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R4-25+!#W!;!">/!-),&)-!)%!YC$-*A&*,>!0#),/',&)-Z!*4#&-7!1)'$1!#/#)4,/!A&,>!BJJ!AAAAA!"_U!
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<6]2+/A! P+! 0+%(',! /7<+! ,+! /5634%! ,4/!f*60/4]2+! %('%+5'+! <65! +B+.<*+! *+0!

/56'03+5/0! ,+! ,(''f+0! 607'%85('+0A! C+0! 3*2B! 0('/! -f'f56*+.+'/! ! .(4'0!
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! "#$!%&"#!'()%*"&"+(,!$-$)$,"!&.'#+"$'"*.$!

!

"_!

5f0+62B! ,+! /7<+!:9PD! Ni!:2*/4J95(/(%(*! P6@+*! D)4/%84'-!jO! +/! +'! <65/4%2*4+5!:9PD!
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<5f,(.4'6'/>! *+0!%('/564'/+0!,+!%(2/0! *4f+0!l! *6! /+%8'(*(-4+!DFm!(3356'/!2'!'4=+62!
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6<<5(<54f+! -5q%+! l! *g4'-f'4+54+! ,+! /5634%! .640! 62004! ,+0! /62B! ,+! ,40<('4@4*4/f! ,2!
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! "#$!%&"#!'()%*"&"+(,!$-$)$,"!&.'#+"$'"*.$!

!

"Z!
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,6'0! *g1'/+5'+/! ,+0! (@I+/0! 62! /56=+50! ,+! <*204+250! 6,6</6/4('0! 65%84/+%/256*+0>!

<5(/(%(*645+0!+/!6*-(54/8.4]2+0A!!

F0;4704;A!A0!;G/4HG!D4!H894/7;.0!!

C+!.6'20%54/!+0/!(5-6'40f!+'!/5(40!<65/4+0A!
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4'/+5J%(2%8+0!N<65!+B+.<*+>!nF:!+/!19OA!!

965! %('/560/+>! *+0! 9CT! 06'0! .f.(45+! /564/+'/! %86]2+! 5+]2k/+! ,+! .6'4h5+!

4',4=4,2+**+>! l! *g+B%+</4('!,+! 5+]2k/+0! %(55f*f+0A!$4'04>! <65! (<<(04/4('! 62! %60! 6=+%!
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9CT9! +0/! 2'! <5(/(%(*+! 6=6'%f! 02<<(5/6'/! 2'! *65-+! f=+'/64*! ,+! 3('%/4(''6*4/f0!
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,6'0! *+! %86<4/5+! V>! 4*! <+2/! k/5+! 'f%+00645+! ,g+33+%/2+5! 2'! %6*%2*! <65/4+*! ,2! %8+.4'A!
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2/4*406@*+0!+'!<56/4]2+A!

$34'! ,+! %45%('0%545+! *+0! *4.4/+0! ,+0! .(,h*+0! ,+! %6*%2*! <65! ,(.64'+>! *g6*-(54/8.+!

XQ9C>!@60f!025! *g2/4*406/4('!,+!<*204+250!9CT>!6!f/f!<5(<(0fA!XQ9C!N,f/64**f!,6'0! *+!

%86<4/5+! VO! +0/! 2'! 6*-(54/8.+! ,40/54@2f! 4.<*4]26'/! 2'! +'0+.@*+! ,+! 9CT! 06'0J

.f.(45+! *(%6*40f0! ,6'0! <*204+250! ,(.64'+0! +/! <+5.+//6'/! 2'! %6*%2*! ,+! %8+.4'!

%('/564'/!(</4.6*A!!

XQ9C! 4.<*4]2+! *+! %6*%2*! 0f546*40f!(2!<656**h*+!,+! 0+-.+'/0!<65!<*204+250!9CT!06'0!

.f.(45+!%(..+!@54h=+.+'/!4**20/5f!R4-25+!^A!P6!5+]2k/+!,+!%6*%2*0!+0/!<5(<6-f+!*+!

*('-! ,g2'+! 0f54+! ,+! 9CT! ,7'6.4]2+.+'/! ,f%(2=+5/0! (v! ,f@2/+! *+! %6*%2*! ,+0!

0+-.+'/0! +'/5+! %86]2+! <645+! ,+! 5(2/+25! ,g+'/5f+! +/! ,+! 0(5/4+! ,+! %86%2'! ,+0!

,(.64'+0A! P6! 5f<('0+! +0/! +'024/+! <5(<6-f+! +'! 5+/(25! (v! 0g+33+%/2+! *+! %6*%2*! ,g2'!

65@5+!,+0!<*20!%(25/0!%8+.4'0!,('/!*6!0(25%+!+0/!*6!,+0/4'6/4('!,2!/2''+*A!!

P(50! ,2! %8+.4'! 4'=+50+! N,+! *6! ,+0/4'6/4('! =+50! *6! 0(25%+O! *g65@5+! ,+0! <*20! %(25/0!

%8+.4'0! +0/! %6*%2*f! ,+! .6'4h5+! 5f%2504=+! I20]2wl! (@/+'/4('! ,2! %8+.4'! %('/564'/!

4'/+5J,(.64'+0! *+! <*20! %(25/A! C(..+! 4**20/5f! R4-25+! ^>! *(50! ,+! *6! <860+! ,+!

04-'6*406/4('>! *g2/4*406/4('! ,+! %*f0! %84335f+0! 3(25'4+0! *(50! ,2! %6*%2*! ,+0! 0+-.+'/0!

<+5.+/! ,+! 5+%(2=5+5! %86]2+! 0+-.+'/>! <5f0+5=6'/! 64'04! *6! %('34,+'/46*4/f! ,+! %+0!

,+5'4+50A!!

Pg6*-(54/8.+! +B6%/! +0/! ,f/64**f! 62! 0+4'! ,2! %86<4/5+! V! 64'04! ]2+! *gf=6*26/4('! ,+! 06!

<+53(5.6'%+A! 1*! +0/! .('/5f! -5q%+! l! *g2/4*406/4('! ,+! 04.2*6/4('0! ,g! f=h'+.+'/0!

,40%5+/0! ]2+! *g6*-(54/8.+! XQ9C! 6334%8+! 2'+! '+//+! 02<f54(54/f! <65! 56<<(5/! 62B!

6<<5(%8+0!,+!%6*%2*0!<65!,(.64'+!+/!%+!%('04,f56'/!2'!*65-+!+'0+.@*+!,+!.f/54]2+0!

%(.<656/4=+0!M! (</4.6*4/f! ,2! %8+.4'! N%(2/O>! f%8+%! ,+! 04-'6*406/4('! +/! ,f*64! ,+!

04-'6*406/4('A! P+! %86<4/5+! 4'%*2/! f-6*+.+'/! 2'+! 6'6*70+! 36406'/! 206-+! ,+! .(,h*+0!

.6/8f.6/4]2+0! 2/4*406'/! ,+0! .(,h*+0! ,+! 34*+0! ,g6//+'/+! ,+! /7<+! :dFd">! +/! ]24!

.('/5+! ,+0! 5f02*/6/0! %(.<656@*+0! l! '(0! .(,h*+0! ,+! 04.2*6/4('0! l! f=h'+.+'/0!

,40%5+/0A!!



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

!

B.>4;A!)!7!H&)#)%(&)*+!,-!.#-!4('!#=(#0*')&/6-!EF:B!4*$'!#(!4'-%-'C(&)*+!,-!

.*+2),-+&)(#)&-!4*$'!#-%!./-6)+%!.*+%&'()+&%!)+&-'G,*6()+-%!

P+! %86<4/5+! W! Ni!9CT! D+*+%/4('! /+%8'4]2+0! 6',! D/6/+*+00! 9CT!jO! +0/! ,f,4f! 62B!

6*-(54/8.+0!,+! 0f*+%/4('!,+!9CTA!C+! %86<4/5+! /564/+! f-6*+.+'/!,!t2'+! /+%8'4]2+!,+!

,f356-.+'/6/4('!,+! *6!@6',+!<6006'/+!634'!,+!5f,245+! *6!<5(@6@4*4/f!,+!@*(%6-+!62!

0+4'!,+!5f0+62B!,('/!*+!/62B!,+!5f0+5=6/4('!,+=4+'/!f*+=fA!!

P+!%86<4/5+!U!<5f0+'/+!2'!'(2=+*!.(,h*+!9CT!,f,4f!62!%6*%2*!,+0!/2''+*0!,+!0+%(250!

<(25!RQQ!Ni!R60/!Q+5(2/+!jO!/(2/!+'!-656'/4006'/!2'+!@6',+!<6006'/+!N+/!,('%!2'+!

]26*4/f! ,+! 0+5=4%+! f]24=6*+'/+! 62B! 3*2B! 5+5(2/f0! +'! <5f0+'%+! ,+! <6''+0O! /(2/! +'!

.4'4.406'/!*6!]26'/4/f!,+!5+00(25%+0!5f0+62B!,f,4f+0!62!/2''+*!,+!0+%(250A!!

RQQ! +0/! 2'+! /+%8'(*(-4+! ,+! 5+5(2/6-+! *(%6*! (<f56'/! +'! .(,+! <5(/+%/4('!M! *+0!

%8+.4'0! ,+! 0+%(250! 0('/! %6*%2*f0! l! <54(54>! +/! ,h0! *(50! ]2g2'+! <6''+! ,+! *4+'! (2! ,+!

'p2,! +0/! ,f/+%/f+>! *+0! /2''+*0! f*4-4@*+0! 62! 5+5(2/6-+! 0('/! +'%6<02*f0! ,6'0! ,+0!

/2''+*0! ,+! 0+%(250! ,('/! *6! 0f*+%/4('! +0/! f-6*+.+'/! +33+%/2f+! l! <54(54A! RQQ!<+5.+/!

64'04! ,+! 5+5(2/+5! *+! /5634%! 4.<6%/f! <65! *6! <6''+! +'! ]2+*]2+0! ,4Y64'+0! ,+!

.4**40+%(',+0A!

H2/5+!*6!%('/564'/+!025!*+!/+.<0!,+!5+5(2/6-+>!4*!0g6=f5f!'f%+00645+!,+!-656'/45!*6!'('!

,f-56,6/4('!,+!<+53(5.6'%+!+'!5+5(2/6'/!*+!/5634%!*+!*('-!,2!%8+.4'!,+!0+%(250!+'!

(3356'/!,+0! 5+00(25%+0!f]24=6*+'/+0!<65!+B+.<*+!+'! /+5.+!,+!@6',+!<6006'/+A! !T'!

+33+/>! %(..+! 4**20/5f! R4-25+! [>! *g6<<5(%8+! 4'4/46*+! %('040/64/! l! 5+5(2/+5! *+! /5634%! *+!



#V!

*('-!,g2'!/2''+*!,+!0+%(250!'g(3356'/!<60!,+!-656'/4+!,+!0+5=4%+!,6'0!*g6//+'/+!N'('!

,f/+5.4'40/+O!,g2'!5+5(2/6-+!,2!/2''+*!<54.645+!<65!*+!5(2/+25!0(25%+!,+!%+!,+5'4+5A!!

965!64**+250>!4*!<(2=64/!0+!<5(,245+!]2g62%2'!%8+.4'!'+!0(4/!,40<('4@*+!<(25!5+5(2/+5!

*+! /2''+*! <54.645+!M! *+! %60! f%8f6'/>! *+! /2''+*! <54.645+! 5+0/64/! 2/4*40f! +/! *(%6*+.+'/!

5+5(2/f!*+!*('-!,2!/2''+*!,+!0+%(250>!+'!6//+',6'/!*6!,40<654/4('!,+!*6!<6''+A!

!

B.>4;A!(!7!I*&)*+!,-!0('(+&)-!,-!;(+,-!4(%%(+&-!(4'J%!'-'*$&(0-!#*.(#!!

P6!<5+.4h5+!6<<5(%8+!'6b=+!<+5.+//6'/!,+!-656'/45!,+0!/2''+*0!,+!0+%(250!(3356'/!

2'+! ]26*4/f! ,+! 0+5=4%+! '('! ,f-56,f+! 6! /(2/! ,g6@(5,! %('040/f! l! +33+%/2+5! 2'+!

04-'6*406/4('! ,+0! /2''+*0! ,+! 0+%(250! 676'/! <(25! *+25! <65/! 2'+! @6',+! <6006'/+!

f]24=6*+'/+!l! *6! 0(..+!,+0! /2''+*0!<54.645+0! 5+5(2/f0! 025! %+0!,+5'4+50A!X4+'!]2+!

3('%/4(''+**+! +/! 04.<*+>! 2'+! /+**+! 6<<5(%8+! +0/! 06'0! '2*! ,(2/+! /5h0! %(2/+20+! +'!

5+00(25%+!5f0+62A!!

Pg(@I+%/43! ,2! %86<4/5+! U! ,+! %+! .6'20%54/! +0/! ,+! <5(<(0+5! 2'+! '(2=+**+! 6<<5(%8+!

@60f+!025!,+0!9CT!,40/54@2f0!634'!,+!-656'/45!*6!]26*4/f!,+!0+5=4%+!,+0!3*2B!5+5(2/f0!

/(2/!+'!.4'4.406'/!*6!]26'/4/f!,+!5+00(25%+!5f0+62!5+]240+A!C+//+!6<<5(%8+!'(..f+!

RXC:! Ni!R6%4*4/7! X60+,! C(.<2/6/4('! :(,+*!jO! %('040/+! l! %+! ]2+! %86]2+! 5(2/+25!

6-400+!+'!/6'/!]2+!9CT!<(25!*+0!%6*%2*0!,+0!/2''+*0!,+!0+%(250!2/4*40f0!<65!%86%2'!,+!

0+0!=(404'0!+'!%60!,+!<6''+!,2!5(2/+25!*24J.k.+A!!
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! "#$!%&"#!'()%*"&"+(,!$-$)$,"!&.'#+"$'"*.$! #W!

C+0! /2''+*0! ,+! 0+%(250! 0('/! 6*(50! %6*%2*f0! <65! *+! 5(2/+25! *24J.k.+! +/! '+! <+2=+'/!

<65/6-+5!*6!@6',+!<6006'/+!M!+'!,g62/5+0!/+5.+0!*+!9CT!%6*%2*+!2'+!0f54+!,+!/2''+*0!

,+!0+%(250!+'!3('%/4('!,+!*6!@6',+!<6006'/+!,40<('4@*+!025!*+!5f0+62!+/!,f,4f+!!l!%+/!

+33+/A!!

P+! 0+%(',! <656,4-.+! %*f! ,2! .(,h*+! RXC:! 5+<(0+! 025! *g87<(/8h0+! ,+! <6''+0! ,+!

'p2,0! '('! 04.2*/6'f+0>! 87<(/8h0+! <65364/+.+'/! =6*4,+A! $4'04>! *6! @6',+! <6006'/+!

,f,4f+!62!0+%(250!2/4*40f+!<65!*+0!/2''+*0!,+!0+%(250!<5(/f-+6'/!,+0!'p2,0!,40/4'%/0!

<+2/! k/5+! <65/6-f+! <240]2+! *g87<(/8h0+! +0/! 364/+! ]2+! %+0! ,+5'4+50! '+! 0+5('/! <60!

04.2*/6'f.+'/!+'!04/26/4('!,+!<6''+!N=(45!R4-25+!"_OA!

!

B.>4;A!*+!7!"##$%&'(&)*+!,-!#(!+*&)*+!,-!4('&(0-!,-!#(!;(+,-!4(%%(+&-!-+&'-!

&$++-#%!,-!%-.*$'%!4'*&-0-(+&!,-%!'-%*$'.-%!)+,-4-+,(+&-%!!

C(..+!.+'/4(''f!<5f%f,+..+'/>!4*!,+=4+'/!<(004@*+!<(25!%86]2+!5(2/+25!,g6-45!+'!

/6'/! ]2+! 9CT>! 2/4*406'/! *6! /(/6*4/f! ,+! *6! @6',+! <6006'/+! 6//54@2f+! 62B! /2''+*0! ,+!

0+%(250! <(25! /(20! /2''+*0! ,+! 0+%(250! %6*%2*f0! <65! %+! ,+5'4+5! N4**20/5f! R4-2+! ""O!?!

*g6@0+'%+!,+!07'%85('406/4('!+'/5+!9CT0!N/(20!*+0!'p2,0O!0+!/56,24/!<65!2'!<65/6-+!

,+!*6!@6',+!,+!0+%(250!+'/5+!/2''+*0!<5(/f-+6'/!,+0!+'/4/f0!,40/4'%/+0A!!

C+//+!0(*2/4('!<+5.+/!64'04>!06'0!]2g4*!0(4/!'f%+00645+!,g+33+%/2+5!2'+!.(,434%6/4('!,+!

*6! 04-'6*406/4('! N*+0! /2''+*0! 2/4*40+'/! 2'+! 04-'6*406/4('! QDS9! 0/6',65,! 6=+%! <(25!

=6*+25! ,+! 5f0+5=6/4('! _O>! ,g(@/+'45! 2'! <65/6-+! (</4.6*! ,+! *6! @6',+! <6006'/+! ,+!

0+%(250! +'/5+! /2''+*0! <5(/f-+6'/! ,+0! +'/4/f0! ,40/4'%/+0A! 965! %('/5+! *+0! /2''+*0!

,+0/4'f0! l! <5(/f-+5! <*204+250! /2''+*0! <54.645+0! +'! %60! ,+! <6''+! ,g2'! 5(2/+25! Q!



#U!

f/6'/!%6*%2*f0!<65!%+!.k.+!5(2/+25!Q!N6-4006'/!+'!/6'/!]2+!9CTO!<65/6-+'/!*6!@6',+!

<6006'/+A!

1*! %('=4+'/! <65! 64**+250! ,+! 0(2*4-'+5! ]2+! *+! .(,h*+! RXC:! '+! 5+]24+5/! 62%2'+!

+B/+'04('!,+!04-'6*406/4('!QDS9>!'4!.k.+!,+!%('/5o*+!,g6.4004('!M!+'!+33+/>!,g62/5+0!

6<<5(%8+0!('/!f/f!<5(<(0f+0!,6'0!*6!*4//f56/25+!]24!0+!3(',64+'/!025!*6!04-'6*406/4('!

+B<*4%4/+! ,+! *6! 5+00(25%+! <5(/f-f+! <65! *+! /2''+*! ,+! 0+%(250A! $4'04! 4*! %('=+'64/! ,+!

.(,434+5! *+! %('/5o*+! ,g6.4004('! 634'! ,+! <65/6-+5! *6! @6',+! <6006'/+! +'/5+! /2''+*0!

<5(/f-+6'/! ,+0! +'/4/f0! ,40/4'%/+0A! P+!.(,h*+! RC:9! 5+<(06'/! 025! 2'+! 04-'6*406/4('!

'2**+! ,+0! /2''+*0! ,+! 0+%(250>! *+! %('/5o*+! ,g6,.4004('! +0/! '('!.(,434fA! L'+! *f-h5+!

.(,434%6/4('! ,2! <5(/(%(*+! ,+! 5(2/6-+! +0/! <5(<(0f+! 634'! ,+! ,f%(2=545!

,7'6.4]2+.+'/! *+0! 5+00(25%+0! ,f,4f+0! 62! 0+%(250! N,f'(..f+! i!X6%&2<! H=+5*67!

E+/)(5&!j!+'!R4-25+!""OA!!

!

B.>4;A!**!G!@-&!*2!IIK3:!;(.L$4!&$++-#%!.*64$&-,!;M!&/-!:BA!I*,-!FN!

T'34'>! *+!.(,h*+! RXC:! 32/! f/+',2! 62! %60! ,+0! *4+'0! @4,45+%/4(''+*0!.640! 62004! ,+0!

-5(2<+0!,+!540]2+!l!*4+'!<65/6-f!N6<<+*f0!i!DQP;!M!D865+,!Q40&!P4'&!;5(2<O>!%('%+</!

<65/4%2*4h5+.+'/! 4.<(5/6'/!62!0+4'!,+! 5f0+62B!,+!,(''f+0!2/4*406'/! *6! /+%8'(*(-4+!

nF:A!

P6!/5(404h.+!+/!,+5'4h5+!<65/4+!,+!%+//+!/8h0+!Ni!$<<*4%6@4*4/7!(3!/8+!CT!65%84/+%/25+!

/(!/8+!1'/+5'+/!(3!G84'-0!jO!/564/+!,+!*g6<<*4%6@4*4/f!,2!9CT!l!*g1'/+5'+/!,+0!(@I+/0!62!

0+4'! ,+0! %86<4/5+0! Z! +/! \>! .+//6'/! +'! +B+5-2+! <*204+250! <5(@*h.+0! %54/4]2+0! ]24!

/5(2=+'/!*+25!5f0(*2/4('!-5q%+!l!*g2/4*406/4('!,g2'+!65%84/+%/25+!9CTA!!



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

P+! %86<4/5+! Z! 4'/5(,24/! 2'! '(2=+62! .(,h*+! ,+! 9CT! 6<<+*f! 99T1! Ni!9208J@60+,!

<6%&+/! 6',!T=+'/! 1'0<+%/4'-!jO!,+0/4'f! l! 5f0(2,5+!<*204+250!<5(@*h.+0! 5+*6/430! 62!

5(2/6-+!+/!l!*g4'-f'4+54+!,+!/5634%!62!0+4'!,+!*g1'/+5'+/!,+0!(@I+/0!N62/5+.+'/!6<<+*f!

1(G!i!1'/+5'+/!(3!G84'-0!jOA!!!

1*!%('=4+'/!,+!56<<+*+5!]2+!*g1(G!4'/5(,24/!2'!=60/+!+'0+.@*+!,+!%('/564'/+0!*4f+0!l!

*6!'6/25+!,+0!(@I+/0!%(''+%/f0!+/!@54h=+.+'/!4'/5(,24/0!<5f%f,+..+'/!M!*4+'0!l!/5h0!

@60! ,f@4/0>! 4'0/6@4*4/f0! ,+0! *4+'0! 6=+%! ,+0! /62B! ,+! <+5/+0! <6]2+/0! N0(2=+'/!

4.<5f,4%/4@*+0! +/! =6546@*+0O>! <24006'%+! ,+! %6*%2*! 025! *+0! 'p2,0! 3(5/+.+'/! *4.4/f+>!

.f.(45+!5+0/5+4'/+!(2!+'%(5+!f'+5-4+!*4.4/f+!*(50]2+!*+0!(@I+/0!0('/!6*4.+'/f0!<65!

@6//+54+! N%+//+! <65/4+! ,2! 5f0+62! +0/! 0(2=+'/! 6<<+*f+! PPE! i!P()! <()+5! 6',! P(007!

E+/)(5&!jOA!C+!/7<+!,+!5f0+62!5+<5f0+'/f!+'!R4-25+!"_!,(4/!k/5+!%6<6@*+!,g(<f5+5!l!

/5h0!-56',+!f%8+**+!6=+%!<*204+250!,4Y64'+0!,+!.4**4('0!=(45+!.4**465,0!,g(@I+/0A!!

!

!

B.>4;A!*$!7!O'./)&-.&$'-!,-!?="+&-'+-&!,-%!3;P-&%!

P+! %86<4/5+! Z! <5(<(0+! 2'!.(,h*+! 9CT! '(=6/+25! 6,6</f! l! *g1(G! 62! 0+4'! ,2]2+*! *+0!

(@I+/0! ,4/! i!4'/+**4-+'/0!j! ,+=4+''+'/! .4'4.6*40/+0! N:CH!M! i!:4'4.6*40/! C(''+%/+,!

H@I+%/!jO!5+*f-26'/!*+!/564/+.+'/!,+!/6%8+0!<*20!%(.<*+B+0!/+**+0!]2+!*+!5(2/6-+!(2!

*g4'-f'4+54+! ,+! /5634%! l! ,+0! 6-+'/0! f]24<f0! ,g4'/+**4-+'%+! ,40/54@2f+! N6<<+*f0! F1$!

i!F40/54@2/+,!1'/+**4-+'%+!$-+'/!jO!+/!6-4006'/!+'!]26*4/f!,+!9CT!6<<+*f0!99T1J9CTA!!
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6@0(*2/+*7! %54/4%6*! 3(5! 6! '+)! /+%8'(*(-7! /(! +.+5-+! 6',! -+/! ,+<*(7+,>! *+6,4'-! /(!

325/8+5! 5+0+65%8A! G(! /86/! +',>! 1! <2@*408+,! 6@(2/! V_! 0/6',65,0! 6/! /8+! 1'/+5'+/!

T'-4'++54'-!G60&!R(5%+!N1TGRO!,254'-!/8+!<60/!"_!7+650!/86/!65+!5+*6/+,!/(!19d:9PD!

6',!/8+!9CT!65%84/+%/25+>!/8+!%(5+!%(.<('+'/!(3!/840!/8+040A!!

1/! 40! )(5/8!.+'/4('4'-! /86/! /8+! 9CT! 65%84/+%/25+! &++<0! +=(*=4'-! 6',! 4/0! 0%(<+! (3!

6<<*4%6/4('0!-+/0!+B/5+.+*7!)4,+?!'+)!6*-(54/8.0!6',!<5(/(%(*0!65+!@+4'-!<5(<(0+,!

3(5! 0/6',65,4Y6/4('! 4'! /8+! 1TGR! 9CT!n(5&4'-! ;5(2<! /86/! 1! 86=+! @++'! %(J%86454'-!

04'%+!#__W>!(<+'4'-!/8+!,((5!/(!6!)4,+!56'-+!(3!'+)!6<<*4%6/4('0A!
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F254'-! /8+0+! <60/! [! 7+650! .7! 5+0+65%8! %('/54@2/4('0! 860! .(0/*7! @++'! ('! /8+!

+.+5-+'%+! (3! 6! '+)! 65%84/+%/25+! 3(5! /8+! %(.<2/6/4('! (3! 4'/56! 6',! 4'/+5J,(.64'!

<6/80!/86/!65+!,+/64*+,!4'!/840!/8+040A!!

G8+! 9CT! 65%84/+%/25+! *+,! /(! /8+! 0<+%434%6/4('! (3! '+)! <5(/(%(*0! 02%8! 60! /8+! 9CT9!

N96/8! C(.<2/6/4('! T*+.+'/! 04-'6*4'-! 95(/(%(*O! <5(/(%(*0! N/86/! 1! ,+04-'+,! 4'!

<65/'+5084<!)4/8!6!3+)!(/8+5!%('/54@2/(50O!6',!/8+!0<+%434%6/4('!(3!'+)!6*-(54/8.0!

02%8!60!/8+!XQ9C!NX6%&)65,!Q+%2504=+!96/8!C(.<2/6/4('O!6*-(54/8.!,40%200+,!*6/+5!

4'! /840! /8+040A! G8+! XQ9C! 6*-(54/8.! 6**()0! 3(5! /8+! (</4.2.! %(.<2/6/4('! (3! 4'/+5J

,(.64'!:9PD!GT!<6/80A!1'!6,,4/4('!)+!0<+%437!6!'+)!,40/54@2/+,!6*-(54/8.!3(5!/8+!

%(.<2/6/4('!(3!6!0+/!(3!@6%&2<!<6/80!)84*+!.4'4.4Y4'-!/8+!5+]245+,!6.(2'/!(3!@6%&J

2<!%6<6%4/7!4'!6!19d:9PD!'+/)(5&A!

P60/!@2/!'(/!*+60/>!('+!(3!/8+!'+B/!)6=+0!(3!/8+!1'/+5'+/!6',!<2@*4%!19!'+/)(5&0>!6*0(!

&'()'!60!/8+!y1'/+5'+/!(3!G84'-0!N1(GOz>!%('040/0!4'!%(''+%/4'-!6!)4,+!56'-+!(3!'+)!

0.65/! N0.6**! 3((/<54'/O! ,+=4%+0! /(! 19! '+/)(5&0! %6**+,! 0.65/! (@I+%/! '+/)(5&0! N+A-A!

0+'0(50>!/6-0!6',!6%/26/(50OA!G8+!%(''+%/4('!(3!/8+0+!0.65/!(@I+%/0!/(!19!'+/)(5&0!

(<+'0! /8+! ,((5! /(! 6! =60/! '2.@+5! (3! '+)! 6<<*4%6/4('0! 56'-4'-! 35(.! D.65/! ;54,!

'+/)(5&0>! 1',20/546*! 62/(.6/4('>! C(''+%/+,! =+84%*+0>! 0.65/! %4/+0>! 8(.+d@24*,4'-!

62/(.6/4('!/(!.+'/4('!6!3+)A!1/!%*+65*7!6<<+650!/86/!/8+!9CT!65%84/+%/25+>!)4/8!0(.+!

6,6</6/4('0!<5(<(0+,!4'!/840!/8+040>!40!=+57!)+**!024/+,!/(!/8+!1(GA!n+!%('%*2,+!/840!

/8+040!@7!<5(<(04'-!=654(20!65%84/+%/25+0!6',!6*-(54/8.4%!+'86'%+.+'/0!0(!/(!20+!

/8+!9CT!4'!02<<(5/!(3!1(G!@60+,!'+/)(5&0A!

L?A/./!1406.9A!

G840!.6'20%54</!40!(5-6'4Y+,!4'!/85++!.64'!<65/0A!!

@8;0! *! +'/4/*+,! {X6%&-5(2',! .6/+546*{! <5(=4,+0! 4'! 6! 04'-*+! %86</+5! /8+! @604%!

&'()*+,-+! 4'! 19d:9PD! <5(/(%(*0! 6',! /56334%! +'-4'++54'-! ('! )84%8! 5+*4+0! /8+!

%('/54@2/4('!(3! /840! /8+040A!C?830A;!*! +'/4/*+,! {D/6/+!(3! /8+!65/M!:9PD!GT!6',!R60/!
Q+5(2/+{!5+%6**0!@54+3*7!8()!G56334%!T'-4'++54'-!860!@++'!<5(-5+004=+*7!4'/5(,2%+,!

4'!%(5+!'+/)(5&0>!.(5+!<65/4%2*65*7!)4/8!/8+!+.+5-+'%+!(3!0+5=4%+!4'/+-56/4('A!!

@8;0!$!+'/4/*+,!{!G8+!96/8!C(.<2/6/4('!T*+.+'/!6',!4/0!+B/+'04('0{!40!4/0+*3!.6,+!(3!

C86</+50!#>!V!W!6',!UA!G8+!9CT!65%84/+%/25+! 40!@60+,!('!6!%*4+'/J0+5=+5!.(,+*!/86/!

6**()0!3(5!(33J*(6,4'-!GT!PD9!%(.<2/6/4('!('!6!32'%/4('6*!<6/8!%(.<2/6/4('!+'-4'+!

%6**+,! /8+! 9CTA! 1'! /840! '+)! 65%84/+%/25+>! P6@+*! D)4/%8! Q(2/+5! %6**+,! %*4+'/0! N96/8!

C(.<2/6/4('! C*4+'/! |! 9CCO! 4'/+56%/! )4/8! 9CTN0O! 3(5! /8+! %(.<2/6/4('! (3! GT! PD90!

N/86'&0! /(! 6! '+)! 5+*46@*+! <5(/(%(*! %6**+,! /8+! 96/8! C(.<2/6/4('! C*4+'/! 95(/(%(*!

N9CT9O! 20+,! /(! %('=+7! GT! PD9g0! 6//54@2/+0! 6',! %('0/564'/0O! 6',! -+/! 4'! 5+/25'! GT!

PD90A!X+3(5+!/8+!+.+5-+'%+!(3!/8+!9CT!65%84/+%/25+>!GT!PD90!)+5+!%(.<2/+,!204'-!6!

,40/54@2/+,!6*-(54/8.!%6**+,!C('0/564'+,!D8(5/+0/!96/8!R450/!NCD9RO!)8+5+!+6%8!PDQ!

%(.<2/+0! /8+! 08(5/+0/! %('0/564'+,! <6/8! 6%5(00! /8+! '+/)(5&! 204'-! /8+! F4I&0/56!

6*-(54/8.>!/6&4'-!4'/(!%('04,+56/4('!/8+!GT!PD9g0!%('0/564'/0!02%8!60!/8+!@6',)4,/8>!

<54(54/7>!6334'4/7! /(!.+'/4('!6! 3+)!<656.+/+50>! /8+!'+/)(5&! /(<(*(-7!6',!6=64*6@*+!

5+0(25%+0!6,=+5/40+,!@7!6!*4'&!0/6/+!5(2/4'-!<5(/(%(*!02%8!60!HD9R!(5!1DJ1DA!
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C?830A;!$!+'/4/*+,!{!G8+!9CT!65%84/+%/25+!6',!4/0!<5(/(%(*0!{!,+0%54@+0!4'!,+/64*!/8+!

96/8! C(.<2/6/4('! T*+.+'/! N9CTO! 65%84/+%/25+! 60! )+**! 60! /8+! 5(*+! (3! +6%8! (3! /8+!

@24*,4'-!@*(%&! 4'=(*=+,! 4'!9CTA!C('%+5'4'-!/8+!/56334%!+'-4'++54'-!,6/6@60+!NGTFO>!

/8+!%('%+</!(3!5+]2+0/!07'%85('4Y6/4('!40!4'/5(,2%+,!4'!(5,+5!/(!08()!4/0!6@4*4/7!/(!

.4/4-6/+! /8+! 4002+!(3!GTF! *6%&!(3!07'%85('4Y6/4('A!G8+!9CT!,40%(=+57!6',! /8+! *(6,!

@6*6'%4'-!<5(@*+.0!65+!4'=+0/4-6/+,A!n+!/8+'!,+0%54@+!/8+!04-'6*4'-!<5(/(%(*!&'()'!

60! /8+! 96/8! C(.<2/6/4('! T*+.+'/! 95(/(%(*! N9CT9O! /86/! 6**()0! 96/8! C(.<2/6/4('!

C*4+'/0!N9CC0!|!5(2/+50O!/(!5+]2+0/!<6/8!%(.<2/6/4('!35(.!6!9CTA!G8+!9CT9!<5(/(%(*!

40!@60+,!('!GC9>!)4/8!0+=+56*!.+006-+0!20+,!/(!0+',!6!<6/8!%(.<2/6/4('!5+]2+0/0>!

5+%+4=+! <6/8! %(.<2/6/4('! 5+02*/0! 6',! '(/437! (3! +55(50>! (5! +=+'! 0+',! '(/434%6/4('0!

5+*6/+,! /(! /8+!9CC!(5!9CT! 0/6/+0A! 9CT9! 40! 6! 0(<840/4%6/+,!<5(/(%(*>! ,+04-'+,! /(!@+!

+B/5+.+*7! 3*+B4@*+! 4'!(5,+5! /(! 02<<(5/! 32/25+!.+006-+! /7<+0>! 6',!(/8+5!+B/+'04('0!

5+]245+,! 3(5! 6!)4,+! 0+/!(3! 0%+'654(0A!9CT9! 02<<(5/0! 5+]2+0/0!<6%&4'->!@2',*4'-!(3!

%(55+*6/+,!6',d(5!07'%85('4Y+,!5+]2+0/0!,40/54@2/+,!6%5(00!6!0+/!(3!9CT0M!6!9CC!%6'!

<6%&! 6! 0+/! .! (3! 5+]2+0/0>! 4',4%6/+! /86/! 6! 0+/! (3! 5+]2+0/0! .20/! @+! <5(%+00+,! 4'! 6!

07'%85('4Y+,! 36084('! 3(5! 6! =654+/7! (3! 5+60('0! N(</4.4Y6/4('>! ,+<+',+'%7! @+/)++'!

/8+!5+]2+0/0!02%8!60!/8+!%(.<2/6/4('!(3!6!0+/!(3!,4=+50+*7!5(2/+,!GT!PD90O>!<5(=4,+!6!

'2.@+5!(3!4',4%6/4('0!('!)8+/8+5!%('0/564'/0!65+!(</4('6*!(5!.6',6/(57A!1'!5+/25'>!

/8+!9CT!%6'!<5(=4,+!6!<6/8!N5(2/+O!/86/!%6'!@+!<65/46*!(5!%(.<*+/+>!)4/8!<6/8J&+70!

)8+'!%('34,+'/46*4/7!6%5(00!.2*/4<*+!,(.64'0!.20/!@+!<5+0+5=+,A!G8+!9CT!.67!6*0(!

4',4%6/+! 6! y%*(0+0/! .6/%8z>! /820! 02--+0/4'-! %('0/564'/0g! =6*2+0! )8+'! /8+! 5+]2+0/!

%6''(/!@+!06/4034+,A!n+!6*0(!0/2,7!4'!,+/64*!/8+!R4'4/+!D/6/+!:6%84'+!(3!/8+!<5(/(%(*!

6',!)+! %('%*2,+! /840! %86</+5!)4/8! =654(20!.('4/(54'-! /((*0A! G8+! /)(! =6546'/0! (3!

9CT! &'()'! 60! D/6/+*+00! 9CT! 6',! D/6/+32**! 9CT! 65+! ,+<4%/+,! 6',! %(.<65+,A! G8+!

,7'6.4%0!(3!9CT9!40!0/2,4+,!4'!,+/64*! 4'!/+5.0!(3!<5(/(%(*0>!04-'6*4'-!@+86=4(5!6',!

0/6/+!.6%84'+A!!

C?830A;! ,! +'/4/*+,! {X6%&)65,! 5+%2504=+! 6*-(54/8.{A! 96/8! %(.<2/6/4('! (3! GT! PD9!
6%5(00! .2*/4<*+! ,(.64'0>! )8+5+! 6! ,(.64'! .67! +4/8+5! @+! 6! 5(2/4'-! 65+6! (5! 6'!

$2/('(.(20!D70/+.>!860!6*)670!@++'!6!0/5('-!5+]245+.+'/!6',!6!.6I(5! /+%8'4%6*!

%86**+'-+A! 1',++,>! 4'! /56,4/4('6*! 070/+.0!)8+5+@7! /8+!8+6,J+',!PDQ!%(.<2/+0! /8+!

GT! PD9! 204'-! /8+! CD9R! 6*-(54/8.>! 4/! @+%(.+0! 4.<(004@*+! /(! %(.<2/+! 6'! (</4.2.!

+',J/(J+',! <6/8! @+%620+! (3! <65/46*! =404@4*4/7! (3! /8+! '+/)(5&>! )84%8! 40! /8+! %60+! (3!

4'/+5J,(.64'A!G820!/8+!('*7!6=64*6@*+!6<<5(6%8!<54(5!/(!/8+!+.+5-+'%+!(3!/8+!9CTJ

@60+,!%(.<2/6/4('!6*-(54/8.!+B<(0+,!4'!/840!/8+040>!%('040/+,!4'!%(.<2/4'-!GT!PD9!

/86'&0!/(!/8+!20+!(3!6!<+5J,(.64'!6<<5(6%8A!n4/8!/840!/+%8'4]2+>!/8+!9CC!%(.<2/+0!

/8+!GT!PD9!<6/8!2<! /8+!'+B/! 0+*+%/+,!@(5,+5! 5(2/+5>! /86/! 4/0+*3! %(.<2/+0! /8+!<6/8!

0+-.+'/!4'!/8+!6,I6%+'/!,(.64'>!6',!/8+!<5(%+00!5+<+6/0!2<!/(!/8+!,+0/4'6/4('A!9+5J

,(.64'! <6/8! %(.<2/6/4('! %6''(/! -2656'/++! /(! 34',! /8+! .(0/! (</4.2.! 08(5/+0/!

%('0/564'+,! <6/8! 6%5(00! ,(.64'0! 04.<*7! @+%620+! 6'! +'/57! @(5,+5! 5(2/+5! 860! /(!

0+*+%/!/8+!'+B/!8(<!@(5,+5!5(2/+5!)4/8(2/!&'()4'-!)8+/8+5!/86/!@(5,+5!5(2/+5!%6'!

<5(=4,+!/8+!@+0/!<6/8!/(!/8+!,+0/4'6/4('A!D+=+56*!(</4.4Y6/4('0!86=+!@++'!<5(<(0+,!

4'! /8+! *4/+56/25+! %('040/4'-! 4'! 6,=+5/404'-! /8+! 6--5+-6/+,! 5+0(25%+! 4'3(5.6/4('!

6%5(00! ,(.64'0! /86/! )+5+! 6**! <5(=+'! /(! <((5*7! 0%6*+! 6',! @65+*7! 4'%5+60+! /8+!

%(.<2/+,! <6/8! ]26*4/7A! R25/8+5.(5+>! 02%8! 6! <+5J,(.64'! <6/8! %(.<2/6/4('!

6<<5(6%8! .67! @+%(.+! +B/5+.+*7! <5(@*+.6/4%! 4'! %('-+0/+,! '+/)(5&0! 04'%+! 6!
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0+*+%/+,! '+B/! 8(<! @(5,+5! 5(2/+5! .67! '(/! @+! 6@*+! /(! 34',! 6'7! <6/8! 06/40374'-! /8+!

%('0/564'/0A!G840!)(2*,!*+6,!/(!6!%6**!0+/!2<!364*25+>!6',!@7!%('0+]2+'%+>!6'!6//+.</!

/(! 34',! 6! @(5,+5! 5(2/+5! (33+54'-! 6! <6/8! /(! /8+! ,+0/4'6/4('! 4'! 204'-! 3(5! +B6.<*+!

%56'&@6%&! .+%86'40.0! 6/! /8+! %(0/! (3! +B/56J04-'6*4'-! 6',! 4'%5+60+,! <6/8!

%(.<2/6/4('!/4.+A!!

M9! 7?830A;,>! )+! 4'/5(,2%+! 6! '+)! 6*-(54/8.! %6**+,! /8+! X6%&)65,! Q+%2504=+! 96/8!
C(.<2/6/4('! NXQ9CO! /86/! .6&+0! 20+! (3! 6! .2*/4J9CT! %(**6@(56/4=+! 6<<5(6%8A! G840!

/+%8'4]2+! 4'=(*=+0! 6! %864'! (3! ,7'6.4%6**7! ,40%(=+5+,! 9CT0! /86/! 6**()0! 3(5! /8+!

%(.<2/6/4('! (3! (</4.6*! N08(5/+0/! %('0/564'+,O! 4'/+5J,(.64'! GT! PD90A! G8+! XQ9C!

6*-(54/8.!4'=(*=+0!<656**+*!6',!0+546*4Y+,!%(.<2/6/4('0A!1/!-2656'/++0!/8+!0+*+%/4('!

(3! /8+! 08(5/+0/! %('0/564'+,! 4'/+5J,(.64'! GT! PD9>! )84*+! .4'4.4Y4'-! /8+! 04-'6*4'-!

(=+58+6,A! G86'&0! /(! /8+! 206-+! (3! %57</(-56<87! /+%8'4]2+0>! /8+! XQ9C! 6*-(54/8.!

<5+0+5=+0! /8+! %('34,+'/46*4/7! (3! /8+! <6/80! /56=+504'-! .2*/4<*+! ,(.64'0A! G8+! *60/!

0+%/4('! (3! C86</+5! V! 40! ,+,4%6/+,! /(! /8+! <+53(5.6'%+! +=6*26/4('! (3! /8+! XQ9C!

6*-(54/8.A!$!*65-+!0+/!(3!n$E!%('34-256/4('0!40!%('04,+5+,!56'-4'-!35(.!0.6**!04Y+!

'+/)(5&0!)4/8!"\!'(,+0>!/(!=+57!*65-+!.+08!'+/)(5&0!)4/8!^V!'(,+0!6',!"Z\!*4'&0A!

n+!08()!/85(2-8!,40%5+/+!+=+'/!04.2*6/4('0!/86/!/8+!XQ9C!6*-(54/8.!(2/<+53(5.0!

4'!%(.<6540('!/(!+B40/4'-!<+5J,(.64'!<6/8!%(.<2/6/4('A!H25!<+53(5.6'%+!.+/54%0!40!

@60+,!('!/85++!<656.+/+50M!/8+!<6/8!%(0/>!/8+!C$C!364*25+0!N)+!.+6'!@7!C$C!364*25+!

/8+! 36%/! 6! GT! PD9!860! /(! @+! 5+5(2/+,!)8+'! /8+! %6**! 0+/2<!,256/4('! -(+0! @+7(',! 6!

-4=+'! 6,.4004@*+! /85+08(*,O>! 6',! /8+! 04-'6*4'-! ,+*670A! $'! 6<<5(B4.6/+! 6'6*7/4%6*!

.(,+*4'-!(3!/8+!XQ9C!6*-(54/8.!@60+,!('!:dFd"!]2+2+!40!%(..+'/+,A!1'!0<4/+!(3!4/0!

04.<*4%4/7>! /840! 6'6*7/4%6*! .(,+*! 20+,! )4/8! 4,+'/4%6*! '+/)(5&! %('34-256/4('0! 6',!

/56334%!0%+'654(0!08()0!%(.<656@*+!5+02*/0!)4/8!(25!,40%5+/+!+=+'/!04.2*6/4('0A!!

1'! C?830A;! #! +'/4/*+,! {9CT! 0+*+%/4('! /+%8'4]2+0! 6',! D/6/+*+00! 9CT0{A! )+! 0<+%437!

0+=+56*! 6*-(54/8.0! 3(5! 9CT! 0+*+%/4('A! H/8+5! .+%86'40.0! ,+6*4'-! )4/8! <6/8! 5+J

(</4.4Y6/4('!65+!%('04,+5+,A!$!@6',)4,/8!,+356-.+'/6/4('!6*-(54/8.!40!<5(<(0+,!4'!

(5,+5! /(! 5+,2%+! /8+! @*(%&4'-! <5(@6@4*4/7! 4'! 6! 9CTJ@60+,! <6/8! %(.<2/6/4('!

65%84/+%/25+A!!

C?830A;!%!+'/4/*+,!{!F40/54@2/+,!9CT!3(5!'(,+!<5(/+%/4('!6',!@6',)4,/8!08654'-!{!40!

/8+! *60/! %86</+5! (3! 965/! #A! $'(/8+5! %54/4%6*! <5(@*+.! &'()'! 60! yX6',)4,/8!

<5(/+%/4('z!5+3+50!/(!/8+!6@4*4/7!/(!<5(=4,+!360/!5+%(=+57!6*('-!@6%&2<!<6/80!(33+54'-!

'('J,+-56,+,!]26*4/7!(3!0+5=4%+A!$0!)+!<(4'/+,!(2/!+65*4+5! 4'!/840!0+%/4('>!'+/)(5&!

6=64*6@4*4/7! 40!%54/4%6*A!L<('!'+/)(5&!+*+.+'/! 364*25+!02%8!60!6! *4'&!(5!'(,+!364*25+>!

/8+!9(4'/!(3!P(%6*!Q+<645!N9PQO!/86/!40!/8+!'(,+!4..+,46/+*7!2<0/5+6.!/(!/8+!364*25+!

*(%6**7! 5+5(2/+0! /56334%! ('/(! @6%&2<! <6/80! N<5+J%(.<2/+,! @6%&2<! /2''+*0OA! G840!

6**()0!3(5!360/!5+5(2/4'-!/4.+0!(3!/8+!(5,+5!(3!6!3+)!,(Y+'!.4**40+%(',0>!43!'(/!*+00A!

$*/8(2-8! 02%8! @6%&2<! <6/80! .67! @+! 20+,! 3(5! 6! 08(5/! <+54(,! (3! /4.+>! 4/! @+%6.+!

5+]245+,! /(! <5(=4,+! '('J,+-56,+,! 0+5=4%+0>! /820! (33+54'-! +]24=6*+'/! c26*4/7! (3!

D+5=4%+! Nc(DO! ,254'-! 5+5(2/+A! G8+! 3450/! '6b=+! 6<<5(6%8! %('040/0! 4'! <5(=4,4'-!

+]24=6*+'/! @6',)4,/8! 6*('-! @6%&2<! <6/80?! 2'3(5/2'6/+*7! 02%8! 6'! 6<<5(6%8! 40!

+B/5+.+*7! %(0/*7! 6',! 4/! @+%6.+! %54/4%6*! /(! (</4.4Y+! /8+! 6.(2'/! (3! 5+0(25%+0!

,+,4%6/+,! /(! @6%&2<>! 6*0(! 5+3+55+,! /(! 60! /(! /8+! '+/)(5&! @6%&2<! %6<6%4/7A! 1'! /840!
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%86</+5>!)+!<5(<(0+!6!'+)!6<<5(6%8!@60+,!('!/8+!9CTJ65%84/+%/25+!0(!60!/(!<5(=4,+!

@6',)4,/8! <5(/+%/4('! )84*+! .4'4.4Y4'-! /8+! 5+]245+,! @6%&2<! %6<6%4/7! 4'! /8+!

'+/)(5&! /86'&0! /(!6!,40/54@2/+,!9CTJ@60+,!65%84/+%/25+A!X7!6**()4'-!+6%8!'(,+! /(!

0+5=+!60!6!9CT!3(5!/8+!%(.<2/6/4('!(3!'+B/J'+B/J8(<!@6%&2<!/2''+*0!)4/8!@6',)4,/8!

<5(/+%/4('! 8+6,+,! 6/! +6%8! 4..+,46/+! '+4-8@(5>! 02%8! @6%&J2<! /2''+*0! %6'! @+!

%(.<2/+,! 4'! (5,+5! /(! 0865+! @6',)4,/8! @+/)++'! @6%&2<! /2''+*0! /86/! <5(/+%/!

4',+<+',+'/!5+0(25%+0A!Q+0(25%+0!65+!064,!/(!@+!4',+<+',+'/!)8+'!/8+!<5(@6@4*4/7!

(3! 04.2*/6'+(20*7! 364*25+0! (3! /8+0+! 5+0(25%+0! 40! '+-*4-4@*+! N6*0(! %6**+,! /8+! 04'-*+!

364*25+!6002.</4('OA!!

G8+!64.!(3!/840!%86</+5!40!/(!<5(<(0+!6!'+)!6<<5(6%8!3(5!/8+!%(.<2/6/4('!(3!@6%&2<!

/2''+*0! 4'!(5,+5! /(!]24%&*7! 5+5(2/+! /56334%! /86'&0! /(! *(%6*!<5(/+%/4('!6*('-!@6%&2<!

<6/80!-2656'/++4'-!+]24=6*+'/!@6',)4,/8!N@6',)4,/8!<5(/+%/4('O!)84*+!.4'4.4Y4'-!

04-'6*4'-!6',!@6%&2<!'+/)(5&!%6<6%4/7A!C?830A;!%!0<+%434+0!6!'+)!.(,+*!%6**+,!/8+!

R6%4*4/7! X60+,! C(.<2/6/4('!:(,+*! NRXC:OM! +6%8! '(,+! 6%/0! 6! 9CT! /(! %(.<2/+! /8+!

E+B/J'+B/J8(<!NEEmH9O!@6%&2<!/2''+*0!3(5!4/0!'+4-8@(50!4'!%60+!(3!4/0!()'!364*25+A!

$**!(3!/8+0+!/2''+*0!%6''(/!0865+!@6',)4,/8!04'%+!4'!%60+!(3!364*25+!(3!/86/!'(,+!/8+7!

)(2*,!6**!@+%(.+!04.2*/6'+(20*7!6%/4=+A!X7!%('/560/>!@+%620+!+6%8!'(,+!6%/0!60!6'!

4',+<+',+'/! 9CT>! /8+7! 20+! 6**! (3! /8+! @6%&2<! 5+0(25%+0! (3! /8+! (=+5*67! @6%&2<!

'+/)(5&M! %('0+]2+'/*7>! /8+! @6%&2<! /2''+*0! %(.<2/+,! @7! 0+<656/+! 9CT! 4.<*4%4/*7!

0865+!@6',)4,/8>!)84%8! 40! <5+%40+*7! /8+!(@I+%/4=+! 43!)+!.6&+! /8+! =+57! 5+60('6@*+!

6002.</4('! /86/! '(,+0! 65+! 2'*4&+*7! /(! 364*! 6/! /8+! +B6%/! 06.+! /4.+A! G840! 6**()0! 3(5!

<5(=4,4'-! 6! =+57! +334%4+'/! ,40/54@2/+,! .(,+*! )8+5+@7! @6',)4,/8! <5(/+%/4('! 40!

<5(=4,+,! )84*+! .6B4.4Y4'-! /8+! ,+-5++! (3! 08654'-! (3! @6%&2<! /2''+*0! <5(/+%/4'-!

4',+<+',+'/! 5+0(25%+0A! RXC:! ,(+0! '(/! 5+]245+! 6,,4/4('6*! QDS9! 04-'6*4'->! C6**!

$,.4004('!C('/5(*!.(,434%6/4('0!6',!%(.<*+Bd8+6=7! 1;9!+B/+'04('0A!G8+!.(,+*! 40!

+B<6',+,!/(!%(=+5!/8+!%60+!(3!@4J,45+%/4('6*!*4'&0!@2/!6*0(!(=+5*6<<4'-!D865+,!P4'&!

Q40&!;5(2<! NDQP;O! /820!+B<6',4'-! /8+! 0%(<+!(3! 6<<*4%6@4*4/7!(3! /8+0+!<5(/(%(*0! /(!

/8+!@6',)4,/8!<5(/+%/4('!(3!6**!'+/)(5&!+*+.+'/0A!

@8;0! ,! +'/4/*+,! {! $<<*4%6@4*4/7! (3! /8+! 9CT! 65%84/+%/25+! /(! /8+! 1'/+5'+/! (3! G84'-0! {!
%(=+50! 4'! /)(! %86</+50! NC?830A;! '! 6',! C?830A;! &O! /8+! 6<<*4%6@4*4/7! (3! /8+! 9CT!

65%84/+%/25+! /(! /8+! 1'/+5'+/! (3! G84'-0! N1(GOA! G840! 5+0+65%8! (2/*4'+0! '+)! /+%8'4%6*!

<5(@*+.0! /86/! 86=+! @+%(.+! 0(*=6@*+! /86'&0! /(! /8+! 9CT! 65%84/+%/25+! 6',! 4/0!

<5(/(%(*0A! G8+! 1(G! )8+5+! *65-+J0%6*+! 19! '+/)(5&0! %(''+%/4'-! 84-8*7! %('0/564'+,!

(@I+%/0! 02%8! 60! 0+'0(50>! QR1F! /6-0! 6',! 6%/26/(50! =46! *()! <()+5d*()! 0<++,! 6',!

4'0/6@*+! *4'&0! *+,! /(! /8+! +.+5-+'%+! (3! /8+!)4,+! =654+/7! (3! 865,!<5(@*+.0! /(! 0(*=+!

/86/!)4**!@+'+34/!35(.!9CTJ@60+,!65%84/+%/25+A!!

1'!C?830A;!'!+'/4/*+,!{!9208J@60+,!<6%&+/!6',!T=+'/!1'0<+%/4'-!N99T1OM!$!'+)!9CTJ

@60+,!65%84/+%/25+!3(5!/8+!1'/+5'+/!(3!G84'-0{>!)+!+B/+',0!/8+!9CT!65%84/+%/25+!3(5!

4/0!6<<*4%6@4*4/7!/(!/8+!1'/+5'+/!(3!G84'-0!N1(GOA!G8+!1(G!%(55+0<(',0!/(!19!'+/)(5&0!

3(5!)84%8!82.6'!,+%404('0!6/!/8+!(54-4'!(3!/8+!.6I(54/7!(3!<6/8!+0/6@*408.+'/0!65+!

5+<*6%+,! @7! 62/('(.(20! 0+'0(50A! 1'! 6! 3450/! 0+%/4('>! )+! 5+%6**! /8+! .64'!

%8656%/+540/4%0!(3!/8+!1(GA!n+!/8+'!<5(<(0+!6!'+)!9CT!65%84/+%/25+!%6**+,!/8+!9208J

@60+,!96%&+/dT=+'/!1'0<+%/4'-!N99T1O!9CT!024/+,!/(!/8+!1(G!+'=45('.+'/A!G8+!99T1!
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9CT!4'/+56%/0!)4/8!84-8*7!%('0/564'+,!(@I+%/0!4'!(5,+5!/(!0(*=+!6!)4,+!56'-+!(3!'+)!

%86**+'-4'-!<5(@*+.0!)8+5+!/8+!'2.@+5!(3!%('0/564'/0!4'!/8+!'+/)(5&!40!<(/+'/46**7!

+B/5+.+*7! *65-+! N*4.4/+,!@6',)4,/8>!2'0/6@*+!'+/)(5&0>! *4.4/+,!<5(%+004'-!<()+5>!

.+.(57!6',!+'+5-7!('!+',!,+=4%+0!+/%AOA!!

C?830A;! &! +'/4/*+,! {! Q(2/4'-! 6',! G56334%! T'-4'++54'-! 4'! 99T1! 9CTJ@60+,!

65%84/+%/25+{!3(%20+0!('!/8+!5(2/4'-!<5(@*+.!4'!/8+!%('/+B/!(3!1(G>!08()4'-!8()!6'!

6,6</+,!9CTJ@60+,!65%84/+%/25+!%6'!@+!20+,!3(5!60040/+,!5(2/4'-!4'!/8+!1(GA!

n+!<5(=4,+!(25!-+'+56*!%('%*204('0!(3!/840!/8+040!4'!C?830A;!)A!1'!/840!06.+!%86</+5>!
)+!<5(<(0+!6! 3+)!<(004@*+!<+50<+%/4=+0!(3! 4'=+0/4-6/4('! 4'! /8+!%('/4'26/4('!(3! /8+!

(54-4'6*!<5(/(%(*0!6',!6*-(54/8.0!4'/5(,2%+,!4'!/840!.6'20%54</A!!

EHG$M!!

$3/+5! C86</+5! ^>! )+! <5(=4,+! 4'! 6! %85('(*(-4%6*! (5,+5! /8+! *40/! (3! (25! <2@*4%6/4('0!

%*600434+,! 4'! %('3+5+'%+0>! I(25'6*0>! 0/6',65,0! 6',! @((&0A! $'! 6*<86@+/4%! *40/! (3! /8+!

6%5('7.0!20+,!4'!/840!.6'20%54</!40!/8+'!<5(=4,+,A!1/!860!/(!@+!'(/4%+,!/86/!4'!/8+!

5+.64'4'-!<6-+0!(3!/840!,(%2.+'/>!6**!/8+!5+3+5+'%+0!3(**()+,!@7!/8+!0/65!y}z07.@(*!

5+3+5!/(!<2@*4%6/4('0!4'!)84%8!)+!65+!62/8(5!(5!%(J62/8(5A!
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" D/6/+!(3!/8+!65/!(3!:9PD!G56334%!T'-4'++54'-!

6',!R60/!Q+5(2/+!
!

1'! /840! %86</+5>!)+!<5(=4,+!6'!(=+5=4+)!(3! /8+! 0/6/+!(3! /8+!65/! /+%8'4]2+0!20+,! /(!

+'-4'++5!6',!<5(/+%/!/56334%!4'!,6/6!'+/)(5&0!204'-!:9PD!G56334%!T'-4'++54'-!N:9PD!

GTOA!1'!6!3450/!0/+<>!)+!@54+3*7!,+0%54@+!/8+!:9PD!!<5(/(%(*0>!6*-(54/8.0!6',!.(,+0!(3!

(<+56/4('A!n+! 5+%6**! /8+! <54'%4<*+! (3!:9PD!G56334%! T'-4'++54'-! PD9! 6//54@2/+0! 6',!

,6/6@60+!)4/8!/8+!600(%46/+,!04-'6*4'-!60<+%/0A!G8+!%('%+</0!(3!G56334%!T'-4'++54'-!

5+(</4.4Y6/4('! 6',! R60/! Q+5(2/+! 65+! 6*0(! 02..654Y+,A! 1'! 6! 0+%(',! 0/+<>! )+! ,+6*!

)4/8! %(.<*+B! 60<+%/0! (3! :9PD>! +0<+%46**7! 3(5! /8+! 4'/+5J,(.64'! +'=45('.+'/A! n+!

5+=4+)! /)(!.6I(5! /+%8'4%6*! %86**+'-+0!5+*6/+,! /(! /8+!%(.<2/6/4('!(3! 4'/+5J,(.64'!

5(2/4'-!<6/8!%(.<2/6/4('!(3!G56334%!T'-4'++54'-!P6@+*!D)4/%8+,!96/8!NGT!PD9O!6',!

@6%&2<!/2''+*0!3(5!)84%8!'(!+334%4+'/!0(*2/4('!)60!6=64*6@*+!<54(5!/(!/8+!+.+5-+'%+!

(3!/8+!/+%8'(*(-7!0<+%434+,!4'!/840!/8+040A!

G8+!64.!(3!/840!%86</+5!40!/(!<5(=4,+!6!84-8!*+=+*!(=+5=4+)!(3!:9PD!GT?!.(5+!,+/64*0!

%6'!@+!3(2',!4'!rZs!6',!r\s}N%(J62/8(5+,!@7!/8+!62/8(5!(3!/840!/8+040OA!

*"* L;822.7!N9>.9AA;.9>!-F@!O00;.540A/!

G8+! 64.! (3! /840! 08(5/! 0+%/4('! 40! /(! <5(=4,+! 6! '('J+B8620/4=+! *40/! /8+! :9PD! GT!

6//54@2/+0>!.(5+!,+/64*0!%6'!@+!3(2',!4'!r\sA!

$! G56334%! T'-4'++54'-! P6@+*! D)4/%8! 96/8! NGT! PD9O! 40! %8656%/+54Y+,! @7! 6! 0+54+0! (3!

6//54@2/+0M!!

• F+0/4'6/4('!(3!/8+!GT!PD9!4,+'/4374'-!/8+!'(,+!)8+5+!/8+!GT!PD9!/+5.4'6/+0>!

/8+!0(25%+!6',!/8+!,+0/4'6/4('!(3!/8+!GT!PD9!@+4'-!%6**+,!/8+!m+6,J+',!P6@+*!

D)4/%8!Q(2/+5!NPDQO!6',!/8+!G64*J+',!PDQ!5+0<+%/4=+*7!

!

• G8+!@6',)4,/8!(3! /8+!GT!PD9!0<+%434+0!8()!.2%8!(3!@6',)4,/8! 40!5+]245+,!

3(5! /8+! GT! PD9A! G8+! @6',)4,/8! (3! 6! GT! PD9! 40! +B<*4%4/*7! 04-'6*+,! 204'-! /8+!

QDS9JGT!<5(/(%(*!Nr""sOA!F+/+5.4'4'-!/8+!5+]245+,!@6',)4,/8!(3!6!GT!PD9!40!

6! ,62'/4'-! /60&! 6',! 6! )4,+! 0+/! (3! %(.<*+B! 0/56/+-4+0! 860! @++'! 0<+%434+,>!

56'-4'-!35(.!04.<*+!6<<5(6%8+0!%('040/4'-!(3!04Y4'-!/8+!GT!PD9!/(!/8+!<+6&!(3!

/56334%!,254'-!/8+!%(250+!(3! /8+!,67!.2*/4<*4+,!@7!0(.+!(=+5J2',+5J@((&4'-!

.2*/4<*4+5>! /(! 6! .(5+! ,7'6.4%! 6<<5(6%8! 4**20/56/+,! 4'! R4-25+! W! )8+5+! /8+!

8+6,J+',! PDQ! .+6025+0! /8+! 6%/26*! /56334%! 0+'/! ('/(! 6! GT! PD9! 6/! 5+-2*65!

4'/+5=6*0!6',!,7'6.4%6**7!5+%(.<2/+0!/8+!GT!PD9!/86/!.67!(5!.67!'(/!3(**()!

/8+!06.+!<6/8!N/840!/+%8'4]2+!40!%6**+,!y$2/(J@)zOA!
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F+/64*+,!04.2*6/4('0!86=+!@++'!<+53(5.+,!4'!r"#s}>!r"Vs}!6',!r"Ws}!/86/!+=6*26/+!/8+!

,+-5++!(3!+334%4+'%7!(3!=654(20!62/(J@6',)4,/8!0/56/+-4+0!4'!/+5.0!(3!,+-5++!(3!

@6',)4,/8!@((&4'->!4.<6%/!(3!(=+5@((&4'-!('!/8+!'2.@+5!(3!GT!PD90!/86/!,(!'(/!

3(**()!/8+!08(5/+0/!<6/8!@+%620+!2<<+5!@(2',0!(3!@6',)4,/8!86=+!@++'!/6&+'!4'/(!

6%%(2'/!/(!'6.+!6!3+)!<+53(5.6'%+!.+/54%0!/86/!)+5+!0/2,4+,!4'!/8+0+!5+0+65%8!

<6<+50A!!

• O22.9.0.A/!65+!6!04.<*+!%(*(54'-!0%8+.+!N204'-!6!V#J@4/!34+*,!3*6-O!6**()4'-!3(5!

/8+!6004-'.+'/!(3!6//54@2/+0!/(!*4'&0!6%%(5,4'-!/(!6!20+5!,+34'+,!0%8+.6!0(!60!

/(! +B<*4%4/*7! 5+]2+0/! 6!GT!PD9! /(! 4'%*2,+!(5! +B%*2,+! *4'&0!.6/%84'-! 0<+%434%!

%54/+546! N3(5! +B6.<*+>! y1'%*2,+! X*2+! *4'&0z! )8+5+! /8+! %(*(5! @*2+! 40! 20+,! /(!

.65&!6!*4'&!60!6!<5(/+%/+,!*4'&O!

!

• @;AAH30.19M!:9PD!GT!02<<(5/0!/8+!'(/4('!(3!<5++.</4('!6%%(5,4'-!/(!6!\J
*+=+*!<54(54/7!0%8+.+A!C('0+]2+'/*7!6!GT!PD9!)4/8!<54(54/7!d!N)8+5+!6!*()+5!

'2.@+5!4',4%6/+0!6!84-8+5!<54(54/7O!%6'!<5++.</!6!0+/!(3!GT!PD90!(3!<54(54/4+0!

0&! 43! 6',! ('*7! 43! de0&A! G8+! ,+%404('! ('! /8+! 0+/! (3! GT! PD90! /86/! .20/! @+!

<5++.</+,!08(2*,!6!'+)!GT!PD9!5+]245+! 35++4'-!2<!@6',)4,/8!6**(%6/+,! /(!

*()+5! <54(54/7! GT! PD9! 40! '(/! 0<+%434+,! @7!:9PD! GT! 6',! 40! 4.<*+.+'/6/4('J

0<+%434%A!$!'2.@+5!(3!0/56/+-4+0!%6'!@+!4.<*+.+'/+,!)4/8!,433+5+'/!(@I+%/4=+!

32'%/4('0! N+A-A! .4'4.4Y+! /8+! '2.@+5! (3! <5++.</+,! GT! PD90>! .6B4.4Y+! /8+!

<54(54/7!(3! /8+!<5++.</+,!GT!PD9D>! 34',! /8+! *()+5!<54(54/7!GT!PD90!0+/! /86/!

35++0!2<!6!@6',)4,/8!dg! 60!%*(0+!60!<(004@*+! /(!d>!eOA!G8+0+!0/56/+-4+0!86=+!

@++'!0/2,4+,!4'!-5+6/!,+/64*0!4'!r"Us}A!

!

• GT!PD9!HA0;.7/M! *4'&0!86=+!,433+5+'/!<5(<+5/4+0! 02%8!60! /8+!@6',)4,/8!@2/!
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T'-4'++54'-!PD9>!'+)!6*-(54/8.0!02%8!60!/8+!X6%&)65,!Q+%2504=+!96/8!C(.<2/6/4('!

$*-(54/8.!3(5!4'/+5J,(.64'!GT!PD9>!6!'+)!04-'6*4'-!<5(/(%(*!%6**+,!9CT9!6*('-!)4/8!

(/8+5!<5(/(%(*0!6',!6*-(54/8.0!/86/!65+!,+0%54@+,!4'!/8+!3(**()4'-!0+%/4('0A!

E(/+! /86/!6'!+B%+**+'/!(=+5=4+)!(3! /8+!9CT! 4'! 4'/+5J*67+5!6',!.2*/4J*67+5!%('/+B/0>!

204'-!04'-*+>!.2*/4!6',!84+565%84%6*!9CT!65%84/+%/25+0!%6'!@+!3(2',!4'!rV_sA!

$"* L?A!@80?!71H34080.19!N6AHA90!Q@CNR!O;7?.0A704;A!

$"*"* @80?!C1H34080.19!N6AHA90!Q@CNR!

R2',6.+'/6**7>!/8+!9CT!40!6!<6/8!%(.<2/6/4('!+'-4'+!%6<6@*+!(3!%(.<2/4'-!6!<6/8!

3(5! 6! GT! PD9! 06/40374'-! 0+=+56*! %('0/564'/0! 02%8! 60! /8+! GT! PD9! @6',)4,/8>!

,+0/4'6/4('>! <5++.</4('! *+=+*! N<54(54/7O>! 6',! (/8+5! 6//54@2/+0! (3! =654(20! 0(5/0>! 4'!

*4-8/!(3!/8+!0+/!(3!6=64*6@*+!'+/)(5&!5+0(25%+0!3(5!6!-4=+'!/(<(*(-7!(5!0+/!(3!'+/)(5&!

/(<(*(-4+0A! E(! 6002.</4('! 40! .6,+! ('! /8+! '6/25+! (3! /8+! 6*-(54/8.! 20+,! 3(5! <6/8!

N0+-.+'/O!%(.<2/6/4('A!G8+!<6/8!%(.<2/6/4('!6*-(54/8.!.67!+4/8+5!04.<*7!@60+,!

('!CD9R!N6!.(,434+,!=+504('!(3!/8+!F4I&0/56!6*-(54/8.!63/+5!<52'4'-!/8+!0+/!(3!*4'&0!

/86/!,(!'(/!06/4037!%('0/564'/O!(5!.(5+!0(<840/4%6/+,!<6/8!%(.<2/6/4('! /+%8'4]2+0!

20+,! 3(5! -*(@6*! (</4.4Y6/4('! (5!.2*/4J%('0/564'/0! (</4.4Y6/4('!<5(@*+.0!@60+,!('!

8+2540/4%0!N/8+0+!6*-(54/8.0!@+4'-!&'()'!60!E9JC(.<*+/+OA!!
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!
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B.>4;A!$#!7!5/-!:(&/!B*64$&(&)*+!A#-6-+&!O'./)&-.&$'-!

G8+!(=+56**!9CTJ@60+,!65%84/+%/25+!40!,+<4%/+,!4'!R4-25+!"_A!

96/8!%(.<2/6/4('!.67!@+!%+'/56*4Y+,!4'!)84%8!%60+!6!04'-*+!9CT!40!20+,!/(!%(.<2/+!

6**!GT!PD90?!%('=+50+*7>!6!0+/!(3!9CT0!.67!@+!4'=(*=+,!4'!/8+!%(.<2/6/4('!(3!/8+!GT!

PD9! 4'! )84%8! %60+! )+! 5+3+5! /(! 6! ,40/54@2/+,! <6/8! %(.<2/6/4('! .(,+*! (5! 6!

%(**6@(56/4=+! <6/8! %(.<2/6/4('! .(,+*! N5+3+55+,! /(! 60! y:2*/4<*+! 9CT! <6/8!

%(.<2/6/4('z! 4'! 34-25+! "_OA! X(/8! .(,+*0! )4**! @+! ,+0%54@+,! 4'! /840! %86</+5A!

C+'/56*4Y+,!6',!,40/54@2/+,!<6/8!%(.<2/6/4('!.(,+*0!65+!'(/!+B%*204=+!6',!.67!@+!

.4B+,! 4'! /8+! 06.+! '+/)(5&A! $0! 08()'! *6/+5! 4'! /840! %86</+5>! 4'/56J,(.64'! GT! PD9!

.67!20+!6!%+'/56*4Y+,!9CT!)8+5+60!4'/+5J,(.64'!GT!PD9!.67!@+!%(.<2/+,!204'-!6!

%(**6@(56/4=+!6<<5(6%8!@+/)++'!6!0+/!(3!9CT0!02%8!60!/8+!XQ9C!<5(%+,25+!,+0%54@+,!

4'!%86</+5!V!N('+!(3!/8+!&+7!%(.<('+'/!(3!/840!/8+040OA!

$0!4**20/56/+,!4'!R4-25+!"_>!/8+!9CT!40!6!32'%/4('6*!+'/4/7!6',!'(!6002.</4('!40!.6,+!

('!/8+!'6/25+!(3!/8+!,+=4%+!8(0/4'-!/8+!9CT>!)84%8!.67!+4/8+5!@+!6!<5(%+00!52''4'-!

('!6'!PDQ!(5!6'!6<<*4%6/4('!8(0/+,!('!6!0/6',6*('+!%(.<2/+5A!

$"*"$ O;7?.0A704;86!=4.6D.9>!=617Y/!

1'!/840!0+%/4('!)+!@54+3*7!4'/5(,2%+!/8+!.64'!@24*,4'-!@*(%&0!(3!/8+!9CT!65%84/+%/25+?!

+6%8! (3! /8+.! *+6,0! /(! /8+! 0<+%434%6/4('! (3! '+)! <5(/(%(*0! 6',! 6*-(54/8.0! 4'! /8+!

%('/+B/!(3!/840!/8+040!/86/!65+!%(=+5+,!4'!,+/64*0! 4'!/8+!'+B/!%86</+50A!$/!/840!<(4'/>!

/8+! (@I+%/4=+! 40! /(! @54+3*7! ,+0%54@+! +6%8! (3! /8+0+! @24*,4'-! @*(%&0! 6',! 32'%/4('6*!

+*+.+'/!(3!/840!65%84/+%/25+A!

$"*"$"* LNP!/<97?;19.T80.19!

G8+!9CT!65%84/+%/25+!,(+0!'(/!.6',6/+!6!0<+%434%!.+%86'40.!/(!5+/54+=+! /8+!GTF>!

5+]245+,! 3(5! <6/8! %(.<2/6/4('A! G8+!9CT! %6'! 5+/54+=+! /8+!GTF! /86'&0! /(! 6! 5(2/4'-!

6,I6%+'%7!N,45+%/*7>!(5!=46!6!;+'+54%!Q(2/4'-!T'%6<02*6/4('!N;QTO!/2''+*O>!)84%8!40!

@7!365!/8+!.(0/!%(..('!.+%86'40.!20+,!4'!<56%/4%+A!G8+!GTF!.67!6*/+5'6/4=+*7!@+!

-6/8+5+,!204'-!6'!(2/J(3!@6',!.+%86'40.>!6!.6'26*!(<+56/4('!(5!4'/+56%/4('!)4/8!6!

E+/)(5&! :6'6-+.+'/! D70/+.! NE:DO! (5! .(5+! 5+%+'/*7! 204'-! X;9! +B/+'04('0! 60!

,+0%54@+,!4'!rV"sA!

$"*"$"$ SAZ4A/0!/<97?;19.T80.19!

$0!,40%200+,! *6/+5! 4'! /840! %86</+5>! /8+!9CT!65%84/+%/25+!6',! /8+! 04-'6*4'-!<5(/(%(*!

N9CT9O!0<+%434+,!4'!/840!/8+040!02<<(5/!.2*/4J5+]2+0/!07'%85('4Y6/4('A!!R(5!+B6.<*+>!

6!9CC!.67!0+',!6!5+]2+0/!3(5!/8+!%(.<2/6/4('!(3!6!0+/!(3!K!%(55+*6/+,!<6/80!02%8!60!

K!,4=+50+!<6/80!/86/!65+!*4'&d'(,+dDQP;!,4=+50+!20+,!3(5!"M"!<5(/+%/4('!(5!04.<*7!

/(! *(6,! @6*6'%+! /8+! /56334%! @+/)++'! 6! <645! (3! '(,+! 6*('-! <6/80! /86/! %6''(/! 6**! @+!

633+%/+,!@7!6!04'-*+!364*25+A!

$"*"$", @CN!D./71KA;<!89D!-18D!=86897.9>!

R450/!)+!.6,+! /8+!65%84/+%/256*!,+%404('! /(!2'4%60/!<6/8!%(.<2/6/4('!5+]2+0/! /(!6!

04'-*+!9CT!/86/!.67!4'!/25'!4'=(&+!(/8+5!9CT0!/(!<+53(5.!/8+!<6/8!%(.<2/6/4('>!@7!



! U\!

%('/560/!)4/8!(/8+5!6<<5(6%8+0!)8+5+@7!5+]2+0/0!)(2*,!@+! 3*((,+,! /(!6**!9CT0! 4'!

/8+!'+/)(5&A!$*/8(2-8! 0/6/4%! %('34-256/4('!(3! /8+!9CT!6,,5+00!('!9CC0! 40! 6! =46@*+!

6<<5(6%8>!)+!,+%4,+,!/(!0<+%437!6!,40%(=+57!.+%86'40.!/(!62/(.6/4%6**7!,+/+5.4'+!

/8+!0+/!(3!6=64*6@*+!9CT0A!G(!/86/!+',>!0+=+56*!6<<5(6%8+0!86=+!@++'!+'=404('+,!02%8!

60!,+34'4'-!6!'+)!<5(/(%(*!(5!+B/+',!+B40/4'-!<5(/(%(*0A!!

$*/8(2-8!0+=+56*!%6',4,6/+!<5(/(%(*0!86=+!@++'!0/2,4+,!3(5!,7'6.4%!9CT!,40%(=+57>!

/8+!.(0/!(@=4(20!%6',4,6/+!)60!/8+!1;9!4/0+*3!%('04,+54'-!/86/!9CC!)(2*,!86=+!/(!@+!

<65/!(3!/8+!5(2/4'-!,(.64'!4'!.(0/!%60+0>!4'!(5,+5!/(!-6/8+5!/8+!GTFA!G(!/86/!+',>!)+!

+B/+',+,! @(/8! HD9R! 6',! 1D1D! N0++! rV#s}! 6',! rVVs}O! <4--7@6%&4'-! 9CTJ5+*6/+,!

4'3(5.6/4('!/86'&0!/(!/8+!0<+%434%6/4('!(3!6!'+)!G7<+JP+'-/8JS6*2+!NGPSO>!%6**+,!/8+!

9CTF!N9CT!F40%(=+57!GPSO! /86/! 4/0+*3! %(.<540+0!6! 0+/!(3! 02@JGPS0>!+6%8!<5(=4,4'-!

4'3(5.6/4('!5+*6/+,!/(!/8+!9CT>!02%8!60M!

• 9CT!$,,5+00M!19=Wd19=Z!6,,5+00!20+,!/(!5+6%8!/8+!9CT!N:6',6/(57O!

• 9CT!96/8!D%(<+M! 4'/56J65+6>! 4'/+5J65+6>! 4'/+5J,(.64'!(5! 4'/+5*67+5!%6<6@4*4/7!

(3!/8+!9CT!/(!%(.<2/+!<6/8!6*('-!)4/8!6!,+-5++!(3!<5+3+5+'%+!3(5!+6%8!<6/8!

%(.<2/6/4('! 0%(<+! 56'-4'-! 35(.!_! /(!\! 6',! /86'! %6'!@+!20+,! 3(5!)+4-8/+,!

*(6,!@6*6'%4'-!5+]2+0/0!N:6',6/(57O!

• 9CT!F(.64'M!0<+%434+0!/8+!65+6d$D!)8+5+!/8+!9CT!860!=404@4*4/7!6',!/85(2-8!

)84%8!/8+!9CT!%6'!%(.<2/+!<6/80A!

• E+4-8@(5! 9CT! F(.64'M! '+4-8@(5! 9CT! ,(.64'! /()65,0! )84%8! 6! 9CT! %6'!

%(.<2/+!<6/80A!

• 9CT!C6<6@4*4/7M!/840!(</4('6*!65567!(3!V#J@4/!34+*,0!6**()0!3(5!6,=+5/404'-!9CT!

%6<6@4*4/4+0A!!

G8+!9CTF!GPS!40!/8+'!%6554+,!)4/84'!6!Q(2/+5!C6<6@4*4/7!GPS!4'!1D1D>!)84%8!40!4/0+*3!

*+6&+,!@+/)++'!1D1D!*+=+*0!6%%(5,4'-!/(!/8+!9CT!<6/8!%(.<2/6/4('!0%(<+>!6',!)4/84'!

6'!HD9R!(<6]2+!PD$!(3!/7<+!"_!6',!""!(3!65+6!6',!$D!0%(<+A!E(/+!/86/!/8+!9CTF!GPS!

%(2*,!6*0(!@+!%6554+,!)4/84'!X;9!@2/!02%8!6'!6<<5(6%8!860!'(/!@++'!0/6',65,4Y+,A!

$"*"$"# F.>986.9>!3;101716!21;!@CCV@CN!89D!@CNV@CN!71HH49.780.19!

G8+!04-'6*4'-!<5(/(%(*!20+,!@7!6!9CC!/(!0+',!<6/8!%(.<2/6/4('!5+]2+0/0!6',!@7!/8+!

9CT!/(!5+/25'!%(.<2/+,!<6/80!/(!9CC0!6*('-!)4/8!%('/5(*!<*6'+0!.+006-+0!/(!5+<(5/!

+55(5>!'(/434%6/4('0!(3!=654(20!0(5/0>!40!6!32',6.+'/6*!<4+%+!(3!/8+!9CT!65%84/+%/25+>!

6',!6!&+7!)(5&!4/+.!(3!/840!/8+040A!!

D4.4*65*7!/(!/8+!9CT!,40%(=+57!%(=+5+,!4'!/8+!<5+=4(20!0+%/4('0!0+=+56*!6<<5(6%8+0!

86=+!@++'!0/2,4+,!'6.+*7M!+B/+',4'-!6'!+B40/4'-!<5(/(%(*0!02%8!60!QDS9!N)84%8!)60!

4'4/46**7!<5(<(0+,O>!PF$9!rVWs>!X;9!rVUs!6',!(/8+5!<5(/(%(*0>!(5!6*/+5'6/4=+*7!,+34'+!

6!'+)!<5(/(%(*!3(5!9CCJ9CT!6',!9CTJ9CT!04-'6*4'-A!1/!40!/8+!*6/+5!6<<5(6%8!/86/!)60!

%8(0+'! %('04,+54'-! /86/! '('+! (3! /8+! +B40/4'-! <5(/(%(*0! .+/! /8+! 9CT! 65%84/+%/25+!

04-'6*4'-!5+]245+.+'/0!'(5!)(2*,!/8+7!86=+!6,,+,!6!02334%4+'/*7! *()!(=+58+6,!3(5!

/8+!9CC!6',!9CTA!G86/!'+)!<5(/(%(*!%6**+,!9CT9!40!%(=+5+,!4'!,+/64*!4'!/8+!3(**()4'-!

0+%/4('A!
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$"*"$"% F080A6A//!KA;/4/!F080A2466!@CN!

F254'-! /8+! +65*7! 0/6-+0! (3! /840! 5+0+65%8!)+! ,+%4,+,! /(! 0<+%437! /)(! 32',6.+'/6**7!

,40/4'%/!.(,+0!(3!(<+56/4('!3(5!/8+!9CT>!'6.+*7!/8+!0/6/+*+00!=+5020!0/6/+32**!9CTA!

• F080A6A//! 9CT0! <5(%+00! <6/8! %(.<2/6/4('! 5+]2+0/0! 4',+<+',+'/*7! (3! +6%8!
(/8+5! )4/8(2/! 86=4'-! /(! y5+.+.@+5z! <60/! <6/8! %(.<2/6/4('! 5+]2+0/0! 6',!

+0/6@*408+,! GT! PD90A! $! 0/6/+*+00! 9CT! 20+! 60! 6'! 4'<2/! @(/8! /8+! '+/)(5&!

/(<(*(-7>!/8+!6=64*6@*+!'+/)(5&!5+0(25%+0!N4+A!/8+!GTFO!6',!/8+!5+]2+0/+,!GT!

PD9!6//54@2/+0A!C('0+]2+'/*7>!6!9CT!.67!6**(%6/+!/8+!06.+!5+0(25%+0!/(!/)(!

'('J!07'%85('4Y+,!<6/8!%(.<2/6/4('!5+]2+0/0>!)84%8!.67!*+6,!/(!%6**!0+/!2<!

364*25+! 08(2*,! /8+! 6=64*6@*+! '+/)(5&! 5+0(25%+0! '(/! @+! 02334%4+'/! /(! 06/4037!

@(/8!5+]2+0/0A!D/4**!/8+!9CT9!<5(/(%(*!.67!6**()!6!9CC!/(!07'%85('4Y+!6!0+/!(3!

K! <6/8! %(.<2/6/4('! 5+]2+0/0! N)84%8! 65+! 0(.+/4.+0! %6**+,! y%(55+*6/+,z!

5+]2+0/0O!4'!)84%8!%60+!/8+!0+/!(3!5+]2+0/0!40!<5(%+00+,!60!6!@6/%8!60!(<<(0+,!

/(! 4',4=4,26*! 5+]2+0/0?! 4'! 6! )67! /840! 6**()0! 3(5! /+.<(5657! 0/6/+32**!

%(.<2/6/4('!(3!6!*4.4/+,!0+/!(3!GT!PD90A!

!

• X7!%('/560/>!6!/080A2466!9CT!62-.+'/0!4/0!&'()*+,-+!(3!/8+!'+/)(5&!0/6/+0!@7!
.64'/64'4'-!6'(/8+5!,6/6@60+!5+3+55+,!/(!60!/8+!PD9!,6/6@60+>!4'!6,,4/4('!/(!

/8+!GTFA!G8+!PD9!,6/6@60+! %(.<540+0! 6**! (3! /8+! +0/6@*408+,!GT!PD90A!L04'-!

@(/8!,6/6@60+0!)8+'!<5(%+004'-!<6/8!%(.<2/6/4('!5+]2+0/0!6**()0!0/6/+32**!

9CT!/(!<+53(5.!.(5+!+334%4+'/!'+/)(5&!(</4.4Y6/4('A!!

R(5!+B6.<*+>!6!0/6/+32**!9CT!.67!34',!(2/!/86/!6!5+]2+0/!%6'!@+!06/4034+,!43!6!

0+/! (3! +B40/4'-! GT! PD90! 65+! ,40<*6%+,>! /820! +33+%/4=+*7! y,+J356-.+'/4'-z! /8+!

'+/)(5&!@6',)4,/8A!:(5+(=+5>!+B40/4'-!GT!PD90!.67!@+!/6&+'!4'/(!6%%(2'/!4'!

(5,+5! /(! .6&+! 20+! (3! .(5+! 0(<840/4%6/+,! (@I+%/4=+! 32'%/4('0! 02%8! 60!

%(.<2/4'-!/8+!08(5/+0/!%('0/564'+,!<6/8!3(5!6!'+)!GT!PD9!)84*+!.4'4.4Y4'-!

/8+! '2.@+5! (3! GT! PD90! /(! ,40<*6%+! (5! /(! <5++.</! N6*0(! 5+3+55+,! /(! 60! /8+!

y.4'4.2.!<+5/25@6/4('!<5(@*+.zOA!!

G8+!.6I(5!%86**+'-+0!)4/8!D/6/+32**!9CT!*4+0!4'!/8+!4'%5+60+,!%(.<*+B4/7!6',!

(=+58+6,! 5+]245+,! 3(5! 0/6/+! 07'%85('4Y6/4('! 4'! /8+! '+/)(5&>! 4.<*74'-! '('J

/54=46*! .(,+0! (3! (<+56/4('! 6',! 04-'6*4'-! <5(/(%(*! (=+58+6,A! R(5! +B6.<*+>!

6*/8(2-8!6!'+)!<6/8!%(.<2/6/4('!.67!@+!06/4034+,!@7!,40<*6%4'-!6!)4,+!0+/!(3!

GT!PD90>!5+5(2/4'-!/8+0+!GT!PD90!<54(5!/(!04-'6*4'-!/8+!'+)!GT!PD90!.4-8/!@+!

6!%(0/*7!(<+56/4('A!R25/8+5.(5+>!08(2*,!6!364*25+!(%%25!4'!/8+!'+/)(5&!,254'-!

/8+!5+5(2/4'-!(<+56/4('!6',!<54(5!/(!04-'6*4'-!/8+!'+)!GT!PD90>!/8+!0/6/+32**!

9CT!.67! 86=+! /(! 5+=404/! /8+!)8(*+! GT! PD9! ,40<*6%+.+'/! 6/! /8+! %(0/! (3! 5+J

04-'6*4'-! 6! '2.@+5! (3! GT! PD90>! 0+',4'-! 6! *65-+! '2.@+5! (3! 07'%85('4Y+,!

.+006-+0!6',!<(/+'/46**7!,4052</4'-!/56334%!)84*+!GT!PD90!65+!@+4'-!5+5(2/+,!

43! 6! y.6&+J@+3(5+J@5+6&z! .(,+! (3! (<+56/4('! 40! '(/! <(004@*+>! (5! /8+!

,40<*6%+.+'/!(3!/8+0+!GT!PD90!4.<(0+0!/(!3450/!5+J04-'6*!/8+0+!GT!PD9!)4/8!_!

@6',)4,/8! /(! 6=(4,! 6! ,+6,J*(%&! N325/8+5.(5+>! 02%8! (<+56/4('!.67! *+6,! /(!

/+.<(5657!%('-+0/4('!('!=654(20!*4'&0!4'!/8+!'+/)(5&OA!!
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:(5+(=+5>! 08(2*,! /8+!<6/8!%(.<2/6/4('!5+]2+0/0!@+! *(6,!@6*6'%+,!6%5(00!6!
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)8+'! N@2/! '(/! *4.4/+,! /(O! /56334%! 3*()!.6&+! 20+! (3! /56'0<(5/! <5(/(%(*0! '(/!

%6<6@*+! (3! <6%&+/! 5+J(5,+54'-A! $! 0+%(',! +B6.<*+! 6540+0!)8+'! GT! PD90! 65+!

20+,!3(5!@6',)4,/8!<5(/+%/4('M!60!+B/+'04=+*7!,40%200+,!4'!%86</+5!U>!43!6!GT!

PD9! 20+,! 60! 6! @6%&2<! /2''+*! 860! 6! @6',)4,/8! *+00! /86'! /8+! .4'4.6*!

@6',)4,/8!(3!6'7!<54.657!@6',)4,/8!<5(/+%/+,!<54.657!GT!PD9!('!/8+!8+6,J

+',!PDQ>!4/!)(2*,!@+%(.+!'('!206@*+A!!

G8+!.(/4=6/4('!3(5!,+0%54@4'-!/8+!0+/!(3!(@I+%/0!%6554+,!)4/84'!6!9CQ+<!.+006-+!)60!

/(! 84-8*4-8/! /8+! ,+-5++! (3! 3*+B4@4*4/7! <5(=4,+,! @7! /8+! 9CT9! <5(/(%(*! /86/! )60!

,+/+5.4'+,!60!.6',6/(57!,254'-!/8+!%(250+!(3!/840!5+0+65%8A!!

$"$"% L?A!@CN@!@80?!C1H34080.19!SA36<!HA//8>A!Q@CSA3R!

G8+! 9CT9! 9CQ+<! .+006-+! 40! 0+'/! @7! 6! 9CT! /(! 6! 9CC! 4'! 5+0<('0+! /(! <5+=4(20*7!

5+%+4=+,! <6/8! %(.<2/6/4('! 5+]2+0/0>! )84%8! .67! 86=+! @++'! 07'%85('4Y+,! 6',!

5+%+4=+,!60!@2',*+,! 4'!6!04'-*+!9CQ+]!.+006-+!(5!'(/A! 1'!(/8+5!)(5,0>!6!9CT!.67!

6*0(!,+%4,+!/(!-5(2<!/8+!%(.<2/6/4('!(3!2'07'%85('4Y+,!<6/8!%(.<2/6/4('!5+]2+0/0!

5+%+4=+,! @7! .+6'0! (3! .2*/4<*+! 9CQ+]! .+006-+0>! 6/! /8+! +B/56! %(0/! (3! 4'%2554'-!

6,,4/4('6*!,+*670! 3(5!0(.+!5+]2+0/0!(3! /8+!0+/A!C('=+50+*7>! /8+!9CT!.67!0+',!<6/8!

%(.<2/6/4('!5+<*4+0!204'-!.2*/4<*+!9CQ+<!.+006-+0!3(5!<6/8!%(.<2/6/4('!5+]2+0/0!

5+%+4=+,! )4/84'! 6! 04'-*+! 9CQ+]! .+006-+A! E(/+! /86/! 6! 04'-*+! 9CQ+<! .+006-+! .67!

%(.<540+!6!0+/!(3!<(04/4=+!6',!'+-6/4=+!5+<*4+0A!



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

!

Z^!

G)(!04/26/4('0!.67!/6&+!<*6%+M!

• G8+!N@2',*+O!<6/8!%(.<2/6/4('!5+]2+0/N0O!%6'!@+!06/4034+,M! 4'! /840!%60+>! /8+!

9CT!5+/25'0!/(!/8+!5+]2+0/4'-!9CC!('+!(5!.(5+!9CQ+<!.+006-+0!%('/64'4'-!

/8+!0+/!(3!%(.<2/+,!<6/80A!E(/+!/86/!4'!/8+!%60+!(3!.2*/4<*+!GT!PD90!06/40374'-!

6! 04'-*+! 5+]2+0/! 02%8! 60! )8+'! *(6,! @6*6'%4'-! 40! 5+]245+,! @+%620+! 6! 04'-*+!

<6/8! 06/40374'-! /8+! %('0/564'/0! %6''(/! @+! 3(2',>! 6'! 6,,4/4('6*! (@I+%/!

4',4%6/4'-! /8+! @6',)4,/8! 40! 6,,+,! /(! /8+! %(.<2/+,! <6/8! 4/0+*3! N)84%8! 40!

+'%(,+,!204'-!6'!TB<*4%4/!Q(2/+!H@I+%/!NTQHOOA!

!

• G8+! <6/8! %(.<2/6/4('! 5+]2+0/! %6''(/! @+! 06/4034+,M! /8+5+! 65+! 0+=+56*!

%45%2.0/6'%+0!4'!)84%8!6!<6/8!%(.<2/6/4('!%6''(/!@+!06/4034+,M!/8+!9CT!.67!

'(/! @+! (<+56/4('6*! (5! 04.<*7! '(! <6/8! 06/40374'-! /8+! %('0/564'/0! %(2*,! @+!

3(2',A!G840!*6/+5!%60+!40!'(/434+,!/86'&0!/(!/8+!<5+0+'%+!(3!6!EHJ9$Gm!(@I+%/!

4'!/8+!9CQ+]!.+006-+!/86/!<5(=4,+0!/8+!5+60('0!3(5!6!'+-6/4=+!5+<*7!@2/!6*0(!

(</4('6**7! /8+! *40/! (3! %('0/564'/0! /86/! %(2*,! '(/! @+! 06/4034+,! N@6',)4,/8>!

6334'4/4+0>!eOA!$'! 4'/+5+0/4'-!(</4('! %('040/0! 3(5! /8+!9CT!(3! 0+',4'-!6! *40/! (3!

02--+0/+,!=6*2+0!3(5!)84%8!6!<6/8!%(2*,!86=+!@++'!3(2',>!43!/8+!9CT!02<<(5/0!

/840!%6<6@4*4/7!N02%8!6'!(</4('!2'6=(4,6@*7!5+]245+0!6,,4/4('6*!%(.<2/6/4('!

/4.+OA!G820>!6!'+-6/4=+!5+<*7!.67!%(.<540+!6!0+/!(3!(@I+%/0! *40/4'-!6**!(3! /8+!

%('0/564'/0! /86/! %(2*,!'(/!@+! 06/4034+,! 6*('-!)4/8! 6! *40/! (3! 02--+0/+,!=6*2+0!

N%*(0+0/!.6/%8O!3(5!)84%8!6!0(*2/4('!%(2*,!@+!3(2',A!

L<('!5+%+4=4'-!6!'+-6/4=+!5+<*7>!/8+!9CC!.67!/8+'!,+%4,+!/(!5+J4002+!6!<6/8!

%(.<2/6/4('!5+]2+0/!63/+5!86=4'-!6,I20/+,!/8+!0+/!(3!5+]245+,!%('0/564'/0!(5!

0+*+%/!6!'+)!9CT!%864'A!!

E(/+!/86/!/8+!9CT9!<5(/(%(*!,(+0!'(/!02<<(5/!/8+!6@4*4/7!/(!<54(54/4Y+!/8+!0+/!

(3! %('0/564'/0! 0(! 60! /(! <5(=4,+! 6! .+6'! 3(5! /8+! 9CT! /(! <+53(5.! ('J/8+J3*7!

84+565%84%6*!%('0/564'/!5+*6B6/4('?!/840!)(2*,!6**()!/8+!9CT!/(!360/!%(.<2/+!6!

GT!PD9!60!%*(0+!60!<(004@*+!/(!/8+!(54-4'6*!5+]2+0/!)4/8(2/!5+]2454'-!/8+!9CC!

/(!5+J4002+!6!0+%(',!y6,I20/+,z!<6/8!%(.<2/6/4('!5+]2+0/A!

$"$"' L?A!@CN@!]10.2.780.19!89D!N;;1;!HA//8>A/!

9CT9!02<<(5/0!/)(!(/8+5!/7<+0!(3!.+006-+0!5+3+55+,!/(!60!/(!/8+!9CE/3!NE(/434%6/4('O!

6',!9CT55!NT55(5O!.+006-+0!20+,!/(!5+<(5/!6!'(/434%6/4('!6',!+55(5!5+0<+%/4=+*7A!!

G8+!9CE/3!.+006-+!%6'!@+!0+'/!+4/8+5!@7!6!9CC!/(!/8+!9CT!(5!@7!6!9CT!/(!6!9CC>!6',!

.67!(5!.67!'(/!@+!5+*6/+,!/(!6!0<+%434%!<+',4'-!<6/8!%(.<2/6/4('!5+]2+0/A!!

R(5! +B6.<*+>! 6! 9CC! .67! '(/437! 6! 9CT! /86/! 4/! )6'/0! /(! %6'%+*! 6! 0<+%434%! <+',4'-!

5+]2+0/!N@+%620+!4/!860!5+%+4=+,!6!<(04/4=+!5+<*7!35(.!6'(/8+5!9CT>!08(2*,!/8+!9CC!

86=+! 0+'/! /8+! 06.+! 5+]2+0/! /(!.2*/4<*+!9CT0OA! C('=+50+*7>! /8+!9CT!.67!,+%4,+! /(!

%6'%+*!6!<+',4'-!5+]2+0/!@+%620+!4/!+B<+54+'%+0!*('-!<5(%+004'-!,+*670!(5!/8+!9CT!40!

04.<*7!%('-+0/+,A!9CE/3!.+006-+0!.67!6*0(!@+!20+,!@7!6!9CT!/(!'(/437!6!9CC!(3!6'!

(=+5*(6,+,!0/6/+!6',!.67!+=+'! 4',4%6/+! /8+!+0/4.6/+,!,256/4('! 3(5!)84%8! /8+!9CT!

.67!@+!(=+5*(6,+,!6/!/8+!+B<456/4('!(3!)84%8!325/8+5!5+]2+0/0!.67!@+!0+'/!@7!/8+!

9CCA! 1'! 6@0+'%+! (3! 6'7! (=+5*(6,! 0/6/+! ,256/4('! 4',4%6/4('>! 6! 9CT! 86=4'-! 0+'/! 6'!



Z[!

y(=+5*(6,z!0/6/+!'(/434%6/4('!.20/! 4',4%6/+!)8+'!+B4/4'-! 35(.!/8+!%('-+0/4('!0/6/+A!

1'!6**!%60+0>!6!9CT!.20/!.6&+!20+!(3!6!870/+5+040!6<<5(6%8!204'-!3(5!+B6.<*+!6!,26*!

/85+08(*,! .+%86'40.! /54--+54'-! '(/434%6/4('0! (3! (=+5*(6,+,! 0/6/+0! /(! 6=(4,! /((!

35+]2+'/!(0%4**6/4('0!@+/)++'!9CT0!0+5=4'-!/8+!=654(20!<6/8!%(.<2/6/4('!5+]2+0/0!

4'! /8+! '+/)(5&A! D8(2*,! 6! 9CT! +B<+54+'%+! 84-8! 4'0/6@4*4/4+0>! 4/! 40! 6*0(! +B<+%/+,! /(!

4.<*+.+'/! 6! *4'+65! (5! +=+'! 6'! +B<('+'/46*! ,6.<+'4'-! 6*-(54/8.! 3(5! (=+5*(6,!

'(/434%6/4('0!35+]2+'%7!<6%4'-A!!

R25/8+5.(5+>!9CC!5+%+4=4'-!y(=+5*(6,z!0/6/+!'(/434%6/4('!08(2*,!.6&+!20+!(3!@6%&J

(33!/+%8'4]2+0!/(!6=(4,!6!.6I(5!0843/!(3!%(.<2/6/4('!*(6,!('!/8+!'+)*7!0+*+%/+,!9CT>!

08(2*,!(/8+5!9CC0!86=+!5+%+4=+,!/8+!06.+!(=+5*(6,!'(/434%6/4('!/54--+54'-!9CT!5+J

0+*+%/4('0A!

G8+! 9CT55! .+006-+! 40! 20+,! /(! 5+<(5/! 6! <5(/(%(*! +55(5! 02%8! 60! /8+! 5+%+4</! (3! 6'!

4'=6*4,! .+006-+>! 6! 5+]2+0/! 5+]2454'-! 6! %6<6@4*4/7! '('! 02<<(5/+,! @7! /8+! 9CT>! 6!

5+]2+0/! /54--+54'-! 6! <(*4%7! =4(*6/4('! (5! 04.<*7! @+%620+! 6! .6',6/(57! (@I+%/! 40!

.4004'-!4'!/8+!9CQ+]!.+006-+A!

$"$"& L?A!@CN@!B.9.0A!F080A!J87?.9A!

1'!/840!0+%/4('>!)+!,+0%54@+!/8+!R4'4/+!D/6/+!:6%84'+!(3!/8+!9CT9!04-'6*4'-!<5(/(%(*A!

!

B.>4;A!$)!7!!:BA:!9)+)&-!@&(&-!>(./)+-!



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

!

\_!

$"$"&"* FA0!12!^8;.856A/!

n+!0<+%437!/8+!3(**()4'-!0+/!(3!9CT9!=6546@*+0M!

• N)--/',M!G4.+50!N4'!0+%(',0O!65.+,!63/+5!/8+!4'4/46*4Y6/4('!(3!/8+!GC9!

%(''+%/4('A!G8+!%(''+%/!/4.+5�Z_!0+%(',0>!

• N)--/',J/,#FM!E2.@+5!(3!/4.+0!/8+!070/+.!860!/54+,!/(!+0/6@*408!6!GC9!

%(''+%/4('!)4/8!/8+!9CT9!<++5!)4/8(2/!02%%+00>!

• N)--/',D$XJ/,#FM!.6B4.2.!'2.@+5!(3!/4.+0!6!070/+.!/54+0!/(!+0/6@*408!6!

GC9!%(''+%/4('!204'-!/8+!9CT9!<(5/!@+3(5+!-(4'-!@6%&!/(!1,*+!0/6/+!

NN)--/',D$XJ/,#F�UO>!

• M9/-?$&,M!6.(2'/!(3!/4.+!6!9CT9!<++5!)64/0!/(!5+%+4=+!6'!H<+'!.+006-+A!

n8+'!/8+!M9/-?$&,!/4.+5!+B<45+0!/8+!070/+.!-(+0!@6%&!/(!1,*+!0/6/+!

NM9/-?$&,�Z_0O>!

• h//9?$&,M!6.(2'/!(3!/4.+!6!9CT9!<++5!)64/!/(!5+%+4=+0!6!`++$*4=+!.+006-+!

N(5!6'7!(/8+5!9CT9!.+006-+OA!n8+'!/8+!h//9?$&,!/4.+5!+B<45+0!/8+!070/+.!

-(+0!@6%&!/(!1,*+!0/6/+!Nh//9?$&,�Z_0O>!

• M9/-J/,#FM!'2.@+5!(3!/8+!/4.+0!/8+!070/+.!860!5+%+4=+,!6'!H<'+!.+006-+!

)4/8!2'6%%+</6@*+!9CT9!0+004('!%8656%/+540/4%0>!

• J/6),/Mh!40!6!X((*+6'!0/6/+!0+/!/(!"!)8+'!6!070/+.!860!5+%+4=+,!6'!H<+'!

.+006-+!)4/8!6%%+</6@*+!%8656%/+540/4%0>!

• ()'$1Mh!40!6!X((*+6'!0/6/+!0+/!/(!"!)8+'!6!070/+.!860!5+%+4=+,!6!`++<6*4=+!

.+006-+!6%&'()*+,-4'-!/86/!/8+!9CT9!<++5!860!5+%+4=+,!6'!H<+'!.+006-+!

)4/8!6%%+</6@*+!%8656%/+540/4%0A!

$"$"&"$ F080A!PA/7;.30.19!89D!0;89/.0.19/!

G8+!9CT9!RD:!0/6/+0!6',!/8+!0/6/+!/56'04/4('0!08()+,!4'!R4-25+!"W!65+!6*0(!,+/64*+,!

8+5+63/+5M!

• MD6A!F080AM!4'!/86/!0/6/+!/8+!070/+.!860!6**(%6/+,!*(%6*!5+0(25%+0!@2/!'(!9CT9!

0+004('!40!%255+'/*7!6%/4=+!N/8+!070/+.!40!('*7!*40/+'4'-!/(!/8+!9CT9!)+**J

&'()'!<(5/OA!!

o "N0J/,#F��_!

o ()'$1Mh��_!

o J/6),/Mh��_!

o M9/-J/,#F��_!

L<('!,+/+%/4'-!6!*(%6*!+=+'/!/54--+54'-!/8+!4'4/46*4Y6/4('!(3!/8+!9CT9!0+004('!

)4/8!6!N,7'6.4%6**7!,40%(=+5+,!(5!0/6/4%6**7!%('34-25+,O!9CT9!<++5M!

o $!GC9!%(''+%/4('!40!4'4/46*4Y+,!!

o G8+!C(''+%/!G4.+5!40!0/65/+,!

o G8+!D70/+.!.(=+0!/(!/8+!"N00/-*&-7!0/6/+!

L<('!5+%+4=4'-!6!GC9!%(''+%/4('!N('!/8+!)+**J&'()'!9CT9!<(5/O>!43!/8+!GC9!

%(''+%/4('!+0/6@*408.+'/!02%%++,0M!

o D+',0!6'!H<+'!.+006-+!)4/8!*(%6*!9CT9!0+004('!6//54@2/+0!

o D/650!/8+!M9/-?$&,!/4.+5!



! \"!

o G8+!070/+.0!.(=+!/(!/8+!M9/-?$&,!0/6/+!

!

• 5B::-+,)+0!F080AM!4'!/86/!0/6/+!/8+!070/+.0!/54+0!/(!+0/6@*408!/8+!GC9!

0+004('!

o 13!/8+!GC9!%(''+%/4('!+0/6@*408+,!02%%++,0M!

! D+',0!6'!H<+'!.+006-+!)4/8!*(%6*!9CT9!0+004('!6//54@2/+0!

! D/650!/8+!M9/-?$&,!/4.+5!

! G8+!070/+.0!.(=+!/(!/8+!M9/-?$&,!0/6/+!

o 13!/8+!GC9!%(''+%/4('!+0/6@*408.+'/!364*0!(5!/8+!C(''+%/!G4.+5!

+B<45+0M!

! 13!N)--/',J/,#F�N)--/',D$XJ/,#F>!/8+!070/+.!.(=+0!/(!1,*+!

0/6/+! !

! 13!N)--/',J/,#F~N)--/',D$XJ/,#F>!/8+!070/+.!4'4/46/+0!6!GC9!

%(''+%/4('!)4/8!/8+!9CT9!<++5>!4'%5+.+'/0!/8+!N)--/',J/,#F!

=6546@*+>!5+0/65/!/8+!N)--/',!G4.+5A!

!

• 34-+Z()&!F080AM!1'!/8+!M9/-?$&,!0/6/+>!/8+!070/+.!)64/0!3(5!6'!H<+'!
.+006-+!35(.!4/0!9CT9!<++50!N)84%8!)8(.!/8+!GC9!%(''+%/4('!860!@++'!

02%%+0032**7!+0/6@*408+,OA!

o 13!/8+!070/+.!5+%+4=+0!6'!H<+'!.+006-+!@+3(5+!/8+!+B<456/4('!(3!/8+!

M9/-?$&,!/4.+5M!

! G8+!070/+.!+B6.4'+0!6**!(3!4/0!0+004('0!/86/!65+!+4/8+5!4'!/8+!

M9/-?$&,!(5!h//9?$&,!0/6/+A!13!6'(/8+5!0+004('!)4/8!/8+!06.+!

9CT9!<++5!6*5+6,7!+B4/0!6',!)4/8!/8+!06.+!19!6,,5+00>!/8+'!/8+!

070/+.!/54--+50!6!y%(**404('z!5+0(*2/4('!<5(%+,25+!N43!/8+!

070/+.!860!4'4/46/+,!/8+!%255+'/!0+004('!6',!4/!860!6!*()+5!19!

6,,5+00!(5!43!/8+!0+004('!)60!4'4/46/+,!@7!/8+!9CT9!<++5!6',!/8+!

070/+.!860!6!84-8+5!6,,5+00>!9CT9!5+0(25%+0!65+!5+*+60+,!6',!

/8+!070/+.!.(=+0!/(!/8+!1,*+!0/6/+O?!(/8+5)40+!/8+!070/+.!

%8+%&0!/8+!9CT9!0+004('!6//54@2/+0!(3!/8+!H<+'!.+006-+M!

• 13!6'!+55(5!40!,+/+%/+,>!6'!+55(5!.+006-+!40!0+'/>!/8+!

070/+.!5+*+60+!/8+!9CT9!5+0(25%+0!6',!.(=+!/(!1,*+!

0/6/+!

• 13!'(!+55(50!65+!,+/+%/+,>!M9/-J/,#F�"!6',!/8+!9CT9!

0+004('!%8656%/+540/4%0!65+!2'6%%+</6@*+>!6'!+55(5!

.+006-+!40!0+'/>!/8+!070/+.!5+*+60+0!/8+!9CT9!5+0(25%+0!

6',!.(=+0!/(!1,*+!0/6/+!

• 13!'(!+55(50!65+!,+/+%/+,!6',!/8+!9CT9!0+004('!

%8656%/+540/4%0!65+!6%%+</6@*+>!/8+'!/8+!070/+.M!

o D+',0!6!`++<6*4=+!

o D/65/0!/8+!h//9$1&+/!/4.+5!

o J/6),/Mh��"!

! 13!()'$1Mh�">!/8+!070/+.!%*+650!/8+!

M9/-?$&,!/4.+5!6',!.(=+0!/(!L9!0/6/+!



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

!

\#!

! 13!()'$1Mh�_>!/8+!070/+.0!%*+650!/8+!

M9/-?$&,!/4.+5>!0/65/0!/8+!h//9?$&,!

/4.+5!6',!.(=+0!/(!/8+!h//9?$&,!0/6/+A!

• 13!'(!+55(50!65+!,+/+%/+,!6',!/8+!9CT9!0+004('!

%8656%/+540/4%0!65+!2'6%%+</6@*+!6',!'('!'+-(/46@*+>!6'!

+55(5!.+006-+!40!0+'/>!/8+!070/+.!5+*+60+0!/8+!9CT9!

5+0(25%+0!6',!.(=+0!/(!/8+!1,*+!0/6/+A!

• 13!'(!+55(50!65+!,+/+%/+,!6',!M9/-J/,#F�_!6',!/8+!9CT9!

0+004('!%8656%/+540/4%0!65+!2'6%%+</6@*+!@2/!'+-(/46@*+>!

6'!+55(5!.+006-+!40!0+'/>!/8+'!/8+!070/+.!<+53(5.0!/8+!

3(**()4'-!0+/!(3!6%/4('0M!

o M9/-J/,#Fxx!

o $'!+55(5!.+006-+!40!0+'/!/86/!<5(<(0+0!'+)!

6%%+</6@*+!=6*2+0!

o 13!()'$1Mh�">!/8+!070/+.!5+0/65/0!/8+!M9/-?$&,!

/4.+5!6',!0/670!4'!/8+!M9/-?$&,!0/6/+!

o 13!()'$1Mh�_>!/8+!070/+.!%*+650!/8+!M9/-?$&,!

/4.+5>!0/65/0!/8+!h//9?$&,!/4.+5!6',!.(=+0!/(!

h//9A$&,!0/6/+!

o 13!/8+!070/+.!,(+0!'(/!5+%+4=+!6'!H<+'!.+006-+!@+3(5+!/8+!+B<456/4('!

(3!/8+!M9/-?$&,!/4.+5>!/8+!070/+.>!0+',0!6'!+55(5!.+006-+>!5+*+60+0!

/8+!9CT9!5+0(25%+0>!%*(0+0!/8+!GC9!0+004('!6',!.(=+0!@6%&!/(!/8+!<*1/!

0/6/+A!

!

• [--4Z()&!F080AM!4'!/8+!h//9?$&,!0/6/+!/8+!070/+.!)64/0!3(5!/8+!5+%+</4('!(3!

/8+!`++<6*4=+!.+006-+!35(.!4/0!9CT9!<++5!6%&'()*+,-4'-!4/0!H<+'!.+006-+>!

(5!6'!+55(5!.+006-+!43!/8+!9CT9!%6''(/!6%%+</!/8+!<5(<(0+,!9CT9!0+004('!

%8656%/+540/4%0M!

o 13!6'!+55(5!40!,+/+%/+,!02%8!60!6!.6*3(5.+,!`++<$*4=+!.+006-+>!/8+!

070/+.!0+',0!6'!+55(5!.+006-+>!5+*+60+0!/8+!9CT9!5+0(25%+0>!%*(0+0!

/8+!GC9!%(''+%/4('!6',!.(=+0!/(!/8+!1,*+!0/6/+A!

o 13!6!`++<$*4=+!.+006-+!40!5+%+4=+,!@+3(5+!/8+!+B<456/4('!(3!/8+!

h//9?$&,!/4.+5>!()'$1Mh��"!6',M!

! 13!J/6),/Mh��">!/8+!070/+.!%*+650!/8+!h//9?$&,!/4.+5!6',!

.(=+0!/(!/8+!L9!0/6/+>!

! 13!J/6),/Mh��_>!/8+!070/+.!%*+650!/8+!h//9?$&,!/4.+5>!0/65/0!

/8+!M9/-?$&,!/4.+5!6',!.(=+0!/(!/8+!M9/-?$&,!0/6/+A!

o 13!6'!+55(5!.+006-+!40!5+%+4=+,!@+3(5+!/8+!+B<456/4('!(3!/8+!h//9?$&,!

/4.+5M!

! 13!/8+!<5(<(0+0!=6*2+0!65+!2'6%%+</6@*+>!6'!+55(5!.+006-+!40!

0+'/>!/8+!9CT9!5+0(25%+0!65+!5+*+60+0>!/8+!GC9!%(''+%/4('!40!

%*(0+,!6',!/8+!070/+.!.(=+0!/(!/8+!1,*+!0/6/+A!

! 13!/8+!<5(<(0+,!=6*2+0!65+!6%%+</6@*+>!/8+!070/+.!6,I20/0!40!

9CT9!0+004('0!6%%(5,4'-*7>!5+0/65/0!/8+!h//9?$&,!/4.+5>!6',!

0+',0!6!'+)!H<+'!.+006-+A!



! \V!

• 13!J/6),/Mh��">!/8+!070/+.!5+0/65/0!/8+!h//9?$&,!/4.+5!

6',!0/670!4'!/8+!h//9?$&,!0/6/+!

• 13!J/6),/Mh��_>!/8+!070/+.0!%*+650!/8+!h//9?$&,!/4.+5>!

0/65/0!/8+!M9/-?$&,!/4.+5!6',!.(=+0!/(!/8+!M9/-?$&,!

0/6/+A!

o 13!'(!`++<6*4=+!.+006-+!(5!'(!+55(5!.+006-+!65+!5+%+4=+,!@+3(5+!8+!

+B<456/4('!(3!/8+!h//9?$&,!/4.+5>!/8+!070/+.!0+',0!6'!+55(5!.+006-+>!

5+*+60+0!/8+!9CT9!5+0(25%+0>!%*(0+0!/8+!GC9!%(''+%/4('!6',!.(=+0!/(!

/8+!1,*+!0/6/+A!

!

• H:!F080AM!1'!/840!0/6/+>!9CT9!<++50!+B%86'-+!9CT9!.+006-+0!6',!/8+!9CT9!
0+004('!40!32**7!(<+56/4('6*A!

o 13!/8+!h//9$1&+/!/4.+5!+B<45+0!N4'!/8+!%60+!)8+5+!`++<6*4=+!.+006-+0!

65+!+B%86'-+,O!/8+!070/+.0!5+0/65/0!/8+!`++<6*4=+!.+006-+0!6',!

0+',0!6!`++<6*4=+!.+006-+!

o 13!'(!9CT9!.+006-+!N`++<6*4=+>!9CQ+]>!9CQ+<>!9CE/3O!40!5+%+4=+,!

@+3(5+!/8+!+B<456/4('!(3!/8+!W/$*"&6/#!/4.+5>!/8+!070/+.0!/+5.4'6/+0!

/8+!9CT9!0+004('>!5+*+60+0!/8+!9CT9!5+0(25%+0>!%*(0+0!/8+!GC9!

%(''+%/4('!6',!.(=+0!/(!/8+!1,*+!0/6/+A!

o 13!6!.6*3(5.+,!.+006-+!40!5+%+4=+,>!/8+!070/+.!/+5.4'6/+0!/8+!9CT9!

0+004('>!5+*+60+0!/8+!9CT9!5+0(25%+0>!%*(0+0!/8+!GC9!%(''+%/4('!6',!

.(=+0!/(!/8+!<*1/!0/6/+A!

o 13!/8+!070/+.0!,+/+%/0!/86/!/8+!9CT9!<++5!/54+0!/(!4'4/46*4Y+0!/8+!0+%(',!

GC9!%(''+%/4('>!/86/!GC9!%(''+%/4('!6//+.</!40!/+5.4'6/+,!6',!6'!

+55(5!.+006-+!40!0+'/!/(!/8+!9CT9!<++5A!

o 1'!6'7!%60+!(3!GC9!%(''+%/4('!364*25+>!/8+!070/+.!5+*+60+0!/8+!9CT9!

5+0(25%+0>!%*(0+0!/8+!GC9!%(''+%/4('!6',!.(=+0!/(!/8+!<*1/!0/6/+A!

$", L?A!@CN!J19.01;.9>!AI0A9/.19!

F254'-!/8+!%(250+!(3!/840!5+0+65%8!4/!]24%&*7!@+%6.+!6<<65+'/!/86/!.('4/(54'-!/((*0!

)+5+! 5+]245+,>! +0<+%46**7! 3(5! /5(2@*+08((/4'-! 6',! <+53(5.6'%+! .('4/(54'-! 3(5!

+B6.<*+!4'!/8+!%60+!(3!/8+!9CT!%864'!4'=(*=4'-!6!0+/!(3!%(**6@(56/4=+!9CT0!N02%8!60!

)4/8! /8+! XQ9C! 6*-(54/8.! ,40%200+,! 4'! %86</+5! VOA! 1',++,>! )8+'! .2*/4<*+! 9CT0!

4'=(*=+,! 4'! /8+! <6/8! %(.<2/6/4('! 5+04,+! 4'! ,433+5+'/! 5(2/4'-! ,(.64'0>! /8+! 9CC!

%6''(/!5+*7!('! /8+! 1;9! /(!-6/8+5! 4'3(5.6/4('!6@(2/!6**!9CT0!6',! /820!0233+50! 35(.!

<65/46*!=404@4*4/7!(3!/8+!9CT!%864'!0/6/+A!

G(!/86/!+',>!60!<65/!(3!/840!5+0+65%8>!)+!+B/+',+,!/8+!9CT9!<5(/(%(*!/(!02<<(5/!'+)!

.+006-+0! /7<+0! 4'!(5,+5! /(!-6/8+5!9CT!0/6/+!.+/54%0>!)84%8!.67!@+!60!04.<*+!60!6!

X((*+6'! N+A-A! /8+! 9CT! 40! 6*4=+>! (5! (=+5*(6,+,O! (5! 6! .(5+! %(.<*+B! +B<5+004('! /(!

5+<(5/!<+53(5.6'%+!.+/54%0!(3!=654(20!/7<+0A!!

n+! 0<+%434+,! 4'! rWZs}! 9CT9! <5(/(%(*! +B/+'04('0M! /)(! '+)! .+006-+0! /7<+0! %6**+,!

9C:('Q+]! 6',! 9C:('Q+<>! 4'! 6,,4/4('! /(! '+)! (@I+%/0! 6',!.+%86'40.0! @7!)84%8!

9CT! 0/6/+!.+/54%0! %6'!@+!-6/8+5+,A!G8+!<5(/(%(*! +B/+'04('0!@+4'-! 0/564-8/3(5)65,!



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

!

\W!

)+!)4**!@54+3*7! 3(%20!('! /8+! 32'%/4('6*! %6<6@4*4/4+0!('! /8+0+!<5(/(%(*!+B/+'04('0! 4'!

/840!%86</+5!N.(5+!,+/64*0!('!/8+!<5(/(%(*!+B/+'04('0!%6'!@+!3(2',!4'!rWZs}OA!

n+! <5(<(0+! /)(! .(,+! (<+56/4('0M! &-@C$-*! N/8+! 0/6/+! .+/54%! 40! -6/8+5+,! 4'! /8+!

%('/+B/!(3!6!<6/8!%(.<2/6/4('!5+]2+0/!|!3(5!+B6.<*+>!/8+!9CC!5+]245+0!/(!6*0(!-6/8+5!

/8+!<5(%+004'-!/4.+!(3!/86/!5+]2+0/O!(5!)4,@)%@C$-*!N/8+!0/6/+!.+/54%!40!-6/8+5+,!60!6!

0/6',6*('+!5+]2+0/!02%8!60!/8+!6=+56-+,!<5(%+004'-!/4.+!(=+5!/8+!<60/!d!5+]2+0/0!(5!

"!.4'2/+0OA!R25/8+5.(5+!6!.('4/(54'-!5+]2+0/!.67!@+!+4/8+5!0<+%434%! N5+*6/+0! /(!6!

0<+%434%! <6/8! %(.<2/6/4('! 5+]2+0/O! (5! -+'+56*! N-6/8+54'-!(3! 9CT! 0/6/+!.+/54%0! '(/!

%(2<*+,!/(!6'7!<65/4%2*65!<6/8!%(.<2/6/4('!5+]2+0/0OA!

$!)4,+! 56'-+! (3! 9CT! 0/6/+!.+/54%0! 0<+%434+,! 4'! rWZs}! %6'! @+! -6/8+5+,! ('! +4/8+5! 6!

04'-*+! 9CT! (5! 6*('-! 6! 9CT! %864'! 02%8! 60! /8+! %255+'/d6=+56-+d.4'd.6Bd=6546'%+!

%(.<2/6/4('!/4.+0>!/8+!0/6/+!(3!/8+!9CT!N6*4=+>!%('-+0/+,>!eO!+4/8+5!4'!/8+!%('/+B/!(3!

6!0<+%434%!<6/8!%(.<2/6/4('!5+]2+0/!(5!(2/J(3J@6',!4'!(5,+5!/(!%8+%&!/8+!8+6*/8!6',!

<+53(5.6'%+!(3!6!9CT!<6/8!%(.<2/6/4('!%864'A!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! \U!

$"# C19764/.19!

1'!/840!%86</+5>!)+!86=+!,+0%54@+,!/8+!32'%/4('6*!@*(%&0!(3!/8+!9CT!65%84/+%/25+!/86/!

)60!,+04-'+,!,254'-!7+650!(3!5+0+65%8!6',!*+,!/(!6!56,4%6**7!,433+5+'/!.(,+*!3(5!/8+!

%(.<2/6/4('! (3! GT! PD90A! 1'! /840! 65%84/+%/25+>! 9CC! 0+',0! 5+]2+0/0! /(! N,7'6.4%6**7!

,40%(=+5+,O!0/6/+*+00!(5!0/6/+32**!9CT0>!/86/!4'!/25'!/54--+5!<6/8!%(.<2/6/4('!(3!6!0+/!

(3! 07'%85('4Y+,! 6',d(5! %(55+*6/+,! <6/8! %(.<2/6/4('! 5+]2+0/0! 4'! (5,+5! /(! 0(*=+! 6!

0<+%434%! <5(@*+.! 6%%(5,4'-! /(! )+**J,+34'+,! (@I+%/4=+! 32'%/4('0! @+3(5+! 5+/25'4'-!

N)8+'!02%%+0032*O!6!0+/!(3!%(.<2/+,!<6/80A!

G(!/86/!+',>!4'!6,,4/4('!/(!0<+%4374'-!/8+!9CT!65%84/+%/25+!6',!4/0!32'%/4('6*!@*(%&0>!

)+!86=+!0<+%434+,!=654(20!<5(/(%(*!+B/+'04('0!6',!6!'+)!04-'6*4'-!<5(/(%(*!%6**+,!

9CT9>!'()!5+%(-'4Y+,!60!6'!4'/+5'6/4('6*!0/6',65,!6',!/86/!40!,+<*(7+,!4'!0+=+56*!

'+/)(5&0A!9CT9!860!/8+!<5(<+5/7!/(!02<<(5/!0(<840/4%6/+,!5+]2+0/!6',!5+<*7!.(,+0!

(3!(<+56/4('0!)84*+!@+4'-!)4,+*7!+B/+'04@*+!6',! 3*+B4@*+A!G840!%86</+5!<5(=4,+,!6'!

(=+5=4+)!(3!/8+!<5(/(%(*!4'!6,,4/4('!/(!/8+!,+/64*+,!R4'4/+!D/6/+!:6%84'+A!!

1'! /8+! 3(**()4'-! %86</+50>! )+! )4**! +B<*(5+! 0+=+56*! '+)! 6*-(54/8.0! @60+,! ('! /840!

65%84/+%/25+! /86/! 86=+! @++'! ,+04-'+,! /(! 0(*=+! 0+=+56*! (3! /8+! /+%8'4%6*! <5(@*+.0!

84-8*4-8/+,!4'!%86</+5!"!/86/!65+!'()!0(*=6@*+!/86'&0!/(!/840!'+)!65%84/+%/25+>!6',!6!

0+/!(3!'+)!<5(/(%(*0!6',!6*-(54/8.0A!

!!

! !



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

V L04'-!6!@6%&)65,!5+%2504=+!6*-(54/8.!

/(!%(.<2/+!(</4.2.!%('0/564'+,!

08(5/+0/!4'/+5J,(.64'!GT!PD9!
!

H'+!(3!/8+!&+7!(@I+%/4=+0!(3!/840!/8+040!)60!/(!0<+%437!6!'+)!<6/8!%(.<2/6/4('!.(,+*!

3(5! 4'/+5J,(.64'! GT! PD90! N6',! (/8+5! /7<+0! (3! '('J:9PD! @60+,! /2''+*0OA! H25!

<5(<(06*! %6**+,! /8+! XQ9C! NX6%&)65,! Q+%2504=+! 96/8! C(.<2/6/4('O! 860! @++'!

<6/+'/+,!6',!0/6',65,4Y+,!4'!rW\s}A!

,"* L?A!=S@C!86>1;.0?H!

$0!,40%200+,!4'!%86</+5!"AWA"A>!/8+!<+5J,(.64'!<6/8!%(.<2/6/4('!6<<5(6%8!)60!/8+!

('*7! 6=64*6@*+! <6/8! %(.<2/6/4('! /+%8'4]2+! <54(5! /(! /8+! +.+5-+'%+! (3! /8+! 9CT!

65%84/+%/25+A! 1'! /840! %86</+5! )+! 3450/! ,+0%54@+! /8+! '+)! XQ9C! 6*-(54/8.! 6',! /8+'!

<5(=4,+! 6! <+53(5.6'%+! 6'6*7040! =46! ,40%5+/+! +=+'/! 04.2*6/4('! %(.<654'-! /8+! /)(!

<6/8!%(.<2/6/4('!/+%8'4]2+0A!

!

B.>4;A!$(!7!5/-!EF:B!(#0*')&/6!2*'!)+&-'GO@!5A!?@:!4(&/!.*64$&(&)*+!$%)+0!

.*##(;*'(&)C-!%&(&-#-%%!:BA%!



! \\!

G8+!XQ9C!6*-(54/8.!6<<*4+0!/(!@(/8!4'/+5J65+6!6',!4'/+5J$D!6',!)4**!@+!,+0%54@+,!4'!

/8+!%60+!(3!4'/+5J$D!GT!PD9>!6!02<+50+/!(3!4'/+5J65+6!GT!PD90A!!

XQ9C! 40! 6'! 6*-(54/8.! 4'=(*=4'-! 6! %864'! (3! %(**6@(56/4=+! 9CT0! /86/! 5+%2504=+*7!

%(.<2/+! /8+! 08(5/+0/! %('0/564'+,! 4'/+5J,(.64'! GT! PD9! /86'&0! /(! 6! <+5J,(.64'!

%(.<2/+,! S45/26*! D8(5/+0/! 96/8! G5++! NSD9GO! /86/! 40! 04-'6*+,! 4'! /8+! @6%&)65,!

,45+%/4('!6%%(5,4'-!/(!/8+!6*-(54/8.!@+*()A!G8+!SD9G!40!6!/5++!5((/+,!6/!/8+!GT!PD9!

,+0/4'6/4('! )8+'! +6%8! @56'%8! (3! /8+! /5++! 40! 6! *4'&! /86/! =45/26**7! 5+<5+0+'/0! /8+!

08(5/+0/!%('0/564'+,!<6/8!@+/)++'!/8+!GT!PD9!,+0/4'6/4('!6',!6'!+'/57!$DXQ!(3!/8+!

,(.64'!/8+!%(.<2/4'-!9CT!40!5+0<('04@*+!3(5A!G8+!SD9G!40!.6,+!(3!/8+!0+/!(3!=45/26*!

*4'&0!35(.!+=+57!+'/57!$NDOXQ!/(!/8+!GT!PD9!,+0/4'6/4('A!

"/#6&-)1)7F5!

E.T9UM!9!40!/8+!4',+B!4'!/8+!0+/!(3!<!/56=+50+,!$D!35(.!0(25%+!/(!,+0/4'6/4('A!

X(2',657!E(,+!NXEOM!+4/8+5!6'!$DXQ!N4'/+5J,(.64'O!(5!$XQ!N4'/+5J65+6OA!

PK@/-T2UM!!D+/!(3!X(2',657!E(,+!T'/57!3(5!,(.64'!&!N+A-!E.PJ[!3(5!E.[OA!

PK@/XT2UM!D+/!(3!X(2',657!E(,+!TB4/!3(5!,(.64'!&!N+A-A!E.PJS!3(5!E.SOA!

PK@/-T2c&UM!2!40!/8+!4',+B!4'!/8+!0+/!(3!d@/-T&U!+'/57!XE0!3(5!/8+!,(.64'!&A!!

PK@/XT2cGUM!2!40!/8+!4',+B!4'!/8+!0+/!(3!d@/XTGU!+B4/!XE0!3(5!/8+!,(.64'!GA!!

0NHT&UM!9CT!4'!%865-+!(3!E.&!N+A-A!$DXQZ!6',!$DXQ^!3(5!$DVOA!

i.0"T&UM!SD9G! %(.<2/+,!@7!0NHT&U! 6',! 5+/25'+,! /(!0NHT&@SUc! 6!9(4'/J/(J:2*/4<(4'/!

/5++!)8+5+!+6%8!*4'&!40!5((/+,!6/!/8+!GT!PD9!F+0/4'6/4('!6',!5+<5+0+'/0!/8+!08(5/+0/!

%('0/564'/!<6/80!35(.!/8+!5((/!/(!+6%8!PK@/-T2c&U!)8+5+!�d@/-T&U�s!40!/8+!'2.@+5!(3!

+'/57!XE0!4'!,(.64'!&!/(!/8+!'+B/!8(<!,(.64'!6',!2≤!�d@/-T&U�A!

R-%.')4&)*+!*2!&/-!EF:B!(#0*')&/6!

F0A3V*!N,+/+5.4'6/4('!(3!*(%6*!%(.<2/6/4('!(5!0+*+%/4('!(3!6!'+B/!8(<!9CTO!

G8+!8+6,J+',!GT!PD9!N+A-!EO!3450/!,+/+5.4'+0!43!/8+!GT!PD9!,+0/4'6/4('!P!5+04,+0!4'!

/8+!06.+!,(.64'!/86'&0!/(!6! *((&2<! 4'! 4/0!5(2/4'-!/6@*+!<(<2*6/+,!@7! 4/0! 1;9!N6',!

'(/!X;9OA!

"2! /8+!,+0/4'6/4('! 19!6,,5+00! 40! 3(2',! 4'! /8+! 1;9!Q(2/4'-!G6@*+! &/-+! /8+!8+6,J+',!
<+53(5.0!6!*(%6*!<6/8!%(.<2/6/4('!(5!.6&+0!20+!(3!6'!4'/56J,(.64'!9CT!,40%(=+5+,!

/86'&0!/(!1;9!,40%(=+57!

A#%-!!!

• R4',!/8+!'+B/J8(<!,(.64'!@7!4'0<+%/4'-!/8+!$DJ<6/8!%(.<2/+,!@7!X;9!

• F+/+5.4'+! /8+! 0+/! (3! 0NHT2U! 6,=+5/404'-! <6/8! %(.<2/6/4('! %6<6@4*4/4+0! /(!

%(.<2/+!/8+!GT!PD9!/+5.4'6/4'-!('!6!'(,+!5+04,4'-!4'!E.T-U!



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

!

\^!

"2!'(!0NHT2U!40!3(2',!&/-+!0/(<!6',!*(-!6!*(%6*!+55(5!!

A#%-!0+*+%/0!6!0NHT,U!4'!/8+!0+/!(3!%6',4,6/+0!0NHT2U!6%%(5,4'-!/(!('+!(3!/8+!9CT!

0+*+%/4('!6*-(54/8.0!,+0%54@+,!4'!%86</+5!WA!

A+,\!

L<('!5+%+4=4'-!6!96/8!%(.<2/6/4('!5+]2+0/!35(.!6!,()'0/5+6.!9CT>!/8+!5+%+4=4'-!

0NHT&U!/54--+50!/8+!3(**()4'-!6*-(54/8.M!

F+/+5.4'+!43!/8+!GT!PD9!,+0/4'6/4('!5+04,+0!4'!E.T&U!N&��-OA!

"2!/8+!GT!PD9!,+0/4'6/4('!5+04,+0!4'!$D4!!N4��'O!&/-+!%6**!/8+!i.0"f'$1'!32'%/4('!6',!
5+/25'!i.0"T-U!/(!+4/8+5!/8+!5+]2+0/4'-!8+6,J+',!PDQ!N+A-!EO!(5!0NHT&@SU`!

A#%-!!N5+*674'-!(3!9CT9!<6/8!%(.<2/6/4('!5+]2+0/O!

• N(</4('6*O! %6**! /8+!N)-'f9$,>f'$1'TU! 32'%/4('! 60! ,+34'+,! *6/+5! 4'! /840! 0+%/4('!

6',! )2! /8+!32'%/4('!5+/25'0!6!<(04/4=+!5+02*/!N6/! *+60/!('+!<6/8!06/40374'-!/8+!

%('0/564'/0!+B40/0!4'!E.T&UO!&/-+!
o R4',!/8+!'+B/J8(<!,(.64'!&gS!@7!4'0<+%/4'-!/8+!$DJ<6/8!%(.<2/+,!@7!

X;9!

o F+/+5.4'+! /8+! 0+/!(3!0NHT2U! 6,=+5/404'-!<6/8!%(.<2/6/4('!%6<6@4*4/7!

/(!%(.<2/+!GT!PD9!,+0/4'+,!3(5!6!'(,+!5+04,4'-!4'!E.T-U!

A#%-!

! Q+/25'!6!'+-6/4=+!5+<*7!

A+,!)2!

"2!'(!0NHT2U!40!3(2',!&/-+!0/(<!6',!5+/25'!6!<6/8!%(.<2/6/4('!+55(5!N9CT9!+55(5!

.+006-+O!

A#%-!!

• D+*+%/!6!0NHT,U!4'!/8+!0+/!(3!%6',4,6/+0!0NHT2U!6%%(5,4'-!/(!('+!(3!/8+!9CT!

0+*+%/4('!6*-(54/8.0!,+0%54@+,!*6/+5!4'!/840!0+%/4('A!

• N(</4('6*O!C6**!/8+!N)-'f9$,>f'$1'!32'%/4('!

• Q+*67!/8+!<6/8!%(.<2/6/4('!5+]2+0/!N9CT9!.+006-+O!/(!0NHT,U!

!!!!!!A+,!

A+,!

L<('!5+%+4=4'-!6!9CT!96/8!%(.<2/6/4('! 5+<*7! 35(.!6!2<0/5+6.!9CT>! /8+! 5+%+4=4'-!

0NHT&U!/54--+50!/8+!3(**()4'-!6*-(54/8.M!

"2! 4��"!N/8+!3450/! 4'=(&+,!9CT!40!6*0(!5+0<('04@*+!3(5!/8+!,(.64'!)8+5+!/8+!GT!PD9!
8+6,J+',!5+04,+0O!&/-+!!



! \[!

• C('%6/+'6/+!/8+!5+/25'+,!i.0"T&gSU!/(!/8+!*(%6*!GTF!3(5!E.TSU!

• C(.<2/+! /8+! 08(5/+0/! <6/8! @+/)++'! /8+! (54-4'! 6',! ,+0/4'6/4('! 204'-! /8+!

%('%6/+'6/+,!GTF0!(3!E.T_U!6',!E.TSU!

• Q+/25'!08(5/+0/!<6/8N0O!/(!/8+!9CC!N8+6,J+',!PDQO!

A#%-!

• TB/56%/!/8+!5+/25'+,!i0."T&gSU!

• C('%6/+'6/+!/8+!5+/25'+,!i.0"T&gSU!/(!/8+!*(%6*!"HWT&U!N(5!/8+!0+/!(3!=45/26*!

*4'&0!%(.<2/+,!*(%6**7!@7!/8+!C('%J<6/8J%6*%!32'%/4('O!3(5!E.T&U!

• C(.<2/+! i.0"T&U! ('! /8+! 5+02*/4'-! /(<(*(-7! N'(/+! /86/! /8+! *4'&0! 5+/54+=+,!

35(.! "HWT&U! 65+! 6%/26*! *4'&! )8+5+60! *4'&0! 35(.! i.0"T&gSU! 65+! 08(5/+0/!

%('0/564'+,! <6/8! 35(.! ,()'0/5+6.! ,(.64'0O>! %6**4'-! /8+! i.0"f'$1'NO!

32'%/4('A!!

• Q+/25'!i0."T&U!/(!0NHT&@SU!

A+,!

G8+!i.0"f'$1'TU!32'%/4('M!

G8+!i.0"f'$1'TU! 32'%/4('!%6**+,!@7!6!0NHT&U! 40!5+0<('04@*+!3(5!%(.<2/4'-!i.0"T&U>!6!

9(4'/! /(!:2*/4<(4'/! /5++!)8+5+! +6%8!@56'%8! 40! /8+! 08(5/+0/! %('0/564'+,!<6/8! 35(.!

/8+!5((/!NGT!PD9!,+0/4'6/4('O!/(!+6%8!PK@/-T2c&UA!G8+!32'%/4('!40!6-'(0/4%!/(!/8+!<6/8!

%(.<2/6/4('!6*-(54/8.!6',!6!'2.@+5!(3!08(5/+0/!<6/8!%(.<2/6/4('!6*-(54/8.0!%6'!

@+!20+,!02%8!60!CD9RA!

G8+!i.0"f'$1'TU!32'%/4('!860!@++'!325/8+5!(</4.4Y+,!/(!<52'+!+6%8!4'/+5J$DXQ!*4'&!

/86/!,(+0!'(/!06/4037!/8+!%('0/564'/0!(3!/8+!GT!PD9!N+A-A!@6',)4,/8>!GT!PD9!6//54@2/+0>!

eOA!G(! /86/!+',>! /8+! 1;9!G56334%!T'-4'++54'-!6,=+5/40+.+'/!860!@++'!+'86'%+,! 3(5!

4'/+5J$DXQ! *4'&0! +=+'! /8(2-8! /8+5+! 40! 0/54%/*7! 0<+6&4'-! '(! 5(2/4'-! 6,I6%+'%7!

@+/)++'! $DXQ0A! G840! (</4.4Y6/4('! ,(+0! '(/! 6<<*7! /(! /8+! 4'/+5J65+6! <6/8!

%(.<2/6/4('! %60+! )8+5+! /8+5+! 40! '(! 02%8! 4'/+5J,(.64'! *4'&0! N65+60! 65+! ,45+%/*7!

%(''+%/+,!=46!$XQOA!

R(5!/8+!06&+!(3!4**20/56/4('>!4'!/8+!+B6.<*+!,+<4%/+,!4'!R4-25+!Z>!E.PJj!N/8+!*60/!9CT!

(3!/8+!9CT!<6/8!%(.<2/6/4('!%864'O!%(.<2/+,!i.0"TkU>!6!/5++!)4/8!/)(!*4'&0M!*4'&�"!

5+<5+0+'/0!/8+!08(5/+0/!<6/8!@+/)++'!E.PJj!6',!P!TPKTSckU@PU!)4/8!6!%(0/!(3!"xU>!

6',!E.PJ^!6',!P!)4/8!6!%(0/!(3!y"zA!G8+!(</4.4Y6/4('!5+*6/+,!/(!<52'4'-!4'/+5J$D!*4'&!

/86/!)(2*,!'(/!06/4037!GT!PD9!%('0/564'/!)(2*,!3(5!+B6.<*+!%('040/0!4'!<52'4'-!/8+!

*4'&!E.PJaJE.PJj! @7!0NHT[U! NE.PJ[O! 43! 4/! ,+/+5.4'+0! /86/! /840! *4'&! %6''(/! 06/4037!

/8+!%('0/564'/0A!

,"$ @80?![30.H86.0<!

H'+! (3! /8+! &+7! %8656%/+540/4%0! 6',! 32',6.+'/6*! <5(<+5/4+0! (3! /8+! XQ9C! 6*-(54/8.!

*4+0!4'!/86/!4/!-2656'/++0!/(!6*)670!34',!/8+!08(5/+0/!4'/+5J,(.64'!%('0/564'+,!<6/80!

/86'&0!/(!6!%(**6@(56/4=+!9CTJ@60+,!6<<5(6%8+0!)4/8(2/!5+]2454'-!3(5!6!04'-*+!'(,+!

4'!/8+!'+/)(5&!/(!86=+!/8+!32**!=404@4*4/7!(3!6**!/56=+50+,!,(.64'0>!)84%8!40!&'()'!60!



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

'(/! @+4'-! ,+045+,! 4'! .(0/! %60+0! 4'! +B40/4'-! '+/)(5&0! 3(5! 6! '2.@+5! (3! 5+60('0!

4'%*2,4'-!%('34,+'/46*4/7!<5+0+5=6/4('A!

!

D8(2*,!6!.(5+!(</4.6*!<6/8!0+-.+'/!@+%(.+!6=64*6@*+!4'!6!5+.(/+!,(.64'>!/8+!9CC!

04.<*7!'++,0!/(!5+52'!/8+!XQ9C!6*-(54/8.>!)84%8!%6'!@+!/54--+5+,!2<('!5+%+4=4'-!6!

'(/434%6/4('!/86/!02%8!6!@+//+5!<6/8!+B40/!(5!63/+5!/8+!+B<456/4('!(3!6!*(%6*!8+6,J+',!

@60+,!5+(</4.4Y6/4('!/4.+5A!

,", SA130.H.T80.19!12!89!M90A;VP1H8.9!LN!-F@!

G8+!6@4*4/7!/(!5+(</4.4Y+!6'!4'/+5J,(.64'!GT!PD9!/86/!)60!%(.<2/+,!204'-!/8+!XQ9C!

6*-(54/8.!40!32**7!02<<(5/+,!/86'&0!/(!/8+!9CT9!04-'6*4'-!<5(/(%(*!/86/!6**()0!6!9CC!

5+]2+0/4'-! /(! 5+J%(.<2/+! 6'! 4'/+5J,(.64'! GT! PD9! 3(5! <5(=4,4'-! /8+! +B40/4'-! <6/8!

6',!GT!PD9!6//54@2/+0!0(!60!/(!6=(4,!6'7!@6',)4,/8!,(2@*+!%(2'/4'-A!

,"# C1H34080.19!12!.90A;VD1H8.9!LN!-F@!87;1//!OF!H8DA!12!

H460.36A!8;A8/

$0! 08()'! 4'! R4-25+! "Z>!$D!.67! /8+.0+*=+0! %(.<540+!.2*/4<*+! 1;9! 65+60A! D/4**>! /8+!

XQ9C! 6*-(54/8.! 5+.64'0! 2'%86'-+,! 6',! )(2*,! 5+%2504=+*7! %(.<2/+! /8+! 08(5/+0/!

<6/8!6%5(00!1;9!65+60!6',!$D!)4/8!'(!%86'-+?!/8+!(</4.4Y6/4('!5+*6/+,!/(!+'%57</+,!

<6/80!6',!,+0%54@+,!4'!D+%/4('!VA\A!('*7!6<<*4+0!/(!4'/+5J$D!<6/8!%(.<2/6/4('A!

!

B.>4;A!,+!7!EF:B!4(&/!.*64$&(&)*+!(.'*%%!"]:!('-(%!(+,!O$&*+*6*$%!@M%&-6%!



! ^"!

,"% NI0A9/.19!01!89!8;5.0;8;<!/A0!12!O40191H14/!F</0AH/!QOFR!

$*/8(2-8! 1;9! 65+60d*+=+*0! 65+! (5-6'4Y+,! 3(**()4'-! 6! /5++! 0/52%/25+! N3(5! +B6.<*+!

)4/8!HD9R>!6**!65+60!65+!%(''+%/+,!/(!/8+!@6%&J@('+!65+6O>!/8+!04/26/4('!40!,433+5+'/!

4'!/8+!%60+!(3!4'/+5J$D!GT!PD9!%(.<2/6/4('!)8+5+!/8+5+!@+!6'!65@4/5657!'2.@+5!(3!

.+08+,!$DA!1'!02%8!6!%60+>!6!0+/!(3!$D!<6/80!.67!+B40/!@+/)++'!/)(!65@4/5657!PDQ0>!

/820! *+6,4'-!/(!.(5+!/86'!('+!<6/80!@+/)++'!/)(!+',J<(4'/0>!+6%8!<6/8!/56'04/4'-!

/85(2-8!6!,433+5+'/!0+/!(3!N<(/+'/46**7!(=+5*6<<4'-O!$DA!!

n+!+B/+',+,!/8+!XQ9C!6*-(54/8.!/(!02<<(5/!/8+!%60+!(3!6'!65@4/5657!.+08!(3!$D!/86/!

.67!@+!/56=+50+,!@7!6!-4=+'!GT!PD9!%(.<2/+,!204'-!/8+!XQ9C!6*-(54/8.A!

G(!/86/!+',>!)+!+B/+',!/8+!X;9!<5(/(%(*!N4'/+5J,(.64'!5(2/4'-!<5(/(%(*OM!4',++,>!4'!

4/0!%255+'/!.(,+!(3!(<+56/4('>!X;9!0<+6&+50!0+*+%/! /8+45!<5+3+55+,!<6/8! /()65,0!6!

0<+%434%!19!<5+34B!6%%(5,4'-!/(!*(%6*!X;9!<(*4%7?!/820!/8+!8+6,J+',!PDQ!)(2*,!'(/!@+!

6@*+!/(!5+/54+=+!6**!0+/0!(3!$D!<6/80!N)8+5+!4'!/840!%('/+B/!6!<6/8!40!,+34'+,!60!6!0+/!(3!

/56=+50+,!$D!@7!%('/560/!)4/8!/8+!GT!PD9!4/0+*3O>!@2/!/8+!<5+3+55+,!<6/8!6%%(5,4'-!/(!

/8+! 0+/! (3! X;9! 0<+6&+50! /86/! .6&+! 20+! (3! <(/+'/46**7! ,433+5+'/! <(*4%7! 52*+0>! 6',!

)(2*,! /820! '(/! @+! 6@*+! /(! ,40%(=+5! /8+! 08(5/+0/! %('0/564'+,! 4'/+5J$D! GT! PD9!

%(.<2/+,! @7! /8+! XQ9C! 6*-(54/8.A! C('0+]2+'/*7>! )+! +B/+',+,! /8+! X;9! <5(/(%(*!

@+86=4(5!0(!60!/(!6,=+5/40+!6**!<6/80!)4/8(2/!.6&4'-!6'7!0+*+%/4('!6%%(5,4'-!/(!X;9!

<5+34B! 0+*+%/4('!<(*4%7! 52*+0! 4'!(5,+5! 3(5! /8+!8+6,J+',!PDQ! /(!,40%(=+5!6**!<(004@*+!

0+/!(3!/56=+50+,!$D!NX;9!<6/80O!35(.!4/0+*3!/(!/8+!/65-+/+,!GT!PD9!,+0/4'6/4('A!!

n+! %6**! PQ0f0$,>! /8+! 0+/! (3! X;9! 96/80! N/56=+50+,! $DO?! +6%8! +*+.+'/! /86/! 40! 6!

02<+50+/!(3!6'(/8+5!+*+.+'/!40!/8+'!<52'+,!35(.!/8+!PQ0f0$,>!0+/A!

G8+!3(**()4'-!6*-(54/8.!40!/8+'!20+,!/(!%(.<2/+!/8+!08(5/+0/!4'/+5J$D!GT!PD9M!

D/+<J"M!

9*'!+6%8!<6/8!0&!35(.!L!/(!"!Nm+6,J+',!L!/(!G64*J+',!"O!(3!/8+!0+/!X;9�96/8!&/-+!

• $5.!6!/4.+5!"#/=9!

• F+/+5.4'+!/8+!'+B/J8(<!0NHG!5+6%86@*+!@7!L!N9CCO!6',!%6<6@*+!(3!%(.<2/4'-!

GT!PD9!,+0/4'+,!/(!"!

• D+',!6!9CQ+]!.+006-+!/(!0NHG>!%(.<5404'-!6!'+)!(@I+%/!+'%(,4'-!/8+!*40/!(3!

/56=+50+,!$D!0&!

A+,!

D/+<J#M!

9*'!+6%8!5+%+4=+,!5+]2+0/!%(.<5404'-!6!X;9!<6/8!0&!&/-+!3(**()!/8+!XQ9C!6*-(54/8.!

6',!%(.<2/+!6!GT!PD9!"-!)8+5+!-!≤!�PQ0f0$,>�!43!02%8!6!%('0/564'+,!<6/8!+B40/0A!

D/+<!VM!!



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

!

^#!

• D/(5+! +6%8! %(.<2/+,!GT!PD9! 5+%+4=+,!<54(5! /(! /8+! +B<456/4('!(3! /8+! /4.+50!

"#/=9!6*('-!)4/8!/8+!%(55+0<(',4'-!%(0/!

• D+*+%/!6!'2.@+5!(3!h!GT!PD90!4'!/8+!0+/!(3!%(.<2/+,!<6/80A!h�"!.+6'0!/86/!

('+! GT! PD9!)4**! @+! 20+,A! 13!h�">!L!.67! ,+%4,+! /(! 04-'6*! 6! 0+/! (3!h! GT! PD9!

)8+5+!2≤!�PQ0f0$,>�!/86/!.++/!/8+!%('0/564'/0!6',!02%8!/86/!/8+!02.!(3!/8+45!

@6',)4,/8! 40! +]26*! /(! /8+! 5+]2+0/+,! @6',)4,/8! N/840! .67! 6**()! 3(5! *(6,!

@6*6'%4'-!6.('-!6!0+/!(3!N<(/+'/46**7!,4=+50+O!GT!PD90OA!

D/+<JWM!

• R(5!+6%8!6%/4=+!GT!PD9>! 0+',!6!<6/8!%(.<2/6/4('!5+(</4.4Y6/4('!5+]2+0/! /(!

/8+!9CT!20+,!/(!%(.<2/+!/8+!064,!GT!PD9!

• 13!6!08(5/+0/!<6/8!GT!PD9!40!3(2',>!/8+'!/8+!8+6,J+',!PDQ!N9CC!LO!.67!,+%4,+!

/(! 5+J04-'6*! /8+! GT! PD9! 6*('-! /8+! '+)*7! %(.<2/+,! <6/8! 43! /8+! <6/8! %(0/!

,+%5+60+!40!6@(=+!0(.+!<5+J,+34'+,!/85+08(*,A!

,"' C1974;;A90!380?!71H34080.19/!

1'/+5J,(.64'!<6/8!%(.<2/6/4('!4'=(*=+0!/8+!%(**6@(56/4('!(3!6!0+/!(3!9CT0>!)8+5+@7!

+6%8!0NHT&U! 40! 5+0<('04@*+! 3(5! /8+! %(.<2/6/4('! (3! 6!i.0"T&U! %(.<2/4'-! /8+! 0+/! (3!

08(5/+0/!%('0/564'+,!<6/80! 35(.!+6%8!PK@/-T2c&U! /(! /8+!GT!PD9!,+0/4'6/4('!N5((/!(3!

/8+! /5++OA!$0! /8+!9CT!<6/8!%(.<2/6/4('!5+]2+0/! 40! 5+*67+,!6*('-! /8+!%864'!(3!9CT0!

4'=(*=+,! 4'! /8+!<6/8! %(.<2/6/4('>! +6%8!0NHT2U! 6*('-! /8+! %864'!860! /(!)64/!2'/4*! 4/!

5+%+4=+0!i.0"T2gSU!@+3(5+!%(.<2/4'-!4/0!i.0"T2UA!!

n+!4'/5(,2%+!6!325/8+5!(</4.4Y6/4('!)4/8!/8+!64.!(3!5+,2%4'-!+=+'!325/8+5!/8+!<6/8!

%(.<2/6/4('!/4.+A!

G8+! %(5+! (3! /840! N(</4('6*O! %(.<('+'/! %('040/0! 4'! 0<+%4374'-! /8+! N)-'f9$,>f'$1'TU!

32'%/4('!6%%(5,4'-!)84%8!6!9CTN4O>!63/+5!N(5!@+3(5+O!5+*674'-!/8+!96/8!%(.<2/6/4('!

5+]2+0/! /(!6!,()'0/5+6.!0NHT&gSU! %(.<2/+0!<6/8!0+-.+'/0! 4'! 4/0!,(.64'!<54(5! /(!

5+%+4=4'-!i.0"T&gSUA!

N)-'f9$,>f'$1'TU!32'%/4('!

C(.<2/+!/8+!0+/!(3!08(5/+0/!%('0/564'+,!<6/80!@+/)++'!+6%8!<645!(3!PK@/-T2Sc&U!

3(5!2S�"!/(!PK@/-T&U!6',!PK@/XT2[c&U! 3(5!2[�"!/(!PK@/XT&UA!G8+!(2/<2/!40!6!0+/!(3!

=45/26*! *4'&0!)8+5+!+6%8!*4'&!5+<5+0+'/0!/8+!08(5/+0/!%('0/564'+,!<6/8!@+/)++'!

+6%8!<645!(3!+'/57J+B4/!@(2',657!'(,+!4'!/8+!,(.64'!4A!

"2!!'(!<6/8!%6'!@+!3(2',>!&/-+!5+-65,*+00!(3!/8+!5+%+4=+,!i.0"T&gSU>!0NHT&U!0+',0!

6!9CT9!+55(5!.+006-+!/(!/8+!2<0/5+6.!9CT!/86/!40!5+*67+,!2<!/(!/8+!5+]2+0/4'-!

8+6,J+',! /(! 04-'6*! /86/! '(! %('0/564'+,! <6/8! +B40/! 6*('-! /8+! 0+*+%/+,! ,(.64'!

%864'>!6',!('%+!i.0"T&gSU!40!5+%+4=+,>!4/!40!04*+'/*7!,40%65,+,A!

X7!%('%255+'/*7!%(.<2/4'-!08(5/+0/!<6/80!4'!+6%8!=404/+,!9CT!6*('-!6!9CT!%864'>!/8+!

%(.<2/6/4('! /4.+! (3! i.0"T&U! 6/! +6%8! 8(<! /54--+5+,! 2<('! 5+%+4=4'-! S9DG! 35(.!

,()'0/5+6.! 9CT! 40! 325/8+5! 5+,2%+,A! E(/+! /86/! /8+! -64'! 40! 4'%5+60+,! )8+'! 204'-!



! ^V!

C9LJ4'/+'04=+! %('0/564'+,! 08(5/+0/! <6/8! %(.<2/6/4('! N)84%8! 40! '(/! /8+! %60+! (3!

CD9RO!/86/!)(2*,!3(5!+B6.<*+!5+]245+!/8+!%(.<2/6/4('!(3!6!0+/!(3!,4=+50+*7!5(2/+,!

<6/8!@+/)++'!/)(!,40I(4'/!<645!(3!@(2',657!'(,+0A!

E(/+!/86/!6*/+5'6/4=+*7!/8+!N)-'f9$,>f'$1'TU!32'%/4('!%6'!@+!%6**+,!@7!9CTN4O!<54(5!/(!

5+*674'-!/8+!<6/8!%(.<2/6/4('!5+]2+0/! /(! 4/0!0+*+%/+,!,()'0/5+6.!9CT! 4'!(5,+5! /(!

6=(4,!/8+!/54--+54'-!(3!<5(%+004'-!4'!,()'0/5+6.!,(.64'0!43!'(!<6/8!%6'!@+!3(2',!4'!

,(.64'!$DN4OA!1/!.20/!@+!'(/+,!/86/!/840!)(2*,!6,,!,+*670!4'!%(.<2/4'-!/8+!(=+56**!

<6/8!6/!/8+!@+'+34/!(3!5+,2%4'-!04-'6*4'-!6',!,()'0/5+6.!<5(%+004'-A!G8+!,+%404('!

(3! %6**4'-! /8+! N)-'f9$,>f'$1'TU! 32'%/4('! @+3(5+! (5! 63/+5! 5+*674'-! /8+! <6/8!

%(.<2/6/4('! 5+]2+0/! %6'! @+! ,54=+'! @7! /8+! (@0+5=+,! 04-'6*4'-! (=+58+6,! 6',!

'(/434%6/4('!(3!%('-+0/+,!,()'0/5+6.!9CTA!

H</4('6**7!/8+!N)-'f9$,>f'$1'TU!32'%/4('!40!%6**+,!('!6!5+-2*65!@6040!60!6!@6%&-5(2',!

/60&! /(! %(.<2/+! /8+!.6B4.2.! 08(5/+0/! <6/8! @+/)++'! +6%8! <645! (3! +'/57! 6',! +B4/!

@(2',657!'(,+0!4'!4/0!,(.64'0A!L<('!5+%+4=4'-!6!<6/8!%(.<2/6/4('!5+]2+0/>!/8+!GT!

PD9! 6//54@2/+0! 65+! %8+%&+,! 6-64'0/! /8+! 0+/! (3! <5+J%(.<2/+,!.6B4.2.! @6',)4,/8!

*4'&0A!13!'(!<6/8!40!3(2',>!/8+!96/8!%(.<2/6/4('!5+]2+0/!40!'(/!325/8+5!5+*67+,!6',!6'!

9CT9!+55(5!.+006-+!40!0+'/!@6%&!/(!/8+!2<0/5+6.!5+]2+0/4'-!9CT!(5!/8+!9CC!)4/8(2/!

325/8+5! <5(%+004'-A! G8+!<5(%+00! %6'!@+! 325/8+5! +'86'%+,!@7! %(.<2/4'-!.6B4.2.!

@6',)4,/8!<6/80!('!6!<+5!0+/!(3!GT!PD9!6//54@2/+0!@6040A!

,"& N97;<30.19!12!@80?VYA<!01!3;10A70!7192.DA90.86.0<!

1'/+5J,(.64'! GT! PD90! 65+! %54/4%6*! /(! <5(=4,+! @6',)4,/8! -2656'/++,! <6/80! 6%5(00!

$D0>! @(/8! 1;9! 65+60! 6',! $2/('(.(20! D70/+.0>! 4'! 6,,4/4('! /(! 5+*46@*+! <6/80!

<5(/+%/+,!)4/8! *(%6*! <5(/+%/4('!.+%86'40.0! 02%8! 60!:9PD!GT! RQQA! 1'! /8+! %60+! (3!

1'/+5J$D>!43!/8+!$2/('(.(20!D70/+.0!@+*('-!/(!,433+5+'/!D+5=4%+!95(=4,+50!4/!40!6*0(!

5+]245+,!/(!<5(/+%/!%('34,+'/46*4/7!6',!/820!/8+!XQ9C!/+%8'4]2+!860!@++'!+B/+',+,!

/(!<5+0+5=+!/(<(*(-7!%('34,+'/46*4/7>!0(!60!/(!y84,+z!/8+!0+/!(3!8(<0!/56=+50+,!)4/84'!

6'!$D!/86'&0!/(!/8+!20+!(3!<6/8J&+70>!6'(/8+5!+*+.+'/!(3!/840!/8+040A!

1'0/+6,! (3! 5+/25'4'-! 6! 0+/! (3! <6/8! 0+-.+'/0! 6*('-! )4/8! /8+45! 5+0<+%/4=+! %(0/0!

@+/)++'! 6! 0+/! (3! X(2',657! 5(2/+50! 6%%(5,4'-! /(! /8+! XQ9C! 6*-(54/8.>! )+! 86=+!

,+04-'+,!6!'+)!.+%86'40.!%('040/4'-! 4'! 5+/25'4'-!6! *((0+!8(<"A!L04'-! *((0+!8(<0!

+'6@*+0! /(! 84,+! /8+! 0+/! (3! /56=+50+,! PDQ0! (3! /8+! %(.<2/+,! <6/8! 0+-.+'/! 6',! /(!

5+/54+=+! /8+! 6%/26*! <6/8! 2<('! 04-'6*4'-! /8+! GT! PD9! 60! /8+! QDS9! 96/8! .+006-+! 40!

<5(%+00+,! @7! /8+! +'/57! '(,+! N+A-A! $DXQOA! G840! 4''(=6/4=+! .+%86'40.! 860! @++'!

0/6',65,4Y+,!4'!rW^s}A!$%%(5,4'-!/(!/840!/+%8'4]2+>!6!9CT!,(+0!'(/!5+/25'!/8+!*40/!(3!

8(<0!(3!6!<6/8!0+-.+'/!@2/!('*7!/8+!3450/!6',!*60/!8(<>!6*('-!)4/8!6!<6/8J&+7!/86/!40!

20+,!2<('!04-'6*4'-!/8+!GT!PD9!4'!(5,+5!3(5!/8+!@(2',657!'(,+!/(!5+/54+=+!/8+!6%/26*!

<6/8!)4/84'! 4/0! ()'! ,(.64'! N%6**+,! 6! <6/8! 0+-.+'/OA! G820>! ('+! %6'! <5+0+5=+! $DJ

4'/+5'6*!/(<(*(-7!4'3(5.6/4('!35(.!@+4'-!,40%*(0+,A!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!E(/+!/86/!/8+!%('%+</!(3!y*((0+!8(<z!40!4'/5(,2%+,!4'!r^s!



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

!

B.>4;A!,*!7!H%-!*2!:(&/GL-M!&*!4'-%-'C-!.*+2),-+&)(#)&M!$%)+0!&/-!EF:B!(#0*')&/6!
&*!.*64$&-!%/*'&-%&!.*+%&'()+-,!)+&-'G,*6()+!4(&/%!

O6>1;.0?H!

D/+<J"M!

• G8+!9CC!N8+6,J+',!(3!/8+!4'/+5J$D!GT!PD9O!0+',0!6!<6/8!%(.<2/6/4('!5+]2+0/!

N9CT9!9CQ+]!.+006-+O!6%%(5,4'-!/(!/8+!XQ9C!<5(%+,25+!)4/8!6!0<+%46*!3*6->!

%6**+,! /8+! yH! @4/z! (3! /8+! Q9! H@I+%/! %6554+,! 4'! /8+! 9CQ+]! .+006-+! 0+/!

N4',4%6/4'-! /86/! /8+! 9CC! ,(+0! '(/! 5+]2+0/! 6! 0/54%/! <6/8! 0(! 60! /(! <5+0+5=+!

%('34,+'/46*4/7OA!

D/+<J#M!

• G8+! XQ9C! 6*-(54/8.! 40! /54--+5+,! )4/8! /8+! 3(**()4'-! .(,434%6/4('M! )8+'!

@24*,4'-! /8+! SD9G! 35(.! +6%8! ~PK@/->PK@/X�! 5(2/+50! <645>! +6%8! %(.<2/4'-!

9CT! <5(=4,+0! /8+! 5+0<+%/4=+! <6/8! 0+-.+'/! %(0/>! /8+! XEJ+'! 6',! XEJ+B! PDQ!

6,,5+00!3*6--+,!60!*((0+!8(<0>!/8+!4,+'/4/7!(3!/8+!%(.<2/4'-!9CT!6',!6!<6/8J

&+7! N6! 0%6*65OM! /8+! 6%/26*! 0+/! (3! /56=+50+,! 8(<0! 3(5! /8+! %(55+0<(',4'-! <6/8!

0+-.+'/!)4/84'!/8+!,(.64'!5+.64'0!2',40%*(0+,A!

• T6%8! %(.<2/4'-! 9CT! %6%8+0! /8+! <6/8J&+7! 6*('-! )4/8! /8+! +B<*4%4/! <6/8!

0+-.+'/!N0+/!(3!/56=+50+,!8(<0O!3(5!6!0<+%434%!/4.+!N6!5+%(..+',+,!=6*2+!40!

Z_!0+%(',0OA!



! ^U!

D/+<JVM!

• $3/+5!86=4'-! 5+%+4=+,! /8+! 08(5/+0/! %('0/564'+,! 4'/+5J$D!GT!PD9! N)4/8! *((0+!

8(<0O>! /8+!8+6,J+',!PDQ! 4'4/46/+0! /8+! 04-'6*4'-!(3! /8+! 4'/+5J,(.64'!GT!PD9>!

@2/! .(,434+0! /8+! TQH! NTB<*4%4/! Q(2/+! H@I+%/O! (3! /8+! QDS9JGT! .+006-+!

N6%%(5,4'-!/(!r"ZsO!@7!*40/4'-!/8+!@(2',657!'(,+0!6',!6!0+/!(3!'+)*7!,+34'+,!

(@I+%/0!%6**+,!/8+!9`D!6',!0/6',65,4Y+,!4'!rWWs}!/86/!%(.<540+!/8+!%(.<2/4'-!

9CT0!6',!/8+!%(55+0<(',4'-!<6/8!&+70!3(5!+6%8!y84,,+'z!<6/8!0+-.+'/>!

• n8+'! <5(%+004'-! /8+! TQH>! 6! @(2',657! '(,+! +B/56%/0! /8+! 9`D! (@I+%/>! 6',!

0+',0!6!<6/8!%(.<2/6/4('!5+]2+0/! /(! /8+!9CT! *40/+,! 4'! /8+!9`D!(@I+%/!6*('-!

)4/8!/8+!%(55+0<(',4'-!<6/8J&+7!N/8+!$DXQ!6%/0!60!6!9CCO>!

• L<('!5+%+4=4'-!/8+!<6/8!%(.<2/6/4('!5+<*7!)4/8!/8+!*40/!(3!/56=+50+,!PDQ0!4'!

/8+! 064,! ,(.64'>! /8+! 04-'6*4'-! <5(%+,25+! %('/4'2+0! 63/+5! 6,,4'-! /8+! *40/! (3!

/56=+50+,!8(<0!4'!/8+!TQH!)4/84'!/8+!,(.64'A!

TB6.<*+!N5+3+554'-!/(!/8+!'+/)(5&!,+<4%/+,!4'!R4-25+!"\O!

• G8+! 8+6,J+',! PDQ! E! 0+',0! 6! <6/8! %(.<2/6/4('! 5+]2+0/! /(! E.PJ@S! 4'! 840!

,(.64'!E.S!N62/(.6/4%6**7!,40%(=+5+,!@7!/8+!1;9O>!

• E.PJS!5+*670!/8+!5+]2+0/!/(!/8+!'+B/J8(<!9CT!(3!/8+!,7'6.4%6**7!,40%(=+5+,!

9CT!<6/8!%(.<2/6/4('!%864'!6%%(5,4'-!/(!/8+!XQ9C!6*-(54/8.!NE.PJ[O>!

• E.PJ[! %(.<2/+0! /8+! /)(! 08(5/+0/! %('0/564'+,! <6/8! 0+-.+'/0! 35(.! +6%8!

+'/57!PK@/-! PDQ! 4'! 4/0! ,(.64'>! '6.+*7!E.PJ[! 6',!E.PJb! 6',! /8+! GT! PD9!

,+0/4'6/4('!X!6',!5+/25'0!/8+!3(**()4'-!SD9GM!

o 96/8!D+-.+'/!"!��!~E.PJ[@0h.S@P�>!<6/8�%(0/!N<6/8�0+-.+'/�"O!

o 96/8!D+-.+'/!#!��!~E.PJb@0h.[@P�>!<6/8�%(0/!N<6/8�0+-.+'/�#O!

n+! .6&+! /8+! 6002.</4('! /86/! /8+5+! 40! 6! <6/8! 0+-.+'/! 06/40374'-! /8+!

%('0/564'/0!35(.!E.PJ[!6',!P>!6',!35(.!E.PJb!6',!XA!

X(/8!9`D!65+!*(%6**7!%6%8+,!@7!E.PJ[!3(5!Z_0A!

• E.PJS! %('%6/+'6/+0! 4/0! *(%6*! /(<(*(-7! 4'3(5.6/4('!5+*6/+,! /(!E.S!)4/8!@(/8!

<6/8!0+-.+'/0!62-.+'/+,!)4/8!/8+! 4'/+5J$D! *4'&! 4'3(5.6/4('!6',!%(.<2/+0!

/8+!08(5/+0/!<6/8!35(.!E!/(!P!6%%(5,4'-!/(!/8+!XQ9C!6*-(54/8.A!

• 13! )+! .6&+! /8+! 6002.</4('! /86/! /8+! 08(5/+0/! %('0/564'+,! +',J/(J+',! <6/8!

35(.!E!/(!P!/56'04/0!=46!E.PJk!6',!E.PJb>!/8+!GT!PD9!40!04-'6*+,!)4/8!*((0+!

8(<0!6',!/8+!5+/25'+,!9`D#A!TQH!��!~EJVJE.PJkJE.PJbN*((0+OJ9`D#JP�!

• L<('!<5(%+004'-!/8+!04-'6*4'-!%('/5(*!.+006-+!NQDS9!96/8!.+006-+O>!E.PJb!

+B/56%/0!/8+!<6/8J&+7!9`D#!6',!/8+!1F!(3!/8+!%(.<2/4'-!9CT!NE.PJ[O>!

• E.PJb!6%/4'-!60!6!9CC!0+',0!6!<6/8!%(.<2/6/4('!5+]2+0/!4'%*2,4'-!/8+!<6/8J

&+7!/(!E.PJ[!4'!(5,+5!/(!5+/54+=+!/8+!<6/8!0+-.+'/!4'!E.[>!

• E.PJ[! 5+/54+=+0! /8+! 5+*6/+,! %6%8+,! %(.<2/+,! <6/8! 0+-.+'/! NE.PJb@d[@PO!

6',!5+/25'0!4/!/(!/8+!5+]2+0/!9CC!NE.PJbOA!

• E.PJb!5+%6*%2*6/+0!/8+!TQH!��!~E.PJbJd[JP]!6',!/8+!04-'6*4'-!(3!/8+!GT!PD9!

%('/4'2+0A!



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

,") @A;21;H897A!8986</./!K.8!/.H4680.19!12!0?A!=S@C!H460.V@CN!

7166851;80.KA!833;187?!21;!.90A;VD1H8.9!LN!-F@!71H34080.19!

1'! /840! 0+%/4('>! )+! <5(=4,+! 04.2*6/4('0! 5+02*/0! N<2@*408+,! 4'! rW[s}O! %(.<654'-!

0+=+56*! <+53(5.6'%+!.+/54%0! 3(5! /8+! <+5J,(.64'!<6/8! %(.<2/6/4('! 6',! /8+!.2*/4J

9CT!%(**6@(56/4=+!6<<5(6%8! NXQ9CO! 0(!60! /(!+=6*26/+! /8+!<+53(5.6'%+!(3! /8+!9CTJ

@60+,!6*-(54/8.!0<+%434+,!4'!/840!/8+040A!

G(!/86/!+',>!/)(!'+/)(5&0!86=+!@++'!20+,!/(!<+53(5.!/8+0+!04.2*6/4('0!4'!(5,+5!/(!

6=(4,! 6'7! 5+02*/0! /86/! )(2*,! @+! /(<(*(-7J,+<+',+'/A! X(/8! '+/)(5&0! 65+!

5+<5+0+'/6/4=+!(3!5+6*J*43+!'+/)(5&0!6',!/8+45!/(<(*(-7!40!08()'!('!34-25+!"^!6',!"[A!

!

B.>4;A!,$!7!I-&D*'L!&*4*#*0M!^!S>A@KGB3FAT!$%-,!2*'!4-'2*'6(+.-!6-&').!

(+(#M%)%!$%)+0!(+!-C-+&!,)%.'-&-!%)6$#(&*'!

!!

!!

!!

"#$#%#&'()!*+,-./012,3!+,-./012,3!



^\!

!

B.>4;A!,,!7!I-&D*'L!&*4*#*0M!^!S@_>GB3FAT!$%-,!2*'!4-'2*'6(+.-!6-&').!

(+(#M%)%!$%)+0!(+!-C-+&!,)%.'-&-!%)6$#(&*'!

G8+! /6@*+! @+*()! 08()0! /8+! /(<(*(-7! 6',! GT! PD9! %8656%/+540/4%0! (3! +6%8! '+/)(5&!

20+,!3(5!04.2*6/4('0A!

E+/)(5&!6',!GT!PD90!%8656%/+540/4%0! 4'!+6%8!'+/)(5&!4'!/+5.0!(3!'2.@+5!(3! *4'&0>!

'2.@+5!(3!'(,+0!6',!,40/54@2/4('!(3!GT!PD9!04Y+!<+5J,(.64'M!

F(.64'!

'6.+!

E2.@+5!

(3!E(,+0!

E2.@+5!

(3!P4'&0!

HCW^! P4'&0!

#AU;X4/0d0!

HC"[#!

*4'&0! "_!

;X4/0d0!

r_>#_:@4/d0s!

GT!PD90!

r#_>"__:@4/d0s!

GT!PD90!

F"! "\! #W! "^! Z! "#U! VZ^!

F#! "W! "\! "#! U! \Z! "^Z!

FV! "[! #Z! #_! Z! "W! #_!

FW! [! "#! [! V! \! "^!

:TDm!

'+/)(5&!

N65+6!_O!

^V! "Z\! "V#! VU! _! _!

Da:!

'+/)(5&!

#[! V\! #Z! ""! _! _!

!!!

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



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

!

^^!

N65+6!_O!

!

F+/64*0!('!/8+!04.2*6/4('0M!

• R4-25+!"^!6',!"[!,+<4%/!/8+!/)(!'+/)(5&0!%6**+,!:TDmJCHQT!6',!Da:JCHQT!

5+0<+%/4=+*7A!T6%8!(3!/8+.!40!.6,+!(3!6!%(5+!'+/)(5&!N65+6!_O!0255(2',+,!@7!

W!65+60!6/!/8+!<+54<8+57!N/8+!/6@*+!6@(=+!08()0!/8+!'2.@+5!(3!'(,+0!4'!/8+!

%(5+!65+6O>!

• G8+!/6@*+!6@(=+!08()!/8+! *4'&!@6',)4,/80!6',!GT!PD9!04Y+!,40/54@2/4('0! 4'!

+6%8!'+/)(5&>!

• $**!GT!PD9!65+!4'/+5J,(.64'!N'('+!(3!/8+.!(54-4'6/+0!6',!/+5.4'6/+0!)4/84'!

/8+! 06.+! ,(.64'>! (5! (54-4'6/+d/+5.4'6/+! 4'! /8+! 65+6! _OA! G8+! GT! PD90! 65+!

-+'+56/+,!4/+56/4=+*7A!$<<5(B4.6/+*7!V_�!(3!/8+!GT!PD90!86=+!6!04Y+!@+/)++'!

_!6',!#_:@4/0d0>! 6',! /8+!(/8+5!\_�!(3! /8+!GT!PD90!86=+!6! 04Y+! %(.<540+,!

@+/)++'!#_:X4/0d0!6',!"__:X4/0d0A!

• T6%8!GTJPD9!)60!<*6%+,!35(.!6!0(25%+!4'!('+!,(.64'!/(!+=+57!(/8+5!'(,+!4'!

6!5+.(/+!,(.64'!%8(0+'!3(5!/8+!,+0/4'6/4('A!E(/+!/86/!<6/80!.67!'(/!+B40/!3(5!

0(.+!GT!PD90A!G86/!@+4'-!064,>!)+!.6,+!025+!(3!/8+!GT!PD9!,40/54@2/4('!04Y+!

6@(=+>!)84%8!40!04.4*65!/(!)86/!40!(@0+5=+,!4'!5+6*J*43+!,+<*(7+,!'+/)(5&0A!!

• G8+!,6/6!56/+!(3!+6%8!GTJPD9!40!%8(0+'!6%%(5,4'-!/(!6!2'43(5.!,40/54@2/4('!4'!

/8+!4'/+5=6*!rF.4'>!F.6Bs>!

• $**!GT!PD90!65+!(<+56/4('6*!N2'/4*!@+4'-!633+%/+,!@7!6!'+/)(5&!364*25+O!,254'-!

/8+!%(250+!(3!/8+!04.2*6/4('A!

!

,")"* FA0!12!8//4H30.19/!

0/#@*)6$&-! 9$,>! ')694,$,&)-M! 6'! 4.<5(=+,! =+504('! (3! /8+! <+5J,(.64'! <6/8!

%(.<2/6/4('! /+%8'4]2+0! ,+0%54@+,! +65*4+5! 4'! /840! %86</+5! 40! 20+,! /86/! 4.<*+.+'/0!

%56'&@6%&!.+%86'40.0! 2<('! C$C! NC6**! $,.4004('! C('/5(*O! 0+/! 2<! 364*25+A! 1',++,>!

)8+'! /8+! 8+6,J+',! (3! 6'! 4'/+5J,(.64'!GT! PD9! 04-'6*0! 6'! 4'/+5J,(.64'!GT! PD9>! 4/!

3450/! 0+*+%/0! 6!PK@/-! PDQ! (3! /8+! 6,I6%+'/! ,(.64'! /86/! %(.<2/+0! /8+! 08(5/+0/! <6/8!

0+-.+'/!@+/)++'!4/0+*3!6',!/8+!0+*+%/+,!XEJ+B!PDQ!6',!/8+!<5(%+00!%('/4'2+0!2'/4*!

%(.<*+/4('A!!

G8+!04-'6*4'-!(3!/8+!GT!PD9!.67!364*!@+%620+!(3!(2/,6/+,!GTF!N04.4*65*7!/(!/8+!XQ9C!

<5(%+,25+O!@2/!6*0(!@+%620+!/8+!0+*+%/+,!PK@/X!PDQ!.67!'(/!86=+!6'7!<6/8!0+-.+'/!

.++/4'-!/8+!%('0/564'/0!(3!/8+!GT!PD9!/(!5+6%8!6'7!(3!/8+!PK@/X!PDQ!4'!/8+!'+B/J8(<!

,(.64'A!1'!02%8!6!04/26/4('!/86/!%6''(/!(%%25!)4/8!XQ9C>!/8+!3450/!0/56/+-7!%('040/0!

(3!04-'6*4'-!6'!+55(5!@6%&!/(!/8+!8+6,J+',!PDQ>!)84%8!)(2*,!4'!/25'!0+*+%/!6'(/8+5!

PK@/X!PDQA!D2%8!6'!6<<5(6%8!860!@++'!+'86'%+,!@7!6**()4'-!3(5!%56'%&@6%&!N'(/+!

/86/! /840! /+%8'4]2+0! 86=+! @++'! 20+,! 3(5! 0+=+56*! 7+650! @7! (/8+5! <5(/(%(*0! 02%8! 60!

9EE1OA! 1'!/840!%60+>!08(2*,!6!PK@/-!PDQ!4'!,(.64'! &! 364*! /(! 34',!6!<6/8!/(!5+6%8!/8+!

'+B/!PK@/-!PDQ!4'!/8+!'+B/!8(<!,(.64'!(5!/8+!GT!PD9!,+0/4'6/4('>!6'!+55(5!.+006-+!

40!4'/+5%+</+,!@7!/8+!PK@/-!PDQ!4'!,(.64'!&@S!/86/!)(2*,!4'!/25'!0+*+%/!6'(/8+5!XEJ

+B!PDQ!6.('-!/8+!*40/!(3!%6',4,6/+0A!n8+'!6**!%6',4,6/+0!86=+!@++'!+B8620/+,>!/8+!



! ^[!

PK@/X! PDQ! )4**! 4/0+*3! %56'&@6%&! /(! /8+! 2<0/5+6.! PK@/-! (3! ,(.64'! &@[! /86/! )(2*,!

3(**()!/8+!06.+!<5(%+,25+A!!

R(5! 06&+! (3! 4**20/56/4('! *+/g0! /6&+! /8+! 04.<*+! +B6.<*+! (3! 4'/+5J65+6! GT! PD9A! P+/g0!

%('04,+5!6'!4'/+5J65+6!GT!PD9!35(.!6!'(,+!E! 4'!,(.64'!"!/(!6!'(,+!P! 4'!,(.64'!V!

/86/!/56'04/!/85(2-8!6!@6%&@('+!65+6!N%6**+,!,(.64'!_O!)8+5+!,(.64'!"!6',!_!65+!

4'/+5%(''+%/+,! =46!EPJS! 6',!EPJ[>! ,(.64'! _! 6',! #! 65+! 4'/+5%(''+%/+,! =46!EPJk!

6',!EPJb! 6',! 6**! $XQ! 6%/0! 60! 6! 9CT0! N'(/! 204'-! XQ9COA! L<('! 5+%+4=4'-! /8+! <6/8!

%(.<2/6/4('!5+]2+0/!35(.!'(,+!E>!EPJS!)(2*,!0+*+%/!6!'+B/J8(<!$XQ>!067!EPJkA! 13!

EPJk! %6''(/! 34',! 6! <6/8! 06/40374'-! /8+! %('0/564'/0! /(! '(,+! P! 6',d(5! 08(2*,! /8+!

04-'6*4'-!364*!@+%620+!(3!6'!(2/,6/+,!GTF>!4'0/+6,!(3!5+*674'-!/8+!+55(5!.+006-+!/(!

'(,+! E>! EPJS! )(2*,! /8+'! 0+*+%/! EPJb! 60! 4/0! '+B/! 8(<! $XQA! D8(2*,! /86/! 0+%(',!

6//+.</!6*0(! 364*>!EPJS!)(2*,!%56'&@6%&!/(!'(,+!E! /86/!)(2*,! 4'! /25'!0+*+%/!EPJ[!

6',!/8+!<5(%+,25+!)(2*,!%('/4'2+!2'/4*!+B<*(54'-!6**!<(004@*+!<6/80A!

B$&14#/!7/-/#$,&)-M!,254'-!/8+!%(250+!/8+!04.2*6/4('0>!*4'&0!4',+<+',+'/*7!364*!)4/8!6!

.+6'! 364*25+! /4.+!(3! #W!8(250! 6',!6!.+6'! 5+0/(5+! /4.+!(3! "U.'>! /8+! 4'/+5J364*25+!

6',!4'/+5J5+0/(5+!/4.+0!@+4'-!2'43(5.*7!,40/54@2/+,!!

G8+!04.2*6/4('!*60/0!3(5!('+!)++&!)4/8!/8+!0.6**+0/!2'4/!(3!04.2*6/4('!@+4'-!+]26*!/(!

('+! .4'2/+A! G8+! 4'/+5J6554=6*! @+/)++'! 364*25+0! 40! 2'43(5.*7! ,40/54@2/+,! )4/8! /8+!

06.+!364*25+!<5(@6@4*4/7!3(5!6**!*4'&0!4'!/8+!'+/)(5&A!

,")"$ @A;21;H897A!HA0;.7/!

D+=+56*!<+53(5.6'%+0!.+/54%0!65+!%('04,+5+,!/(!%(.<65+!/8+!<+5J,(.64'!6<<5(6%8!

)4/8!%56'&@6%&!/(!/8+!XQ9C!6<<5(6%8!,+04-'+,!4'!/840!/8+040A!!

• @80?!71/0! 40!6!%54/4%6*!.+/54%! 3(5!+6%8!GT!PD9A!D8(5/+0/!<6/80!65+!%(.<2/+,!

204'-!/8+!6,=+5/40+,!*4'&!.+/54%!/86/!.67!5+3*+%/!/8+!*4'&!@6',)4,/8>!,+*67>!(5!

6'7!<(*7'(.46*! %(.@4'6/4('!(3! *4'&!6//54@2/+0A!n+!08()! /8+!.6B4.2.!6',!

6=+56-+!<6/8!%(0/>!4'!6,,4/4('!/(!/8+45!,40/54@2/4('A!

• COC!B8.64;A/W!C$C!364*25+0!.67!/6&+!<*6%+!3(5!/)(!5+60('0M!!

o G8+!3450/!5+60('!40!/86/!6**!'(,+0!4'!6!,(.64'!NHD9R!65+6!(5!1DJ1D!*+=+*O!

.64'/64'!6'!4,+'/4%6*!%(<7!(3!/8+!GTF!/86/!40!<5(<6-6/+,!@7!/8+!1;9A!1'!

(5,+5!/(!6=(4,!<+5.6'+'/!3*((,4'-!(3!PD$!/(!5+35+08!/8+!GTF>!6=64*6@*+!

5+0(25%+0! 65+! 2<,6/+,! )8+'! %5(004'-! 6! /85+08(*,A! $*/8(2-8! /840!

6**()0! 3(5! 5+,2%4'-! /8+! '2.@+5! (3! 3*((,+,! PD$0>! /840! 2'6=(4,6@*7!

*+6,0!/(!6!540&!(3!(2/,6/+,!GTFA!C('0+]2+'/*7>!6!'(,+!�!4'!/8+!'+/)(5&!

.67! %(.<2/+! 6! <6/8! 204'-! 6'! (2/,6/+,! GTF>! /820! *+6,4'-! /(! 6!

04-'6*4'-!364*25+!N6*0(!5+3+55+,!/(!60!C$C!364*25+OA!

o 1'! /8+! %60+! (3! /8+! <+5J,(.64'! <6/8! %(.<2/6/4('! 6<<5(6%8! /8+!

04-'6*4'-! (3! /8+! GT! PD9!.67! 6*0(! 364*! @+%620+! /8+! 0+*+%/+,! '+B/J8(<!

XEJ+B! ,(+0! '(/! 6**()! 3(5! 34',4'-! 6! <6/8! 0+-.+'/! 06/40374'-! /8+!

%('0/564'/0!4'!/8+!5+.(/+!,(.64'A!!

C(.<654'-!/8+!C$C!364*25+!56/+0!N@(/8!,254'-!4'4/46*!0+/!2<!6',!2',+5!364*25+!

%(',4/4('0O!40!6!%54/4%6*!<+53(5.6'%+!.+/54%!/(!%(.<65+!/8+!/)(!6<<5(6%8+0A!



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

• F.>986.9>!DA68</W!60!,40%200+,!4'!/8+!<5+=4(20!0+%/4('>!04-'434%6'/!,+*670!.67!
(%%25! ,254'-! %56'&@6%&>! )84%8! .67! ,56.6/4%6**7! 4'%5+60+! /8+! <6/8! 0+/! 2<!

/4.+>! 6! '('J'+-*4-4@*+! 4002+! 4'! 04/26/4('0! )8+5+! GT! PD90! %65574'-! /4.+!

0+'04/4=+!/56334%!.20/!@+!5+5(2/+,!63/+5!6!364*25+!4'!/8+!'+/)(5&A!

,")", @A;21;H897A!;A/460/!21;!0?A!/A719D!013161><!QF_JVC[SNR!

1'!/840!0+%/4('>!)+!<5(=4,+!/8+!<+53(5.6'%+!.+/54%!%(.<6540('!3(5!/8+!yDa:JCHQTz!

'+/)(5&?!/8+!5+02*/0!65+!04.4*65!4'!'6/25+!)4/8!/8+!(/8+5!'+/)(5&!6',!.(5+!,+/64*0!

%6'!@+!3(2',!4'!rW[s}A!

,")","* @80?!C1/0!

1'!/840!0+%/4('!)+!6'6*7Y+!/8+!,40/54@2/4('!(3!/8+!6=+56-+!6',!.6B4.2.!<6/8!%(0/0!

N/8+!6=+56-+!<6/8!%(0/! 40! /8+!6=+56-+!(3! /8+!GT!PD9!<6/8!%(0/! %6*%2*6/+,! 3(5!6**!GT!

PD90!)8+5+! /8+!.6B4.2.!%(55+0<(',0! /(!84-8+0/!<6/8! %(0/O!)4/8! /8+!<+5J,(.64'!

N9FO!6',!XQ9C!<6/8!%(.<2/6/4('!N9CTO!/+%8'4]2+0!5+0<+%/4=+*7A!G840!,40/54@2/4('!40!

+B<5+00+,!4'!/+5.0!(3!C2.2*6/4=+!F40/54@2/4('!R2'%/4('!NCFRO!(3!/8+!6=+56-+!6',!(3!

/8+!.6B4.2.!<6/8!%(0/A!

!

B.>4;A!,#!7!R)%&');$&)*+!*2!&/-!(C-'(0-!4(&/!.*%&!!

!!

 15

 20

 25

 30

 35

 40

 45

 50

 0  20  40  60  80  100

A
v
e
ra

g
e
 P

a
th

 C
o
s
t

Percentage of TE-LSPs

Distribution of TE:IGP path cost ratio accross TE-LSPs  Primary=814,NHop=0,NNHop=0  

PD-Setup
PCE-Setup
PD-Failure

PCE-Failure

!"#"$%&'()*+,-.+/"&01)2"13&01)04)-5()67)89:)%1;)-5(+.)%'(.%<():%-5)30,-)

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

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

23"4!5#-!./!

23"4!0)*1.$#!

6
7
#
$)
8
#
!"
)
-9
!:
'
,-
!

"#$:#+-)8#!';!<=!>5"!



! ["!

!

B.>4;A!,%!7!R)%&');$&)*+!*2!&/-!6(`)6$6!4(&/!.*%&!'-%4-.&)C-#M!

R4-25+0! #_! 6',! #"! (2/*4'+! /8+! @+'+34/0! (3! XQ9C! (=+5! /8+! 9F! 6<<5(6%8A! R(5! /86/!

<25<(0+>! /)(! %(0/! <656.+/+50! 65+! %('04,+5+,M! /8+! 6=+56-+! <6/8! %(0/! 6',! /8+!

.6B4.2.! <6/8! %(0/! (3! /8+! +0/6@*408+,! GTJPD90A! F254'-! /8+! 06.+! %(.<2/+5!

04.2*6/4('>!6!GTJPD9!%6'!@+!02@I+%/!/(!C$C!364*25+0!6',!/8+'!02@I+%/!/(!6!5+6//+.</A!!!

R4-25+!#_!(2/*4'+0!/8+!02<+54(54/7!(3!XQ9C!6-64'0/!9F!4'!/+5.0!(3!6=+56-+!<6/8!%(0/`!

1',++,>!2<!/(!6!-4=+'!6=+56-+!<6/8!%(0/>!XQ9C!34',0!6!84-8+5!'2.@+5!(3!4'/+5J,(.64'!

GT!PD90!/86'!9FA!G8+!5+02*/0!65+!%('345.+,!)8+'!*4'&!364*25+0!(%%25!4'!/8+!'+/)(5&!

,254'-!/8+!%(250+!(3!/8+!04.2*6/4('A!

G820>!3(5!6'!6=+56-+!<6/8!%(0/!*+00!(5!+]26*!/(!#V>!)+!86=+!W_�!(3!/8+!GTJPD90!/86/!

65+!0+/2<!2',+5!/8+!9F!6<<5(6%8!)8+5+60!3(5!/8+!06.+!%(0/!/85+08(*,>!\_�!(3!/8+!

GTJPD90!65+!0+/2<!2',+5!/8+!X9QCA!n+!%6'!%('%*2,+!/86/!/8+!X9QC!+'6@*+0!/(!0+/2<!

GT! PD90! 4'! )4,+! 65+6! '+/)(5&0! 6/! *()+5! %(0/0! /86'! 9FA! H'+! (@0+5=+0! /86/! /8+!

02<+54(54/7! (3! X9QC! (=+5! 9F! 40! 6! @4/! *+00! 04-'434%6'/! 3(5! 6=+56-+! %(0/0! -5+6/+5! (5!

+]26*!/(!#WA!!

G8+!R4-25+!#"!5+3+50! /(! /8+!CFR!(3! /8+!.6B4.2.!<6/8!%(0/! 3(5!@(/8!9F!0+/2<!6',!

9CT!0+/2<A!$-64'>!XQ9C!+'6@*+0!/(!0+/!2<!6!.6I(54/7!(3!GTJPD90!6/!*()+5!.6B4.2.!

%(0/0A!!

!!

 15

 20

 25

 30

 35

 40

 45

 50

 55

 60

 0  20  40  60  80  100

M
a
x
 P

a
th

 C
o
s
t

Percentage of TE-LSPs

Distribution of max path cost across TE-LSPs  Primary=814,NHop=0,NNHop=0  

PD-Setup
PCE-Setup
PD-Failure

PCE-Failure

!"#"$%&'()*+,-.+/"&01)2"13&01)04)-5()67)89:)%1;)-5(+.)#%<+#"#):%-5)30,-)

"
#
$
%&

'
&
!(
#
)*
!+
,
-)
!

(./+.0)#1.!,2!34!56(!



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

!

[#!

,")","$ F.>986.9>!DA68</!

!

!

B.>4;A!$$!7!R)%&');$&)*+!*2!.'(+L;(.L!*4-'(&)*+%\!

G8+!=+5/4%6*!6B40!4'!R4-25+!##!5+<5+0+'/0!/8+!'2.@+5!(3!/4.+0!%56'&@6%&!/((&!<*6%+!

,254'-! /8+! %(250+! (3! /8+! 04.2*6/4('!,254'-!GT!PD9! +0/6@*408.+'/0!?! /8+!.+/54%0! 40!!

+B<5+00+,!4'!'2.@+5!(3!%56'&@6%&!(<+56/4('0A!

R4-25+! ##! 4**20/56/+0! /8+! CFR! (3! /8+! '2.@+5! (3! %56'&@6%&! (<+56/4('0! N/86/!

/8+.0+*=+0! 86=+! 6! ,45+%/! 4.<*4%6/4('! ('! /8+! 04-'6*4'-! ,+*670O! 4',2%+,! @7! C$C!

364*25+0A! D2%8!,+*670! %('/54@2/+! 4'!.6I(54/7! /(! C$C!,256/4('A!n+! %6'! (@0+5=+! /86/!

('*7!WV�!(3!/8+!GTJPD90!%6'!@+!+0/6@*408+,!4'!6/!.(0/!6!04'-*+!%56'&@6%&A!$!-5+6/!

.6I(54/7! (3! /8+! GTJPD90! '++,! 6/! *+60/! /)(! %56'&@6%&! (<+56/4('0! 3(5! @+4'-!

02%%+0032**7! 0+/2<A! G840! 4'%5+60+! 40! .64'*7! ,2+! /(! /8+! %56'&@6%&! y/546*J6',J+55(5z!

6<<5(6%8!)4/8!,+/54.+'/6*!<+53(5.6'%+!('!/8+!(=+56**!c(D!4'!/8+!'+/)(5&A!D2%8!6!

<8+'(.+'6!40!+B+.<*434+,!4'!'+/)(5&0!)8+5+!/8+!@((&4'-!56/+!-+/0!84-8+5!6',d(5!6!

*65-+!'2.@+5!(3!GT!PD9!65+!04.2*/6'+(20*7!5+5(2/+,A!

!

!!

 0

 1

 2

 3

 4

 5

 6

 7

 8

 40  50  60  70  80  90  100

C
ra

n
k
b

a
c
k
s

Percentage of TE-LSPs

Distribution of number of crankbacks across TE-LSPs  Primary=814,NHop=0,NNHop=0  

PD-Setup
PCE-Setup
PD-Failure

PCE-Failure

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

/&'-&,0+1&!()!23!45/!



! [V!

,")",", COC!B8.64;A/!

!

B.>4;A!$,!7!R)%&');$&)*+!*2!%-&!$4!,-#(M%!,$-!&*!.'(+L;(.L!BOB!2()#$'-%!

$0!08()'!4'!R4-25+!##>!/8+!'2.@+5!(3!C$C!364*25+0!(%%2554'-!4'!/8+!'+/)(5&!,254'-!

GT! PD9! 0+/! 2<! ,433+50! =+57! 04-'434%6'/*7! @+/)++'! /8+! /)(! /+%8'4]2+0M!)8+5+! 2<! /(!

UU�!(3!/8+!GT!PD9!+B<+54+'%+!6!04-'6*4'-!364*25+!)8+'!364*25+0!(%%25!4'!/8+!'+/)(5&>!

/86/!'2.@+5!,5(<0!/(!V�!)4/8!/8+!XQ9C!6*-(54/8.A!!

G8+!,40/54@2/4('!(3!0+/2<!,+*670!,2+! /(!C$C! 364*25+0! 4'! /8+!%60+!(3!9CT!0+/2<!,(+0!

'(/!6<<+65!4'!R4-25+!#V!,2+!4/0!=+57!*()!=6*2+0A!1'!/8+!%60+!(3!XQ9C>!C$C!364*25+0!65+!

('*7!,2+!/(!(2/,6/+,!GTF>!@7!%('/560/!)4/8!/8+!<+5J,(.64'!6<<5(6%8!/86/!y@*4',*7z!

0+*+%/0!PK@/-!PDQ0A!1/!860!/(!@+!'(/4%+,!/86/!R4-25+!#V!86=+!04.4*65!086<+0!60!R4-25+!

##>!@+%620+!(3!/8+!,45+%/!*4'&!/86/!+B40/0!@+/)++'!/8+!'2.@+5!(3!%56'&@6%&!6',!/8+!

<6/8!0+/2<!,+*67A!!

,")","# C19764/.19!

$**! 04.2*6/4('0! 5+02*/0! %6'! @+! 3(2',! 4'! rW[s}! @2/>! 60! +B<+%/+,>! /8+! .2*/4J9CT!

%(**6@(56/4=+!6<<5(6%8!20+,!@7!XQ9C!(2/<+53(5.0!%(.<65+,!/(!+B40/4'-!/+%8'4]2+0!

02%8! 60! /8+! <+5J,(.64'! <6/8! %(.<2/6/4('A! 1/! %6'! @+! 08()'! /86/! 4'! +B/5+.+!

%(',4/4('0>!/8+!9CTJ@60+,!<6/8!%(.<2/6/4('!6*-(54/8.!(2/<+53(5.0!+=+'!.(5+!/8+!

<+53(5.6'%+0! (3! /8+! <+5J,(.64'! <6/8! %(.<2/6/4('! 6<<5(6%8A! X7! y+B/5+.+!

%(',4/4('0z>!)+!5+3+5!/(!%(',4/4('0!)8+5+!/8+!'+/)(5&!+B<+54+'%+0!84-8!5+0+5=6/4('!

!!

 0

 20

 40

 60

 80

 100

 120

 140

 40  50  60  70  80  90  100

C
ra

n
k
b

a
c
k
 D

e
la

y

Percentage of TE-LSPs

Distribution of Setup delay accross TE-LSPs  Primary=814,NHop=0,NNHop=0  

PD-Setup
PCE-Setup
PD-Failure

PCE-Failure

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

-*#(*%.$/*!01!23!45-!



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

!

[W!

@((&4'-!56/+0!4',2%4'-!%825'!(3!5+]2+0/0!63/+5!6!.6004=+!364*25+0!/86/!/54--+5!6!*65-+!

'2.@+5!(3!GT!PD90!+0/6@*408.+'/A!

,"( J1DA6.9>!12!0?A!@CN!;AZ4A/0!3;17A//.9>!89!.90A;VD1H8.9!H460.V

@CN!7166851;80.KA!833;187?!

:6/8+.6/4%6*!.(,+*4'-!(3!9CTJ@60+,!65%84/+%/25+!6',!-*(@6*!070/+.!40!2',(2@/+,*7!

=+57!%86**+'-4'-!%(.<65+,!/(!/8+!.(,+*4'-!(3!/8+!0%8+,2*4'-!6%/4=4/7!(3!6!04'-*+!9CTA!

$! 04'-*+! 9CT! .67! @+! ,+0%54@+,! @7! .+6'0! (3! 6! '+/)(5&! (3! ]2+2+0! )4/8! /56%/6@*+!

%(.<*+B4/7!43!/8+!'+/)(5&!40!.6,+!(3!6!=+57!*4.4/+,!'2.@+5!(3!'(,+0A!:+6')84*+>!/(!

/8+! @+0/! (3! (25! &'()*+,-+>! '(! 6'6*7/4%6*!.(,+*! (3! 9CT! <+53(5.6'%+! +=6*26/4('! 4'!

%(.<*+B!070/+.0!860!@++'!<5(<(0+,!4'!/8+!*4/+56/25+A!:(,+*4'-!6'6*7/4%6**7!6!*65-+!

0+/!(3!9CT0!4'!n$E!+'=45('.+'/!0++.0!'(/!5+6*40/4%>!2'*+00!0+=+5+!6<<5(B4.6/4('0!

6',!04.<*434%6/4('0!65+!%('04,+5+,A!n+!I20/437!4'!/8+!5+.64'4'-!(3!/840!0+%/4('!)87>!

6%%(5,4'-!/(!(25!6'6*7040>!('*7!,40%5+/+!+=+'/!04.2*6/4('0!0++.!/(,67!020%+</4@*+!/(!

,54=+!/(!.+6'4'-32*!%('%*204('0!4'!/840!.6//+5A!

R450/>! /8+!6'6*7/4%6*!.(,+*4'-!(3!6! 0/5+6.!,6/6! 3*()!(5!(3!6'!+*60/4%!,6/6! 3*()! 40! 4'!

4/0+*3!]24/+!%(.<*+BA!C('%+5'4'-!0/5+6.!/56334%>!:65&(=!:(,2*6/+,!9(400('!95(%+00!

N::99O!r[[s!.20/!@+!20+,!/(!%8656%/+54Y+!/8+!@+86=4(5!(3!6,6</4=+!=(4%+!(5!=4,+(!

%(,+50! /(,67!,+<*(7+,!@7! /8+! 0+5=4%+! <5(=4,+50A!G8+! 56/+! (3! /8+! %(,+5d,+%(,+5! 40!

6002.+,! /(! @+! 6,6</+,! 6%%(5,4'-! /(! /8+! =6546@4*4/7! (3! /8+! 6'6*(-! =(4%+! (5! =4,+(!

(54-4'6*! 04-'6*A! G8+! 04.<*+0/! =+504('! (3! ::99! %('040/0! 4'! 6! /)(J0/6/+! <5(%+00!

,+0%54@4'-!/8+!36%/!/86/!/8+!%(,+5!%6'!@+!4'!/)(!,40/4'%/!0/6/+0!E!6',!PA!R(5!4'0/6'%+>!

('+!+0/4.6/+0!/86/!0/6/+!E!%(55+0<(',0!/(!/8+!04/26/4('!)8+5+!/8+!=6546@4*4/7!(3!/8+!

'6/4=+!6'6*(-!04-'6*!40!*()!+'(2-8!/(!@+!%(,+,!6/!*()!@4/!56/+A!$/!/8+!(<<(04/+>!0/6/+!

P! 5+3+50! /(! /4.+! <+54(,0! )8+5+! /8+! =6546'%+! (3! /840! 04-'6*! 40! 84-8! 6',! /8+'!

'+%+004/6/+0! 6! 84-8! @4/! 56/+! %(,4'-A! H'+! 6002.+0! /86/! /8+! <6%&+/! -+'+56/4('! 56/+!

-+'+56/+,!@7! /8+!%(,+5!,+<+',0!('! 4/0! %255+'/! 0/6/+A!G8+!0(I(25'! /4.+0! 4'!+6%8!(3!

/8+! /)(! 0/6/+0! 3(**()! 6! %('/4'2(20! /4.+! :65&(=! %864'! (3! <656.+/+5! #E! 6',! #P!

5+0<+%/4=+*7A! R(5! 4'0/6'%+>! /8+! 0(I(25'! /4.+! 4'! 0/6/+! E! N0/6/+! P! 5+0<+%/4=+*7O! 40!

+B<('+'/46**7!,40/54@2/+,!)4/8!6'!6=+56-+!,256/4('!"d#E!N"d#P!5+0<+%/4=+*7OA!$0!*('-!

60!/8+!%(,+5!40!4'!0/6/+!E!N4'!0/6/+!P!5+0<+%/4=+*7O>!4/!-+'+56/+0!<6%&+/0!)4/8!6!56/+!λE!

NλP!5+0<+%/4=+*7OA!:(5+!-+'+56**7>!=(4%+!6',!=4,+(!%(,+50!%6'!(<+56/+!)4/8!6!-+'+56*!

'2.@+5! K! (3! 0/6/+0A! $'6*7/4%6*! 3(5.2*6/4('0! ,+0%54@4'-! /8+! @+86=4(5! (3! /7<4%6*!

]2+24'-!070/+.0!)4/8!::99!0(25%+0!86=+!@++'!<5(<(0+,!4'!/8+!*4/+56/25+!/8+0+!*60/!

/)+'/7!7+650!r"__s>!r"_"s>!r"_#sA!R(5!4'0/6'%+>!3(5!04'-*+!0+5=+5!]2+24'-!.(,+*0!*4&+!

::99d:d"dh! ]2+2+0! r"_Vs>! 4/! 40! <(004@*+! /(! ,+/+5.4'+! 6'6*7/4%6**7! /8+! @*(%&4'-!

<5(@6@4*4/7!(3!02%8!.2*/4<*+B+50!@60+,!('!6!04'-*+!:65&(=46'!0+5=+5!2',+5!6! 34'4/+!

]2+2+!04Y+!hA!C('%+5'4'-!+*60/4%!/56334%!6'6*7/4%6*!.(,+*4'->!*('-!56'-+!,+<+',+'%+!

6',!0+*3! 04.4*654/7!86=+! /(!@+!%('04,+5+,! r"_WsA! 1/!860!@++'!08()'!+B<+54.+'/6**7!

6',!.6/8+.6/4%6**7!/86/!+*60/4%!/56334%!NGC9J19!3*()0O!3(5!n+@!@5()04'-!%(2*,!'(/!@+!

6004.4*6/+,!/(!6!04.<*+!9(400('!<5(%+00!r"_UsA!1/!860!@++'!(@0+5=+,!+B<+54.+'/6**7!

/86/!/8+!/4.+!%(55+*6/4('!@+/)++'!GC9J19!<6%&+/!4'/+5J6554=6*0!%(2*,!@+!84-8*4-8/+,!

6/! ,433+5+'/! /4.+! 0%6*+0A! D2%8! 6! <8+'(.+'('! 40! &'()'! 60! 0+*3! 04.4*654/7A! D+*3!

04.4*654/7! 860! @++'! 02@I+%/! /(! '2.+5(20! .6/8+.6/4%6*! 3(5.2*6/4('0! /86/! 86=+!



! [U!

<5(=+'! /8+45! -((,! %(4'%4,+'%+!)4/8! 5+6*4/7A! D+*3! 04.4*65! /56334%! 40! %8656%/+54Y+,! @7!

*('-!56'-+!,+<+',+'%+! 4'! /8+!0/6/40/4%6*!,40/54@2/4('!(3!<6%&+/! 4'/+5J6554=6*!,+*670A!

1'! %(.<6540('>! /8+! 0/6/40/4%6*! ,40/54@2/4('! (3! <6%&+/! 4'/+5J6554=6*! ,+*670! 40! .2%8!

08(5/+5! 2',+5! 9(400('! /56334%A! D+*3! 04.4*654/7! 40! ]26'/434+,! @7! .+6'0! (3! /8+! m250/!

<656.+/+5!L! /86/! 40! @+/)++'!_AU! 6',!"A! G8+! 84-8+5! /8+! =6*2+! (3! <656.+/+5!L>! /8+!

84-8+5! /8+! 0+*3! 04.4*654/7A! R(5! 6! -4=+'! 6=+56-+! 4'<2/! @4/! 56/+>! 0+*3! 04.4*65! /56334%!

4'0+5/+,!4'/(!6!]2+24'-!070/+.!5+]245+0!.2%8!84-8+5!@233+5!04Y+0!/86'!9(400('!4'<2/!

9(400('!/56334%A!G840!%8656%/+540/4%!,45+%/*7!4.<6%/0!/8+!DP$!(3!/8+!19!3*()0!6',!/820!

/8+!%(.<2/6/4('!(3!:9PD!<6/8!.6'6-+,!@7!9CTA!!

$! 0+%(',! ,4334%2*/7! (3! 6'! 6'6*7/4%6*! 6<<5(6%8! /(! 4'=+0/4-6/+! /8+! <+53(5.6'%+! (3!

G56334%! T'-4'++54'-! 4'! 9CT! +'=45('.+'/! %('040/0! 4'! /8+! .(,+*4'-! (3! /8+! 3*()!

5+02*/4'-! 35(.! /8+! .2*/4<*+B4'-! (3! 0+=+56*! ::99! 0(25%+0! (5! 0+=+56*! 0+*3J04.4*65!

0(25%+0A!n+!&'()!/(,67!/86/!/8+!02<+54.<(04/4('!(3!0+*3!04.4*65!3*()0!+6%8!)4/8!4/0!

()'!m250/!<656.+/+5!40!6*0(!0+*3!04.4*65!)4/8!6!0+*3!04.4*654/7!%(55+0<(',4'-!/(!/8+!

84-8+0/! =6*2+! (3! /8+! L! <656.+/+50! 6.('-! /8+! 0+*3! 04.4*65! /54@2/657! 3*()0A!

R25/8+5.(5+>!'+)!/56334%! /7<+0!&++<!6<<+654'-!('!19d:9PD!'+/)(5&!/86/!65+!+=+'!

865,+5!/(!.(,+*!.6/8+.6/4%6**7>!5+02*/4'-!4'!+=+'!.(5+!%(.<*+B!<6/8!%(.<2/6/4('!

5+]2+0/0!<6//+5'0A!

$!/845,!,4334%2*/7!'++,0!/(!@+!%('04,+5+,!)8+'!::99!6',!0+*3!04.4*65! /56334%! 3*()0!

86=+!/(!@+!.2*/4<*+B+,!/(-+/8+5!4'!6!06.+!.2*/4<*+B+5A!G840!86<<+'0!/7<4%6**7!6/!6'!

(2/<2/!<(5/!(3!6!<6%&+/!0)4/%8!(5!19!5(2/+5A!1',++,>!/8+!/4.+!0/52%/25+!(3!/8+!<6%&+/!

3*()0!6/!/8+!(2/<2/!(3!/8+!0)4/%8!(5!5(2/+5!0/5('-*7!,+<+',0!('!/8+!0+5=4%+!,40%4<*4'+!

6<<*4+,!/(!.6'6-+!04.2*/6'+(20*7!/8+!/)(!/7<+0!(3!,6/6!3*()0!)84*+!5+0<+%/4'-!/8+45!

5+0<+%/4=+!c(D!5+]245+.+'/0A!!

$! 3(25/8! *+=+*! (3! %(.<*+B4/7! 860! /(! @+! %('04,+5+,! ,2+! /(! /8+! 36%/! /8+! 0/5+6.! 6',!

+*60/4%!3*()0!,(!'(/!/56'04/!4'!6!5+6*!19!'+/)(5&!/85(2-8!6!04'-*+!'(,+!@2/!/85(2-8!6!

02%%+004('! (3! '(,+0! )4/84'! 6'! $2/('(.(20! F(.64'>! (5! N*+6,4'-! /(! +=+'! .(5+!

%(.<*+B! 04/26/4('0O! 6! 0+/! (3! ,(.64'0! /86/! .67! @+! %('34-25+,! 204'-! ,433+5+'/!

<656.+/+5!0+//4'-0A!

P60/!@2/!'(/!*+60/>!/8+!(=+56**!,7'6.4%0!(3!<6/8!%(.<2/6/4('!5+]2+0/0!4'=(*=4'-!6!0+/!

(3!9CT0!N<(/+'/46*!5+04,4'-!4'!,433+5+'/!,(.64'0O!&++<0!+=(*=4'-!)4/8!=+57!%(.<*+B!

N6',! 865,*7! <5+,4%/6@*+O! <6//+5'0! ,2+! /(! /8+! %(**+%/4('! (3! /56334%! ,+.6',0! )4/8!

84-8*7!=6574'-!%8656%/+540/4%0A!!

1'!02..657>!)+!%6'!%('%*2,+!/86/!64.4'-!/(!.(,+*!6'6*7/4%6**7!/8+!@+86=4(5!(3!9CT!

/56334%! +'-4'++54'-! 4'! /8+! <+50<+%/4=+! (3! 4/0! <+53(5.6'%+! +=6*26/4('! 40! 365! /((!

%(.<*+B! /(! @+! 6%84+=6@*+A! G840! 40! /8+! 5+60('! )87! /840! /8+040! ('*7! 3(%200+0! ('!

,40%5+/+! +=+'/! 04.2*6/4('0! 4'! /840! .6//+5! 3(5! +B6.<*+! 3(5! /8+! <+53(5.6'%+!

+=6*26/4('!(3!/8+!XQ9C!6*-(54/8.A!E(/+!6*0(!/86/!.6'7!(3!/8+!6*-(54/8.0!0<+%434+,!4'!

/840!/8+040!86=+!@++'!4.<*+.+'/+,!6',!,+<*(7+,!4'!=654(20!5+6*J*43+!'+/)(5&0!)4/8!

+B/+'04=+!/+0/4'-!(3!/8+45!<+53(5.6'%+A!



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

!

[Z!

D+=+56*! &+7! 5+0+65%8!<6<+50!86=+!@++'!<2@*408+,! 4'! /8+! 65+6!(3! 9CT!<+53(5.6'%+!

.(,+*4'-! 02%8! 60! rU_s! /86/! ]26'/434+0! /8+! <+53(5.6'%+! (3! 6'! 4'/+5J*67+5! /56334%!

+'-4'++54'-! 6<<5(6%8! 204'-! 6! 9CT! 204'-! /8+! <6/8! 0+/! 2<! ,+*67! 60! 6! ]26'/4/6/4=+!

.+/54%A! H/8+5! 5+0+65%8! <6<+50! rU"s! 86=+! +=6*26/+,! @7! .+6'0! (3! %(.<2/+5!

04.2*6/4('0! N6',!'(/! 6'6*7/4%6**7O! /8+! 5+0<+%/4=+! <+53(5.6'%+! (3! <+5J,(.64'!<6/8!

%(.<2/6/4('>! XQ9C! 6',! mJ9CT! Nm4+565%84%6*! 9CTO! 0(! 60! /(! ]26'/437! /8+! @*(%&4'-!

<5(@6@4*4/4+0!,2+!/(!/8+!*6%&!(3!6%%256%7!(3!/8+!GTFA!

1'!rZ#s}!)+!,+=+*(<+,!6!04.<*434+,!.6/8+.6/4%6*!.(,+*! 3(5!XQ9C!4'!/8+!%('/+B/!(3!

4'/+5J65+6!GT!PD9!<6/8!%(.<2/6/4('!204'-!6!VJ65+6!1;9!,+<*(7.+'/!0%+'654(!)8+5+!

/8+! 9CT0! %(**6@(56/+! 4'! /8+! ,40/54@2/+,! %(.<2/6/4('! (3! 4'/+5J65+6! 08(5/+0/!

%('0/564'+,! <6/80! 6%%(5,4'-! /(! /8+! XQ9C! 6*-(54/8.! N)4/8(2/! /8+! (</4.4Y6/4('0!

*40/+,! 4'! D+%/4('! VAZ! 3(5! %('%255+'/! <6/8! 0+-.+'/! %(.<2/6/4('! 6',! <6/8! 0+-.+'/!

+'%57</4('!/+%8'4]2+0!60!,40%200+,!4'!D+%/4('!VA\OA!!!

D/4**! 4/! /25'0! (2/! /86/! .6/8+.6/4%6*! .(,+*4'-! (3! /8+! 1KA;866! 070/+.! <+53(5.6'%+!

5+.64'0! 6'! (<+'! 4002+! 6',! 40! 0/4**! %('04,+5+,! 60! =+57! %86**+'-4'->! 6',! (<+'! 3(5!

325/8+5!5+0+65%8A!

,"*+ !C19764/.19!

1'! /840! %86</+5>! )+! 86=+! 0<+%434+,! 6! '+)! 9CTJ@60+,! 6*-(54/8.! 5+3+55+,! /(! 60! /8+!

X6%&)65,!Q+%2504=+!96/8!C(.<2/6/4('!6*-(54/8.!/86/!4'=(*=+0!6!0+/!(3!9CT0!N%6**+,!

6! 9CT! %864'O! /(! <+53(5.! /8+! ,40/54@2/+,! %(.<2/6/4('! (3! /8+! 08(5/+0/! %('0/564'+,!

<6/80!6%5(00!6!0+/!(3!5(2/4'-!,(.64'0!02%8!60!1;9!65+60!6',!$2/('(.(20!D70/+.0A!!

!

G8+! XQ9C! 6*-(54/8.! 40! /8+'! 325/8+5! (</4.4Y+,! /(! 6**()! 3(5! <656**+*! %(.<2/4'-!

(%%2554'-!04.2*/6'+(20*7!('!0+=+56*!9CT0!4'=(*=+,!4'!/8+!%(**6@(56/4=+!9CT!%864'!/(!

325/8+5!4.<5(=+!/8+!<6/8!%(.<2/6/4('!/4.+A!!

!

1'!6,,4/4('>!0+=+56*!.+%86'40.0!.6&4'-!20+!(3!<6/8!&+70!65+!4'/5(,2%+,!/(!<5+0+5=+!

%('34,+'/46*4/7! 6%5(00! ,(.64'0! /820! 84,4'-! /8+! 0+/! (3! /56=+50+,! 8(<0! )4/84'! 6'!

$2/('(.(20!D70/+.>!6!0/5('-!5+]245+.+'/!3(5!1'/+5J$D!:9PD!G56334%!T'-4'++54'-A!

!

954(5!/(!/8+!+.+5-+'%+!(3!/8+!9CT!65%84/+%/25+>!60!<(4'/+,!(2/!4'!%86</+5!">!6!)+**J

&'()'! <65/46*! 6<<5(6%8! %6**+,! /8+! <+5J,(.64'! <6/8! %(.<2/6/4('! %('040/+,! 4'!

%(.<2/4'-!<6/8! 0+-.+'/! 5+*6/+,! /(!$D!6/! +6%8!$D!+'/57!'(,+! N$DXQO!63/+5!86=4'-!

y@*4',*7z!0+*+%/+,!/8+!'+B/!8(<!+B4/!$DXQA!D2%8!6'!6<<5(6%8!%(2*,!'(/!<5(=4,+!/8+!

08(5/+0/!%('0/564'+,!<6/8!+',J/(J+',!6',!)60!0233+54'-! 35(.!0+=+56*! %6=+6/0!02%8!

60!%6**!0+/!2<!364*25+0>!08(2*,!6'!$DXQ!0+*+%/!6!'+B/J8(<!$DXQ!/86/!%(2*,!'(/!<5(=4,+!

6!02%%+0032*!<6/8!0+-.+'/!/(!/8+!'+B/!$DXQ!(5!,+0/4'6/4('A!

!

G820>! )+! %('%*2,+! /840! %86</+5! @7! <5(=4,4'-! 6! 0+54+0! (3! 04.2*6/4('! 5+02*/0! /86/!

%(.<65+0! /8+! <+5J,(.64'! <6/8! %(.<2/6/4('! 6<<5(6%8! 6',! XQ9C>! 08()4'-! /86/!

XQ9C!(2/<+53(5.0!4'!6!'2.@+5!(3!)670M!(</4.6*4/7!(3!/8+!%(.<2/+,!<6/80!@2/!6*0(!

/8+!%6**!0+/!2<!364*25+!56/+0!6',!0+/!2<!/4.+0!,2+!/(!%6**!0+/!2<!364*25+0A!n+!86=+!6*0(!



! [\!

2',+5*4'+,! 34=+! .64'! 5+60('0! +B<*64'4'-! )87! 6! <+53(5.6'%+! +=6*26/4('! (3! 9CT!

G56334%!T'-4'++54'-!40!'(/!5+6*40/4%!4'!/+5.0!(3!%(.<*+B4/7A!!! !



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

!

[^!

W 9CT!0+*+%/4('!/+%8'4]2+0!6',!D/6/+*+00!9CT!
!

#"* M90;1D470.19!

F254'-!(25!5+0+65%8>!@+7(',!/8+!1;9!%6<6@4*4/7!3(5!/8+!,7'6.4%!,40%(=+57!(3!9CT0>!4/!

]24%&*7! @+%6.+! 6<<65+'/! /86/! 6,,4/4('6*! 4'3(5.6/4('! )60! 5+]245+,! 4'! (5,+5! /(!

6,+]26/+*7!0+*+%/!6!9CT>!08(2*,!6!0+/!(3!9CT!@+!6=64*6@*+!/(!0+5=+!6!<6/8!%(.<2/6/4('!

5+]2+0/A! G8+!.(,+*4'-! (3! /8+! 6554=6*! 56/+0! 6/! /8+! 9CT! 40! 0/4**! %86**+'-4'-! 6',! 4/! 40!

)(5/8!5+.4',4'-!/86/!)4/8!/8+!+B%+</4('!(3!5+(</4.4Y6/4('!5+]2+0/0>!)84%8!%(2*,!@+!

86',*+,!@7! I4//+54'-! /8+! /54--+54'-! /4.+0! /(! 6=(4,! 6'7! -*(@6*! 07'%85('4Y6/4('>! 4/! 40!

'(/! 565+! 4'!.(0/! '+/)(5&0! /(! (@0+5=+! @250/0! (3! 5+]2+0/0A! 1',++,>! 02%8! @6/%8+0! (3!

<(/+'/46**7!*65-+!<6/8!%(.<2/6/4('!5+]2+0/0!.67!@+!%620+,!@7!6!*4'&!(5!'(,+!364*25+0!

/86/! .67! <(/+'/46**7! 4.<6%/! 6! *65-+! '2.@+5! (3! GT! PD90! 3(5! )84%8! 6! '+)! <6/8!

%(.<2/6/4('! 40! 5+]245+,A! :(,+*4'-! 02%8! 6554=6*! 56/+0! 40! +B/5+.+*7! %86**+'-4'-!
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65+!3(5!325/8+5!0/2,7A!

#"# O!589DX.D0?!DA2;8>HA9080.19!86>1;.0?H!;AD47.9>!0?A!

5617Y.9>!3;1585.6.0<!.9!8!/080A6A//!@CNV58/AD!380?!

71H34080.19!8;7?.0A704;A!

1'!/8+! *60/!0+%/4('!(3! /840!%86</+5>!)+!0<+%437!6!'+)!/+%8'4]2+! 4'!(5,+5!/(!.4/4-6/+!

/8+! 540&! (3! @*(%&4'-! <5(@6@4*4/7! 4'! 9CTJ@60+,! '+/)(5&0! ,2+! /(! @6',)4,/8!

356-.+'/6/4('A!

G8+!3450/!60<+%/!%('040/0!(3!.('4/(54'-!/8+!96/8!C(.<2/6/4('!R64*25+!Q6/+!N0NBJO>!6!

'+)! =6546@*+!.64'/64'+,! @7! +6%8! 9CT! 4'=(*=+,! 4'! 6! %(**6@(56/4=+!.2*/4J9CT! <6/8!

%(.<2/6/4('!%864'>!02%8!60!4'!/8+!%60+!(3!/8+!XQ9C!6*-(54/8.!0<+%434+,!4'!%86</+5!VA!!

$*-(54/8.M! C(.<2/6/4('! (3! /8+! 0NBJ! =6546@*+! ('! 6! 9CT>! 6',! @6',)4,/8!

,+356-.+'/6/4('!/54--+50!

D/+<J"M!

9*'!6**!5+%+4=+,!<6/8!%(.<2/6/4('!5+]2+0/0!

"2!'(!<6/8!%6'!@+!3(2',!N@7!/8+!3450/!9CT!4'!/8+!%60+!(3!/8+!XQ9C!6*-(54/8.O!(5!
'(!<6/8!0+-.+'/!%6'!@+!3(2',!/86/!06/4034+0!/8+!%('0/564'/0!*40/+,!4'!/8+!<6/8!

%(.<2/6/4('!5+]2+0/!&/-+!

P+/g0!%('04,+5!6!0*(//+,!/4.+!6<<5(6%8!)8+5+!/4.+!0*(/!65+!+]26*!

P+/g0!,!@+!/8+!/4.+!6/!)84%8!/8+!9CT!,+/+5.4'+!/86/!'(!<6/8!N0+-.+'/O!

06/4034+0!/8+!5+]2+0/!

P+/g0!NT,U! @+! /8+! '2.@+5! (3! 364*+,! <6/8! %(.<2/6/4('! 3(5! /8+! %255+'/!

/4.+!0*(/!

P+/g0!0NBJD$X! @+! /8+!.6B4.2.!<6/8! %(.<2/6/4('! 364*25+! 56/+! @+3(5+!

,+/+5.4'4'-!/86/!@6',)4,/8!.20/!@+!,+356-.+'/+,!

P+/g0!0NBJD$Xf$''/1$#$,&)-!@+!/8+!.6B4.2.!=6*2+!(3!/8+!0+%(',!,+54=6/4=+!

(3!9CRQ!@+3(5+!,+/+5.4'4'-!/86/!@6',)4,/8!.20/!@+!,+356-.+'/+,!

H'%+! /8+! /4.+! 0*(/! +B<45+! 6/! /4.+! ,m5! 0NBJT,mU��! N"J! α)*0NBJT,O! x!

α*NT,U!



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

!

"_#!

"2!0NBJ!�!0NBJD$X!(5!*[T0NBJT,UUd*,[!�!0NBJDEdf$''/1$#$,&)-!&/-+!!

G54--+5! 6'! 1;9! PD$! 6,=+5/40+.+'/! 04-'6*4'-! 6! @6',)4,/8!

,+356-.+'/6/4('! 5+]2+0/! 3(5! 6**! GT! PD90! 4'! /8+! ,(.64'! /8+! 9CT! 40!

5+0<('04@*+!3(5A!

"2!/8+!PD$!40!3*((,+,!4'!/8+!+'/45+!$D!3(5!4'/+5J65+6!GT!PD9!<6/8!!

%(.<2/6/4('! (5! 6'(/8+5! '(/434%6/4('! .+%86'40.0! 40! 20+,!

+'0254'-! /86/! 6**! 8+6,J+',! PDQ! 86=4'-! 6/! *+60/! 6! GT! PD9!

/56=+504'-!/8+!@6',)4,/8!356-.+'/+,!,(.64'!&/-+!D/(<!

A#%-!

T6%8! @(2',657! 5(2/+5! (3! /8+! 064,! ,(.64'! /54--+50! 6'! QDS9!

'(/434%6/4('! .+006-+! 3(5! +6%8! GT! PD9! /56=+504'-! /8+! ,(.64'!

/86/!40!0+'/!/(!/8+!5+0<+%/4=+!8+6,J+',>!'(/4374'-!(3!/8+!5+]2+0/!

3(5!5+(</4.4Y6/4('!

A+,!)2!

!

A+,!)2!

! A+,!)2!

H+&)#!9CT!40!,+%*65+,!60!'('J(<+56/4('6*!(5!,406@*+,!

A+,!2*'!

D/+<J#!

T6%8! 8+6,J+',! PDQ! '(/434+,! (3! 6! ,()'0/5+6.! @6',)4,/8! 356-.+'/+,! ,(.64'!

6%%(5,4'-!/(!/8+!<5+=4(20!6*-(54/8.!/54--+50!6!<6/8!5+(</4.4Y6/4('!5+]2+0/A!

D/+<JV!

L<('!5+%+4=4'-!<6/8!5+(</4.4Y6/4('!5+]2+0/>!/8+!9CT!5+0<('04@*+!3(5!/8+!@6',)4,/8!

356-.+'/+,!,(.64'!<+53(5.0!/8+!3(**()4'-!6*-(54/8.M!

$5.!6!*(%6*!/4.+5!"S!

F-4-(&!

! X233+5!6**!5+%+4=+,!<6/8!5+(</4.4Y6/4('!5+]2+0/0!

H+&)#!+B<456/4('!(3!/8+!/4.+5!"S!

Q+J(5,+5!6**!<6/8!%(.<2/6/4('!5+(</4.4Y6/4('!5+]2+0/0!6%%(5,4'-!/(!/8+!@6',)4,/8!

04Y+A!!

D/65/! 0+5=4'-! /8+! 5+]2+0/0! @7! ,+%5+604'-! (5,+5! 4'! /+5.0! (3! GT! PD9! @6',)4,/8!

5+]245+.+'/>!4'0+5/4'-!6!34B+,!,+*67!@+/)++'!+6%8!5+<*7!N(5!04-'6*4'-!0+/2<OA!



! "_V!

#"% J80?AH80.786!H1DA6.9>!!

G8+!6*-(54/8.0!0<+%434+,!4'!/840!%86</+5!86=+!'(/!@++'!.6/8+.6/4%6**7!.(,+*+,A!

D4.4*65*7!/(!/8+!.(,+*4'-!%86**+'-+0!/86/!65(0+!)4/8!.6/8+.6/4%6*!XQ9C!.(,+*4'->!

60!,40%200+,!4'!D+%/4('!VA[>!6!.6/8+.6/4%6*!(5!04.2*6/4('!6<<5(6%8!40!3(5!325/8+5!

0/2,7A!

#"' C19764/.19!89D!2404;A!X1;Y!

1'!/840!%86</+5>!)+!0<+%434+,!6!0+/!(3!.+%86'40.0!6**()4'-!6!9CT!/(!4'3(5.!6!9CC!N(5!

6! 0+/! (3! 9CT0! 4'! 5(2/4'-! ,(.64'0O! (3! 4/0! <(/+'/46*! N4'/+5.4//+'/! (5! <+5.6'+'/O!

%('-+0/+,! 0/6/+! 6',! 6=64*6@*+! 5+0(25%+0! /86'&0! /(! /8+! 20+! (3! 6! =6546@*+! %6**+,! /8+!

0NJA! G8+!0NJ! 40! 6!'(5.6*4Y+,! 0%6*65! /86/! <5(=4,+0! 6'! 4',4%6/4('! (3! /8+! 9CTg0! <6/8!

%(.<2/6/4('!5+0(25%+0!6=64*6@*+!N+A-A!6=+56-+!0+5=4%+!/4.+!N*(%6**7!.+6025+,!@7!/8+!

9CT! 4'%*2,4'-! /8+!)64/4'-! 6',!<5(%+004'-! /4.+0! 6',! 6=+56-+,! (2/! (=+5! 6! 0+/! (3!K!

5+]2+0/0!204'-!6! *()J<600! 34*/+5O>!'2.@+5!(3!<6/8!%(.<2/6/4('!5+]2+0/0! /86/!6!9CT!

%6'!86',*+!6%%(5,4'-!/(!4/0!)64/4'-!]2+2+!0/6/+0>!eOA!!

!

$'!6*-(54/8.!40!<5(<(0+,!/86/!%('040/0!4'!204'-!6!*()J<600!34*/+5!/(!%(.<2/+!/8+!0NJ!

)4/8! 6! ,26*J/85+08(*,! 6<<5(6%8! /(! /54--+5! 6'! 2<,6/+! (3! /8+! 0NJ! 4'! /8+! 5(2/4'-!

,(.64'>!/820!4'3*2+'%4'-!6!0+%(',!9CT!0+*+%/4('!6*-(54/8.!0<+%434+,!4'!/840!%86</+5!

6',!20+,!@7!/8+!9CC0A!

!

G8+!6*-(54/8.0!6',!04-'6*4'-!<5(/(%(*0!,+04-'+,!4'!/840!%86</+5!6**()0!3(5!+334%4+'/!

*(6,!@6*6'%4'-!(3!/8+!<6/8!%(.<2/6/4('!5+]2+0/0!4'!/8+!'+/)(5&!6.('-!6!0+/!(3!9CT!

6%%(5,4'-! /(! /8+! <6/8! %(.<2/6/4('! 5+]2+0/! 0+5=4%+! /4.+! 5+]245+.+'/0! 6',! /8+!

,7'6.4%6**7!%(.<2/+,!9CT!<6/8!%(.<2/6/4('!5+0(25%+0A!

!

n+! %('%*2,+! /840! %86</+5! @7! 0<+%4374'-!'+)! /+%8'4]2+0! /(! 86',*+! /8+! 04/26/4('!(3!

@6',)4,/8! 356-.+'/6/4('! /86/! .67! (%%25! )8+'! 204'-! 0/6/+*+00! 9CT>! )84%8!

2'6=(4,6@*7!*+6,0!/(!4'%5+60+,!<6/8!%(.<2/6/4('!364*25+0A!1'!(5,+5!/(!.4/4-6/+!/840!

4002+>! )+! <5(<(0+! 6'! 6*-(54/8.! %6<6@*+! (3! ,+/+%/4'-! 6! @6',)4,/8! 356-.+'/6/4('!

4002+!4'!6!,(.64'!/86'&0!/(!/8+!%(.<2/6/4('!(3!/8+!96/8!C(.<2/6/4('!R64*25+!Q6/+!

N0NBJO!)4/84'!/8+!,(.64'!@7!6!9CT>!/8+!20+!(3!=654(20!/54--+50!02%8!60!/8+!0+%(',!

,+54=6/4=+!(3!/8+!0NBJ!/(!04-'6*!/8+!'+%+004/7!3(5!6**!8+6,J+',!PDQ!/(!/54--+5!6!<6/8!

5+(</4.4Y6/4('!<5(%+,25+A!!

L<('! 5+%+4=4'-! 02%8! 6! @6',)4,/8! ,+356-.+'/6/4('! 5+]2+0/>! <6/8! 5+(</4.4Y6/4('!

5+]2+0/0!65+!/8+'!@233+5+,!@7!/8+!9CT0!4'!(5,+5!/(!+'025+!6!<*6%+.+'/!(3!/8+!GT!PD9!

@7!(5,+5!(3!<54(54/7!0/65/4'-!)4/8!/8+!GT!PD9!(3!*65-+5!04Y+0!)84*+!%('/5(**4'-!/8+!56/+!

6/! )84%8! GT! PD90! -+/! 5+5(2/+,A! G840! 6*-(54/8.! 6**()0! 3(5! ,+/+%/4'-! 6',! /8+'!

,+356-.+'/4'-! /8+! @6',)4,/8! 4'! 6! ,(.64'>! /820! 4'%5+604'-! /8+! 02%%+00! 56/+! (3!

06/40374'-! <6/8! %(.<2/6/4('! 5+]2+0/0! 4'! 9CTJ+'6@*+,! '+/)(5&0! 6',! -*(@6**7!

4.<5(=+!/8+!20+!(3!/8+!'+/)(5&0!5+0(25%+0A!

!

! !
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U $!F40/54@2/+,J9CT!@60+,!/+%8'4]2+!/(!

%(.<2/+!@6%&J/2''+*!3(5!R60/!Q+5(2/+!

E(,+!<5(/+%/4('!)4/8!@6',)4,/8!08654'-!

!

%"* M90;1D470.19!89D!@;156AH!F080AHA90!

G8+! 20+! (3! 6! ,40/54@2/+,! 9CTJX60+,! 6<<5(6%8! /(! %(.<2/+! @6%&2<! /2''+*! 20+,! 3(5!

:9PD!G56334%!T'-4'++54'-!R60/!Q+5(2/+!NRQQO!)84*+!<5(=4,4'-!@6',)4,/8!<5(/+%/4('!

40!2',(2@/+,*7!('+!(3!/8+!%(5+!%('/54@2/4('0!(3!/840!/8+040A!G8+!<5(<(0+,!6<<5(6%8!

,+/64*+,! 4'! /840! %86</+5! 0(*=+0! 6! &+7! 4002+! 4'! '+/)(5&! 5+%(=+57>! 0<+%4374'-! 6! '+)!

.(,+*!5+3+55+,!/(!60!/8+!yR6%4*4/7!X60+,!C(.<2/6/4('!:(,+*z!NRXC:O!NrUVsOA!

Q+*46@4*4/7! 40! 6! 32',6.+'/6*! <+53(5.6'%+! 60<+%/! (3! 19d:9PD! <6%&+/! '+/)(5&0! 6',!

'+/)(5&0!65%84/+%/25+!86=+!32',6.+'/6**7!+=(*=+,!(=+5!/8+!<60/!,+%6,+0!*+6,4'-!/(!

5+<*6%4'-! /+%8'(*(-4+0! 02%8! 60! DHETGdDFm! @7! 19! (=+5! Fn:F:! N34@+50O! .(0/*7!

/86'&0! /(! /8+!+.+5-+'%+!(3! 360/! 5+%(=+57! /+%8'4]2+0! 02%8!60! N*4'&d'(,+O!RQQ!6',!

<5+,4%/4=+! ]26*4/7! (3! 0+5=4%+A! D2%8! 19d:9PD! <5(/+%/4('! .+%86'40.0! <5(=4,+! 360/!

5+%(=+57!(3!/8+!/56334%!)4/8!c(D!-2656'/4+0!2<('!6!*4'&!(5!'(,+!364*25+!)4/84'!6!3+)!

,(Y+'0!(3!.4**40+%(',0!/86'&0!/(!*(%6*!<5(/+%/4('!/+%8'4]2+0A!!

$!@54+3!(=+5=4+)!(3!RQQ!)60!<5(=4,+,!4'!%86</+5!"M!('+!(3!/8+!&+7!%86**+'-+0!*4+0!4'!

/8+! <5(=404('4'-! (3! @6%&2<J/2''+*0! 20+,! /(! 5+5(2/+! GT! PD90! N/86'&0! /(!

+'%6<02*6/4('>!<2084'-!6'!+B/56!(2/+5!*6@+*O!633+%/+,!@7!6!*4'&d'(,+dDQP;!364*25+A!!

G86'&0!/(!04-'6*4'->!/8+!8+6,J+',!PDQ!(3!6!GT!PD9!860!/8+!6@4*4/7!/(!5+]245+!/8+!20+!

(3! :9PD! GT! RQQ! N*4'&! (5! '(,+! <5(/+%/4('O! 4'! %60+! (3! 364*25+! 4'! /8+! '+/)(5&A! n+!

+'86'%+,!/8+!04-'6*4'-!(3!QDS9JGT!0(!60!/(!@+!6@*+!/(!4',4%6/+!)8+/8+5!/8+!GT!PD9!

08(2*,! 6*0(! @+! y@6',)4,/8! <5(/+%/+,z?! 43! @6',)4,/8! <5(/+%/4('! 40! 5+]245+,>! /840!

.+6'0!/86/!/8+!GT!PD9!.20/!@+!5+5(2/+,!(=+5!6!@6%&2<!/2''+*!(33+54'-!6'!+]24=6*+'/!

@6',)4,/8!3(5!/8+!,256/4('!(3!/8+!*(%6*!5+5(2/+A!!

R4-25+! #W! 4**20/56/+0! /8+! '(/4('! (3! @6',)4,/8! <5(/+%/4('! )8+5+@7! )8+'! 6! '(,+!

364*25+! 40!,+/+%/+,>! 6**!GT!PD90! 5+]2+0/4'-!RQQ!65+! *(%6**7! 5+5(2/+,!('/(! 6!@6%&2<!

/2''+*!@+/)++'! /8+!9PQ!6',! /8+!:9?! /8+!9PQ! /8+'!04-'6*0! /8+! *(%6*! 5+5(2/+! /(! /8+!

8+6,J+',>! )84%8! /54--+50! 6! 5+(</4.4Y6/4('! N5+5(2/+O! (3! /8+! GT! PD9! 6=(4,4'-! /8+!

364*+,! +*+.+'/A! X+/)++'! /8+! *(%6*! 5+5(2/+! 6',! -*(@6*! 5+5(2/+>! /8+! @6',)4,/8!

6**(%6/+,! /(! /8+! @6%&2<! /2''+*! 20+,! /(! 5+5(2/+! 6**! GT! PD90! 633+%/+,! @7! /8+! 364*25+!

,45+%/*7!4.<6%/0!/8+!c(D!<5(=4,+,!/(!/8+!5+5(2/+,!/56334%A!!

$*/8(2-8! c(D! ,+-56,6/4('! 3(5! 6! 08(5/! <+54(,! (3! /4.+! .67! @+! /(*+56@*+! 3(5! 0(.+!

/56334%>!/8+5+!65+!/56334%!/7<+0!5+]2454'-!/(!'(/!('*7!-2656'/7!360/!5+%(=+57!N)4/84'!6!

3+)!N/+'0!(3O!.4**40+%(',0O!@2/!6*0(!/8+!6@0+'%+!(3!c(D!,+-56,6/4('!,254'-!5+5(2/+0!

N<54(5! /(! /8+! 5+(</4.4Y6/4('! (3! 6! *(%6**7! 5+5(2/+,! GT! PD9O! 0(! /86/! D+5=4%+! P+=+*!
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$-5++.+'/! NDP$O! %(2*,! @+! <5+0+5=+,A! P+/! 20! 5+%6**! /86/! /8+! %(.<*+B4/7! (3! '(,+g0!

364*25+!5+%(=+57!4'%5+60+0!+B<('+'/46**7!)4/8!/8+!364*4'-!'(,+g0!,+-5++A!

!

B.>4;A!,'!7!5/-!+*&)*+!*2!8;(+,D),&/!:'*&-.&)*+<!,$')+0!#*.(#!'-'*$&-!D)&/!9FF!

$*/8(2-8!/8+!'+)!9CTJ@60+,!@6%&2<!/2''+*!<6/8!%(.<2/6/4('!/+%8'(*(-7!0<+%434+,!

4'!/840!%86</+5!6<<*4+0!/(!'(,+!RQQ!P4'&!6',!E(,+!<5(/+%/4('>!)+!)4**!3(%20!('!RQQ!

E(,+! <5(/+%/4('! )4/8! @6',)4,/8! <5(/+%/4('>! )84%8! 40! 6! 02<+50+/! (3! /8+! <5(@*+.!

0<6%+A!1',++,>!6/!6!3450/!04-8/>!%('04,+54'-!/8+!84-8+5!%(0/!(3!'(,+!<5(/+%/4('!4'!/+5.0!

(3! @6%&2<! @6',)4,/8! <5(=404('4'-! 6',! /8+! (=+56**! %(.<*+B4/7>! 4/! )60! 3450/!

+'=404('+,!/(!+B%*204=+*7! 3(%20!('! *4'&!<5(/+%/4('A!G840!)60!+=+'!.(5+!%(.<+**4'-!

04'%+! *4'&! 364*25+0! (%%25! ,56.6/4%6**7!.(5+! (3/+'! /86'! '(,+! <5(/+%/4('>! +0<+%46**7!

%('04,+54'-! /8+! '2.@+5! (3! 32'%/4('6*4/4+0! 02<<(5/+,! @7! .(,+5'! 5(2/+50! 02%8! 60!

E('JD/(<! 3(5)65,4'->! -56%+32*! 5+0/65/A!G86/!@+4'-! 064,>! 0+=+56*!.6I(5!(2/6-+0! /86/!

/((&! <*6%+! 4'! E(5/8! $.+54%6! NrUWsO! 08()+,! /86/! '(,+0! %(2*,! 364*?! 325/8+5.(5+! 6!

'(,+! 364*25+! .67! 86=+! 6! ,56.6/4%! 4.<6%/! ('! /8+! (=+56**! '+/)(5&! 6=64*6@4*4/7!

%(.<65+,!/(!6!*4'&!364*25+A!C('0+]2+'/*7>!/840!*+,!20!/(!%('%+'/56/+!(25!)(5&!('!/8+!

02<+50+/!(3!/8+!<5(@*+.!0<6%+!N'(,+!364*25+0O!4'!6,,4/4('6*!/(!DQP;!364*25+A!!

G8+!6<<5(6%8!,+04-'+,!4'!/840!%86</+5!6<<*4+0!/(!*4'&>!DQP;>!(=+5*6<<4'-!DQP;!6',!

'(,+!<5(/+%/4('A!
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P+/g0!%('04,+5!6!'(,+!h>!%(.<2/4'-!@6%&2<!/2''+*0!3(5!4/0!-!'+4-8@(50!

P+/g0!-!@+!/8+!/(/6*!'2.@+5!(3!'+4-8@(50!(3!/8+!'(,+!h!

-J"!40!/8+!'2.@+5!(3!@6%&2<!/2''+*0!%(.<2/+,!@7!'(,+!h! 3(5!6!'+4-8@(54'-!

9CC!%6**+,!'(,+!d!

G8+!/(/6*!'2.@+5!(3!@6%&2<!/2''+*0!%(.<2/+,!@7!h�N-J"O#!

C('04,+5!/)(!@6%&2<!/2''+*0!P&!6',!PG!)8+5+!&cG!∈r">!N-J"O#s!6',!&≠G!

G8+! 5+]2+0/+,! %6<6%4/7! 3(5! +6%8! *4'&! (,! /56=+50+,! @7! P&! 6',! PG! =! :4'!

N0#),/',/*fC$-*A&*,>! (3! +6%8! *4'&! 6*('-! /8+! <6/8! 0+-.+'/! <5(/+%/+,! @7! P&!

6',!PGOA!

G8+!.6I(5!@+'+34/!(3!<5(/+%/4'-!/8+!<54.657!@6',)4,/8!<((*!5+-65,*+00!(3!/8+!

6%/26*! 5+0+5=+,! @6',)4,/8! 40! /86/! /8+! %(.<2/6/4('! (3! /8+! @6%&2<! /2''+*! 40!

'(/!4.<6%/+,!@7!/8+!0+/!(3!<54.657!GT!PD90A!1',++,>!/8+!+'/45+!<54.657!<((*0!
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65+!<5(/+%/+,!)8+/8+5!(5!'(/!<54.657!GT!PD90!65+!6%/26**7!204'-!/8+!<54.657!

<((*A! $*/8(2-8! /8+! 6.(2'/! (3! @6%&2<! %6<6%4/7! 5+]245+,! 40! 6%/26**7! 84-8+5!

/86'! 5+]245+,>! /840! <5(=4,+0! 6! -5+6/! ,+6*! (3! 0/6@4*4/7! 04'%+! '+)! @6%&2<!

/2''+*0!<*6%+.+'/0!65+!('*7!/54--+5+,!)8+'!6!/(<(*(-7!%86'-+!/6&+0!<*6%+!4'!

/8+! '+/)(5&A! G8+! (=+520+! (3! @6%&2<! %6<6%4/7! 5+]245+,! @7! /840! 0%8+.+!

%('040/4'-! 4'! <5(/+%/4'-! /8+! 32**! <54.657! <((*! .67! ('*7! @+! <5(@*+.6/4%! 43!

@6%&2<! /2''+*0! <5(/+%/4'-! /8+0+! <((*0! %6''(/! @+! 3(2',! %('04,+54'-! /8+!

%6<6%4/7!(3!/8+!(=+5*67!@6%&2<!'+/)(5&A!G840!)(2*,!*+6,!/(!<65/46*!<5(/+%/4('!

N/8+!@6',)4,/8!(3!/8+!@6%&2<!/2''+*!40!*+00!/86'!/8+!6%/26*!<54.657!<((*O!(5!

@6%&2<!/2''+*!0<*4/!60!,40%200+,!8+5+63/+5A!

!

• G8+! 0+%(',! 6<<5(6%8! %('040/0! 4'! <5(/+%/4'-! /8+! 6%/26*! 6.(2'/! (3! 5+0+5=+,!

@6',)4,/8M!@7!%('/560/>!)4/8!/840!6<<5(6%8>!6!'(,+!d!6%/4'-!60!6!9CC!0+',0!6!

<6/8!%(.<2/6/4('!5+]2+0/!/(!4/0!'+4-8@(5!'(,+!V! 4'!%60+!(3!'(,+!<5(/+%/4('>!

5+]2+0/4'-!@6%&2<!/2''+*0!<6/8!3(5!+6%8!(3!4/0!EEmH90!/56=+504'-!/8+!'(,+!VA!

C('04,+54'-!6!'(,+!o!@+4'-!6!'+4-8@(5!(3!/8+!'(,+!V>!/8+!@6',)4,/8!5+]245+,!

3(5! /8+!@6%&2<! /2''+*!"!<5(/+%/4'-! /8+!<6/8!0+-.+'/! rdJVJos! 40!+]26*! /(! /8+!

02.! (3! @6',)4,/80! (3! 6**! <54.657! GT! PD90! /56=+504'-! /8+! rdJVJos! <6/8!

0+-.+'/>! <(/+'/46**7!.2*/4<*4+,! @7! 6!.2*/4<*74'-! 36%/(5!∆! *+6=4'-! 5((.! 3(5!
325/8+5!6,.4//+,!<54.657!GT!PD90>!)84%8!2'6=(4,6@*7!*+6,0!/(!5+]2454'-!*+00!

@6%&2<!@6',)4,/8!/86'!4'!/8+!3(5.+5!%60+!)8+5+!/8+!32**!<54.657!@6',)4,/8!

<((*!40!<5(/+%/+,A!!

!

G8+!.6I(5!,56)@6%&!(3!/840!6<<5(6%8!40!/86/!@6%&2<!%(.<2/6/4('!'++,0!/(!@+!

/54--+5+,!+6%8!/4.+!/8+!02.!(3!/8+!<54.657!GT!PD9!@6',)4,/80!N.(,2*(!/8+!

.2*/4<*74'-!36%/(5!∆O!40!+B%++,+,A!1'!84-8*7!,7'6.4%!+'=45('.+'/0!)8+5+!GT!

PD90!65+!(3/+'!5+5(2/+,!@+%620+!(3!35+]2+'/!*4'&!(5!'(,+!364*25+0>!(5!@+%620+!

GT! PD90g! @6',)4,/80! 65+! ,7'6.4%6**7! 5+J6,I20/.+'/! /(! 6%%(..(,6/+! 3(5!

/56334%!3*2%/26/4('!N+A-A!20+!(3!62/(J@6',)4,/8O>!02%8!35+]2+'/!@6%&2<!/2''+*!

%(.<2/6/4('!.67!*+6,!/(!2',+0456@*+!4'0/6@4*4/7A!E(/!('*7!'(,+0!'++,!/(!0+',!

<6/8!%(.<2/6/4('!5+]2+0/0!/(!/8+45!'+4-8@(50!('!6!35+]2+'/!@6040>!@2/!/8+0+!

'+4-8@(50!6%/4'-!60!9CT!'++,!/(!5+J%(.<2/+!6!'+)!0+/!(3!@6%&2<!/2''+*0!/86/!

.20/!@+!5+J04-'6*+,A!R25/8+5.(5+>!+6%8!/4.+!6!'+)!@6%&2<!/2''+*!40!04-'6*+,!

/8+!9PQ!.20/!/54--+5!6!*(%6*!%(.<2/6/4('!/(!0+*+%/!/8+!@6%&2<!/2''+*!3(5!+6%8!

<54.657!GT!PD9A!$*/8(2-8!/840!(<+56/4('!40!3645*7!0/564-8/3(5)65,!)8+'!('*7!

('+!EEmH9!@6%&2<!/2''+*! 40! 4'!<*6%+! 3(5!6!-4=+'!EEmH9>! /840!.67!@+%(.+!

%2.@+50(.+!08(2*,!6!0+/!-!(3!@6%&2<!/2''+*0!@+!5+]245+,!/(!<5(/+%/!6!04'-*+!

<6/8! 0+-.+'/! N/840! @4'J<6%&4'-! <5(@*+.! @+4'-! &'()'! 60! 6'! E9JC(.<*+/+!

%(.<2/6/4('!<5(@*+.OA!P60/!@2/!'(/!*+60/>!/840!.67!5+]245+!N08(2*,!@+!9CC!@+!

%(.<*+/+*7!0/6/+*+00O!5+/54+=4'-!/8+!EEmH9!@6%&2<!/2''+*0!%255+'/*7!4'!20+!

@7!6**!'+4-8@(50A!

$'! 6*/+5'6/4=+! %('040/0! 4'! 6,(</4'-! 6!.4B+,! 6<<5(6%8! 0)4/%84'-! @+/)++'! /8+! /)(!

.(,+0! (3! (<+56/4('! ,+0%54@+,! 6@(=+A! $! 9CC!.67! 0/65/! @7! 5+]2+0/4'-! 32**! <54.657!

@6',)4,/8! <((*! <5(/+%/4('A! R(5! +6%8! <5(/+%/+,! <6/8! 0+-.+'/>! 43! 6! 04'-*+! @6%&2<!

/2''+*!%6'!@+!3(2',!@7!/8+!6,I6%+'/!9CT!'(,+!(5!6!=+57!*4.4/+,!'2.@+5!(3!@6%&2<!
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/2''+*0!65+!02334%4+'/>!/8+'!/8+!9CC!6,(</0!/8+!3450/!6<<5(6%8>!(/8+5)40+!4/!0)4/%8+0!

@6%&! /(! +4/8+5! <5(/+%/4'-! 6! @6',)4,/8! <((*! 60! %*(0+! 60! <(004@*+! /(! /8+! 6%/26**7!

<54.657! <((*>! (5! 4/! 04-'6*0! /8+! 5+]2+0/+,! @6',)4,/8! /(! @+! <5(/+%/+,! N02.! (3!

@6',)4,/80!(3!/8+!<54.657!GT!PD90!3(5!/8+!<5(/+%/+,!<6/8!0+-.+'/OA!

%"#"% =87Y43!0499A6!/36.0!!

H'%+!6!@6%&2<!/2''+*!P!860!@++'!%(.<2/+,!3(5!6!<5(/+%/+,!<6/8!0+-.+'/!0>!/8+!9PQ!

'++,0!/(!6004-'!/8+!0+/!(3!<54.657!GT!PD90!/86/!/56=+50+!/8+!<6/8!0+-.+'/!0!6',!/86/!

)4**!.6&+!20+!(3!P!40!%60+!(3!'+B/J8(<!'(,+!364*25+A!

H'%+! 6-64'>! 4'! /8+! %60+!(3! *4'&!(5! DQP;!<5(/+%/4('>! /8+!.+%86'40.! 40! 4,+'/4%6*A!$'!

PDQ!.20/! 6004-'!6!@6%&2<! /2''+*! 3(5! +6%8!<54.657!GT!PD9A!G8+0+!<5(%+,25+0!6',!

6*-(54/8.0!65+!'(/!0<+%434%!/(!/8+!'(,+!364*25+!<5(/+%/4('!%60+A!

$0! ,+0%54@+,! 4'! /8+! <5+=4(20! 0+%/4('>! 4/! .67! '(/! 6*)670! <(004@*+! /(! 34',! 6! 04'-*+!

@6%&2<!/2''+*!(33+54'-!@6',)4,/8!<5(/+%/4('!3(5!6!<6/8!0+-.+'/!0>!/820!*+6,4'-!/(!6!

0+/!(3!-!@6%&2<!/2''+*!P&!)4/8!&!∈!r">-sA!1'!02%8!6!%60+>!/8+!9PQ!.20/!/8+'!<+53(5.!6!

@6%&2<!/2''+*!0+*+%/4('!3(5!+6%8!<54.657!GT!PD9!08654'-!/8+!06.+!<6/8!0+-.+'/A!!

!

B.>4;A!#$!7!E)+G4(.L)+0!4'*;#-6!'-1$)'-,!)+!.(%-!*2!E+!D)&/!+b^!IIK3:!;(.L$4!

&$++-#%!4'*&-.&)+0!(!4(&/!%-06-+&!

G8+!,+%404('J<6%&4'-!6*-(54/8.!40!4**20/56/+,!4'!R4-25+!V_A!1'!/840!+B6.<*+>!/8+!9CT!

J[! 860! 5+/25'+,! /85++! @6%&2<! /2''+*0! PS>! P[! 6',! Pk! 4'! (5,+5! /(! <5(/+%/! /8+!

@6',)4,/8! (3! /8+! <6/8! 0+-.+'/! JSJJ[JJk! 4'! %60+! (3! 364*25+! (3! /8+! '(,+! J[A! $0! 6!

5+.4',+5! /8+!<5(/+%/+,!@6',)4,/8! 40!+4/8+5!+]26*! /(! /8+!:4'!NC$-*A&*,>f9))1f1&-2!
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NJSJJ[O>!C$-*A&*,>f9))1f1&-2NJ[JJkOO!(5!/8+!D2.!(3!6**!<54.657!GT!PD90!/56=+504'-!

/8+! <6/8! 0+-.+'/!JSJJ[JJk!.(,2*(! /8+!.2*/4<*74'-! 36%/(5!∆! N4'! /840! +B6.<*+>! /8+!
02.!(3!@6',)4,/8!(3!/8+!<54.657!GT!PD90!"S>!"[!6',!"kOA!G8+!9CT!NJ[O!/8+'!5+/25'0!

/8+! <6/8! 6',!@6',)4,/8! 3(5! +6%8! @6%&2<! /2''+*!PS>!P[>!Pk>!)84%8! *+6=+0! /8+!9PQ!

NJSO!)4/8!6!@4'J<6%&4'-!,+%404('!0(!60!/(!,+/+5.4'+!)84%8!@6%&2<!/2''+*!/(!20+!3(5!

+6%8!<54.657!GT!PD9A!G8+!@6%&2<! 0+*+%/4('! 6*-(54/8.! 40! '('! /54=46*! NE9JC(.<*+/+!

<5(@*+.O! 6',! (2/! (3! /8+! 0%(<+! (3! /840! /8+040>! /840! 65+6! @+4'-! %(=+5+,! 4'! .6'7!

5+0+65%8!<6<+50!6',!/8+040A!

1'!(5,+5!/(!6=(4,!/8+!04/26/4('!)8+5+@7!/8+!9CT!)(2*,!5+/25'!6!*65-+!0+/!(3!@6%&2<!

/2''+*0! +6%8! )4/8! 6! 0.6**! N<(/+'/46**7! '('! 206@*+O! @6',)4,/8! 04Y+>! )+! 86=+!

+B/+',+,!4'!/840!5+0+65%8!/8+!9CT9!<5(/(%(*!4'!(5,+5!/(!6**()!/8+!9CC!/(!04-'6*!4'!4/0!

<6/8! %(.<2/6/4('! 5+]2+0/! /8+!.6B4.2.! '2.@+5! (3! @6%&2<! /2''+*0! /86/!.20/! @+!

%(.<2/+,! 3(5!6!-4=+'!<5(/+%/+,!<6/8!0+-.+'/!6*('-!)4/8! /8+!.4'4.2.!6.(2'/!(3!

@6',)4,/8! 3(5! +6%8! @6%&2<! /2''+*A! D2%8! 6'! +B/+'04('! .4/4-6/+0! /8+! 540&! (3!

2'0(*=6@*+! @6%&2<! /2''+*! 6**(%6/4('! 6/! /8+! 9PQ>! 6',! /8+0+! =6546@*+0! %6'! @+! 20+,!

6%%(5,4'-!/(!/8+!'6/25+!(3!/8+!<54.657!GT!PD90!N6!*65-+!'2.@+5!(3!0.6**!<54.657!GT!

PD9!6**()0! 3(5!.(5+! 3*+B4@4*4/7! 4'! /+5.0!(3!@6%&2<! /2''+*0>! /820!6! *65-+!'2.@+5!(3!

0.6**!@6%&2<!/2''+*0!40!/(*+56@*+?!/840!40!4'!%('/560/!)4/8!/8+!%60+!)8+5+!/8+!9PQ!860!

/(!6004-'!@6%&2<!/2''+*0!3(5!6!0.6**!'2.@+5!(3!*65-+!<54.657!GT!PD90OA!

%"#"' NI0A9/.19/!01!H460.36A!587Y43!3116/!!

$0! 6*5+6,7! <(4'/+,! (2/>! RCX:! 40! '(/! 5+0/54%/+,! /(! /8+! 02<<(5/! (3! :9PD! GT! R60/!

Q+5(2/+! E(,+! <5(/+%/4('! 6',! 3(5! 6! 04'-*+! <((*! (3! @6',)4,/8A! S654(20! .(,+0! (3!

<5(/+%/4('!%6'!@+!20+,! 4'!6!'+/)(5&M! *4'&!<5(/+%/4('>!'(,+!<5(/+%/4('>!D865+,!Q40&!

P4'&!;5(2<!NDQP;O>!6',!+=+'!DFP;!ND865+,!DQP;!F+<+',+'%7!P4'&!;5(2<OA!!

G8+! )+**J&'()'! '(/4('! (3! DQP;! 0*4-8/*7! 4'%5+60+0! /8+! %(.<*+B4/7! (3! <5(=4,4'-!

@6',)4,/8!<5(/+%/4('!%(.<65+,!/(!/8+!04.<*+5!%60+!(3!*4'&!<5(/+%/4('!04'%+!6!0+/!(3!

*4'&0! .67! 04.2*/6'+(20*7! 364*! 2<('! /8+! 364*25+! (3! 6! *4'&! +*+.+'/! N3(5! +B6.<*+>! 6!

04'-*+!34@+5!%2/!(5!FnF:!%(.<('+'/!364*25+!.67!*+6,!/(!6!'2.@+5!(3!*4'&!364*25+0OA!!

RXC:! 3(5! DQP;! <5(/+%/4('! .6&+0! 20+! (3! 6! 04.4*65! 6<<5(6%8! 60! 3(5! @4J,45+%/4('6*!

*4'&0M! 43! 6!@4J,45+%/4('6*! *4'&!(! 40!<5(/+%/+,!)4/8!RXC:>! /8+! /)(!@6%&2<! /2''+*0!PS!

6',!P[!.20/!@+!%(.<2/+,!)84*+!+'0254'-!/86/!/8+!02.!(3!/8+45!@6',)4,/8!40!/6&+'!

4'/(!6%%(2'/!4'!/+5.0!(3!@6%&2<!@6',)4,/8!04'%+!/8+!*4'&!364*25+!)(2*,!2'6=(4,6@*7!

*+6,!/(! /8+!04.2*/6'+(20!6%/4=6/4('!(3!@(/8!@6%&2<!/2''+*0?! 4'!(/8+5!)(5,0!/8+!@4J

,45+%/4('6*! *4'&! 08(2*,! @+! /5+6/+,! 60! 6! 0+/! (3! /)(! ,+<+',+'/! 2'4,45+%/4('6*! *4'&0>!

+6%8!5+]2454'-!4/0!()'!@6%&2<!/2''+*A!G840!4.<*4+0!3(5!@(/8!+',0!(3!/8+!@4,45+%/4('6*!

*4'&! /(!@+!<5(/+%/+,!@7!RC:X! /(!@+! %((5,4'6/+,!)8+'! %(.<2/4'-! /8+45! 5+0<+%/4=+!

@6%&2<!/2''+*0A!G(!/86/!+',>!RCX:!40!+B/+',+,!0(!60!/(!,7'6.4%6**7!+*+%/!('+!+',!(3!

/8+!*4'&!60!/8+!9CT!5+0<('04@*+!3(5!/8+!%(.<2/6/4('!(3!@(/8!@6%&2<!/2''+*0!0(!60!/(!

+'025+!/86/!@(/8!@6%&2<!/2''+*0!65+!'(/!/5+6/+,!60!4',+<+',+'/!@6%&2<!/2''+*0!N6!

04.<*+!6*-(54/8.!3(5!/8+!9CT!+*+%/4('!%('040/0!4'!204'-!/8+!0.6**+0/!19!6,,5+00OA!G86/!

6<<5(6%8! 40! 3(**()+,! )8+'! %(.@4'4'-! *4'&! 6',! '(,+! <5(/+%/4('! N)8+'! 4/! 40! '(/!
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<(004@*+!/(!/+**!)8+/8+5!/8+!364*25+!40!6!*4'&!(5!'(,+!364*25+O>!@4,45+%/4('6*!*4'&0!@2/!

6*0(!DQP;!)8+'!6!*4'&!@+*('-0!6/!.(0/!/(!('+!DQP;A!!

G8+!%60+!(3!6!*4'&!@+*('-4'-!/(!.2*/4<*+!4',+<+',+'/!DQP;!40!0*4-8/*7!.(5+!%(.<*+BM!

P+/g0!DQP;!.S!6',!.[!@+!/)(!DQP;!.6,+!(3!*4'&0!1S>!e>!1-!6',!.[!.6,+!(3!*4'&0!1mS>!e>!

1m6!5+0<+%/4=+*7!!

"2!.S∩.[≠∅!N4'!(/8+5!)(5,0!/8+5+!40!6/!*+60/!('+!*4'&!12!/86/!@+*('-0!/(!@(/8!.S!6',!
.[O!&/-+!

• ~1SeA1-�∩~1mSe1m6�≠∅!NDQP;0!(=+5*6<O!

• G8+!%(.<2/6/4('!(3!~CSeAC-�!.20/!/8+!%((5,4'6/+,!

• $',!/8+!%(.<2/6/4('!(3!~CmSeCm6�!.20/!6*0(!@+!%((5,4'6/+,!

• L?4/!/8+!%(.<2/6/4('!(3!~CSeAC-�!∪!~CmSeCm6�!.20/!6*0(!@+!%((5,4'6/+,!

A+,!)2!

n+!067!/86/!/8+!*4'&0!1S>!e>!1-!>!1mS>!e>!1m6!65+!DQP;!,+<+',+'/A!

1/! /820! 5+02*/0! /86/! 43! 6! *4'&!@+*('-0! /(!.2*/4<*+! DQP;! NDQP;!65+!'(/!,40I(4'/O>! /)(!

@6%&2<!/2''+*0!<5(/+%/4'-!4',+<+',+'/!*4'&0!/86/!65+!'(/!DQP;!,4=+50+!5+]245+!/8+45!

@6%&2<!/2''+*!<6/80!%(.<2/6/4('!/(!@+!%((5,4'6/+,A!

RXC:! 40! /8+'! +B/+',+,! 0(! 60! /(! 5+-5(2<! 6**! *4'&0! )8(0+! <5(/+%/4('! .20/! @+!
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! "#$!%&"#!'()%*"&"+(,!$-$)$,"!&.'#+"$'"*.$!

!

"#_!

860! <5+=4(20*7! @++'! %(.<2/+,>! /8+! 0/6/+*+00! 9CT! %6'! /57! /(! .4'4.4Y+! /8+!
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6=(4,6'%+!.+%86'40.0!02%8!60!Q6',(.!T65*7!F40%65,!NQTFO!|!0++!rZ"sOA!!
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rZVs!%(=+50!4'!,+/64*0!/8+!'2.@+5!(3!/+%8'4%6*!4002+0!6',!*4.4/4'-!36%/(50!/86/!6540+!
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'+/)(5&! /(<(*(-7! 4'3(5.6/4('>! /820! 6! 02@0+/! .! (3! Q�Ni>HO! N/8+! 5+60('! )87! /8+!

-6/8+5+,!/(<(*(-7!4'3(5.6/4('!40!6!02@0+/!(3!Q!40!@+%620+!<65/46*!4'3(5.6/4('!5+*6/+,!

/(! /8+!-56<8!+,-+0!.67!@+!6=64*6@*+!(5!+=+'!,+/+%/+,!@7!<5(/(%(*0! 52''4'-! 4'! /8+!

'+/)(5&OA! G(! /86/! 64.>! <5(/(%(*0! 02%8! 60! 19=Z! E+4-8@(5! F40%(=+57! %6'! @+! 20+,>!

62-.+'/+,! )4/8! *4'&! .+/54%! 4'3(5.6/4('! %(**+%/+,! @7! 5+.(/+! :CHA! P4'&! .+/54%!

4'3(5.6/4('!40!%54/4%6*!6',!%6'!@+!*(%6**7!%(.<2/+,!@7!:CH!204'-!04.<*+!6*-(54/8.!

6=+56-4'-!(2/!.+/54%0!02%8!60!/8+!TG�!204'-!6!*()J<600!34*/+5>!@60+,!('!*()+5!*67+5!

4'3(5.6/4('!02%8!60!/8+!<+5%+'/6-+!(3!6%&'()*+,-+,!<6%&+/0!(5!/8+!*4'&!QDD1A!:CH!

.67! 34*/+5! (2/! 0<+%434%! *4'&0! '(/! 06/40374'-! *(%6*! %(',4/4('! N*+=+*! (3! 0/6@4*4/7! '(/!

+B%++,4'-! <5+,+/+5.4'+,! /85+08(*,OA! E+/)(5&! /(<(*(-7! 4'3(5.6/4('! 40! /8+'!

04-'6*+,! @7!:CH0! /(! /8+! F1$JQ! 204'-! /8+! ,+-+'+56/+,! 5(2/4'-! <5(/(%(*! ,40%200+,!

8+5+63/+5! (5! =46! 2'4%60/!.+006-4'-A! 1'! (/8+50!)(5,0>! /8+! 0/6/+! %(**+%/4('! +'-4'+! 40!

5+0<('04@*+!3(5!-6/8+54'-!4'3(5.6/4('!5+*6/+,!/(!/8+!%(''+%/4=4/7!@+/)++'!+6%8!<645!

(3!'(,+0!N-&>-GO!∈!HA!

D4-'6*4'-! .+006-4'-! 4'! 99T1! 9CT! 65%84/+%/25+0! 6<<*4+,! /(! PPE0! 40! 4**20/56/+,! 4'!

R4-25+!VUA!

F0A3V*M!X24*,!D&-J"TQU!



! "V[!

D/+<J"!%('040/0!4'!204'-!6'!(=+5J04.<*434+,!<5(6%/4=+!Q(2/4'-!95(/(%(*!NQ9O!@24*,4'-!

6!FHF$;!%6**+,!D&-J"!∈!~J"S!eA!J"-�!

Q9! 40! 6'! (=+504.<*434+,! <5(6%/4=+! ,40/6'%+! =+%/(5! 5(2/4'-! <5(/(%(*! 0<+%434%6**7!

,+04-'+,!3(5!:CH0A!X7!%('/560/!)4/8!Q9P>!Q9!,(+0!'(/!02<<(5/!6'7!3(5.!6!%(.<*+B!

5+-2*65! +B<5+004('0! 20+,! @7! HR! 3(5! <65+'/! 0+*+%/4('! 6',! 0(<840/4%6/+,! <65+'/!

0+*+%/4('!6*-(54/8.!/86/!.67!/6&+!4'/(!6%%(2'/!%(.<*+B!+=+'/0!02%8!60!840/(54%6*!(3!

/8+! *4'&! @+86=4(5>! 870/+5+040! (5! (/8+5! *4'&! .+/54%! 6',! (5! %('0/564'/A! Q9! %6'! @+!

,+54=+,!35(.!Q9P!@7!&++<4'-!32',6.+'/6*!%(.<('+'/0!02%8!60!/8+!/54%&*+!6*-(54/8.!

3(5! %('/5(*! <6%&+/0! ,400+.4'6/4('! 20+,! /(! @24*,! /8+! D&-J"! -56<8! @2/! %(.<*+B!

<5(%+004'-!52*+0!/(!(</4.4Y+!<6/8!%(.<2/6/4('!65+!5+.(=+,A!D4.4*65*7!6*/8(2-8!*((<!

,+/+%/4('!.+%86'40.0!@60+,!('!<6%&+/!8+6,+5!4'0<+%/4('!N,6/6!<6/8!=6*4,6/4('O!%6'!

@+! &+</>! *((<! 5+0(*2/4('! 40! *+3/! /(! /8+! F1$JQ! 6',! :CH! 04.<*7! '(/434+0! /8+! F1$JQ!

)4/8(2/!5+0(*=4'-!N@5+6&4'-O!*((<0A!D8(2*,!6'!(=+504.<*434+,!=+504('!(3!Q9P!@+!20+,!

3(5!Q9>!'+/)(5&!/(<(*(-7!4'3(5.6/4('!-6/8+5+,!@7!/8+!0/6/+!%(**+%/4('!+'-4'+!%6'!@+!

<+53(5.+,! @7! 204'-! Q9P! F$H! .+006-+0! 62-.+'/+,! @7! /8+! 5+]245+,! 0+/! (3! *4'&!

.+/54%0A!

F0A3V$M!X24*,4'-!HGQN;O!

P+/g0! C(0/NJ"&O! @+! /8+! /(/6*! %(0/! (3!J"&! 6%%(5,4'-! /(! 0(.+! (@I+%/4=+! 32'%/4('A! G8+!

(@I+%/4=+!32'%/4('!20+,!@7!/8+!99T1J9CT!%(2*,!@+!60!04.<*+!60!.4'4.4Y4'-!/8+!%(0/!(3!

QG4!)8+5+M!

!"#$!!"!! ! !"#$!!!!
!!!

!!!

!

X7!%('/560/>!/8+!(@I+%/4=+!32'%/4('!.67!@+!04-'434%6'/*7!.(5+!%(.<*+B!%('040/4'-!(3!

%(.<2/4'-! /8+! 08(5/+0/! <6/80! 06/40374'-! 6! 0+/! (3! %('0/564'/0! ~NS! e! N-�! )84*+!

.4'4.4Y4'-!6!0+/!(3!<6/8!%(0/0!4'!/8+!'+/)(5&!6',!@(2',4'-!/8+!<6/8!%(0/!,433+5+'%+!

@+/)++'!<645!(3!<6/80!N6!3645*7!%(..('!5+]245+.+'/0!)8+'!,2<*4%6/4'-!/56334%!6*('-!

,4=+50+!<6/80OA! 1'! /840!6*-(54/8.!)+!20+! /8+!HR!6%%(5,4'-!)84%8! /8+!%(0/!(3!J"&! 40!

,+34'+,!60!/8+!02.!(3!/8+!%(0/!(3!4/0!+,-+0!N60!4'!/8+!<5+=4(20!3(5.2*6OA!

n+!,+34'+!M"JTQU!02%8!/86/M!

M"JTQU�!D&-!3(5!G�"e�!!"!!!!N !"#$!!!!
!!!

!!!
O!!

@;13A;0.A/!

M"JTQU!∈!~J"S!eA!J"-�!

C(0/ND&-J"O!≥!C(0/!NM"JTQUO!

G8+!65%84/+%/25+!,(+0!'(/!<5+%*2,+!/8+!F1$JQ!6%/4'-!60!6!9CT!35(.!204'-!6'7!3(5.!(3!

%(.<*+B!E9J%(.<*+/+!6*-(54/8.!6%%(5,4'-! /(! /8+!HR!(5! 04.<*+5!6*-(54/8.!02%8!60!

/8+!F4I&0/56!6*-(54/8.!)8(0+!%(.<*+B4/7!40!MN�H�!x!�i�!*(-!�i�O!204'-!R4@('6%%4!8+6<!

N@7!%('/560/!)4/8!/8+!(54-4'6*!4.<*+.+'/6/4('!)8(0+!%(.<*+B4/7!)60!MN�i�#OO!A!T=+'!



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

!

"W_!

.(5+!0(<840/4%6/+,!=+504('0!(3!/8+!F4I&0/56!6*-(54/8.!02%8!60! 4'%5+.+'/6*!D9R!%6'!

@+!20+,!/(!325/8+5!5+,2%+!/8+!52''4'-!/4.+!%(.<*+B4/7A!

E(/+!/86/!/8+!32',6.+'/6*!65%84/+%/256*!%8656%/+540/4%!(3!/8+!F1$JQ!40!/86/!4/!6%/0!60!6!

9CT!%6<6@*+!(3!204'-!/8+!02@0+/!.!(3!Q�Ni>HO!-6/8+5+,!@7!/8+!0/6/+!%(**+%/4('!+'-4'+!

/(!%(.<2/+!M"JTQU!6%%(5,4'-!/(!/8+!HRA!

$/!/4.+!,�_>!J"T,U!40!,+34'+,!60!/8+!Q(2/4'-!G(<(*(-7!20+,!4'!/8+!'+/)(5&!6/!/4.+!/!

)8+5+!J"T,U!∈!~J"S!eA!J"-�>!J"T,_U!

?**4!S)+2)+)&-!#**4T!

P+/g0!∆T,U�C(0/NJ"T,UOJC(0/NM"JTQUO!

P+/g0!∆6$XT,U! @+! /8+!.6B4.2.! /(*+56@*+! <6/8! %(0/! ,433+5+'%+! @+/)++'! /8+! %255+'/!
5(2/4'-!/(<(*(-7!6',!/8+!(</4.2.!-56<8!M"JTQU!%(.<2/+,!@7!/8+!9CT!NF1$JQOA!

P+/g0!9'&!@+!/8+!<6/8!%(0/!(3!6!<6/8!9&!@+/)++'!/)(!=+5/4%+0!4!6',!+!)8+5+!4!6',!+!∈!S>!

q9&q≤qHq[!

"2!∆T,U�C(0/NJ"T,UOJC(0/NM"JTQUO!�!∆6$XT,U!*'!!!6'!4'/+-+5!&!02%8!/86/!9'&!,(+0!
'(/!06/4037!/8+!DP$!<5(=4,+,!@7!/8+!C1C!3(5!9&!&/-+!

F-4-(&!$+&)#!∆T,U�C(0/NJ"T,UOJC(0/NM"JTQOO!~!∆f6$XT,U!*'!!!!6'!
4'/+-+5!&!02%8!/86/!9'&!,(+0!'(/!06/4037!/8+!DP$!<5(=4,+,!@7!/8+!C1C!3(5!

9&!

C(.<2/+!J"G! 0(! /86/!∆T,U! ~!∆f6$XT,U! 6',!9'&! 06/4034+0! /8+! DP$!
6%%(5,4'-!/(!HRg!%6**+,!/8+!4.<5(=+.+'/!(@I+%/4=+!32'%/4('!

9*'!+6%8!4.<6%/+,!'(,+!5+02*/4'-!35(.!J"G!

D+',! 6! 2'4%60/!.+006-+! N<208!.(,+! (3! /8+! 99T1! 9CTO!

4',4%6/4'-!/8+!%86'-+!(3!<5+3+55+,!'+B/!8(<!0+*+%/4('!

A+,!9*'!

$5.!6!/4.+5!"A!

Z()&!2'/4*!+B<456/4('!(3!/4.+5!"A!

C(.<2/+! ∆T,U�C(0/NJ"T,g"AUOJC(0/NM"JTQUO! 6',! +=6*26/+!

)8+/8+5!!!6'! 4'/+-+5! &! 02%8! /86/!9'&! ,(+0! '(/! 06/4037! /8+! DP$!

<5(=4,+,!@7!/8+!C1C!3(5!9&!

A+,!F-4-(&!H+&)#!

A+,!)2!

A+,!?**4!
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G8+!6*-(54/8.!0<+%434+,!6@(=+!<+53(5.0!4'%5+.+'/6*!%+'/56*4Y+,!<6/8!%(.<2/6/4('!

@7! /8+! F1$JQ! 2'/4*! 6! 5(2/4'-! /(<(*(-7! QG4! 40! 3(2',! 4'! /8+! '+/)(5&>! /86'&0! /(! /8+!
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@2/! 6*0(! 4'<2/0! 35(.! /8+! C1C! 4'! /8+! 3(5.! (3! 6! 0+54+0! (3! +=+'/0! 6',! '+/)(5&!

<+53(5.6'%+0!.+/54%0A!

&"$ L;822.7!N9>.9AA;.9>!.9!@@NMV58/AD!9A0X1;Y/!

1'! /840! 0+%/4('! )+! +B<*(5+! /8+! 20+! (3! /8+! 9CT! 65%84/+%/25+! /(! <+53(5.! /56334%!

+'-4'++54'-! 4'! PPE0! /86'&0! /(! /8+! 20+! (3! 99T1J9CT! 4.<*+.+'/+,! ('! 6! F1$JGT!

.(,2*+! 8(0/+,! ('! PXQ! %('04,+54'-! /8+! 0<+%434%! 5+]245+.+'/0! (3! PPE0A! G56334%!

T'-4'++54'-! 40! 2',(2@/+,*7! 6! %54/4%6*! %(.<('+'/0! (3! /8+! 1(G!)8+5+! @6',)4,/8! 40!

+B/5+.+*7! 0%65%+! 4'! 360/! -5()4'-! /56334%! ,+.6',>! )84*+! 0/4**! %65+32*! %65+! .20/! @+!

-4=+'!/(!/8+!%('/5(*!<*6'+!(=+58+6,!(3!GT!/+%8'4]2+0A!

!

B.>4;A!#)!7!@)0+(#)+0!6-%%(0)+0!)+!::A"!:BA!('./)&-.&$'-!)+!??I%!&*!4-'2*'6!

'*$&)+0!(+,!&'(22).!-+0)+--')+0!

$*-(54/8.!20+,!@7!/8+!F1$JGT!3(5!/56334%!+'-4'++54'-!4'!PPE!204'-!6!99T1!9CTJ@60+,!

6<<5(6%8A!

D/+<J"M!L;822.7!H80;.I!71H34080.19M!!
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!

"W#!

D/6/+32**! 9CT! 40! 6'! +B6.<*+!)8+5+! /8+! &'()*+,-+! (3! /8+! /56334%!.6/54B! /(! -*(@6**7!

(</4.4Y+!6! 0+/!.! (3!<54.657!GT!PD90! 40! 5+]245+,?!@7!%('/560/>! /56334%!<5(34*+! 35(.!6!

'(,+!2!∈!i! /(!6**!'(,+0!-!∈! �i�J2! 40!02334%4+'/! 4'! /8+!%60+!(3!,40/54@2/+,!CD9R!<6/8!

%(.<2/6/4('!6/!/8+!%(0/!(3!6!*+00!(</4.6*!<54.657!GT!PD9!<*6%+.+'/A!!

C('04,+54'-!/8+!%255+'/!%('0/564'+,!(3!/8+!'(,+0!5+04,4'-!4'!PPE0>!/8+0+!'+/)(5&0!

65+!'(/!+B<+%/+,!/(!@+!GTJ+'6@*+,A!!

G820! )+! 0<+%437! 6! ,433+5+'/! 6<<5(6%8! )8+5+! 4'! 5(2/+,! PPE0>! /8+! F1$JGT! +'-4'+!

8(0/+,!('!/8+!PXQ!%(**+%/0!/8+!/56334%!.6/54B!/86'&0!/(!=654(20!/+%8'(*(-4+0!02%8!60!

F++<!96%&+/! 1'0<+%/4('! NF91O! 04'%+!.(0/!(3! /8+! /56334%! /56'04/!=46! /8+!PXQA!R(5! /8+!

/56334%! '(/! /56'04/4'-! /85(2-8! /8+! PXQ>! 6*0(! %6**+,! /8+! 9(4'/JG(J9(4'/! /56334%>!)8+'!

/8+! /56334%! 56/+! 35(.! 6! '(,+! 2! /(! 6! '(,+! 2m! +B%++,0! 6! <5+J%('34-25+,! /85+08(*,>! 6!

.+006-+! .67! @+! -+'+56/+,! @7! /8+! '(,+! 2! /86/! 0+',0! 60! 6! 2'4%60/! .+006-+! /(!

,7'6.4%6**7!2<,6/+!/8+!PXQ!8(0/+,!99TJ9CT!N,40%(=+5+,!=46!1;9!+B/+'04('0OA!!

D2%8!6!.+%86'40.0!6**()0!/8+!PXQ!3(5!%(.<2/4'-!/8+! /56334%!.6/54B!:N/O>!)84%8! 40!

5+<5+0+'/+,!60!6!.6/54B!DN,O!02%8!60M!

!

M (t) =

0 ... tr(1, V )

tr(i, j)

tr(V ,1) ... 0
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n8+5+!,#T&cGU!40!/8+!6=+56-+,!/56334%!N6*/+5'6/4=+*7!<+6&0!(3!/56334%!.67!@+!20+,O!35(.!

'(,+!&!/(!'(,+!G!!

$/!/840!<(4'/>!/8+!F1$JQ!6<<*4+0!6!0+/!B!(3!34*/+54'-!52*+0!20+,!@7!6!32'%/4('!3NO!/(!34*/+5!

(2/!+6%8!+'/57!,#T&cGU!(3!/8+!.6/54B!DT,UA!!

R(5!+B6.<*+M!

• ,#T&cGU��_! 43! ,#T&cGU~"D&-! N.4'4.2.! 6.(2'/! (3! /56334%! /(! /54--+5! /56334%!

+'-4'++54'-O!

• ,T&cGU��_! 43! FDC9N4'0<+%/+,! /56334%O! ∈! ~WN.0S>! e>! W.N02�! N('*7! /8+! /56334%!

.65&+,! )4/8! 0<+%434%! F4330+5=! C(,+! 9(4'/! Nr[VsO! 65+! %('04,+5+,! 3(5! G56334%!

T'-4'++54'-O!!

• e!



! "WV!

G820>!/8+!F1$JQ!%(.<2/+0M!DmT,U�3TDT,UO�3N

0 ... tr(1, V )

tr(i, j)

tr(V ,1) ... 0
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0 ... tr '(1, V )

tr '(i, j)

tr '(V ,1) ... 0
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n8+5+!3NO!40!/8+!34*/+54'-!32'%/4('A!

E(/+!/86/!/8+!20+!(3!(/8+5!/+%8'4]2+0!02%8!60!<(**4'-!(3!:6'6-+.+'/!1'3(5.6/4('!

X60+!N:1X0O!=46!6!<5(/(%(*!02%8!60!DE:9!Nr[Ws>!r[Us>!r[ZsO!40!4**J024/+,!3(5!PPE0!

@+%620+! (3! /8+! 6.(2'/! (3! -+'+56/+,! /56334%! 6',!.+.(57! 3((/<54'/! 5+]245+,! @7!

/8+!<5(/(%(*A!G840! I20/434+0! /8+!20+!(3!F91! /+%8'4]2+0! /86/!%(2*,!+4/8+5!6<<*7! /(!

/8+! )8(*+! /56334%! (5! .67! 6*/+5'6/4=+*7! @+! 6<<*4+,! /(! 0+*+%/4=+! 06.<*+0! 204'-!

/56334%!06.<*4'-!/+%8'4]2+0!6',!<5(%+004'-!(3!C($9!<6%&+/0A!

F0A3V$M!%(55+*6/4('!(3!DmT,U!6',!J"T,U!

G8+!F1$JGT!+'-4'+!/8+'!%(55+*6/+0!DmT,U!6',!J"T,U!/86/!40!.6,+!(3!*4'&!(4c+!)8+5+!4c+!

∈!iA!

P+/g0!�J"T,U�!@+!/8+!'2.@+5!(3!*4'&0!4'!J"T,UA!�J"T,U�≤!�i�!

P+/g0!%6**!3gNAO!/8+!32'%/4('!6**()4'-!/(!%(.<2/+!/8+!6=+56-+!*4'&!*(6,!('!+6%8!*4'&!(4c+!

)8+5+!4c+!∈!i`!

G8+!F1$JGT!3450/!-6/8+50!/8+!5(2/4'-!/(<(*(-7!J"T,U! 35(.!/8+!F1$JQ!5(2/4'-!+'-4'+!

6',!/8+'!5+/54+=+0!3(5!+6%8!*4'&!(4c+!)8+5+!4>+!∈!i! /8+!5+0<+%/4=+!*4'&0!@6',)4,/80!

%6**+,!PT(4c+UA!!

PT(4c+U! 40!/7<4%6**7!,7'6.4%!40!PPE!N/840!40!3(5!+B6.<*+!/8+!%60+!(3!1TTT!^_#A"UAW!(5!

1TTT! 9"[_"A#! *()J<()+5! *4'&0! /86/! 5+*7! ('! /8+! <8704%6*! *67+5! %8656%/+540/4%0?! /8+!

*4'&!@6',)4,/8!6',!/820!/8+!6=64*6@*+!/85(2-8<2/!=657!)4/8!/8+!'+/)(5&!%(',4/4('0A!

1'!(5,+5!/(!%(.<2/+!PT(4c+UT,U>!'+/)(5&!<5(@+0!65+!56',(.*7!-+'+56/+,!/(!6**!'(,+0!

4'!/8+!'+/)(5&!N.65&+,!60! *()!<54(54/7!/56334%O!6',!/8+!=6*2+0!PT(4c+U!65+!5+%(5,+,!

3(5! +6%8! /56=+50+,! *4'&! 6*('-! /8+! <6/8A! ;6/8+54'-! 02%8! ,6/6! 6**()0! /8+! F1$JGT! /(!

%(.<2/+!/8+!,7'6.4%!*40/!(3!6**!@6',)4,/8!*4'&0!4'!/8+!'+/)(5&M!

PE11��~PS>!eA>!P"�!)8+5+!"��J"T,U�!6',!P&�*4'&�@6',)4,/8NP&T,UU!)8+5+!P&T,U!∈!J"T,U!

H/8+5!*4'&!*67+50!/+%8'4]2+0!.67!@+!6=64*6@*+!3(5!/8+!%(.<2/6/4('!(3!P&?! /840! 40!/8+!

%60+!3(5!+B6.<*+!)8+'!6!%+'/56*!%('/5(**+5!<+53(5.0!56,4(!0*(/!6004-'.+'/0A!

n+! /8+'! ,+34'+! /8+! 32'%/4('! 3gNO! /86/! %(55+*6/+0! /8+! /56334%! .6/54B>! /8+! 5(2/4'-!

/(<(*(-7! %(.<2/+,! @7! F1$JQ! 6',! /8+! 0+/! (3! %(.<2/+,! *4'&! @6',)4,/80! 4'! /8+!
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$!*40/!(3!%('-+0/+,!*4'&0!H⊆~((S>!e>!((qJ"T,Uq�!40!/8+'!%(.<2/+,!/86/!%(.<540+0!/8+!0+/!

(3!*4'&0!/86/!+B<+54+'%+!N*('-J*4=+,O!%('-+0/4('!6',!5+]245+0!G56334%!T'-4'++54'-A!!

!E(/+!/86/!%(.<*+.+'/657!/+%8'4]2+0!%6'!@+!20+,!/(!3*6-!*4'&0!/86/!@+*('-!/(!~((S>!

e>!((qJ"T,Uq�!/(!@+!6,,+,!/(!/8+!H!*40/!204'-!1C:9!.+006-+0!(5!6'7!(/8+5!3(5.!(3!*4'&0!

%('-+0/4('! ,+/+%/4('A! R(5! +B6.<*+>! /8+! 5(2/4'-! <5(/(%(*! .67! %6557! 6,,4/4('6*!

4'3(5.6/4('!5+*6/+,!/(!6=+56-+,!*4'&!*(6,0!%(.<2/+,!@7!/8+!'(,+0!4'!/8+!'+/)(5&?!6!

'+)! GSP! %(2*,! @+! 6,,+,! /(! /8+! F$H! .+006-+0! 0+'/! /(! /8+! FHF$;! 5((/! 4'! /8+!

+B6.<*+!(3!Q9PA!1'!6,,4/4('>!/8+!TB<*4%4/!C('-+0/4('!E(/434%6/4('!NTCEO!/+%8'4]2+!60!

,+34'+,!4'!r[\s!6',!r[^s!%(2*,!@+!20+,!@7!/8+!F1$JGT!.(,2*+!/(!4,+'/437!%('-+0/+,!

65+60A!

F0A3V,W!Q(2/4'-!%86'-+0!/54--+5!

1'! /840! 0/+<>! /8+! F1$JGT! .(,2*+! 0+',0! /8+! *40/! H! (3! %('-+0/+,! *4'&0! /(! /8+! F1$JQ!

.(,2*+!/86/!4'!/25'!.(,434+0!/8+!5(2/4'-!/6@*+!6,I6%+'%4+0!)8+5+!6<<5(<546/+!4'!/8+!

'+/)(5&!6%%(5,4'-!/(!/8+!6*-(54/8.0!,+0%54@+,!4'!D+%/4('!\AVA!

E(/+!/86/!08(2*,!J"T,U!'(/!@+!6=64*6@*+>!/8+!F1$JGT!+'-4'+!.67!+B%*204=+*7!.6&+!20+!

(3!%('-+0/4('!,+/+%/4('!6',!'(/434%6/4('!/+%8'4]2+0!/(!%(.<2/+!6!02@0+/!(3!/8+!H!*40/!

6',! 0/4**! 6<<*7! 5(2/4'-! .(,434%6/4('0! /86'&0! /(! /8+! F1$JQ! .(,2*+! 60! 6! <65/46*!

.+6025+!/(!6**+=46/+!/8+!*+=+*!(3!%('-+0/4('!)8+5+!,+/+%/+,!4'!/8+!'+/)(5&A!

P60/*7>!/8+!F1$JGT!.(,2*+!(</4('6**7!.67!65.!6!/4.+5!20+,!/(!<5(J6%/4=+*7!<(**!/8+!

0+/! (3! *4'&0! 4'! /8+! *40/!H! 3(**()4'-! /8+! 5(2/4'-!.(,434%6/4('! /(!.6&+! 025+! /86/! /8+!
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40!<5(=4,+,!/(!/8+!F1$JQ!+'-4'+!3(5!325/8+5!6%/4('0A!
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G86'&0! /(! /8+! '+)! 99T1! 9CT! 65%84/+%/25+! 0<+%434+,! 4'! C86</+5! Z>! .(0/! (3! /8+!
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5+]2+0/!6',!/8+!(2/<2/!40!2'%86'-+,A!
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'+/)(5&0! /86/! %(.<2/+0! /8+! /56334%!.6/54B! /86'&0! /(!F++<!96%&+/! 1'0<+%/4('! NF91O!

6',!0/6/+0!5+<(5/0>!5(2/4'-!/(<(*(-7>!6',!-6/8+5!(/8+5!'+/)(5&!0/6/+0!+*+.+'/0!02%8!

60! ,7'6.4%! *4'&! @6',)4,/80! 6.('-! (/8+5! 6//54@2/+0! @+3(5+! %(.<2/4'-! 6! *40/! (3!

(=+5*(6,+,! *4'&0! /86/! 5+]245+! /56334%! +'-4'++54'-A! G86/! *40/! 40! /8+'! <5(=4,+,! /(! /8+!

5(2/4'-!+'-4'+!=46!6'!$<<*4%6/4('!95(-56..4'-!1'/+536%+!N$91O!)4/84'!/8+!99T1J9CT!

3(5! 325/8+5! 6%/4('>! /820! (</4.4Y4'-! /8+! 5(2/4'-! ,+%404('! 6',! <+53(5.4'-! /56334%!

+'-4'++54'-A!
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G8+!20+!(3!:9PD!G56334%!T'-4'++54'-!4'!'+)!-+'+56/4('!,6/6!'+/)(5&4'-!%65574'-!6!

=654+/7! (3! /56334%! /7<+0! 4'%*2,4'-! ,6/6>! =(4%+>! =4,+(! 6',! (/8+5! 5+6*J/4.+! 4',20/546*!

,6/6! 2',(2@/+,*7! <*67+,! 6! &+7! 5(*+! 4'! (</4.4Y4'-! '+/)(5&! 5+0(25%+0>! 06/40374'-! 6!

)4,+!56'-+!(3!DP$0!)4/8!34'+!-56'2*654/7!6',!4'%5+604'-!'+/)(5&!6=64*6@4*4/7!/86'&0!

/(!*(%6*!<5(/+%/4('!.+%86'40.0A!

:9PD!G56334%! T'-4'++54'-! 5+*4+0! ('! /8+! 3(5)65,4'-! (3! /56334%! 6*('-! P6@+*! D)4/%8+,!

96/80!NGT!PD90O!/86/!65+!%(.<2/+,!4'!(5,+5!/(!(</4.4Y+!/8+!'+/)(5&!5+0(25%+0!6',!

06/4037!/4-8/!DP$0!3(5!/8+!/56334%!%6554+,!4'!/8+!'+/)(5&A!!

G8+!64.!(3! /840! /8+040!)60! /(! 0<+%437! 6!'(=+*! 65%84/+%/25+!6**()4'-! 5(2/+50! N%6**+,!

96/8! C(.<2/6/4('! C*4+'/! |! 9CCO! /(! (33J*(6,! /8+! %(.<2/6/4('! (3! GT! PD90! ('! 96/8!

%(.<2/6/4('!T*+.+'/! N9CTO! 4'!6! 32**7!,7'6.4%!.6''+5>! /820!<5(<(04'-!6! 56,4%6**7!

'+)!<6/8!%(.<2/6/4('!.(,+*!/86/!0(*=+0!6!'2.@+5!(3!/+%8'4%6*!4002+0!/86/!)+5+!0(!

365!2'0(*=+,!N6',!,40%200+,!4'!,+/64*!4'!C86</+5!"OA!

$3/+5! 6! 08(5/! (=+5=4+)! (3! /8+!:9PD! G56334%! T'-4'++54'-! @24*,4'-! @*(%&0>! )+! 86=+!

,+0%54@+,!/8+!9CT!65%84/+%/25+!/86/!%('040/0!4'!/8+!0<+%434%6/4('0!(3!'+)!'+/)(5&4'-!

32'%/4('6*! +'/4/4+0! N9CC! 6',!9CTO! 6',! /8+!,+04-'! (3! 6! '+)! 0(<840/4%6/+,! 04-'6*4'-!

<5(/(%(*! %6**+,! 9CT9A! 9CT9! 6**()0! 9CC0! /(! 04-'6*! <6/8! %(.<2/6/4('! 5+]2+0/0! (3!

04.<*+!(5!%(.<*+B!3(5.0!0<+%4374'-!N2'O%(55+*6/+,>!N2'O07'%85('4Y+,!<6/8!5+]2+0/0A!

96/8! %(.<2/6/4('! 5+]2+0/0! %6'! @+! *(6,! @6*6'%+,! 6.('-! 6! 0+/! (3! ,7'6.4%6**7!

,40%(=+5+,!9CT0!6%%(5,4'-!/(!=654(20!6*-(54/8.0A!!!

$3/+5! 86=4'-! 0<+%434+,! /8+!9CT! 65%84/+%/25+>!)+!86=+! +*6@(56/+,! 6!'+)!9CTJ@60+,!

6*-(54/8.! %6**+,! /8+! X6%&)65,! Q+%2504=+! 96/8! C(.<2/6/4('! NXQ9CO! 6*-(54/8.>!

)84%8!4'=(*=+0!6!0+/!(3!9CT0!/86/!%(**6@(56/4=+*7!%(.<2/+!/8+!08(5/+0/!%('0/564'+,!

<6/8! (3! 6! GT! PD9! 6%5(00! .2*/4<*+! 5(2/4'-! ,(.64'0! N1;9! 65+60! 6',! $2/('(.(20!

D70/+.0OA! 1/! 40! 08()'! /86/! 4'! %('/560/!)4/8! +B40/4'-!<+5J,(.64'!<6/8! %(.<2/6/4('!

/+%8'4]2+0>! XQ9C! -2656'/++0! /(! %(.<2/+! /8+! (</4.6*! <6/8! )84*+! .4'4.4Y4'-! /8+!

%('/5(*!<*6'+!(=+58+6,!6',!<6/8!0+/!2<!/4.+0A!XQ9C!40!/8+'!62-.+'/+,!)4/8!<656**+*!

<6/8!0+-.+'/!%(.<2/6/4('!/820!325/8+5! 4.<5(=4'-!/8+!<6/8!%(.<2/6/4('!/4.+>!6',!

(/8+5! .+%86'40.0! .6&4'-! 20+! (3! <6/8! &+7! /(! <5+0+5=+! %('34,+'/46*4/7! 6%5(00!

.2*/4<*+!$2/('(.(20!070/+.0A!G8+!<+53(5.6'%+!(3!XQ9C!40!/8+'!%(.<65+,!)4/8!/8+!

+B40/4'-! <+5J,(.64'! 6<<5(6%8! 6',! 04.2*6/4('0! %*+65*7! 08()! /8+! XQ9C! 6*-(54/8.!

(2/<+53(5.0!'('J9CT!:9PD!<6/8!%(.<2/6/4('!/+%8'4]2+0!4'!.6'7!)670A!

1'!C86</+5!U>!)+!86=+!0<+%434+,!6!'(=+*!9CTJ@60+,!<6/8!%(.<2/6/4('!.(,+*>!6!'+)!

0+/! (3! 6*-(54/8.0! 6',! <5(/(%(*0! 4'! (5,+5! /(! +334%4+'/*7! %(.<2/+! /8+! 0+/! (3! @6%&2<!

/2''+*0! 20+,! /(! 360/! 5+5(2/+! /56334%! 6*('-! @6%&2<! <6/80! 2<('! ,+/+%/4'-! 6! '+/)(5&!

364*25+! 4'! /8+!'+/)(5&A!n+!86=+! 08()'! /86/! 02%8! 6! '(=+*! 6<<5(6%8!)8+5+@7! +6%8!

5(2/+5!6%/0!60!6!9CT!/(!%(.<2/+!/8+!@6%&2<!/2''+*0!/(!<5(/+%/!/8+!/56334%!/56'04/4'-!
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/85(2-8! /8+! 5(2/+5! 6-64'0/! 4/0! ()'! 364*25+! 6**()0! '(/! ('*7! 3(5! (33+54'-! @6',)4,/8!

<5(/+%/4('!N'('!,+-56,6/4('!(3!c(D!6*('-!@6%&2<!<6/8O!@2/!6*0(!(</4.4Y4'-!/8+!0+/!

(3! @6%&2<! %6<6%4/7! 4'! /8+! '+/)(5&>! 6!.6I(5! (@I+%/4=+! /(! 5+,2%+! %(0/! 6',! (</4.4Y+!

'+/)(5&!5+0(25%+0!4'!,6/6!'+/)(5&0A!

1'!%86</+50!Z!6',!\>!)+!86=+!+B/+',+,!/8+!9CT!65%84/+%/25+!)4/8!6!'+)!/7<+!(3!9CT!

/86/!<+53(5.0!/56334%!4'0<+%/4('>!-6/8+50!,6/6!35(.!=654(20!'+/)(5&4'-!+'/4/4+0!)4/8!

5+-65,0! /(! '+/)(5&! <+53(5.6'%+! 6',! DP$! /(! 60040/! 84-8*7! %('0/564'+,! ,+=4%+0! 4'!

5(2/4'-! 6',! /56334%! +'-4'++54'-! 4'! '+/)(5&0! 5+3+55+,! /(! 60! P()! <()+5! 6',! P(007!

E+/)(5&0!NPPE0OA!D2%8!'+/)(5&0!/86/!65+!6/!/8+!8+65/!(3!/8+!1'/+5'+/!(3!G84'-0!.67!

%(.<540+!82',5+,0!(3!/8(206',0!(3!'(,+0>!43!'(/!.(5+A!G840!%('%*2,+0!/840!/8+040!@7!

08()4'-!/86/!/8+!9CT!65%84/+%/25+!'(/!('*7!0(*=+0!6!)4,+!56'-+!(3!%54/4%6*!<5(@*+.0!

4'!19d:9PD!'+/)(5&0!@2/!%6'!6*0(!@+!20+,!4'!6!=654+/7!(3!%('/+B/0>!4'%*2,4'-!/8+!360/!

-5()4'-! 6',! +B/5+.+*7! <5(.404'-! 1'/+5'+/! H3! G84'-0! /86/! )4**! 4'+*2%/6@*7! +=+'!

325/8+5! 4'%5+60+! /8+! 5(*+! (3! /8+! '+/)(5&! 4'! 02<<(5/4'-! 6! )4,+! =654+/7! (3! '+)!

0+5=4%+0A!

)"$ @A;/3A70.KA/!

$0!,40%200+,! 4'! /8+!<5+=4(20!0+%/4('>!,254'-! /8+!%(250+!(3! /840! /8+040>!6!'2.@+5!(3!

'+)!/+%8'(*(-4+0!N65%84/+%/25+0>!<5(/(%(*0!6',!6*-(54/8.0O!86=+!@++'!0<+%434+,!/86/!

0(*=+!6!)4,+!56'-+!(3!<5(@*+.0A!D/4**!)+!3(2',!(2/!0+=+56*!)(5&!4/+.0!/86/!,+0+5=+!

.(5+!5+0+65%8M!

O401H80.7!7192.>4;80.19!12!0?A!587Y43!1KA;68<!9A0X1;Y!

G8+! %86</+5! U! <5(<(0+0! 6! =+57! +334%4+'/! 9CTJ@60+,! ,40/54@2/+,! .(,+*! 3(5! /8+!

%(.<2/6/4('!(3!@6%&2<!/2''+*0!<5(/+%/4'-! 4',+<+',+'/!5+0(25%+0!2',+5! /8+!04'-*+!

364*25+!6002.</4('!/86/!<5(=4,+0!6!84-8!,+-5++!(3!@6',)4,/8!08654'-A!G8+!<*6%+.+'/!

(3! /8+0+! @6%&2<! /2''+*0! 40! @60+,! ('! /8+! 20+! (3! 0<65+! %6<6%4/7! 6*0(! 5+3+55+,! /(! 60!

@6%&2<! %6<6%4/7! ,+,4%6/+,! ('! +6%8! *4'&! (3! /8+! '+/)(5&A! G840! @6%&2<! %6<6%4/7!

%('0/4/2/+0!/8+!@6%&2<!(=+5*67!'+/)(5&>!6!02@0+/!(3!/8+!'+/)(5&!/(<(*(-7!4'!/+5.0!

(3!%(''+%/4=4/7!6',!5+0(25%+0!04'%+!I20/!6!<+5%+'/6-+!(3!*4'&!@6',)4,/8!40!6**(%6/+,!

/(!/8+!@6%&2<!<((*A!!

H33J*4'+! /((*0!%6'!@+!20+,! /(!,+/+5.4'+! /8+!6<<5(<546/+!<+5%+'/6-+! /86/! 08(2*,!@+!

6**(%6/+,!3(5!@6%&2<!('!+6%8!*4'&!0(!60!/(!.6B4.4Y+!/8+!<5(@6@4*4/7!(3!34',4'-!@6%&2<!

/2''+*0!<5(=4,4'-!@6',)4,/8!<5(/+%/4('!3(5!+6%8!<5(/+%/+,!+*+.+'/!4'!/8+!'+/)(5&>!

6!0(*=6@*+!<5(@*+.!43!6',!('*7!43!-((,!+0/4.6/+0!(3!/8+!/56334%!.6/54B!65+!6=64*6@*+!4'!

/8+! '+/)(5&A!L'3(5/2'6/+*7! 02%8! 4'3(5.6/4('! 40! '(/! 6*)670! 6=64*6@*+! (5! /8+! /56334%!

.6/54B!.67!%86'-+!/((!(3/+'>!*+6,4'-!/(!5+%(.<2/4'-!6**!@6%&2<!<((*0>!)84%8!)(2*,!

/54--+5! /8+! +B<+'04=+! 5+%(.<2/6/4('!(3! 6**! @6%&2<! /2''+*0! 4'! /8+!'+/)(5&! 6',! 5+J

6004-'.+'/!(3!@6%&2<!/2''+*0!/(!<54.657!GT!PD90A!C('0+]2+'/*7>!6'!4'/+5+0/4'-!65+6!

(3! '+)! 5+0+65%8! )(2*,! %('040/! 4'! 0/2,74'-! 6*-(54/8.0! /86/! )(2*,! (</4.4Y+! /8+!

<+5%+'/6-+!(3!@6',)4,/8!/(!@+!6**(%6/+,!/(!@6%&2<!@6',)4,/8!<((*0!('!+6%8!*4'&>!4'!

6!,7'6.4%!36084('!4'!(5,+5!/(!"O!.6B4.4Y+!/8+!,+-5++!(3!02%%+00!4'!34',4'-!<6/8!3(5!

@6%&2<!/2''+*0!(33+54'-!@6',)4,/8!<5(/+%/4('!#O!.4'4.4Y+!/8+!,+-5++!(3!0<*4//4'-!(3!
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