'(9

!

$!+*'!5/!<5&,!1/!5&!,&0*'/!1/+!>'&=8/,0+!'/5&'=*?+B!<&'!1/+!8/+*'/+!G7FQCAUG!1/!5&!1-+0'-4*0-),!1/!

0&-55/!1/!(/+!>'&=8/,0+$
'(4

!

$! +*'! 5/! <5&,! 1/! 5&! +0'*(0*'/! /0! 1/! 5[)'=&,-+&0-),! 1&,+! 5[/+<&(/! 1/+! (2&-,/+! 1/! <)5D8b'/! /0! 1/+!

/,TD8/+B!<&'!1/+!/I<?'-/,(/+!1/!1->>*+-),!1/!'&D),,/8/,0!GAiG!/0e)*!GAYG$!

$!+*'!5/!<5&,!1/!5&!1D,&8-E*/!/0!1/!5&!8)4-5-0?!1/+!(2&-,/+!1[AiB!<&'!1/+!0/(2,-E*/+!XCY!`.-0/++/!

1/!'/5&I&0-),!#e!(a!)*!1/!$2%&+'%>&,@$&'04290)9!<&'!/I/8<5/$
'/;

!!

$!+*'!5/!<5&,!1/+!<')<'-?0?+!.-+()?5&+0-E*/+!1/+!+)5*0-),+!<&'!1/+!8/+*'/+!1/!'2?)5)=-/!`.-+()+-0?!

/0e)*!8)1*5/+!.-+()Q?5&+0-E*/+a!

])*0!5[-,0?'m0!/+0!1[&,&5D+/'!5[/>>/0!1/!5&!(),(/,0'&0-),!+*'!(2&(*,!1/!(/+!-,1-(&0/*'+B!&./(!P!5&!(5?!1/!

,)84'/*+/+!/0!Q!P!8),!+/,+!Q! -,?1-0/+!-,>)'8&0-),+!+*'!5[&(0-),!/,TD8&0-E*/!/,!8-5-/*!(),>-,?$!S,!

</*0!<&'!/I/8<5/!-8&=-,/'!E*/!1&,+!1/+!(),1-0-),+!1/!>)'0/+!(),(/,0'&0-),+B!5/+!/,TD8/+!,/!+)-/,0!

E*/! 0'b+!</*!8)4-5/+!/0!,[&-/,0! &((b+!E*[&*I! (2&-,/+!1/! +*4+0'&0!E*-! +/! 0')*./,0! P! 5/*'!<')I-8-0?!

-88?1-&0/$!H&,+!(/!(&+!5&!'/5&0-),!,)84'/!1/!()*<*'/!e!,&0*'/!1/+!>'&=8/,0+!'/5&'=*?+!<)*''&-0!m0'/!

0'b+! 1->>?'/,0/! 1/! (/! E*-! /+0!8/+*'?! /,! '?=-8/!1-5*?B! &./(! 1/+! >'&=8/,0+! .'&-+/845&45/8/,0! <5*+!

</0-0+! /,! +-0*&0-),! (),>-,?/$! A*++-! 5&! <'?+/,(/!1/! (/+! /,TD8/+! ,"0),-&%! 1&,+! 5/!8&0?'-&*! <)*''&-0!

/,=/,1'/'! 5&! >)'8&0-),! 0'&,+-0)-'/! 1[2?0?')=?,?-0?+! 1/! +0'*(0*'/! /,! +),! +/-,! `u! 1/+! T),/+! )�! 5/+!

(2&-,/+!+),0!<5*+!()*'0/+!/0!<5*+!8)4-5/+!E*[&5/,0)*'a$!7,>-,!-5!<&'&-0!?=&5/8/,0!<)++-45/!1[)4+/'./'!

1/+! <2?,)8b,/+! 1/! 5&0/,(/! /,! 8-5-/*! 0'b+! (),(/,0'?B! &./(! *,! 0/8<+! 1[-,1*(0-),! 1/! 5[&(0-),!

/,TD8&0-E*/! </,1&,0! 5/E*/5! 5[/,TD8/! 0'&.&-55/! </*! 8&-+! +/! 5-4b'/! </0-0! P! </0-0! 1/! +),!

/8<'-+),,/8/,0!+<&0-&5!<)*'!>-,&5/8/,0!0'&.&-55/'!<5*+!>&(-5/8/,0!/0!<5*+!'&<-1/8/,0$!

!

Y)*+!&.),+!1?dP!E*/5E*/!</*!&.&,(?!+*'!(/+!&<<')(2/+B!&./(!5&!<'?<&'&0-),!'?*++-/!1/!+)5*0-),+!1[Ai!

<&'!+0'/++!)+8)0-E*/!d*+E*[P!1/+!(),(/,0'&0-),+!<)*.&,0!&00/-,1'/!JLL!=eUB!+)-0!0'b+!5&'=/8/,0!&*Q
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$!,)84'/B!0&-55/B!<)5D1-+</'+-0?!1/+!<&'0-(*5/+!&<'b+!(),0&(0!&./(!5[/,TD8/!&(0-./!`1?='&1&0-),a!)*!

5[/,TD8/!-,&(0-./!`&1+)'<0-),a!

$!1/='?!1/!1-++)(-&0-),B!,)84'/!/0!0&-55/!1/!(2&-,/+!'/5&'=*?/+!5)'+!1/!5[&00&E*/!

$! .&'-&0-),! 1/+! <')<'-?0?+! 1/! 5[-,0/'>&(/! `'*=)+-0?a! /0e)*! 1/! 5&! +0'*(0*'/! -,0/',/! 1/+! <&'0-(*5/+!

`-,2)8)=?,?-0?+a!

$! )'=&,-+&0-),! 1/+! <&'0-(*5/+! 1&,+! 5&! +)5*0-),! 5)'+! 1*! 0'&-0/8/,0! /,TD8&0-E*/! O! -,0/'&(0-),+B!

&='?=&0-),B!+?<&'&0-),!1/!<2&+/!

U/+!0/(2,-E*/+!P!<'-.-5?=-/'!<)*'!'?&5-+/'!*,!0/5!+*-.-!+),0!(/55/+!*0-5-+?/+!(5&++-E*/8/,0!/,!<2D+-E*/!

1/+! ()55)Z1/+! O! 1->>*+-),! 1/! '&D),,/8/,0! `GAiGeGAYGaB! HUGB! 0*'4-1-0?B! -8&=/'-/! AVC! �! G7CB!

'2?)5)=-/!/0!<'/++-),!)+8)0-E*/!1/+!1-+</'+-),+$!

!

F),(/',&,0! 5/+! 0/(2,-E*/+! 1/! 1->>*+-),! 1/! '&D),,/8/,0B! GAiG! /0! GAYG! </*./,0! (&'&(0?'-+/'! 5/+!

<&'0-(*5/+! &.&,0! /0! /,! ()*'+! 1/! 1?='&1&0-),B! /0! /,! <&'0-(*5-/'! (&'&(0?'-+/'! 5&! ,&0*'/! 1/! 5[-,0/'>&(/!

<&'0-(*5/!e!+)5*0-),!O!(/00/!-,0/'>&(/!/+0Q/55/!5-++/B!1/!,&0*'/!>'&(0&5/B!)*!1/!0D</!4'*+2e4*-++),,/*+/!

t!E*/55/!/+0!5&!+*'>&(/!+<?(->-E*/!t!H/!8m8/B!GAiG!/0!GAYG!+),0!*,!8)D/,!1[&((?1/'!P!5&!+0'*(0*'/!

=5)4&5/! 1/+! )4d/0+! /0! P! 5[?.)5*0-),! 1/! (/00/! +0'*(0*'/! &./(! 5&! 1?='&1&0-),! O! 0&-55/+B! <)5D1-+</'+-0?B!

'&D),+! 1/! =-'&0-),B! -,2)8)=?,?-0?! 1/! ()8<)+-0-),$! U/+! -,0/'&(0-),+! /,TD8/+Q<&'0-(*5/+! </*./,0!

&*++-! m0'/! ?0*1-?/! +<?(->-E*/8/,0! <&'! GAiGeGAYG$! A./(! *,! /,TD8/! -,&(0-./B! ),! <)*''&-0! &-,+-!

E*&,0->-/'!5[&1+)'<0-),!/,TD8/Q<&'0-(*5/!/,!>),(0-),!1/!5&!(),(/,0'&0-),!/,!/,TD8/B!1/!>&o),!P!.)-'!

+[-5!/I-+0/!1/+!'?=-8/+!>2#H+&%!/0!+0,8&%!/,!/,TD8/+$!

!

U/+! 0/(2,-E*/+! 1/!8-(')+()<-/! 2&*0/! '?+)5*0-),! 1/! 0D</! G7C! /0! AVC!</*./,0! &*++-! &<<)'0/'! 1/+!

-,>)'8&0-),+!E*&5-0&0-./+!-,0?'/++&,0/+!1/!0D</!8)'<2)5)=-E*/!+*'!5/!1?')*5/8/,0!1/!5&!1?='&1&0-),$!

S,!</*0!&*++-!-8&=-,/'!)40/,-'!1/+!-,>)'8&0-),+!<5*+!E*&,0-0&0-./+!.-&!5[AVC!/,!8/+*'&,0!5/!8)1*5/!

.-+()?5&+0-E*/! 1/+! <&'0-(*5/+! /,! ()*'! 1/! 1?(),+0'*(0-),! <&'! /I/8<5/$! 7,>-,! ),! </*0! /,.-+&=/'! 1/!

+*-.'/! 5&!1?='&1&0-),!1/! >&o),!8)-,+!1-'/(0/! Q!8&-+!0)*0!&*++-! -,0?'/++&,0/! Q!<&'! 5[-,0/'8?1-&-'/!1/!



=*#.+*,&'9*.)4*)#*,:*#,:*)

)

K@!

!

='&,1/*'+!<2D+-E*/+!()88/!5/+!<')<'-?0?+!'2?)5)=-E*/+!)*!)+8)0-E*/+!1/+!+*+</,+-),+$!U&!.-+()+-0?!

1/+! +*+</,+-),+! ()55)Z1&5/+B! )*! 5/*'! .-+()?5&+0-(-0?! 1&,+! 5/! (&+! 1/! +*+</,+-),+! (),(/,0'?/+B!

'/,+/-=,/,0!+*'!5/+!-,0/'&(0-),+!/0!5&!+0'*(0*'&0-),!1/+!)4d/0+!/,!<'?+/,(/$!U&!<'/++-),!)+8)0-E*/!/+0!

E*&,0!P!/55/!/I0'm8/8/,0!+/,+-45/!&*!,)84'/!1[)4d/0+!/,!<'?+/,(/!/0!P!5/*'!-,0/'&(0-),+$!G*-.'/!(/+!

='&,1/*'B! /,! ()*'+! 1/! 1?='&1&0-),B! <)*''&-0! m0'/! *0-5/! /0! 0'b+! ()8<5?8/,0&-'/! 1/+! 0/(2,-E*/+! 1/!

(&'&(0?'-+&0-),!1-'/(0/!(-0?/+!<5*+!2&*0$!

!

!

g"5*'(+)(!/)(5+&%!*+5(!h!L22.*#%#')(#./!8^&/M\2&'!'5+!8&'!'5+@)4&'!

!

H/!>&o),!8)-,+!</'+),,/55/!`d/!,/!+*-+!<&+!5[-,+0-=&0/*'!1/+!0'&.&*IaB!d/!+*-+!-8<5-E*?!1/<*-+!</*!1&,+!

*,!<')d/0!<)'0?!<&'!F?1'-(!C),0&,-/'!/0! .-+&,0! P! +*-.'/! 5&!1?='&1&0-),!/,TD8&0-E*/!1/! ()*</+!1/!

<&-55/! 1/! 45?! <&'! ()84-,&-+),! 1/! 0/(2,-E*/+! 1[-8&=/'-/! P! 1->>?'/,0/+! ?(2/55/+! O! 0)8)='&<2-/! i! /0!

AVC$!C/+!</'+</(0-./+!1/!'/(2/'(2/!/,=5)4/,0!4-/,!+s'!(/!0'&.&-5B!8m8/!+[-5!1?<&++/!5/!(&1'/!+0'-(0/!

1/+! &<<')(2/+! <'?+/,0?/+! (-Q1/++*+! +*'! 1/+! +D+0b8/+! 8)1b5/+! 1/! +0'*(0*'/! /0! ()8<)+-0-),! 4-/,!

8)-,+! ()8<5/I/$! 7,>-,! 0)*d)*'+! /,!8&'=/! 1/!8/+! &(0-.-0?+! <'-,(-<&5/+! &*! U;GN%B! d/! <&'0-(-</! &./(!

F?1'-(!C),0&,-/'!P! 5[&,&5D+/!/0!P! 5[-,0/'<'?0&0-),!1/!'?+*50&0+!E*/!(/!1/',-/'!&!)40/,*+!(),(/',&,0!

5[-88)4-5-+&0-),! 1[/,TD8/+! 5-=,)(/55*5)5D0-E*/+! P! 5&! +*'>&(/! 1/! 4-55/+! 8-('),-E*/+! /0! +*'! 5[&(0-.-0?!

/,TD8&0-E*/!1/+!)4d/0+!&-,+-!(),+0'*-0+!`&'0-(5/!A%@a$i!

!

!





=*#.+*,&'9*.)4*)#*,:*#,:*)

)

K9!

!

2"2$ <-=(&.$

$

%)*'!8[&-1/'!&*!1?<5)-/8/,0!1/+!</'+</(0-./+!1/!'/(2/'(2/!E*/!d/!.-/,+!1/!<'?+/,0/'B!d/!1-+<)+/!1*!

>'&,(! +)*0-/,! 1/! 5[;YXA!/0! 1*! 1?<&'0/8/,0! F7%;A! P! 0'&./'+! *,! <')d/0!AYG! P!8),! &''-.?/! &*! U;GN%!

`3L#6Q3L#@a!/0!+*'0)*0!5&!4)*'+/!1/!02b+/!;YXAQX?=-),!1/!U*(-/!H-&,0/-55!`3L#JQ3L#"B!(>!<&'0-/!#$6a$!

R/!,[&-!<)*'!5[-,+0&,0!<&+!)40/,*!1[&*0'/!+)*0-/,!>-,&,(-/'!<&'!8/+!<')<'/+!8)D/,+B!/0!-5!>&*1'&!4-/,!

+s'!E*/!d/!8[&00/55/!&*!1?<n0!1/!<')d/0+!0D</!AYX!/0!&*0'/!`d[&-!1?<)+?!*,!<')d/0!AYX!RFRF!/,!)(0)4'/!

3L#@B!,),!'/0/,*a$!C),!?E*-</!1[&((*/-5!Q!];C!Q!+[/+0!/,=&=?/!P!+)*0/,-'!8/+!&(0-.-0?+!<)*'!5/+!3Q6!

<')(2&-,/+!&,,?/+!/,!<)*'.)D&,0!&*I!>'&-+!1/!>),(0-),,/8/,0!1/!5&!02b+/!E*/!d[/,(&1'/$!

!

H*! <)-,0! 1/! .*/! 1/+! 0/(2,-E*/+! /I<?'-8/,0&5/+B! 5/! U;GN%B! /0! ,)0&88/,0! 5[?E*-</! ,212$;%&' &1'

0)9-)0&+0&' &):;4210N#&! &./(! E*-! d/! ()55&4)'/! 1-'/(0/8/,03' 1-+<)+/! 1/! 0)*+! 5/+! ?E*-</8/,0+!

,?(/++&-'/+!<)*'!5&!<')1*(0-),!1/+!/,TD8/+B!5/*'!<*'->-(&0-),!/0!5/*'!(&'&(0?'-+&0-),!4-)(2-8-E*/$!U/+!

0/(2,-E*/+!1/!(&'&(0?'-+&0-),!<2D+-E*/!E*/!d[*0-5-+/!/0!()8<0/!*0-5-+/'!1&,+! 5&!+*-0/!+),0!<&'!(),0'/!

0'b+! </*! '/<'?+/,0?/+! &*! U;GN%$! !C&-+! 5&! <5*<&'0! 1/! (/+! 0/(2,-E*/+! +),0! 1-+<),-45/+! +*'! ])*5)*+/!

1&,+! 1/+! 5&4)'&0)-'/+! E*/! d/! (),,&-+! 4-/,! )*! 1/+E*/5+! d/!8/! +*-+! >&-0! (),,&-0'/! (/+! 3Q6! 1/',-b'/+!

&,,?/+$! R/! </,+/! ,)0&88/,0! P! 5[;]Ac! <)*'! 5/+! ?E*-</8/,0+! AVC! /0! gFCQHB! 5/! F;X;CA]! <)*'!

5[/55-<+)8?0'-/B!)*!/,()'/!5/!UWF!<)*'!+),!?E*-</8/,0!GAiG!'?(/,0!/0!<&'0-(*5-b'/8/,0!</'>)'8&,0$!

A! (/! 0-0'/B! 5[/I-+0/,(/! 1/! 5&! >?1?'&0-),! V7XC&]! +*'! 5/! +-0/! 0)*5)*+&-,! /+0! *,! &0)*0! 8&d/*'! (&'! 5&!

>?1?'&0-),!</'8/0!P! 5&! >)-+!1[&<<)'0/'! 5/+! >),1+!<)*'! 5[&(2&0!1/!=')+! -,+0'*8/,0+!/0!1/!8/00'/!/,!

'/5&0-),! 1/+! (2/'(2/*'+! 1/! 1->>?'/,0+! 2)'-T),+! 1/! >&o),! P! <&'0&=/'! 5/+! +&.)-'+! /0! ()8<?0/,(/+!

0/(2,-E*/+!1/!(2&(*,$!

!

7,>-,!1&,+!5/+!&,,?/+!P!./,-'B!-5!8/!+/845/!-8<)'0&,0!1/!>&-'/!(),,&�0'/!8),!0'&.&-5!&*I!-,1*+0'-/5+!

0'&.&-55&,0! +*'! 5&!.&5)'-+&0-),!1/! 5&!4-)8&++/$!C),!/I<?'-/,(/!/+0!E*/!(/! 0D</!1/!1-&5)=*/!8/0!*,!

(/'0&-,!0/8<+!P!+[?0&45-'B!/0!E*/!([/+0!=?,?'&5/8/,0!P!<&'0-'!1/!'?+*50&0+!+(-/,0->-E*/+!/I-+0&,0+!E*/!

1/+!1-+(*++-),+!</*./,0!,&�0'/! `([/+0! (/!E*-! +[/+0!<&++?!P!X/,,/+!&./(!1/+!(),0&(0+!&./(!NNA!/0! 5&!

+)(-?0?!N/5!<&'!/I/8<5/a$!^,!8)D/,!1[&<<')(2/'!5/+!-,1*+0'-/5+!1*!+/(0/*'!/+0!+&,+!1)*0/!1[*0-5-+/'!5&!

+0'*(0*'/!]kN!<'?+/,0/!+*'!])*5)*+/$!^,/!-1?/B!E*-!<)*''&-0!+/!(),('?0-+/'!P!8)D/,!)*!5),=!0/'8/B!

+/'&-0! 1/! <')<)+/'! &*I! -,1*+0'-/5+! 1/! ]kN! *,! <')d/0! -,0/'Q?E*-</B! E*-! +[&00b5/! P! *,! 0'&.&-5! 8*50-Q

?(2/55/! /0! 8*50-1-+(-<5-,&-'/! `-,=?,-/'-/! /,TD8&0-E*/B! `4-)Qa<2D+-E*/B! =?,-/! 1/+! <')(?1?+a! +*'! *,!

<')(?1?!/,!<&'0-(*5-/'�!P!5[-8&=/!1/!(/!E*/!d[&-!<*!>&-'/!P!X/,,/+!+*'!5&!>-50'&0-),!1*!5&-0$!

!





M"(,3-.'"()

)

K"!

!

." /01(23&*01"

!

c)-(-!8&-,0/,&,0!*,!</*!<5*+!1/!#L!&,+!E*/!d/!+*-+!(2/'(2/*'! ;YXA�!*,/!<?'-)1/!'-(2/!/0!8&'E*?/!

<&'!*,!(2&,=/8/,0!'&1-(&5!1/!02?8&0-E*/!1/!'/(2/'(2/!P!8),!-,0?='&0-),!&*!U;GN%!'?(/88/,0$!F[/+0!

&./(!(),+0&,(/!/0!d/!</,+/!()2?'/,(/!E*/!d[&-!&4)'1?!/0!(),0-,*/!1[&4)'1/'!5/+!E*/+0-),+!E*-!8[),0!

?0?!(),>-?/+!)*!E*/! d[&-! (2)-+-!1/! 0'&-0/'$!F/00/!()2?'/,(/!+(-/,0->-E*/!/+0!P! 5[)'-=-,/!1*! 0-0'/!1/!(/!

8?8)-'/$! 755/! 1?()*5/! 1/! 8),! `-,0&(0/a! (),.-(0-),! E*/! ,)*+! &.),+! 1"#Z"#+%! 0)*0! P! =&=,/'! P!

(&'&(0?'-+/'B!&*I!-,8&$$&%! 0)1&+4-.020+&%! `,8!�!�8a!/0!<&'!1/+!8)D/,+!>8;%0N#&%B! 5/+!8?(&,-+8/+!

8-+! /,! j*.'/! 1&,+! *,! <')(?1?! 1/! 0'&,+>)'8&0-),! <)*'! 8-/*I! 5/! ()8<'/,1'/! /0! 5[)<0-8-+/'$!

U[&<<')(2/!,[/+0!1/!>&-0!<&+!(5&++-E*/!1&,+!5/!1)8&-,/!1*!=?,-/!1/!<')(?1?+$!C&-+!/55/!,[/,!,[/+0!<&+!

<)*'!&*0&,0!8&'=-,&5/!/0!/55/!+/!1?./5)<</!1&,+!1/!,)84'/*I!=')*</+!1/!'/(2/'(2/!-,0/',&0-),&*I!

/0!,&0-),&*I!`/,!0?8)-=,/!5/!+*((b+!1*!W1X!ACF3!<)*'!5&!V'&,(/a$!

!

A!8&!<'/8-b'/!&>>/(0&0-),!&*!G]US!1/!X/,,/+B!d[&-!+(-/88/,0!1?(-1?!1[&4)'1/'!5&!<')45?8&0-E*/!E*-!

8[?0&-0!(),>-?/!<&'!(/!0D</!1[&<<')(2/$!%)*'!?0*1-/'!5&!>-50'&0-),!1*!5&-0B!d/!+*-+!/,!E*/5E*/!+)'0/!%"+10!

1*! <')(?1?! Q! (/! E*-! ,[&.&-0! <)*'! &-,+-! 1-'/! d&8&-+! ?0?! >&-0! 1&,+! 5/! 1)8&-,/! Q! <)*'! 8[-,0?'/++/'!

+<?(->-E*/8/,0!&*I!-,0/'&(0-),+!/,0'/!8-(/55/+!1/!(&+?-,/!&*I!>)'0/+!(),(/,0'&0-),+B!P!5[)'=&,-+&0-),!

1/+! )4d/0+! 1&,+! 5/+! 1-+</'+-),+B! /0! P! 5[-8<&(0! 1/+! -,0/'&(0-),+! /0! 1/! 5&! +0'*(0*'/! +*'! 5/+! <')<'-?0?+!

'2?)5)=-E*/+!/0!1->>*+-),,/55/+!1/+!+D+0b8/+!(),(/,0'?+$!C/+!()55b=*/+!/0!8)-Q8m8/!&.),+!/,+*-0/!

1?8),0'?! E*/! 5/+! 1),,?/+! '/(*/-55-/+! ?0&-/,0! <)*'! 5/!8)-,+! ?(5&-'&,0/+! +*'! 5/! 1?')*5/8/,0! 1[*,/!

>-50'&0-),B!/0!E*[/55/+!<)*.&-/,0!m0'/!*0-5-+?/+!<)*'!8)1?5-+/'!/0!<'?1-'/!5&!>-50'&0-),!>'),0&5/!1[*,!5&-0$!

U/+! </'+</(0-./+! 1/! (/+! 0'&.&*I! +),0! ,)84'/*+/+! 8&-+! ,/! 8[-8<5-E*/,0! <5*+! 1-'/(0/8/,0!

8&-,0/,&,0$! 755/+! (),(/',/,0!,)0&88/,0! 5&!8/-55/*'/! ()8<'?2/,+-),!1/+!8?(&,-+8/+!1[&12?+-),!

/,0'/!8-(/55/+!1/!(&+?-,/!/0!5&!8)1?5-+&0-),!1/!5&!>-50'&0-),!/,!8)1/!0&,=/,0-/5$!

!

A*!()*'+!1/!8/+!1/',-b'/+!&,,?/+!P!X/,,/+!/0!</,1&,0!(/00/!<?'-)1/!(?+*'/!E*/!d[&-!.?(*/!&*!UWF!

&.&,0!8),!&>>/(0&0-),!&*!U;GN%B!d[&-!-8<*5+?!P!8/+!0'&.&*I!*,!8)*./8/,0!P!5&!>)-+!1/!1-./'+->-(&0-),!

/0!1/!=?,?'&5-+&0-),!O!1-./'+->-(&0-),!P!0'&./'+!1/+!0'&.&*I!+*'!5&!+0'*(0*'/!1/!5&!8-(/55/!1/!(&+?-,/!)*!

5/+!-,0/'&(0-),+!/,0'/!<')0?-,/+!=5)4*5&-'/+!&*I!>)'0/+!(),(/,0'&0-),+B!=?,?'&5-+&0-),!<&'!*,/!?0*1/!Q!

/,()'/!/,!()*'+!Q!1*!()8<)'0/8/,0!1[)4d/0+!8)1b5/+!1?>)'8&45/+!/0!()8<'/++-45/+!/,!>-50'&0-),!/0!

()8<'/++-),$! H&,+! 0)*+! 5/+! (&+B! d/! (),+/'.&-+! /0! (),+/'./! (/! 0')<-+8/! ./'+! *,/! (&'&(0?'-+&0-),!

>),1?/!+*'!1/+!(),(/<0+!/0!)*0-5+!1/!5&!<2D+-()Q(2-8-/!/0!1/!5&!<2D+-E*/!1/!5&!8&0-b'/!8)55/$!F[/+0!&*!

8)8/,0!)�!d[/,0&8&-+!(/+!1->>?'/,0+!0'&.&*I!E*/!1/+!()55b=*/+!;YXA!/0!8)-Q8m8/!&.),+!'?&5-+?!E*/!

,)*+!<&'0&=-),+!(/00/!-,(5-,&-+),!<)*'!1/+!&<<')(2/+!%"/1'4211&+$!Y)*+!+)88/+!P!<'?+/,0!/,!0'&-,!

1/!<*45-/'!*,!&'0-(5/!E*-!'/.-/,0!+*'!5/+!1->>?'/,0/+!02?8&0-E*/+!;YXA!&4)'1?/+!<&'!(/!<'-+8/!`&'0-(5/!

AG#a$! A./(! 5/+! 8m8/+! </'+),,/+B! ,)*+! 0'&.&-55),+! &(0*/55/8/,0! +*'! *,/! +&H0&A! <5*+! /I2&*+0-./!

(),(/',&,0!5[&<<5-(&0-),!1/+!(),(/<0+!1/!5&!8&0-b'/!8)55/!&*I!/"".'%,0&),&%!`&'0-(5/!A%3a$!

!

U/! .-'&=/! E*/! d[&-! /,0'/<'-+! P! 8),! &''-.?/! &*! U;GN%! /+0! -8<)'0&,0! Q! -5! D! &! /,! />>/0! </*! 1/! <)-,0!

()88*,!/,0'/! 5&! >-50'&0-),!1*! 5&-0! /0! 5&!1?(),+0'*(0-),!/,TD8&0-E*/!1/! 5&!4-)8&++/! Q!8&-+! -5! +[&=-0!
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>')8!+*+</,+-),+!0)!=5&++/+$!7"4>1&%'(&).#%'*8;%5!<e!33#�36L!`3LL6a$!
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)>!1-+5)(&0-),+!&+!'/&(0-./!+-0/+! -,! 02/!/,TD8&0-(!2D1')5D+-+!)>!(/55*5)+/!8-(')>-4'-5+$!7&$$#$"%&!

0be!#:K#�#:"6!`3L#3a$!



I0?0#*(,*.)

)

"K!

!

#L"$! |2&,=B!i$!&1'2$5!^,1/'+0&,1-,=!f)l!02/!F)8<5/I!C)5/(*5&'!A'(2-0/(0*'/!)>!C&,,&,Q1/='&1-,=!

fD1')5&+/+!F),0'-4*0/+!0)!%5&,0!F/55!k&55!H/='&1&0-),$!]5'b0"$5'78&45!6jbe!3LL3�3L#3!`3L#:a$!

##L$! ;=&'&+2-B! z$! &1' 2$5! f-=2! G<//1! A0)8-(! V)'(/!C-(')+()<D! c-+*&5-T/+! %')(/++-./!C)./8/,0! )>!

]'-(2)1/'8&! '//+/-! F/55)4-)2D1')5&+/! ;! ),! F'D+0&55-,/! F/55*5)+/$! ]5' b0"$5' 78&45! 6j<e! 6J#KJ�

6J#"L!`3LL"a$!

###$! Y)'1='/,B!Y$B!7w5}>B!R$B!|2)*B!g$B!N'*8/'B!f$!�!X*05&,1B!C$!k$!])<QH)l,!W'&>0-,=!)>!iD5)=5*(&,!

0)! W)51!C),-0)'/1! 4D!gFCQH! &,1! AVCO! 7,TD8&0-(! A(0-.-0D! &,1! ;,0/'&(0-),+!l-02! F/55*5)+/$!

b0"42,+"4"$&,#$&%!be!":3�":K!`3LLKa$!

##3$! %/,00-5�B! %$! A$! &1' 2$5! F2&,=/+! -,! G*48-(')8/0/'! G0'*(0*'/! )>! 7,TD8&0-(&55D! fD1')5DT/1!

C-(')('D+0&55-,/!F/55*5)+/$!b0"42,+"4"$&,#$&%!00e!####�###9!`3L#La$!

##6$! z/,0B!C$!G$!&1'2$5!G0*1D!)>!7,TD8&0-(!H-=/+0-),!)>!F/55*5)+/!4D!G8&55!A,=5/!Y/*0'),!G(&00/'-,=$!

b0"42,+"4"$&,#$&%!00e!6@9�6JK!`3L#La$!

##:$! ]*'),B!i$B!X)d&+B!S$!R$!�!H/-,2&88/'B!X$!G$!7,TD8&0-(!z-,/0-(+!)>!F/55*5)+/!fD1')5D+-+O!A!gFCQH!

G0*1D$!\2)94#0+!6<e!6KKL�6KK9!`3LLKa$!

##@$! R/&,B! N$B! H*4'/*-5B! V$B! f/*IB! U$! �! F)*+-,B! V$! G0'*(0*'&5! H/0&-5+! )>! F/55*5)+/!

Y&,)('D+0&5+e%)5D/5/(0')5D0/+!C*50-5&D/'+!%')4/1!4D!Y/*0'),!X/>5/(0-.-0D!&,1!AVC$!\2)94#0+!

6<e!6:@3�6:@K!`3LLKa$!

##J$! 75&TT)*T-Qf&>'&)*-B!G$B!%*0&*IB!R$QU$!�!f/*IB!U$!G/5>Q&++/845-,=!&,1!F2-'&5!Y/8&0-(!%')</'0-/+!)>!

S'=&,)<2-5-(!F/55*5)+/!Y&,)('D+0&5+$!]5'*8;%5'78&45'b!00:e!##LJ"�##L9@!`3LL"a$!

##9$! F/'(5-/'B! F$! &1' 2$5! F)5)*'/1! G/8-Q'/>5/(0-./! ]2-,! V-58+! >)'! N-)8&++Q2D1')5DT-,=! 7,TD8/!

H/0/(0-),$!I.H5'J21&+5!6:e!69"#�69"@!`3L##a$!

##K$! H&88&wB! A$! &1' 2$5! 7I<5)'-,=! A'(2-0/(0*'/! )>! iD5)=5*(&,! F/55*5)+/! Y&,)('D+0&5! F)8<5/I/+!

02')*=2!7,TD8/!G*+(/<0-4-5-0D!&0!H->>/'/,0!A1+)'<0-),!X/=-8/+$!b0"42,+"4"$&,#$&%!0ce!@K"�

@"J!`3L#@a$!

##"$! F/'(5-/'B! F$! c$! &1' 2$5! iD5)=5*(&,QF/55*5)+/! Y&,)('D+0&5! C*50-5&D/'/1! V-58+O! 7>>/(0! )>! V-58!

A'(2-0/(0*'/!),!7,TD8&0-(!fD1')5D+-+$!b0"42,+"4"$&,#$&%!`3L#6a$!

#3L$! %&{+B! W$! �! F2&44/'0B! N$! F2&'&(0/'-T&0-),! )>! A'&4-,)ID5&,eF/55*5)+/! Y&,)('D+0&5+! W/5+! 0)!

;,./+0-=&0/! V5*)'/+(/,0! %')4/+!C)4-5-0D! -,! N-)-,+<-'/1!C)1/5+! )>! %5&,0! G/(),1&'D! F/55!k&55$!

b0"42,+"4"$&,#$&%!0:e!3LJ�3#:!`3L#3a$!

#3#$! %&{+B! W$! &1' 2$5! C)1/5-,=! %')='/++-),! )>! V5*)'/+(/,0! %')4/+! -,! N-)-,+<-'/1! U-=,)(/55*5)+-(!

A++/845-/+$!b0"42,+"4"$&,#$&%!0<e!3#"J�33L@!`3L#6a$!

#33$! H*8),B!F$B!G),=B!U$B!N)T),,/0B!G$B!V&*'?B!X$!�!S\H),)2*/B!C$!R$!%')='/++!&,1!>*0*'/!<')+</(0+!

>)'!</,0)+/Q+</(->-(!4-)(&0&5D+0+!-,!4-)'/>-,-,=$!*+",&%%'b0",8&45!<ae!6:J�6@9!`3L#3a$!

#36$! z)2,w/B! ]$B! S+05*,1B! A$! �! N'/5-1B! f$! A1+)'<0-),! )>! A'&4-,)ID5&,! ),! F/55*5)+-(! G*'>&(/+O!

;,>5*/,(/! )>! H/='//! )>! G*4+0-0*0-),! &,1! G*4+0-0*0-),! %&00/',! ),! A1+)'<0-),! F2&'&(0/'-+0-(+$!

b0"42,+"4"$&,#$&%!06e!3J66�3J:#!`3L##a$!
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!

#3:$! N)5&8B!H$!Y$!&1'2$5!7.-1/,(/!>)'!GD,/'=D!4/0l//,!V&8-5D!34!F&'4)2D1'&0/!N-,1-,=!C)1*5/+!-,!

F/55*5)8),&+!>-8-!iD5&,&+/!##A$!b0",8&40%1+;'UJ"%,5Y!<`e!3:JK�3:99!`3LL#a$!

#3@$! f)/=/'B!;$!F$!&1'2$5!N-()8<),/,0!U-=,)(/55*5)+/!]2-,!V-58+!0)!G0*1D!02/!X)5/!)>!G*'>&(/!U-=,-,!-,!

F/55*5)5D0-(!X/&(0-),+$!b0"42,+"4"$&,#$&%!0:e!633K�63:L!`3L#3a$!

#3J$! C&'0-,QG&8</1')B!X$!&1'2$5!%'/>/'/,0-&5!A1+)'<0-),!&,1!A(0-.-0D!)>!C),)()8<),/,0!F/55*5&+/+!

),! U-=,)(/55*5)+/!]2-,! V-58+!l-02!c&'D-,=! U-=,-,!F),0/,0$!b0"42,+"4"$&,#$&%!0<e! #36#�#36"!

`3L#6a$!

#39$! A'()0B!U$!X$B!U*,1&25B!C$B!X)d&+B!S$!R$!�!U&-,/B!R$!A+D88/0'-(!(/55*5)+/!,&,)('D+0&5+O!02-)5&0-),!)>!

'/1*(-,=!/,1!=')*<+!.-&!YfG�7HF!()*<5-,=$!7&$$#$"%&!60e!:3L"�:3#K!`3L#:a$!

#3K$! C(F5/&'DB! N$! c$! �!C(W/)*=2B! %$! A! F)8<&'-+),! )>! %)5D+&((2&'-1/! G*4+0'&0/+! &,1! X/1*(-,=!

G*=&'!C/02)1+!>)'!02/!C/&+*'/8/,0!)>!/,1)Q#B:Q�QiD5&,&+/$!I>>$5'b0",8&45'b0"1&,8)"$5!0aae!

##@3�##J6!`3L#@a$!

#3"$! H*B! X$! &1' 2$5! 7,TD8&0-(! 2D1')5D+-+! )>! 5-=,)(/55*5)+/O! G7FQCAUUG! &,&5D+-+! &,1! '/&(0-),!

8/(2&,-+8$!(=7'I.H5!:e!#K9#�#K99!`3L#6a$!

#6L$! .&,! 1/'! z))-dB! f$! C$B! V)ww-,wB! X$B! .&,! 1/'! W*(20B! R$! �! G<'&w/5B! R$! g*&,0-0&0-./! -8&=-,=! )>!

2/0/')=/,/)*+!1D,&8-(+!-,!1'D-,=!&,1!&=-,=!<&-,0+$!=,05'(&>5!ce!`3L#Ja$!

#6#$! C*55/'B!V$!&1'2$5!C/(2&,-+8!)>!A++)(-&0-),+!)>!Y/*0'&5!G/8->5/I-45/!N-)<)5D8/'+!-,!k&0/'O!]2/!

iD5)=5*(&,!F&+/!X/./&5+!;,2/'/,0!U-,w+$!J2,+"4"$5'78&45'*8;%5!60<e!36#3�3636!`3L#6a$!

#63$! C*55/'B!V$!&1'2$5!GAYG!C/&+*'/8/,0+!)>!G/8->5/I-45/!iD5)=5*(&,!%)5D+&((2&'-1/!F2&-,+!-,!k&0/'!

X/./&5!]2/-'!G/5>QA.)-1-,=!G0&0-+0-(+$!b0"42,+"4"$&,#$&%!06e!666L�666J!`3L##a$!

#66$! 1/!W/,,/+B!%$QW$!=,2$0)9'7"),&>1%'0)'*"$;4&+'*8;%0,%$!`F)',/55!^,-./'+-0D!%'/++B!#"9"a$!

#6:$! N&'&w&0B! A$B! %*0&*IB! R$QU$B! G&*5,-/'B! U$B! F2&44/'0B! N$! �! F&02&5&B! N$! F2&'&(0/'-T&0-),! )>!

A'&4-,)ID5&,−Dehydrogena,on Polymer (Synthe,c Lignin Polymer) Nanopar,cles. 

b0"42,+"4"$&,#$&%!je!#36J�#3:@!`3LL9a$!

#6@$! N&'&w&0B! A$! &1' 2$5! G*<'&8)5/(*5&'! S'=&,-T&0-),! )>! f/0/')ID5&,QH/2D1')=/,&0-),! %)5D8/'+!

`GD,02/0-(!U-=,-,a!Y&,)<&'0-(5/+$!b0"42,+"4"$&,#$&%!be!:K9�:"6!`3LLKa$!

#6J$! N&'&w&0B!A$!&1'2$5!G0*1-/+!)>!ID5&,!-,0/'&(0-),+!&,1!(')++Q5-,w-,=!0)!+D,02/0-(!5-=,-,+!>)'8/1!4D!

4*5w!&,1!/,1Ql-+/!<)5D8/'-T&0-),O!&!8)1/5! +0*1D!)>! 5-=,-,!(&'4)2D1'&0/!()8<5/I! >)'8&0-),$!

*$2)12!66ce!3J9�3K#!`3LL9a$!

!
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!

811$9$&"

"

A! F*''-(*5*8!.-0M!

N! A*0'/+!<')1*-0+!1/!5&!'/(2/'(2/!O!+?8-,&-'/+B!<*45-(&0-),+!P!1->>*+-),!'/+0'/-,0/!

F! F)<-/!1/!@!<*45-(&0-),+!+-=,->-(&0-./+!

! FQ#! N)*(2)*I!/0!&5$B!N-)<2D+-(&5!R)*',&5B!3LL"!

! FQ3! N)*(2)*I!/0!&5$B!N-)<2D+-(&5!R)*',&5B!3L#L!

! FQ6!! S*&,/T&'!/0!&5$B!U&,=8*-'B!3L#3!

! FQ:!! N)*(2)*I!/0!&5$B!U&,=8*-'B!3L#:!

! FQ@!! %&+E*-/'!/0!&5$B!%2D+-(&5!F2/8-+0'D!F2/8-(&5!%2D+-(+B!3L#J!

!

!

!

!

!
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!
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811$9$"8"

/3%%*(323:"+*);"
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#L@!

!

81)0*1$"<=>/?=>@"

6"!&,+!

Y&0-),&5-0?!>'&,o&-+/!

%&(+?B!3!/,>&,0+!`J!/0!K!&,+a!

!
=9)+$,!8&!+&49&+49&!0

!"#

!4%)''&!

;YXAB!;,+0-0*0!Y&0-),&5!1/!5&!X/(2/'(2/!A='),)8-E*/!

H?<&'0/8/,0!F7%;AB!F&'&(0?'-+&0-),!/0!75&4)'&0-),!1/+!%')1*-0+!;++*+!1/!5[A='-(*50*'/!

!
JL"D;e!J)*.+)(.#+&!8^L/$,/#&+#&!8&'!"\'(I2&'!D#.%.$#Q5&'!&(!8&'!;+.4,8,'!

^CX!@@L:e9"3!;YXAQFYXGQ;YGA!

#6@!&./,*/!1/!X&,=*/-5!

6#L99!])*5)*+/!(/1/I!L:B!V'&,(/!

]?5$!O!L@$J#$@@$"9$9:!e!C)4$!O!LJ$#L$KK$J@$JJ!

78&-5!O!&,0)-,/$4)*(2)*I�-,+&Q0)*5)*+/$>'!

!

;)+4.5+'!5/#-&+'#()#+&!

!
6``0! K#3%l2&!8^L/$,/#&5+!8&'!L/85'(+#&'!=9#2#Q5&'B!;Y%UB!7YG;FB!Y&,(D!

!
6``0! K#3%l2&!8^T(58&'!733+.@./8#&'!&/!d,/#&!8&'!3+.4,8,'B! ;,+0-0*0!Y&0-),&5!%)5D0/(2,-E*/!1/!

! U)''&-,/!`;Y%UaB!7()5/!Y&0-),&5/!G*<?'-/*'/!1/+!;,1*+0'-/+!F2-8-E*/+!`7YG;FaB!Y&,(D!

!
6``<! K.4(.+)(!8&!d,/#&!8&'!;+.4,8,'B!^,-./'+-0?!%&*5!G&4&0-/'B!])*5)*+/!

!

;)+4.5+'!3+.@&''#.//&%!

!
6``>! ",S.5+!;.'(8.4(.+)%C!D&%@.+(^'!D#.2.%&45%)+!"&3)+)(#./'!?&'&)+49!d+.53e!?&/''&%)&+!

;.%\(&49/#4!L/'(#(5(&e!V+.\e!Gme!n"7!

!
A*!()*'+!1/!(/!+?d)*'B! d[&-!(),0'-4*?!P!*,!.&+0/!<')d/0!1/!'/(2/'(2/!.-+&,0!P!8-/*I!()8<'/,1'/! 5/+!

<2?,)8b,/+! 1/! 0'&,+5)(&0-),! 1/! <')0?-,/+! P! 0'&./'+! 5/! Y%F! `Y*(5/&'! %)'/! F)8<5/IaB! <'-,(-<&5!

8?1-&0/*'! 1/! 0'&,+<)'0! /,0'/! 5/! ,)D&*! /0! 5/! (D0)<5&+8/! 1/+! (/55*5/+! /*(&'D)0/+$! C),! 0'&.&-5! &!

(),+-+0?! P! 8/+*'/'! <&'! 8-(')+()<-/! P! >)'(/! &0)8-E*/! `AVCa! (/'0&-,/+! 1/+! >)'(/+! 1[-,0/'&(0-),+!

<')0?-,/+Q<')0?-,/+!8-+/+!/,!d/*!5)'+!1/!(/00/!0'&,+5)(&0-),$!

!

6``cP6`0:!! =9)+$,!8&!?&49&+49&! LG?7C! J)*.+)(.#+&! "4#&/4&! &(!V&49/.%.$#&! 85! J)#(! &(! 8&! %^o5@!

F"VJYe!nU?!06>:!LG?7P7d?Y=7U;n"!YnT"VHe!?&//&'!

' eI,,#&0$$0'.R",15'^VWW'S'",15'^VW_'2#'\2?"+21"0+&'.&'d-)0&'78040N#&3'!"#$"#%&f'

!
U[)4d/(0->! <'-,(-<&5! 1/! 8/+! '/(2/'(2/+! &*! G]US! ?0&-0! 1/! 8-/*I! ()8<'/,1'/! 5/+! <2?,)8b,/+! 1/!

0'&,+>/'0!-8<5-E*?+!1&,+!5&!>-50'&0-),!1[*,!5&-0!?('?8?$!R[&-!<)*'!(/5&!1?./5)<<?!*,/!&<<')(2/!'/5/.&,0!

1/!5&!<2D+-()Q(2-8-/!/0!1/!5&!<2D+-E*/!1/!5&!8&0-b'/!8)55/B!.-+&,0!P!(&'&(0?'-+/'!5/!()8<)'0/8/,0!1/!

5&!8-(/55/!1/!(&+?-,/!Q!()8<)+?!<'-,(-<&5!1*!5&-0!Q!/,!()*'+!1/!>-50'&0-),!/0!&*I!>)'0/+!(),(/,0'&0-),+!O!

'?+-+0&,(/! P! 5&! ()8<'/++-),B! 0'&,+-0-),! 1/! <2&+/B! -,0/'&(0-),+$! A*! ()*'+! 1/! (/00/! <?'-)1/B! d[&-!

?=&5/8/,0!0'&.&-55?!P!5[?5*(-1&0-),!1/!5&!+0'*(0*'/!1/!5&!8-(/55/!1/!(&+?-,/!<&'!1/+!8)D/,+!<2D+-E*/+!

`'&D),+! iB! ,/*0'),+B! AVCa$! R[&-! &*++-! <&'0-(-<?! P! 1/+! '/(2/'(2/+! .-+&,0! P! ()8<'/,1'/! 5/!

()8<)'0/8/,0!=?,?'-E*/!1/+!<')0?-,/+!/,!8-5-/*!1/,+/!/0!(),>-,?$!



I0?0#*(,*.)
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#LJ!

!

Y4(C!6`0:! =9)+$,!8&!+&49&+49&!LG?7C!J)*.+)(.#+&!8^L/$,/#&+#&!8&'!"\'(I2&'!D#.%.$#Q5&'!&(!8&'!

;+.4,8,'!FJL"D;e!nU?!>>`<hab6!LG?7P=G?"PLG"7He!V.5%.5'&!

!
U/!(),0/I0/!=?,?'&5!1/!8/+!'/(2/'(2/+!&*!U;GN%!/+0!5&!.&5)'-+&0-),!1/!5&!4-)8&++/!5-=,)(/55*5)+-E*/!

/,! ()8<)+?+! P! 2&*0/! .&5/*'! &d)*0?/! O! (&'4*'&,0B! +D,02),+$! R/! 8[-,0?'/++/! &*I! <')(?1?+!

/,TD8&0-E*/+!1/!1?='&1&0-),!1/!5&!4-)8&++/B!/0!(2/'(2/!P!8-/*I!()8<'/,1'/!()88/,0!5/+!/,TD8/+!

1?='&1/,0! 5/*'!+*4+0'&0!/0!/,!E*)-! 5[/>>-(&(-0?!1/! 5&!1?='&1&0-),!/+0! 5-?/!&*I!<')<'-?0?+!1*!+*4+0'&0!

`()8<)+-0-),B!0/,/*'!/,!/&*a!/0e)*!(/55/+!1/!5[/,TD8/!`+0'*(0*'/B!<')<'-?0?+!<2D+-()Q(2-8-E*/+a$!7,!

5-/,! &./(! 1/+! ()55b=*/+! <2D+-(-/,+! /0! /,TD8)5)=-+0/+B! d/! 1?./5)<</! 1/+! &<<')(2/+! /I<?'-8/,0&5/+!

.-+&,0!P!r+&-+-'!5[/,TD8/!&*!0'&.&-5r!1&,+!1/+!+-0*&0-),+!1/!>),(0-),,/8/,0!'?&5-+0/+B!(&1!+*'!+*4+0'&0!

,&0*'/5!)*!1&,+!1/+!+-0*&0-),+!8)1b5/+!'/<')1*-+&,0!*,/!)*!<5*+-/*'+!(&'&(0?'-+0-E*/`+a!1[*,!+*4+0'&0!

()8<5/I/$!H/!<'/8-/'+! 0'&.&*I!(),(/',/,0!<&'!/I/8<5/! 5/!+*-.-!1/! 5&!1?='&1&0-),!/,TD8&0-E*/!1/!

>-58+!8)1b5/+!1[*,/!2?8-(/55*5)+/!<&'!8-(')4&5&,(/!P!('-+0&5!1/!E*&'0T!`gFCa$!H/!>&o),!<&'&55b5/B!d/!

(),0-,*/! 1/! 8[-,0?'/++/'! &*I! <')(/++*+! 1/! >-50'&0-),! /0! 1/! ()8<'/++-),! 1[)4d/0+! 1?>)'8&45/+! /0!

<)'/*IB!/,!'&<<)'0!&./(!8/+!'/(2/'(2/+!&,0?'-/*'/+$!R/!<&'0-(-</!P!(/!0-0'/!&*!()Q/,(&1'/8/,0!1[*,/!

02b+/!&./(!C$!C/-'/5/+!`UWFB!])*5)*+/a$!!

!

;+.854(#./!'4#&/(#@#Q5&!

!
#J!<*45-(&0-),+!1&,+!1/+!'/.*/+!-,0/',&0-),&5/+!P!()8-0?!1/!5/(0*'/!

6!<*45-(&0-),+!1&,+!1/+!'/.*/+!,&0-),&5/+!P!()8-0?!1/!5/(0*'/!

39!()88*,-(&0-),+!)'&5/+!1&,+!1/+!(),='b+!/0!()55)E*/+!-,0/',&0-),&*I!`#3a!/0!,&0-),&*I!`#@a!

36!<)+0/'+!1&,+!1/+!(),='b+!/0!()55)E*/+!-,0/',&0-),&*I!`#Ka!/0!,&0-),&*I!`@a!

%')>-5+!X/+/&'(2/';H!/0!W))=5/!G(2)5&'!O!

200<Oeelll$'/+/&'(2/'-1$()8e'-1e7Q"###Q3L#L!

200<Oee+(2)5&'$=))=5/$>'e(-0&0-),+t*+/'uN6L+>0hAAAAR!

!

74(#-#(,'!8^&/'&#$/&2&/(!&(!8^&/4)8+&2&/(!

!
6!()1-'/(0-),+!1/!02b+/+!

#!()Q/,(&1'/8/,0!1/!+?d)*'!<)+01)(0)'&5!

7,(&1'/8/,0!/0!()Q/,(&1'/8/,0!1/!#:!+0&=-&-'/+!C&+0/'!/0!;,=?,-/*'+!1/<*-+!3LLJ!

7,+/-=,/8/,0!/,!W?,-/!1/+!%')(?1?+!O!≈!9L!2/*'/+!]%!/,!3LL:!

!

75(+&'!)4(#-#(,'!&(!)/#2)(#./'!'4#&/(#@#Q5&'!

!
C/84'/!1*!WHX!FYXG!3"KL!rA<<')(2/+!C*50-Q<2D+-E*/+!<)*'!5/+!+D+0b8/+!F)55)Z1&*I!F),(/,0'?+r!

1/<*-+!3LLK!

X&<<)'0/*'!<)*'!1/+! '/.*/+! -,0/',&0-),&5/+!1),0! R)*',&5!)>!C/84'&,/!G(-/,(/! `#@aB! G/<&'&0-),!�!

%*'->-(&0-),!]/(2,)5)=D!`:aB!U&,=8*-'!`3aB!V))1!fD1')()55)-1+!`3aB!%2&'8&(/*0-(&5!X/+/&'(2!`#aB!G)>0!

C&00/'!`#aB!;,0/',&0-),&5!H&-'D!R)*',&5!`#a!

X/+<),+&45/!1[*,!?E*-</8/,0!1/!8-(')+()<-/!P!>)'(/!&0)8-E*/!&*!G]US!1/!,).$!3LL"!P!)(0$!3L##!

F)Q)'=&,-+&0/*'!1/+!+?8-,&-'/+!-,0/',/+!1*!UG;N%!1/<*-+!d&,.$!3L#9!

F)Q>),1&0/*'!1*!F5*4!U-=,)(/55*5)+/!/,!3L#@!&*!U;GN%!

X/+<),+&45/! 1*! 02b8/!J0$0&#C' >"+&#C' &1' ,"$$"T.&%! &*! +/-,! 1/! 5&! >?1?'&0-),! 1/! '/(2/'(2/! V7XC&]!

`V5*-1/+B!?,/'=-/B!'?&(0/*'+B!8&0?'-&*I!/0!0'&,+>/'0+a!+*'!])*5)*+/B!1/<*-+!d&,.$!3L#9!



!

#L9!

!

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

811$9$"<"

83)%$&"'%0,3*)&",$"2A"%$(-$%(-$
!

"

!

=.225/#4)(#./'!8)/'!8&'!4./$+I'!&(!4.%%.Q5&'!

! =.225/#4)(#./!.+)%&'!

! ;.'(&+'!

",2#/)#+&'!&(!)5(+&'!4.225/#4)(#./'!.+)%&'!

;+.85#('!&(!8.452&/('!8&'(#/,'!B!8&'!5(#%#')(&5+'!8&!%)!+&49&+49&!&(h.5!5/!35*%#4!3%5'!%)+$&!

"

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

&

/*.)%#&',3*.)+-@3'0.)4%(.)4*.)#*9-*.)B),"$'&0)4*)3*,&-#*)."(&)3'.&0.)*()+%#&'*)EDT)





!

#L"!

!

=.225/#4)(#./'!8)/'!8&'!4./$+I'!&(!4.%%.Q5&'!

!

=.225/#4)(#./!.+)%&'!

!

F39! I' 9&)&+2$' 2>>+"2,8' /"+' >+&.0,10)9' 18&' /0$1+210")' "/' %"/1' 2).' >&+4&2?$&' ,"$$"0.%<' 18&' J0$@'

' &C24>$&!

! 7C!D.549.5AB!%$!g*B!%$!N&((2-,B!W$!W?+&,QW*-T-)*
@

!

! 7*')8/84'&,/!3L#@B!LJQ#L!+/<0$!3L#@B!A&(2/,B!H7!

!

F3J! c).&+%12).0)9' 18&' ?&82H0"+' "/' .&/"+42?$&' 2).' >"+"#%' 40,+">2+10,$&%' 0)' /0$1+210")<' 2'

' 40,+"/$#0.0,'2>>+"2,8!

! ;$!N)*2-1!1/!A=*-&'B!V$!U&,=/B!C$!C/-'/5/+B!7C!D.549.5A!

! 7*')</&,!F),>/'/,(/!),!V5*-1Q%&'0-(5/!G/<&'&0-),B!#@Q#9!)(0)4'/!3L#:B!UD),B!VX!

!

F3@! QN#210")%'.[-121'.&'%"$#10")%'82#1&4&)1',"),&)1+-&%'.&'$;%":;4&!

! F$!%&+E*-/'B!G$!%/T/,,/(B!7C!D.549.5AB!N$!F&4&,/B!C$!U*,1B!G$!X-=&*50B!G$!N/&*>-5+!

! J
!"#A

!X/,(),0'/+!N-)5)=-/Q%2D+-E*/!1*!W'&,1!S*/+0B!6Q:!d*-,!3L#:B!U/!C&,+B!VX!

!

F3:! M)D=01#',82+2,1&+0:210")'?;'%42$$'2)9$&'CD+2;'%,211&+0)9' U=IO=Y'"/'2,,#4#$21&.' $2;&+%'.#+0)9'

' #$1+2/0$1+210")'"/',2%&0)'40,&$$&%'.0%>&+%0")%!

! W$!W?+&,QW*-T-)*B!V$!%-=,),B!F$!H&.-1B!7C!D.549.5AB!R$!%/'/T! ! !

! ;,0/',&0-),&5!C/84'&,/!G(-/,(/!�!]/(2,)5)=D!F),>/'/,(/B!3JQ3"!,).$!3L#6B!C/54)*',/B!A^!

!

F36! J".&$0)9'18&'/0$1+210")'"/'%"/1'2).'>&+4&2?$&',"$$"0.%<'18&'40$@',2%&'%1#.;!

! 7C!D.549.5AB!%$!g*B!%$!N&((2-,B!W$!W?+&,QW*-T-)*!

! #:
!"#

!(),='b+!1/!5&!G)(-?0?!V'&,o&-+/!1/!W?,-/!1/+!%')(?1?+B!KQ#L!)(0$!3L#6B!UD),B!VX!

!

F33!! J".-$0%210")'.&'$2'/0$1+210")'.&',"$$"T.&%'4"#%'&1'.-/"+42?$&%<'72%'.#'$201!

! 7C!D.549.5AB!%$!g*B!%$!N&((2-,B!W$!W?+&,QW*-T-)*!

! F)55)E*/!()88*,!1/+!+/(0-),+!S*/+0!1*!WV%!`W')*</8/,0!V'&,o&-+!1/+!%)5D8b'/+a!/0!1/!5&!

! GVW%!`G)(-?0?!V'&,o&-+/!1/!W?,-/!1/+!%')(?1?+aB!#@Q#9!8&-!3L#6B!Y&,0/+B!VX!

!

F3#! *+"?0)9' 18&' .0//#%0")2$' 2).' %1+#,1#+2$' >+">&+10&%' "/' ,2%&0)' 40,&$$&%' .0%>&+%0")%' 18+"#98'

' K$#"+&%,&),&' (&,"H&+;' I/1&+' *8"1"?$&2,80)9' UK(I*Y<' K+"4' 18&' .0$#1&' 1"' 18&' 8098$;'

' ,"),&)1+21&.g,+"A.&.'+&904&!

! %$!H/!G&!%/-I)0)B!R$!V5)*'DB!7C!D.549.5AB!C$QY$C&1/(B!W$W?+&,QW*-T-)*!

! J
+B

!;,0/',&0-),&5!GD8<)+-*8!),!V))1!X2/)5)=D!&,1!G0'*(0*'/B!#LQ#6!&.'-5!3L#3B!|*'-(2B!Ff!

! !

F3L! J".&$0)9' 18&' /0$1+210")' "/' .&/"+42?$&' 2).' >&+4&2?$&' ,"$$"0.2$' >2+10,$&%<' 18&' ,2%&' "/' ,2%&0)'

' 40,&$$&%!

! %$!g*B!W$!W?+&,QW*-T-)*B!7C!D.549.5A!

! ;,0/',&0-),&5! F),='/++! ),!C/84'&,/+! &,1!C/84'&,/! %')(/++/+! 3L##B! 36Q3"! d*-55/0! 3L##B!

! A8+0/'1&8B!YU!

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

'

/*)("$)4*)3>"#%&*-#)*.&)."-3'2(0)



)

##L!

!

F#"! 72%&0)'40,&$$&'0)1&+)2$'%1+#,1#+&<'2'%>")9&'4".&$!

! 7C!D.549.5AB!W$!W?+&,QW*-T-)*B!R$!%?'/TB!N$!F&4&,/!

! @
#A

!X/,(),0'/+!N-)5)=-/Q%2D+-E*/!1*!W'&,1!S*/+0B!"Q#L!d*-,!3L##B!X/,,/+B!VX!

!

F#K! I>>"+1'.&' $2'40,+"%,">0&'S' /"+,&'21"40N#&' UIKJY'S' $R-1#.&'.R#)'"?Z&1' ,"$$"T.2$' )21#+&$' <' $2'

' 40,&$$&'.&',2%-0)&!

! C$!S*&,/T&'B!V$!W*D)8&'([2B!7C!D.549.5A!

! @
#A

!X/,(),0'/+!N-)5)=-/Q%2D+-E*/!1*!W'&,1!S*/+0B!"Q#L!d*-,!3L##B!X/,,/+B!VX!

!

F#9! 7"4>+&%%0")'"%4"10N#&'.&'>+"1-0)&%'9$"?#$20+&%'<'0)1&+2,10")%'2#C',"),&)1+210")%'-$&H-&%'

! G$!X-=&*50B!7C!D.549.5AB!G$!N/&*>-5+B!G$!%?T/,,/(!

! @
#A

!X/,(),0'/+!N-)5)=-/Q%2D+-E*/!1*!W'&,1!S*/+0B!"Q#L!d*-,!3L##B!X/,,/+B!VX!

!

F#J! h821' ,"8&%0H&' /"+,&%' 2+&' 0)H"$H&.' 0)' 18&' 9&$210")' "/' ,2%&0)' 40,&$$&' .0%>&+%0")%' 21' 8098'

' ,"),&)1+210")i!

! %$!g*B!7C!D.549.5AB!W$!W?+&,QW*-T-)*!

! N-)<)5D8b'/+[!3L#LB!#Q6!1?($!3L#LB!U/!F')-+-(B!VX!

!

F#@! BJ('A21&+'+&$2C210")'2).'%&$/D.0//#%0")'0)'8098$;',"),&)1+21&.',2%&0)'%;%1&4%!

! H$!G(2)''B!C$!F&84/'0B!7C!D.549.5AB!W$!W?+&,QW*-T-)*B!V$!C&'-/00/!

! N-)<)5D8b'/+[!3L#LB!#Q6!1?($!3L#LB!U/!F')-+-(B!VX!

!

F#:! M4>2,1'.&' $2'/"+,&' 0")0N#&'&)'/0$1+210")'.&' $201' <'2)2$;%&'.&%',2+2,1-+0%10N#&%'.&%'40,&$$&%'.&'

' ,2%-0)&%'&1'.&%'.->P1%!

! W$!W?+&,QW*-T-)*B!7C!D.549.5AB!A$!R-8/,/TQU)</TB!V$!W&',-/'QU&84')*-,!

! #3
!"#

!(),='b+!1/!5&!G)(-?0?!V'&,o&-+/!1/!W?,-/!1/+!%')(?1?+B!#:Q#J!)(0$!3LL"B!C&'+/-55/B!VX!

!

F#6! M")0,' %1+&)918' 04>2,1' 0)' /0$1+210")' "/' %@044&.'40$@<' 2)2$;%0%' "/' ,2%&0)'40,&$$&%' 2).' .&>"%01'

' >+">&+10&%!

! W$!W?+&,QW*-T-)*B!7C!D.549.5AB!A$!R-8/,/TQU)</TB!V$!W&',-/'QU&84')*-,!

! 7*')8/84'&,/!3LL"B!JQ#L!+/<0$!3LL"B!C),0</55-/'B!VX!

!

F#3! (8&"$"9;'2).'>82%&'?&82H0"+'"/'.&)%&',2%&0)'40,&$$&'.0%>&+%0")%!

! 7C!D.549.5AB!N$!H/44)*B!W$!W?+&,QW*-T-)*B!C$f$!V&8/5&'0B!R$U$!H)*45-/'B!N$!F&4&,/!

! @
+B

!;,0/',&0-),&5!GD8<)+-*8!),!V))1!X2/)5)=D!&,1!G0'*(0*'/B!#@Q#K!d*-,!3LL"B!|*'-(2B!Ff!

!

F#L! 72%&0)'.0%>&+%0")%'#).&+'"%4"10,'%1+&%%<'18&'04>2,1'"/'%1+#,1#+&'2).'40)&+2$',"4>"%010")'

! 7C!D.549.5AB!%$7$!F&D/8-00/B!R$!R&'1-,B!W$!W?+&,QW*-T-)*B!N$!F&4&,/!

! #
A+

!;,0/',&0-),&5!GD8<)+-*8!),!C-,/'&5+!&,1!H&-'D!%')1*(0+B!#Q6!)(0$!3LLKB!G0QC&5)B!VX!

!

F"! *+&%%#+&'&//&,1%'0)'.&2.D&).'/0$1+210")'"/'%@044&.'40$@<'I)2$;%0%'"/',2@&'>+">&+10&%!

! 7C!D.549.5AB!V$!W&',-/'B!A$!f&')*,B!W$!W?+&,QW*-T-)*!

! J
+B

!7*')</&,!F),='/++!)>!F2/8-(&5!7,=-,//'-,=B!#JQ3L!+/<0$!3LL9B!F)</,2&=*/B!Hz!

!



!

###!

!

FK! (P$&' .&' $2' ,"4>"%010")' 0")0N#&' %#+' $2' +-1&)10")' .&' %#,+&%' &1' .R2,0.&%' "+92)0N#&%' &)'

' )2)"/0$1+210")<'0)1&)%0/0,210")'.&%'>+",-.-%!

! f$!X)*IQ1/!N&58&,,B!N$!F2&*>/'B!N$!N&5&,,/(B!7C!D.549.5AB!C$!c)*'(2!

! F)55)E*/!W;G!;YXAQFYXG!%')+/0-&B!#6Q#:!8&'+!3LLJB!%&'-+B!VX!

!

F9! j&;',"4>")&)1%'/"+'1+2)%>"+1'18+"#98'18&')#,$&2+'>"+&',"4>$&C'UB>,Y<'4&,82)0%4%'0)H"$H&.'

' .#+0)9'?0).0)9'?&1A&&)'%>&,0/0,'j2+;">8&+0)%'2).'K9DB#>%!

! A$!H*00&B!7C!D.549.5AB!W$!N/5>)'0!

! 3LL@! A8/'-(&,! ;,+0-0*0/! )>! F2/8-(&5! 7,=-,//'+! A,,*&5! C//0-,=B! 6L! )(0$! Q! :! ,).$! 3LL@B!

! F-,(-,,&0-B!^GA!

!

FJ! =-$&,10H01-'.&' $2')2)"/0$1+210")'>"#+' $[0)1&)%0/0,210")'.&%'>+",-.-%'<'4-,2)0%4&%'.&'+-1&)10")'

' .&%'%#,+&%'&1'.&%'2,0.&%'"+92)0N#&%!

! N$!F2&*>/'B!f$!X)*I!1/!N&58&,,B!7C!D.549.5AB!S$!V')-1*'/QU&2'/'B!N$!N&5&,,/(B!C$!X&4-55/'Q

! N&*1'D!

! F)55)E*/!F;G!;YXAQFYXG!%')+/0-&B!#:Q#@!8&'+!3LL@B!!c-55/,/*./!1\A+(EB!VX!

!

F@! M)1+".#,10")'"/')2)"/0$1+210")'0)'2'>+".#,10")'>+",&%%'"/'/&+4&)1&.'"+92)0,'2,0.%!

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! k)'51!V-50'&0-),!F),='/++!"B!#KQ3:!&.'-5!3LL:B!Y/l!S'5/&,+B!^GA!

!

F:! Q1#.&' .&%' 4-,2)0%4&%' .&' %-$&,10H01-' &)' )2)"/0$1+210")' &)' H#&' .&' $R0)1&)%0/0,210")' .&%'

' >+",-.-%!

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!C$!c)*'(2B!N$!N&5&,,/(B!N$!F2&*>/'B!W$!H)'&,=/B!V$!U*0-,!

! F)55)E*/!W;G!;YXAQFYXG!%')+/0-&B!33Q36!8&'+!3LL:B!])*5)*+/B!VX!

!

F6! QH2$#210")'"/')2)"/0$1+210")'/"+'18&'>#+0/0,210")'"/'2)'"+92)0,'2,0.'/&+4&)1210")'?+"18!

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! "
+B

!;,0/',&0-),&5!F),='/++!),!7,=-,//'-,=!&,1!V))1B!9Q##!8&'+!3LL:B!C),0</55-/'B!VX!

! F)88*,-(&0-),!)'&5/!

!

F3! Q1#.&' .&' $2' )2)"/0$1+210")' >"#+' %")' 0)1+".#,10")' .2)%' #)' >+",-.-' .&' >+".#,10")' .R2,0.&%'

' "+92)0N#&%!

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! F)55)E*/!W;G!;YXAQFYXG!%')+/0-&B!#"Q3L!8&'+!3LL6B!X/,,/+B!VX!

!

F#! M)1-9+210")' .&' $2' )2)"/0$1+210")' .2)%' $&%' >+",-.-%' .&' >+".#,10")' .R2,0.&%' "+92)0N#&%'

' 2$04&)120+&%!

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! F)55)E*/!W;G!;YXAQFYXG!%')+/0-&B!#"Q3L!8&'+!3LL3B!F)8<-b=,/B!VX!

!

! !



)

##3!

!

;.'(&+'!

!

%36! J&4?+2)&' /0$1+210")' "/' %"/1' 2).' >&+4&2?$&' "?Z&,1%<' 18&' N#&%1' /"+' 9&)&+2$' +#$&%' 2).'

' 9#0.&$0)&%!

! ;$!N)*2-1!1/!A=*-&'B!C$!C/-'/5/+B!7C!D.549.5A!

! 7*')8/84'&,/!3L#@B!LJQ#L!+/<0$!3L#@B!A&(2/,B!H7!

!

%33! 7"4>+&%%0H&'?&82H0"#+'"/'40,+"4&1&+D%0:&.'4&182,+;$21&.'.&C1+2)'40,+"9&$%!

! ;$!N)*2-1!1/!A=*-&'B!C$!C/-'/5/+B!7C!D.549.5A!

! @
+B

!;,0/',&0-),&5!F)55)-1+!F),>/'/,(/B!3#Q3:!d*-,!3L#@B!A8+0/'1&8B!YU!

!

%3#! E"A'1"'N#2)10/;'&):;4&'2,10H01;'2).'@0)&10,%' 0)')")D?#$@'%;%1&4%i'I)'&C24>$&'18+"#98'18&'

' &):;4210,'8;.+"$;%0%'"/'8&40,&$$#$"%&'180)'/0$4%!

! A$!|/-1-B!U$!H-&,0/-55B!F$!H*8),B!F$!C),0&,-/'B!X$!V&*'?B!R$!C)'(2&-,B!Y$!U/4&TB!F$!G?./'&(B!7C!

! D.549.5A!

! ]2/!FNC##!Q!##
+B

!F&'4)2D1'&0/!N-)/,=-,//'-,=!C//0-,=B!#LQ#6!8&-!3L#@B!7+<))B!V;!

!

%3L! M4>"+12),&' "/' A21&+' /$#C' 18+"#98' >+"1&0)' 0)1&+/2,02$' /0$4%' 2%' +&H&2$&.' ?;' )&#1+")'
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! 7C! D.549.5AB! W$! W?+&,QW*-T-)*B! %Q7$! F&D/8-00/B! N$! H/44)*B! R$! R&'1-,B!C$Qf$! V&8/5&'0B! R$QU$!

H)*45-/'B!N$!F&4&,/!

! R)*',?/! <')d/0! AYX! 7FS%XSC! rC?(&,-+8/+! /0! C)1?5-+&0-),! e! V-50'&0-),! e! %')0?-,/+!

5&-0-b'/+rB!3"!d*-,!3LL"B!X/,,/+B!VX!

!

G"! *+&%%0")'"%4"10N#&'.&'.0%>&+%0")%'.&'40,&$$&'<'%1+&%%'"%4"10N#&'&1'%-,829&'>2+'.-%"+>10")!

! 7C!D.549.5AB!W$!W?+&,QW*-T-)*B!%$!G(2*(wB!N$F&4&,/!

! R)*',?/!1*!WHX!3"KL!%')+*'>B!#9!)(0$!3LLKB!])*5)*+/B!VX!

!

GK! \2'40,&$$&'.&',2%-0)&'%"#%'%1+&%%'"%4"10N#&<'_'+-904&%'.&',"4>+&%%0")!

! 7C!D.549.5AB!N$!F&4&,/B!%Q7$!F&D/8-00/B!R$!R&'1-,B!W$!W?+&,QW*-T-)*!

! R)*',?/+!1*!WHX!3"KL!%')G*'>B!#"Q3L!d*-,!3LLKB!F&''DQ5/QX)*/0B!VX!

!

G9! J&%#+&%'.&'/"+,&%'>2+'IKJ<'>+0),0>&'&1'&C&4>$&%!

! 7C!D.549.5A!

! R)*',?/! 0'&,+./'+&5-0?! ;YXA! GVNA! `G?<&'&0-),! 1/+! V5*-1/+! N-)5)=-E*/+! /0! A5-8/,0&-'/+aB! #"!

1?($!3LLJB!%&'-+B!VX!

! !

GJ! c$1+2D'&1''J0,+"/0$1+210")'.R#)'$201'-,+-4-'<'.&'$2'.-1&+40)210")'.&%'0)1&+2,10")%'40,&$$20+&%'S'

$2'4".-$0%210")'9$"?2$&'.&'$R">-+210")!

! 7C!D.549.5A!

! G?8-,&-'/!-,0/',/!1*!5&4)'&0)-'/!G]USB!"!)(0$!3LLJB!X/,,/+B!VX!

!

G@! J".-$0%210")'.#',"$42129&'$"+%'.&'$2'/0$1+210")'.R#)'$201'<'+-/$&C0")%'&1'2>>+",8&%'2>>+">+0-&%!

! 7C!D.549.5A!

! R)*',?/! 1*! F5*4! V'&,o&-+! 1/+! C/84'&,/+! r]2?)'-/! /0! 8)1?5-+&0-),! 1*! 0'&,+<)'0!

0'&,+8/84'&,&-'/rB!#:!d*-,!3LLJB!N/+&,o),B!VX!

!

G:! J&4?+2)&%'?0"$"90N#&'g'%;)18-10N#&'&1'%-$&,10H01-<'.&#C'&C&4>$&%!

! 7C!D.549.5A!

! G?8-,&-'/!-,0/',/!1*!5&4)'&0)-'/!G]USB!#9!>?.$!3LLJB!X/,,/+B!VX!

!

!

!



)

##K!

!

G6! M)1&9+210")'"/')2)"/0$1+210")'0)'2'>+".#,10")'>+",&%%'"/'/&+4&)1&.'"+92)0,'2,0.%'D'!8&"+&10,2$'

' ,")%0.&+210")%'2).'&C>&+04&)12$'+&%#$1%'

! 7C!D.549.5AB!f$!X)*IQ1/!N&58&,,B!V$!U*0-,!

! 7*')1-&!0/(2,-(&5!8//0-,=B!3KQ6L!d&,.$!3LL:B!k-++)*+B!VX!

!

G3! M)1+".#,10")'"/')2)"/0$1+210")'0)'2'>+".#,10")'>+",&%%'"/'"+92)0,'2,0.%!

! 7C!D.549.5A!

! @
+B

!Y/0l)'w!)>!h)*,=!C/84'&-,+B!3Q6!)(0$!3LL6B!N&'(/5),/B!7G!

!

G#! M)1&9+210")'"/')2)"/0$1+210")'0)'>+".#,10")'>+",&%%&%'"/'/&+4&)1&.'"+92)0,'2,0.%'

! 7C!D.549.5A!

! :
+B

!Y/0l)'w!)>!h)*,=!C/84'&-,+B!@Q9!d*-55/0!3LL3B!])*5)*+/B!VX!

!

!

! !



!

##"!

!

;+.85#('!&(!8.452&/('!8&'(#/,'!B!8&'!5(#%#')(&5+'!8&!%)!+&49&+49&!&(h.5!5/!35*%#4!3%5'!%)+$&!

`U-/,+!>),(0-),,/5+!&*!3K!>?.'-/'!3L#9a!

!

U##! 6`0:!Q!V&-0!8&'E*&,0!�!'&<<)'0!1[&(0-.-0?!;YXA!F7%;A!

' =1+#,1#+&'.[#)',"$$"T.&')21#+&$'<'$2'40,&$$&'.&',2%-0)&'.#'$201'

! 200<Oeelll$(/<-&$-,'&$>'eU/Q1/<&'0/8/,0QU/+Q'/(2/'(2/+eY)+Q'/+*50&0+e8-(/55/+!

! 200<Oee-,'&Q1&8Q>'),0Q'/+)*'(/+Q(1,$4'&-,+),-($()8e'/++)*'(/+e&>-5/e369:69QL#"9(Q

'/+)*'(/Q'/(2/'(2/+Q/0Q-,,).&0-),+Q/1-0-),Q3L#6$2085!

!

U#L! 6`06!Q!%5&E*/00/!G)5/-5!e!;YXA!r;YXA!/,!5*8-b'/!O!@!&,+!1/!<&'0/,&'-&0!&./(!G)5/-5!

' =1+#,1#+&'.&'$2'40,&$$&'.&',2%-0)&'<'#)&')"#H&$$&'>+">"%010")'

! 200<Oee-,'&$1&8$>'),0$<&1$4'&-,+),-($()8e'/++)*'(/+e&>-5/e33J6"#Q@3K9LQ'/+)*'(/Q@Q&,+Q

1/Q<&'0/,&'-&0Q&./(Q+)5/-5Q/1-0-),Q3L#3$2085!

!

U"! 6`06!Q!G-0/!l/4!G]US!

' \&%'42,+"4"$-,#$&%'.#'$201'2#'%;),8+"1+")'=F\QM\'

! 200<Oeelll:$'/,,/+$-,'&$>'e+05)e])*0/+Q5/+Q&(0*&5-0/+eU/+Q8&(')8)5/(*5/+Q1*Q5&-0Q&*Q

+D,(2')0'),QGSU7;U!

!

UK! 6`00!Q!V&-0!8&'E*&,0!�!'&<<)'0!1[&(0-.-0?!;YXA!F7%;A!!

' =1+#,1#+&'.&'$2'40,&$$&'.&',2%-0)&'<'.&'%")'-$2?"+210")'S'%")'"+92)0%210")'0)1&+)&'

! 200<Oeelll$(/<-&$-,'&$>'eU/Q1/<&'0/8/,0QU/+Q'/(2/'(2/+eY)+Q'/+*50&0+e+0'*(0*'/Q8-(/55/!

! 200<Oee-,'&Q1&8Q>'),0Q'/+)*'(/+Q(1,$4'&-,+),-($()8e'/++)*'(/+e&>-5/e369:6"Q&3J1&Q

'/+)*'(/Q'/(2/'(2/+Q/0Q-,,).&0-),+Q/1-0-),Q3L##$2085!

!

U9! 6`0`!Q!G-0/!l/4!G]US!

' J0$@',2%&0)'40,&$$&%'0)H&%10921&.'2%'%"/1'4211&+'

! 200<OeelllJ$'/,,/+$-,'&$>'e+05)eC&-,Q'/+*50+eH&-'DQ%')(/++-,=e];%;UQX:!

!

UJ! 6`0`!Q!U/00'/!r7,!1-'/(0!1/+!5&4)'&0)-'/+r!1/!5[-,+0-0*0!;YG;G!1*!FYXG$!

' =1+#,1#+&'&1',"4>"+1&4&)1'.&'$2'40,&$$&'.&',2%-0)&'&)'40$0&#'.&)%&'

! 200<Oeelll$(,'+$>'e-,+-+e'/(2/'(2/e1-'/(0Q5&4)+e3L#Le8-(/55/Q1/Q(&+/-,/Q8-5-/*Q1/,+/$208!

!

U@! 6`0`!P!V&-0!8&'E*&,0!�!'&<<)'0!1[&(0-.-0?!;YXA!F7%;A$!

' 7"4>"+1&4&)1'.&%'40,&$$&%'.&',2%-0)&'$"+%'.&'$2'/0$1+210")'.#'$201'

! 200<Oeelll$(/<-&$-,'&$>'eU/Q1/<&'0/8/,0QU/+Q'/(2/'(2/+eY)+Q'/+*50&0+e(&+/-,/Q>-50'&0-),!

! 200<Oee-,'&Q1&8Q>'),0Q'/+)*'(/+Q(1,$4'&-,+),-($()8e'/++)*'(/+e&>-5/e369::LQ34"&:Q

'/+)*'(/Q'/(2/'(2/+Q/0Q-,,).&0-),+Q/1-0-),Q3L#L$2085!

!

U:! 6``b!P!%5&E*/00/!>&-0+!8&'E*&,0+!1*!(/,0'/!;YXA!1/!X/,,/+$!

! 7"4>"+1&4&)1'.&%'40,&$$&%'.&',2%-0)&'$"+%'.&%'">-+210")%'.&'/0$1+210")'.#'$201'

! 200<Oeelll$'/,,/+$-,'&$>'e(),0/,0e1)l,5)&1eK33:e#393"J!`5-/,!/I<-'?a!

!

U6! 6``b!Q!%5&E*/00/!;YXA!F7%;A!r^,1/'+0&,1-,=!4-)8)5/(*5/+!&++/845-/+!l-02!'2/)5)=Dr!

' 72%&0)'40,&$$&%'0)'.&)%&'.0%>&+%0")%<'0)1&+2,10")%'2).'>82%&'?&82H0"#+'



)

#3L!

!

! 200<Oeelll$(/<-&$-,'&$>'eS*0-5+Q/0QX/++)*'(/+e71-0-),+e'2/)5)=-/e~3Kw/D~3"eJ!

! 200<Oee-,'&Q1&8Q>'),0Q'/+)*'(/+Q(1,$4'&-,+),-($()8e'/++)*'(/+e&>-5/e3696:LQ:36&JQ

'/+)*'(/Q*,1/'+0&,1-,=Q4-)8)5/(*5/Q&++/845-/+Ql-02Q'2/)5)=D$2085!

!

U3! 6``b!P!X&<<)'0!&,,*/5!;YXA!

' 7"4>"+1&4&)1'.&%'40,&$$&%'.&',2%-0)&'$"+%'.&%'">-+210")%'.&'/0$1+210")'.#'$201'

! 200<Oee-,'&$1&8$>'),0$<&1$4'&-,+),-($()8e'/++)*'(/+e&>-5/e36L9:KQ9/66>Q'/+)*'(/Q'&<<)'0Q

1Q&(0-.-0/Q3LL"$2085!

!

U#! 6``j!Q!%5&E*/00/!;YXA!F7%;A!rH/+!'/(2/'(2/+!/,!=?,-/!1/+!<')(?1?+r!

' 7"4>"+1&4&)1'.&%'40,&$$&%'.&',2%-0)&'&)'40$0&#',"),&)1+-'

! 200<Oeelll$(/<-&$-,'&$>'eS*0-5+Q/0QX/++)*'(/+e71-0-),+e=/,-/Q1/+Q<')(/1/+e~3Kw/D~3"e:!

! 200<Oee-,'&Q1&8Q>'),0Q'/+)*'(/+Q(1,$4'&-,+),-($()8e'/++)*'(/+e&>-5/e369663Q"LJ:4Q

'/+)*'(/Q1/+Q'/(2/'(2/+Q/,Q=/,-/Q1/+Q<')(/1/+$2085!



!

#3#!

!

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

811$9$"/"

/0'*$",$"4"'3B2*(A)*01&"&*C1*7*(A)*+$&!

!

=P0! D.549.5A!&(!)%Ce!D#.39\'#4)%!R.5+/)%e!6``b!

=P6! D.549.5A!&(!)%Ce!D#.39\'#4)%!R.5+/)%e!6`0`!

=P:!! Y5)/&M)+!&(!)%Ce!J)/$25#+e!6`06!

=P<!! D.549.5A!&(!)%Ce!J)/$25#+e!6`0<!

=P>!! ;)'Q5#&+!&(!)%Ce!;9\'#4)%!=9&2#'(+\!=9&2#4)%!;9\'#4'e!6`0c!

"


