
 
 
 
 
 
 
 
 

 

McGlynn, Jessica C. (2020) Solid-state transition metal dichalcogenide 

electrocatalysts for the hydrogen evolution reaction. PhD thesis. 

 

 

https://theses.gla.ac.uk/81290/  

 

 

 

Copyright and moral rights for this work are retained by the author  

A copy can be downloaded for personal non-commercial research or study, 

without prior permission or charge  

This work cannot be reproduced or quoted extensively from without first 

obtaining permission in writing from the author  

The content must not be changed in any way or sold commercially in any 

format or medium without the formal permission of the author  

When referring to this work, full bibliographic details including the author, 

title, awarding institution and date of the thesis must be given 

 
 
 
 

 
 
 
 
 
 
 

Enlighten: Theses  

https://theses.gla.ac.uk/ 

research-enlighten@glasgow.ac.uk 
 



!

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

0%12)$1#3*-%&*!4$*1(,#1)()$5.(.!6#,!(2*!

75&,#3*-!48#$9(%#-!:*)1(%#-!

!

!

!

!

!

!

;*..%1)!<=!/1>$5--!

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

2'3/'')-+)2-4&-/)-+)5.%,-1-6.7)

)

!4.--,)-+)8.'$%1&/7))

8-,,'3')-+)!4%'*4')9*():*3%*''/%*3)

;'#/"9/7)<=<=) )



"!

!

!"#$%&'$)
!

!"#$% &'()% $**)$% +'% ,-.*($+/-.% +"*% '(#0#-$% '1% 2/+/34+#2% 5*"/6#',(% #-% +(/-$#+#'-% 7*+/3%

.#2"/32'0*-#.*%*3*2+('2/+/34$+$8%&"#2"%/(*%2,((*-+34%2'-6'3,+*.%54%/%6/(#*+4%'1%1/2+'($9%!'%

/2"#*6*% +"#$8% /% $'3#.:$+/+*% /;;('/2"% +'% 7'345.*-,7% .#+*33,(#.*% <='!*!>% #$% #-6*$+#0/+*.8%

&"#2"%/33'&$%1'(%+"*%$4-+"*$#$%'1%5'+"%$*7#2'-.,2+#-0%?@:%/-.%7*+/33#2%A!B:;"/$*$%#-%+"*%

5,3)%1'(79%C-%.'#-0%$'8%-'+%'-34%#$%+"*%*11*2+%'1%$,(1/2*%/(*/%*D23,.*.%/$%+"*%(',+*%+'%/.6/-2*.%

/2+#6#+48% 5,+% /3$'% +"*% ('3*% +"/+% 3#+"#,7% 7/4% ;3/4% #-% /3+*(#-0% +"*% *3*7*-+/3% 2'7;'$#+#'-9%

!"*(*1'(*8%+"*%'-34%1/2+'(%(*7/#-#-0%+"/+%7/4%/11*2+%+"*%*3*2+('2/+/34+#2%/2+#6#+4%'1%='!*!"#$%

+"*%2"/-0*%#-%2''(.#-/+#'-%0*'7*+(4%&"#2"%0'6*(-$%+"*%$*7#2'-.,2+#-0%E%7*+/33#2%2"/(/2+*(9%

F$%/%(*$,3+8%'-*%7/4%2'-1#.*-+34%/++(#5,+*%+"*%*7*(0*-2*%'1%2/+/34+#2%/2+#6#+4%+'%+"*%(*$,3+%'1%

;'347'(;"#2%+(/-$#+#'-9%

G'-+#-,#-0%&#+"%+"*%H,*$+%'1%,-.*($+/-.#-0%+"*%'(#0#-$%'1%2/+/34+#2%5*"/6#',(8%+"*%7*+/33#2%

A!B:='!*!% 7/+*(#/3% #$% $+,.#*.% *D23,$#6*348% &#+"% +"*% *11*2+% '1% $,(1/2*% /(*/% -'&% 5*#-0%

2'-$#.*(*.9%F0/#-%,$#-0%/%$'3#.:$+/+*%/;;('/2"8%+",$%(*7'6#-0%*D+*(-/3%1/2+'($%&"#2"%7/4%

'+"*(&#$*%2'-+/7#-/+*%+"#$%$+,.48%/%3'&%+*7;*(/+,(*%6/(#/-+%'1%A!B:='!*!%#$%$4-+"*$#$*.%#-%

'(.*(%+'%*D;3'(*%+"*%(*$,3+%'1%#-+('.,2#-0%/%.*0(**%'1%.#$'(.*(%+'%+"*%2(4$+/33#-*%7/+*(#/39%!"#$%

7*+"'.% &#33% +"*-% "#0"3#0"+% +"*% #7;'(+/-2*% '1% #-+(#-$#2% /2+#6#+4% 7*/$,(*7*-+$% &"*-%

2'7;/(#-0%@IJ%*3*2+('2/+/34$+$9%%

K;'-% 1,334% 2"/(/2+*(#$#-0% +"*% A!B:='!*!% 7/+*(#/3$8% +"*% ;"*-'7*-'-% '1% /2+#6/+#'-% #$%

*D;3'(*.9%L#+"%+"*%/#7%'1%,-.*($+/-.#-0%+"*%'(#0#-$%'1%2/+/34+#2%*-"/-2*7*-+%#-%7#-.8%*11'(+$%

/(*%+,(-*.%+'&/(.$%.*+*(7#-#-0%+"*%;(#7/(4%(*/$'-%'1%/2+#6/+#'-8%/-.%*D23,.#-0%2"/-0*$%#-%

$+(,2+,(*% /-.% 2'7;'$#+#'-% /$% +"*% (''+% 2/,$*% '1% +"*% #7;('6*7*-+9% M'33'&#-0% !"#$%&'%

2"/(/2+*(#$/+#'-8%#-+(#-$#2%/2+#6#+4%7*/$,(*7*-+$%2',;3*.%&#+"%2'7;,+/+#'-/3%$+,.#*$%$,2"%/$%

N*-$#+4%M,-2+#'-/3%!"*'(4%<NM!>%*D;3'(*%+"*%;'$$#5#3#+4%'1%/-%*3*2+('2"*7#2/3%/2+#6/+#'-8%

&"#2"%7/4%5*%#-"*(*-+%+'%A!B:='!*!9%

C-% /% 1#-/3% *-.*/6',(% +'% ,-.*($+/-.% +"*% 7*2"/-#$7% 5*"#-.% *3*2+('2"*7#2/3% /2+#6/+#'-8%

/++*7;+$% &*(*% 7/.*% +'% $2/3*% ,;% +"*% &'()#-0% *3*2+('.*% +'% 2'7;34% &#+"% %() *+!,-(.*%

*3*2+('2"*7#2/3%2*33$9%F..#+#'-/3348%/3+*(-/+#6*%/2+#6/+#'-%7*2"/-#$7$%/(*%2'-$#.*(*.%/-.%

2'-1#(7/+#'-%'1%+"*%2/+/34+#2%$#+*$%/+%&"#2"%/2+#6/+#'-%+/)*$%;3/2*%#$%(*6*/3*.9%!",$8%+"#$%+"*$#$%

/#7$%+'%;('6#.*%/%2'"*(*-+%*D;3/-/+#'-%1'(%+"*%'5$*(6*.%2/+/34+#2%/2+#6#+4%#-%='!*!8%&"#2"%

7/4%/3$'%5*%/;;3#*.%+'%'+"*(%7*75*($%'1%+"*%!=NG%1/7#349%

( (



""!

!

!')*+,-./0.1.*$#((
!

='$+%'1%/338%C%&',3.%3#)*%+'%*D;(*$$%74%0*-,#-*%0(/+#+,.*%+'%N(9%F3*D*4%O/-#-9%C%2',3.-B+%

"/6*%/$)*.%1'(%/%5*++*(%$,;*(6#$'(8%/-.%C%/;;(*2#/+*%*6*(4+"#-0%4',%"/6*%.'-*%1'(%7*9%C%&#33%

0*-,#-*34%7#$$%&'()#-0%&#+"%4',9%

!"(',0"',+% +"*% 2',($*% '1% 74% P"N8% C% "/6*% 5**-% 1'(+,-/+*% +'% &'()% &#+"% /% 6/(#*+4% '1%

2'33/5'(/+'($9% C-%;/(+#2,3/(8% C%&',3.% 3#)*% +'% +"/-)%N(9%=/()%Q47*$8%N(9%@/((4%=#(/$8%N(9%

I77/%O#5$'-%/-.%N(9%R,-'%S/-.*(#/%1'(%+"*#(%"*3;%/3'-0%+"*%&/49%%

CB.%/3$'%3#)*%+'%/2)-'&3*.0*%+"*%1'33'&#-0%;*';3*T%

=/#(#%U%L*B6*%2'7*%/%3'-0%&/48%74%1(#*-.9%C%-*6*(%+"',0"+%&*B.%7/)*%#+%;/$+%4',(%?V#$%

5#(+"./49%!"/-)$%1'(%/3&/4$%5*#-0%&#33#-0%+'%0#6*%7*%/%&**%$3/;%&"*-%-**.*.8%7/4%5'+"%'1%

,$%2'-+#-,*%+'%5*2'7*%!"*%Q&/-9%%

W/(*-%<W!X>%U%74%2"*7#$+(4%7,79%!"*%$'36*(%'1%/33%74%;('53*7$9%CB6*%*-Y'4*.%',(%2"/+$%

/37'$+%/$%7,2"%/$%C%*-Y'4*.%5*#-0%+"*%/;;(*-+#2*%X/-#+'(9%!"/-)$%1'(%3*++#-0%7*%6*-+%/33%74%

;('53*7$%<;''(%M#-3/4>%/-.%1'(%;('6#.#-0%/%$/1*%;3/2*%+'%(*3*/$*%74%#--*(%5#+2"%<74%+(,*%

$*31>9%%

I.,%U%C%0,*$$%C%2/-B+%/2)-'&3*.0*%4',%&#+"',+%/3$'%+"/-)#-0%+"*%;*';3*%'1%P(*+%1'(%1,-.#-0%

',(%./#34%$)#6*$%U%0''.%3,2)%0*++#-0%1(**%2'11**%&#+"',+%7*%<?Z%/-.%2',-+#-0[>9%O(\2#*$%I.,%

;*(%1*(:7*%6*,(*%H,*%"#%"/%33,7%H,/-%$]2%/3%;',9%%

!"*%O/-#-%0(',;%/-.%'22,;/-+$%'1%G?:V?%U%C%"/6*%-'%#.*/%"'&%4',%0,4$%;,+%,;%&#+"%74%

7,$#2%5'D%1'(%$'%3'-09%C%0,*$$%4',%&#33%"/6*%F,D%G"/7;$:^34$_*$%#7;(#-+*.%#-%4',(%7#-.$%

1'(*6*(9%!"/-)$%1'(%7/)#-0%+"*%'11#2*%/%1,-%;3/2*%+'%&'()8%/-.%1'(%/22*;+#-0%74%2(/`#-*$$9%

P3*/$*%+/)*%2/(*%'1%+"*%2"*(,5$9%a#++3*%X/7*$%<C%(*/334%/7%$'((4%1'(%2/33#-0%4',%ba#++3*%X/7*$B>8%

a#,.6#)/8%c',4#%/-.%M(#$)*4%:%CB6*%*-Y'4*.%&'()#-0%&#+"%4',%/338%/-.%"';*%4',%)**;%7*%

,;./+*.% &#+"% F3*D*4B$% 2(/`4% /-+#2$% '-2*% CB7% 0'-*9% a'-0% 3#6*% F3*D*4B$% F-0*3$9% X/)*8%

G/#3*/-8%R#2'3*8%a,.'8%:%+"/-)$%1'(%7/)#-0%*6*(4%./4%#-%+"*%'11#2*%*-+*(+/#-#-09%C-%+"*%&'(.$%

'1%I33*%L''.$8%bL"/+8%3#)*%#+B$%"/(.dB%

=*(2e8%J'$$%L#-+*(8%a*&#$8%C(*-*8%Q#3)*8%U%74%+#7*%#-%+"*%XSS%&',3.%"/6*%5**-%/%3'+%3*$$%

*-+*(+/#-#-0%&#+"',+%4',%/339%%



"""!

!

!"*%N/33/$%G'&5'4$%U%X/7*$%/-.%F3*D8%+"#$%a#++3*%a/.4%&',3.%3#)*%+'%+"/-)%4',%1'(%+,(-#-0%

/% 2'-1*(*-2*% #-+'% /% "'3#./49% C% .'-B+% +"#-)% CB33% *6*(% 5*% /53*% +'% 3'')% /+% /-% *3*2+(#2% $2''+*(%

&#+"',+%5*#-0%(*7#-.*.%'1%74%-*/(%.*/+"%*D;*(#*-2*%'(%5(#$)*+9%

C1%C%&*(*%+'%+"/-)%*6*(4'-*%&"'%"*3;*.%7*%+"(',0"',+%+"#$%P"N%'(%7/.*%74%+#7*%#-%+"*%XSS%

/-%*-Y'4/53*%*D;*(#*-2*8%+"#$%$*2+#'-%&',3.%5*%3'-0*(%+"/-%74%+"*$#$9%Q'8%+'%*6*(4'-*f%1('78%

+"*%/2/.*7#2$%+'%+"*%$+,.*-+$8%+*2"-#2/3%$+/118%Y/-#+'($%/-.%23*/-*($T%+"/-)%4',8%#+B$%5**-%1,-9%%%

a/$+348%+'%74%1/7#34%/-.%1(#*-.$%#-%F4($"#(*%U%!"*%=2O34--$8%!"*%=2G/33,7$8%!"*%g-*%

a*00*.%S#+2"*$%/-.%!"*%@*('*$%'1%g347;,$%U%+"/-)$%1'(%)**;#-0%7*%$/-*8%3#1*%&',3.%5*%

6*(4%.#11*(*-+%&#+"',+%4',%/33%#-%#+9%! %



"#!

!

!""%.23&$3+*#(
!

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

!" #0&&(*."1(*+-.2"

#3" #2/4-/"354.%66(.&2"

17)" 1(*+-.2"70*/.-5*%4")$(5&2"

##$" 15084("9%2(&"#%:%/-.%*/("

;#<=" ;4(/.&5/$(6-/%442"=/.->("<0&,%/("=&(%"

;1?" ;*(&'2"1-+:(&+->("?@!%2"<:(/.&5+/5:2"

;A<" ;4(/.&5/$(6-/%4"A6:(B%*/("<:(/.&5+/5:2"

;#CD" ;4(/.&5*@#50:4(B@C&5.5*@D0,,(&"

E#" E%+"#$&56%.5'&%:$2"

!!" ;F/$%*'("#0&&(*."1(*+-.2"

G;!" G2B&5'(*";>540.-5*"!(%/.-5*"

A#C@H;<"
A*B0/.->(42"#50:4("C4%+6%"I"H:.-/%4";6-++-5*"

<:(/.&5+/5:2"

-!" A*.(&*%4"!(+-+.%*/("

A!" A*,&%&(B"

9<3" 9-*(%&"<J((:"354.%66(.&2"

#@D09-" #@D0.244-.$-06"

KG;" K5&6%4"G2B&5'(*";4(/.&5B("

H;!" HF2'(*";>540.-5*"!(%/.-5*"

η" H>(&:5.(*.-%4"

CK1" C5JB(&"K(0.&5*"1-,,&%/.-5*"

C;L" C&5.5*";F/$%*'("L(68&%*("

C?!1" C5JB(&"?@!%2"1-,,&%/.-5*"

<;L" </%**-*'";4(/.&5*"L-/&5+/5:2"



#!

!

<?!1" <2*/$&5.&5*"C5JB(&"?@!%2"B-,,&%/.-5*"

);L" )&%*+6-++-5*";4(/.&5*"L-/&5+/5:2"

)L1#" )&%*+-.-5*"L(.%4"1-/$%4/5'(*-B("

?=<" ?@!%2"=B+5&:.-5*"<:(/.&5+/5:2"

?C<" ?@!%2"C$5.5(4(/.&5*"<:(/.&5+/5:2"

( (



#"!

!

45.#3#(6+*$%3"7$3+*#(
!

Q'7*%'1%+"*%&'()%.*+/#3*.%#-%+"#$%+"*$#$%&/$%;*(1'(7*.%#-%2'33/5'(/+#'-%&#+"%'+"*($9%a#$+*.%

5*3'&%/(*%+"*%.*+/#3$%'1%2'33/5'(/+#'-9%

%

•! Q4-2"('+('-%;'&.*(%hJN%./+/%&/$%2'33*2+*.%54%N(9%C(*-*%G/$2/33/-/:=/+i/$8%/-.%

a*% S/#3% (*1#-*7*-+% &/$% ;*(1'(7*.% 54% N(9% F3*D*4% O/-#-% 1('7% +"*% K-#6*($#+4% '1%

O3/$0'&9%

•! N(9% !'(5*-%N/-)&'(+% 1('7% +"*%K-#6*($#+4% '1%W#*3% #-%O*(7/-4% 2/((#*.% ',+% !I=%

$+,.#*$9%)

•! CGP:gIQ%&/$%;*(1'(7*.%54%N(9%J'$$%L#-+*(%1('7%+"*%K-#6*($#+4%'1%O3/$0'&9%)

•! CJ% 7*/$,(*7*-+$% &*(*% ;*(1'(7*.% 54% P('19% W/+/3#-% W/7/(/$% /+% +"*% @,-0/(#/-%

F2/.*74%'1%Q2#*-2*$9%)

•! /"#$%&'%hFQ%./+/%&/$%2'33*2+*.%54%N(9%C(*-*%G/$2/33/-/:=/+i/$%&"#3*%./+/%/-/34$#$%

&/$%;*(1'(7*.%54%N(9%I77/%O#5$'-%1('7%+"*%K-#6*($#+4%'1%O3/$0'&9%N(9%I77/%

O#5$'-%/3$'%2'33*2+*.%/-.%/-/34$*.%%()*+!,-(.*)hFQ%./+/9%

•! G'7;,+/+#'-/3%$+,.#*$%&*(*%2/((#*.%',+%54%N(9%R,-'%S/-.*#(/%/+%+"*%K-#6*($#+4%'1%

a#$5'-%#-%P'(+,0/39%! !



#""!

!

!7$5+%8#(9.'-&%&$3+*(
!

C%.*23/(*%+"/+8%*D2*;+%&"*(*%*D;3#2#+%(*1*(*-2*%#$%7/.*%+'%+"*%2'-+(#5,+#'-%'1%'+"*($8%+"/+%+"#$%

.#$$*(+/+#'-%#$%+"*%(*$,3+%'1%74%'&-%&'()%/-.%"/$%-'+%5**-%$,57#++*.%1'(%/-4%'+"*(%.*0(**%/+%

+"*%K-#6*($#+4%'1%O3/$0'&%'(%/-4%'+"*(%#-$+#+,+#'-9%

%

P(#-+*.%-/7*T%X*$$#2/%=2O34--%%

%

Q#0-/+,(*T%%

% %



#"""!

!

:7"-3'&$3+*#(&*/(6+*;.%.*'.#((
!

!"*%1'33'&#-0%7/-,$2(#;+$%&*(*%;,53#$"*.%/$%/%(*$,3+%'1%&'()%,-.*(+/)*-%'6*(%+"*%2',($*%

'1%+"#$%P"NT%

•! !"#"$%&'()**8%!9%N/-)&'(+8%a9%W#*-3*8%R9F9O9%S/-.*#(/8%X9P9%M(/$*(8%I9W9%O#5$'-8%

C9%G/$2/33/-/:=/+#/$8%W9%W/7/(/$8%=9N9%Q47*$8%@9R9%=#(/$%/-.%F9c9%O/-#-98%0-&1)

2*33'(14%?VAj8%+,8%kjAl9%%

•! X9%=2F33#$+*(8%R9F9O9%S/-.*#(/8%!"#"$%&'()**8%F9c9%O/-#-8%c:M9%Q'-08%G9%S'%/-.%

@9R9%=#(/$8%0-&1)2*33'(18%?VAj8%+,-%mnV9%

•! C9%W'3+$'68%X9%Q7/32:W'`#'('&$)/8%=9%P(`*o-#/):L*3*-28%=%8%=/34$/8%O9%W#77*38%

!"$%&'()**8%F9%O/-#-%/-.%Q9%Q+*37/)"8%5-&!,%-6$8%?VAp8%++8%p?j9%

•! W9%G(/&1'(.8%N9%q#8%!"#"$%&'()**8%!9%C6/-'68%P9%Q"/"8%X9%L*#38%F9%!/33/#(*8%F9c9%

O/-#-%/-.%N9%='(/-8%78%!(&%9%8):!+*,&$8%?VAp8%.8%mmk?9%%

•! !"#"$%&'()**8%C9%G/$2/33/-/:=/+#/$8%X9P9%M(/$*(8%C9%J'0*(8%X9%=2F33#$+*(8%@9R9%=#(/$8%

=9N9%Q47*$%/-.%F9c9%O/-#-8%/(!,;<)=!8>(*614)?VAp8%/8%mkZ:mZV9%

•! a9%=/2N'-/3.8%!"#"$%&'()**8%R9%C(6#-*8%C9%F3$"#5/-*8%a9O9%S3''(8%S9%J/,$2"8%X9Q9X9%

@/(0(*/6*$%/-.%a9%G('-#-8%7'$&-%(-?6!)/(!,;<)@'!6$4%?VAn8%+8%Anp?:Anpn9%

•! O9% Q-*..'-8%!"#"$%&'()**8%=9Q9%R*,7/--8%@9=9%F4.#-8%@9@9P8%c#,% /-.%F9c9%

O/-#-8%A1)5-&!,1)2>!31)B14%?VAn8%08%AAplk:AApn?9%

%

!"*%1'33'&#-0%2'-1*(*-2*$%&*(*%/++*-.*.%+"(',0"',+%+"*%.,(/+#'-%'1%+"#$%P"NT%

%

•! ?mZ#$%IGQ%=**+#-0%?VAj%<N/33/$8%KQF>%U%g(/3%P(*$*-+/+#'-9%%

•! =/+*(#/3$%J*$*/(2"%Q'2#*+4%M/33%=**+#-0%?VAp%<S'$+'-8%KQF>%U%g(/3%P(*$*-+/+#'-9%

•! ?mm%&%IGQ%=**+#-0%?VAp%<Q*/++3*8%KQF>%U%g(/3%P(*$*-+/+#'-9%%

•! Q'3#.%Q+/+*%G"*7#$+(4%O(',;%=**+#-0%?VAn%<J*/.#-08%KW>%U%g(/3%P(*$*-+/+#'-9%

•! I=JQ%M/33%=**+#-0%?VAn%<L/($/&8%P'3/-.>%U%g(/3%;(*$*-+/+#'-9%

•! M/(/./4%X'#-+%C-+*(*$+%O(',;%G'-1*(*-2*%?VAn%<L/(&#2)8%KW>%U%P'$+*(%;(*$*-+/+#'-9%

•! Q2'+3/-.%/-.%R'(+"%'1%I-03/-.%I3*2+('2"*7#$+(4%Q47;'$#,7%?VAn% <Q+9%F-.(*&$8%

KW>%U%P'$+*(%;(*$*-+/+#'-9%

•! Q'3#.% Q+/+*% G"*7#$+(4% O(',;% =**+#-0% ?VAl% <a',0"5'(',0"8% KW>% U% P'$+*(%

;(*$*-+/+#'-9%



"$!

!

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

=8+.&%/."MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"-%

=/N*5J4(B'(6(*.+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"--%

=88&(>-%.-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"->%

)$(+-+"#5*.&-80.-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM">-%

=0.$5&O+"1(/4%&%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM">--%

C084-/%.-5*+"%*B"#5*,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM">---%

PM"A*.&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"P%

PMPM")$("G2B&5'(*";/5*562"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"Q%

PMQM"L(.$5B+"5,"G2B&5'(*"C&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"R%

PMQMPM"<.(%6"!(,5&6-*'"5,"K%.0&%4"E%+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"R%

PMQMQM"S%.(&";4(/.&542+-+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"T%

PMQMUM";4(/.&5*@#50:4(B@C&5.5*@D0,,(&"L(B-%.(B"S%.(&";4(/.&542+-+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQ%

PMUM"!(*(J%84(+@.5@,0(4+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PV%

PMVM"G2B&5'(*";>540.-5*"!(%/.-5*";4(/.&5/%.%42+.+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PR%

PMVMPM"D%/N'&50*B"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PR%

PMVMQM")5.%4";4(/.&5B("=/.->-.2"L(%+0&(6(*.+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PT%

PMVMUM"A*.&-*+-/"=/.->-.2"L(%+0&(6(*.+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PW%

PMVMVM"354/%*5"C45."=*%42+-+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"QP%

PMVMRM"L(/$%*-+6"5,"G2B&5'(*";>540.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"QU%

PMVMTM"L5428B(*06"1-+04,-B("MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"QR%

PMRM"=-6+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"QW%

PMTM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UX%

QM";F:(&-6(*.%4"L(.$5B+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMPM"<2*.$(+-+"5,"L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMPMPM"#&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMPMQM"#&2+.%44-*("QG@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMPMUM"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMPMVM"K%*5/&2+.%44-*("QG@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UT%

QMQM"#$%&%/.(&-+%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UY%

QMQMPM"C5JB(&"?@!%2"1-,,&%/.-5*"ZC?!1["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UY%

QMQMQM"<2*/$&5.&5*":5JB(&"?!1"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UY%

QMQMUM"C5JB(&"K(0.&5*"1-,,&%/.-5*"ZCK1["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"U\%

QMQMVM"!%6%*"<:(/.&5+/5:2"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"U\%

QMQMRM"</%**-*'";4(/.&5*"L-/&5+/5:2"/50:4(B"J-.$";*(&'2"1-+:(&+->("?@!%2"<:(/.&5+/5:2"

Z<;L"]";1?["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UW%

QMQMTM")&%*+6-++-5*";4(/.&5*"L-/&5+/5:2"Z);L["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"UW%



$!

!

QMQMYM"A*B0/.->(42"#50:4("C4%+6%"I"H:.-/%4";6-++-5*"<:(/.&5+/5:2"ZA#C@H;<["MMMMMMMMMMMMMMMMMMMM"VX%

QMQM\M"?@!%2"C$5.5(4(/.&5*"<:(/.&5+/5:2"Z?C<["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VX%

QMQMWM"A*,&%&(B"<:(/.&5+/5:2"ZA!["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VP%

QMQMPXM"?@!%2"=B+5&:.-5*"<:(/.&5+/5:2"Z?=<["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VP%

QMUM";4(/.&5/$(6-/%4"L(%+0&(6(*.+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VQ%

QMUMPM";4(/.&5B("C&(:%&%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VQ%

QMUMQM";4(/.&5/$(6-/%4"<(.0:"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VQ%

QMUMUM"354.%66(.&2"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VU%

QMUMVM")%,(4"=*%42+-+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VV%

QMUMRM";4(/.&5/$(6-/%4"A6:(B%*/("<:(/.&5+/5:2"Z;A<["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VV%

QMUMTM";4(/.&5/$(6-/%442"=/.->("<0&,%/("=&(%"Z;#<=["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VR%

QMUMYM"#$&5*5%6:(&56(.&2"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VR%

QMUM\M"E%+"#$&56%.5'&%:$2"ZE#["MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VR%

QMVM"#56:0.%.-5*%4"<.0B-(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VY%

QMRM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"V\%

UM"C54265&:$-/"/5*.&54"5,"L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VW%

UMPM"A*.&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VW%

UMPMPM"C54265&:$-+6"-*"L5<%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"VW%

UMPMQM";4(/.&5/%.%42.-/"=/.->-.2"5,"L5<%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"RQ%

UMPMUM"C54265&:$-+6"-*"L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"RU%

UMPMVM";4(/.&5/%.%42.-/"=/.->-.2"5,"L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"RR%

UMQM"=-6+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"RY%

UMUM"!(+04.+"%*B"1-+/0++-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"R\%

UMUMPM"<2*.$(+-+"%*B"/$%&%/.(&-+%.-5*"5,"L5)(%"C54265&:$+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"R\%

UMUMQM";4(/.&5/%.%42.-/"=/.->-.2"5,"L5)(%"C54265&:$+".5J%&B+".$("G;!"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"TW%

UMVM"#5*/40+-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"\V%

UMRM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"\R%

VM"K%*5/&2+.%44-*("65&:$545'2"5,"P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WP%

VMPM"A*.&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WP%

VMPMPM"<2*.$(.-/"&50.(+".5"P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WP%

VMPMQM"95J")(6:(&%.0&("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WU%

VMPMUM";B'("<-.(+">+M"D%+%4"C4%*("MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WV%

VMQM"=-6+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WR%

VMUM"!(+04.+"%*B"1-+/0++-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WT%

VMUMPM"<2*.$(+-+"%*B"#$%&%/.(&-+%.-5*"5,"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"WT%

VMUMQM";4(/.&5/%.%42.-/"=/.->-.2"5,"#&2+.%44-*(">+M"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMM"PXT%

VMVM"#5*/40+-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PPU%



$"!

!

VMRM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PPV%

RM";4(/.&5/$(6-/%4"=/.->%.-5*"5,"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PP\%

RMPM"A*.&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PP\%

RMPMPM"9-.(&%.0&("!(:5&.+"5,";4(/.&5/$(6-/%4"=/.->%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PP\%

RMPMQM"A*.&-*+-/"=/.->-.2"5,"P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQP%

RMQM"=-6+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQU%

RMUM"!(+04.+"%*B"1-+/0++-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQV%

RMUMPM"H>(&:5.(*.-%4"A6:&5>(6(*."5,"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQV%

RMUMQM"G2B&5'(*"C&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PQ\%

RMUMUM"<.%8-4-.2"<.0B-(+"5,"=/.->%.(B"K%*5/&2+.%44-*("P)O@L5)(%"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PUX%

RMUMVM";4(/.&5/$(6-/%4"=/.->%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PU\%

RMUMRM"#56:0.%.-5*%4"+.0B-(+"5,":5.(*.-%4"&(%/.-5*":%.$J%2+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PVU%

RMVM"#5*/40+-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRQ%

RMRM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRU%

TM";F:45&%.-5*"5,".$("=/.->%.-5*"L(/$%*-+6"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRR%

TMPM"A*.&5B0/.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRR%

TMPMPM"L(.$5B+"5,"=/.->%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRR%

TMPMQM")$("!54("5,"HF2'(*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRT%

TMQM"=-6+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PRY%

TMUM"!(+04.+"%*B"1-+/0++-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PR\%

TMUMPM"E&%B0%4"=/.->%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PR\%

TMUMQM"$#"%&'()#*+"<.0B-(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PTU%

TMUMUM"=4.(&*%.->("!50.(+"5,"=/.->%.-5*"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"P\X%

TMVM"#5*/40+-5*+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"P\W%

TMRM"!(,(&(*/(+"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PWX%

YM"#5*/40+-5*+"%*B"H0.455N"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM"PWU%

%

( (



%!

!

<=(>*$%+/7'$3+*((
!

!"*%&'(3.% #$%2,((*-+34%7'$+34%;'&*(*.%54% 1'$$#3% 1,*3$% $,2"%/$%2'/38%'#3% /-.%-/+,(/3%0/$9'%

C-.,$+(#/3#$/+#'-%'1%+"*%&*$+*(-%&'(3.%"/$%3*.%+'%+"*%#((*$;'-$#53*%,$*%'1%+"*$*%2/(5'-%$',(2*$8%

/-.%"/$%2'-+#-,',$34%2'-+(#5,+*.% +'% +"*% #((*6*($#53*%*-6#('-7*-+/3%./7/0*%)-'&-%/$% +"*%

G3#7/+*%G(#$#$9%R'&8%&#+"%+"*%&'(3.%1#-/334%(*2'0-#$#-0%+"*%#7;'(+/-2*%'1%/2+#'-8%*11'(+$%/(*%

5*#-0%7/.*%+'%+,(-%/&/4%1('7%2/(5'-%$',(2*$%/-.%+'&/(.$%/%(*-*&/53*%*-*(04%1,+,(*9%%

!"*% 2'-$,7;+#'-% '1% 1'$$#3% 1,*3$% #$% +"*% ;(#7/(4% 2'-+(#5,+'(% +'% +"*% #-2(*/$#-0% (*3*/$*% '1%

0(**-"',$*% 0/$*$8% -/7*34% 2/(5'-% .#'D#.*% /-.% -#+('0*-% 'D#.*$9%!"#$8% #-% +/-.*7%&#+"% +"*%

#-2(*/$#-0%-,75*(%'1%-/+,(/3%.#$/$+*($%/$%/%(*$,3+%'1%23#7/+*%2"/-0*8%"/$%(*$,3+*.%#-%/%0('&#-0%

#-+*(*$+%#-%.*6*3';#-0%/%b23*/-%*-*(04B%/3+*(-/+#6*9%M'$$#3%1,*3$%2,((*-+34%$,;;34%pmr%'1%+"*%

&'(3.B$% /--,/3% *-*(04% ,$/0*8% /-.% &#+"% +"*% 0('&#-0% ;';,3/+#'-% *D;*2+*.% +'% 2'-$,7*%

#-2(*/$#-034% 7'(*% *-*(04% /$% .*7/-.$% (#$*8% +"*% -**.% 1'(% /3+*(-/+#6*% *-*(04% $',(2*$% #$% /%

-*2*$$#+49!()%

L#+"%;,53#2%)-'&3*.0*%'1%+"*%23#7/+*%2(#$#$%0('&#-08%+"*%;(*$$,(*%"/$%$#-2*%+,(-*.%+'&/(.$%

;'3#+#2#/-$%/-.%+"*#(%"#$+'(#2%5/2)#-0%'1%5#0%'#3%2'7;/-#*$%(/+"*(%+"/-%/2)-'&3*.0#-0%/-.%

+/2)3#-0%+"*%2(#$#$%#-%"/-.9%C-%F;(#3%?VAj8%Q2'+3/-.%5*2/7*%+"*%1#($+%2',-+(4%#-%+"*%&'(3.%+'%

.*23/(*%/%$+/+*%'1%23#7/+*%*7*(0*-249%C-%.'#-0%$'8%+"*%M#($+%=#-#$+*(%2'77#++*.%+'%/%2/(5'-%

-*,+(/3% Q2'+3/-.% 54% ?VkZ9% Q"'(+34% /1+*(8% .*23/(/+#'-$% 1'33'&*.% 1('7% +"*%KW% P/(3#/7*-+8%

I,(';*/-%K-#'-% /-.% +"*%P';*8%&"'% $+/+*.% b1'$$#3% 1,*3$% $"',3.% (*7/#-%,-.*(0(',-.B9%F-%

#33,$+(/+#'-% '1% +"*% &'(3.%7/;% $"'&#-0% 2',-+(#*$% &"#2"% "/6*% .*23/(*.% /% $+/+*% '1% 23#7/+*%

*7*(0*-248%'(%$,5.#6#$#'-$%&"#2"%"/6*%.'-*%$'8%#$%.*;#2+*.%#-%M#0,(*%A:A9%R'&8%&#+"%+"*%

7/Y'(#+4% '1% $2#*-+#$+$% #-% /0(**7*-+% +"/+% ",7/-% /2+#6#+4% #$% +"*% ;(#7/(4% $',(2*% '1% 23#7/+*%

2"/-0*8% /.6/-2*$% #-% +*2"-'3'04% /(*% 5*2'7#-0% 7'(*% /-.% 7'(*% 2/;/53*% '1% 7/)#-0% +"*%

(*-*&/53*%*-*(04%6#$#'-%/%(*/3#+49%%

%



&!

!

!

!"#$%&' ()(*'C*,6.) 3-+) %66'$&,-&%(;) 8*'(&,%!$) %() D>%8>) -) 86%3-&!) !3!,;!(8<) >-$) ?!!()

.!86-,!.)E.-,F)?6'!G4).!86-,!.)*(6<)%()$*3!)$'?.%H%$%*($)E6%;>&)?6'!G)*,)8*'(&,%!$)%()D>%8>)

-)86%3-&!)!3!,;!(8<)>-$)(*&)?!!().!86-,!.)E;,!<G)-$)*9)I8&*?!,)JKLM1)=>%$)9%6!)D-$)3-.!)

-H-%6-?6!)-(.)%$)6%8!($!.)'(.!,)&>!)2,!-&%H!)2*33*($)22K)L1K)N(%H!,$-6)O'?6%8)P*3-%()

P!.%8-&%*(1))

(

<=<=(45.(?@/%+0.*(A'+*+1@((
!

F(0,/5348%+"*%7'$+%;('7#$#-0%/3+*(-/+#6*%+'%1'$$#3%1,*3$8%;/(+#2,3/(34%1'(%/%7'5#3*%$'2#*+48%#$%

+"*%,$*%'1%7'3*2,3/(%"4.('0*-%/$%/-%*-*(04%6*2+'(9*%!"*%b@4.('0*-%I2'-'74B%&/$%2'#-*.%

54%X'"-%S'2)(#$% #-%Ajn?8%&"'%*-6#$/0*.%/%&'(3.%&"*(*%"4.('0*-%&',3.%5*% +"*%;(#7/(4%

*-*(04%$,;;348%;'&*(#-0%"'7*$8%+(/-$;'(+%6*"#23*$%/-.%#-.,$+(#/3%;('2*$$*$9+%!"#$%#.*/%&/$%

;(';'$*.% +'% 2'75/+% +"*%;(*.#2+*.% #-2(*/$*% #-% *-*(04%.*7/-.% /-.% /#(% ;'33,+#'-f% "'&*6*(%

S'2)(#$% ;(*.#2+*.% $*6*(/3% 3#7#+#-0% 1/2+'($% &"#2"% 7/4% "#-.*(% +"*% +(/-$#+#'-% +'&/(.$% /%

"4.('0*-% *2'-'749% R/7*348% +"*$*% &*(*T% 2'-$*(6/+#$78% 3/2)% '1% )-'&3*.0*% /-.%

,-.*($+/-.#-0%#-%*3*2+('2"*7#2/3%*-0#-**(#-08%/-.%1#-/334%+"*%&#.*$;(*/.%1*/(%'1%"4.('0*-%

,$/0*%#-%+"*%2'77,-#+49%R'&8%#-%?V?V8%S'2)(#$B%/;+%;(*.#2+#'-$%/(*%$3'&34%.#$$#;/+#-08%&#+"%

/.6/-2#-0%+*2"-'3'0#*$%/33'&#-0%1'(%+"*%(*/3#$/+#'-%'1%"4.('0*-%;'&*(*.%.*6#2*$9,%

='+'(#`*.%+(/11#2%#$%/%2'-+(#5,+'(%+'%+"*%(*3*/$*%'1%"/(71,3%0(**-"',$*%0/$*$8%/-.%#$%2,((*-+34%

(*$;'-$#53*% 1'(% ?Vr% '1% 03'5/3% Gg!% *7#$$#'-$9-% !"*% #-+*(-/3% 2'75,$+#'-% *-0#-*% 2/-% 5*%

(*;3/2*.%&#+"%"4.('0*-%1,*3%2*33%+*2"-'3'048%&"#2"%5,(-$%"4.('0*-%#-%'D40*-%+'%0*-*(/+*%

*3*2+(#2#+4% +'% ;'&*(% /% 6*"#23*9% !"*% '-34% 54:;('.,2+% 1('7% +"#$% ;('2*$$% #$% &/+*(8% +",$%



'!

!

*3#7#-/+#-0%+"*%(*3*/$*%'1%;'33,+/-+$%&"#2"%&',3.%'+"*(&#$*%'22,(%1('7%+"*%2'75,$+#'-%'1%

0/$%/-.%'#39%M#0,(*%A:?%(*;(*$*-+$%+"*%$*+,;%'1%/%+4;#2/3%;('+'-%*D2"/-0*%7*75(/-*%<PI=>%

1,*3% 2*339% !"#$% 2'7;(#$*$% '1% +&'% *3*2+('.*$8% /-% /-'.*% /-.% 2/+"'.*8% /-.% /-% *3*2+('34+*9%

@4.('0*-%<@!>%#$%$;3#+%#-+'%;('+'-$%<@.>%/-.%*3*2+('-$%<*−>%/+%+"*%/-'.*9%!"*%*3*2+('-$%13'&%

+"(',0"%+"*%*D+*(-/3%2#(2,#+%/-.8%$#7,3+/-*',$348% +"*%;('+'-$%;/$$% +"(',0"%+"*%7*75(/-*8%

+4;#2/334%R/1#'-%<&"#2"%&#33%5*%.#$2,$$*.%1,(+"*(%#-%Q*2+#'-%A9?9?9k9>8%+'&/(.$%+"*%2/+"'.*9%

!"*$*%;('+'-$%/-.%*3*2+('-$%+"*-%2'75#-*%&#+"%'D40*-8%;('.,2#-0%&/+*(%/-.%"*/+%/$%+"*%'-34%

54:;('.,2+$9% !"*$*% "/31:(*/2+#'-$% /(*% $,77/(#$*.% #-% IH,/+#'-$% A% /-.% ?8% /-.% +"*% '6*(/33%

(*/2+#'-%"#0"3#0"+#-0%+"*%/5$*-2*%'1%"/(71,3%54:;('.,2+$%#$%$"'&-%#-%IH,/+#'-%m9%%

!

!"#$%&'()+*'Q66'$&,-&%*()*9)-)&<+%8-6)O/5)><.,*;!()9'!6)8!661)

%

!"! #$ %"" #& %'#% % % % % % % % % <A>%

(! #& %"
" #& %'# #$ !"!(% % % % % % % % <?>%

!"! #& #(! #$ !"!(% % % % % % % % % <m>%

%



(!

!

K-3#)*% 1'$$#3% 1,*3$8% "4.('0*-% #$% /-% *-*(04% 2/((#*(% (/+"*(% +"/-% /% ;(#7/(4% *-*(04% $',(2*9/%

J/+"*(%+"/-%;('6#.#-0%+"*%1,*3%#+$*318%"4.('0*-%#$%/-%*-*(04%6*2+'(8%7*/-#-0%#+%#$%2/;/53*%'1%

+(/-$1*((#-0%*-*(04%1('7%'-*%1'(7%#-+'%/-'+"*(9%@'&*6*(8%"4.('0*-%7,$+%1#($+%5*%*D+(/2+*.%

1('7%2'7;',-.$%$,2"%/$%&/+*(%'(%"4.('2/(5'-$%5*1'(*%#+%2/-%5*%,$*.%#-%1,*3%2*33%.*6#2*$9%

P('6#.*.%+"*%*-*(04%$',(2*%#$%&/+*(8%+"*%23'$*.%$4$+*7%#$%2'-$#.*(*.%/%0(**-%;('2*$$8%/$%+"*%

&/+*(%54:;('.,2+%2/-%5*%(*2423*.%1'(%1,(+"*(%,$*%/-.%-'%0(**-"',$*%0/$*$%/(*%(*3*/$*.%#-+'%

+"*%/+7'$;"*(*9%@'&*6*(8%+"*%$;3#++#-0%'1%&/+*(%(*H,#(*$%*-*(048%/-.%2,((*-+34%+"#$%*-*(04%#$%

7'$+%2'77'-34%;('6#.*.%54%1'$$#3%1,*3%$',(2*$9%!"*(*1'(*8%.*$;#+*%*3#7#-/+#-0%+"*%(*3*/$*%

'1%"/(71,3%;'33,+/-+$% #-% +"*%1,*3%2*33%$4$+*78%+"*%'6*(/33%;('2*$$%$+#33% (*3*/$*$%0(**-"',$*%

0/$*$8%/35*#+%/+%/-%*/(3#*(%$+/0*90%%

!"*%;(#7/(4%0'/3%'1%"4.('0*-%1,*3%2*33% +*2"-'3'04% #$% +'%5*2'7*% #-.*;*-.*-+% 1('7%1'$$#3%

1,*3$8% /-.% /2"#*6*% +"*% 03'5/3% +/(0*+% '1% (*.,2#-0% 2/(5'-% .#'D#.*% *7#$$#'-$9'1% @'&*6*(8%

/;;('D#7/+*34%jZr%'1%"4.('0*-%#$%;('.,2*.%H%-)$+*/7%(*1'(7#-0%'1%-/+,(/3%0/$8%&"#3*%+"*%

(*7/#-#-0% #$% ;('.,2*.% 54% *3*2+('34$#$% '1% &/+*(% <$**% Q*2+#'-% A9?>9''% !"*% ;('.,2+#'-% '1%

"4.('0*-%#+$*31%#$%+"*(*1'(*%/%7/Y'(%2'-+(#5,+'(%+'%+"*%0(**-"',$*%0/$%*11*2+9%@*-2*8%#-%'(.*(%

1'(%/%"4.('0*-%*2'-'74%+'%5*%+(,34%0(**-8%+"*%7*+"'.%'1%"4.('0*-%;('.,2+#'-%7,$+%$+*7%

1('7%(*-*&/53*%*-*(04%(*$',(2*$9%%

( (



)!

!

<=B=(C.$5+/#(+;(?@/%+0.*(:%+/7'$3+*(

!"#"!"$%&'()$*'+,-)./0$,+$1(&2-(3$4(5$

!

G,((*-+348% 2'77*(2#/3%"4.('0*-% #$%7'$+% 2'77'-34%;('.,2*.%54% +"*% $+*/7% (*1'(7#-0%'1%

-/+,(/3%0/$8%+"*%.*+/#3$%'1%&"#2"%/(*%$"'&-%#-%IH,/+#'-%k9'!%!"#$%;('2*$$%#-6'36*$%+"*%"#0"%

+*7;*(/+,(*%(*/2+#'-%'1%7*+"/-*%&#+"%$+*/78%;('.,2#-0%/%7#D+,(*%'1%2/(5'-%7'-'D#.*%/-.%

"4.('0*-8%)-'&-%/$%$4-0/$9%C-2(*/$*$%#-%"4.('0*-%4#*3.%2/-%5*%/2"#*6*.%54%(*1'(7#-0%+"*%

Gg%;('.,2+%1,(+"*(%&#+"%&/+*(%6/;',(8%)-'&-%/$%+"*%L/+*(:O/$%Q"#1+%J*/2+#'-%<IH,/+#'-%Z>9%

)"$ #& #"!(# $ )(# & *"!% % % % % % % % <k>%

)(# &#"!(# + )(! &#"!% % % % % % % % <Z>%

!"*$*%;('2*$$*$%;('.,2*%Gg!8%&"#2"%2'-+(#5,+*$%+'%+"*%0(**-"',$*%0/$%*11*2+9%!"#$%+"*(*1'(*%

7/)*$% +"*% ;('2*$$% '1% $+*/7% (*1'(7#-0% ,-1*/$#53*% #-% +"*% 3'-0% +*(79% R*6*(+"*3*$$8% +"*%

;('.,2+#'-%'1%"4.('0*-%1('7%2/(5'-%$',(2*$%#$%/%7'(*%*2'-'7#2/334%/++(/2+#6*%;('2*$$%+"/-%

(*-*&/53*%/3+*(-/+#6*$%/+%;(*$*-+9%

C-%+"*%-*/(%1,+,(*8%"'&*6*(8%+"*%2'7;3*+*%+(/-$#+#'-%/&/4%1('7%1'$$#3%1,*3$%(*7/#-$%,-3#)*349%

J/+"*(8% +"*% #-2'(;'(/+#'-% '1% (*-*&/53*% 7*+"'.$% '1% "4.('0*-% ;('.,2+#'-% #-+'% *D#$+#-0%

#-1(/$+(,2+,(*%&',3.%;('6#.*%/%$+*;;#-0%$+'-*%#-+'%+"*%,3+#7/+*%"4.('0*-%*2'-'749%!",$8%

*D#$+#-0%;('2*$$*$% $,2"%/$% $+*/7% (*1'(7#-0%'1%-/+,(/3%0/$*$% +'%;('.,2*%"4.('0*-%2/-%5*%

,+#3#$*.8% &"#3*% 7#-#7#`#-0% +"*% *7#$$#'-% '1% 0(**-"',$*% 0/$*$% ,-+#3% $,2"% ;'#-+% +"/+% +"*%

+*2"-'3'04%#$%/.6/-2*.%*-',0"%+'%;"/$*%#-%1,*3%2*33$%2'7;3*+*34%<$**%Q*2+#'-%A9m9>9%

M'(%*D/7;3*8%+"*%;('.,2+#'-%/-.%$+'(/0*%'1%7*+"/-'3%/$%/-%*-*(04%6*2+'(%2/-%5*%/2"#*6*.%

54% (*/2+#'-% '1% 2/;+,(*.% Gg!% /-.% "4.('0*-% ;('.,2*.% H%-% (*-*&/53*% 7*/-$8% !1;1% &/+*(%

*3*2+('34$#$9%!"#$%"4.('0*-%&',3.%5*%.*(#6*.%1('7%+"*%*D2*$$%(*-*&/53*%*-*(04%&"#2"%&',3.%

'+"*(&#$*%5*%3'$+%<$**%Q*2+#'-%A9m>8%&"#3*%+"*%Gg!%;('.,2+%'1%#-.,$+(#/3%;('2*$$*$%<$,2"%/$%

$+*/7%(*1'(7#-0>%&',3.%5*%2'33*2+*.%/-.%,$*.%/$%+"*%(*/2+/-+9')%!"#$%7*+"'.%&',3.%-'+%'-34%

/33'&%1'(%+"*%,$*%'1%(*-*&/53*%*-*(04%$,(;3,$%5,+%/3$'%1'(%+"*%$+'(/0*%'1%/%0(**-%1,*3%#-%+"*%

1'(7%'1%7*+"/-'39%!"#$%7*+"/-'3%2',3.% +"*-%5*%.*3#6*(*.%/$% 1,*3% 1'(%/%6/(#*+4%'1%*-*(04%

(*H,#(*7*-+$8%(/-0#-0%1('7%;,53#2%+(/-$;'(+%+'%;'&*(#-0%"'7*$%/-.%#-.,$+(#/3%;('2*$$*$9'*%!

$ $



*!

!

!"#"#"$6(&'-$73'8&-,395.5$

!"#"#"!"$:(8;0-,2/<$

!

L/+*(% *3*2+('34$#$% #$% /% ;('7#$#-0% 7*+"'.% '1% ;('.,2#-0% "4.('0*-8% "'&*6*(% +"#$% 7*+"'.%

2,((*-+34% '-34% ;('.,2*$% /(',-.% Zr% '1% +"*% &'(3.B$% "4.('0*-% $,;;348% /$% #+% #$% 7'(*% 2'$+%

.*7/-.#-0% +"/-% $+*/7% (*1'(7#-0% '1% 1'$$#3% 1,*3$9''% N/+#-0% /$% 1/(% 5/2)% /$% Anpj8% &/+*(%

*3*2+('34$#$%&/$%1#($+%(*;'(+*.%54%!(''$+&#Y)%/-.%N*#7/-%&"'%'5$*(6*.%+"*%.*2'7;'$#+#'-%

'1% &/+*(% #-+'% #+$% 2'-$+#+,*-+% *3*7*-+$% 54% /-% *3*2+(#2% .#$2"/(0*9'+% L/+*(% *3*2+('34$#$% #$%

+"*(*1'(*%.*1#-*.%/$%+"*%$;3#++#-0%'1%&/+*(%#-+'%"4.('0*-%/-.%'D40*-%,$#-0%*3*2+(#2#+49%%

!4;#2/3348%&/+*(% $;3#++#-0%;('2**.$% #-%/-%*3*2+('34$*(8% 2'-$#$+#-0%'1%;'$#+#6*%/-.%-*0/+#6*%

*3*2+('.*$%</-'.*%/-.%2/+"'.*8%(*$;*2+#6*34>9%!"*$*%*3*2+('.*$%/(*%#77*($*.%#-%/-%*3*2+('34+*%

$'3,+#'-% &"#2"% #$% 2/;/53*% '1% 0*-*(/+#-0% /-#'-$% /-.% 2/+#'-$% &"*-% /-% *3*2+(#2% 2,((*-+% #$%

/;;3#*.9% PI=%*3*2+('34$#$% ';*(/+*$% #-% /2#.#2% 2'-.#+#'-$f% +"*(*1'(*% +"*% +&'% *3*2+('.*$% /(*%

$*;/(/+*.%54%/%R/1#'-%7*75(/-*8%&"#2"%/33'&$%1'(%+"*%;/$$/0*%'1%;('+'-$%1('7%+"*%/-'.*%

+'%+"*%2/+"'.*9%F-%#33,$+(/+#'-%'1%/%+4;#2/3%&/+*(%*3*2+('34$*(%2'-.,2+*.%#-%/2#.#2%2'-.#+#'-$%

#$%$"'&-%#-%M#0,(*%A:m9%

!

!"#$%&'(),*'R!(!,-6)D-&!,)!6!8&,*6<$%$)$!&'+1)=>!)6!9&)>-(.)$%.!)%66'$&,-&!$)D-&!,)*"%.-&%*()

-&)&>!)-(*.!4)D>%6!)&>!),%;>&)>-(.)$%.!)$>*D$)><.,*;!()!H*6'&%*()-&)&>!)8-&>*.!1)



+!

!

L"*-%/%$,11#2#*-+%;'+*-+#/3%.#11*(*-2*%#$%/;;3#*.8%&/+*(%'D#./+#'-%+/)*$%;3/2*%/+%+"*%/-'.*8%

&"*(*%'D40*-%#$%*6'36*.%/3'-0%&#+"%;('+'-$%/-.%*3*2+('-$%<IH,/+#'-%l>9%!"#$%"/31%(*/2+#'-%

#$% )-'&-% /$% +"*% 'D40*-% *6'3,+#'-% (*/2+#'-% <gIJ>9% !"*% ;('+'-$% +"*-% ;/$$% +"(',0"% +"*%

R/1#'-%7*75(/-*%+'&/(.$%+"*%2/+"'.*8%/-.%+"*%*3*2+('-$%13'&%+"(',0"%+"*%*D+*(-/3%2#(2,#+%

&"*(*% +"*4% +"*-% (*2'75#-*%&#+"% +"*% ;('+'-$% +'% 1'(7% "4.('0*-8% '+"*(&#$*% )-'&-% /$% +"*%

"4.('0*-%*6'3,+#'-%(*/2+#'-%<@IJ>9%IH,/+#'-%n%$,77/(#$*$%+"*%"/31%(*/2+#'-%1'(%+"*%@IJ9%

!"*% 2*33% ;'+*-+#/3% <I23455>% #$% .*1#-*.% /$% +"*%;'+*-+#/3% .#11*(*-2*%5*+&**-% +"*% 2/+"'.#2% /-.%

/-'.#2% "/31:(*/2+#'-$% <IH,/+#'-% p>9% !"*% '6*(/33% ;('2*$$% #$% $"'&-% #-% IH,/+#'-% j% /-.%

*7;"/$#$*$% +"/+% 1'(% *6*(4% '-*% 7'3*% '1% 'D40*-% ;('.,2*.8% +&'% 7'3*$% '1% "4.('0*-% /(*%

;('.,2*.9%!"#$%;('2*$$%#$%$;3#+%#-+'%+&'%"/31%(*/2+#'-$8%+"*%gIJ%/-.%+"*%@IJ8%/$%.*$2(#5*.%

/5'6*8%&#+"%+"*%(/+*%'1%'-*%(*/2+#'-%5*#-0%.*;*-.*-+%'-%+"*%'+"*(9%Q#-2*%+"*%(/+*%'1%'D40*-%

;('.,2+#'-%#$%$3'&*(%+"/-%+"/+%'1%"4.('0*-8%+"*%'6*(/33%(*/2+#'-%#$%0'6*(-*.%54%+"*%gIJ9%%

%

!"!(# $ #(! #& %"
" #& %'#% % /2672&4%s%A9?m%t% % % % <l>%

%"" #& %'# #$ !"!% % % /236#$2&4%s%V9VV%t% % % % <n>%

,
%&''

( -#,
%)*+(,&

( #. #,
)-(,&

( % % /!"#$$)s%−A9?m%t% % % % <p>%

!"!(# $ !"! #& #(!#%%%%%%%%%%%%%%%%%%%%%%%%%%/23455%s%−A9?m%t%% % % % <j>%

%

!"*%$+/-./(.%*3*2+('.*%;'+*-+#/3%</2>%/+%&"#2"%/33%(*.'D%2',;3*$%/(*%7*/$,(*.%/0/#-$+%#$%+"*%

R'(7/3%@4.('0*-%I3*2+('.*% <R@I>9%!"*% +"*'(*+#2/3% ;'+*-+#/3% 1'(% +"*%R@I8%&"#2"% #$% +"*%

;'+*-+#/3%2/;/53*%'1%2'75#-#-0%;('+'-$%/-.%*3*2+('-$%+'%1'(7%"4.('0*-%0/$8%#$%.*1#-*.%/$%

V9VV%t%,-.*(%$+/-./(.%+*7;*(/+,(*%/-.%;(*$$,(*%<?jp9AZ%W%/-.%AVA9m?Z%)P/8%(*$;*2+#6*34>9%

Q#7;3*%/..#+#'-%'1%+"*%$+/-./(.%*3*2+('.*%;'+*-+#/3$%'1%&/+*(%'D#./+#'-%/-.%;('+'-%(*.,2+#'-%

/33'&$%1'(%+"*%2/32,3/+#'-%'1%+"*%'6*(/33%$+/-./(.%;'+*-+#/3%(*H,#(*.%1'(%+"*%&/+*(%$;3#++#-0%

(*/2+#'-8%/-.%#$%.*+*(7#-*.%+'%5*%A9?m%t%<IH,/+#'-%AV>9%

%

, - #,(.
( /"!(0 #&#,/&,

( /""0 - 12!*#3# & 4244#3 - 12!*#3% % % <AV>%

%



,!

!

!"*(*1'(*8%1'(%+"*%'6*(/33%&/+*(%$;3#++#-0%(*/2+#'-%+'%'22,(8%/%7#-#7,7%;'+*-+#/3%.#11*(*-2*%

'1%A9?m%t%7,$+%5*%/;;3#*.%5*+&**-%+"*%/-'.*%/-.%2/+"'.*9%@'&*6*(8%#-%(*/3#+48%/-%*D2*$$%'1%

+"#$%*-*(04%#$%(*H,#(*.%<)-'&-%/$%+"*%'6*(;'+*-+#/3>%/-.%&#33%5*%.#$2,$$*.%1,(+"*(%#-%Q*2+#'-%

A9?9?9m9%% % % (

!"#"#"#"$=>'-),<9/().85%
!

L/+*(%*3*2+('34$#$%#$%/%-'-:$;'-+/-*',$%;('2*$$8%(*H,#(#-0%/%;'$#+#6*%O#55$%1(**%*-*(04%6/3,*%

'1%uO2%s%v?mn9?m%)X%7'3−'8%/$%2/32,3/+*.%54%IH,/+#'-%AA9',%

%

56( -#5"( #. 758( -#.9:,
%&''

( % % % % % % % <AA>%

%

&"*(*%uO2% #$% +"*% 2"/-0*% #-%O#55$% 1(**% *-*(048%u@2% #$% +"*% 2"/-0*% #-% *-+"/3;4% <?pZ9p%)X%

7'3−'>8%uQ2% #$%+"*%2"/-0*%#-%*-+(';4%<Alm%X%W−'%7'3−'>8%!%#$%+"*%+*7;*(/+,(*%<W>8%`%#$%+"*%

$+'#2"#'7*+(#2% -,75*(% '1% 7'3*$% '1% *3*2+('-$% #-6'36*.% #-% +"*% (*/2+#'-8% M% #$% +"*% M/(/./4%

2'-$+/-+%<jlkpZ%G%7'3−'>%/-.%I23455"#$%+"*%2*33%;'+*-+#/39%

!"*%7#-#7,7%;'+*-+#/3%(*H,#(*.%1'(%+"*%'6*(/33%&/+*(%$;3#++#-0%(*/2+#'-%#$%0'6*(-*.%54%+"*%

2'-.#+#'-$%&#+"#-%+"*%*3*2+('34$*(%#+$*318%!1;1%+*7;*(/+,(*%/-.%;@9%M'(%*D/7;3*8%/+%V%W8%I23455%

#$% *H,/3% +'% A9kp% t8% &"#3*% /+% (''7% +*7;*(/+,(*% <?jp9AZ% W>% *-*(04% #$% /2H,#(*.% 1('7% +"*%

$,((',-.#-0$%#-%+"*%1'(7%'1%"*/+8%/-.%+"*%7#-#7,7%;'+*-+#/3%#$%3'&*(*.%+'%A9?m%t9%!"*(*1'(*8%

+"*%$;3#++#-0%'1%&/+*(%5*2'7*$%*/$#*(%&#+"%#-2(*/$#-0%+*7;*(/+,(*9%%

Q#7#3/(348%;@%"/$%/%;('1',-.%*11*2+%'-%+"*%(*H,#(*.%;'+*-+#/39%C-%/22'(./-2*%&#+"%7'6#-0%

/&/4%1('7%$+/-./(.%2'-.#+#'-$8%+"*%R*(-$+%*H,/+#'-%2/-%5*%&(#++*-%/$%$"'&-%#-%IH,/+#'-%A?9%

Q,5$*H,*-+348%+"*%;'+*-+#/3%,-.*(%-'-:$+/-./(.%2'-.#+#'-$%#$%.*1#-*.%54%+"*%R*(-$+%IH,/+#'-%

<IH,/+#'-%Am>9%

%

56 - #56( & ;7<=>% % % % % % % % % <A?>%

, - ,( #.
01

23
<=>% % % % % % % % % <Am>%

%

&"*(*%J%#$%+"*%0/$%2'-$+/-+8%!%#$%+"*%/5$'3,+*%+*7;*(/+,(*%/-.%q%#$%+"*%(*/2+#'-%H,'+#*-+9%%



-!

!

%

q%#$%.*1#-*.%/$% +"*%(/+#'%'1%/2+#6#+#*$%'1% +"*%'D#./-+%/-.%(*.,2+/-+%$;*2#*$9%!"*(*1'(*8% +"*%

*11*2+%'1%;@%2/-%5*%#-6*$+#0/+*.%54%$*++#-0%q%*H,/3%+'%+"*%2'-2*-+(/+#'-%'1%;('+'-$8%w@.x8%/-.%

2'-6*(+#-0%+"*%-/+,(/3%3'0%+'%3'0'19%F+%$+/-./(.%+*7;*(/+,(*8%IH,/+#'-%AA%2/-%5*%(*/((/-0*.%

#-+'%+"*%1'33'&#-0%<IH,/+#'-%Ak>T%

%

, - #,( #. #
45467

2
?@AB""C - #,( #. #

45467

2
D"%% % % % % <Ak>%

%

F22'(.#-0348%1'(%*6*(4%A%;@%,-#+%2"/-0*8% +"*%;'+*-+#/3%$"#1+$%54%V9VZj%t9% %!"*%;'+*-+#/3$%

(*H,#(*.%1'(%+"*%gIJ%/-.%@IJ%/+%6/(4#-0%;@%6/3,*$%2/-%+"*(*1'(*%5*%&(#++*-%/$%IH,/+#'-$%

AZ% /-.% Al8% (*$;*2+#6*349% Q#-2*8% #-% /2#.#2% 2'-.#+#'-$8% 5'+"% gIJ% /-.% @IJ% /(*% ;('+'-:

.*;*-.*-+8%5'+"%(*/2+#'-%;'+*-+#/3$%$"#1+%54% +"*%$/7*%7/0-#+,.*8%7*/-#-0%/%2'-$+/-+%2*33%

;'+*-+#/3%'1%−A9?m%t%#$%(*H,#(*.%1'(%+"*%'6*(/33%(*/2+#'-8%(*0/(.3*$$%'1%;@9%%

%

, - 12!*# . 424EF#D"% % % % % % % % <AZ>%

, - 4244# . 424EF#D"% % % % % % % % <Al>%

%

!"#"#"?"$@A'-B,&'/&.(3$$

!

F$%7*-+#'-*.%#-%Q*2+#'-%A9?9?9A98%+"*%+"*'(*+#2/3%;'+*-+#/3%(*H,#(*.%1'(%&/+*(%*3*2+('34$#$%#$%

A9?m%t9%@'&*6*(8%#-%(*/3#+48%/-%*D2*$$%'1%+"#$%6/3,*%#$%(*H,#(*.8%)-'&-%/$%+"*%'6*(;'+*-+#/3%

<η>9%!"*%'6*(;'+*-+#/3%#$%+"*%.#11*(*-2*%5*+&**-%+"*%+"*(7'.4-/7#2/334%(*H,#(*.%;'+*-+#/3%

/-.%+"*%*D;*(#7*-+/334%'5$*(6*.%;'+*-+#/38%/-.%/(#$*$%.,*%+'%$*6*(/3%(*$#$+/-2*$%&#+"#-%+"*%

$4$+*79%IH,/+#'-%An%"#0"3#0"+$% +"/+% +"*% #-2(*/$*.%*-*(04% #-;,+$%/(#$*%1('7%'6*(;'+*-+#/3$%

/$$'2#/+*.% &#+"% +"*% /-'.*% /-.% 2/+"'.*8% /-.% +"*% #-+*(-/3% (*$#$+/-2*% '1% +"*% 2*33% <#J>9%

g6*(;'+*-+#/3$%/(#$*%.,*%+'%*-*(04%5*#-0%3'$+%&#+"#-%+"*%$4$+*7f%+"*(*1'(*8%#-%'(.*(%+'%.(#6*%

+"*%(*/2+#'-8%/%"#0"*(%6'3+/0*%+"/-%+"*'(*+#2/334%2/32,3/+*.%#$%(*H,#(*.9%!"*$*%*-*(04%3'$$*$%

/(*% /% (*$,3+% '1% 7/-4% (*$#$+/-2*$8% ;(#7/(#34% 5*+&**-% +"*% *3*2+('.*$8% +"*% $'36*-+% /-.% +"*%

7*75(/-*9%!"*%'6*(;'+*-+#/3%&#33%5*%.#$2,$$*.%1,(+"*(%#-%Q*2+#'-%A9k9?9A9%



%.!

!

%

,*(*)' - 12!* &#G)-(,& &#G%)*+(,& & H;% % % % % % <An>%

%

J*$#$+/-2*% /$$'2#/+*.% &#+"% +"*% $'36*-+% #$% (*3/+*.% +'% +"*% 2'-.,2+#6#+4% '1% +"*% *3*2+('34+*%

$'3,+#'-9% !"#$% 2/-% 5*% 7#-#7#$*.% 54% .*2(*/$#-0% +"*% ;@% '1% +"*% *3*2+('34+*8% $#-2*% ;('+'-$%

;'$$*$$%+"*%"#0"*$+%#'-#2%2'-.,2+#6#+49%@*-2*8%2'-.,2+#6#+4%#-2(*/$*$%&#+"%.*2(*/$#-0%;@8%

&"#2"%3'&*($%+"*%(*$#$+/-2*9%!"*%7*75(/-*%2/-%/3$'%"/6*%/%;('1',-.%*11*2+%'-%+"*%(*$#$+/-2*%

/$%2"/(0*%+(/-$1*(%5*+&**-%2'7;/(+7*-+$%2/-%5*%#-"#5#+*.9%!"*(*1'(*%+"*%,$*%'1%/%+"#--*(%

7*75(/-*% <%1!1) R/1#'->% "/$% /% 5*-*1#2#/3% *11*2+% '-% 3'&*(#-0% +"*% #-+*(-/3% (*$#$+/-2*9%

G(,2#/3348%+"*%*3*2+('.*$%;3/4%/-%#7;'(+/-+%('3*%#-%+"*%$*+,;%'1%+"*%*3*2+('2"*7#2/3%2*339%!"*%

0(*/+*(%+"*%.#$+/-2*%5*+&**-%+"*%/-'.*%/-.%2/+"'.*8%+"*%0(*/+*(%+"*%(*$#$+/-2*9%!"*(*1'(*8%+"*%

;'$#+#'-#-0%'1%+"*%*3*2+('.*$%&#+"#-%+"*%2*33%#$%'1%,+7'$+%#7;'(+/-2*9%M,(+"*(8%'6*(;'+*-+#/3$%

/(#$*%.,*%+'%*3*2+('-%+(/-$1*(%5*+&**-%+"*%*3*2+('34+*%/-.%+"*%*3*2+('.*%$,(1/2*%<η672&4%/-.%

η36#$2&4>9% !"*$*% '6*(;'+*-+#/3$% 2/-% 5*% 7#-#7#$*.% 54% /;;34#-0% /-% *3*2+('2/+/34$+% +'% +"*%

*3*2+('.*8%&"#2"%#$%2,((*-+34%/-%/(*/%'1%*D+*-$#6*%(*$*/(2"%<$**%Q*2+#'-%A9k>9%%

!"#"#"C"$D7E$73'8&-,395.5$

!

P('+'-%ID2"/-0*%=*75(/-*% <PI=>%*3*2+('34$#$% #$% /-%/++(/2+#6*%/(*/%'1% (*$*/(2"9% C-% 1/2+8%

PI=%*3*2+('34$#$%#$%2'-$#.*(*.%/$%+"*%7'$+%;('7#$#-0%7*+"'.%'1%"4.('0*-%;('.,2+#'-%1'(%

+(/-$;'(+%/;;3#2/+#'-$%+'%./+*9%!"#$%#$%.,*%+'%+"*%$+(/#0"+1'(&/(.%$*+,;%'1%+"*%$4$+*78%&"#2"%

#$%*$$*-+#/334%+"*%(*6*($*%'1%/%1,*3%2*339'-%@#0"%*-*(04%.*-$#+#*$%/(*%/2"#*6*.%/+%3'&%';*(/+#-0%

+*7;*(/+,(*$% '1% '-34% pV% yG8% 7/)#-0% PI=% *3*2+('34$#$% 7'(*% *11#2#*-+% +"/-% #+$% /3)/3#-*%

2',-+*(;/(+9'/%%

C-%/-%#.*-+#2/3%7/--*(%/$%.#$2,$$*.%;(*6#',$348%PI=%*3*2+('34$#$%#$%2'-.,2+*.%,-.*(%/2#.#2%

2'-.#+#'-$8% &#+"% /% $'3#.% ;'347*(% *3*2+('34+*% $*;/(/+#-0% +"*% /-'.#2% /-.% 2/+"'.#2%

2'7;/(+7*-+$9%!"*%gIJ%'22,($%/+%+"*%/-'.*8%;('.,2#-0%'D40*-8%;('+'-$%/-.%*3*2+('-$9%!"*%

;('+'-$%/-.%*3*2+('-$%+"*-%(*2'75#-*%/+%+"*%2/+"'.*8%&"*(*%+"*%;('+'-$%/(*%(*.,2*.%+'%1'(7%

"4.('0*-%<@IJ>9%F%$2"*7/+#2%'1%/%+4;#2/3%PI=%*3*2+('34$*(%#$%$"'&-%#-%M#0,(*%A:k9%%



%%!

!

!

!"#$%&'()-*'=<+%8-6)$!&'+)9*,)-)O/5)!6!8&,*6<$!,1)

%

!"*%.*6*3';7*-+%'1%+"*%R/1#'-%7*75(/-*%#-%+"*%AjlV$%;('6*.%+'%5*%/%+,(-#-0%;'#-+%1'(%

(*$*/(2"%#-+'%PI=%*3*2+('34$#$9%G,((*-+34%+"*%7'$+%;';,3/(%;('+'-%*D2"/-0*%7*75(/-*%,$*.%

+'%./+*f%R/1#'-%#$%/%$,3;"'-/+*.%+*+(/13,'('*+"43*-*%5/$*.%13,'(';'347*(:2';'347*(9%!"*%

7*75(/-*% "/$% .*7'-$+(/+*.% $,5$+/-+#/3% .,(/5#3#+4% ,-.*(% 'D#.#`#-0% *-6#('-7*-+$8% /-.% #$%

"*-2*% /53*% +'% &#+"$+/-.% +"*% "/($"% /2#.#2% 2'-.#+#'-$% (*H,#(*.% 1'(% ,$*% &#+"#-% /% PI=%

*3*2+('34$*(9'0% !"*% $+(,2+,(*% '1% +"*% R/1#'-% 7*75(/-*% #$% $"'&-% #-% M#0,(*% A:Z9!1% !"*%

R/1#'-%7*75(/-*%"/$%/%;/(+#2,3/(%/.6/-+/0*%1'(%PI=%*3*2+('34$#$%.,*%+'%#+$%"#0"%;('+'-%

2'-.,2+#6#+4%/-.%3'&%0/$%;*(7*/5#3#+49%!"#$%/33'&$%1'(%7*75(/-*%+"#2)-*$$*$%/$%3'&%/$%V9?%

778% &"#2"% #-% +,(-% (*$,3+$% #-% 3'&*(% (*$#$+/-2*$% /-.% #-2(*/$*.% 2,((*-+% .*-$#+#*$% 5*#-0%

/2"#*6*.9!'%%='$+%#7;'(+/-+348%+"*%R/1#'-%7*75(/-*%/33'&$%1'(%+"*%#$'3/+#'-%'1%0/$*',$%

;('.,2+$%#-%+"*#(%(*$;*2+#6*%2'7;/(+7*-+$9%!"*%-*0/+#6*34%2"/(0*.%$,31'-/+*%0(',;$%/33'&%

1'(%+"*%7'6*7*-+%'1%;('+'-$%+"(',0"%+"*%$+(,2+,(*%&"#3*%(*;*33#-0%/-#'-$%$,2"%/$%"4.('D43%

0(',;$9% !"*(*1'(*8% +"*% 7#D#-0% '1% *3*2+('34$#$% ;('.,2+$% #$% 7#-#7#$*.9% @'&*6*(8% /% $7/33%

.*0(**%'1%0/$%2('$$'6*(%/-.%(*$,3+#-0%2'-+/7#-/+#'-%#$%#-*6#+/53*8%&"#2"%#$%/%5'++3*-*2)%1'(%

&/+*(%*3*2+('34$#$%$4$+*7$9%!"#$%2('$$'6*(%(*$,3+$%#-%/%./-0*(',$%/-.%*D;3'$#6*%7#D+,(*%'1%

"4.('0*-%/-.%'D40*-%0/$*$%&#+"#-% +"*%2*339!!%L#+"#-% +"*%*3*2+('34$*(8%/%5,#3.:,;%'1% +"*$*%



%&!

!

"#0"%;(*$$,(*%0/$*$%2/-%(*$,3+%#-%+"*%.*0(/./+#'-%'1%+"*%R/1#'-%7*75(/-*8%&"#2"%2/-%(*.,2*%

#+$%3#1*$;/-%$#0-#1#2/-+349!)%%

%

!

!"#$%&'().*'=>!)$&,'8&',!)*9)&>!)0-9%*()3!3?,-(!1!1"

!

!"*%7/#-%.#$/.6/-+/0*%'1%PI=%*3*2+('34$#$%#$%#+$%*D;*-$#6*%2'7;'-*-+$%&"#2"%/(*%(*H,#(*.%

+'%&#+"$+/-.%/2#.#2%2'-.#+#'-$9%C-%;/(+#2,3/(8%+"*%$2/(2*%-'53*%7*+/3%;3/+#-,7%*3*2+('2/+/34$+%

$#0-#1#2/-+34%5''$+$%+"*%2'$+%'1%+"*%*3*2+('34$*(8%&#+"%1,(+"*(%(*$*/(2"%(*H,#(*.%+'%.*6*3';%/%

2"*/;*(%/3+*(-/+#6*%2/;/53*%'1%+'3*(/+#-0%+"*%"#0"34%/2#.#2%2'-.#+#'-$9%F..#+#'-/3348%+"*%#$$,*%

'1%0/$%2('$$'6*(%7*/-$% +"/+% 1,(+"*(%;,(#1#2/+#'-8%/-.%"*-2*%/-%/..#+#'-/3%*-*(04% #-;,+8% #$%

(*H,#(*.9%K-+#3%+"*$*%;('53*7$%/(*%/..(*$$*.8%$+*/7%(*1'(7#-0%'1%-/+,(/3%0/$%(*7/#-$%/$%+"*%

7'$+%2'$+%*11*2+#6*%7*+"'.%'1%"4.('0*-%;('.,2+#'-9%%%

!"#"?"$73'8&-,/FG,2B3'<FD-,&,/F:2++'-$E'<.(&'<$6(&'-$73'8&-,395.5$

!

g-*%;'$$#53*%$'3,+#'-%+'%2'75/+#-0%+"#$%5'++3*-*2)%'1%0/$%2('$$'6*(%&/$%;(';'$*.%54%Q47*$%

!&) -61% &"'% #-+('.,2*.% +"*% 2'-2*;+% '1% I3*2+('-:G',;3*.:P('+'-:S,11*(% <IGPS>% 7*.#/+*.%

&/+*(%*3*2+('34$#$9!*%!"#$%-'6*3%/;;('/2"%'11*($%/-%/3+*(-/+#6*%+'%+"*%+(/.#+#'-/3%;('2*$$%'1%

&/+*(%$;3#++#-08%/-.%/33'&$%1'(%+"*%gIJ%/-.%@IJ%+'%5*%$*;/(/+*.%#-%$;/2*%/-.%+#7*9%F$%&#+"%

+4;#2/3%&/+*(%*3*2+('34$#$8%&/+*(%'D#./+#'-%'22,($%/+%+"*%/-'.*8%&#+"%;('+'-$%/-.%*3*2+('-$%

5*#-0%;('.,2*.9%!"*%*3*2+('-$%13'&%+"(',0"%+"*%*D+*(-/3%2#(2,#+8%/-.%+"*%;('+'-$%;/$$%+"(',0"%

+"*%7*75(/-*% +'&/(.$% +"*%2/+"'.*%/-.% +"*%IGPS% #-% +"*%$*2'-.%2'7;/(+7*-+9%@'&*6*(8%

(/+"*(%+"/-%+"*%;('+'-$%/-.%*3*2+('-$%(*2'75#-#-0%/+%+"*%2/+"'.*%+'%;('.,2*%"4.('0*-8%+"*4%

/(*%#-+*(2*;+*.%54%+"*%IGPS8%+4;#2/334%/%;'34'D'7*+/3/+*%<Pg=>8%1'(7#-0%/%+&':*3*2+('-%

(*.,2*.%IGPS%$;*2#*$8%/$%$"'&-%#-%IH,/+#'-%Ap9%!"*(*1'(*8%(/+"*(%+"/-%1'(7#-0%"4.('0*-%

.#(*2+348% +"*% IGPS% #$% 2/;/53*% '1% 2/;+,(#-0% +"*% ;('+'-$% /-.% *3*2+('-$8% +",$% /33'&#-0% 1'(%

$+'(/0*%/-.%+(/-$;'(+%,-+#3%$,2"%;'#-+%+"/+%"4.('0*-%#$%(*H,#(*.9%Q,5$*H,*-+%(*:'D#./+#'-%'1%



%'!

!

+"*% IGPS% (*$,3+$% #-% +"*% (*3*/$*% '1% ;('+'-$% /-.% *3*2+('-$8%&"#2"% /0/#-% 13'&% +"(',0"% +"*%

*D+*(-/3% 2#(2,#+% /-.% ;/$$% +"(',0"% +"*% 7*75(/-*8% (*$;*2+#6*348% &"*(*% +"*4% (*2'75#-*% +'%

;('.,2*% "4.('0*-% 0/$9% !"*(*1'(*8% +"*% (*.,2*.% IGPS% 2/-% 5*% (*:'D#.#$*.%&"*-% (*H,#(*.8%

(*3*/$#-0% "4.('0*-% '-% .*7/-.% <IH,/+#'-% Aj>9% !"*% IGPS:7*.#/+*.% &/+*(% *3*2+('34$#$%

;('2*$$%#$%#33,$+(/+*.%#-%M#0,(*%A:l9),%!"*%.*2',;3#-0%'1%+"*%gIJ%/-.%@IJ%#-%$;/2*%/-.%+#7*%

+"*(*1'(*%7#-#7#$*$%+"*%*11*2+%'1%0/$%2('$$'6*(9%F..#+#'-/3348%+"*%(/+*%'1%+"*%@IJ%#$%-'%3'-0*(%

.*;*-.*-+%'-%+"*%gIJ9%

%

,)IJ# &#"!(# $ B,)IJC!# &#
8

!
(!#% % % % % % <Ap>%

B,)IJC!# & #!"" #$ #"! & ,)IJ#% % % % % % % <Aj>%

%

!

!"#$%&'()/*'Q66'$&,-&%*()*9)-()/2OS#3!.%-&!.)D-&!,)!6!8&,*6<$%$)$<$&!31)01)D-&!,)*"%.-&%*()

-(.) /2OS) ,!.'8&%*() 9*66*D!.) ?<) 21' /2OS) *"%.-&%*() -(.) ><.,*;!() ;!(!,-&%*(1),% !"*%

(*.,2+#'-%E%'D#./+#'-%(*/2+#'-$%/(*%6#$,/3#$*.%54%/%2'3',(%2"/-0*8%&#+"%+"*%;'34'D'7*+/3/+*%

,-.*(0'#-0%/%2'3',(%2"/-0*%1('7%4*33'&%+'%53,*%,;'-%(*.,2+#'-8%/-.%1('7%53,*%+'%4*33'&%

,;'-%$,5$*H,*-+%(*:'D#./+#'-9)

%

( (



%(!

!

<=D=(E.*.,&"-.#F$+F;7.-#(
!

J*-*&/53*%*-*(04%$',(2*$8%$,2"%/$%&#-.%'(%$'3/(%;'&*(8%/(*%#-+*(7#++*-+9%!"#$%7*/-$%+"/+%

*-*(04%2/-%'-34%5*%;('6#.*.%&"*-%+"*%&#-.%#$%53'&#-0%'(%&"*-%+"*%$,-%#$%$"#-#-09%N,(#-0%

+#7*$%'1%/5,-./-+%&#-.%/-.%$,-$"#-*8% +"*$*%(*-*&/53*%$',(2*$%;('6#.*%*-',0"%*-*(04%+'%

;'&*(%",7/-#+4B$%-**.$%#-%*D2*$$9%@'&*6*(8%.,*%+'%+"*%#-+*(7#++*-+%-/+,(*%'1%(*-*&/53*$8%

+"*% *-*(04% 7,$+% 5*% ,$*.% #77*.#/+*34f% '+"*(&#$*% #+% #$% &/$+*.9!+% M#0,(*% A:n% $"'&$% /%

(*;(*$*-+/+#'-%'1%+"*%*3*2+(#2/3%0(#.%.*7/-.%#-%g-+/(#'8%G/-/./%1'(%/%$,77*(%./4%2'7;/(*.%

+'%/%&#-+*(%./48%/-.%'6*(3/#.%&#+"%+"*%+'+/3%&#-.%0*-*(/+#'-%1'(%+"*%$,77*(%./49!,%G3*/(348%

+"*%.*7/-.% 1'(% *3*2+(#2#+4% #$% -'+% 2'((*3/+*.%&#+"% +"*%0*-*(/+#'-%'1%&#-.%;'&*(8%&"#2"% #$%

$;'(/.#2%/-.%"*-2*%,-(*3#/53*9%!"*(*1'(*8%$+'(/0*%'1%*D2*$$%*-*(04%#$%#7;*(/+#6*%#-%'(.*(%1'(%

+"*%2'7;3*+*%+(/-$#+#'-%#-+'%/%(*-*&/53*%*-*(04%#-1(/$+(,2+,(*9%

%

!

!"#$%&'()3*'R,%.).!3-(.)%()I(&-,%*4)2-(-.-)9*,)-)$'33!,)-(.)D%(&!,).-<)*H!,6-%.)D%&>)

&>!) &*&-6)D%(.);!(!,-&%*() 9,*3) &>!)$'33!,).-<1!,)S6'!)-(.).-$>!.);,!!() 6%(!$) $>*D) &>!)

$'33!,)-(.)D%(&!,);,%.).!3-(.$4) ,!$+!8&%H!6<4)D>%6!) &>!)$*6%.);,!<) 6%(!)$>*D$) &>!)D%(.)

;!(!,-&%*()9*,)&>!)$'33!,).-<1)=>!)D%(.)+*D!,);!(!,-&%*()%$)(*&),!6-&!.)&*)8>-(;!$)%();,%.)

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

G',;3#-0%$'3/(%#((/.#/+#'-%+'%*3*2+('2"*7#2/3%&/+*(%$;3#++#-0%"/$%/++(/2+*.%#-2(*/$*.%/++*-+#'-%

#-%(*2*-+%4*/($9%@'&*6*(8%+'%/2"#*6*%+"#$%1'(7%'1%b/(+#1#2#/3%;"'+'$4-+"*$#$B8%;(/2+#2/3%/-.%

$2/3/53*% .*6#2*$% &"#2"% 2'-$#$+% '1% 2"*/;% /-.% */(+"% /5,-./-+% 7/+*(#/3$% /(*% (*H,#(*.9%

G'75#-#-0%$'3/(%;'&*(%&#+"%&/+*(%*3*2+('34$#$%/33'&$%1'(%+"*%*D2*$$%*-*(04%+'%5*%$+'(*.%#-%

+"*%1'(7%'1%"4.('0*-8%&"#2"%2/-%+"*-%5*%1*.%#-+'%/%PI=%1,*3%2*33%+'%;('.,2*%*3*2+(#2#+49%C-%



%)!

!

+"#$%&/48% +"*%"4.('0*-%;('.,2*.% 1'(% +"*% 1,*3% 2*33% 2'7*$% 1('7% (*-*&/53*% (*$',(2*$8% +",$%

(*7'6#-0%+"*%-**.%1'(%1'$$#3%1,*3$%/-.%7/)#-0%+"*%'6*(/33%;('2*$$%/%0(**-%$4$+*79%%

G,((*-+348%2'-6*-+#'-/3%*3*2+('34$*($%';*(/+*%,$#-0%/%-'53*%7*+/3%;3/+#-,7%*3*2+('2/+/34$+8%

/-.%0*-*(/+*%2,((*-+%.*-$#+#*$%'1%/;;('D#7/+*34%V9Z%:%?9V%F%27−!9!'%C-%/%+4;#2/3%.#(*2+%$'3/(:

+':1,*3$%.*6#2*8%+"*%2,((*-+%.*-$#+#*$%&#33%5*%3#7#+*.%54%+"*%;'&*(%'1%#-2#.*-+%$,-3#0"+8%&"#2"%

#$%5'+"%.#11,$*%/-.%#-+*(7#++*-+9%!"*(*1'(*8%/%5*-2"7/()%2,((*-+%.*-$#+4%'1%AV%7F%27−!%#$%

2'-$#.*(*.%/%(*/3#$+#2%H,/-+#+4%1'(%/(+#1#2#/3%;"'+'$4-+"*$#$%$4$+*7$9!-%C1%2'7;/(/53*%2,((*-+%

.*-$#+#*$8%/-.%"*-2*%0/$%;('.,2+#'-8%&*(*% +'%5*% (*/2"*.8% +"*%$,(1/2*%/(*/%'1% +"*%$'3/(:+':

"4.('0*-%.*6#2*%*3*2+('.*%&',3.%"/6*%+'%5*%$2/3*.%+'%/(',-.%ZV%U%?VV%+#7*$%+"*%$#`*%'1%+"/+%

'1% /% 2'-6*-+#'-/3% *3*2+('34$*(9% N,*% +'% +"*#(% 2'$+% /-.% $2/(2#+48% -'53*%7*+/3$% /(*% .**7*.%

#7;(/2+#2/3% 2"'#2*$8% "*-2*% *11'(+$% 7,$+% 5*% +,(-*.% +'&/(.$% 2"*/;*(% /-.% */(+"% /5,-./-+%

/3+*(-/+#6*$9%%

%

<=G=(?@/%+0.*(A2+-7$3+*(E.&'$3+*(A-.'$%+'&$&-@#$#(

!"C"!"$:(8;0-,2/<$

!

F$% .#$2,$$*.% #-% Q*2+#'-% A9?9?9m98% /-% *D2*$$% '1% *-*(04% )-'&-% /$% +"*% '6*(;'+*-+#/3% <η>% #$%

(*H,#(*.%#-%'(.*(%+'%.(#6*%+"*%&/+*(%$;3#++#-0%(*/2+#'-9%C-%'(.*(%+'%(*.,2*%+"*%'6*(;'+*-+#/3%+'%

/$%23'$*%+'%+"*%+"*(7'.4-/7#2/334%(*H,#(*.%*-*(04%#-;,+%/$%;'$$#53*%<V%t%<6$9%R@I>%#-%+"*%

2/$*% '1% +"*%@IJ>% /-% *3*2+('2/+/34$+% #$% /;;3#*.% +'% +"*% *3*2+('.*9% !4;#2/3348% /$%7*-+#'-*.%

/5'6*8%'6*(;'+*-+#/3$%'1%@IJ%*3*2+('2/+/34$+$%/(*%7*/$,(*.%/+%/%2,((*-+%.*-$#+4%<T>%'1%T%s%−AV%

7F%27−!8%/$%+"#$%*H,/+*$%+'%/%A?9mr%*11#2#*-+%$'3/(:+':1,*3$%.*6#2*9!/%%

P3/+#-,7% "/$% "#$+'(#2/334% 5**-% +"*% *3*2+('2/+/34$+% '1% 2"'#2*% 1'(% +"*% "4.('0*-% *6'3,+#'-%

(*/2+#'-8%'&#-0%+'%#+$%"#0"%*3*2+('-#2%2'-.,2+#6#+4%&"#2"%2'((*3/+*$%&#+"%/%3'&%(*$#$+/-2*8%

/7'-0$+% '+"*(% 1/2+'($9!'% !"*$*% #-23,.*% /% "#0"% $;*2#1#2% $,(1/2*% /(*/% /-.% "#0"34% *11#2#*-+%

2"/(0*%+(/-$1*(%)#-*+#2$%&"#2"%(*$,3+%#-%/-%#-2(*/$*.%.*-$#+4%/-.%(*/2+#6#+4%'1%/2+#6*%$#+*$9!0%%

F..#+#'-/3348%+"*%,$*%'1%"#0"34%/2#.#2%2'-.#+#'-$%#-%PI=%*3*2+('34$*($%3#7#+$%+"*%2"'#2*%'1%

*3*2+('2/+/34$+% 7/+*(#/3$8% &#+"% -'53*% 7*+/3$% 1',-.% +'% 5*% +"*% 7'$+% $+/53*9% !"*$*% 1/2+'($8%

2',;3*.% &#+"% +"*% 3/(0*% 2/+"'.#2% 2,((*-+% .*-$#+#*$% /2"#*6*.% /+% /% -*/(:`*('% '6*(;'+*-+#/3f%

;('6#.*%;3/+#-,7%&#+"%/-%,-(#6/33*.%*3*2+('2/+/34+#2%;*(1'(7/-2*9%%

@'&*6*(8%+"*%"#0"%2'$+%'1%;3/+#-,7%/-.%#+$%3'&%/5,-./-2*%"#-.*(%#+$%,$*%-'+%'-34%1'(%1,*3%

2*33%$4$+*7$8%5,+%/3$'%1'(%/%;3*+"'(/%'1%/..#+#'-/3%,$*$9)1%P3/+#-,7%#$%/-%*$$*-+#/3%2'7;'-*-+%



%*!

!

#-%+"*%/,+'7'+#6*%#-.,$+(48%&"#2"%/22',-+$%1'(%'6*(%lVr%'1%+"*%03'5/3%;3/+#-,7%$,;;349%!"*%

(*;3/2*7*-+%'1%;3/+#-,7%&#+"%'+"*(%-'53*%7*+/3$%$,2"%/$%;/33/.#,78%("'.#,78%(,+"*-#,7%!&81%

.*7/-.$%/%2'7;('7#$*%#-%/2+#6#+48%/-.%+"*$*%;3/+#-,7%0(',;%7*+/3$%/(*%*H,/334%/$%$2/(2*9)1%%

C-%+*(7$%'1%+"*%6#/5#3#+4%'1%1,*3%2*33%+*2"-'3'0#*$8%+"*%'-34%';+#'-%#$%+'%(*;3/2*%;3/+#-,7%&#+"%

/-% */(+"% /5,-./-+% /3+*(-/+#6*9% N*$;#+*% 2'7;('7#$#-0% '-% +"*% /2+#6#+48% %1!1% 0(*/+*(%

'6*(;'+*-+#/3$%5*#-0%(*H,#(*.8%+"*%.*6*3';7*-+%'1%2"*/;%/-.%*/(+"%/5,-./-+%*3*2+('2/+/34$+$%

1'(% +"*%@IJ%"/$% 5**-% /% .'7#-/+#-0% 1#*3.% '1% (*$*/(2"% #-% (*2*-+% 4*/($9%R'-:-'53*%7*+/3$8%

-/7*34%7'345.*-,7%/-.%-#2)*3:5/$*.% 2'7;',-.$% #-% ;/(+#2,3/(8% "/6*%5**-% #-2(*/$#-0% #-%

#-+*(*$+%/$%/%;'+*-+#/3%(*;3/2*7*-+%1'(%;3/+#-,79%

Q*6*(/3% 2"/(/2+*(#$+#2$%7/4% 5*% 2'-$#.*(*.%&"*-% *6/3,/+#-0% *3*2+('2/+/34+#2% ;*(1'(7/-2*9%

@'&*6*(8% /% ;3*+"'(/% '1% 3#+*(/+,(*% $+,.#*$% (*;'(+% 6/(4#-0% 7*+"'.$% '1% .*+*(7#-#-0% +"*$*%

;*(1'(7/-2*% ;/(/7*+*($9% !"*(*1'(*8% /22,(/+*34% 2'7;/(#-0% *3*2+('2/+/34+#2% 7/+*(#/3$% "/$%

5*2'7*%$'7*&"/+%.#11#2,3+%.,*%+'%+"*%3/2)%'1%/%,-#1'(7%7*+"'.'3'049%C-%+"#$%&'()8%5'+"%

+'+/3%*3*2+('.*%/-.%#-+(#-$#2%/2+#6#+4%7*/$,(*7*-+$%&#33%5*%*D;3'(*.9%

!"C"#"$=,&(3$73'8&-,<'$H8&.A.&9$E'(52-')'/&5$$

!

!'+/3%*3*2+('.*%/2+#6#+4%7*/$,(*7*-+$%/(*%2,((*-+34%+"*%7'$+%(*3*6/-+%7*+"'.%'1%2'7;/(#-0%

@IJ% *3*2+('2/+/34$+$9% !"*$*% #-23,.*% 7*+(#2$% $,2"% /$% +"*% '6*(;'+*-+#/38% !/1*3% $3';*% /-.%

*D2"/-0*%2,((*-+%.*-$#+4%<T%>8%/33%'1%&"#2"%/(*%(*3/+*.%54%+"*%!/1*3%IH,/+#'-%<IH,/+#'-%?V>9%

@'&*6*(8% +"*$*% 7*+"'.$% /(*% 3#7#+*.% /$% +"*% 2,((*-+$% ,$*.% +'% '5+/#-% +"*$*% 7*+(#2$% /(*%

-'(7/3#$*.%+'%+"*%0*'7*+(#2%/(*/%'1%+"*%*3*2+('.*%$,5$+(/+*8%(/+"*(%+"/-%+"*%*3*2+('2/+/34$+%

#+$*319%!",$8%#+%1'33'&$%+"/+%*3*2+('.*$%&#+"%"#0"%*3*2+('2/+/34$+%3'/.#-0$%$"'&%+"*%0(*/+*$+%

+'+/3%*3*2+('.*%/2+#6#+48%&"#2"%2/-%5*%7#$3*/.#-0%&"*-%2'7;/(#-0%2/+/34+#2%/2+#6#+#*$%#-%+"*%

3#+*(/+,(*9%%

%

G - K & L#<MN#O% % % % % % % % % <?V>%

%

&"*(*%η%#$%+"*%'6*(;'+*-+#/38%/%#$%/%2'-$+/-+8%5%#$%+"*%!/1*3%$3';*%/-.%T%#$%+"*%2,((*-+%.*-$#+49%%

R'-*+"*3*$$8% +"*$*% 7*/$,(*7*-+$% (*7/#-% /$% +"*% 7'$+% 2'77'-34% ;(/2+#$*.% 7*/-$% '1%

*D;3'(#-0% +"*% #-#+#/3% 2/+/34+#2% /2+#6#+4% '1% *3*2+('2/+/34$+$8% /-.% /(*% 1(*H,*-+34% ,$*.% +'%

2"/(/2+*(#$*%2/+/34+#2%/2+#6#+4%#-%+"#$%&'()9%%



%+!

!

$

!"C"#"!"$@A'-B,&'/&.(3$I'&'-)./(&.,/$

!

L"*-%#-6*$+#0/+#-0%/-%@IJ%*3*2+('2/+/34$+8%+"*%#-#+#/3%+*$+%;*(1'(7*.%#$%+"/+%'1%'6*(;'+*-+#/3%

.*+*(7#-/+#'-9%!"*%*3*2+('2/+/34$+%#$%$,;;'(+*.%'-%/-%#-*(+%/-.%2'-.,2+#-0%$,5$+(/+*8%7'$+%

2'77'-34%03/$$4%2/(5'-8%/-.%2"/(/2+*(#$/+#'-%#$%+4;#2/334%;*(1'(7*.%54%2423#2%6'3+/77*+(4%

<Gt>%'(%3#-*/(%$&**;%6'3+/77*+(4%<aQt>9%!"*$*%7*+"'.$%/33'&%1'(%+"*%2,((*-+%+'%5*%$&*;+%

/2('$$%/%(/-0*%'1%;'+*-+#/3$8%&#+"%/%2,((*-+%5*#-0%;('.,2*.%#-.#2/+#-0%/%(*.'D%(*/2+#'-%+/)#-0%

;3/2*9%M('7%+"*$*%2,((*-+:;'+*-+#/3%0(/;"$8%+"*%'6*(;'+*-+#/3%#$%2"'$*-%/+%/%;/(+#2,3/(%2,((*-+%

.*-$#+48%/2"#*6*.%54%-'(7/3#$#-0%+"*%'5$*(6*.%2,((*-+%+'%+"*%0*'7*+(#2%$,(1/2*%/(*/%'1%+"*%

#-*(+%*3*2+('.*%$,5$+(/+*9%C-%.'#-0%$'8%*11*2+#6*%2'7;/(#$'-%2/-%5*%/2"#*6*.%5*+&**-%/%6/(#*+4%

'1%*3*2+('2/+/34$+$8%;('6#.*.%/33%/(*%(*;'(+*.%/+%/%;/(+#2,3/(%2,((*-+%.*-$#+49%%

F%.#(*2+%2'7;/(#$'-8%"'&*6*(8%#$%$'7*&"/+%.#11#2,3+%+'%/2"#*6*8%/$%$'7*%(*;'(+$%2'7;/(*%

+"*%b'-$*+%;'+*-+#/3B%'1%/-%*3*2+('2/+/34$+8%'+"*(&#$*%)-'&-%/$%+"*%;'+*-+#/3%/+%&"#2"%2/+/34+#2%

/2+#6#+4%#$%#-#+#/334%'5$*(6*.9%@'&*6*(8%+"*(*%#$%$'7*%/75#0,#+4%$,((',-.#-0%+"#$%2'-2*;+9%

P(#7/(#348% +"*(*% #$% -'% 5*-2"7/()% 2,((*-+% /+% &"#2"% +"#$% '-$*+% ;'+*-+#/3% #$% (*H,#(*.% +'% 5*%

(*;'(+*.8%+",$%3*/.#-0%+'%+"*%'6*(;'+*-+#/3%5*#-0%/%;('.,2+%'1%+"*%*4*%'1%+"*%'5$*(6*(9%J/+"*(8%

(*;'(+#-0% +"*% '6*(;'+*-+#/3% /+% /% $;*2#1#2% 2,((*-+% .*-$#+4% #$% .**7*.% +'% 5*% /%7'(*% (*3#/53*%

7*+(#29%F$%.#$2,$$*.%*/(3#*(8%/%5*-2"7/()%2,((*-+%.*-$#+4%'1%T%s%−AV%7F%27−!%#$%+4;#2/334%

,$*.% +'% (*;'(+%'6*(;'+*-+#/3$%'1%@IJ%*3*2+('2/+/34$+$8% /$% +"#$% (*3/+*$% +'%/%A?9mr%*11#2#*-+%

$'3/(:+':"4.('0*-%.*6#2*9!/%%%

$ $



%,!

!

!"C"#"#"$=(+'3$H/(395.5$

!

S4%.*1#-#+#'-8%+"*%!/1*3%$3';*%(*;(*$*-+$%+"*%6'3+/0*%(*H,#(*.%+'%#-2(*/$*%+"*%2,((*-+%.*-$#+4%

54%/-%'(.*(%'1%7/0-#+,.*9%!/1*3%;3'+$%2/-%5*%'5+/#-*.%1('7%aQt%2,(6*$8%/-.%/(*%;(*$*-+*.%

#-%0(/;"#2/3%1'(7%54%+"*%'6*(;'+*-+#/3%/$%/%1,-2+#'-%'1%+"*%3'0/(#+"7%'1%2,((*-+%.*-$#+49%M('7%

+"*$*%;3'+$8% +"*% *D2"/-0*%2,((*-+%.*-$#+4% <T%>8% %1!1) +"*% 2,((*-+%.*-$#+4% /+%η%s%V%t8% 2/-%5*%

*D+(/;'3/+*.9%%

!"*%'6*(;'+*-+#/3%/3'-*%#$%-'+%/%(*3#/53*%;*(1'(7/-2*%;/(/7*+*(%$#-2*8%/$%7*-+#'-*.%/5'6*8%

+"*%2,((*-+$%/(*%-'(7/3#$*.%+'%+"*%0*'7*+(#2%$,(1/2*%/(*/%'1%+"*%*3*2+('.*%$,5$+(/+*8%(/+"*(%

+"/-%+"*%*3*2+('2/+/34$+%#+$*319%!"*%!/1*3%$3';*8%#-%+/-.*7%&#+"%+"*%*D2"/-0*%2,((*-+%.*-$#+4%

<T1>8% 2/-% ;('6#.*% .*+/#3*.% #-1'(7/+#'-% /5',+% +"*% *3*2+('2/+/34+#2% ;*(1'(7/-2*8% &#+"% +"*#(%

;('.,2+% 5*#-0% +"*% '6*(;'+*-+#/3% 1('7%IH,/+#'-% ?V% /5'6*9%!"*(*1'(*8% */2"% ;/(/7*+*(% 2/-%

*#+"*(%5*%2/32,3/+*.%'(%'5$*(6*.%*D;*(#7*-+/334%1('7%+"*%2,((*-+:;'+*-+#/3%2,(6*$9%

!"*% +'+/3% *3*2+('.*% /2+#6#+#*$% /(*% 7'$+% 2'77'-34% /-/34$*.% 54% +"*#(% *D;*(#7*-+/3%

'6*(;'+*-+#/3% /+% /% 0#6*-% 2,((*-+% .*-$#+48% &"#2"% .*;*-.$% '-% +"*% !/1*3% $3';*% /-.% '-$*+%

;'+*-+#/39%!"*%'-$*+%;'+*-+#/3%0'6*(-$%+"*%!/1*3%$3';*8%%1!1)+"*%0(/.#*-+%'1%+"*%'6*(;'+*-+#/3%

;3'++*.%/0/#-$+%+"*%3'0/(#+"7%'1%2,((*-+%.*-$#+49%@'&*6*(8%#+%#$%;'$$#53*%1'(%.#11*(#-0%!/1*3%

$3';*$8% /-.% "*-2*% .#11*(#-0% '-$*+% ;'+*-+#/3$8% 1'(% 0#6*-% 2/+/34$+$% +'% (*/2"% +"*% $/7*%

'6*(;'+*-+#/3% 1'(% /% 0#6*-% 2,((*-+% .*-$#+49% M'(% *D/7;3*8% M#0,(*% A:p% $"'&$% +"*'(*+#2/3%

/2+#6#+#*$%'1%+&'%@IJ%2/+/34$+$%&#+"%.#11*(#-0%'-$*+%;'+*-+#/3$%/-.%!/1*3%$3';*$9%M#0,(*%A:p/%

$"'&$%+"*%aQt%/-.%"#0"3#0"+$%+&'%.#11*(*-+%'-$*+%;'+*-+#/3$%1'(%*/2"%2/+/34$+9%N*$;#+*%+"#$8%

+"*%'6*(;'+*-+#/3%/+% +"*%5*-2"7/()%2,((*-+%.*-$#+4%'1% T%s%−AV%7F%27−!% #$%/2"#*6*.%/+%/-%

#.*-+#2/3%'6*(;'+*-+#/3%1'(%*/2"%2/+/34$+9%Q#7#3/(348%M#0,(*%A:p5%.*;#2+$%(*;(*$*-+/+#6*%!/1*3%

$3';*$% /$% /% (*$,3+% '1% +"*% aQt% 2,(6*$8% /-.% .*$;#+*% .#11*(*-+% $3';*$% 5*#-0% 2/32,3/+*.8% +"*%

'6*(;'+*-+#/3%1'(%T%s%−AV%7F%27−!%#$%#.*-+#2/39%!"*%!/1*3%$3';*%2/-%/3$'%5*%/-%#-.#2/+'(%'1%

+"*% @IJ% (*/2+#'-% 7*2"/-#$7% </$% &#33% 5*% .#$2,$$*.% #-% Q*2+#'-% A9k9Z9>% +"*(*1'(*% +"*%

7*2"/-#$7%54%&"#2"%*/2"%2/+/34$+%(*/2"*$%+"#$%2,((*-+%.*-$#+4%#$%*D;*2+*.%+'%5*%.#11*(*-+9%

!"*(*1'(*8%#-%+*(7$%'1%+'+/3%*3*2+('.*%/2+#6#+4%7*/$,(*7*-+$8%+"*%7'$+%;(/2+#2/3%7*+"'.%'1%

*6/3,/+#-0% @IJ% 2/+/34+#2% /2+#6#+4% #$% 54% 2'7;/(#-0% +"*% '6*(;'+*-+#/3% /+% /% 0#6*-% 2,((*-+%

.*-$#+49%G'7;/(#-0% +"*%'6*(;'+*-+#/3$% /+% T%s%−AV%7F%27−!% ;('6#.*$%/-% #-.#2/+#'-%'1% +"*%

/2+#6#+4%;*(%0*'7*+(#2%$,(1/2*%/(*/%'1%+"*%*3*2+('.*%$,5$+(/+*8%/-.%+"*(*1'(*8%"'&*6*(%,$*1,38%

7,$+%/3$'%5*%"/-.3*.%&#+"%2/,+#'-%&"*-%$+,.4#-0%7/+*(#/3$%'1%6/(4#-0%$,(1/2*%/(*/$9%%



%-!

!

! !

!"#$%&'()4*'=>!*,!&%8-6)!"-3+6!$)*9)U/:)-8&%H%&<)-.-+&!.)9,*3)-)$&'.<)?<)S!(8F)!&)-61)')01'

:!+,!$!(&-&%H!)V7W)$>*D%(;)8',,!(&).!($%&<)-$)-)9'(8&%*()*9)+*&!(&%-6)-(.)21):!+,!$!(&-&%H!)

=-9!6) +6*&) %66'$&,-&%(;) &>-&) .%99!,!(&)=-9!6) $6*+!$)3-<) ,!-8>) &>!) $-3!)*H!,+*&!(&%-6) 9*,)-)

$+!8%9%8)8',,!(&).!($%&<1)

%

!"C"?"$J/&-./5.8$H8&.A.&9$E'(52-')'/&5$

!

M('7%/%;(/2+#2/3%;*($;*2+#6*8%+"*%+'+/3%*3*2+('.*%/2+#6#+4%#$%+"*%7'$+%#7;'(+/-+%7*+(#28%/$%+"#$%

/#.$%+"*%.*6*3';7*-+%1'(%.*6#2*%,$*9%F%7'(*%.*+/#3*.%#-$#0"+%#-+'%2/+/34+#2%/2+#6#+48%"'&*6*(8%

#$%'5+/#-*.%;'$+:+'+/3%*3*2+('.*%/2+#6#+4%7*/$,(*7*-+$8%/-.%.*36*$%1,(+"*(%#-+'%+"*%(*/37%'1%

2/+/34+#2% /2+#6*% $#+*$9% C-+(#-$#2% /2+#6#+4% 7*/$,(*7*-+$% /33'&$% 1'(% /% 1,-./7*-+/3%

,-.*($+/-.#-0%'1%+"*%'(#0#-$%'1%2/+/34+#2%/2+#6#+4%&"#2"%2',3.%/#.%7/+*(#/3%.*$#0-9%%

!"*$*%7*/$,(*7*-+$8%"'&*6*(8%/(*%7'(*%2"/33*-0#-0%*D;*(#7*-+/334%+"/-%+"*%+'+/3%*3*2+('.*%

7*+(#2$8%/-.%/(*%+"*(*1'(*%3*$$%2'77'-34%#-6*$+#0/+*.%1'(%-'-:;(*2#',$%7*+/3%2/+/34$+$9%N,*%

+'% +"*% ;(*$*-2*% '1% .#11*(*-+% /2+#6*% $#+*$% &#+"#-% 7/+*(#/3$8% */2"% &#+"% 6/(4#-0% 2/+/34+#2%

;*(1'(7/-2*$8%7*+"'.$%'1%;('5#-0% #-.#6#.,/3% $#+*$% (*7/#-$% 3#7#+*.9%q,/-+#1#2/+#'-%'1% +"*%

/2+#6*%$#+*$%#$%+"*%7'$+%$',0"+%/1+*(%#-+(#-$#2%/2+#6#+4%7*+(#28%/35*#+%#-%+"*%7/Y'(#+4%'1%#-$+/-2*$%

+"*%-,75*($%'5+/#-*.%/(*%/;;('D#7/+*%(/+"*(%+"/-%*D/2+9%F%2'77'-%7*+"'.%*7;3'4*.%+'%

0*-*(/+*% /-% #.*/% '1% +"*% -,75*(% '1% /2+#6*% $#+*$8% (/+"*(% +"/-% +"*% ;(*2#$*% 6/3,*8% #$% +"*%

/;;('D#7/+#'-%'1% +"*%*3*2+('2"*7#2/334%/2+#6*%$,(1/2*%/(*/% <IGQF>9%Q#-2*% +"*%-,75*(%'1%

2/+/34+#2/334% /2+#6*% $#+*$% '1+*-% $2/3*$%&#+"% 2/+/34$+% $,(1/2*% /(*/8% *$+#7/+#-0% +"*% IGQF% #$%

&#.*34%,$*.%1'(% #-+(#-$#2%/2+#6#+4%$+,.#*$9%!"#$%2/-%5*%/2"#*6*.%54%2/32,3/+#-0% +"*%.',53*%

3/4*(%2/;/2#+/-2*%'1%/%7/+*(#/38%G898%&"#2"%#$%.#(*2+34%;(';'(+#'-/3%+'%+"*%IGQF9%

F$%.#$2,$$*.%#-%Q*2+#'-%A9k9?98%+'+/3%*3*2+('.*%/2+#6#+#*$%/(*%-'(7/3#$*.%+'%+"*%$,(1/2*%/(*/%'1%

+"*% *3*2+('.*% $,5$+(/+*8% (/+"*(% +"/-% +"*% *3*2+('2/+/34$+% #+$*319% !"#$% +"*(*1'(*% 3*/.$% +'% /%

.*;*-.*-2*%'-%2/+/34$+%3'/.#-08%/-.%.'*$%-'+%;('6#.*%/-4%#-$#0"+%#-+'%+"*%#-"*(*-+%/2+#6#+4%



&.!

!

'1%+"*%2/+/34$+9%M'(%*D/7;3*8%M#0,(*%A:j%#33,$+(/+*$%/%(*;(*$*-+/+#'-%'1%/%?N%$,(1/2*%'1%?@:

='Q!% <&"#2"%&#33% 5*%.#$2,$$*.% 1,(+"*(% #-%Q*2+#'-%A9k9l9>9%F$% 2/-%5*% $**-8% +"*%0*'7*+(#2%

$,(1/2*%/(*/%.'*$%-'+%+/)*%#-+'%/22',-+%+"*%2/+/34$+%7'(;"'3'049%C-%/..#+#'-8%+"*%6/(#/+#'-%#-%

$#+*%/2+#6#+4%;3/4$%/-%#7;'(+/-+%('3*9%M('7%M#0,(*%A:j8%+"*%/2+#6*%*.0*%$#+*$%<0(**-%.'+$>%/-.%

#-*(+%5/$/3%;3/-*%<53,*%$H,/(*$>%2/-%5*%6#$,/3#$*.9%Q#-2*%+"*%5/$/3%;3/-*8%#-%+"#$%2/$*8%#$%#-*(+8%

"#0"*(%2/+/34+#2%/2+#6#+4%&#33%5*%/$$'2#/+*.%&#+"%7/+*(#/3$%&"#2"%"/6*%7'(*%/22*$$#53*%*.0*%

$#+*$% /-.% 1*&*(% 5/$/3% ;3/-*% $#+*$9)!())% !"*(*1'(*8% +"*% IGQF% 2/-% 6/(4% 0(*/+34% 1('7% +"*%

0*'7*+(#2%$,(1/2*%/(*/8%&"#2"%/$$,7*$%/33%$,(1/2*$%#-%2'-+/2+%&#+"%+"*%*3*2+('34+*%/(*%/2+#6*%

/-.%+"/+%+"*%$,(1/2*%#$%2'7;3*+*34%13/+9%

%

!

!"#$%&'()5*':!+,!$!(&-&%*()*9)&>!)!6!8&,*8>!3%8-66<)-8&%H!)$',9-8!)-,!-)E/27BG)*9)5*7&)-$)

.!+%8&!.)?<)S!(8F)!&)-61)')8*3+-,!.)D%&>)&>!);!*3!&,%8)$',9-8!)-,!-1))

$ $



&%!

!

!"C"C"$K,38(/,$D3,&$H/(395.5$

!

M('7%Q/5/+#*(B$%;(#-2#;3*8%#+%1'33'&$%+"/+%+"*%*-*(04%'1%"4.('0*-%/.$'(;+#'-%$"',3.%-*#+"*(%

5*%+''%"#0"%-'(%+''%3'&9%F+%*D2*$$#6*34%*-.'+"*(7#2%<"#0">%*-*(0#*$8%/.$'(;+#'-%'1%"4.('0*-%

'-% +"*% 2/+/34$+% $,5$+(/+*% #$% $3'&f% /+% ;/(+#2,3/(34% *D'+"*(7#2% <3'&>% *-*(0#*$8% .*$'(;+#'-% #$%

$3'&8% +",$% +"*% '6*(/33% (/+*% #$% 3#7#+*.% #-% 5'+"% 2/$*$9% C-% '+"*(%&'(.$8% "4.('0*-%7,$+% 5#-.%

$+('-034% *-',0"% +'% +"*% 2/+/34$+% $,(1/2*% #-% '(.*(% 1'(% +"*% (*/2+#'-% +'% +/)*% ;3/2*8% 5,+% #1% +"*%

5#-.#-0% *-*(04% #$% +''% $+('-08% +"*-% +"*% ;('.,2+% 2/--'+% .*$'(59%g-% +"*% '+"*(% "/-.8% #1% +"*%

5#-.#-0%*-*(04%#$%+''%&*/)8%+"*-%+"*%"4.('0*-%&#33%5*%,-/53*%+'%5#-.%+'%+"*%2/+/34$+%$,(1/2*8%

/-.%-'%(*/2+#'-%&#33% +/)*%;3/2*9%M'(%+"*%@IJ8%+"*%7/D#7,7%*11#2#*-24%#$%/2"#*6*.%/+% +"*%

*H,#3#5(#,7%;'+*-+#/3%&"*-%+"*%1(**%*-*(04%'1%"4.('0*-%/.$'(;+#'-%#$%23'$*%+'%`*('9)*%

F% +(*-.%&"#2"% 3*.% +'% +"*% #.*-+#1#2/+#'-%'1%;'$$#53*%*3*2+('2/+/34$+$% 1'(% +"*%@IJ%&/$% 1#($+%

#.*-+#1#*.%54%!(/$/++#)+%#-%AjnA8%&"'%2'#-*.%+"*%bt'32/-'%;3'+B%2'((*3/+#'-%'1%@IJ%*D2"/-0*%

2,((*-+% .*-$#+#*$% '1% 6/(#',$% 7*+/3$% &#+"% +"*#(% 2"*7#$'(;+#'-% *-*(04% '1% "4.('0*-9% !"*%

*D2"/-0*%2,((*-+%.*-$#+4%#$%,-/-#7',$%&#+"%+"*%(*/2+#'-%(/+*%/+%+"*%*H,#3#5(#,7%;'+*-+#/38%

/-.%#$%*D+(/;'3/+*.%1('7%+"*%!/1*3%$3';*%/+%η%s%V%t9%M#0,(*%A:AV%#33,$+(/+*$%!(/$/++#B$%t'32/-'%

;3'+8%/$%(*2(*/+*.%54%J'0*(%!&)-61)+(),"



&&!

!

!

!"#$%&'()(6*'=,-$-&&%X$)U/:)W*68-(*)+6*&)-$),!8,!-&!.)?<):*;!,)!&)-61),)'$%(;).-&-)*?&-%(!.)

?<)=,-$-&&%1)+)/"8>-(;!)8',,!(&).!($%&%!$)9*,)&>!)U/:)-,!)+6*&&!.)-$)-)9'(8&%*()*9)&>!)!(!,;<)

*9) &>!) %(&!,3!.%-&!)3!&-6#><.,*;!() ?*(.) 9*,3!.) ?!&D!!() -.$*,?!.)U)-(.) &>!) !6!8&,*.!)

$',9-8!1'

!(/$/++#B$%t'32/-'%;3'+%1'33'&$%Q/5/+#*(B$%;(#-2#;3*8%%1!1)+"*(*%#$%/-%';+#7,7%5#-.#-0%*-*(04%

/+%&"#2"%+"*%7/D#7,7%2/+/34+#2%/2+#6#+4%#$%/2"#*6*.9%%C-%+*(7$%'1%+"#$%6'32/-'%;3'+8%;3/+#-,7%

,-$,(;(#$#-034% 1/33$% /+% +"*% /;*D8% +",$% #-.#2/+#-0% +"/+% +"*% ';+#7,7% 2/+/34+#2% /2+#6#+4% #$%

/2"#*6*.% 54% 7/+*(#/3$% &"#2"% 5#-.% "4.('0*-% -*#+"*(% +''% $+('-034% -'(% +''% &*/)34% +'% +"*%

$,(1/2*9)-%%

$ $



&'!

!

!"C"L"$E'8>(/.5)$,+$M9<-,0'/$7A,32&.,/$

!

C-%'(.*(%1'(%"4.('0*-%+'%5*%*6'36*.8%#+%7,$+%/.$'(5%'-%+'%+"*%$,(1/2*%'1%+"*%*3*2+('2/+/34$+%

1'(% +"*% (*/2+#'-% +'% +/)*% ;3/2*8% /-.% $,5$*H,*-+34% .*$'(58% /33'&#-0% 1'(% +"*% (*3*/$*% '1% +"*%

0/$*',$% ;('.,2+9% !"*(*% /(*% +&'% ;'$$#53*% 7*2"/-#$7$% +"(',0"% &"#2"% +"*% *6'3,+#'-% '1%

"4.('0*-% 2/-% '22,(% #-% /2#.#2% 7*.#/8% -/7*34% +"*% t'37*(:!/1*3% /-.% t'37*(:@*4('6$)4%

7*2"/-#$7$9)/%

S'+"%7*2"/-#$7$%#-6'36*%+"*%t'37*(%$+*;%<IH,/+#'-%?A>8%'+"*(&#$*%)-'&-%/$%+"*%.#$2"/(0*%

$+*;9%!"#$% #-6'36*$% +"*% #-#+#/3% /.$'(;+#'-%'1%;('+'-$% 1('7% +"*% /2#.#2% *3*2+('34+*%'-% +'% +"*%

2/+/34$+%$,(1/2*%+'%1'(7%/.$'(5*.%@%<@6&>9%!"*%t'37*(%$+*;%#$%,$,/334%2'-$#.*(*.%+'%5*%1/$+8%

&#+"%+"*%(/+*%.*+*(7#-#-0%$+*;%5*#-0%*#+"*(%'1%+"*%+&'%$,5$*H,*-+%$+*;$9)/%!"*$*%+&'%;'$$#53*%

(',+*$%/(*%+"*%!/1*3%$+*;%<IH,/+#'-%??>%'(%+"*%@*4('6$)4%$+*;%<IH,/+#'-%?m>9)0%

%

"" &#'# #$ #"),9% % % % % % % % % <?A>%

"),9 &#"),9 #$ #"!% % % % % % % % % <??>%

"),9 &#"
" &#'# #$ #"!% % % % % % % % <?m>%

%

P3/+#-,7% #$% )-'&-% +'% '22,(% H%-% +"*%t'37*(:!/1*3%7*2"/-#$78%&#+"% +"*% !/1*3% $+*;8% /3$'%

)-'&-%/$%+"*%(*2'75#-/+#'-%$+*;8%5*#-0%(/+*:3#7#+#-09%!"#$%$+*;%#-6'36*$%+"*%2'75#-/+#'-%'1%

+&'%/.$'(5*.%@6&:%$;*2#*$%/-.%2/-%5*%;(*.#2+*.%+'%'22,(%&"*-%/%!/1*3%$3';*%'1%zmV%7t%.*2−'%

#$%'5+/#-*.9%%

F3+*(-/+#6*348%+"*%@*4('6$)4%$+*;%#-6'36*$%#'-:/+'7%(*2'75#-/+#'-%.,(#-0%&"#2"%/%;('+'-%

(*/2+$% &#+"% /.$'(5*.% "4.('0*-% '-% +"*% 2/+/34$+% $,(1/2*% 5*1'(*% ;('.,2#-0% "4.('0*-% 0/$9%

P('6#.*.% +"*%t'37*(% (*/2+#'-% #$% 1/$+8% +"*%!/1*3% $3';*% 1'(% +"*%t'37*(:@*4('6$)4% (*/2+#'-%

7*2"/-#$7%#$%/;;('D#7/+*34%kV%7t%.*2−'9%C-%$'7*%#-$+/-2*$8%+"*%t'37*(%$+*;%7/4%5*%(/+*:

3#7#+#-08%#-%&"#2"%2/$*%+"*%!/1*3%$3';*%#$%*D;*2+*.%+'%5*%zA?V%7t%.*2−'9*1%!"*%,-.*(34#-0%

*3*2+('2"*7#2/3% ;('2*$$*$% &"#2"% .*$2(#5*.% +"*% 7*2"/-#$7% '1% "4.('0*-% *6'3,+#'-% /(*%

#33,$+(/+*.%#-%M#0,(*%A:AA9*'%



&(!

!

!

!"#$%&' ()((*' Q66'$&,-&%*() *9) &>!) W*63!,#=-9!6) -(.) W*63!,#U!<,*H$F<) 3!8>-(%$3$) *9)

><.,*;!()!H*6'&%*(),!-8&%*()%()-8%.%8)3!.%-1*')

(

$ $



&)!

!

!"C"N"$E,39O<'/2)$I.523+.<'$

!

M'33'&#-0%+"*%.#$2,$$#'-%'-%6'32/-'%;3'+%/-/34$#$8%@#--*7/--%!&)-61*!%*D;/-.*.%'-%+"#$%&'()%

$*6*(/3%4*/($%3/+*(9%!"*%/,+"'($%/;;3#*.%.*-$#+4%1,-2+#'-/3%+"*'(4%<NM!>%+'%,-2'6*(%7/+*(#/3$%

&"#2"%*-2',-+*(*.%/%1(**%*-*(04%2"/-0*8%/$$'2#/+*.%&#+"%+"*%5'-.#-0%'1%/+'7#2%"4.('0*-%+'%

+"*%2/+/34$+%$,(1/2*8%23'$*%+'%̀ *('9%C-%.'#-0%$'8%+"*4%;(';'$*.%+"/+%='Q!%3#*$%23'$*%+'%;3/+#-,7%

'-%!(/$/++#B$%6'32/-'%;3'+%<M#0,(*%A:A?>8%/-.%"*-2*%;(*.#2+*.%+"/+%#+%&',3.%5*%/%;('7#$#-0%

2/+/34+#2%7/+*(#/39%%

!

!"#$%&'()(+*'W*68-(*)+6*&)*9)&>!)!"8>-(;!)8',,!(&).!($%&%!$)-$)-)9'(8&%*()*9)&>!)R%??$)9,!!)

!(!,;<) E-$) 8-68'6-&!.) ?<) P@=G) *9) -.$*,?!.) -&*3%8) ><.,*;!() 9*,) 5*7&) (-(*+-,&%86!$)

8*3+-,!.)D%&>)&>!)+',!)3!&-6$1*))

='Q!%*D#$+$%-/+,(/334%#-%+"*%5,3)%1'(7%/$%+"*%$*7#2'-.,2+#-0%"*D/0'-/3%<?@>%;"/$*8%&#+"%

3/4*($%'1%Q:=':Q%$/-.&#2"*.%+'0*+"*(%+"(',0"%&*/)%6/-%.*(%L//3$%5'-.#-09%!"*$*%3/4*($%

2'-$#$+%'1%+&'%;'$$#53*%/2+#6*%$#+*$T%*.0*%$#+*$%/-.%+"*%5/$/3%;3/-*9%!"*%;(';'$/3%+"/+%='Q!%

&',3.%5*%/%$,#+/53*%2/-.#./+*%1'(%+"*%(*;3/2*7*-+%'1%;3/+#-,7%&/$%#-#+#/334%$,(;(#$#-08%/$%

5,3)%='Q!%#$%)-'&-%+'%5*%/-%#-"*(*-+34%;''(%*3*2+('2/+/34$+%1'(%+"*%@IJ9**(*+%@'&*6*(8%+"*%

;('7#$#-0%/2+#6#+4%'1%='Q!%&/$% 3/+*(%2'-1#(7*.%*D;*(#7*-+/334%54%X/(/7#33'%!&)-61*)%&"'%

#.*-+#1#*.% +"*% *.0*% $#+*$% /$% 5*#-0% +"*% /2+#6*% 2'7;'-*-+% '1%='Q!9% !"#$% $+,.4% 6/(#*.% +"*%

1(/2+#'-$%'1%/2+#6*%$#+*$%/-.%1',-.%+"/+%+"*%2/+/34+#2%/2+#6#+4%#-2(*/$*.%&#+"%#-2(*/$#-0%-,75*(%



&*!

!

'1%*.0*%$#+*$9%!"*(*1'(*8%+"*%/2+#6*%2'7;'-*-+%'1%='Q!%"/$%5**-%&#.*34%/2)-'&3*.0*.%+'%

5*%+"*%*.0*%$#+*8%&"#3*%+"*%5/$/3%;3/-*%#$%2'-$#.*(*.%2/+/34+#2/334%#-*(+9*,%@'&*6*(8%$#-2*%+"*%

7/+*(#/3%2'-$#$+$%3/(0*34%'1%+"*%#-*(+%5/$/3%;3/-*8%+"*%/2+#6#+4%'1%?@:='Q!%#$%3#7#+*.%54%+"*%

.*-$#+4%/-.%(*/2+#6#+4%'1%+"*%*.0*%$#+*$9*-(*/%!"*%/2+#6#+4%'1%+"*%*.0*%$#+*$%"/$%5**-%/++(#5,+*.%

+'%+"*#(%1/6',(/53*%O#55$%1(**%*-*(04%'1%"4.('0*-%/.$'(;+#'-%<uO;%s%V9Vp%*t>8%&"#3*%+"*%

5/$/3% ;3/-*% *D"#5#+$% /% uO;% 6/3,*% /$% "#0"% /$% ?% *t9*!(*0% !"*$*% 1#-.#-0$% #-.#2/+*% /% $#+*:

.*;*-.*-24% '1% +"*% O#55$% 1(**% *-*(04% 6/3,*8% +",$% $,5$*H,*-+% $#+*% *-0#-**(#-0% 54%

-/-'$+(,2+,(#-0%#$%2'77'-34%,$*.%+'%#-2(*/$*%+"*%-,75*(%'1%*.0*%$#+*$9%!"*(*1'(*8%/%;3*+"'(/%

'1%$+,.#*$%"/6*%$+*77*.%1('7%+"#$%+"*'(4%/-.%"/$%3*.%+'%+"*%*D;'$,(*%'1%+"*%*.0*$%#-%/%6/(#*+4%

'1%2/+/34+#2/334%/2+#6*%+(/-$#+#'-%7*+/3%.#2"/32'0*-#.*%<!=NG>%7/+*(#/3$9)!(+1<+)%C-%.'#-0%$'8%

+"*%*3*2+('2/+/34+#2%/2+#6#+4%+'&/(.$%+"*%@IJ%"/$%5**-%1',-.%+'%$,5$+/-+#/334%#7;('6*%/$%+"*%

-,75*(%'1% *.0*% $#+*$% #-2(*/$*$9%!/53*%A:A% $"'&$%/% 2'7;/(#$'-%'1% +"*%'6*(;'+*-+#/3$% /-.%

!/1*3% $3';*$%'1% 2,((*-+% $+/+*:'1:+"*:/(+%='Q!%@IJ%*3*2+('2/+/34$+$9%@'&*6*(8% .*$;#+*% +"*%

;('7#$#-034%3'&%'6*(;'+*-+#/3$%(*H,#(*.%1'(%T)s%−AV%7F%27−!8%+"*%/2+#6#+4%'1%?@:='Q!%#$%

$+#33%3#7#+*.%54%+"*%;''(%*3*2+(#2/3%+(/-$;'(+%/$$'2#/+*.%&#+"%#+$%$*7#2'-.,2+#-0%-/+,(*%/-.%

#-*11#2#*-+%*3*2+(#2/3%2'-+/2+%+'%+"*%$,5$+(/+*9*/"

7028&'()(*'2*3+-,%$*()*9)U/:)-8&%H%&<)%()8',,!(&)$&-&!#*9#&>!#-,&)5*7&)!6!8&,*8-&-6<$&$1!

#121()32$
4$563"$789:$12$$

9';$+,$<=$&<−!"

>1?@($A(BC@$$

5<4$D@&−#:$
E@?@F@*&@$

N',53*%04('#.%='Q!% V9?p%t% ZV% )!%

='Q!%R/-';/(+#23*$% V9An%t% ZZ:lV% *)%

ID1'3#/+*.%A!:='Q!%

R/-'$"**+$%
V9Aj%t% km% !0%

='Q!EJOg% V9Al%t% kA% +'%

F7'(;"',$%='Q!% V9?V%t% lV% +*%

w=')Q')x!−%

-/-'23,$+*($%'-%

2/(5'-%$,;;'(+$%

V9Ap%U%V9??%t% mp:Zn% ++%

G,-Q*{='Q!%@*+*(':

-/-'1(/7*$%
V9Am%t% kp% +,%

N*1*2+:(#2"%='Q!%

-/-'$"**+$%
V9?%t% ZV% +-%

(



&+!

!

='Q!%/-.%$*6*(/3%'+"*(%!=NG$%*D#$+%#-%/%6/(#*+4%'1%;'347'(;"$9%F$%.#$2,$$*.%/5'6*8%*/(34%

*11'(+$%#-+'%+"*%#-#+#/3%,$*%'1%='Q!%/$%/-%@IJ%*3*2+('2/+/34$+%"/6*%1'2,$*.%'-%+"*%*.0*:$#+*%

*D;'$,(*%'1%+"*%-/+,(/334%'22,((#-0%?@:='Q!9%!"#$%"*D/0'-/3%;"/$*%#$%$*7#2'-.,2+#-0%/-.%

#$% 2'7;(#$*.% '1% ='Q,% +(#0'-/3% ;(#$7$9% @'&*6*(8% ='Q!% /3$'% *D#$+$% /$% +"*% A!:='Q!%

;'347'(;"8% 2'-$#$+#-0% '1% *.0*% $"/(#-0% ='Q,% '2+/"*.(/9+/% F% 2'7;/(#$'-% '1% +"*% 2(4$+/3%

$+(,2+,(*%'1%+"*%?@%/-.%A!%;'347'(;"$%#$%$"'&-%#-%M#0,(*%A:Am9%!"#$%A!:='Q!%;'347'(;"%

#$%7*+/$+/53*%/-.8%.,*%+'%+"*%(*/((/-0*7*-+%'1%+"*%2(4$+/3%$+(,2+,(*8%#$%7*+/33#2%#-%2"/(/2+*(8%

+",$%'11*(#-0%.(/$+#2/334%.#11*(*-+%2/+/34+#2%;(';*(+#*$%+'%#+$%$*7#2'-.,2+#-0%2',-+*(;/(+9%%

% !

!"#$%&'()(,*'2,<$&-6$) $&,'8&',!)*9) 8&:;1) &,%;*(-6)+,%$3-&%8-66<) 8**,.%(-&!.)JU#5*7&) -(.)

%"#<;1)*8&->!.,-66<)8**,.%(-&!.)L=#5*7&1)

!

@'&*6*(8% A!:='Q!% .'*$% -'+% *D#$+% -/+,(/3348% /-.% '1+*-% (*H,#(*$% 2'7;3*D% $4-+"*+#2%

;('2*.,(*$%#-%'(.*(%+'%5*%'5+/#-*.9%F(0,/534%+"*%7'$+%2'77'-%7*+"'.%'1%+(/-$#+#'-#-0%1('7%

?@:%+'%A!:='Q!%#$%2"*7#2/3%*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-9%!"*%+(/-$#+#'-%#$%/%(*$,3+%

'1%/-%*3*2+('-%+(/-$1*(%1('7%#-+*(2/3/+*.%3#+"#,78%#-.,2#-0%/%.!%+'%.)%+(/-$#+#'-8%&"#2"%#-%+,(-%

3*/.$% +'% +"*% .*$+/5#3#$/+#'-% '1% +"*% +"*(7'.4-/7#2/334% 1/6',(*.% +(#0'-/3% ;(#$7/+#2%

2''(.#-/+#'-9+0% C-$+*/.8% +"*%'2+/"*.(/334% 2''(.#-/+*.%A!:='Q!% #$% -'&% 1/6',(*.8%&#+"% +"*%

*7*(0*-2*%'1%/%7*+/33#2%2"/(/2+*(%/$$'2#/+*.%&#+"%+"*%2"/-0*%#-%2(4$+/3%$477*+(4%<M#0,(*%A:

Ak>9,1%%



&,!

!

!

!"#$%&'()(-*).)*,?%&-6)$+6%&&%(;).%-;,-3$)$>*D%(;) &>!) &,%;*(-6)+,%$3-&%8)8**,.%(-&%*()*9)

JU#5*7&',!$'6&%(;) %() $!3%8*(.'8&%(;) ?!>-H%*',) -(.) &>!) *8&->!.,-6) 8**,.%(-&%*() *9) L=#

5*7&)6!-.%(;)&*)3!&-66%8)+,*+!,&%!$1)=>!).-$>!.)-,,*D)%(.%8-&!$)&>!)!6!8&,*()&,-($9!,)9,*3)

%(&!,8-6-&!.)6%&>%'3)D>%8>)%$)&>!)*,%;%()*9)&>!)&,-($%&%*(1)

%

!"#$%7*+"'.%'1%;(*;/(#-0%A!:='Q!%/3$'%(/#$*$%$*6*(/3%2'-2*(-$9%C-%/..#+#'-%+'%+"*%(*6*($*%

+(/-$1'(7/+#'-% #-+'% +"*% ?@% ;"/$*8% 2"*7#2/3% *D1'3#/+#'-% H%-% 3#+"#,7% #-+*(2/3/+#'-% (*H,#(*$%

2'7;3*D% 2"*7#2/3% ;('2*.,(*$% /-.%7/4% 3*/.% +'% /% 2'7;('7#$*.% 2"*7#2/3% 2'7;'$#+#'-9,'%

a#)*&#$*8% .,*% +'% +"*% 3'&% +"*(7'.4-/7#2% $+/5#3#+48% #$'3/+#'-% '1% +"*% ;"/$*% ;,(*% 7*+/33#2%

;('.,2+% (*7/#-$% /% $#0-#1#2/-+% 2"/33*-0*9+/%!"*$*% 1/2+'($% +"*(*1'(*%7/)*% +"*%'(#0#-%'1% +"*%

2/+/34+#2%/2+#6#+4%.#11#2,3+%+'%1,334%2'7;(*"*-.9%!"*%/2+#6#+4%7/4%/(#$*%.,*%+'%/-%#-2(*/$*%#-%

2'-.,2+#6#+4%/$$'2#/+*.%&#+"% +"*%7*+/33#2%;"/$*f%/-% #-2(*/$*.%$,(1/2*%/(*/%,;'-%2"*7#2/3%

*D1'3#/+#'-% &"#2"% (*-.*($% +"*% 5,3)% 7/+*(#/3% #-+'% /% -/-'$+(,2+,(*.% 2/+/34$+f% '(% .,*% +'%

2'7;'$#+#'-/3%2"/-0*$%/$%/%(*$,3+%'1%3#+"#,7%#-+*(2/3/+#'-9%C-%'(.*(%+'%,-.*($+/-.%+"*%'(#0#-%

'1% +"*% 2/+/34+#2% /2+#6#+48% &"#2"% 7/4% +"*-% /#.% +"*% .*6*3';7*-+% '1% 1,+,(*% 2/+/34$+$f% +"*%

,-2*(+/#-+#*$%$,((',-.#-0%='Q!%-**.%+'%5*%.*:2'-6'3,+*.9%

(

( (

/
0
1
23
4
!

5!"!

1"!

6#7!

17!

177!



&-!

!

<=H=(!31#(
!

!"#$% +"*$#$% /#7$% +'% ,-.*($+/-.% +"*% '(#0#-% '1% 2/+/34+#2% /2+#6#+4% #-% ?N% +(/-$#+#'-% 7*+/3%

.#2"/32'0*-#.*$9%!'%.'%+"#$8%/%$+(/+*0#2%#-6*$+#0/+#'-%'1%+"*%('3*%'1%+"*%/2+#6*%$#+*$%-**.$%+'%

5*% *7;3'4*.9%L'()% #-% +"#$% $+,.4% +"*(*1'(*% $**)$% +'% #.*-+#14% /-.% +*$+% /-% *3*2+('2/+/34+#2%

7/+*(#/3%&"#2"%2/-%.*3#6*(%$*3*2+#6*%2'-+('3%'6*(%7'(;"'3'04%/-.%$+(,2+,(*9%%C-%+"#$%&/48%+"*%

*3*2+('2/+/34+#2%/2+#6#+4%'1%.#11*(#-0%;'347'(;"$%7/4%5*%#-6*$+#0/+*.8%&#+"%+"*%2''(.#-/+#'-%

0*'7*+(4%'1%+"*%7/+*(#/3%5*#-0%+"*%$'3*%$',(2*%'1%6/(4#-0%/2+#6#+49%M,(+"*(8%0/#-#-0%#-$#0"+%

#-+'%+"*%2'((*3/+#'-%5*+&**-%$+(,2+,(*%E%7'(;"'3'04%/-.%*3*2+('2"*7#2/3%;*(1'(7/-2*%1'(7$%

+"*%5/$#$%'1%+"#$%(*$*/(2"9%( (



'.!

!

<=I=(E.;.%.*'.#(

!

A9% g3/"8%O9%F9%S*4'-.%g#3%/-.%O/$T%!"*%=*+"/-'3%I2'-'749%B(;!D1)2>!3%!)Q(&1)/.1%

GG8%?lmlU?lmj%<?VVZ>9%

?9% Q2"#11*(8%@9%L9%LIG%*-*(04%;'3#24%$2*-/(#'$%+'%?VZV9%/(!,;<)O*6%8<%H/8%?klk:?knk%

<?VVp>9%

m9% !,(-*(8%X9%F%(*/3#`/53*%(*-*&/53*%*-*(04%1,+,(*9%78%!(8!%I.08%lpnUj%<Ajjj>9%

k9% Q2",3+`8%=9%O98%N#*"38%!98%S(/$$*,(8%O9%P9%|%}#++*38%L9%F#(%P'33,+#'-%/-.%G3#7/+*:

M'(2#-0%C7;/2+$%'1%/%O3'5/3%@4.('0*-%I2'-'749%78%!(8!%H,I8%l?kUl?n%<?VVm>9%

Z9% S'2)(#$8%X9%g9%=9%F%"4.('0*-%*2'-'749%78%!(8!%+J/8%Am?m%<Ajn?>9%

l9% S/"(,Y#8%@98%I,#`%I$H,#,$8%X98%S'&)*(8%=98%@,+2"#-0$8%O98%F(7$+('-08%J9%N9%|%X'-*$8%

L9%Q'36*-+%M(**%Q4-+"*$#$%'1%P.}-E!#g?%G/+/34$+$%1'(%+"*%@4.('0*-/+#'-%'1%Gg?%+'%

=*+"/-'39%=*+1)2-&-61%/+8%AkkUAZm%<?VAp>9%

n9% Gg!%*7#$$#'-$%1('7%2/($T%1/2+$%/-.%1#0,(*$%<#-1'0(/;"#2$>T%R*&$T%I,(';*/-%

P/(3#/7*-+9%2I&)!3%$$%*($)9,*3)8-,$Y)9-8&$)-(.)9%;',!$)E%(9*;,-+>%8$G%|)0!D$%|)

/',*+!-()O-,6%-3!(&)<?VAj>9%F6/#3/53*%/+T%

"++;$TEE&&&9*,(';/(39*,(';/9*,E-*&$E*-E"*/.3#-*$E$'2#*+4E?VAjVmAmQ!gmA?ApE2'?

:*7#$$#'-$:1('7:2/($:1/2+$:/-.:1#0,(*$:#-1'0(/;"#2$9%<F22*$$*.T%n#$%F;(#3%?V?V>9%

p9% Q/)#-+,-/8%S98%a/7/(#:N/()(#78%M9%|%@#($2"*(8%=9%=*+/3%"4.(#.*%7/+*(#/3$%1'(%$'3#.%

"4.('0*-%$+'(/0*T%F%(*6#*&9%Q(&1)A1)U<.,*;!()/(!,;<%HI8%AA?AUAAkV%<?VVn>9%

j9% O(/*+`8%X9%R*&%/;;('/2"*$%+'%"4.('0*-%$+'(/0*9%2>!31)7*81):!H1%H.8%nmUp?%<?VVj>9%

AV9% R**18%@9%X9%C-+*(-/+#'-/3%'6*(6#*&%'1%"4.('0*-%/-.%1,*3%2*33%(*$*/(2"9%/(!,;<%HG8%m?nU

mmm%<?VVj>9%

AA9% G"#$"'378%O9%|%G('-#-8%@9%U<.,*;!()9,*3)D-&!,)!6!8&,*6<$%$9%kkA:kZn%<?VAn>%%%

A?9% a#0,(/$8%N9%W98%W'-./(#.*$8%N9%C9%|%t*(4)#'$8%h9%I9%P('.,2+#'-%'1%"4.('0*-%1'(%1,*3%

2*33$%54%$+*/7%(*1'(7#-0%'1%*+"/-'3%'6*(%$,;;'(+*.%-'53*%7*+/3%2/+/34$+$9%B++61)2-&-61)

S)/(H%,*(1)GH8%mkZ:mZk%<?VVm>9%%

Am9% W'4+$',7;/8%I9% C98%S*(0#-$8%G9%|%W/)/(/$8%I9%!"*%Gg!% *2'-'74T%J*6#*&%'1%Gg!%



'%!

!

2/;+,(*%/-.%(*,$*%+*2"-'3'0#*$9%A1)7'+!,8,%&1)@6'%.$%+HI8%mUAl%<?VAn>9%

Ak9% W'4+$',7;/8%I9%C98%S*(0#-$8%G98%S,..*-5*(08%!98%L,8%Q98%Q#0,(5Y~(-$$'-8%�98%!(/-8%W9%

G9%|%W/)/(/$8%I9%!"*%G"/33*-0*%'1%I-*(04%Q+'(/0*%#-%I,(';*T%M'2,$%'-%P'&*(% +'%

M,*39%A1)/(!,;<):!$*',1)=!8>(*61%+H.8%Vk?VV?%<?VAl>9%

AZ9% !(/$/++#8%Q9%L/+*(%*3*2+('34$#$T%L"'%1#($+d%A1)/6!8&,*-(-61)2>!31%GJ/8%jVUjA%<Ajjj>9%

Al9% W*3348%R9%F9%@4.('0*-%;('.,2+#'-%54%&/+*(%*3*2+('34$#$9%B.H1)U<.,*;1)O,*.1)7&*,-;!)

P%$&,%?1%AZjUApZ%<?VAk>9%%

An9% S/(5#(8% M9% PI=% *3*2+('34$#$% 1'(% ;('.,2+#'-% '1% "4.('0*-% 1('7% (*-*&/53*% *-*(04%

$',(2*$9%7*61)/(!,;<%J.8%llAUllj%<?VVZ>9%

Ap9% S(')/8%W9%|%I).,-0*8% P9%gD40*-% /-.% "4.('0*-% ;*(7*/+#'-% ;(';*(+#*$% /-.%&/+*(%

,;+/)*% '1% R/1#'-�% AAn% 7*75(/-*% /-.% (*2/$+% 1#37% 1'(% PI=% 1,*3% 2*339% A1) B++61)

/6!8&,*8>!31%IJ8%AAnUA?m%<Ajjn>9%

Aj9% =#33*+8%P9%#-%U<.,*;!()O,*.'8&%*(Y)S<)/6!8&,*6<$%$%lm:AAl%<&#3*48%?VAZ>9%

?V9% C-/7,..#-8%='"/77/.8%F9%|%F$#(#8%F9%=9%I,;-(%8#%(*,;-(%8)8*3+*$%&!)+*6<3!,)

!6!8&,*6<&!)3!3?,-(!$Y) O,!+-,-&%*(4) +,*+!,&%!$4) -(.) 9'!6) 8!66) -++6%8-&%*($1)AUklV%

<Q;(#-0*(%C-+*(-/+#'-/3%P,53#$"#-08%?VAn>9%%

?A9% G/(7'8%=98%M(#+`8%N9%a98%=*(0*38%X9%|%Q+'3+*-8%N9%F%2'7;(*"*-$#6*%(*6#*&%'-%PI=%

&/+*(%*3*2+('34$#$9%Q(&1)A1)U<.,*;!()/(!,;<%H.8%kjVAUkjmk%<?VAm>9%

??9% Q2"/3*-5/2"8%=98%G/(7'8%=98%M(#+`8%N9%a98%=*(0*38%X9%|%Q+'3+*-8%N9%P(*$$,(#`*.%PI=%

&/+*(%*3*2+('34$#$T%I11#2#*-24%/-.%0/$%2('$$'6*(9%Q(&1)A1)U<.,*;!()/(!,;<%H.8%Akj?AU

Akjmm%<?VAm>9%

?m9% O"/$$*7`/.*"8%a98%W(*,*(8%W9%N98%=/#*(8%X9%|%=�33*(8%W9%G"*7#2/3%.*0(/./+#'-%'1%

R/1#'-%7*75(/-*$% ,-.*(%7#7#2% 1,*3% 2*33% 2'-.#+#'-$% /$% #-6*$+#0/+*.% 54% $'3#.:$+/+*%

R=J%$;*2+('$2';49%A1)O><$1)2>!31)2%++G8%AklmZUAklkZ%<?VAV>9%

?k9% Q47*$8% =9% N9% |% G('-#-8% a9% N*2',;3#-0% "4.('0*-% /-.% 'D40*-% *6'3,+#'-% .,(#-0%

*3*2+('34+#2%&/+*(% $;3#++#-0% ,$#-0% /-% *3*2+('-:2',;3*.:;('+'-% 5,11*(9%0-&1)2>!31%08%

kVmUkVj%<?VAm>9%

?Z9% c*)#-#% Q,5*(,8%=98%L/`#(%=,$+/1/8%=9%|%S/$"#(8% R9% I-*(04% $+'(/0*% $4$+*7$% 1'(%

(*-*&/53*%*-*(04%;'&*(%$*2+'(%#-+*0(/+#'-%/-.%7#+#0/+#'-%'1%#-+*(7#++*-249%:!(!D1)



'&!

!

7'$&-%(1)/(!,;<):!H1%H08%kjjUZAk%<?VAk>9%

?l9% a*/.5*++*(8% X9% |% Q&/-8% a9% S/++*(4% $+'(/0*% $4$+*7% 1'(% (*$#.*-+#/3% *3*2+(#2#+4% ;*/)%

.*7/-.%$"/6#-09%/(!,;<)S'%6.1%008%lpZUlj?%<?VA?>9%

?n9% =2G('(48%G9%G9%a98%X,-08%Q98%M*((*(8%C9%=98%G"/+7/-8%Q9%=98%P*+*($8%X9G9%|%X/(/7#33'8%

!9%M9%S*-2"7/()#-0%@4.('0*-%I6'36#-0%J*/2+#'-% /-.%gD40*-%I6'36#-0%J*/2+#'-%

I3*2+('2/+/34$+$%1'(%Q'3/(%L/+*(%Q;3#++#-0%N*6#2*$9%A1)B31)2>!31)7*81%+HJ8%kmknUkmZn%

<?VAZ>9%

?p9% a,'8%X98%C78%X:@98%=/4*(8%=9%!98%Q2"(*#*(8%=98%W"/Y/%R/`**(,..#-8%=98%P/()8%R:O98%

!#33*48%Q9%N98% X#-%M/-8%@9%|%O(�+`*38%=9%L/+*(%;"'+'34$#$% /+% A?9mr%*11#2#*-24%6#/%

;*('6$)#+*% ;"'+'6'3+/#2$% /-.% I/(+":/5,-./-+% 2/+/34$+$9% 78%!(8!% HG08% AZjmUAZjl%

<?VAk>9%

?j9% a,)'&$)#8%=9%F98%N/-#*38%F9%Q98%=*-08%M98%M'(+#2/,D8%F98%a#8%a9%/-.%X#-8%Q9%I-"/-2*.%

@4.('0*-% I6'3,+#'-% G/+/34$#$% 1('7% G"*7#2/334% ID1'3#/+*.% =*+/33#2% ='Q!%

R/-'$"**+$9%A1)B31)2>!31)7*81%+H08%AV?nk:AV?nn%<?VAm>9%%

mV9% c/-08%G9%X9%F-%#7;*-.#-0%;3/+#-,7%2(#$#$%/-.%#+$%#7;3#2/+#'-$%1'(%+"*%1,+,(*%'1%+"*%

/,+'7'5#3*9%/(!,;<)O*6%8<%HJ8%ApVZUApVp%<?VVj>9%

mA9% S*-2)8% X9%N98%@*33$+*(-8% !9% J98%W#5$0//(.8% X98% G"/)+"(/-'-+8% P9%|% X/(/7#33'8% !9% M9%

G/+/34`#-0% +"*% "4.('0*-% *6'3,+#'-% (*/2+#'-% <@IJ>% &#+"% 7'345.*-,7% $,31#.*%

-/-'7/+*(#/3$9%B27)2-&-61%G8%mjZnUmjnA%<?VAk>9%

m?9% W#5$0//(.8%X98%G"*-8%}98%J*#-*2)*8%S9%R9%|%X/(/7#33'8%!9%M9%I-0#-**(#-0%+"*%$,(1/2*%

$+(,2+,(*%'1%='Q!%+'%;(*1*(*-+#/334%*D;'$*%/2+#6*%*.0*%$#+*$%1'(%*3*2+('2/+/34$#$9%0-&1)

5-&!,1%++8%jlmUjlj%<?VA?>9%

mm9% W'-08%N98%L/-08%@98%G"/8%X9%X98%P/$+/8%=98%W'$)#8%W9%X98%c/'8%X9%|%G,#8%c9%Q4-+"*$#$%

'1%='Q!%/-.%='Q*!%M#37$%&#+"%t*(+#2/334%F3#0-*.%a/4*($9%0-(*)V!&&1%+H8%AmkA:Amkn%

<?VAm>9%

mk9% q,/#-'8% P98% X,/(*`8% M98% Q/-+'$8% I9% |% Q2"7#2)3*(8% L9% t'32/-'% ;3'+$% #-% "4.('0*-%

*3*2+('2/+/34$#$:,$*$%/-.%/5,$*$9%S!%6$&!%()A1)0-(*&!8>(*61%08%pklUpZk%<?VAk>9%

mZ9% !(/$/++#8% Q9% L'()% 1,-2+#'-8% *3*2+('-*0/+#6#+48% /-.% *3*2+('2"*7#2/3% 5*"/6#',(% '1%

7*+/3$9% CC9% P'+*-+#/3$% '1% `*('% 2"/(0*% /-.% b*3*2+('2"*7#2/3B% &'()% 1,-2+#'-$9% A1)

/6!8&,*-(-61)2>!31%HH8%mZAUmnp%<AjnA>9%



''!

!

ml9% J'0*(8% C98% Q"#;7/-8% =9% F9% |% Q47*$8% =9% N9% I/(+":/5,-./-+% 2/+/34$+$% 1'(%

*3*2+('2"*7#2/3% /-.% ;"'+'*3*2+('2"*7#2/3% &/+*(% $;3#++#-09% 0-&1) :!H1) 2>!31% +8% m%

<?VAn>9%

mn9% a/,($*-8%F9%S98%Q'1#/%t/(*3/8%F98%N#'-#0#8%M98%M/-2"#,8%@98%=#33*(8%G98%!(#-"/77*(8%g9%

a98% J'$$7*#$38% X9% |% N/"38% Q9% I3*2+('2"*7#2/3% @4.('0*-% I6'3,+#'-T% Q/5/+#*(B$%

P(#-2#;3*%/-.%+"*%t'32/-'%P3'+9%A1)2>!31)/.'81%.K8%AZjZUAZjj%<?VA?>9%

mp9% !/-08%q9%|%X#/-08%N9%=*2"/-#$7%'1%@4.('0*-%I6'3,+#'-%J*/2+#'-%'-%A!:='Q!%1('7%

M#($+%P(#-2#;3*$9%B27)2-&-61%/8%kjZm:kjlA%<?VAl>9%%

mj9% Q)�3/$'-8% I98%W/(35*(08%O9% Q98% J'$$7*#$38% X98% S3#0//(.8% !98%O(**3*48% X98% X]-$$'-%|%

R�($)'68% X9% W9% N*-$#+4% 1,-2+#'-/3% +"*'(4% 2/32,3/+#'-$% 1'(% +"*% "4.('0*-% *6'3,+#'-%

(*/2+#'-%#-%/-%*3*2+('2"*7#2/3%.',53*%3/4*(%'-%+"*%P+%<AAA>%*3*2+('.*9%O><$1)2>!31)

2>!31)O><$1%K8%m?kAUm?ZV%<?VVn>9%

kV9% =/()'6#8% R9% =98% O(0,(8% S9% R9% |% J'$$8% P9% R9% !*7;*(/+,(*:N*;*-.*-+% @4.('0*-%

I3*2+('2"*7#$+(4%'-%P3/+#-,7%a'&:C-.*D%Q#-03*:G(4$+/3%Q,(1/2*$%#-%F2#.%Q'3,+#'-$9%

A1)O><$1)2>!31)S%+,+8%ZkVZ:ZkAm%<Ajjn>9%

kA9% ='(/3*$:O,#'8%G9%O98%Q+*(-8%a9%F9%|%@,8%h9%R/-'$+(,2+,(*.%"4.('+(*/+#-0%2/+/34$+$%

1'(%*3*2+('2"*7#2/3%"4.('0*-%*6'3,+#'-9%2>!31)7*81):!H1%GH8%lZZZUlZlj%<?VAk>9%

k?9% @#--*7/--8%S98%O*'(0%='$*$8%P98%S'-.*8%X98%X�(0*-$*-8%W9%P98%R#*3$*-8%X9%@98%@'(2"8%

Q98% G"'()*-.'(118% C9% |% R�($)'68% X9% W9% S#'7#7*+#2% @4.('0*-% I6'3,+#'-T�% ='Q!%

R/-';/(+#23*$%/$%G/+/34$+%1'(%@4.('0*-%I6'3,+#'-9%A1)B31)2>!31)7*81%+IJ8%ZmVpUZmVj%

<?VVZ>9%

km9% X/(/7#33'8%!9%M98%X�(0*-$*-8%W9%P98%S'-.*8%X98%R#*3$*-8%X9%@98%@'(2"8%Q9%|%G"(')*-.'(118%

C9%%C.*-+#1#2/+#'-%'1%F2+#6*%I.0*%Q#+*$%1'(%I3*2+('2"*7#2/3%@!%I6'3,+#'-%1('7%='Q!%

R/-'2/+/34$+$9%78%!(8!%H+J8%AVVUAV?%<?VVn>9%

kk9% X/*0*(7/--8%L9%|%!(#5,+$2"8%@9%C-+*(1/2#/3%;(';*(+#*$%'1%$*7#2'-.,2+#-0%+(/-$#+#'-%

7*+/3%2"/32'0*-#.*$9%O,*;,!$$)%()7',9-8!)78%!(8!%IK8%AUAln%<Ajpp>9%

kZ9% =*()#8%N98%M#*(('8%Q98%t(,5*38%@9%|%@,8%h9%F7'(;"',$%7'345.*-,7%$,31#.*%1#37$%/$%

2/+/34$+$% 1'(% *3*2+('2"*7#2/3% "4.('0*-% ;('.,2+#'-% #-% &/+*(9% 2>!31) 78%1% I8% A?l?%

<?VAA>9%

kl9% O(**3*48% X98% X/(/7#33'8% !9% M98% S'-.*8% X98% G"'()*-.'(118% C9% |% R'($)'68% X9% W9%



'(!

!

G'7;,+/+#'-/3%"#0":+"(',0";,+%$2(**-#-0%'1%*3*2+('2/+/34+#2%7/+*(#/3$%1'(%"4.('0*-%

*6'3,+#'-9%0-&1)5-&!,1%08%jVjUjAm%<?VVl>9%

kn9% F35,:c/('-8% F98% a*648% =98% !*--*8% J98% P';'6#+`:S#('8% J98% L*#.*-5/2"8% =98% S/(:

Q/./-8%=98%@',5*-8%a98%I-4/$"#-8%F9%R98%Q*#1*(+8%O98%M*,*(7/--8%N98%W/+`8%I9%F9%|%

O'(.'-8% X9%=9%='Q!% @45(#.%R/-'$+(,2+,(*$T% M('7%g2+/"*.(/3% +'%q,/$#:Q;"*(#2/3%

Q"*33$%&#+"#-%C-.#6#.,/3%R/-';/(+#23*$9%B(;!D1)2>!31)Q(&1)/.1%0,8%ApAVUApAk%<?VAA>9%

kp9% t'#(48%N98%c/7/0,2"#8%@98%a#8% X98%Q#36/8%J98%F36*$8%N9%G9%S98%M,Y#+/8%!98%G"*-8%=98%

F$*1/8%!98% $"*-'48%t9%S98%I./8%O9%|%G""'&/33/8%=9%I-"/-2*.%2/+/34+#2%/2+#6#+4% #-%

$+(/#-*.%2"*7#2/334%*D1'3#/+*.%LQ!%-/-'$"**+$%1'(%"4.('0*-%*6'3,+#'-9%0-&1)5-&!,1%

+I8%pZVUpZZ%<?VAm>9%

kj9% !$/#8%G98%G"/-8%W98%R�($)'68%X9%W9%|%F5#3.:P*.*($*-8%M9%!"*'(*+#2/3%#-$#0"+$%#-+'%+"*%

"4.('0*-% *6'3,+#'-% /2+#6#+4% '1% 3/4*(*.% +(/-$#+#'-%7*+/3% .#2"/32'0*-#.*$9%7',91) 78%1%

/G,8%AmmUAkV%<?VAZ>9%

ZV9% t(,5*38%@98%=*()#8%N9%|%@,8%h9%@4.('0*-%*6'3,+#'-%2/+/34`*.%54%='Q)%/-.%='Q!%

;/(+#23*$9%/(!,;<)/(H%,*(1)78%1%08%lAml:lAkk%<?VA?>9%

ZA9% a#8%c98%L/-08%@98%h#*8%a98%a#/-08%c98%@'-08%O9%|%N/#8%@9%='Q!%R/-';/(+#23*$%O('&-%

'-%O(/;"*-*T%F-%F.6/-2*.%G/+/34$+% 1'(% +"*%@4.('0*-%I6'3,+#'-%J*/2+#'-9%A1)B31)

2>!31)7*81%+HH8%n?jl:n?jj%<?VAA>9%%

Z?9% M/5*(8%=9%Q98%N`#*.`#28%J98%a,)'&$)#8%=9%F98%W/#$*(8%R9%Q98%N#-08%q9%|%X#-8%Q9%@#0":

P*(1'(7/-2*% I3*2+('2/+/34$#$% K$#-0% =*+/33#2% G'5/3+% P4(#+*% <G'Q!>% =#2(':% /-.%

R/-'$+(,2+,(*$9%A1)B31)2>!31)7*81%+H/8%AVVZmUAVVlA%<?VAk>9%

Zm9% W#(/-8% t98% =,)"*(Y**8% N98% X*-Y*+#8% J9% R9% |% Q/7;/+"8% Q9% F2+#6*% 0,*$+$% #-% +"*%

='Q!E='Q*!% "'$+% 3/++#2*T% I11#2#*-+% "4.('0*-% *6'3,+#'-% ,$#-0% 1*&:3/4*(% /33'4$% '1%

='Q?<A:D>Q*?D9%0-(*$8-6!%/8%A?pZlUA?plm%<?VAk>9%

Zk9% S*-2)8%X9%N98%G"*-8%}98%W,(#+`)48%a9%c98%M'(7/-8%F9%X9%|%X/(/7#33'8%!9%M9%F7'(;"',$%

='345.*-,7%Q,31#.*%G/+/34$+$% 1'(%I3*2+('2"*7#2/3%@4.('0*-%P('.,2+#'-T% C-$#0"+$%

#-+'%+"*%g(#0#-%'1%+"*#(%G/+/34+#2%F2+#6#+49%B27)2-&-61%I8%AjAl:Aj?m%<?VA?>9%

ZZ9% W#5$0//(.8%X98%X/(/7#33'8%!9%M9%|%S*$*-5/2"*(8%M9%S,#3.#-0%/-%/;;(';(#/+*%/2+#6*:$#+*%

7'+#1%#-+'%/%"4.('0*-:*6'3,+#'-%2/+/34$+%&#+"%+"#'7'345./+*%w=')Q')x!−%23,$+*($9%0-&1)

2>!31%/8%?kpU?Zm%<?VAk>9%



')!

!

Zl9% M'7#-4)"8% W98% M*2)38% X9% =98% N~53#-0*(8% =98% S~2)3*#-8% Q98% }#*03*(8% S98% P*+*(8% a98%

J/+"',$)48% X98% Q2"*#.+8% I:L98% S*#-8% !9% |% M/++/)"'6/:J'"31#-08% N9% K3+(/$7/33%

N#$;*($#53*%G(4$+/33#-*%R#2)*3%gD#.*%R/-';/(+#23*$%/$%@#0":P*(1'(7/-2*%G/+/34$+$%

1'(%I3*2+('2"*7#2/3%L/+*(%Q;3#++#-09%B.H1)@'(8&1)5-&!,1%IG8%mA?mUmA?j%<?VAk>9%

Zn9% c#-8%c98%@/-8%X98%}"/-08%c98%}"/-08%h98%h,8%P98%c,/-8%q98%Q/7/.8%a98%L/-08%h98%L/-08%

c98%}"/-08%}98%}"/-08%P98%G/'8%h98%Q'-08%S9%|%X#-8%Q9%G'-+(#5,+#'-$%'1%P"/$*8%Q,31,(%

t/2/-2#*$8% /-.% I.0*$% +'% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% G/+/34+#2% F2+#6#+4% '1%

P'(',$% ='345.*-,7% N#$,31#.*% R/-'$"**+$9% A1) B31) 2>!31) 7*81% +H.8% njlZUnjn?%

<?VAl>9%

Zp9% M/-08%c98%P/-8%X98%@*8%X98%a,'8%J98%L/-08%N98%G"*8%h98%S,8%W98%}"/'8%L98%a#,8%P98%=,8%

O98%}"/-08%@98%a#-8%!9%|%@,/-08%M9%Q+(,2+,(*%J*:.*+*(7#-/+#'-%/-.%Q,;*(2'-.,2+#6#+4%

g5$*(6/+#'-%'1%S,3)%A!%='Q!9%B(;!D1)2>!31)Q(&1)/.1%0J8%A?m?UA?mZ%<?VAp>9%

Zj9% P48%=9%F9%|%@/*(#-08%J9%J9%Q+(,2+,(/3%.*$+/5#3#`/+#'-%#-.,2*.%54%3#+"#,7%#-+*(2/3/+#'-%

#-%='Q!%/-.%(*3/+*.%2'7;',-.$9%2-(1)A)1)O><$%/+8%<Ajpm>9%

lV9% W*(+*$`8%=9%|%@'117/--8% J9% g2+/"*.(/3% 6$9% !(#0'-/3:P(#$7/+#2% G''(.#-/+#'-% /-.%

G3,$+*(#-0%#-%!(/-$#+#'-:=*+/3%N#2"/32'0*-#.*$9%A1)B31)2>!31)7*81%+,/8%mkZmUmklV%

<Ajpk>9%

lA9% @*#$#-08%X9%|%W/-/+`#.#$8%=9%O9%ID1'3#/+*.%/-.%J*$+/2)*.%='Q!%/-.%LQ!T�%C'-#2%'(%

R*,+(/3%Q;*2#*$d%I-2/;$,3/+#'-%/-.%g(.*(#-0%'1%@/(.%I3*2+(';'$#+#6*%G/+#'-$9%A1)B31)

2>!31)7*81%+I+8%AAn?VUAAnm?%<Ajjj>9%

%

( (



'*!

!

B=(AJK.%31.*$&-(C.$5+/#(

B=<=(L@*$5.#3#(+;(C+4.!(
!

F33% ='!*!% 7/+*(#/3$% &*(*% ;(*;/(*.% ,$#-0% /% $+'#2"#'7*+(#2% 7#D+,(*% '1% *3*7*-+/3%

7'345.*-,7% <Q#07/% F3.(#2"8% jj9jZr>% /-.% +*33,(#,7% <F31/% F*$/(8% jj9jjjr>% ,-3*$$%

'+"*(&#$*%$+/+*.9%!"*%;'&.*($%&*(*%$*/3*.%,-.*(%/%6/2,,7%;(*$$,(*%'1%k9Z%D%AV−!%75/(%#-%/%

H,/(+`%/7;',3*%&"#2"%&/$%2/(*1,334%$"/)*-%#-%'(.*(%+'%"'7'0*-#$*%+"*%7#D+,(*9%

#"!"!"$G-95&(33./'$!=PFE,='!"
!

P(*;/(/+#'-%'1%2(4$+/33#-*%A!B:='!*!%2'-$#$+*.%'1%"*/+#-0%+"*%*3*7*-+/3%;'&.*($%/+%jVV%°G%

&#+"%/%"*/+#-0%(/+*%'1%Z%°G%7#-−'%1'(%/%+'+/3%'1%Aj%"',($9%F1+*(%+"#$%+#7*8%+"*%/7;',3*%/-.%#+$%

2'-+*-+$%&*(*%H,*-2"*.%#-%&/+*(%5*1'(*%5*#-0%0(',-.%&#+"%/%7'(+/(%/-.%;*$+3*9%%

#"!"#"$G-95&(33./'$#MFE,='!"
!

?@:='!*!%&/$%$4-+"*$#`*.%54%$,5$*H,*-+%(*/--*/3#-0%'1%2(4$+/33#-*%A!B:='!*!%/+%nVV%°G%

&#+"% /%"*/+#-0% (/+*%'1%Z%°G%7#-−'% 1'(%?k%"',($9%!"*%/7;',3*% /-.% #+$% 2'-+*-+$%&*(*% +"*-%

/33'&*.%+'%2''3%-/+,(/334%+'%(''7%+*7;*(/+,(*9%F1+*(%+"#$%+#7*8%+"*%;'&.*($%&*(*%0(',-.%#-%

/%7'(+/(%/-.%;*$+3*%5*1'(*%/-/34$#$9%%

#"!"?"$1(/,8-95&(33./'$!=PFE,='!$$

!

R/-'2(4$+/33#-*%A!B:='!*!%&/$%;(*;/(*.%#-%/%$#7#3/(%7/--*(%+'%+"*%2(4$+/33#-*%A!B:='!*!%

7/+*(#/38%&#+"%+"*%+*7;*(/+,(*%5*#-0%3'&*(*.%+'%kVV%°G%<"*/+#-0%(/+*%'1%Z%°G%7#-−'>9%F1+*(%

Al% "',($% '1% (*/2+#'-% /+% +"#$% +*7;*(/+,(*8% +"*% (*$,3+#-0% ;'&.*($% &*(*% 2''3*.% +'% (''7%

+*7;*(/+,(*% -/+,(/334% /-.% 0(',-.% &#+"% /% 7'(+/(% /-.% ;*$+3*9% !"*$*% ;'&.*($% &*(*%

$,5$*H,*-+34%(*/--*/3*.%,-.*(%#.*-+#2/3%2'-.#+#'-$9%%

#"!"C"$1(/,8-95&(33./'$#MFE,='!$

!

F%-/-'2(4$+/33#-*%6/(#/-+%'1%?@:='!*!%&/$%$4-+"*$#`*.%54%(*/--*/3#-0%-/-'2(4$+/33#-*%A!B:

='!*!9%!"#$%#-6'36*.%"*/+#-0%+"*%;'&.*($%/+%ZVV%yG%&#+"%/%"*/+#-0%(/+*%'1%Z%°G%7#-−'"1'(%/%

+'+/3%'1%n?%"',($%+'%*-$,(*%+"*%2'7;3*+*%2'-6*($#'-%1('7%A!B:%+'%?@:='!*!9%!"*%;'&.*($%

&*(*%$,5$*H,*-+34%0(',-.%54%/%7'(+/(%/-.%;*$+3*9%%

( (



'+!

!

B=B=(65&%&'$.%3#&$3+*(

#"#"!"$D,Q<'-$RF*(9$I.++-(8&.,/$SDR*IT$

!

P'&.*(% h:J/4% N#11(/2+#'-% <PhJN>% &/$% ;*(1'(7*.% '-% /% P/-/34+#2/3% h;*(+:;('%

.#11(/2+'7*+*(%&#+"%G,%Wα% <λ% s%A9ZkAnp%�>%';*(/+#-0% #-%S(/00:S(*-+/-'%0*'7*+(49%!"*%

;'&.*(*.%$/7;3*%&/$%2*-+*(*.%'-%/%5(/2)*+%/-.%.#11(/2+#'-%;/++*(-$%&*(*%7*/$,(*.%5*+&**-%

AV%°%/-.%lZ%°%&#+"%/%$+*;%$#`*%'1%V9VAl%°%/-.%+#7*%;*(%$+*;%'1%?%°%7#-<'%9%PhJN%&/$%;*(1'(7*.%

.#(*2+34%'-%+"*%*3*2+('.*%$,(1/2*%1'(%!"#$%&')$+/5#3#+4%$+,.#*$%,$#-0%+"*%1/5(#2/+*.%5(/2)*+%/$%

.*;#2+*.% #-% M#0,(*% ?:A9% C-% +"*$*% 7*/$,(*7*-+$8% +"*% .#11(/2+#'-% ;/++*(-$% &*(*% 7*/$,(*.%

5*+&**-%AV%°%/-.%mV%°%&#+"%/%$+*;%$#`*%'1%V9VAl%°%/-.%+#7*%;*(%$+*;%'1%V9nZ%°%7#-<'9%!"*%;"/$*%

;,(#+4%'1% +"*%.#11(/2+#'-%;/++*(-$%&*(*%/-/34$*.%54%2'7;/(#-0%+"*%7*/$,(*.%;/++*(-$%&#+"%

+"'$*%2/32,3/+*.%1('7%+"*%C-'(0/-#2%G(4$+/3%Q+(,2+,(*%N/+/5/$*%<CGQN>9%

! !

!"#$%&'+)(*'@-?,%8-&!.)?,-8F!&).!$%;(!.)9*,)&>!)!"#$%&')8>-,-8&!,%$-&%*()*9)&>!)8-&-6<$&)?<)

OZ:P).%,!8&6<)*()&>!)!6!8&,*.!)$',9-8!)?!9*,!)-(.)-9&!,)!6!8&,*8>!3%8-6)3!-$',!3!(&$1))

#"#"#"$%9/8>-,&-,/$B,Q<'-$R*I$

!

Q4-2"('+('-%;'&.*(%h:(/4%.#11(/2+#'-%<QhJN>%./+/%&*(*%2'33*2+*.%/+%/75#*-+%+*7;*(/+,(*%

1('7%;'&.*(%3'/.*.%#-+'%V9m%77%2/;#33/(#*$%,$#-0%+"*%CN??%5*/73#-*%wλsV9mjjpkjV<A>%�x%

/+%+"*%I,(';*/-%Q4-2"('+('-%J/.#/+#'-%M/2#3#+4%<IQJM>9%S*1'(*%+"*%;'&.*(%&/$%3'/.*.8%#+%

&/$% (*0(',-.% &#+"% 03/$$% ;'&.*(% +'% 7#-#7#`*% +"*% /.$'(;+#'-% /-.% ;(*1*((*.% '(#*-+/+#'-9%

@'&*6*(8%.*$;#+*%/33%*11'(+$%+'%*3#7#-/+*%+"*%;(*1*((*.%'(#*-+/+#'-8%#+%$+#33%"/.%/%$#0-#1#2/-+%

#7;/2+% /$% (*6*/3*.% 54% "#0"% #-+*-$#+4% '1% +"*% /$$'2#/+*.% ;*/)$9% !"*(*1'(*8% '-34% a*S/#3%

(*1#-*7*-+$%'1%+"*%QhJN%&*(*%;*(1'(7*.%54%,$#-0%+"*%OQFQE%IhPOKC%$'1+&/(*%;/2)/0*9'%

ID;*(#7*-+/3%./+/%&/$%2'33*2+*.%54%N(9%C(*-*%G/$2/33/-/:=/+i/$%/-.%(*1#-*7*-+%&/$%2/((#*.%

',+%54%N(9%F3*D*4%O/-#-9%%%



',!

!

E4%++2"/%&85*"

80..5*"(4(/.&5B("

#"#"?"$D,Q<'-$1'2&-,/$I.++-(8&.,/$SD1IT$

!

!#7*:'1:13#0"+% PRN% 7*/$,(*7*-+$% &*(*% ;*(1'(7*.% '-% +"*% O*-*(/3% =/+*(#/3$% <OI=>%

.#11(/2+'7*+*(% /+% +"*% CQCQ%M/2#3#+4% '1% +"*%J,+"*(1'(.%F;;3*+'-%a/5'(/+'(48%KW9%Q/7;3*$%

&*(*% 3'/.*.% #-% V9n% 77% .#/7*+*(% H,/(+`% 2/;#33/(#*$% /-.% ./+/% &/$% 2'33*2+*.% /+% (''7%

+*7;*(/+,(*9%%

#"#"C"$*()(/$%B'8&-,58,B9$$

!

J/7/-%$;*2+('$2';4%&/$%;*(1'(7*.%,$#-0%/%@'(#5/%X'5#-:c6'-%a/5J/7%J/7/-%@JpVV%

';*(/+#-0%&#+"%/%Zm?%-7%3/$*(9%F-%/;*(+,(*%$#`*%'1%AVV%�7%/-.%/%Ar%1#3+*(%&/$%,$*.%#-%'(.*(%

+'%;(*6*-+%$/7;3*%.*0(/./+#'-9%Q;*2+(/%&*(*%7*/$,(*.%5*+&**-%+"*%(/-0*%'1%ZV%/-.%AVVV%

27−'9%=*/$,(*7*-+$%&*(*%+/)*-%.#(*2+34%'-%+"*%*3*2+('.*%$,(1/2*9%%

M'(% !"#$%&'% $+/5#3#+4% $+,.#*$8% %1!1% G"/;+*(% m8% Q*2+#'-% m9m9?9k98% J/7/-% $;*2+('$2';4% &/$%

;*(1'(7*.%.#(*2+34%'-%+"*%*3*2+('.*%$,(1/2*%/1+*(%*3*2+('2"*7#2/3%7*/$,(*7*-+$9%%!'%.'%+"#$8%

+"*%2/+/34$+% #-)%&/$%.*;'$#+*.%'-%/%03/$$4%2/(5'-%*3*2+('.*%/-.%#-$*(+*.%#-+'%/%1/5(#2/+*.%

"'3.*(% 1'(% +"*% J/7/-% $;*2+('7*+*(9% !"#$% /33'&*.% 1'(% +"*% *3*2+('.*% +'% 5*% 13,$"%&#+"% +"*%

$,(1/2*8%/-.%#$%.*;#2+*.%#-%M#0,(*%?:?9%Q()*+!,-(.*)J/7/-%7*/$,(*7*-+$%<G"/;+*(%l8%Q*2+#'-%

l9m9?9>%&*(*%;*(1'(7*.%,$#-0% +&'%2*33$% <.*;*-.#-0%'-%*3*2+('.*% $,5$+(/+*>% /$%.*;#2+*.% #-%

M#0,(*%?:m9%

!

!

!"#$%&'+)+*'7!&'+) 9*,)!"#$%&'):-3-()$+!8&,*$8*+<)3!-$',!3!(&$1)2-&-6<$&$)D!,!)$&'.%!.)

.%,!8&6<)*()&>!)!6!8&,*.!)$',9-8!)?!9*,!)-(.)-9&!,)!6!8&,*8>!3%8-6)3!-$',!3!(&$1)

!

!%6%*"

6-/&5+/5:("



'-!

!

!(,(&(*/("

(4(/.&5B("

!%6%*"/(44"

,5&"80..5*"

(4(/.&5B("

#0",5-4",5&"

(4(/.&-/%4"

/5*.%/."

! !

!

!"#$%&'+),*'@-?,%8-&!.)%()*+!,-(.*):-3-()8!66$)9*,)'$!)D%&>)8&:;1);6-$$<)8-,?*()D*,F%(;)

!6!8&,*.!)-(.)%"#<;1)8-,?*()+-+!,)D*,F%(;)!6!8&,*.!1))

$

#"#"L"$%8(//./0$73'8&-,/$E.8-,58,B9$8,2B3'<$Q.&>$7/'-09$I.5B'-5.A'$RF*(9$

%B'8&-,58,B9$S%7E$U$7IRT$

!

Q2/--#-0%I3*2+('-%=#2('$2';4%<QI=>%#7/0*$%&*(*%'5+/#-*.%,$#-0%/%P"#33#;$%hamV%IQI=%

#-$+(,7*-+%2',;3*.%&#+"%/-%gD1'(.%C-$+(,7*-+$%h:/2+%$;*2+('7*+*(%1'(%I-*(04%N#$;*($#6*%

h:J/4%<INh>%7*/$,(*7*-+$9%!"*%INh%&/$%2/3#5(/+*.%,$#-0%+"*%CRGF%$'1+&/(*%&#+"%G,%/$%

+"*%2/3#5(/+#'-%$+/-./(.9%%

M'(%/-%/22,(/+*%2'7;/(#$'-%'1%+"*%$/7;3*$%5*1'(*%/-.%/1+*(%*3*2+('2"*7#2/3%7*/$,(*7*-+$8%

+"*%$/7;3*$%&*(*%;(*;/(*.%/$%2/+/34$+%#-)$%/-.%/33'&*.%+'%.(4%'-%+"*%$,(1/2*%'1%+"*%03/$$4%

2/(5'-%*3*2+('.*9%!"*%7/+*(#/3%&/$%+"*-%2/(*1,334%$2(/;*.%'11%+"*%$,(1/2*%'1%+"*%*3*2+('.*%1'(%

/-/34$#$% '1% +"*% 7/+*(#/3% 5*1'(*% *3*2+('2"*7#2/3% 7*/$,(*7*-+$% /-.% /1+*(&/(.$9% !"*$*%

;'&.*($%&*(*%.#$;*($*.%#-%*+"/-'3%/-.%.*;'$#+*.%'-%2';;*(%1'#3%1'(%/-/34$#$%54%QI=%E%INh9%

C+%$"',3.%5*%-'+*.%+"/+%+"*%7/+*(#/3$%$+,.#*.%&*(*%.**7*.%/$%5*#-0%$+/53*%#-%/#(9!

#"#"N"$=-(/5).55.,/$73'8&-,/$E.8-,58,B9$S=7ET$

!

!(/-$7#$$#'-%*3*2+('-%7#2('$2';4%7#2('0(/;"$%&*(*%'5+/#-*.%,$#-0%/%MIC%!*2-/#%O?%MmV%

Q:+&#-%*H,#;;*.%&#+"% /%mVV%)t% 1#*3.% *7#$$#'-%0,-9%N#11(/2+#'-%;/++*(-% $#7,3/+#'-$%&*(*%

;*(1'(7*.%,$#-0%XI=Q9!%F33%!I=%7*/$,(*7*-+$%&*(*%;*(1'(7*.%54%N(9%!'(5*-%N/-)&'(+%

/+%+"*%K-#6*($#+4%'1%W#*3%#-%O*(7/-49%%

$ $

!%6%*"/(44"

,5&"/%&85*"

:%:(&"

(4(/.&5B("



(.!

!

#"#"V"$J/<28&.A'39$G,2B3'$D3(5)($W$@B&.8(3$7).55.,/$%B'8&-,58,B9$SJGDF

@7%T$

!

CGP:gIQ%&/$%2'-.,2+*.%,$#-0%/-%F0#3*-+%ZAVV%CGP:gIQ%#-$+(,7*-+%2/3#5(/+*.%+'%/%(/-0*%

'1%)-'&-:2'-2*-+(/+#'-%<;;7>%$'3,+#'-$%'1%='%/-.%!*9%G'7;/(#$'-$%&*(*%7/.*%5*+&**-%

/2+#6/+*.% /-.% -'-:/2+#6/+*.% $/7;3*$% 54% ;(*;/(#-0% +"*% 2/+/34$+$% .#(*2+34% '-% +"*% *3*2+('.*%

$,(1/2*9%!"*%$/7;3*$%&*(*%2/(*1,334%$2(/;*.%'11%'1%+"*%$,(1/2*%'1%+"*%03/$$4%2/(5'-%&'()#-0%

*3*2+('.*%/-.%.#0*$+*.%#-%V9Z%7a%2'-2*-+(/+*.%-#+(#2%/2#.%<CGP%(*/0*-+%0(/.*>%/-.%7/.*%,;%

+'%AV%7a%&#+"%.*#'-#$*.%&/+*(9%F33%CGP:gIQ%7*/$,(*7*-+$%&*(*%;*(1'(7*.%54%N(9%J'$$%

L#-+*(%/+%+"*%K-#6*($#+4%'1%O3/$0'&9%

#"#"X"$RF*(9$D>,&,'3'8&-,/$%B'8&-,58,B9$SRD%T$

%
A!B:='!*!%$/7;3*$%&*(*%2/(*1,334%;/2)*.%/-.%$*-+%+'%+"*%R/+#'-/3%IPQJG%hPQ%K$*($�%Q*(6#2*%

<RIhKQ>%/+%R*&2/$+3*%K-#6*($#+48%KW9%hPQ%$;*2+(/%&*(*%/2H,#(*.%&#+"%/%W:F3;"/%#-$+(,7*-+%

<!"*(7'%Q2#*-+#1#28%I/$+%O(#-$+*/.8%KW>8%,$#-0%/%7#2(':1'2,$*.%7'-'2"('7/+#2%F3W�%$',(2*%

<h:(/4%*-*(04%Akpl9l%*t8%$;'+%$#`*%kVV%�%pVV%7#2('-$>9%!"*%*7#$$#'-%/-03*%&/$%`*('%.*0(**$%

/-.%+"*%;/$$%*-*(04%&/$%?VV%*t%1'(%$,(6*4$%/-.%kV%*t%1'(%"#0"%(*$'3,+#'-9%G"/(0*%-*,+(/3#`/+#'-%

&/$%*-/53*.9%!"*%(*$,3+#-0%$;*2+(/%&*(*%(*1*(*-2*.%+'%+"*%/.6*-+#+#',$%G%A$%;*/)%<?pZ9V%*t>%/-.%

&*(*% /-/34$*.% ,$#-0% +"*% 1(**:+':.'&-3'/.%G/$/hPQ% $'1+&/(*% ;/2)/0*9% !"*$*%7*/$,(*7*-+$%

&*(*%2/((#*.%',+%'-%$/7;3*$%&"#2"%&*(*%.#$;*($*.%#-%*+"/-'3%/-.%.*;'$#+*.%'-%2';;*(%1'#39%%

F..#+#'-/3%hPQ%./+/%2'33*2+#'-%&/$%;*(1'(7*.%/+%+"*%IPQJG%R/+#'-/3%M/2#3#+4%1'(%hPQ%<�@/(&*33%

hPQ�>% ';*(/+*.% 54% G/(.#11% K-#6*($#+4% /-.% K-#6*($#+4% G'33*0*% a'-.'-8% ,-.*(% 2'-+(/2+% -'9%

PJAlAjZ9%C-%+"#$%2/$*8%$/7;3*$%&*(*%;(*;/(*.%.#(*2+34%'-%+"*%*3*2+('.*%$,(1/2*%/-.%;/2)*.%,-.*(%

#-*(+%/+7'$;"*(*9%C-%5'+"%-'-:/2+#6/+*.%/-.%/2+#6/+*.%2/$*$8%+"*%*3*2+('.*$%&*(*%$,5Y*2+*.%+'%1',(%

(*.,2+#6*%;'+*-+#/3%2423*$%#-%A%=%@!Qg*%<&"#2"%&/$%.*0/$$*.%,-.*(%/%13'&%'1%-#+('0*->%#-%'(.*(%

+'%(*7'6*%+"*%'D#.*%3/4*(%1('7%+"*%$,(1/2*9%!"*%*3*2+('.*$%&*(*%(*7'6*.%,-.*(%-#+('0*-%13'&%

/-.%;/2)*.%,-.*(%R!%#-%+"*%03'6*%5'D9%!"*%$/7;3*$%&*(*%+"*-%$*-+%.#(*2+34%'-%+"*%*3*2+('.*$%

$*/3*.% ,-.*(% -#+('0*-% +'% /6'#.% /-4% 'D#./+#'-% #-% /75#*-+% 2'-.#+#'-$9% !"*% ;('.,2+% &/$%

(*7'6*.% 1('7% +"*% *3*2+('.*$% #-$#.*% /-%F(% 1#33*.% 03'6*%5'D% /-.% +(/-$1*((*.% #-+'% +"*%hPQ%

#-$+(,7*-+%.#(*2+34%1('7%+"*%03'6*%5'D9%F+%-'%;'#-+%&*(*%+"*%$/7;3*$%*D;'$*.%+'%/75#*-+%

2'-.#+#'-$9!

$ $



(%!

!

L(.%4":4%.("

,5&"(4(/.&-/%4"

/5*.%/."

#"#"Y"$J/+-(-'<$%B'8&-,58,B9$SJ*T$

!

CJ%7*/$,(*7*-+$%<G"/;+*(%k8%Q*2+#'-%k9m9?9>%&*(*%;*(1'(7*.%,$#-0%/%S(,)*(%ll6%M',(#*(%

+(/-$1'(7%#-$+(,7*-+%&#+"%/%.*,+*(/+*.%+(403#2#-*%$,31/+*%<N!OQ>%.*+*2+'(%#-%+"*%1/(:#-1(/(*.%

(*0#'-8%/-.%/%7*(2,(4%2/.7#,7%+*33,(#.*%<=G!>%.*+*2+'(%#-%+"*%7#.:#-1(/(*.%(*0#'-8%&#+"%?%

27−'% $;*2+(/3% (*$'3,+#'-9%Q/7;3*$%&*(*%0(',-.%/-.%;(*$$*.% #-+'%WS(%;*33*+$%&#+"%A%&+r%

2'-2*-+(/+#'-%<zm%70%#-%mVV%70%WS(>%/-.%7*/$,(*.%#-%+(/-$7#$$#'-%7'.*9%CJ%7*/$,(*7*-+$%

&*(*%;*(1'(7*.%54%P('19%W/+/3#-%W/7/(/$%/+%+"*%@,-0/(#/-%F2/.*74%'1%Q2#*-2*$9%

#"#"!Z"$RF*(9$H<5,-B&.,/$%B'8&-,58,B9$SRH%T$

!

hFQ%7*/$,(*7*-+$%&*(*%;*(1'(7*.%/+%+"*%='%W:*.0*%'-%+"*%SAp%5*/73#-*%/+%+"*%N#/7'-.%

a#0"+%Q',(2*8%N#.2'+8%KW9%N/+/%&/$%2'33*2+*.%#-%+(/-$7#$$#'-%7'.*%<+'%)=6>sAp>%,$#-0%/%

qIhFMQ%$*+,;%&#+"%/%1/$+%$2/--#-0%Q#<AAA>%.',53*%2(4$+/3%7'-'2"('7/+'(%/-.%#'-%2"/75*(%

.*+*2+'($8%&#+"%/%='%1'#3%;3/2*.%5*+&**-%C#%/-.%C%4?9%hFQ%./+/%;('2*$$#-0%&/$%;*(1'(7*.%

,$#-0%CMIMMC!%&#+"%+"*%@'(/*%;/2)/0*%<F+"*-/%/-.%F(+*7#$>9)(*%!"*%/7;3#+,.*%(*.,2+#'-%

1/2+'(8%Q1!%&/$%.*(#6*.%1('7%IhFMQ%./+/%/-/34$#$%'1%+"*%='%1'#39%Q/7;3*$%&*(*%;(*;/(*.%

1'(%7*/$,(*7*-+%54%;(*$$#-0%+"*%;'&.*($%7#D*.%&#+"%2*33,3'$*%#-+'%;*33*+$f%$**%G"/;+*(%k8%

Q*2+#'-%k9m9A9?9%ID;*(#7*-+/3%./+/%&/$%2'33*2+*.%54%N(9%C(*-*%G/$2/33/-/:=/+i/$%/-.%./+/%

/-/34$#$%&/$%;*(1'(7*.%54%N(9%I77/%O#5$'-%1('7%+"*%K-#6*($#+4%'1%O3/$0'&9%Q()*+!,-(.*)

hFQ%$+,.#*$%&*(*%#-6*$+#0/+*.%'-%2/+/34$+:;/#-+*.%2/(5'-%;/;*(%<G"/;+*(%l8%Q*2+#'-%l9m9?9m9>%

,$#-0%+"*%*3*2+('2"*7#2/3%2*33%.*;#2+*.%#-%M#0,(*%?:k9%C-%+"#$%#-$+/-2*8%*D;*(#7*-+/3%./+/%&/$%

2'33*2+*.%/-.%/-/34$*.%54%N(9%I77/%O#5$'-%1('7%+"*%K-#6*($#+4%'1%O3/$0'&9%

!

!

!

!"#$%&'+)-*'Q()*+!,-(.*)!6!8&,*8>!3%8-6)8!66)-H-%6-?6!)-&)P%-3*(.)V%;>&)7*',8!1!

S-*B5J",5&"

:5+-.-5*-*'"5,"

J5&N-*'"(4(/.&5B("



(&!

!

B=D=(A-.'$%+'5.13'&-(C.&#7%.1.*$#(

#"?"!"$73'8&-,<'$D-'B(-(&.,/$

(
I3*2+('2/+/34+#2%7*/$,(*7*-+$%&*(*%;*(1'(7*.%,$#-0%/%03/$$4%2/(5'-%&'()#-0%*3*2+('.*%<CX%

G/75(#/>% &#+"% /% $,(1/2*% /(*/% '1% V9VnA% 27!% ,-3*$$% '+"*(&#$*% $+/+*.9% !"*% 03/$$4% 2/(5'-%

*3*2+('.*%&/$%23*/-*.%;(#'(%+'%*/2"%7*/$,(*7*-+%&#+"%.#/7'-.%;'3#$"%'-%/-%/3,7#-/%;/.%<CX%

G/75(#/>8%/-.%*3*2+('2"*7#2/334%2423*.%#-%A%=%@!Qg*%5*+&**-%+"*%;'+*-+#/3%(/-0*%'1%vA%t%

/-.%−A9?%t%<6$9%R@I>9%

M'(%*3*2+('2"*7#2/3%2"/(/2+*(#$/+#'-8%+"*%='!*!%$/7;3*$%&*(*%;(*;/(*.%/$%2/+/34$+%#-)$9%!"#$%

#-6'36*.%$'-#2/+#-0%AV%70%2/+/34$+%;'&.*(%#-%A%7a%'1%/%mTA%&/+*(E*+"/-'3%7#D+,(*%&#+"%pV%

µa%R/1#'-8%&"#2"%/2+$%/$%+"*%2'-.,2+#6*%5#-.*(%+'%+"*%$,5$+(/+*9%mV%µa%'1%+"#$%2/+/34$+%#-)%

$,$;*-$#'-%&/$%+"*-%.(';:2/$+%'-%+'%+"*%$,(1/2*%'1%/%03/$$4%2/(5'-%*3*2+('.*%<$,(1/2*%/(*/%

V9VnA%27!>%/-.%3*1+%+'%.(4%'6*(-#0"+9%!"#$%4#*3.*.%/%&'()#-0%*3*2+('.*%&#+"%/%2/+/34$+%3'/.#-0%

'1%m9jk%70%27−!9%

#"?"#"$73'8&-,8>').8(3$%'&2B$$

(
F33% *3*2+('2"*7#2/3%7*/$,(*7*-+$%&*(*% ;*(1'(7*.% ,$#-0% /%S#'3'0#2% QP:AZV% ;'+*-+#'$+/+%

&#+"%/%$#-03*%2*338% +"(**:*3*2+('.*%$*+,;%#-%A%=%@!Qg*8%,-3*$$%'+"*(&#$*%$+/+*.9%F%+4;#2/3%

+"(**:*3*2+('.*%$*+,;%#$%$"'&-%#-%M#0,(*%?:Z9%!"#$%#-6'36*.%/%+"(**:-*2)*.%13/$)%2'-+/#-#-0%

A%=%@!Qg*%/$%+"*%*3*2+('34+*8%+"*%2/+/34$+:.*;'$#+*.%03/$$4%2/(5'-%/$%+"*%&'()#-0%*3*2+('.*8%

;3/+#-,7%&#(*%'(%2/(5'-%1*3+%<F31/%F*$/(>%/$%+"*%2',-+*(%*3*2+('.*%/-.%F0EF0G3%#-%m%=%R/G3%

/$% +"*% (*1*(*-2*%*3*2+('.*% <CX%G/75(#/>9%!"*%*3*2+('.*%;'+*-+#/3$%&*(*%2'-6*(+*.% +'%R@I%

$2/3*%,$#-0T%

%

/<R@I>%s%/<F0EF0G3>%v%V9?Vj%t%

!



('!

!

!

!

!"#$%&' +).*' =<+%8-6) $!&) '+) *9) &>!) &>,!!#(!8F) !6!8&,*8>!3%8-6) 8!66) '$!.) 9*,) 8-&-6<&%8)

3!-$',!3!(&$1) P!+%8&!.) -,!Y) ;6-$$<) 8-,?*() D*,F%(;) !6!8&,*.!4) B;[B;26) %() \) 5) 0-26)

,!9!,!(8!)!6!8&,*.!4)-(.)-)+6-&%('3)D%,!)8*'(&!,)!6!8&,*.!1)B66)!6!8&,*.!$)-,!)%33!,$!.)%()

L)5)U&7I()!6!8&,*6<&!1)

C.*-+#2/3%*D;*(#7*-+$%&*(*%/3$'%(*;*/+*.%&#+"%/%$/+,(/+*.%@0E@0!Qg*%(*1*(*-2*%*3*2+('.*%#-%

'(.*(%+'%(,3*%',+%3*/)/0*%'1%$#36*(%/$%+"*%$',(2*%'1%/-4%*3*2+('2/+/34+#2%/2+#6#+49%!"*%*3*2+('.*%

;'+*-+#/3$%&*(*%2'((*2+*.%+'%R@I%$2/3*%/22'(.#-034%,$#-0T%

%

/<R@I>%s%/<@0E@0!Qg*>%v%V9lZp%t%

!

#"?"?"$K,3&())'&-9$

!

G423#2%6'3+/77*+(4%<Gt>%#$%/-%*3*2+('2"*7#2/3%7*+"'.%,$*.%+'%.*+*(7#-*%+"*%2,((*-+%/+%/%

&'()#-0%*3*2+('.*%'6*(%/%1#D*.%;'+*-+#/3%(/-0*9%!"*%6'3+/0*%#$%$&*;+%#-%5'+"%(*.,2+#6*%/-.%

'D#./+#6*%.#(*2+#'-$%5*+&**-%+&'%1#D*.%;'+*-+#/3$9%K;'-%#-#+#/3%/;;3#2/+#'-%'1%;'+*-+#/38%-'%

13'&%'1%2,((*-+%#$%'5$*(6*.f%"'&*6*(8%/$%+"*%;'+*-+#/3%#$%$&*;+%+'%7'(*%-*0/+#6*%;'+*-+#/3$8%

%1!1%7'(*%(*.,2+#6*%;'+*-+#/3$8%/%2,((*-+%5*0#-$%+'%13'&%/$%/%$;*2#*$%#$%5*#-0%(*.,2*.9%g-2*%

+"*% ;'+*-+#/3% (*/2"*$% +"*% 1#D*.% (*.,2+#6*% 6'3+/0*8% +"*% ;'+*-+#/3% #$% $&*;+% #-% +"*% ;'$#+#6*%

.#(*2+#'-8% %1!1% +'%7'(*% 'D#./+#6*% ;'+*-+#/3$8% /-.% /% 2,((*-+% #$% 0*-*(/+*.%&"*-% /% $;*2#*$% #$%

'D#.#`*.9%Q#7#3/(348% 3#-*/(%$&**;%6'3+/77*+(4%<aQt>%#-6'36*$%+"*%$&**;#-0%'1%;'+*-+#/3$%

S5&N-*'"

(4(/.&5B("

C4%.-*06"

/50*.(&"

(4(/.&5B("

=']='#4"

&(,(&(*/("

(4(/.&5B("



((!

!

5*+&**-%/%1#D*.%(/-0*f%"'&*6*(%+"#$%+*2"-#H,*%#$%/;;3#*.%#-%'-34%'-*%.#(*2+#'-8%%1!1)+'&/(.$%

(*.,2+#6*%;'+*-+#/3$9%aQt%/3$'%/33'&$%1'(%+"*%,$*%'1%$3'&*(%$2/-%(/+*$8%&"#2"%;('6#.*$%/%7'(*%

/22,(/+*%(*/.#-0%'1%+"*%2,((*-+$%/2"#*6*.%/+%/%;/(+#2,3/(%;'+*-+#/39%

!4;#2/3348%/%+"(**%*3*2+('.*%$*+%,;%#$%,$*.%1'(%Gt%/-.%aQt%7*/$,(*7*-+$9%!"#$%2'-$#$+$%'1%

&'()#-08%2',-+*(%/-.%(*1*(*-2*%*3*2+('.*$%#77*($*.%#-%/-%*3*2+('34+*9%gD#./+#'-%E%(*.,2+#'-%

(*/2+#'-$%'22,(%/+%+"*%$,(1/2*%'1%+"*%&'()#-0%*3*2+('.*8%/-.%+"*%2"/(0*%+"/+%#$%0*-*(/+*.%#$%

5/3/-2*.%54%+"*%2',-+*(%*3*2+('.*9%!"*%5/3/-2#-0%'1%2"/(0*%#$%2'-+('33*.%54%+"*%(*1*(*-2*%

*3*2+('.*8%&"#2"%"/$%/%)-'&-%(*.,2+#'-%;'+*-+#/39%%

Gt%/-.%aQt%7*/$,(*7*-+$%&*(*%2/((#*.%',+%,$#-0%/%S#'3'0#2%QP:AZV%;'+*-+#'$+/+9%K-3*$$%

'+"*(&#$*%$+/+*.8%03/$$4%2/(5'-%&/$%,$*.%/$%+"*%&'()#-0%*3*2+('.*%$,5$+(/+*8%2/(5'-%1*3+%/$%

+"*%2',-+*(%/-.%F0EF0G3%#-%m%=%R/G3%/$%+"*%(*1*(*-2*%*3*2+('.*9%!"*%*3*2+('34+*%,$*.%&/$%

A%=%@!Qg*%/-.%7*/$,(*7*-+$%&*(*%;*(1'(7*.%&#+"%/%$2/-%(/+*%'1%AVV%7t%$−'%1'(%Gt%/-.%?%

7t% $−'% 1'(% aQt9%!"*% *3*2+('34+*%&/$% $+#((*.% +'% (*7'6*% 5,553*$% 1'(7% +"*% $,(1/2*% '1% +"*%

&'()#-0%*3*2+('.*9%P'+*-+#/3$%&*(*%/.Y,$+*.%+'%R@I%$2/3*%/-.%(*$#$+/-2*%&/$%2'7;*-$/+*.%

1'(%,$#-0%+"*%#J%2'7;*-$/+#'-%1,-2+#'-%'-%+"*%;'+*-+#'$+/+9%

#"?"C"$=(+'3$H/(395.5$

!

!/1*3%;3'+$%&*(*%'5+/#-*.%.#(*2+34%1('7%+"*%3#-*/(%$&**;%6'3+/77'0(/7$%&#+"%/%$2/-%(/+*%'1%

?%7t%$−'%54%2/32,3/+#-0%+"*%3'0/(#+"7%'1%+"*%2,((*-+%.*-$#+48%&"#2"%#$%;3'++*.%'-%+"*%D:/D#$%

6$9%+"*%'6*(;'+*-+#/3%'-%+"*%4:/D#$9%!"*%0(/.#*-+%'1%+"*%(*$,3+#-0%0(/;"%0#6*$%+"*%!/1*3%$3';*8%

&"#2"%#$%/%7*/$,(*%'1% +"*%6'3+/0*%(*H,#(*.% +'% #-2(*/$*% +"*%2,((*-+%.*-$#+4%54%/-%'(.*(%'1%

7/0-#+,.*8%/-.%#$%7*/$,(*.%+4;#2/334%#-%7t%;*(%.*2/.*%<7t%.*2−'>9%ID+(/;'3/+#'-%+'%η%s%V%

7t%0#6*$%+"*%3'0/(#+"7%'1%+"*%*D2"/-0*%2,((*-+%.*-$#+49%

#"?"L"$73'8&-,8>').8(3$J)B'<(/8'$%B'8&-,58,B9$S7J%T$

!

ICQ% &/$% ;*(1'(7*.% #-% /-% #.*-+#2/3% *3*2+('2"*7#2/3% 2*33% /$% +"*% 6'3+/77*+(4% +*2"-#H,*$8%

"'&*6*(%+"*%*3*2+('34+*%(*7/#-*.%$+/+#29%F%;'+*-+#/3%'1%−mVV%7t%&/$%/;;3#*.%#-%*/2"%2/$*8%

/-.%R4H,#$+%;3'+$%&*(*%'5+/#-*.%&#+"% 1(*H,*-2#*$% (/-0#-0%5*+&**-%?VV%)@`%/-.%A%7@`9%

M#++#-0$%&*(*%'5+/#-*.%,$#-0%+"*%IG:a/5%$'1+&/(*9%%

$ $



()!

!

#"?"N"$73'8&-,8>').8(339$H8&.A'$%2-+(8'$H-'($S7G%HT$

!

!"*% *3*2+('2"*7#2/334% /2+#6*% $,(1/2*% /(*/% &/$% #-6*$+#0/+*.% ,$#-0% /-% /-/3'0',$% +"(**:

*3*2+('.*%$*+,;%,;%#-%A%=%@!Qg*9%!"*%IGQF%&/$%'5+/#-*.%54%$&**;#-0%+"*%/;;3#*.%;'+*-+#/3%

'6*(%/%$7/33%;'+*-+#/3%(/-0*%#-%+"*%-'-:M/(/./#2%(*0#'-%<#-%+"#$%2/$*%5*+&**-%vV9VZ%t%/-.%

vV9?Z%t%<6$9%R@I>>%/+%6/(#',$%$2/-%(/+*$%<?V8%kV8%lV8%pV8%AVV8%A?V8%AlV8%?VV8%?ZV%/-.%mVV%

7t%$−'>9%G/;/2#+#6*%2,((*-+$%/+%vV9AZ%t%<6$9%R@I>%&*(*%+"*-%;3'++*.%/0/#-$+%$2/-%(/+*8%&#+"%

+"*%0(/.#*-+%5*#-0%+"*%.',53*%3/4*(%2/;/2#+/-2*8%G899%N,*%+'%+"*#(%;(';'(+#'-/3%(*3/+#'-$"#;8%

IGQF%2/-%5*%*$+#7/+*.%1('7%+"*%2/32,3/+*.%G89%6/3,*$9%

#"?"V"$G>-,/,()B'-,)'&-9$$

!

M'(%$+/5#3#+4%7*/$,(*7*-+$8%2"('-'/7;*('7*+(4%&/$%;*(1'(7*.%,$#-0%/%+"(**:*3*2+('.*%$*+%

,;%#-%A%=%@!Qg*9%C-%'(.*(%+'%#-6*$+#0/+*%+"*%$+/5#3#+4%'1%+"*%2/+/34$+8%+"*%;'+*-+#/3%(*H,#(*.%

1'(%T%s%−AV%7F%27−!%</$%.*+*(7#-*.%54%aQt>%&/$%2"'$*-%/$%+"*%/;;3#*.%;'+*-+#/39%!"*%2"/-0*%

#-%2,((*-+%2',3.%+"*-%5*%'5$*(6*.%'6*(%$*+%+#7*%;*(#'.$9%%

#"?"X"$4(5$G>-,)(&,0-(B>9$S4GT$

!

O/$%2"('7/+'0(/;"4% <OG>%&/$%;*(1'(7*.%,$#-0%/-%F0#3*-+%npjV%F%O/$%G"('7/+'0(/;"%

&#+"%/%+"*(7/3%2'-.,2+#6#+4%.*+*2+'(9%!"*%OG%$4$+*7%&/$%2/3#5(/+*.%,$#-0%2*(+#1#*.%$+/-./(.$%

'1% "4.('0*-% /+% 6/(#',$% 6'3,7*%r% #-% /(0'-% <GW%O/$%P('.,2+%a#7#+*.% <KW>>% 5*1'(*% ,$*9%

M/(/./#2%*11#2#*-24%7*/$,(*7*-+$%&*(*%'5+/#-*.%#-%/%$#-03*%/#(+#0"+%2*33%<M#0,(*%?:l>%/1+*(%

5*#-0% .*0/$$*.% ,-.*(% /(0'-9% F% +&'% *3*2+('.*% $*+,;% 2'-$#$+#-0% '1% /% 2/(5'-% 1*3+% 2',-+*(%

*3*2+('.*%/++/2"*.%+'%/%$#36*(%&#(*%/-.%+"*%2/+/34$+:.*;'$#+*.%03/$$4%2/(5'-%&'()#-0%*3*2+('.*%

&/$% ,$*.% 1'(% *3*2+('34$#$9% O/36/-'$+/+#2% *3*2+('34$#$% &/$% +"*-% ;*(1'(7*.% &#+"% /% 2,((*-+%

.*-$#+4%'1%T%s%−m9k%7F%27−!%5*#-0%/;;3#*.9%?Z%�a%$/7;3*$%'1%+"*%"*/.$;/2*%&*(*%.#(*2+34%

#-Y*2+*.%#-+'%+"*%OG%/+%6/(#',$%#-+*(6/3$9%!"*%M/(/./#2%*11#2#*-24%&/$%+"*-%2/32,3/+*.%/$%+"*%

(/+#'%'1%*D;*2+*.%@!r%#-%+"*%"*/.$;/2*%</$%2/32,3/+*.%1('7%+"*%2"/(0*%;/$$*.>%+'%+"*%@!r%

.*+*2+*.%54%OG%7*/$,(*7*-+$9%

!

!

!



(*!

!

!

!"#$%&'+)/*'/6!8&,*8>!3%8-6)8!66)'$!.)9*,)@-,-.-%8)/99%8%!(8<)3!-$',!3!(&$)8*($%$&%(;)*9)

-)&D*#!6!8&,*.!)$!&)'+1)2-&-6<$&#.!+*$%&!.);6-$$<)8-,?*()-(.)8-,?*()9!6&)-&&-8>!.)&*)$%6H!,)

D%,!)D!,!)'$!.)-$)&>!)D*,F%(;)-(.)8*'(&!,)!6!8&,*.!$4),!$+!8&%H!6<1))

M'(%/-/34$#$%'1%"4.('0*-%;('.,2+#'-%.,(#-0%*3*2+('2"*7#2/3%/2+#6/+#'-8%/%.#11*(*-+%/;;('/2"%

&/$% ,$*.% 1'(% 0/$% 2"('7/+'0(/;"49% J/+"*(% +"/-% 2/32,3/+#-0% +"*% M/(/./#2% I11#2#*-248% +"*%

-,75*(% '1% 7'3*$% '1% "4.('0*-% ;('.,2*.% &/$% 2/32,3/+*.% 1('7% +"*% 2"/(0*% ;/$$*.% .,(#-0%

2"('-'/7;*('7*+(4% 7*/$,(*7*-+$% #-% /% +"(**:*3*2+('.*% $*+,;8% /$% 5*1'(*9% !"*% /;;3#*.%

;'+*-+#/3%&/$%2"'$*-%/$%+"*%;'+*-+#/3%&"#2"%2'((*$;'-.*.%+'%T%s%−AV%7F%27−!9%%

( (

S5&N-*'"

(4(/.&5B("
#%&85*",(4."

/50*.(&"

(4(/.&5B("



(+!

!

B=G=(6+1K7$&$3+*&-(L$7/3.#(
!

G'7;,+/+#'-/3%$+,.#*$8%%1!1%N*-$#+4%M,-2+#'-/3%!"*'(4%<NM!>8%/(*%.#$2,$$*.%#-%G"/;+*(%Z8%

Q*2+#'-%Z9m9Z9% /-.%&*(*%;*(1'(7*.%54%N(9%R,-'%S/-.*#(/% /+% +"*%K-#6*($#+4%'1%a#$5'-% #-%

P'(+,0/39%%

!"*%FNM:S/-.%6*($#'-%?VAn9AAm%$'1+&/(*%;/2)/0*%&/$%,$*.%1'(%+"*%%()$%6%8*%/-/34$#$%'1%+"*%

2/+/34$+% "4.('0*-/+#'-% ;('2*$$9% !"*% P*(.*&8% S,()*% /-.% I(-`*("'1+% 0*-*(/3#$*.% 0(/.#*-+%

/;;('D#7/+*%.*-$#+4%1,-2+#'-/3%/$%(*6#$*.%54%}"/-0%/-.%c/-0,%&/$%*7;3'4*.%+"(',0"',+%

+"*%2/32,3/+#'-$%&#+"%+"*%/..#+#'-%'1%O(#77*B$%+"#(.%0*-*(/+#'-%.#$;*($#'-%2'((*2+#'-%<(*6:

PSI:Nm>9%F%2'75#-/+#'-%'1%@*(7/-:Q)#337/-%-,7*(#2/3%/+'7#2%'(5#+/3$%<RFg$>%&#+"%+(#;3*%

`*+/%;'3/(#$*.%<!}P>%Q3/+*(% +4;*%'(5#+/3$-%&*(*%,$*.%1'(%/33% +"*%"*/64%/+'7$8%&"*(*/$%1'(%

"4.('0*-% /% .',53*% `*+/% ;'3/(#$*.% <N}P>% /,07*-+/+#'-% &/$% ,$*.9% !"*% 0*'7*+(4%

';+#7#$/+#'-$/%'1%5'+"%2''(.#-/+*$%/-.%,-#+%2*33%;/(/7*+*($%&*(*%2/((#*.%',+%#-%/%?×?%,-#+%

2*33% '1% A!B:='!*!% $#-03*% 3/4*(% $3/5% ,$#-0% /% (*0,3/(% A×m% )% ;'#-+% 0(#.9%F% ;/(+#/3%@*$$#/-%

2/32,3/+#'-% <#-6'36#-0% +"*% 6#5(/+#'-/3% 7'.*$% '1% +"*% =':@% 5'-.$>% &/$% 2'7;,+*.% 1'(%

w]:='!*!@"#$!%x&

! %4#*3.#-0%'-34%(*/3%&/6*-,75*($%<&#+"%/%3'&*(%5',-.%AZl%27−'%/-.%,;;*(%

5',-.%A?jA%27−'>9%%

!"*% "4.('0*-% /+'7% /..#+#'-% &/$% 2/32,3/+*.% &#+"% (*1*(*-2*% +'% +"*% $+/-./(.% "4.('0*-%

*3*2+('.*%$,2"%+"/+%I<@!>%s%I<@.v*−>f%I%$475'3#$#-0%*3*2+('-#2%*-*(0#*$8%+",$%"4.('0*-/+#'-%

(*/2+#'-% *-*(0#*$%&*(*% .*+*(7#-*.%&#+"% +"*% 1'33'&#-0% 1'(7,3/% uI;sI< w='!*!@"#$!%x&

! >:

I< w='!*!x&

! >:�I<@!>%&"*(*% +"*% 3/$+% +*(7%#$% +"*%*3*2+('-#2%*-*(04%'1%"4.('0*-%0/$%/+% +"*%

$/7*%3*6*3%'1%+"*'(49%

( (



(,!

!

B=H=(E.;.%.*'.#((
"

A9% !'548%S9%@9%IhPOKC8%/%0(/;"#2/3%,$*(%#-+*(1/2*%1'(%OQFQ9%A1)B++61)2,<$&-66*;,1%HG8%

?AVU?Am%<?VVA>9%

?9% L#-)3*(8%M9%!&)-61%q,/-+#+/+#6*%7*/$,(*7*-+%'1%7*/-%#--*(%;'+*-+#/3%/-.%$;*2#7*-%

+"#2)-*$$% 1('7% "#0":(*$'3,+#'-% '11:/D#$% *3*2+('-% "'3'0(/7$% '1% ,3+(/:+"#-% 3/4*(*.%

LQ*!9%N6&,-3%8,*$8*+<%+J.-%mpUkn%<?VAn>9%

m9% R*&6#33*8% =9X9% CMIMMC!T% #-+*(/2+#6*% hFMQ% /-/34$#$% /-.% MIMM% 1#++#-09% 7<(8>,*&1)

:-.%-&1).-%m??:m?k%<?VVA>9%

k9% J/6*38%S9%|%R*&6#33*8%=9%F!@IRF8%FJ!I=CQ8%@IP@FIQ!KQT%N/+/%/-/34$#$%1'(%

h:(/4%/5$'(;+#'-%$;*2+('$2';4%,$#-0%CMIMMC!9%A1)7<(8>,*&,*():-.%-&1%+I8%ZmnUZkA%

<?VVZ>9%

Z9% P*(.*&8%X9%P98%S,()*8%W9%|%I(-`*("'18%=9%O*-*(/3#`*.%0(/.#*-+%/;;('D#7/+#'-%7/.*%

$#7;3*9%O><$1):!H1)V!&&1%JJ8%mplZUmplp%<Ajjl>9%

l9% }"/-08% c9% |% c/-08% L9% G'77*-+% '-% �0*-*(/3#`*.% 0(/.#*-+% /;;('D#7/+#'-% 7/.*%

$#7;3*�9%O><$1):!H1)V!&&1%.,8%pjV%<Ajjp>9%

n9% O(#77*8%Q98%F-+'-48%X98%I"(3#2"8%Q9%|%W(#*08%@9%F%2'-$#$+*-+%/-.%/22,(/+*%/5%#-#+#'%

;/(/7*+(#`/+#'-% '1% .*-$#+4% 1,-2+#'-/3% .#$;*($#'-% 2'((*2+#'-% <NM!:N>% 1'(% +"*% jk%

*3*7*-+$%@:P,9%A1)2>!31)O><$1%+HI8%<?VAV>9%

p9% !*% t*3.*8% O9% |% S/*(*-.$8% I9% X9% P(*2#$*% .*-$#+4:1,-2+#'-/3% 7*+"'.% 1'(% ;*(#'.#2%

$+(,2+,(*$9%O><$1):!H1)S%GG8%npppUnjVm%<AjjA>9%

!

( (



(-!

!

D=(:+-@1+%K53'('+*$%+-(+;(C+4.!"
!

F$%'5$*(6*.%1(*H,*-+34%#-%='Q!8%+(/-$#+#'-#-0%1('7%+"*%$*7#2'-.,2+#-0%+'%+"*%7*+/33#2%;"/$*%

3*/.$%+'%/%(#$*%#-%2/+/34+#2%;*(1'(7/-2*%+'&/(.$%+"*%"4.('0*-%*6'3,+#'-%(*/2+#'-9%!"*%2"/-0*%

#-%2(4$+/3%$+(,2+,(*%"/$%+"*(*1'(*%$;/()*.%#-+*(*$+%#-%+"*%('3*%;'347'(;"#2%2'-+('3%;3/4$%#-%

+,-#-0%2/+/34+#2%/2+#6#+49%@'&*6*(8%1'(%='Q!8%+"*%'(#0#-%'1%2/+/34+#2%/2+#6#+4%(*7/#-$%,-23*/(%

.,*% +'% +"*%6/(#*+4%'1% 1/2+'($% /(#$#-0% 1('7% +"*%-**.% 1'(% 2"*7#2/3% *D1'3#/+#'-9%!,(-#-0%',(%

/++*-+#'-%+'%='!*!%/33'&$%1'(%+"*%$4-+"*$#$%'1%5'+"%?@%/-.%A!B%;'347'(;"$%#-%+"*%5,3)%1'(78%

&"#2"%#-%+,(-%/33'&$%1'(%+"*%2'-+('3%'1%7'(;"'3'04%/-.%2'7;'$#+#'-9%C-%+"#$%&/48%+"*%*11*2+%

'1% +"*% $*7#2'-.,2+'(:+':7*+/3% ;"/$*% +(/-$#+#'-% 2/-% 5*% /22,(/+*34% #-6*$+#0/+*.% /-.% +"*%

2'-$*H,*-+%*11*2+%'-%2/+/34+#2%/2+#6#+4%2/-%5*%/-/34$*.9%S4%1,334%2"/(/2+*(#$#-0%+"*%$+(,2+,(*%

'1%5'+"%;'347'(;"$%/-.%7*/$,(#-0%+"*#(%(*$;*2+#6*%2/+/34+#2%/2+#6#+#*$8%+"*%A!B:='!*!%;"/$*%

&/$% 1',-.% +'% 5*% +"*% $,;*(#'(%@IJ% *3*2+('2/+/34$+% .,*% +'% +"*% *-"/-2*.% (*/2+#'-% )#-*+#2$%

/$$'2#/+*.%&#+"%#+$%7*+/33#2%2"/(/2+*(9%

D=<=(>*$%+/7'$3+*(

?"!"!"$D,39),-B>.5)$./$E,%!"
!

!(/-$#+#'-%7*+/3%.#2"/32'0*-#.*$%<!=NG$>%*D#$+%/$%/%6/(#*+4%'1%;'347'(;"$8%2'-$#$+#-0%'1%

+"*%0*-*(/3%1'(7,3/%=h!%<=%s%7*+/38%h%s%2"/32'0*-#.*>9%!/)#-0%='Q!%/$%/-%*D/7;3*8%*/2"%

?N%3/4*(%#$%1'(7*.%'1%Q:=':Q%$/-.&#2"*$8%&#+"%$+('-0%#-+(/3/4*(%5'-.$%2'--*2+#-0%+"*%7*+/3%

/-.%2"/32'0*-%/+'7$8%/-.%&*/)%6/-%.*(%L//3B$%1'(2*$%)**;#-0%+"*%3/4*($%#-%2'-+/2+9%C-%+"#$%

&/48% !=NG$% 1'(7% /% 2"/(/2+*(#$+#2% 3/4*(*.% $+(,2+,(*9'% !"*% $+/2)#-0% '1% +"*% 2"/32'0*-#.*%

3/4*($% /(',-.% +"*%7*+/3% 2/-% 6/(48% 3*/.#-0% +'% +"*% 1'(7/+#'-% '1% .#$+#-2+% ;'347'(;"$% &#+"%

.#11*(#-0%;(';*(+#*$%#-23,.#-0%$*7#2'-.,2+#-0%/-.%7*+/33#2%5*"/6#',($9%%

C1%+"*%2"/32'0*-%/+'7$%/(*%$+/2)*.%.#(*2+34%/5'6*%*/2"%'+"*(%#-%+"*%Q:=':Q%$/-.&#2"8%+"*-%

/% +(#0'-/3%;(#$7/+#2%/((/-0*7*-+%'1%Q%/5',+%='% #$% 1'(7*.8%&#+"% +"*%7*+/3% /+'7% 1'(7#-0%

5'-.$% +'% $#D%2"/32'0*-$% <M#0,(*%m:A/>8%'+"*(&#$*%)-'&-%/$%?@:='Q!9%G'-6*($*348% #1% +"*%

2"/32'0*-% 3/4*($% /(*% $+/00*(*.8% +"*%7*+/3% /+'7% 5*2'7*$% '2+/"*.(/334% 2''(.#-/+*.% +'% $#D%

2"/32'0*-%/+'7$%<M#0,(*%m:A5>%/-.%+"*%A!:='Q!%;'347'(;"%#$%1'(7*.9%!"*%2(4$+/3%$+(,2+,(*$%

'1%5'+"%?@:%/-.%A!:='Q!%/(*%$"'&-%#-%M#0,(*%m:?%&"#2"%/3$'%#33,$+(/+*$% +"*%+&'%.#$+#-2+%

$+(,2+,(/3%(*0#'-$%#-%!=NG$9%!"*$*%#-23,.*%+"*%2"/32'0*-:+*(7#-/+*.%$,(1/2*%'1%*/2"%3/4*(8%

)-'&-%/$% +"*%b5/$/3%;3/-*B8%/-.%+"*%*.0*%$#+*$9%!"*%2/+/34+#2%/2+#6#+#*$%'1% +"*$*%$#+*$%6/(4%

.*;*-.#-0% '-% +"*% $*7#2'-.,2+#-0% E% 7*+/33#2% -/+,(*% '1% +"*% ;'347'(;"% #-% H,*$+#'-8% /$%



).!

!

.#$2,$$*.%#-%G"/;+*(%A9%!",$8%+"*%;(';*(+#*$8%/-.%(*$,3+#-0%2/+/34+#2%/2+#6#+48%'1%*/2"%!=NG%

;'347'(;"%.*;*-.$%'-%#+$%2''(.#-/+#'-%*-6#('-7*-+8%&"#2"%#$%2'-+('33*.%54%+"*%3#0/-.:1#*3.%

$;3#++#-0%'1%+"*%7*+/3%.%'(5#+/3$%/-.%.%*3*2+('-%2',-+9%

%

%%%%%%%%%%%%%%%% %%%%%%%%%%%%

!"#$%&',)(*'^5*7)_)?'%6.%(;)?6*8F$)*9)01)&,%;*(-6)+,%$3-&%8)-,,-(;!3!(&)-(.)21)*8&->!.,-6)

-,,-(;!3!(&1)

!

!

!"#$%&',)+*'2,<$&-6)$&,'8&',!)-(.)^5*7)_)+*6<>!.,-)$>*D%(;)&>!)?'%6.%(;)?6*8F$)*9)01'

>!"-;*(-6)JU#5*7&)-(.)=21'*,&>*,>*3?%8)L=#5*7&1)

!

K$#-0% +"*% "4.('0*-% *6'3,+#'-% (*/2+#'-% /2+#6#+4% '1% ='Q!% /$% /-% *D/7;3*8% +"*% 6/(4#-0%

;(';*(+#*$%'1%!=NG%;'347'(;"$%5*2'7*%/;;/(*-+9% C-% #+$%-/+,(/334%'22,((#-0%$+/+*8%='Q!!

2(4$+/33#$*$%&#+"%+"*%"*D/0'-/3%2(4$+/3%$+(,2+,(*%<Q;/2*%0(',;T%Pl)E338>8!%#-%&"#2"%='%#$%

2''(.#-/+*.%54%Q%#-%/% +(#0'-/3%;(#$7/+#2%/((/-0*7*-+8%/$%.*$2(#5*.%/5'6*9%!"#$%?@:='Q!%

;'347'(;"%#$%$*7#2'-.,2+#-0%.,*%+'%#+$%1,334%'22,;#*.%6/3*-2*%5/-.%<M#0,(*%m:m/>)8%7*/-#-0%

+"/+%*3*2+('-%+(/-$1*(%#$%$#0-#1#2/-+34%"#-.*(*.8%/-.%+"*%-,75*(%'1%/2+#6*%*.0*%$#+*$%#$%3#7#+*.9%

!" #"



)%!

!

!"*(*1'(*8%5,3)%?@:='Q!%#$%/%(/+"*(%#-*11#2#*-+%*3*2+('2/+/34$+%1'(%+"*%@IJ9*<,%!"*%A!:='Q!%

;'347'(;"8%"'&*6*(8%2(4$+/33#$*$%&#+"#-%/%+(#0'-/3%3/++#2*%2'-$#$+#-0%'1%*.0*:$"/(#-0%='Q,%

'2+/"*.(/% <Q;/2*% 0(',;T% P−m7A>9-% !"*% +(/-$#+#'-% 1('7% ?@:% +'% A!:='Q!! (*$,3+$% #-% /%

$#0-#1#2/-+%#7;('6*7*-+%#-%@IJ%/2+#6#+48%/-.%#-.#2/+*$%+"/+%;'347'(;"#2%2'-+('3%7/4%5*%/-%

#7;'(+/-+%1/2+'(%1'(%.*$#0-#-0%*3*2+('2/+/34$+$9/(0%

@'&*6*(8%A!:='Q!%.'*$%-'+%*D#$+%-/+,(/3348%/-.%7,$+%+"*(*1'(*%5*%$4-+"*$#$*.%1('7%#+$%?@%

2',-+*(;/(+% .#(*2+349'1% !"#$% ;('2*.,(*% #-6'36*$% 2'7;3*D% $4-+"*$*$% $,2"% /$% 2"*7#2/3%

*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-%#-%'(.*(%+'%.*$+/5#3#$*%+"*%+"*(7'.4-/7#2/334%1/6',(*.%

+(#0'-/3% ;(#$7/+#2% /((/-0*7*-+9''% !"*% +(/-$#+#'-% 1('7% ?@% +'% A!:='Q!! #$% /% (*$,3+% '1% /-%

*3*2+('-%+(/-$1*(%1('7%#-+*(2/3/+*.%3#+"#,7%&"#2"%#-.,2*$%/%.&%+'%.*%+(/-$#+#'-9%F$%$,2"8%+"*%

'2+/"*.(/3%2''(.#-/+#'-%#$%-'&%1/6',(*.8%/-.%+"*%6/3*-2*%5/-.%#$%;/(+#/334%'22,;#*.%<M#0,(*%

m:m5>9%!"*(*1'(*8%+"*%*7*(0*-2*%'1%7*+/33#2%2"/(/2+*(%#$%/$$'2#/+*.%&#+"%+"*%2"/-0*%#-%2(4$+/3%

$477*+(49'!%

%

!

!"#$%&' ,),*' .) *,?%&-6) $+6%&&%(;) .%-;,-3$) *9) 01) JU#5*=!&) D%&>) -) &,%;*(-6) +,%$3-&%8)

8**,.%(-&%*()*9)=!)-,*'(.)5*)-(.)21)L=X#5*=!&)D%&>)-).%$&*,&!.)*8&->!.,-6)8**,.%(-&%*()

*9)=!)-,*'(.)5*1)))

) )

!" #"



)&!

!

?"!"#"$73'8&-,8(&(39&.8$H8&.A.&9$,+$E,%!"
!

F$% .#$2,$$*.% #-% G"/;+*(% A8% @#--*7/--% !&) -69')% 1#($+% ;(';'$*.%='Q!% +'% 5*% /% ;('7#$#-0%

2/+/34+#2%7/+*(#/38%/$%NM!%$+,.#*$%$,00*$+*.%#+%+'%;'$$*$$%/%1(**%*-*(04%2"/-0*%23'$*%+'%`*('9%

C-%+"#$%$+,.48%+"*%/,+"'($%;(';'$*.%+"/+%='Q!!3#*$%23'$*%+'%;3/+#-,7%/+%+"*%/;*D%'1%!(/$/++#B$%

6'32/-'% ;3'+8% &"#2"% #33,$+(/+*$% +"/+% +"*(*% #$% /-% ';+#7,7% 5#-.#-0% *-*(04% /+% &"#2"% +"*%

7/D#7,7%2/+/34+#2%/2+#6#+4%#$%'5+/#-*.9'*%F$%7*-+#'-*.%#-%Q*2+#'-%m9A9A98%!=NG$%*D#$+%/$%

3/4*(*.%7/+*(#/3$%2'-$#$+#-0%'1%5/$/3%;3/-*$%/-.%*.0*%$#+*$8%&#+"%+"*%5/$/3%;3/-*%2'7;(#$#-0%

+"*%7/Y'(#+4%'1%+"*%5,3)%7/+*(#/3%.,*%+'%+"*#(%?N%-/+,(*9%X/(/7#33'%!&)-69'+%#-#+#/334%2'-1#(7*.%

+"*%;('7#$#-0%/2+#6#+4%'1%5,3)%='Q!8%&"#2"%*D#$+$%-/+,(/334%/$%$*7#2'-.,2+#-0%?@:='Q!8%

/-.%#.*-+#1#*.%+"*%/2+#6#+4%+'%'(#0#-/+*%1('7%+"*%*.0*%$#+*$8%&"#3*%+"*%5/$/3%;3/-*%&/$%1',-.%

+'%5*%#-*(+9%N*$;#+*%*D+*-$#6*%*11'(+$%+'%#-2(*/$*%+"*%-,75*(%'1%*.0*%$#+*$%#-%?@:='Q!8%+"*%

2/+/34+#2%/2+#6#+4%'1%+"*%?@%;"/$*%(*7/#-$%3#7#+*.%.,*%+'%+"*%$*7#2'-.,2+#-0%-/+,(*%'1%+"*%

7/+*(#/39%!",$8%*11'(+$%&*(*%+,(-*.%+'&/(.$%A!:='Q!8%&"#2"%*D"#5#+$%*-"/-2*.%2'-.,2+#6#+4%

'&#-0%+'%#+$%7*+/33#2%5*"/6#',(9%%

a,)'&$)#%!&)-690%#-#+#/334%$+,.#*.%+"*%2/+/34+#2%/2+#6#+4%'1%+"*%A!:='Q!%;'347'(;"%+'&/(.$%

+"*%@IJ8%/-.%1',-.%+"/+% +"#$%;"/$*%#$%/7'-0$+% +"*%5*$+%;*(1'(7#-0%='Q!%7/+*(#/3$9%!"#$%

$+,.4%+"*(*1'(*%$,00*$+*.%+"/+%+/#3'(#-0%+"*%-,75*(%'1%*.0*%$#+*$%#$%-'+%+"*%'-34%;(*(*H,#$#+*%

1'(%#7;('6*.%2/+/34+#2%/2+#6#+48%5,+%(/+"*(%;(';'$*.%+"/+%2(4$+/3%$+(,2+,(*%;3/4$%/%;#6'+/3%('3*9%

M'(% *D/7;3*8% 54% 7*/$,(#-0% +"*% 2"/(0*% +(/-$1*(% (*$#$+/-2*8% J@A8% #+% &/$% *6#.*-+% +"/+% +"*%

(*/2+#'-% )#-*+#2$% /(*% 7,2"% 7'(*% *11#2#*-+% '-% +"*% 7*+/33#2% A!:='Q!% +"/-% '-% ?@:='Q!9%

@'&*6*(8%+"#$%1#-.#-0%+"*-%(/#$*.%+"*%H,*$+#'-%'1%+"*%'(#0#-%'1%+"*%*-"/-2*.%/2+#6#+4T%*#+"*(%

A!:='Q!% #$% #-+(#-$#2/334%7'(*% /2+#6*% '(% +"*% 2/+/34+#2% ;(';*(+#*$% /(*% *-"/-2*.% .,*% +'% +"*%

#-2(*/$*.%-,75*(%'1%/2+#6*%*.0*$%+"/+%(*$,3+%1('7%2"*7#2/3%*D1'3#/+#'-9%M,(+"*(%$+,.#*$%54%

t'#(4%!&)-69',%$',0"+%+'%/-$&*(%+"#$%H,*$+#'-%54%*D;3'(#-0%+"*%-/+,(*%'1%+"*%5/$/3%;3/-*%#-%A!:

='Q!9%!"#$%&/$%/2"#*6*.%54%;/(+#/334%'D#.#`#-0%+"*%*.0*%$#+*$%'1%5'+"%?@:%/-.%A!:='Q!9%C-%

.'#-0%$'8% +"*%2/+/34+#2%/2+#6#+4%'1%?@:='Q!%&/$% 3'$+8%&"#3*% +"/+%'1%A!:='Q!%&/$% 3/(0*34%

,-/11*2+*.9%!"#$%',+2'7*%&/$%2'-$#$+*-+%&#+"%;(#'(%&'()%54%S'-.*%!&)-69'-%&"'%$,00*$+*.%

+"*%/2+#6*%$#+*$%'1%7*+/33#2%A!:='Q!%/(*%7/#-34%3'2/+*.%'-%+"*%5/$/3%;3/-*9%

N*$;#+*%+"#$%.#$2'6*(48%7'$+%$+,.#*$%"/6*%1'2,$$*.%'-%7/D#7#$#-0%+"*%-,75*(%'1%*.0*%$#+*$8%

&"#2"%#$%7'$+%2'77'-34%/2"#*6*.%54%2"*7#2/3%*D1'3#/+#'-%H%-% 3#+"#,7%#-+*(2/3/+#'-9%!"#$%

;('2*.,(*%-'+%'-34%(*$,3+$%#-%+"*%-/-'$+(,2+,(#-0%'1%+"*%5,3)%7/+*(#/38%5,+%/3$'%#-.,2*$%+"*%

?@:% +'% A!:='Q!% ;"/$*% +(/-$#+#'-9/('/<!'% !"#$% 7*+"'.% '1% ;(*;/(#-0% A!:='Q!% /3$'% (/#$*$%

$*6*(/3% 2'-2*(-$9% C-% /..#+#'-% +'% +"*% (*6*($*% +(/-$1'(7/+#'-% #-+'% +"*% ?@% ;"/$*8% 2"*7#2/3%



)'!

!

*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-%(*H,#(*$%2'7;3*D%2"*7#2/3%;('2*.,(*$%/-.%7/4%3*/.%+'%

/% 2'7;('7#$*.% 2"*7#2/3% 2'7;'$#+#'-9!!% a#)*&#$*8% .,*% +'% 3'&% +"*(7'.4-/7#2% $+/5#3#+48%

#$'3/+#'-%'1% +"*%;"/$*%;,(*%7*+/33#2% ;('.,2+% (*7/#-$% /% $#0-#1#2/-+% 2"/33*-0*9-%G'75#-*.8%

+"*$*% 1/2+'($% (*-.*(% +"*%'(#0#-%'1% +"*%2/+/34+#2%/2+#6#+4%.#11#2,3+% +'% 1,334%2'7;(*"*-.9%!"*%

/2+#6#+4%7/4%/(#$*%.,*%+'%/-%#-2(*/$*%#-%2'-.,2+#6#+4%/$$'2#/+*.%&#+"%+"*%7*+/33#2%;"/$*f%/-%

#-2(*/$*.% $,(1/2*% /(*/% ,;'-% 2"*7#2/3% *D1'3#/+#'-%&"#2"% (*-.*($% +"*% 5,3)%7/+*(#/3% #-+'% /%

-/-'$+(,2+,(*.%2/+/34$+f%'(%.,*%+'%2'7;'$#+#'-/3%2"/-0*$%/$%/%(*$,3+%'1%3#+"#,7%#-+*(2/3/+#'-9%

C-% '(.*(% +'% ,-.*($+/-.% +"*% '(#0#-% '1% +"*% 2/+/34+#2% /2+#6#+48% &"#2"% 7/4% +"*-% /#.% +"*%

.*6*3';7*-+% '1% 1,+,(*% 2/+/34$+$f% +"*% ,-2*(+/#-+#*$% $,((',-.#-0% ='Q!% -**.% +'% 5*% .*:

2'-6'3,+*.9%

?"!"?"$D,39),-B>.5)$./$E,='!$

!

Q#7#3/(% +'% ='Q!8% ='!*!% 2/-% 5*% $4-+"*$#$*.% /$% 5'+"% $*7#2'-.,2+#-0% /-.% 7*+/33#2%

;'347'(;"$9%S'+"%7/+*(#/3$%*D"#5#+%.(/$+#2/334%.#11*(*-+%;(';*(+#*$%.,*% +'% +"*% 3#0/-.:1#*3.%

$;3#++#-0%'1%+"*%7*+/3%.%'(5#+/3$9%C-%5'+"%2/$*$8%$+('-0%#-+(/3/4*(%5'-.$%/(*%;(*$*-+%5*+&**-%

+"*%7*+/3%/-.%2"/32'0*-%/+'7$8%1'(7#-0%!*:=':!*%$/-.&#2"*$9%I/2"%$/-.&#2"%#$%$*;/(/+*.%

54%&*/)%6/-%.*(%L//3B$%1'(2*$%(*$,3+#-0%#-%/%0/;%5*+&**-%*/2"%3/4*(%<M#0,(*%m:k>9%%%

$$ !

!"#$%&',)-*'2,<$&-6)$&,'8&',!)-(.)^5*=!)_)+*6<>!.,-6)$>*D%(;) &>!)?'%6.%(;)?6*8F$)*9)01'

>!"-;*(-6)JU#5*=!&)-(.)=21'3*(*86%(%8)L=X#5*=!&1)

F+% +*7;*(/+,(*$% 5*3'&% pZV% yG!"='!*!% 2(4$+/33#$*$% /$% +"*% +"*(7'.4-/7#2/334% 1/6',(/53*%

"*D/0'-/3%?@:;"/$*8%&#+"%/%$+(,2+,(*%$#7#3/(%+'%+"/+%'1%='Q!9%C-%+"#$%&/48%*/2"%7'345.*-,7%

/+'7%#$%2''(.#-/+*.%+'%$#D%+*33,(#,7%/+'7$%#-%/%+(#0'-/3%;(#$7/+#2%/((/-0*7*-+9%C-1#-#+*%?N%

3/4*($%'1%*.0*:$"/(#-0%�='!*,�%+(#0'-/3%;(#$7$%/(*%+",$%1'(7*.8%&#+"%*/2"%3/4*(%2'-$#$+#-0%

'1% "*D/0'-/334% ;/2)*.% !*:=':!*% $/-.&#2"*$% <M#0,(*% m:k/>9%L#+"#-% */2"% ;(#$78% +"*% !*%

/+'7$% /(*% $+/2)*.% .#(*2+34% /5'6*% */2"% '+"*(8% /-.% +"*%='% /+'7$% #-% $,22*$$#6*% 3/4*($% /(*%

!" #"



)(!

!

$"#1+*.%$3#0"+348% +",$% 1'(7#-0% +"*%?@:='!*!%;'347'(;"%&#+"% 13/+%!*% +*((/2*$% +*(7#-/+#-0%

*/2"%3/4*(9%!"*%2(4$+/33'0(/;"#2%./+/%'1%?@:='!*!%#-%2'7;/(#$'-%&#+"%A!B:='!*!%#$%$"'&-%

#-%!/53*%m:A9%

C-% 2'-+(/$+% +'% +"*% .#$,31#.*% /-.% .#$*3*-#.*% .*(#6/+#6*$% '1% 7'345.*-,78% ='!*!% /3$'%

2(4$+/33#$*$%/$%+"*%7'-'23#-#2%A!B:;"/$*%#-%+"*%5,3)%1'(79%%!"#$%2/-%5*%/2"#*6*.%H%-%/%$#7;3*%

$'3#.:$+/+*%$4-+"*$#$%.,*%+'%+"*%$#0-#1#2/-+34%$7/33%.#11*(*-2*%#-%0(',-.%$+/+*%*-*(04%5*+&**-%

"*D/0'-/3% /-.% 7'-'23#-#2% ='!*!% ;'347'(;"$9!)(!*% S4% /;;34#-0% "#0"*(% +*7;*(/+,(*$%

<�pZV%yG>% +"*%.#$+'(+*.%'2+/"*.(/3% 2''(.#-/+#'-%'1%='!*!% #$%-'&%*-*(0*+#2/334% 1/6',(*.8%

&"*(*54% +"*%='%/+'7$% /(*%.#$;3/2*.% 1('7% +"*% 2*-+(*%'1% +"*% �='!*,�%'2+/"*.(/% /-.% +"*%

+*33,(#,7% $"**+$% /(*% -'&% 5,2)3*.% <M#0,(*% m:k5>9% F$% /% (*$,3+% '1% +"#$% 2"/-0*% #-% 2(4$+/3%

$477*+(48%A!B:='!*!%#$%7*+/33#29'!(!+%%

!

7028&',)(*'2,<$&-66*;,-+>%8).-&-)*9)JU#5*=!&)-(.)L=X#5*=!&)-88*,.%(;)&*)6%&!,-&',!)

,!+*,&$1&)+&,))

$ I8L%B>@!$ +>ML%B>@!$

#F)321($3)32@<$ @*D/0'-/3% ='-'23#-#2%

AC1&@$NFBOC$ Ol)E338% O?'E3'

P122Q&@$C1F1<@2@F3$ -%s%m9ZAj8%8%s%Am9jn8%%

αs�s%jVy8%�s%A?Vy%

-%s%l9mmV8%?%s%m9klj8%%

8%s%Am9pl%�8%�%s%jmy%

R$ ?% k%

%

(

( (



))!

!

?"!"C"$73'8&-,8(&(39&.8$H8&.A.&9$,+$E,='!"
!

!"*% ;"/$*% +(/-$#+#'-% 1('7% $*7#2'-.,2+#-0% ?@:='!*!% +'% 7*+/33#2% A!B:='!*!% #$% /-%

#-+*(*$+#-0%'5$*(6/+#'-%1('7%/-%*3*2+('2"*7#$+(4%;'#-+%'1%6#*&9%Q#-2*%5'+"%7/+*(#/3$%2/-%5*%

$4-+"*$#$*.%#-%+"*%5,3)%1'(78%&#+"%-'%2"/-0*$%#-%7'(;"'3'04%'(%2'7;'$#+#'-%5*+&**-%+"*%

+&'% ;'347'(;"$8% +"*% (*$,3+% '1% +"*% ;"/$*% +(/-$#+#'-% +'&/(.$% +"*% @IJ% 2/-% 5*% /22,(/+*34%

#-6*$+#0/+*.9%!"#$%$+,.4%&/$%#-#+#/334%2'-.,2+*.%54%Q*')%!&)-618%&"'%$',0"+%+'%,-.*($+/-.%+"*%

'(#0#-%'1%2/+/34+#2%/2+#6#+4%#-%A!B:='!*!9!/%C-%.'#-0%$'8%+"*%/,+"'($%;(*.#2+*.%/%5*"/6#',(%

&"#2"%2/--'+%5*%*D;3/#-*.%54%+"*%"#$+'(#2/3%bt'32/-'%;3'+B%/-/34$#$%&"#2"%/33'&$%1'(% +"*%

;(*.#2+#'-%'1%*3*2+('2/+/34+#2%5*"/6#',(9%S4%$4-+"*$#$#-0%5'+"%?@:%/-.%A!B:='!*!%/$%$#-03*%

2(4$+/3$8%Q*')%!&%-61%1',-.%+"/+%+"*%$*7#2'-.,2+#-0%;"/$*%#$%2/+/34+#2/334%#-/2+#6*8%&"#3*%+"*%

7*+/33#2% ;"/$*% *D;*(#*-2*$% /-% #-+(#-$#2% /2+#6#+4% $#7#3/(% +'% +"/+% '1% ;3/+#-,79%!"*% (*/2+#'-%

7*2"/-#$7%'-%A!B:='!*!%&/$%1',-.%+'%.#11*(%1('7%;(*6#',$34%#-6*$+#0/+*.%@IJ%2/+/34$+$8%

&#+"%+"*%t'37*(%(*/2+#'-%5*#-0%+"*%(/+*%.*+*(7#-#-0%$+*;%(/+"*(%+"/-%+"*%@*4('6$)4%(*/2+#'-9%

F% $,77/(4%'1% +"*% ;'$$#53*% (*/2+#'-%;/+"&/4$%'22,((#-0%.,(#-0%@!% *6'3,+#'-% #$% 0#6*-% #-%

!/53*%m:?9%%

!4;#2/3%@IJ% *3*2+('2/+/34$+$% "/6*% 5**-% ;(';'$*.% +'% ';*(/+*% H%-% +"*%t'37*(:@*4('6$)4%

7*2"/-#$7%'1%"4.('0*-%*6'3,+#'-8%&#+"% +"*%*3*2+('2"*7#2/3%.*$'(;+#'-%$+*;% <@*4('6$)4>%

)-'&-%+'%5*%(/+*%3#7#+#-09%I3*2+('2/+/34$+$%&"#2"%1'33'&%+"#$%(*/2+#'-%7*2"/-#$7%+4;#2/334%

$"'&% /% !/1*3% $3';*% '1% /;;('D#7/+*34% kV% 7t% .*2−'8% &"*(*/$% 2/+/34$+$% &#+"% +"*% t'37*(%

(*/2+#'-%5*#-0%(/+*%3#7#+#-0%*D"#5#+%/%!/1*3%$3';*%'1%A?V%7t%.*2−'9%C-%+"#$%(*0/(.8%A!B:='!*!%

1#+$%&*33%&#+"%+"*%.#$2"/(0*%$+*;%<t'37*(%$+*;>%5*#-0%$3'&8%Y,$+#1#*.%54%#+$%3/(0*%!/1*3%$3';*%

'1%A?n%7t%.*2−'9%@'&*6*(8%Q*')%!&)-69!/%2/32,3/+*.%A!B:='!*!%+'%"/6*%/%;*(:$#+*%+,(-'6*(%

1(*H,*-24%$#7#3/(%+'%+"/+%'1%;3/+#-,78%&"#2"%&',3.%$,00*$+%+"*%7*+/33#2%;"/$*%'1%='!*!%#$%/%

"#0"34% /2+#6*% *3*2+('2/+/34$+9% !"*$*% 2'-+(/.#2+#-0% /-/34$*$% 3*.% +'% +"*% 2'-23,$#'-% +"/+% +"*%

+4;#2/3%t'32/-'%;3'+%/-/34$#$%2/--'+%5*%/22,(/+*34%/;;3#*.%+'%!=NG$8%/-.%#-$+*/.%$,00*$+%

+"/+%+"*%3/++#2*%/-.%*3*2+('-#2%$+(,2+,(*$%'1%!=NG$%-**.%+'%5*%2'-$#.*(*.%#-%7'(*%.*+/#39%F%

2'7;/(#$'-%'1%+"*%2/+/34+#2%/2+#6#+#*$%'5+/#-*.%54%Q*')%!&)-61)#$%(*2(*/+*.%#-%!/53*%m:m9%

I3*2+('-% .';#-0% /-.% 7*2"/-#2/3% $+(/#-% "/6*% 5'+"% 5**-% ;('6*-% +'% /11*2+% +"*% 3/++#2*% /-.%

*3*2+('-#2%$+(,2+,(*$%'1%!=NG$9!0()1%@'&*6*(8%+"*%$+(,2+,(/3%2"/-0*%+"/+%+"*$*%;/(/7*+*($%

#-.,2*%"/$%'-34%(*2*-+34%5**-%#-6*$+#0/+*.%54%Q*')%!&)-69%#-%?VAn9!/%!"*%/,+"'($%1',-.%+"/+%

/$% "4.('0*-% #$% /.$'(5*.% '-+'% +"*% $,(1/2*% '1% 7*+/33#2% A!B:='!*!% /% $;'-+/-*',$% 3/++#2*%

.#$+'(+#'-8%/(#$#-0%1('7%M*(7#%$,(1/2*%-*$+#-0%'-%+"*%5/$/3%;3/-*8%'+"*(&#$*%)-'&-%/$%P*#*(3$%

.#$+'(+#'-8%'22,($%&"#2"%*-"/-2*$% +"*%/2+#6#+4%'1%A!B:='!*!9%!"#$%.#$+'(+#'-%#$%.(#6*-%54%



)*!

!

*3*2+('-% .';#-0% '-% +"*%7*+/33#2% A!B:='!*!% 5/$/3% ;3/-*8% &"#2"% /3+*($% +"*% ;(#$+#-*% 3/++#2*%

$+(,2+,(*%/-.%#7;('6*$%+"*%O#55$%1(**%*-*(04%'1%"4.('0*-%/.$'(;+#'-8%uO;9%%

7028&',)+*'N(.!,6<%(;)!6!8&,*8>!3%8-6)+,*8!$$!$)*88',,%(;).',%(;)&>!)U&)!H*6'&%*()

,!-8&%*(1!

t'37*(%$+*;$ @)g.%v%*<%�%@6&:%v%@!g$ N#$2"/(0*%$+*;$

@*4('6$)4%$+*;$ @6&:%v%@)g.%v%*<%�%@!%v%@!g% I3*2+('2"*7#2/3%.*$'(;+#'-%$+*;%

!/1*3%$+*;$ @6&:%v%@6&:%�%@!% J*2'75#-/+#'-%$+*;%

(

7028&',),*')2*3+-,%$*()*9)&>!)8-&-6<&%8)-8&%H%&%!$)*?&-%(!.)?<)7!*F)!&)-61)9*,)JU#5*=!&4)

L=X#5*=!&)-(.)+6-&%('31&-)

#121()32$ SB2@*2Q1($?BF$9$;$−+,$

<=$&<−!$

>1?@($3(BC@$ 9T&U1*N@$&OFF@*2$

D@*3Q2)$

?@:='!*!% −V9lZV%t%<6$9%R@I>% Apk%7t%.*2−'% n9Vk%D%AV−*%7F%27−!"

A!B:='!*!% −V9mZl%t%<6$9%R@I>% A?n%7t%.*2−'% ?9A%D%AV−!%7F%27−!%

P3/+#-,7% −V9Vkl%t%<6$9%R@I>% ml%7t%.*2−'% k9ZV%D%AV−'%7F%27−!%

(

N*$;#+*% +"*% *D+*-$#6*% 3#+*(/+,(*%&"#2"% $+/+*$% +"/+% +"*% /2+#6*% $#+*$% '1%7*+/33#2%!=NG$%/(*%

3'2/+*.%'-%+"*%5/$/3%;3/-*8%(*2*-+% 3#+*(/+,(*%"/$%/3$'%"#-+*.%+"/+% #-2(*/$#-0%+"*%-,75*(%'1%

*.0*%$#+*$%'1%A!B:='!*!%7/4%/3$'%*-"/-2*%+"*%@IJ9)'%F%(*2*-+%$+,.4%54%}",/-0%!&)-61)'%

;('6*.%+"/+8%54%$4-+"*$#$#-0%;(#$+#-*%*.0*%1(**%A!B:='!*!%,3+(/+"#-%1#37$%&#+"%/%+"#2)-*$$%'1%

'-34%Z9?%-78%+"*%*11*2+%'1%#-2(*/$#-0%-,75*(%'1%*.0*%$#+*$%2',3.%5*%#-6*$+#0/+*.9%C-%+"#$%$+,.48%

+"*%/,+"'($%1',-.%+"/+% +"*%;(#$+#-*%*.0*%1(**%1#37$%&*(*%2/+/34+#2/334% #-/2+#6*% +'&/(.$% +"*%

@IJ8%#-.#2/+#-0%+"/+%+"*%5/$/3%;3/-*%#$%-'+%+"*%7/#-%/2+#6*%$#+*%/-.%.#(*2+34%2'-+(/.#2+$%+"*%

&'()%54%Q*')%!&)-69!/%@'&*6*(8%#+%$"',3.%5*%-'+*.%+"/+%1#($+348%+"*%;(#$+#-*%*.0*%1(**%7/+*(#/3%

&/$%;(*;/(*.%/-.%#-6*$+#0/+*.%.#(*2+34%'-%Q#g!EQ#%$,5$+(/+*8%&"#2"%#$%-'-:2'-.,2+#6*%/-.%

"*-2*%&',3.%#-"#5#+%2"/(0*%+(/-$1*(%1('7%+"*%7*+/33#2%/2+#6*%$#+*$%1',-.%'-%+"*%5/$/3%;3/-*f%

/-.%$*2'-.348%+"*%2/+/34+#2%/2+#6#+4%'1%+"#-%1#37$%#$%)-'&-%+'%#-2(*/$*%&#+"%#-2(*/$#-0%1#37%

+"#2)-*$$9)!% F$% +"*% +"#2)-*$$% #-2(*/$*$8% +"*% (',0"-*$$% 1/2+'(% /3$'% #-2(*/$*$8% ;('6#.#-0% /%

0(*/+*(%$,(1/2*%/(*/%/-.%"*-2*%0(*/+*(%-,75*(%'1%/2+#6*%$#+*$9%L#+"%+"*$*%;'#-+$%#-%7#-.8%#+%

#$%,-$,(;(#$#-0%+"/+%+"*%;(#$+#-*8%*.0*%1(**%1#37%&#+"%/%+"#2)-*$$%'1%Z9?%-7%*D"#5#+$%/%;''(%

@IJ%/5#3#+49%R'-*+"*3*$$8%+"*%#-/2+#6#+4%'1%+"*%5/$/3%;3/-*%#-%+"#$%$+,.4%/33'&$%1'(%/-%/22,(/+*%



)+!

!

.*+*(7#-/+#'-%'1%+"*%*.0*%$#+*%2'-+(#5,+#'-%+'%+"*%@IJ9%}",/-0%!&)-61)/)&*(*%/53*%+'%2'-+('3%

+"*%0*-*(/+#'-%'1%*.0*%$#+*$%&#+"%/%1'2,$*.%#'-%5*/78%+",$%;/++*(-#-0%+"*%A!B:='!*!%1#37$%

&#+"% 6/(#',$% -,75*($% '1% 3#-*% .*1*2+$% (/-0#-0% 1('7% Z% 3#-*$% +'% kV% 3#-*$9% C-% .'#-0% $'8% +"*%

2/+/34+#2%/2+#6#+4%'1%A!B:='!*!%&/$%1',-.%+'%#-2(*/$*%&#+"%#-2(*/$#-0%-,75*(%'1%3#-*%.*1*2+$8%

%1!1%+"*%0(*/+*(%+"*%-,75*(%'1%*.0*$%$#+*$8%+"*%0(*/+*(%+"*%@IJ%/2+#6#+49%!",$8%1('7%+"#$%$+,.48%

#+%#$%/;;/(*-+%+"/+%+"*%*.0*%$#+*$%/3$'%2'-+(#5,+*%+'&/(.$%+"*%2/+/34+#2%/2+#6#+49%

C-%3#-*%&#+"%$+,.#*$%'-%='Q!8%/++*7;+$%"/6*%5**-%7/.*%+'%2"*7#2/334%*D1'3#/+*%?@:='!*!%

H%-% 3#+"#,7%#-+*(2/3/+#'-%#-%'(.*(% +'% #7;('6*%+"*%*3*2+('2/+/34+#2%/2+#6#+49%C-%.'#-0%$'8% +"*%

5,3)% ?@:='!*!% #$% (*/2+*.%&#+"%(:5,+433#+"#,7% #-+*(2/3/-+% /-.% $,5$*H,*-+34% $'-#2/+*.% #-%

&/+*(%+'%$*;/(/+*%+"*%5,3)%7/+*(#/3%#-+'%7'-'3/4*($9%F%$+,.4%54%a,D/%!&)-61)))(*#-1'(2*$%+"*%

.(/$+#2%2"/-0*%#-%$/7;3*%7'(;"'3'04%,;'-%*D1'3#/+#'-8%&#+"%/%0(*/+*(%-,75*(%'1%*.0*%$#+*$%

*/$#34% 6#$,/3#$*.9%a,D/% !&) -61))) /3$'% -'+*% /-% *-"/-2*7*-+% '1% +"*%@IJ% /2+#6#+48% "'&*6*(8%

,-3#)*%+"*%2/$*%'1%='Q!8%-'%;"/$*%+(/-$#+#'-%+'%A!B:='!*!%'22,($9%!"*(*1'(*8%#+%#$%.*.,2*.%

1('7% +"#$% $+,.4% +"/+% +"*% -,75*(% '1% *.0*$%;3/4$% /% $#0-#1#2/-+% ('3*% #-% +"*%@IJ%/2+#6#+4% '1%

!=NG$9%@'&*6*(8%,;'-%*D1'3#/+#-0%?@:='!*!8%+"*%/,+"'($%-'+*%+"*%*7*(0*-2*%'1%='g)"

/-.%*3*7*-+/3%!*8%/$%*6#.*-2*.%54%J/7/-%$;*2+('$2';48%#-.#2/+#-0%+"*%.*2'7;'$#+#'-%'1%+"*%

7/+*(#/39% F$% $,2"8% $*6*(/3% '+"*(% 1/2+'($% 7/4% 5*% 2'-+(#5,+#-0% +'% +"*% *-"/-2*7*-+% '1% +"*%

2/+/34+#2%/2+#6#+48%(/+"*(%+"/-%+"*%*.0*%$#+*$%5*#-0%$'3*34%(*$;'-$#53*9%%

%

D=B=(!31#(
!

@*(*#-8%&*%*D;3'#+%/%$'3#.%$+/+*%(',+*%+'%='!*!%&"#2"%/33'&$%1'(%+"*%#-+*(2'-6*($#'-%5*+&**-%

5'+"%$*7#2'-.,2+#-0%/-.%7*+/33#2%;"/$*$%+'%5*%2/((#*.%',+%#-%+"*%5,3)%1'(79%C-%+"#$%&/48%+"*%

*11*2+%'1%;'347'(;"#2%2'-+('3%'-%2/+/34+#2%/2+#6#+4%2/-%5*%/22,(/+*34% #-6*$+#0/+*.%&#+"',+%

2'7;('7#$#-0%+"*%2'7;'$#+#'-%/-.%E%'(%7'(;"'3'04%'1%+"*%7/+*(#/3$9%!",$8%+"#$%2"/;+*(%/#7$%

+'% 1,334% 2"/(/2+*(#$*% ?@:% /-.% A!B:='!*!% $+(,2+,(/334% /-.% .*+*(7#-*% +"*% *3*2+('2/+/34+#2%

/2+#6#+4%'1%5'+"%7/+*(#/3$%/$%/%(*$,3+%'1%+"*%$*7#2'-.,2+'(:+':7*+/3%;"/$*%+(/-$#+#'-9%%

(

( (



),!

!

D=D=(E.#7-$#(&*/(93#'7##3+*((

?"?"!"$%9/&>'5.5$(/<$8>(-(8&'-.5(&.,/$,+$E,='!$D,39),-B>5$

?"?"!"!"$%9/&>'5.5$,+$#MFE,='!"
!

C-#+#/3348%+"*%$4-+"*$#$%'1%?@:='!*!%&/$%;*(1'(7*.%1'33'&#-0%+"*%;('2*.,(*%54%=/2N'-/3.%

!&) -698)*% &"#2"% #-6'36*.% "*/+#-0% $+'#2"#'7*+(#2% 7#D+,(*$% '1% *3*7*-+/3% 7'345.*-,7% /-.%

+*33,(#,7%,-.*(%6/2,,79%!"#$%;('2*$$%(*H,#(*.%"*/+#-0%+"*%;'&.*($%/+%lVV%yG%1'(%kp%"',($%

<"*/+#-0% (/+*%'1%Z%yG%7#-−'>8%/-.% #-6'36*.%/-% #-+*(7*.#/+*%"*/+#-0%$+*;%/+%kpV%yG%1'(%Al%

"',($9%M'33'&#-0%+"#$%(',+*8%+"*%*3*7*-+/3%;'&.*($%&*(*%$*/3*.%#-%/%H,/(+`%/7;',3*%,-.*(%/%

6/2,,7%;(*$$,(*%'1%k9Z%D%AV−!%75/(%/-.%$"/)*-%2/(*1,334%+'%"'7'0*-#`*%+"*%7#D+,(*9%PhJN%

&/$% ,+#3#$*.% +'% 7'-#+'(% +"*% (*/2+#'-% ;('0(*$$8% /-.% M#0,(*% m:Z% #33,$+(/+*$% +"*% (*$,3+% '1%

#-+*(7*.#/+*% "*/+#-0% /+% kpV% yG9% S4% 2'7;/(#-0% +"*% '5+/#-*.% PhJN% ;/++*(-% &#+"% +"'$*%

2/32,3/+*.%1('7%+"*%CGQN%./+/5/$*8%+"*%(*$,3+#-0%#-+*(7*.#/+*%;'&.*(%&/$%#.*-+#1#*.%/$%5*#-0%

7'-'23#-#2%A!B:='!*!%&#+"%/-%*3*7*-+/3%7'345.*-,7%#7;,(#+4%;(*$*-+%/+%kV9Z%y9%@'&*6*(8%

#+%#$%$,(;(#$#-0%1'(%+"*%#-+*(7*.#/+*%"*/+#-0%$+*;%+'%(*$,3+%#-%/%;'&.*(%&"#2"%2/-%5*%#$'3/+*.%

/-.% #.*-+#1#*.%/$%7'-'23#-#2%A!B:='!*!% /+% +"#$% 3'&% +*7;*(/+,(*8% /$% +"*% 1'(7/+#'-%'1% +"*%

+"*(7'.4-/7#2/334%1/6',(*.%?@%;"/$*%&',3.%5*%*D;*2+*.9%!"#$%#-+*(7*.#/+*%;('.,2+%&#33%

5*%.#$2,$$*.%1,(+"*(%#-%G"/;+*(%k9%M'33'&#-0%+"*%;('+'2'3%54%=/2N'-/3.%!&)-618%+"#$%;'&.*(%

&/$% $,5$*H,*-+34% (*/--*/3*.% /+% lVV% yG% 1'(%kp%"',($9%@'&*6*(8% +"#$% (*/2+#'-%;('.,2*.% /%

7#D+,(*%'1%7'-'23#-#2%A!B:%/-.%"*D/0'-/3%?@:='!*!8%&#+"%+"*%7'345.*-,7%#7;,(#+4%$+#33%

(*7/#-#-0%<M#0,(*%m:l>9%N,*%+'%+"#$8%+"*%;('2*.,(*%54%=/2N'-/3.%!&)-69")*%&/$%/./;+*.8%/-.%

+"*%$4-+"*$#$%'1%?@:='!*!%&/$%2/((#*.%',+%&#+"',+%+"*%#-+*(7*.#/+*%"*/+#-0%$+*;9%C-$+*/.8%

+"*%*3*7*-+/3%;'&.*($%&*(*%/--*/3*.%.#(*2+34% /+%lVV% yG% 1'(%kp%"',($8%&#+"% +"*% (*$,3+#-0%

PhJN%;/++*(-%;('6#-0%+"*%;('.,2+%+'%5*%;"/$*%;,(*%?@:='!*!%<M#0,(*%m:n>9%!"*(*1'(*8%+"*%

#-+*(7*.#/+*%"*/+#-0%$+*;%&/$%.**7*.%,--*2*$$/(49%



)-!

!

!

!"#$%&',).*'OZ:P)+-&&!,($)*9)&>!),!$'6&%(;)+*D.!,)*?&-%(!.)?<)>!-&%(;)!6!3!(&-6)5*)-(.)

=!) +*D.!,$) -&) `aK) b2) 9*,) Lc) >*',$) E&*+G) %() 8*3+-,%$*()D%&>)3*(*86%(%8) L=X#5*=!&) -$)

8-68'6-&!.) 9,*3) &>!) Q27P) .-&-?-$!4) 8-,.) ('3?!,) L`\`M) E?*&&*3G1) =>!) !6!3!(&-6)

3*6<?.!('3)%3+',%&<)%$),!+,!$!(&!.)?<)-()-$&!,%$F)EdG1))

!



*.!

!

!

!"#$%&' ,)/*' OZ:P) +-&&!,($) *?&-%(!.) -9&!,) $'?$!e'!(&) ,!-((!-6%(;) *9) &>!) %(&!,3!.%-&!)

+*D.!,$) -&) cKK) b2) 9*,) `a) >*',$) E&*+G) %() 8*3+-,%$*() D%&>) 3*(*86%(%8) L=X#5*=!&) -$)

8-68'6-&!.)9,*3)&>!)Q27P).-&-?-$!4)8-,.)('3?!,)L`\`M)E3%..6!G4)-(.)>!"-;*(-6)JU#5*=!&)

-$) 8-68'6-&!.) 9,*3) &>!) Q27P) .-&-?-$!4) 8-,.) ('3?!,) Lf`\L) E?*&&*3G1) =>!) !6!3!(&-6)

3*6<?.!('3)%3+',%&<)%$),!+,!$!(&!.)?<)-()-$&!,%$F)EdG1)

!

!

!"#$%&',)3*'OZ:P)+-&&!,($)*9)JU#5*=!&)$<(&>!$%$!.).%,!8&6<)9,*3)&>!)!6!3!(&$)-&)cKK)b2)

E&*+G)8*3+-,!.)D%&>)JU#5*=!&)-$)8-68'6-&!.)9,*3)&>!)Q27P4)8-,.)('3?!,)Lf`\L)E?*&&*3G1)



*%!

!

?"?"!"#"$%9/&>'5.5$,+$!=PFE,='!"
!

F22'(.#-0% +'% +"*% 3#+*(/+,(*8% "*D/0'-/3% ?@:='!*!% *D;*(#*-2*$% /% ;"/$*% +(/-$#+#'-% #-+'%

7'-'23#-#2%A!B:='!*!%/+%+*7;*(/+,(*$%/5'6*%pZV%yG9)+%!"*(*1'(*8%+"*%7#D*.%;"/$*%;'&.*($%

.#$2,$$*.%/5'6*%&*(*%(*/--*/3*.%/+%pZV%yG%1'(%?l%"',($%/-.%H,*-2"*.%#-%&/+*(%/+%pZV%yG9%

!"*% (*$,3+#-0% PhJN% ;/++*(-% $"'&$% +"*% 2(4$+/33#-#+4% '1% +"*% 7/+*(#/3% +'% "/6*% #7;('6*.8%

"'&*6*(%"*D/0'-/3%?@:='!*!%(*7/#-$%/$%/-%#7;,(#+4%<M#0,(*%m:p>9%C-%1/2+8%(*/--*/3#-0%+"*%

7/+*(#/3%1'(%3'-0*(%+#7*%;*(#'.$%#-%/-%/++*7;+%+'%(*7'6*%+"#$%#7;,(#+4%"/.%-'%#7;/2+%'-%+"*%

;"/$*% +(/-$#+#'-9% C-$+*/.8% +"*% (*/2+#'-% +*7;*(/+,(*%&/$% #-2(*/$*.% +'%jVV%yG8%/+%&"#2"% +"*%

7'-'23#-#2%A!B:;"/$*%#$%)-'&-%+'%5*%$+/53*9),%Q#7,3+/-*',$348%/%(*/2+#'-%7#D+,(*%2'-$#$+#-0%

'1%*3*7*-+/3%='%/-.%!*%&/$%(*/2+*.%,-.*(%6/2,,78%#-%'(.*(%+'%*$+/53#$"%#1%/-%#-+*(7*.#/+*%

"*/+#-0%$+*;%&/$%-*2*$$/(4%1'(%+"*%1'(7/+#'-%'1%+"*%A!B:;"/$*9%S'+"%7#D+,(*$%&*(*%"*/+*.%/+%

jVV%yG%<"*/+#-0%(/+*%'1%Z%yG%7#-−'>%1'(%Aj%"',($8%/-.%H,*-2"*.%#-%&/+*(%/+%jVV%yG9%F$%/%

(*$,3+8% 5'+"% (*/2+#'-% 7#D+,(*$% &*(*% #.*-+#1#*.% /$% ;"/$*% ;,(*% 7'-'23#-#2% A!B:='!*!! 54%

PhJN9%!",$8%/-%#-+*(7*.#/+*%"*/+#-0%$+*;%#$%-'+%(*H,#(*.%1'(%+"*%1'(7/+#'-%'1%A!B:='!*!8%

/-.%.#(*2+%"*/+#-0%'1%*3*7*-+/3%;'&.*($%/+%jVV%yG%1'(%Aj%"',($8%1'33'&*.%54%H,*-2"#-0%#-%

&/+*(8%&/$%,$*.%1'(%/33%1,+,(*%$4-+"*$*$%'1%A!B:='!*!9%M#0,(*%m:j%$"'&$%+"*%PhJN%;/++*(-%

'1% +"*%.#(*2+% $4-+"*$#$%'1%A!B:='!*!"/+%jVV%yG8% #-.#2/+#-0% +"*% 1'(7/+#'-%'1%/%;"/$*%;,(*%

7/+*(#/39%q,*-2"#-0%+"*%;'&.*($%/+%jVV%yG%#$%(*H,#(*.%$#-2*%A!B:='!*!%#$%7*+/$+/53*%/-.8%

#1% /33'&*.% +'% 2''3% -/+,(/3348% &',3.% '+"*(&#$*% 1'(7% +"*% +"*(7'.4-/7#2/334% $+/53*% ?@:

='!*!8)+""

PhJN%#.*-+#1#*.%+"*%;('.,2+%'1%H,*-2"#-0%+"*%/7;',3*%/-.%#+$%2'-+*-+$%#-%&/+*(%/+%jVV%yG%

/$%$#-03*%;"/$*%A!B:='!*!%&#+"%-'%*3*7*-+/3%='%'(%!*%;(*$*-+%&#+"#-%+"*%$/7;3*%<M#0,(*%

m:j>9% !"*% ;/++*(-% #$% 2'-$#$+*-+% &#+"% +"*% 7'-'23#-#28% .#$+'(+*.% '2+/"*.(/3% /((/-0*7*-+%

/$$'2#/+*.%&#+"%+"*%7*+/33#2%;"/$*8%/-.%7/+2"*$%&*33%&#+"%+"/+%(*;'(+*.%54%S('&-%!&)-69!-%

M,(+"*(8%Q4-2"('+('-%hJN%<C??>%./+/%&/$%2'33*2+*.%1'(%A!B:='!*!%/+%/75#*-+%+*7;*(/+,(*%

/-.% 2'-1#(7*.% +"*% $#-03*% ;"/$*% -/+,(*% '1% +"*% $/7;3*9% @'&*6*(8% .*$;#+*% /33% *11'(+$8% +"*%

;(*1*((*.%'(#*-+/+#'-%/$$'2#/+*.%&#+"%+"*%7*+/33#2%;"/$*%2',3.%-'+%5*%*3#7#-/+*.f%+"*(*1'(*%

'-34%a*S/#3%(*1#-*7*-+$%'1%+"*%QhJN%&*(*%;*(1'(7*.%,$#-0%+"*%OQFQEIhPOKC%$'1+&/(*%

;/2)/0*9)-% a*S/#3% (*1#-*7*-+% <M#0,(*% m:AV>% '1% +"*% PhJN% ./+/% &/$% ;*(1'(7*.% ,$#-0% /%

$+(,2+,(/3%7'.*3%(*;'(+*.%;(*6#',$348!-%/-.%+"*%,-#+%2*33%&/$%#-.*D*.%+'%/%7'-'23#-#2%,-#+%

2*33%'1%.#7*-$#'-$T%-)g)l9m?jpZ<l>%�f%?%s%m9knp?n<?>%�f%8%s%Am9pAnp<?>%�f%�%s%jm9pmp<A>%y9%

F%2'7;/(#$'-%'1%+"*%2(4$+/33'0(/;"#2%./+/%'1%$4-+"*$#$*.%A!B:='!*!%&#+"%+"*%3#+*(/+,(*%./+/%

#$%(*;'(+*.%#-%!/53*%m:k9%%



*&!

!

!

!"#$%&' ,)4*' OZ:P) +-&&!,($) *?&-%(!.) -9&!,) $'?$!e'!(&) ,!-((!-6%(;) *9) &>!) %(&!,3!.%-&!)

+*D.!,$)-&)afK)b2)9*,)Jc)>*',$)9*66*D!.)?<)e'!(8>%(;)-&)afK)b2)E&*+G)%()8*3+-,%$*()D%&>)

3*(*86%(%8)L=X#5*=!&)-$)8-68'6-&!.)9,*3)&>!)Q27P).-&-?-$!4)8-,.)('3?!,)L`\`M)E3%..6!G4)

-(.) >!"-;*(-6) JU#5*=!&) -$) 8-68'6-&!.) 9,*3) &>!) Q27P) .-&-?-$!4) 8-,.) ('3?!,) Lf`\L)

E?*&&*3G1)

!

!"#$%&',)5*'OZ:P)+-&&!,($)*9)L=X#5*=!&)$<(&>!$%$!.).%,!8&6<)9,*3)&>!)!6!3!(&$)-&)MKK)b2)

9*,)J`)>*',$)9*66*D!.)?<)e'!(8>%(;)-&)MKK)b2)E&*+G)8*3+-,!.)D%&>)L=X#5*=!&)-$)8-68'6-&!.)

9,*3)&>!)Q27P4)8-,.)('3?!,)L`\`M)E?*&&*3G1)



*'!

!

%

!

!"#$%&' ,)(6*' B3?%!(&) &!3+!,-&',!) 7Z:P) .-&-) 9,*3) L=X#5*=!&) D%&>) *?$!,H!.) E?6-8FG4)

8-68'6-&!.)E,!.G4)+!-F)+*$%&%*()E?6'!G)-(.).%99!,!(8!)E;,!<G)+6*&$)9,*3)V!)S-%6)9%&)%()OJ.[31)

=>!)'(%&)8!66)+-,-3!&!,$)-,!)%()86*$!)-;,!!3!(&)D%&>)&>!)6%&!,-&',!1)=>!)+**,6<)9%&&!.)+!-F$)

8*($%$&!(&6<)*,%;%(-&!.)9,*3)KL6)-(.)KK6),!96!8&%*($1)

!

7028&',)-*'2,<$&-66*;,-+>%8).-&-)*9)$<(&>!$%$!.)L=X#5*=!&)*?&-%(!.)?<)V!S-%6),!9%(!3!(&)

%()8*3+-,%$*()&*)6%&!,-&',!).-&-)?<)S,*D()!&)-61&,!

$ P@$V1Q($F@?Q*@<@*2$B?$

3)*2U@3Q3@D$+>ML%B>@!$

+>ML%B>@!""

5VFBW*$&;'08>:!-$$

#F)321($3)32@<$ ='-'23#-#2% ='-'23#-#2%

AC1&@$NFBOC$ O?'E3% O?'E3'

P122Q&@$C1F1<@2@F3$ -%s%l9m?jpZ<l>8%?%s%m9knp?n%

<?>8%8%s%Am9pAnp%<?>8%�%s%

jm9pmp%<A>%

-%s%l9mmV8%?%s%m9klj8%%

8%s%Am9pl%�8%�%s%jmy%

R$ k% k%

%

(



*(!

!

?"?"!"?"$E,-B>,3,09$,+$E,='!"
!

='(;"'3'04%#$%/-'+"*(%#7;'(+/-+%;/(/7*+*(%+'%2'-$#.*(T%,;'-%*D1'3#/+#-0%?@:='Q!8%+"*%5,3)%

7/+*(#/3%5*2'7*$%-/-'$+(,2+,(*.%&"#2"%3*/.$%+'%/-%#-2(*/$*.%$,(1/2*%/(*/%/-.%/-%#-2(*/$*.%

-,75*(% '1% *.0*% $#+*$9% R'+% '-34% .'*$% +"#$% -/-'$+(,2+,(#-0% #-+('.,2*% /..#+#'-/3% 6/(#/53*$%

&"#2"%7/4%2'-+(#5,+*%+'%+"*%2/+/34+#2%/2+#6#+48%#+%#$%/3$'%2/;/53*%'1%+"*%(*6*($*%+(/-$1'(7/+#'-%

5/2)%#-+'%+"*%?@%;'347'(;"%&#+"%+#7*90%F;;34#-0%/%$'3#.:$+/+*%(',+*%+'%='!*!%/33'&$%1'(%+"*%

7'(;"'3'04%+'%5*%2'-+('33*.8%&#+"%5'+"%;"/$*$%(*7/#-#-0%#-%+"*%5,3)%1'(78%+",$%/33'&#-0%1'(%

/%.#(*2+%2'7;/(#$'-%'1%/2+#6#+49%@'&*6*(8%&"*-%2'-$#.*(#-0%+"*%QI=%#7/0*$%'1%?@:='!*!%

/-.% A!B:='!*!" <M#0,(*% m:AA/% /-.% 5>8% +"*% $/7;3*% 7'(;"'3'04% '1% +"*% +&'% ;"/$*$% #$% -'+%

2'-$#$+*-+9%L"#3*%+"*%QI=%#7/0*%'1%A!B:='!*!%$"'&$%3/(0*%;3/+*:3#)*%7#2('2(4$+/3$8%?@:

='!*!%#$%/%7'(*%/003'7*(/+*.%7/+*(#/38%&#+"%/%0(*/+*(%-,75*(%'1%*.0*%$#+*$%23*/(34%6#$#53*%

#-%/..#+#'-%+'%/%$7/33*(%;/(+#23*%$#`*9%C-%'(.*(%+'%.*+*(7#-*%+"*%$'3*%*11*2+%'1%+"*%2''(.#-/+#'-%

0*'7*+(4% '-% 2/+/34+#2% /2+#6#+48% #+% #$% #7;*(/+#6*% +"/+% +"*%7'(;"'3'04% '1% 5'+"%7/+*(#/3$% #$%

$#7#3/(9%!"*(*1'(*8%#-%/-%/++*7;+%+'%7/#-+/#-%+"*%$/7*%$/7;3*%7'(;"'3'04%/$%+"*%7'-'23#-#2%

;"/$*8% /% $4-+"*+#2% ;('2*.,(*% *7;3'4*.% 54% X/-/% !&) -61% &/$% /.';+*.9)/% % !"#$% #-6'36*.%

(*/--*/3#-0%;'&.*($%'1%A!B:='!*!%/+%nVV%yG%<Z%yG%7#-−'>%1'(%?k%"',($8%1'33'&*.%54%2''3#-0%

+'%(''7%+*7;*(/+,(*%-/+,(/3349%C-%+"#$%&/48%/%2'7;3*+*%+(/-$#+#'-%1('7%A!B:%+'%?@:='!*!%

+'')%;3/2*8%&#+"%+"*%;/(+#23*%7'(;"'3'04%5*#-0%#.*-+#2/3%+'%+"/+%'1%A!B:='!*!9%

R'&8%+"*%QI=%#7/0*$%$"'&%5'+"%7/+*(#/3$%+'%5*%#-%+"*%5,3)%1'(7%/-.%2'-$#$+%'1%;3/+*:3#)*%

7#2('2(4$+/3$8%&#+"% +"*%7'(;"'3'04%5*#-0%;(*$*(6*.%,;'-% +(/-$#+#'-#-0%1('7%A!B:% +'%?@:

='!*!% <M#0,(*% m:AA5% /-.% 28% (*$;*2+#6*34>9% C+% #$% #7;'(+/-+% +'% -'+*% +"/+8%&"*-%;*(1'(7#-0%

QI=8%+"*%,$*%'1%0'3.:2'/+#-0%&/$%*D23,.*.%.,*%+'%+"*%'6*(3/;;#-0%'1%0'3.%/-.%+*33,(#,7%#-%

+"*%INh%$;*2+(/9%!"#$%+"*-%3*.%+'%+"*%#-+*(*$+#-0%'5$*(6/+#'-%'1%.#11*(#-0%2'-+(/$+%5*+&**-%

$/7;3*$9%K-.*(%+"*%$/7*%7/0-#1#2/+#'-8%#7/0*$%'1%A!B:='!*!%/(*%$**-%+'%"/6*%7,2"%$"/(;*(%

2'-+(/$+%+"/-%+"'$*%'1%?@:='!*!8%&"#2"%/;;*/(%$3#0"+34%53,((49%!"#$%2/-%5*%/++(#5,+*.%+'%+"*%

#-2(*/$*.%2'-.,2+#6#+4%/$$'2#/+*.%&#+"%+"*%7*+/33#2%-/+,(*%'1%+"*%A!B:;"/$*8%2'7;/(*.%+'%#+$%

$*7#2'-.,2+#-0%?@%2',-+*(;/(+9%

%



*)!

!

%%%%% %

%

!

!

!

!"#$%&',)((*'7/5)%3-;!$)*9)=01)JU#5*=!&)$<(&>!$%$!.)9,*3)&>!)!6!3!(&$)-&)cKK)b24)=21)

L=X#5*=!&' $<(&>!$%$!.) 9,*3) &>!) !6!3!(&$) -&) MKK) b2) -(.) =?1) JU#5*=!&) +,!+-,!.) ?<)

,!-((!-6%(;)L=X#5*=!&)-&)hKK)b21)

$ $

!"#µ$% !"#µ$%

!"#µ$%

!" #"

$"



**!

!

?"?"!"C"$*()(/$%B'8&-,58,B9$,+$E,='!$D,39),-B>5$

!

M,(+"*(%;"/$*%2'-1#(7/+#'-%&/$%;*(1'(7*.%54%J/7/-%$;*2+('$2';49%!"#$%7*/$,(*7*-+%-'+%

'-34%2'-1#(7$%+"*%;"/$*%;,(#+4%'1%5'+"%7/+*(#/3$8%5,+%/3$'%+"*%2'7;3*+*%+(/-$1'(7/+#'-%1('7%

A!B:%+'%?@:='!*!%54%+"*%$#7;3*%/--*/3#-0%;('+'2'39%M#0,(*%m:A?%$"'&$%+"*%J/7/-%$;*2+(/%

'1%A!B:='!*!%+'%5*%2'-$#$+*-+%&#+"%+"*%�='!*,�%.#$+'(+*.%'2+/"*.(/8%&"#2"%/(*%+"*%*D;*2+*.%

5,#3.#-0%53'2)$%'1%+"*%7'-'23#-#2%;"/$*9%Q*6*(/3%2"/(/2+*(#$+#2%;*/)$%/(*%;(*$*-+%&#+"#-%+"*%

J/7/-%$;*2+(,78%&#+"%+"*%7/#-%1',(%"#0"3#0"+*.%#-%M#0,(*%m:A?9%!"*$*%;*/)$%2'((*$;'-.%+'%

/%SB%7'.*%/+%zAVn%27−'%/-.%FB"7'.*$%/+%zA?p%27−'8%zAlA%27−'%/-.%z?ZZ%27−'9)0%a#)*&#$*8%

+"*%+(#0'-/3%;(#$7/+#2%2''(.#-/+#'-%'1%+"*%"*D/0'-/3%?@:='!*!%#$%2'-1#(7*.%54%+"*%;(*$*-2*%

'1% +"*% #-:;3/-*% I'!B% 7'.*% /+% z?mk% 27−'% /-.% ',+:'1:;3/-*% F'B% 7'.*% /+% zAnk% 27−'"

<M#0,(*%m:Am>9*1%F..#+#'-/3348%+"*(*%#$%-'%*6#.*-2*%'1%*#+"*(%;"/$*%5*#-0%;(*$*-+%/$%#7;,(#+#*$%

#-%*/2"%$/7;3*9%C-%5'+"%2/$*$8%/-%*D+*-.*.%(/-0*%&/$%*7;3'4*.%1'(%J/7/-%$;*2+('$2';4%#-%

'(.*(%+'%(,3*%',+%+"*%;(*$*-2*%'1%='g!%/-.%='g)8%&"#2"%&',3.%5*%$**-%/+%/;;('D#7/+*34%

i%s%nZV%27−'%/-.%i%s%pVV%27−'8%(*$;*2+#6*349%!"*%*D23,$#'-%'1%+"*$*%'D#.*%#7;,(#+#*$8%/-.%

/-4%'+"*(%#7;,(#+#*$8%#$%2(,2#/3%+'%*-$,(*%+"/+%/-4%*3*2+('2/+/34+#2%/2+#6#+4%/$$'2#/+*.%&#+"%+"*%

$+,.#*.% 2/+/34$+% #$% $'3*34% .,*% +'% +"*%7/+*(#/3% #+$*318% (/+"*(% +"/-% /-4% '+"*(% $;*2#*$% ;(*$*-+%

&#+"#-%+"*%$/7;3*9%@*-2*8%54%*7;3'4#-0%/%$'3#.:$+/+*%(',+*%+'%='!*!8%(/+"*(%+"/-%2"*7#2/3%

*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-8%+"*%*3*2+('2/+/34+#2%/2+#6#+4%'1%+"*%7/+*(#/3%#+$*31%2/-%5*%

2'-1#.*-+34%#-6*$+#0/+*.9%

%



*+!

!

! "

!"#$%&',)(+*'C%.!#,-(;!):-3-()$+!8&,'3)*9)L=X#5*=!&)D%&>)9*',)3-T*,)H%?,-&%*(-6)3*.!$)

>%;>6%;>&!.1) =>!) %($!&) $>*D$) &>!) ^5*=!)_) .%$&*,&!.) *8&->!.,-) D>%8>) -,!) &>!) !"+!8&!.)

?'%6.%(;)?6*8F$)*9)&>!)3*(*86%(%8)+>-$!1))

!

!"#$%&',)(,*'C%.!#,-(;!):-3-()$+!8&,'3)*9)JU#5*=!&)D%&>)&>,!!)3-T*,)H%?,-&%*(-6)3*.!$)

>%;>6%;>&!.1)=>!)%($!&)$>*D$)&>!)^5*=!)_)&,%;*(-6)+,%$3)D>%8>)-,!)&>!)!"+!8&!.)?'%6.%(;)

?6*8F$)*9)&>!)>!"-;*(-6)+>-$!1)



*,!

!

?"?"!"L"$G,)B,5.&.,/$,+$E,='!$D,39),-B>5$

!

F..#+#'-/3348%*-*(04:.#$;*($#6*%h:(/4%$;*2+('$2';4% <INh>%&/$%;*(1'(7*.% +'%/-/34$*% +"*%

*3*7*-+/3%2'7;'$#+#'-%'1%5'+"%7/+*(#/3$8%&#+"%+"*%&*#0"+%/-.%/+'7#2%2'7;'$#+#'-$%/6*(/0*.%

'6*(%$#D%/(*/$%'1%*/2"%$/7;3*9%F22'(.#-0348%+"*%*3*7*-+/3%2'7;'$#+#'-$%&*(*%1',-.%+'%5*%

#.*-+#2/3% &#+"#-% *D;*(#7*-+/3% *(('(8% &#+"% +"*% $+'#2"#'7*+(#*$% 5*#-0% =''C1,D+E!*'C0*D+E% /-.%

=''C11D0E!*!C11D0E%1'(%A!B:%/-.%?@:='!*!8%(*$;*2+#6*349%

!"*%2'7;'$#+#'-%'1%A!B:='!*!%#$%;/(+#2,3/(34%#-+*(*$+#-0%/$%#+%#-.#2/+*$%+"*%7/+*(#/3%+'%5*%

7'345.*-,7:(#2"9%t*33#-0/%!&)-61)(*;'(+*.%+"*%"'7'0*-*#+4%(*0#'-%'1%+"*%+&'%='!*!%;"/$*$%

+'% 5*% 5*+&**-% ='!*'C01% /-.% ='!*'C008% &#+"% +"*% ;"/$*% +(/-$#+#'-% +*7;*(/+,(*% 6/(4#-0%

.*;*-.#-0% '-% +"*% (*$,3+#-0% 2'7;'$#+#'-9)+% M'(% !*:(#2"% 7/+*(#/3$8% +"*% ;"/$*% +(/-$#+#'-%

+*7;*(/+,(*%&/$%1',-.%+'%5*%p?V%yG8%&"#3*%1'(%=':(#2"%$/7;3*$%/%"#0"*(%+*7;*(/+,(*%'1%ppV%

yG%#$%(*H,#(*.9%!"#$%+"*-%*D;3/#-$%+"*%#-2'7;3*+*%1'(7/+#'-%'1%A!B:='!*!%&"*-%;'&.*($%

&*(*%/--*/3*.%/+%pZV%yG%.,(#-0%#-#+#/3%$4-+"*$#$%/++*7;+$9%%

!"*%*3*7*-+/3%2'7;'$#+#'-$%'1%5'+"%A!B:%/-.%?@:='!*!%&*(*%/3$'% 1',-.% +'%5*% #.*-+#2/3%

&#+"#-% *D;*(#7*-+/3% *(('(% 54% CGP:gIQ8% &"#2"% 0/6*% $+'#2"#'7*+(#2% 2'7;'$#+#'-$% '1%

=''C11!*!C1'D)E%/-.%=''C11!*!C1)D-E%1'(%A!B:%/-.%?@:='!*!8%(*$;*2+#6*349%M('7%+"*$*%/-/34$*$8%

+"*% *3*7*-+/3% 2'7;'$#+#'-% $"'&$% -*03#0#53*% 2"/-0*% ,;'-% +(/-$#+#'-#-0% 1('7% A!B:% +'%

?@:='!*!%,$#-0%+"*%$#7;3*%/--*/3#-0%;('+'2'38%/-.%"*-2*%2'7;'$#+#'-/3%2"/-0*$%2/-%5*%

(,3*.%',+%/$%/%$',(2*%'1%#7;('6*.%2/+/34+#2%/2+#6#+49%!"*(*1'(*8%54%/%$#7;3*%2"/-0*%#-%(*/2+#'-%

+*7;*(/+,(*8% 5'+"% ;"/$*$% 2/-% 5*% 1'(7*.% &#+"% /-% #.*-+#2/3% $/7;3*% 7'(;"'3'04% /-.%

2'7;'$#+#'-9%!"#$%;('+'2'3%(*7'6*$%+"*%-**.%1'(%2'7;3*D%2"*7#2/3%*D1'3#/+#'-%H%-%3#+"#,7%

#-+*(2/3/+#'-8%/$%(*H,#(*.%1'(%='Q!9%!"#$%+"*(*54%*-$,(*$%+"/+%+"*%'-34%.#11*(*-2*%5*+&**-%

+"*%+&'%;"/$*$%#$%+"*#(%2''(.#-/+#'-%0*'7*+(49%L#+"%+"#$%#-%7#-.8%+"*%2/+/34+#2%/2+#6#+4%'1%

='!*!%2/-%5*%/22,(/+*34%#-6*$+#0/+*.%&#+"%+"*%'-34%6/(4#-0%1/2+'(%5*#-0%+"*%2"/-0*%#-%2(4$+/3%

$+(,2+,(*%/-.%/$$'2#/+*.%2"/-0*%#-%2''(.#-/+#'-%0*'7*+(4%1('7%A!B:%+'%?@:='!*!9%

!

! !



*-!

!

?"?"#"$73'8&-,8(&(39&.8$H8&.A.&9$,+$E,='!$D,39),-B>5$&,Q(-<5$&>'$M7*$

?"?"#"!"$73'8&-,<'$D-'B(-(&.,/$

!

S'+"% ='!*!% ;'347'(;"$% &*(*% ;(*;/(*.% 1'(% *3*2+('2"*7#2/3% +*$+#-0% 54% .*;'$#+#-0% +"*%

2/+/34$+$% '-+'% +"*% $,(1/2*% '1% /% 03/$$4% 2/(5'-% *3*2+('.*% <$,(1/2*% /(*/% V9VnA% 27!>9% !"#$%

#-6'36*.%;(*;/(#-0%+"*%7/+*(#/3$%/$%/%2/+/34$+%#-)%/22'(.#-0%+'%/%;('2*.,(*%(*;'(+*.%54%O/'%

!&)-69*'%C-%$"'(+8%+"*%#-)%&/$%#-#+#/334%2'7;(#$*.%'1%A%7a%&/+*(T*+"/-'3%<mTA>8%kV%�a%R/1#'-%

/-.%AV%70%2/+/34$+9%%!"*%7#D+,(*%&/$%+"*-%$'-#2/+*.%1'(%A%"',(%/-.%mV%�a%'1%+"#$%$,$;*-$#'-%

&/$% +"*-%.(';:2/$+%'-% +'% +"*%$,(1/2*%'1%/%03/$$4%2/(5'-%&'()#-0%*3*2+('.*9%!"*%R/1#'-%

2'-+*-+%'1%+"*%#-)%&/$%3/+*(%#-2(*/$*.%+'%pV%�a%#-%'(.*(%+'%/#.%+"*%2'-+/2+%5*+&**-%2/+/34$+%

/-.%+"*%03/$$4%2/(5'-%*3*2+('.*9%I3*2+('2/+/34+#2%7*/$,(*7*-+$%&*(*%+"*-%;*(1'(7*.%#-%/%

+"(**:-*2)8%$#-03*%2'7;/(+7*-+%2*33%,$#-0%/%+"(**%*3*2+('.*%$*+%,;%#-%A%=%@!Qg*9%C-%/..#+#'-%

+'% +"*%2/+/34$+:.*;'$#+*.%03/$$4%2/(5'-%&'()#-0%*3*2+('.*8%m%=%F0EF0G3%/-.%2/(5'-% 1*3+%

&*(*%,$*.%/$%+"*%(*1*(*-2*%/-.%2',-+*(%*3*2+('.*$8%(*$;*2+#6*349%%

F-%#-#+#/3%+*$+%&/$%2'-.,2+*.%'-%/%5/(*%03/$$4%2/(5'-%&'()#-0%*3*2+('.*%+'%*-$,(*%+"/+%-'%

2/+/34+#2%/2+#6#+4%/(#$*$%1('7%+"*%,$*%'1%2/(5'-9%Q,5$*H,*-+348%+"*%*3*2+('2/+/34+#2%/2+#6#+#*$%

'1%?@:='!*!%/-.%A!B:='!*!%&*(*%+*$+*.%54%2423#2%6'3+/77*+(48%&#+"%+"*%'6*(;'+*-+#/3%1'(%

"4.('0*-%*6'3,+#'-%5*#-0%+/)*-%/+%/%5*-2"7/()%2,((*-+%.*-$#+4%'1%T%s%−AV%7F%27−!8%&"#2"%

2'((*$;'-.$%+'%/%A?9mr%*11#2#*-+%$'3/(:+':1,*3$%.*6#2*9*!%@'&*6*(8%.,*%+'% +"*%;(*$*-2*%'1%

$,(1/2*% 'D#.*$% /$% $**-% 1('7%hPQ% <M#0,(*% m:Ak>8% 5'+"%='!*!%7/+*(#/3$% (*H,#(*% /-% #-#+#/3%

'D#.*:3/4*(:(*7'6/3%2423*9%!"*%;(*$*-2*%'1%/-%'D#.*%3/4*(%"/$%5**-%(*;'(+*.%;(*6#',$34%#-%

+"*%3#+*(/+,(*%1'(%='!*!%/-.%'+"*(%!=NG$8%/-.%2/-%5*%$#7;34%(*7'6*.%,;'-%/;;3#2/+#'-%'1%

;'+*-+#'$+/+#2% 5#/$9)!(*)% C+% $"',3.% /3$'% 5*% -'+*.% +"/+% 5'+"% ='g!% /-.% ='g)% $"'&% -'%

*3*2+('2/+/34+#2%;(';*(+#*$%+'&/(.$%+"*%"4.('0*-%*6'3,+#'-%(*/2+#'-9**%M#0,(*%m:AZ%"#0"3#0"+$%

+"#$%(*7'6/3%'1%+"*%'D#.*%3/4*(%,;'-%+"*%1#($+%*3*2+('34+#2%2423*9%!"*(*1'(*8%1('7%"*(*#-8%/33%

;'3/(#$/+#'-%2,(6*$8%,-3*$$%'+"*(&#$*%$+/+*.8%"/6*%,-.*(0'-*%/%;(*3#7#-/(4%2423*%+'%(*7'6*%

+"#$%'D#.*%3/4*(9%%



+.!

!

!

!"#$%&',)(-*'01)\.)5*)ZO7)$+!8&,-)-(.)21'\.)=!)ZO7)$+!8&,-)*9)L=X#5*=!&)$>*D%(;)&>!)

+,!$!(8!)*9)$',9-8!)*"%.!$1))

%

!

!"#$%&',)(.*':!+,!$!(&-&%H!)+*6-,%$-&%*()8',H!$)*9)L=X#5*=!&)>%;>6%;>&%(;)&>!)(!!.)9*,)-)

+,!6%3%(-,<)*"%.!#6-<!,#,!3*H-6)8<86!1)

%%%%%

$ $



+%!

!

?"?"#"#"$@A'-B,&'/&.(3$G,)B(-.5,/$$

!

F%2'7;/(#$'-%'1%+"*%2,((*-+%.*-$#+#*$%/2"#*6*.%54%*/2"%7/+*(#/3%#$%$"'&-%#-%M#0,(*%m:Al9%

K;'-% #-#+#/3% #-$;*2+#'-% '1% +"*% '6*(;'+*-+#/3$8% +"*% $*7#2'-.,2+#-0% ?@:='!*!% (*H,#(*$%

$#0-#1#2/-+34%0(*/+*(%2/+"'.#2%;'+*-+#/3$%+'%(*/2"%/%0#6*-%2,((*-+%.*-$#+4%+"/-%7*+/33#2%A!B:

='!*!9%C-%1/2+8%+"*%3/(0*%'6*(;'+*-+#/3%'1%lZV%7t%/$$'2#/+*.%&#+"%?@:='!*!%#$%#-%3#-*%&#+"%

+"/+% '1% ?@:='Q!8% &"#2"% #$% 2'-$#.*(*.% +'% 5*% 2/+/34+#2/334% #-*(+9*+(*,% F..#+#'-/3348% +"*%

'6*(;'+*-+#/3%'1%?@:='!*!%#$%#.*-+#2/3%+'%+"/+%'5$*(6*.%54%Q*')%!&)-69!/%&"'%/3$'%23/#7%/-%

#-*11#2#*-+%2/+/34+#2%/2+#6#+4%'1%+"*%$*7#2'-.,2+#-0%7/+*(#/39%C-%2'-+(/$+8%A!B:='!*!%(*H,#(*$%

$#0-#1#2/-+34% 3*$$% *-*(04% +'% (*.,2*% ;('+'-$% +'% "4.('0*-% +"/-% +"*% ?@:;"/$*8% &#+"% +"*%

5*-2"7/()%2,((*-+%.*-$#+4%'1%T%s%−AV%7F%27−!%5*#-0%(*/2"*.%/+%/-%'6*(;'+*-+#/3%'1%mlV%7t9%

!"#$%6/3,*%#$%/3$'%'-%;/(%&#+"%+"*%(*$,3+$%'5+/#-*.%54%Q*')%!&)-69"!/%&#+"%+"*#(%$#-03*%2(4$+/3%

A!B:='!*!% (*H,#(#-0% /-% '6*(;'+*-+#/3% '1% mZl%7t% 1'(% +"*% $/7*% 2,((*-+% .*-$#+49% !"*% /$:

$4-+"*$#$*.%5,3)%='!*!%7/+*(#/3$%+"*(*1'(*%*D"#5#+%/-%#.*-+#2/3%'6*(;'+*-+#/3%+'%+"*%$#-03*%

2(4$+/3$% $4-+"*$#$*.%54% +"*% 13,D%7*+"'.9*-%@'&*6*(8% 1'33'&#-0% +"#$%&'()8% $*6*(/3% $+,.#*$%

"/6*% (*;'(+*.% 6/(4#-0% '6*(;'+*-+#/3$% 1'(% ='!*!8% &#+"% +"*% 2/+/34+#2% /2+#6#+#*$% 6/(4#-0%

/22'(.#-0%+'%+"*#(%7*+"'.%'1%;(*;/(/+#'-9%F3+*(#-0%+"*%(',+*%'1%;(*;/(/+#'-%3*/.$%+'%/%(/-0*%

'1%$,(1/2*%/(*/$%/-.%7'(;"'3'0#*$9%!"*(*1'(*%+"*%.(/$+#2%.#11*(*-2*%#-%'6*(;'+*-+#/3$%#-%+"*%

3#+*(/+,(*% 2/-% 5*% *D;3/#-*.% 54% +"*% 6/(4#-0% .*0(**% '1% /2+#6*% $#+*$% /6/#3/53*% &#+"#-% */2"%

7/+*(#/39*!%F%$,77/(4%'1%+"*%3#+*(/+,(*%(*;'(+$%'-%='!*!%#$%$"'&-%#-%!/53*%m:l9%

' '



+&!

!

7028&',)/*'2*3+-,%$*()*9)U/:)+!,9*,3-(8!$)*9)5*=!&1)

A1<C(@$
SF@C1F12QB*$

<@2UBD$

X6@FCB2@*2Q1($$

563"$789:$?BF$$

9';$−+,$<=$&<−!$

>1?@($

A(BC@$$

5<4$D@&−#:$

E@?"$

Q#-03*%2(4$+/3%

?@:='!*!%
M3,D%=*+"'.% lZV%7t% Apk% !/%

Q#-03*%2(4$+/3%

A!B:='!*!%
M3,D%=*+"'.% mZl%7t% A?n% !/%

M*&:3/4*(%A!B:

='!*!%1#37%

P(*2#$*%.*1*2+%

/.Y,$+#-0%
?mV%7t% kk% )'%

A!B:='!*!%+"#-%

1#37%

!"*(7/334%/$$#$+*.%

2'-6*($#'-%
kpA%7t% ln% )!%

S,3)%?@:='!*!%

P,(2"/$*.%1('7%

a'-Y#-%=*+/3%

=/+*(#/3%G'98%a+.%

ZVV%7t% A?V% */%

A!B:='!*!%

-/-'$"**+$%
a#H,#.:*D1'3#/+#'-% mVj%7t% AnZ% */%

='!*!%:%S,a#%
G"*7#2/3%

ID1'3#/+#'-%
mpV%7t% Zn% ))%

S,3)%A!B:='!*!% Q'3#.:$+/+*%$4-+"*$#$% mlV%7t% np%
!"#$%

&'()*0%

S,3)%?@:='!*!% Q'3#.:$+/+*%$4-+"*$#$% lZV%7t% AZj%
!"#$%

&'()*0%

%

Q#-2*%/%$'3#.:$+/+*%(',+*%+'%='!*!%#$%/;;3#*.%#-%+"#$%&'()8%/-.%+"*%;"/$*$%2/-%5*%#-+*(2"/-0*.%

$#7;34%54%6/(4#-0%+"*%(*/2+#'-%+*7;*(/+,(*8%+"*%$/7;3*%7'(;"'3'04%#$%2'-$#$+*-+%5*+&**-%

5'+"%7/+*(#/3$9%!"#$%+"*-%7*/-$%+"/+%+"*%$,(1/2*%/(*/%/-.%+"*%-,75*(%'1%*.0*%$#+*$%'1%?@%/-.%

A!B:='!*!% /(*% $#7#3/(8% 7*/-#-0% +"*% *3*2+('2"*7#2/3% ;*(1'(7/-2*% 2/-% 5*% /22,(/+*34%

2'7;/(*.9%C-%+"#$%&/48%+"*%2/+/34+#2%/2+#6#+4%2/-%5*%/++(#5,+*.%+'%*#+"*(%+"*%$*7#2'-.,2+#-0%

'(%7*+/33#2%-/+,(*%'1%+"*%='!*!%;"/$*9%!",$8%1('7%+"*%aQt%#+%#$%23*/(%+"/+%+"*%7'-'23#-#2%

/((/-0*7*-+%'1%�='!*,�%'2+/"*.(/%(*$,3+$%#-%/-%#-+(#-$#2/334%7'(*%/2+#6*%7/+*(#/3%+"/-%+"*%

"*D/0'-/3% ;"/$*9% !"#$% #$% #-% 3#-*% &#+"% (*2*-+% &'()% '-% A!B:='!*!% $#-03*% 2(4$+/3$% &"#2"%

#-.#2/+*% +"/+% +"*% 5/$/3% ;3/-*% #$% +"*%7/Y'(% /2+#6*% $#+*% 1'(% "4.('0*-% *6'3,+#'-% #-%7*+/33#2%

7/+*(#/3$9!/%M('7%+"*$*%#-#+#/3%+*$+$8%#+%#$%/;;/(*-+%+"/+%+"*%+(/-$#+#'-%1('7%+"*%7'-'23#-#2%+'%



+'!

!

+"*%"*D/0'-/3%$+(,2+,(*%.(/7/+#2/334%/3+*($%+"*%2/+/34+#2%;(';*(+#*$%'1%!=NG$%+'&/(.$%+"*%

@IJ9%%

!

!"#$%&',)(/*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)L=X#)-(.)JU#5*=!&)%()L)5)

U&7I()!6!8&,*6<&!1)S-,!);6-$$<)8-,?*()%$)-6$*)%(86'.!.)-$)-)8*(&,*6)3!-$',!3!(&)&*)!($',!)

(*)8*(&,%?'&%(;)-8&%H%&<1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<)8-,?*()D*,F%(;)!6!8&,*.!)-$)

.!$8,%?!.)%()&>!)!"+!,%3!(&-6)8>-+&!,1)B)\)5)B;[B;26),!9!,!(8!)-(.)8-,?*()9!6&)8*'(&!,)

!6!8&,*.!)D!,!)'$!.1)2',H!$)D!,!)*?&-%(!.)'$%(;)6%(!-,)$D!!+)H*6&-33!&,<)D%&>)-)$8-(),-&!)

*9)J)3W)$−.)-(.)-66),!$%$&-(8!$)D!,!)8*3+!($-&!.)9*,1))

?"?"#"?"$H/(395.5$,+$&>'$*'(8&.,/$[./'&.85$$

!

M,(+"*(%#-$#0"+%#-+'%+"*%2/+/34+#2%/2+#6#+4%#$%;('6#.*.%54%!/1*3%/-/34$#$8%&"#2"%/33'&$%1'(%/%

.*$2(#;+#'-%'1%+"*%(*/2+#'-%)#-*+#2$9%C.*/3348%/-%*11#2#*-+%@IJ%2/+/34$+%(*/2"*$%+"*%"#0"*$+%

;'$$#53*%2,((*-+%.*-$#+4%/+%+"*%3'&*$+%;'$$#53*%'6*(;'+*-+#/39%M'(%*D/7;3*8%+"*%2,((*-+%$+/+*:

'1:+"*:/(+%;3/+#-,7%*3*2+('2/+/34$+%*D"#5#+$%+"*%3'&*$+%(*;'(+*.%!/1*3%$3';*%'1%mV%7t%.*2−'%

.,*%+'%+"*%*D2*;+#'-/334%*11#2#*-+%/.$'(;+#'-%'1%"4.('0*-%'-%+"*%P+%<AAV>%$,(1/2*9+1%M('7%+"*%

!/1*3% $3';*8% +"*% (*/2+#'-% 7*2"/-#$7% 2/-% 5*% #-+*(;(*+*.8% &#+"% "4.('0*-% ;('.,2+#'-% '-%

;3/+#-,7%)-'&-%+'%;('2**.%H%-%+"*%t'37*(:!/1*3%7*2"/-#$79+'%!"#$%7*2"/-#$7%#-6'36*$%

+"*%#-#+#/3%/.$'(;+#'-%'1%"4.('0*-%'-+'%+"*%2/+/34$+%$,(1/2*%<t'37*(>%1'33'&*.%54%+"*%$3'&8%

%1!1%(/+*:3#7#+#-08%(*2'75#-/+#'-%$+*;%<!/1*3>9%g-%+"*%'+"*(%"/-.8%!=NG%2/+/34$+$%"/6*%5**-%

;(';'$*.%+'%';*(/+*%H%-%+"*%t'37*(:@*4('6$)4%7*2"/-#$7%'1%"4.('0*-%*6'3,+#'-8%&#+"%+"*%



+(!

!

*3*2+('2"*7#2/3%.*$'(;+#'-%$+*;% <@*4('6$)4>%)-'&-% +'%5*% (/+*:3#7#+#-0% <$**%!/53*%m:?% #-%

Q*2+#'-%m9A9k9% 1'(% /%.*$2(#;+#'-%'1% *3*2+('2"*7#2/3%;('2*$$*$>9,(+!%F$% $,2"8%!/1*3% /-/34$#$%

/33'&$% 1'(%/-%*11*2+#6*%2'7;/(#$'-%5*+&**-% +"*%/2+#6#+#*$%'1%A!B:%/-.%?@:='!*!9%M#0,(*%

m:An%$"'&$%+"*%!/1*3%;3'+$8%/-.%2'((*$;'-.#-0%!/1*3%$3';*$8%'1%5'+"%2/+/34$+$%/-.%(*#+*(/+*$%

+"*%#7;('6*.%;*(1'(7/-2*%'1%+"*%7*+/33#2%;"/$*9%C-%+"*%2/$*%'1%?@:='!*!8%/%!/1*3%$3';*%'1%

AZj%�%l%7t%.*2−'%&/$%'5+/#-*.8%&"#2"%#-.#2/+*$%+"/+%+"*%(*/2+#'-%)#-*+#2$%'1%+"*%@IJ%/(*%

3#7#+*.%.,*%+'%+"*%#-*11#2#*-+%/.$'(;+#'-%'1%"4.('0*-%'-%+"*%2/+/34$+%$,(1/2*9%!"#$%#$%;*(1*2+34%

#-%3#-*%&#+"%*/(3#*(%$+,.#*$%&"#2"%*D;3/#-%+"/+%#-*11#2#*-+%"4.('0*-%/.$'(;+#'-%'22,($%'-%5,3)%

?@:='Q!%.,*%+'%+"*%7/+*(#/3%5*#-0%2'7;(#$*.%;(#7/(#34%'1%#-*(+%5/$/3%;3/-*%$#+*$%(/+"*(%+"/-%

2/+/34+#2/334% /2+#6*% *.0*% $#+*$9+!%S4% +(/-$#+#'-#-0% +'% +"*%7*+/33#2% A!B:;"/$*8% "'&*6*(8% +"*%

;(*.'7#-/+*34%/2+#6*%$#+*% #$% +"*%5/$/3%;3/-*8%&"#2"% +"*(*1'(*% (*$,3+$% #-% #7;('6*.%(*/2+#'-%

)#-*+#2$8%/$%*6#.*-2*.%54%+"*%(*.,2*.%!/1*3%$3';*%'1%np%�%k%7t%.*2−'9%%!"#$%#$%+"*-%#-.#2/+#6*%

'1% "4.('0*-% /.$'(;+#'-% '-% 7*+/33#2% /2+#6*% $#+*$% 5*#-0% 7,2"% 7'(*% *11#2#*-+% +"/-% '-%

$*7#2'-.,2+#-0%$#+*$9*%%

F$%7*-+#'-*.%/5'6*8%!=NG$%"/6*%5**-%;(';'$*.% +'%';*(/+*%H%-) +"*%t'37*(:@*4('6$)4%

7*2"/-#$7%'1% "4.('0*-% *6'3,+#'-8%&#+"% /%!/1*3% $3';*%'1% kV%7t%.*2−'% 5*#-0% *D;*2+*.9+!%

@'&*6*(8%Q*')%!&)-61%$,00*$+%+"/+%+"*%+(/.#+#'-/3%6'32/-'%;3'+%/-/34$#$%1'(%.*+*(7#-#-0%+"*%

(*/2+#'-%7*2"/-#$7%7/4%-'+%5*%/;;3#2/53*%#-%+"*%2/$*%'1%A!:='!*!8%/-.%(*;'(+%/%!/1*3%$3';*%

/$%"#0"%/$%A?n%7t%.*2−'9!/%!"*%/,+"'($%;(';'$*%+"/+%+"#$%#$%.,*%+'%/%$;'-+/-*',$%P*#*(3$:+4;*%

3/++#2*%.#$+'(+#'-%+"/+%'22,($%&#+"%"4.('0*-%/.$'(;+#'-8%/-.%#7;('6*$%+"*%@IJ%/$%/%(*$,3+9%

@4.('0*-%/.$'(;+#'-%#$%+"*(*1'(*%+"*%(/+*%.*+*(7#-#-0%$+*;%#-%+"*%(*/2+#'-%7*2"/-#$78%+",$%

*D;3/#-#-0%+"*%3/(0*%!/1*3%$3';*9%@'&*6*(8%.*$;#+*%'5+/#-#-0%#.*-+#2/3%'6*(;'+*-+#/3$%1'(%?@:%

/-.%A!B:='!*!% /$%Q*')%!&)-618!/% +"*%!/1*3% $3';*$%.*(#6*.% #-% +"#$%&'()%6/(4%$#0-#1#2/-+349%

Q#-2*% +"*% (*/2+#'-% )#-*+#2$% .*;*-.% '-% +"*% .*-$#+4% '1% /2+#6*% $#+*$8% #+% #$% ;'$$#53*% +"/+% +"*%

6/(#/+#'-%5*+&**-% (*;'(+$% #$% .,*% +'% +"*%;(*;/(/+#'-% (',+*8% %1!1) $#-03*% 2(4$+/3$%H%-% +"*% 13,D%

7*+"'.%#-%+"*%2/$*%'1%&'()%54%Q*')%!&)-61%#-%2'-+(/$+%+'%.(';:2/$+#-0%5,3)%7/+*(#/3$%'-%+'%/%

03/$$4%2/(5'-%*3*2+('.*% <+"#$%&'()>9%R'-*+"*3*$$8% +"*%0*-*(/3% +(*-.%'1% +"*%7*+/33#2%;"/$*%

*D"#5#+#-0%3'&*(%!/1*3%$3';*$%+"/-%+"*%$*7#2'-.,2+#-0%;"/$*%#$%2'-$#$+*-+%1'(%5'+"%$+,.#*$9%%



+)!

!

!

!"#$%&',)(3*'=-9!6)+6*&$)-(.)8*,,!$+*(.%(;)=-9!6)$6*+!$)*9)L=X#5*=!&)-(.)JU#5*=!&) %()

L)5)U&7I(1)76*+!$)D!,!)*?&-%(!.)?<)6%(!-,)$D!!+)H*6&-33!&,<)D%&>)-)$8-(),-&!)*9)J)3W)$−.1)

P-$>!.)6%(!$)-,!)+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)B66)8',,!(&).!($%&%!$)>-H!)?!!()8*3+!($-&!.)

9*,),!$%$&-(8!1)

%

!'%;('5*%+"*%(*/2+#'-%)#-*+#2$%1,(+"*(8%*3*2+('2"*7#2/3%#7;*./-2*%$;*2+('$2';4%<ICQ>%&/$%

#-6*$+#0/+*.% +'% '5$*(6*% +"*% 2"/-0*% #-% 2"/(0*% +(/-$1*(% (*$#$+/-2*8%J@A8% ,;'-% +(/-$#+#'-#-0%

5*+&**-%;'347'(;"$9%g5+/#-#-0%R4H,#$+%;3'+$%/33'&$%1'(%+"*%*3,2#./+#'-%'1%J@A%/+%/%0#6*-%

;'+*-+#/38%#-%+"#$%2/$*%−mVV%7t%<6$9%R@I>8%&"#2"%2/-%5*%*D+(/;'3/+*.%/$%+"*%.#/7*+*(%'1%+"*%

$*7#:2#(23*9%M#0,(*%m:Ap%#33,$+(/+*$%+"*%R4H,#$+%;3'+$%'5+/#-*.%1'(%A!B:%/-.%?@:='!*!8%/-.%

*D+(/;'3/+#'-% 0#6*$% +"*#(% (*$;*2+#6*% 2"/(0*% +(/-$1*(% (*$#$+/-2*$% '1% nkV% /-.% pmVV%�9% !"#$%

.(/7/+#2%.#11*(*-2*% #-%2"/(0*% +(/-$1*(% (*$#$+/-2*%5*+&**-%;'347'(;"$% #$% /++(#5,+*.% +'% +"*%

2'-.,2+#6*%;(';*(+#*$%'1%7*+/33#2%A!B:='!*!%2'7;/(*.%+'%+"*%$*7#2'-.,2+#-0%?@:='!*!9%

!"*%7*+/33#2% -/+,(*% '1% +"*% A!B:;"/$*% 3*/.$% +'%7'(*% *11#2#*-+% 2"/(0*% +(/-$1*(% )#-*+#2$8% /$%

*6#.*-2*.%54%+"*%3'&*(%J@A%6/3,*%/-.%/3$'%54%!/1*3%/-/34$#$%/$%.#$2,$$*.%;(*6#',$349%!"#$%

#-2(*/$*.%/2+#6#+4%#-%2"/(0*%+(/-$1*(%#$%/$$'2#/+*.%&#+"%/-%#-2(*/$*.%/2+#6#+4%1'(%+"*%@IJ8%/$%

(*;'(+*.%;(*6#',$34% 1'(%7*+/33#2%A!:='Q!%-/-'$"**+$90(',%F$%/% (*$,3+8% $#0-#1#2/-+34%"#0"*(%

2,((*-+%.*-$#+#*$%2/-%5*%/2"#*6*.%/+%2'-$#.*(/534%3'&*(%'6*(;'+*-+#/3$9%!",$8%$#-2*%2"/-0*$%

#-%2'7;'$#+#'-%/-.%7'(;"'3'04%"/6*%5**-%(,3*.%',+8%#+%#$%23*/(%+"/+%+"*%2/+/34+#2%/2+#6#+4%'1%



+*!

!

A!B:='!*!%/(#$*$%1('7%+"*%;'347'(;"#2%+(/-$#+#'-8%7*/-#-0%+"*%2''(.#-/+#'-%0*'7*+(4%#$%

)*4%1'(%+"*%.*6*3';7*-+%'1%/2+#6*%"4.('0*-%*6'3,+#'-%*3*2+('2/+/34$+$9%%

!

!"#$%&',)(4*'0<e'%$&)+6*&$)$>*D%(;)!6!8&,*8>!3%8-6)%3+!.-(8!)$+!8&,*$8*+<)*()JU#5*=!&)

-(.) L=X#5*=!&) %() L) 5) U&7I() !6!8&,*6<&!) -&) -) +*&!(&%-6) *9) −\KK) 3W) EH$1) 0U/G1)

N(8*3+!($-&!.),!$%$&-(8!$)D!,!)8-68'6-&!.)-$):/)g)a1`)-(.)a1K)j4),!$+!8&%H!6<4)D>%8>)-,!)

%() 86*$!) -;,!!3!(&)D%&>) &>!) %:) 8*3+!($-&%*() 9'(8&%*() *() &>!) +*&!(&%*$&-&1)P-$>!.) 6%(!$)

,!+,!$!(&)&>!)!e'%H-6!(&)8%,8'%&)9%&&%(;4)*?&-%(!.)'$%(;):-(.6!$)8%,8'%&)3*.!61)

!

!"*%'(#0#-%'1%+"*%2/+/34+#2%/2+#6#+4%#-%A!B:='!*!%2/-%+"*(*1'(*%5*%/++(#5,+*.%$'3*34%+'%+"*%

2"/-0*% #-%2(4$+/3%$+(,2+,(*9%!"*%.#$+'(+*.%'2+/"*.(/3%2''(.#-/+#'-%0#6*$% (#$*% +'%/%;/(+#/334%

1#33*.%6/3*-2*%5/-.8%7*/-#-0%*3*2+('-%.*-$#+4%2/-%5*%/22*;+*.9%g-%+"*%2'-+(/(48%+"*%+(#0'-/3%

;(#$7/+#2%2''(.#-/+#'-%'1%?@:='!*!%3*/.$%+'%/%1,334%'22,;#*.%6/3*-2*%5/-.8%+",$%3#7#+#-0%

*3*2+('-%+(/-$1*(%'-%+"*%2/+/34$+%$,(1/2*9%C-%+"*%2/$*%'1%A!B:='!*!8%;('+'-$%/(*%1(**%+'%/.$'(5%

'-+'% +"*% $,(1/2*%'1% +"*% 2/+/34$+8% /-.%/(*% +"*-% (*.,2*.% +'%"4.('0*-%,;'-%/;;3#2/+#'-%'1% /%

$,11#2#*-+%'6*(;'+*-+#/39%Q#-2*%2"/-0*$%#-%2'7;'$#+#'-%/-.%7'(;"'3'04%"/6*%5**-%.#$2/(.*.8%

+"*%0*-*(/+#'-%'1%2/+/34+#2%/2+#6#+4%#-%A!B:='!*!8%/-.%$#7#3/(34%'+"*(%!=NG$8%"/$%5**-%.*:

2'-6'3,+*.9%! !



++!

!

?"?"#"C"$73'8&-,8>').8(3$%&(O.3.&9$,+$E,='!$G(&(395&5$

!

F%3#7#+/+#'-%1'(%2,((*-+%b$+/+*:'1:+"*:/(+B%-/-'$+(,2+,(*.%2/+/34$+$%#$%+"*#(%$+/5#3#+48%&#+"%A!:

='Q!%$"'&-%+'%*D"#5#+%/%(*6*($*%+(/-$1'(7/+#'-%#-+'%+"*%2/+/34+#2/334%,-1/6',(/53*%?@%;"/$*9%

@*-2*8% #-% +"#$% (*0/(.8% 5,3)% 7/+*(#/3$% $"'&% 2'-$#.*(/53*% ;('7#$*9% !"*% *3*2+('2"*7#2/3%

$+/5#3#+4% '1% 5'+"% ='!*!% ;'347'(;"$% &/$% #-6*$+#0/+*.% ,$#-0% 2423#2% 6'3+/77*+(49% !"#$%

#-6'36*.%$&**;#-0%+"*%/;;3#*.%;'+*-+#/3%1'(%AVVV%2423*$%#-%A%=%@!Qg*9%F%2'7;/(#$'-%'1%+"*%

2,((*-+%.*-$#+#*$%/2"#*6*.%.,(#-0%+"*%#-#+#/3%2423*%/-.%AVVV#$%2423*%'1%A!B:='!*!%#$%$"'&-%

#-%M#0,(*%m:Aj9%F1+*(%AVVV%2423*$8%/3+"',0"%+"*(*%/;;*/($%+'%5*%/%6*(4%7#-'(%.#11*(*-2*%#-%

+"*%'-$*+%'1%"4.('0*-%*6'3,+#'-8%+"*%2/+/34+#2%/2+#6#+4%(*7/#-$%$+/53*8%%1!1%+"*%2,((*-+%.*-$#+#*$%

/2"#*6*.%5*1'(*%/-.%/1+*(%AVVV%2423*$%/(*%#.*-+#2/3%/+%/%0#6*-%;'+*-+#/39%a#)*&#$*8%+"*%/2+#6#+4%

'1%?@:='!*!%/3$'%(*7/#-$%2'-$+/-+8%&#+"%-'%2"/-0*$%#-%2,((*-+%.*-$#+4%'5$*(6*.%/1+*(%AVVV%

2423*$%<M#0,(*%m:?V>9%F..#+#'-/3348%/1+*(%2423#-08%+"*%J/7/-%$;*2+(/%'1%5'+"%7/+*(#/3$%&*(*%

'5+/#-*.%#-%'(.*(%+'%'5$*(6*%/-4%2"/-0*$%(*3/+*.%+'%+"*%2(4$+/3%$+(,2+,(*9%F$%2/-%5*%$**-%#-%

M#0,(*$%m:?A%/-.%m:??8%&"#2"%$"'&%+"*%J/7/-%$;*2+(/%'1%A!B:%/-.%?@:='!*!%5*1'(*%/-.%

/1+*(%AVVV%2423*$8%(*$;*2+#6*348%+"*(*%/(*%-'%'56#',$%$+(,2+,(/3%2"/-0*$9%!"*(*1'(*8%,-3#)*%

A!:='Q!%&"#2"% $"'&$% +"*% (*6*($*% +(/-$1'(7/+#'-% 1('7%A!:% +'% ?@:='Q!8% 5'+"%7/+*(#/3$%

(*7/#-%;"/$*%;,(*%/-.%$"'&%-'%$#0-%'1%.*0(/./+#'-9%%

!



+,!

!

!

!"#$%&',)(5*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)L=X#5*=!&)?!9*,!)-(.)-9&!,)

LKKK)8<86!$)%()L)5)U&7I(1)P-$>!.)6%(!$),!+,!$!(&)&>!)LKKK01)8<86!1)2-&-6<$&$)D!,!)+,!+-,!.)

*() -) ;6-$$<) 8-,?*()D*,F%(;) !6!8&,*.!) -$) .!$8,%?!.) %() &>!) !"+!,%3!(&-6) 8>-+&!,1) B) \)5)

B;[B;26),!9!,!(8!)-(.)8-,?*()9!6&)8*'(&!,)!6!8&,*.!)D!,!)'$!.1)2',H!$)D!,!)*?&-%(!.)'$%(;)

6%(!-,)$D!!+)H*6&-33!&,<)-&)-)$8-(),-&!)*9)LKK)3W)$−.)-(.)-66),!$%$&-(8!$)D!,!)8*3+!($-&!.)

9*,1)

!

!



+-!

!

!

!"#$%&',)+6*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)JU#5*=!&)?!9*,!)-(.)-9&!,)

LKKK)8<86!$)%()L)5)U&7I(1)P-$>!.)6%(!$),!+,!$!(&)&>!)LKKK01)8<86!1)2-&-6<$&$)D!,!)+,!+-,!.)

*() -) ;6-$$<) 8-,?*()D*,F%(;) !6!8&,*.!) -$) .!$8,%?!.) %() &>!) !"+!,%3!(&-6) 8>-+&!,1) B) \)5)

B;[B;26),!9!,!(8!)-(.)8-,?*()9!6&)8*'(&!,)!6!8&,*.!)D!,!)'$!.1)2',H!$)D!,!)*?&-%(!.)'$%(;)

6%(!-,)$D!!+)H*6&-33!&,<)-&)-)$8-(),-&!)*9)LKK)3W)$−.)-(.)-66),!$%$&-(8!$)D!,!)8*3+!($-&!.)

9*,1'

!



,.!

!

!

!"#$%&',)+(*'2*3+-,%$*()*9)&>!):-3-()$+!8&,-)*9)L=X#5*=!&)*?&-%(!.)?!9*,!)-(.)-9&!,)&>!)

LKKK)8<86!)$&-?%6%&<)&!$&1)

!

!

!"#$%&',)++*'2*3+-,%$*()*9)&>!):-3-()$+!8&,-)*9)JU#5*=!&)*?&-%(!.)?!9*,!)-(.)-9&!,)&>!)

LKKK)8<86!)$&-?%6%&<)&!$&1)

! !



,%!

!

?"?"#"L"$G,/+.-)(&.,/$,+$M9<-,0'/$D-,<28&.,/$

!

g-*% '1% +"*% 7'$+% #7;'(+/-+8% /-.% '1+*-% '6*(3'')*.8% *D;*(#7*-+$% #-% +"*% .*6*3';7*-+% '1%

*3*2+('2/+/34$+$% 1'(% +"*% @IJ% #$% +"*% 2'-1#(7/+#'-% '1% "4.('0*-% ;('.,2+#'-% 54% 0/$%

2"('7/+'0(/;"49% C-% +"#$% &/48% +"*% (*.,2+#'-% '5$*(6*.% 54% 3#-*/(% $&**;% 6'3+/77*+(4% #$%

/++(#5,+*.%2/+*0'(#2/334%+'%+"*%;('.,2+#'-%'1%"4.('0*-8%(/+"*(%+"/-%+'%+"*%(*.,2+#'-%'1%/-4%

'+"*(%$;*2#*$%;(*$*-+%#-%+"*%$4$+*79%F22'(.#-0348%+"*%M/(/./#2%*11#2#*-248%&"#2"%(*3/+*$%+"*%

*D;*(#7*-+/334% .*+*(7#-*.% ;*(2*-+/0*% '1% "4.('0*-% ;('.,2*.% +'% +"*% +"*'(*+#2/3% 6/3,*%

2/32,3/+*.%1('7%+"*%2"/(0*%;/$$*.8%2/-%/3$'%5*%.*+*(7#-*.9%%

O/$%2"('7/+'0(/;"4%7*/$,(*7*-+$%&*(*%2'-.,2+*.% #-%/-%/#(+#0"+%$#-03*%2*33%&#+"%/% +&':

*3*2+('.*%$*+,;%+"/+%2'-$#$+*.%'1%+"*%2/+/34$+:.*;'$#+*.%03/$$4%2/(5'-%&'()#-0%*3*2+('.*%/-.%

2/(5'-% 1*3+% /++/2"*.% +'%/% $#36*(%&#(*%/$% +"*%2',-+*(% *3*2+('.*9%S*1'(*% #-6*$+#0/+#'-%'1% +"*%

2/+/34$+$8%+"*%*D;*(#7*-+%&/$%;*(1'(7*.%,$#-0%;3/+#-,7%/$%+"*%&'()#-0%*3*2+('.*%+'%*-$,(*%

+"*% 2*33% &/$% /#(+#0"+9% O/36/-'$+/+#2% *3*2+('34$#$% &/$% ;*(1'(7*.% &#+"% /-% /;;3#*.% 2,((*-+%

.*-$#+4%'1%T%s%−m9k%7F%27−!9%!"*%"*/.$;/2*%&/$%$/7;3*.%<?Z%�a>%/-.%#-Y*2+*.%.#(*2+34%#-+'%

+"*%OG%/+%$*+%+#7*%#-+*(6/3$%+"(',0"',+%+"*%2',($*%'1%+"*%(*/2+#'-9%!"*%M/(/./#2%*11#2#*-2#*$%

&*(*%+"*-%2/32,3/+*.%/$%+"*%(/+#'%'1%*D;*2+*.%@!%<r>%#-%+"*%"*/.$;/2*%</$%2/32,3/+*.%1('7%+"*%

2"/(0*%;/$$*.>%+'%+"*%@!%<r>%.*+*2+*.%,$#-0%+"*%OG9%%

C-%5'+"%2/$*$8%A!B:%/-.%?@:='!*!%&*(*%$"'&-%+'%;('.,2*%"4.('0*-8%+",$%2'-1#(7#-0%+"*#(%

/5#3#+4%+'%/2+%/$%"4.('0*-%*6'3,+#'-%2/+/34$+$9%!"*%M/(/./#2%*11#2#*-2#*$%&*(*%+"*-%.*+*(7#-*.%

+'%5*%jZ%�%pr%/-.%p?%�%Akr%1'(%A!B:='!*!%/-.%?@:='!*!8%(*$;*2+#6*349%M#0,(*$%m:?m%/-.%

m:?k%#33,$+(/+*%/%(*;(*$*-+/+#6*%+(/2*%'1%+"*%OG%/-/34$#$%'1%+"*%"*/.$;/2*$%#-%*/2"%/#(+#0"+%

2*339%%

%



,&!

!

!

!"#$%&',)+,*'B),!+,!$!(&-&%H!)&,-8!)*9)&>!);-$)8>,*3-&*;,-+>%8)-(-6<$%$)*9)&>!)$%(;6!#8!66)

>!-.$+-8!).',%(;)!6!8&,*6<$%$)*9)L=X#5*=!&).',%(;)D>%8>)-)8*($&-(&)8',,!(&).!($%&<)*9)T)g)

−\1`)3B)83−&)D-$)-++6%!.)%()L)5)U&7I(1)=>!)!"+!8&!.)+,*+*,&%*()EkG)*9)U&)%()&>!)>!-.$+-8!)

D-$) 8-68'6-&!.) 9,*3) &>!) 8>-,;!) +-$$!.4) -(.) &>!) +,*+*,&%*() EkG) *9) U&) 3!-$',!.)

!"+!,%3!(&-66<)D-$).!&!,3%(!.)'$%(;);-$)8>,*3-&*;,-+><1))

!



,'!

!

!

!"#$%&',)+-*'B),!+,!$!(&-&%H!)&,-8!)*9)&>!);-$)8>,*3-&*;,-+>%8)-(-6<$%$)*9)&>!)$%(;6!#8!66)

>!-.$+-8!).',%(;)!6!8&,*6<$%$)*9)JU#5*=!&).',%(;)D>%8>)-)8*($&-(&)8',,!(&).!($%&<)*9)−\1`)

3B)83−&)D-$)-++6%!.)%()L)5)U&7I(1)=>!)!"+!8&!.)+,*+*,&%*()EkG)*9)U&)%()&>!)>!-.$+-8!)

D-$) 8-68'6-&!.) 9,*3) &>!) 8>-,;!) +-$$!.4) -(.) &>!) +,*+*,&%*() EkG) *9) U&) 3!-$',!.)

!"+!,%3!(&-66<)D-$).!&!,3%(!.)'$%(;);-$)8>,*3-&*;,-+><1))

! !



,(!

!

D=G=(6+*'-7#3+*#(
!

C-%$,77/(48%+"#$%2"/;+*(%"/$%1'2,$*.%'-%,-.*($+/-.#-0%+"*%'(#0#-%'1%+"*%*-"/-2*.%2/+/34+#2%

/2+#6#+4% #-%!=NG$9%S4% /;;34#-0% /% $'3#.:$+/+*% (',+*% +'%='!*!8% 5'+"% $*7#2'-.,2+#-0% /-.%

7*+/33#2%;'347'(;"$% 2',3.%5*% $4-+"*$#$*.% #-% +"*%5,3)% 1'(78% +",$% (,3#-0%',+% +"*% *11*2+% '1%

-/-'$+(,2+,(#-0% /$% +"*% $',(2*% '1% #7;('6*.% ;*(1'(7/-2*9% K;'-% ;'347'(;"#2% +(/-$#+#'-%

5*+&**-%A!B:%/-.%?@:='!*!%+"*%7'(;"'3'04%#$%(*+/#-*.8%7*/-#-0%+"/+%+"*%2/+/34+#2%/2+#6#+4%

2/-%5*%#-6*$+#0/+*.%/-.%2'7;/(*.%#-%+"*%5,3)%1'(7%&#+"%5'+"%7/+*(#/3$%*D"#5#+#-0%#.*-+#2/3%

;3/+*:3#)*%7#2('2(4$+/3$9%!"#$% #$% #-% 2'-+(/$+% +'% +"*% $4-+"*$#$% '1%='Q!% ;'347'(;"$8%&"#2"%

(*H,#(*%2"*7#2/3%*D1'3#/+#'-%#-%'(.*(%+'%#-.,2*%+"*%+(/-$#+#'-%5*+&**-%;"/$*$9%!"#$%2"*7#2/3%

*D1'3#/+#'-%(*$,3+$%#-%+"*%1'(7/+#'-%'1%/%-/-'$+(,2+,(*.%A!:='Q!%7/+*(#/38%/-.%#-+('.,2*$%/%

6/(#*+4% '1% 1/2+'($% &"#2"% 7/4% /11*2+% 2/+/34+#2% /2+#6#+49% G'-$*H,*-+348% $#-2*% +"*% -**.% 1'(%

2"*7#2/3%*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-%"/$%5**-%*D23,.*.%#-%+"*%2/$*%'1%='!*!8%+"*%

$+'#2"#'7*+(4%'1%5'+"%?@:%/-.%A!B:='!*!%#$%#.*-+#2/3%&#+"#-%*D;*(#7*-+/3%*(('(8%7*/-#-0%

+"/+%/-4%2'7;'$#+#'-/3%2"/-0*$%#-%+"*%1'(7%'1%.*1*2+$%E%6/2/-2#*$%2/-%/3$'%5*%.#$(*0/(.*.9%%

C-%+"#$%&/48%+"*%*3*2+('2/+/34+#2%;*(1'(7/-2*%'1%5'+"%='!*!%;'347'(;"$%2/-%5*%/22,(/+*34%

#-6*$+#0/+*.%&#+"% +"*%2"/-0*% #-%2''(.#-/+#'-%0*'7*+(4%5*#-0% +"*%$'3*%.#11*(*-2*%5*+&**-%

7/+*(#/3$9%!",$8%+"*%$,;*(#'(%;*(1'(7/-2*%'1%A!B:='!*!%#$%/++(#5,+*.%+'%+"*%;"/$*%+(/-$#+#'-%

&"#2"% 0#6*$% (#$*% +'%7*+/33#2% 2'-.,2+#6#+49% !"#$% #-% +,(-% (*$,3+$% #-%7'(*% *11#2#*-+% (*/2+#'-%

)#-*+#2$% /$$'2#/+*.% &#+"% +"*% (*.,2*.% 2"/(0*% +(/-$1*(% (*$#$+/-2*% '1% +"*%7*+/33#2% ;"/$*9% C-%

2'-+(/$+%+'%A!:='Q!8%A!B:='!*!%(*7/#-$%$+/53*%/1+*(%AVVV%2423*$%#-%A%=%@!Qg*8%&#+"%-'%

'56#',$% $+(,2+,(/3% +(/-$1'(7/+#'-% #-+'% +"*% #-1*(#'(% ?@:;"/$*% '22,((#-09% M#-/3348% 0/$%

2"('7/+'0(/;"4%2'-1#(7$%/%1,33%M/(/./#2%I11#2#*-24%1'(%A!B:='!*!8% +",$%2'-1#(7#-0% +"/+%

;'347'(;"#2%2'-+('3%/33'&$%1'(%+"*%/22*$$%'1%/%"#0"34%*11#2#*-+%/-.%$+/53*%*3*2+('2/+/34$+%#-%

+"*%5,3)%1'(78%&"#2"%&',3.%'+"*(&#$*%5*%2'-$#.*(*.%2/+/34+#2/334%#-*(+9%! !



,)!

!

D=H=(E.;.%.*'.#((
!

A9% W*(+*$`8% =9% |% @'117/--8% J9% g2+/"*.(/3% 6$9% +(#0'-/3:;(#$7/+#2% 2''(.#-/+#'-% /-.%

23,$+*(#-0% #-% +(/-$#+#'-:7*+/3% .#2"/32'0*-#.*$9%A1)B31)2>!31) 7*81%+,/8% mkZmUmklV%

<Ajpk>9%

?9% S('-$*7/8%W9%N98%N*%S'*(8% X9% a9%|% X*33#-*)8% M9%g-% +"*% $+(,2+,(*% '1%7'345.*-,7%

.#$*3*-#.*%/-.%.#$,31#.*9%lBB2))A1)Q(*,;1)R!(1)2>!31%0G,8%AZUAn%<Ajpl>9%

m9% !/-08%q9%|%X#/-08%N9%Q+/5#3#`/+#'-%/-.%S/-.:O/;%!,-#-0%'1%+"*%A!:='Q!%='-'3/4*(%

54%G'6/3*-+%M,-2+#'-/3#`/+#'-9%2>!31)5-&!,1%IJ8%mnkm:mnkp%<?VAZ>9%

k9% t'#(48%N98%Q/3*"#8%=98%Q#36/8%J98%M,Y#+/8%!98%G"*-8%=98%F$*1/8%!98%Q"*-'48%t9%S98%I./8%

O9% |% G""'&/33/8% =9% G'-.,2+#-0% ='Q!% R/-'$"**+$% /$% G/+/34$+$% 1'(% @4.('0*-%

I6'3,+#'-%J*/2+#'-9%0-(*)V!&&1%+H8%l???:l??n%<?VAm>9%

Z9% O*8%P98%Q2/-3'-8%=9%N98%P*3Y'8%P98%S#/-8%h98%t,5(*38%@98%gBR*#338%F98%G'3*7/-8%X9%R98%

G/-+'-#8%=98%@,8%h98%W'-+,((#8%W98%a#,8%S%|%O#(/,3+8%@9%@9%@4.('0*-%*6'3,+#'-%/2('$$%

-/-':Q2"'++)4% Y,-2+#'-$% /+% 2/(5'-% $,;;'(+*.% ='Q!% 2/+/34$+$% #-% 5#;"/$#2% 3#H,#.%

$4$+*7$9%2>!31)2*33'(1%G.8%lkpkUlkpl%<?VA?>9%

l9% !/-08%q9%|%X#/-08%N9%=*2"/-#$7%'1%@4.('0*-%I6'3,+#'-%J*/2+#'-%'-%A!:='Q!%1('7%

M#($+%P(#-2#;3*$9%B27)2-&-61)/8%kjZm:kjlA%<?VAl>9%

n9% M/-08%c98%P/-8%X98%@*8%X98%a,'9%J98%L/-08%N98%G"*8%h98%S,8%W98%}"/'8%L98%a#,8%P98%=,8%

O98%}"-/08%@98%a#-8%!9%|%@,/-08%M9%Q+(,2+,(*%J*:.*+*(7#-/+#'-%/-.%Q,;*(2'-.,2+#6#+4%

g5$*(6/+#'-%'1%S,3)%A!%='Q!9%B(;!D1)2>!31)Q(&1)/.1%0J8%A?m?UA?mZ%<?VAp>9%

p9% G""'&/33/8% =98% Q,)% Q"#-8% @98% I./8O98% a#8% a:X98% P#-0% a'"8% W9% |% }"-/08% @9% !"*%

2"*7#$+(4% '1% +&':.#7*-$#'-/3% 3/4*(*.% +(/-$#+#'-%7*+/3% .#2"/32'0*-#.*% -/-'$"**+$9%

0-&',!)2>!31%08%?lm:?nZ%<?VAm>9%

j9% a,)'&$)#8%=9%F98%N/-#*38%F9%Q98%=*-08%M98%M'(+#2/,D8%F98%a#8%a9%|%X#-8%Q9%%I-"/-2*.%

@4.('0*-% I6'3,+#'-% G/+/34$#$% 1('7% G"*7#2/334% ID1'3#/+*.% =*+/33#2% ='Q!%

R/-'$"**+$9%A1)B31)2>!31)7*81%+H08%AV?nk:AV?nn%<?VAm>9%%

AV9% I./8% O98% c/7/0,2"#8% @98% t'#(48% N98% M,Y#+/8% !98% G"*-8% =9% /-.% G""'&/33/8% =9%

P"'+'3,7#-*$2*-2*%1('7%G"*7#2/334%ID1'3#/+*.%='Q!9%0-(*)V!&&1%+I8%Z?l%<?VA?>9%

AA9% P48%=9%F9%|%@/*(#-08%J9%J9%Q+(,2+,(/3%.*$+/5#3#`/+#'-%#-.,2*.%54%3#+"#,7%#-+*(2/3/+#'-%



,*!

!

#-%='Q!%/-.%(*3/+*.%2'7;',-.$9%2-(1)A)1)O><$%/+8%<Ajpm>9%

A?9% N/&$'-8%L9%O9%|%S,33*++8%N9%L9%I3*2+('-#2%$+(,2+,(*%/-.%2(4$+/33'0(/;"4%'1%='!*!%

/-.%L!*!9%A1)O><$1)2)7*6%.)7&-&!)O><$1%I,8%lAZjUlAnk%<Ajpn>9%

Am9% @#--*7/--8%S98%O*'(0%='$*$8%P98%S'-.*8%X98%X](0*-$*-8%W9%P98%R#*3$*-8%X9%@98%@'(2"8%

Q98% G"'()*-.'(118% C9% |% R�($)'68% X9% W9% S#'7#7*+#2% @4.('0*-% I6'3,+#'-T�='Q!%

R/-';/(+#23*$%/$%G/+/34$+%1'(%@4.('0*-%I6'3,+#'-9%A1)B31)2>!31)7*81%+IJ8%ZmVpUZmVj%

<?VVZ>9%

Ak9% !(/$/++#8% Q9% L'()% 1,-2+#'-8% *3*2+('-*0/+#6#+48% /-.% *3*2+('2"*7#2/3% 5*"/6#',(% '1%

7*+/3$9% CC9% P'+*-+#/3$% '1% `*('% 2"/(0*% /-.% b*3*2+('2"*7#2/3B% &'()% 1,-2+#'-$9% A1)

/6!8&,*-(-61)2>!31%HH8%mZAUmnp%<AjnA>9%

AZ9% X/(/7#33'8%!9%M98%X�(0*-$*-8%W9%P98%S'-.*8%X98%R#*3$*-8%X9%@98%@'(2"8%Q9%|%G"'()*-.'(118%

C9%C.*-+#1#2/+#'-%'1%F2+#6*%I.0*%Q#+*$%1'(%I3*2+('2"*7#2/3%@!%I6'3,+#'-%1('7%='Q!%

R/-'2/+/34$+$9%78%!(8!)%H+J8%AVVUAV?%<?VVn>9%

Al9% t'#(48%N98%Q/3*"#8%=98%Q#36/8%J98%M,Y#+/8%!98%G"*-8%=98%F$*1/8%!98%Q"*-'48%t9%S98%I./8%

O9% |% G""'&/33/8% =9% G'-.,2+#-0% ='Q!% R/-'$"**+$% /$% G/+/34$+$% 1'(% @4.('0*-%

I6'3,+#'-%J*/2+#'-9%0-(*)V!&&1%+H8%l???Ul??n%<?VAm>9%

An9% S'-.*8%X98%='$*$8%P9%O98%X/(/7#33'8%!9%M98%R�($)'68%X9%W9%|%G"'()*-.'(118%C9%@4.('0*-%

*6'3,+#'-%'-%-/-':;/(+#2,3/+*%+(/-$#+#'-%7*+/3%$,31#.*$9%@-,-.-<)P%$8'$$1%+G,8%?Aj:

?mA%<?VVp>9%

Ap9% IY#0,8%F98%W#-3'2"8%C9%F98%P(*$+/+8%I9%|%N(41*8%J9%F9%L9%F%$#7;3*%*3*2+('2"*7#2/3%(',+*%

+'%7*+/33#2%;"/$*%+(#3/4*(%='Q!�T%*6/3,/+#'-%/$%*3*2+('2/+/34$+$%/-.%$,;*(2/;/2#+'($9%A1)

5-&!,1)2>!31)B%08%AAmAlUAAmmV%<?VAn>9%

Aj9% h#'-08% M98% L/-08% @98% a#,8% h98% Q,-8% X98% S('-0*($7/8% =98% P';8% I9% |% G,#8% c9% a#%

C-+*(2/3/+#'-%#-%='Q!T%C-%Q#+,%g5$*(6/+#'-%'1%C+$%N4-/7#2$%/-.%!,-#-0%g;+#2/3%/-.%

I3*2+(#2/3%P(';*(+#*$9%0-(*)V!&&1%+08%lnnnUlnpk%<?VAZ>9%

?V9% h#/8%X98%L/-08%X98%G"/'8%N98%G"*-8%}98%a#,8%}98%W,'8%X:a98%c/-8%X9%|%h#/-0%Q"*-8%}9%

P"/$*%*6'3,+#'-%'1%3#+"#,7%#-+*(2/3/+#'-%.4-/7#2$%#-%?@:='Q!9%0-(*$8-6!%K8%nZmmU

nZkV%<?VAn>9%

?A9% W/-8%=98%L/-08%X9%c9%a#8%h9%L98%}"/-08%Q9%@98%a#8%c9%L98%W/&/`'*8%c98%Q,-8%q9%|%

X*-/8%P9%Q+(,2+,(*$%/-.%P"/$*%!(/-$#+#'-%'1%/%='Q!%='-'3/4*(9%A1)O><$1)2>!31)2%++.8%



,+!

!

AZAZUAZ??%<?VAk>9%

??9% @*#$#-08%X9%|%W/-/+`#.#$8%=9%O9%ID1'3#/+*.%/-.%J*$+/2)*.%='Q!%/-.%LQ!T�%C'-#2%'(%

R*,+(/3%Q;*2#*$d%I-2/;$,3/+#'-%/-.%g(.*(#-0%'1%@/(.%I3*2+(';'$#+#6*%G/+#'-$9%A1)B31)

2>!31)7*81%+I+8%AAn?VUAAnm?%<Ajjj>9%

?m9% Q,-08%X9%@98%@*'8%@98%Q#8%Q98%@4*'-%W#78%c98%J/*%R'"8%@98%Q'-08%W98%W#78%X98%a**8%G:

Q98%Q*'8%Q:c98%W#78%N:@98%W,0%W#78%@98%L''-0%c*'78%@98%W#78%!:@98%G"'#8%Q:c98%

Q,-0%W#78%X9%|%X'8%=:@9%G';3/-/(%$*7#2'-.,2+'(:7*+/3%2#(2,#+(4%.*1#-*.%'-%1*&:

3/4*(% ='!*!% 6#/% ;'347'(;"#2% "*+*('*;#+/D49% 0-&1) 0-(*&!8>(*61% +I8% AVlkUAVnV%

<?VAn>9%

?k9% W,7/(8%F9%|%F"3,&/3#/8%P9%W9%I3*2+('-#2%$+(,2+,(*%'1%+(/-$#+#'-%7*+/3%.#2"/32'0*-#.*$%

7'-'3/4*($%A@:=h!%<=%s%='8%Lf%h%s%Q8%Q*8%!*>%1('7%/5:#-#+#'%+"*'(4T%-*&%.#(*2+%

5/-.%0/;%$*7#2'-.,2+'($9%/',1)O><$1)A1)S%.08%<?VA?>9%

?Z9% t*33#-0/8%=9%S98%.*%X'-0*8%J9%|%@//$8%G9%Q*7#2'-.,2+'(%+'%7*+/3%+(/-$#+#'-%#-%='!*!9%

A1)7*6%.)7&-&!)2>!31%I8%?jjUmV?%<AjnV>9%

?l9% P,'+#-*-8%N9%|%R*&-"/78%J9%I9%%!"*%2(4$+/3%$+(,2+,(*%'1%='!*!9%B8&-)2,<$&-66*;,1%

+G8%ljAUlj?%<AjlA>9%

?n9% S('&-8%S9%I9%!"*%G(4$+/3%Q+(,2+,(*$%'1%L!*!%/-.%@#0":!*7;*(/+,(*%='!*!9%B8&-)

2,<$&%I,8%<Ajll>9%

?p9% Q*')8%X98%3**8%X:@98%G"'8%Q98%X#8%S98%L'-%W#78%@98%W&'-8%=98%W#78%N98%W#78%c:=98%@'%

g"8%Q98%L-0%W#78%Q98%@**%a**8%c98%Q'-8%c:L9%|%c/-08%@9%F2+#6*%"4.('0*-%*6'3,+#'-%

+"(',0"%3/++#2*%.#$+'(+#'-%#-%7*+/33#2%='!*!9%JP)5-&!,1%G8%?ZVlA%<?VAn>9%

?j9% W*,78%N9% @98% G"'8% Q98% @'%W#78% X98% G"'*8% N:@98% Q,-08% @:X98% W/-8%=98% W/-08% @98%

@&/-08%X:c98%L-0%W#78%Q98%c/-08%@9%G"/-08%W9%X9%|%@**%a**8%c9%S/-.0/;%';*-#-0%

#-%1*&:3/4*(*.%7'-'23#-#2%='!*!9%0-&',!)O><$%8$%++8%kp?:kpl%<?VAZ>9%%

mV9% Q'-08% Q98% W*,78% N9% @98% G"'8% Q98% P*(*33'8% N98% W#78% c9% |% @**% a**8% c9% % J''7%

!*7;*(/+,(*%Q*7#2'-.,2+'(:=*+/3%!(/-$#+#'-%'1%='!*!%!"#-%M#37$%I-0#-**(*.%54%

Q+(/#-9%0-(*)V!&&1%+/8%App:Ajm%<?VAl>9%%

mA9% }",/-08%P98%Q,-8%c98%N'-08%P98%Q7#+"8%L98%Q,-8%}98%O*8%c98%P*#8%c98%G/'8%}98%FY/4/-8%

P9%=98%Q"*-8%X9%|%c*8%=9%J*6#$#+#-0%+"*%J'3*%'1%F2+#6*%Q#+*$%1'(%@4.('0*-%I6'3,+#'-%

J*/2+#'-%+"(',0"%P(*2#$*%N*1*2+%F.Y,$+#-09%B.H1)@'(8&1)5-&!,1%IK8%AjVA?jV%<?VAj>9%



,,!

!

m?9% =2=/-,$8%X9%S98%G,--#-0"/78%O98%=2I6'48%R98%G,33*-8%G9%P98%O#+48%M98%Q2"7#.+8%=98%

=2F+**(8%N98%=,33/()*48%N98%Q"6*+$8%C9%t98%@,(3*48%P9%W98%@/33/78%!9%|%N,*$5*(08%O9%

Q9% O('&+"% '1% A!�:='!*!% 54% !"*(7/334% F$$#$+*.% G'-6*($#'-% '1% I3*2+('.*;'$#+*.%

!*33,(#,7%M#37$9%B27)B++61)/(!,;<)5-&!,1%I8%Z?AUZmV%<?VAj>9%

mm9% a,D/8%X98%t'$*2)48%P98%=/`�-*)8%t98%Q*.7#.,5$)48%N98%P,7*(/8%=98%a/`/(8%P%|%Q'1*(8%

}9% a/4*(*.% !(/-$#+#'-:=*+/3% N#+*33,(#.*$% #-% I3*2+('2/+/34+#2% F;;3#2/+#'-$% :%

G'-+(/$+#-0%P(';*(+#*$9%B27)2-&-61%J8%ZnVlUZnAl%<?VAn>9%

mk9% W-';8%g9%|%=/2N'-/3.8%J9%N9%G"/3)'0*-#.*$%'1% +"*%!(/-$#+#'-%I3*7*-+$9%2-(1)A1)

2>!31%HK8%pjn:jVk%<AjlA>9%

mZ9% t*33#-0/8%=9%S98%.*%X'-0*8%J9%|%@//$8%G9%Q*7#2'-.,2+'(%+'%7*+/3%+(/-$#+#'-%#-%='!*!9%

A1)7*6%.)7&-&!)2>!31%I8%?jj:mV?%<AjnV>9%%

ml9% J*6'3#-$)48%I9%|%S**(-+$*-8%N9%X9%I3*2+(#2/3%P(';*(+#*$%'1%�:%/-.%�:='!*!%/$%F11*2+*.%

54% Q+'#2"#'7*+(4% /-.% P(*;/(/+#'-% !*7;*(/+,(*9% A1) O><$1) 2>!31) 7*6%.$) O!,;-3*()

O,!$$%IJ8%Z?mUZ?l%<Ajll>9%

mn9% !'548%S9%@9%IhPOKC8%/%0(/;"#2/3%,$*(%#-+*(1/2*%1'(%OQFQ9%A1)B++61)2,<$&-66*;,1%HG8%

?AVU?Am%<?VVA>9%

mp9% X/-/8%=9%W98%Q#-0"8%F98%Q/7;/+"8%F98%J/'8%G9%R9%J9%|%L/0"7/(*8%K9%t9%Q+(,2+,(*%/-.%

I3*2+('-:!(/-$;'(+%P(';*(+#*$%'1%F-#'-:N*1#2#*-+%='!*!T%F%G'75#-*.%ID;*(#7*-+/3%

/-.% !"*'(*+#2/3% Q+,.49% l!%&$8>,%9&) 9m,) B(*,;1) '(.) B66;1) 2>!3%!% /GI8% AmplUAmjl%

<?VAl>9%

mj9% }"',8%a98%},5/#(8%F98%L/-08%}98%}"/-08%h98%g,4/-08%M98%h,8%W98%M/-08%L98%K*-'8%W98%

a#8%X98%P/3/2#'$8%!98%W'-08%X9%|%N(*$$*3"/,$8%=9%Q9%Q4-+"*$#$%'1%@#0":q,/3#+4%a/(0*:

F(*/%@'7'0*-',$% A!�%='!*!% 1('7%G"*7#2/3%t/;'(%N*;'$#+#'-9%B.H1)5-&!,1%I.8%

jZ?lUjZmA%<?VAl>9%

kV9% O,'8%@98%c/-08%!98%c/7/7'+'8%=98%}"',8%a98%C$"#)/&/8%J98%K*-'8%W98%!$,)/0'$"#8%W98%

}"-/08% }98% N(*$$*3"/,$8% =9% Q9% |% Q/#+'8% J9% N',53*% (*$'-/-2*% J/7/-% 7'.*$% #-%

7'-'3/4*(%/-.%1*&:3/4*(%='!*!9%O><$1):!H1)S)#)2*(.!($1)5-&&!,)5-&!,1)O><$1%K+8%

?VZkAZ%<?VAZ>9%

kA9% O/'8%Q98%a#-8%c98%X#/'8%h98%Q,-8%c98%a,'8%q98%}"/-08%L98%a#8%N98%c/-08%X9%|%h#*8%c9%

P/(+#/334%'D#.#`*.%/+'7#2%2'5/3+%3/4*($%1'(%2/(5'-%.#'D#.*%*3*2+('(*.,2+#'-%+'%3#H,#.%

1,*39%0-&',!%0IK8%lpUnA%<?VAl>9%



,-!

!

k?9% t'#(48%N98%G""'&/33/8%=98%O'0'+$#8%c98%W'+'68%R9%F98%a#8%c98%P*--*(8%J9%=9%Q2"//)8%

J9%I9%|%L*#$$8%P9%Q9%S*$+%P(/2+#2*$% 1'(%J*;'(+#-0%I3*2+('2/+/34+#2%P*(1'(7/-2*%'1%

R/-'7/+*(#/3$9%B27)0-(*%+I8%jlmZUjlmp%<?VAp>9%

km9% g$"#)/&/8%W98%R/0/#8%=9%|%g7#8%Q9%G"/(/2+*(#`/+#'-%'1%7'345.*-,7%2/(5#.*$% 1'(%

7*+"/-*% (*1'(7#-0% 54% !PJ8% hJN8% /-.% hPQ9% A1) O><$1) 2>!31) S% +,08% jA?kUjAmA%

<?VVA>9%

kk9% t(,5*38%@9%|%@,8%h9%='345.*-,7%S'(#.*%/-.%G/(5#.*%G/+/34`*%@4.('0*-%I6'3,+#'-%

#-%5'+"%F2#.#2%/-.%S/$#2%Q'3,+#'-$9%B(;!D1)2>!31)Q(&1)/.1)0+8%A?nVm:A?nVl%<?VA?>9%

kZ9% =*()#8%N98%M#*(('8%Q98%t(,5*38%@9%|%@,8%h9%F7'(;"',$%7'345.*-,7%$,31#.*%1#37$%/$%

2/+/34$+$% 1'(% *3*2+('2"*7#2/3% "4.('0*-% ;('.,2+#'-% #-% &/+*(9% 2>!31) 78%1% I8% A?l?%

<?VAA>9%

kl9% X/*0*(7/--8%L9%|%!(#5,+$2"8%@9%C-+*(1/2#/3%;(';*(+#*$%'1%$*7#2'-.,2+#-0%+(/-$#+#'-%

7*+/3%2"/32'0*-#.*$9%O,*;,!$$)%()7',9-8!)78%!(8!%IK8%AUAln%<Ajpp>9%

kn9% W*,78%N9%@98%2"'8%Q98%@'%W#78%X98%G"'*8%N:@98%Q,-08%@:X98%W/-8%=98%W/-08%@98%@&/-08%

X:c98%L-0%W#78%Q98%c/-08%@8%G"/-08%W9%X9%|%@**%a**8%c9%S/-.0/;%';*-#-0%#-%1*&:

3/4*(*.%7'-'23#-#2%='!*!9%0-&',!)O><$1%++8%kp?Ukpl%<?VAZ>9%

kp9% q#/'8%@98%@,/-08%}98%a#,8%Q98%a#,8%c98%a#8%X9%|%q#8%h9%a#H,#.:*D1'3#/+*.%7'345.*-,7%

+*33,(#.*%-/-'$"**+$%&#+"%$,;*(#'(%*3*2+('2/+/34+#2%"4.('0*-%*6'3,+#'-%;*(1'(7/-2*$9%

2!,-31)Q(&1%GG8%?A?VZU?A?Vj%<?VAp>9%

kj9% =2O34--8%X9%G98%G/$2/33/-/:=/+i/$8%C98%M(/$*(8%X9%P98%J'0*(8%C98%=2F33#$+*(8%X98%=#(/$8%

@9%R98% Q47*$8%=9%N9%|%O/-#-8% F9%c9%='345.*-,7%N#+*33,(#.*% J*-.*(*.% #-+'% /-%

I11#2#*-+% /-.% Q+/53*% I3*2+('2/+/34$+% 1'(% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% 54%

P'347'(;"#2%G'-+('39%/(!,;<)=!8>(*61%/8%mkZUmZV%<?VAp>9%

ZV9% O]7*`8%J98%M*(-�-.*`:t*0/8%F98%M*3#,8%X9%=9%|%F3./`8%F9%@4.('0*-%*6'3,+#'-%'-%P+%

$#-03*% 2(4$+/3% $,(1/2*$9% I11*2+$% '1% #((*6*($#534% /.$'(5*.% 5#$7,+"% /-.% /-+#7'-4% '-%

"4.('0*-%/.$'(;+#'-%/-.%*6'3,+#'-%'-%P+%<AVV>9%A1)O><$1)2>!31%KJ8%knljUknnl%<Ajjm>9%

ZA9% =/()'6#�8%R9%=98%O(0,(8% S9%R9%|%J'$$8% P9%R9% !*7;*(/+,(*:N*;*-.*-+%@4.('0*-%

I3*2+('2"*7#$+(4%'-%P3/+#-,7%a'&:C-.*D%Q#-03*:G(4$+/3%Q,(1/2*$%#-%F2#.%Q'3,+#'-$9%

A1)O><$1)2>!31)S%+,+8%ZkVZUZkAm%<Ajjn>9%

Z?9% !$/#8%G98%G"/-8%W98%R�($)'68%X9%W9%|%F5#3.:P*.*($*-8%M9%!"*'(*+#2/3%#-$#0"+$%#-+'%+"*%



-.!

!

"4.('0*-% *6'3,+#'-% /2+#6#+4% '1% 3/4*(*.% +(/-$#+#'-%7*+/3% .#2"/32'0*-#.*$9%7',91) 78%1%

/G,8%AmmUAkV%<?VAZ>9%

!

( (



-%!

!

G=(M&*+'%@#$&--3*.(1+%K5+-+0@(+;(<48FC+4.!"
!

G'-+#-,#-0%&#+"% +"*% $'3#.:$+/+*% (',+*% +'%='!*!8% ',(% *11'(+$% /(*% -'&% +,(-*.% +'&/(.$% +"*%

7*+/33#2%A!B:='!*!% *D23,$#6*348% /-.% 1'2,$%'-% #-6*$+#0/+#-0% +"*%*11*2+%'1%7'(;"'3'04%'-%

2/+/34+#2% /2+#6#+49% M*&% (*;'(+$% "/6*% #-6*$+#0/+*.% +"*% *11*2+% '1% -/-'$+(,2+,(#-0% ='!*!f%

"'&*6*(%*6#.*-2*%'1%+"*#(%*3*2+('2/+/34+#2%;*(1'(7/-2*%+'&/(.$%+"*%@IJ%#$%3#7#+*.9%C-%+"#$%

2"/;+*(8%/%-/-'2(4$+/33#-*%6/(#/-+%'1%A!B:='!*!%#$%$4-+"*$#$*.%H%-%/%$'3#.:$+/+*%7*+"'.%/+%/%

(*7/()/534%3'&%+*7;*(/+,(*%'1%kVV%yG8%/+%&"#2"%?@:='!*!%&',3.%5*%+"*(7'.4-/7#2/334%

*D;*2+*.9%F$%$,2"8%+"#$%-*&%-/-'2(4$+/33#-*%A!B:='!*!%#$%1,334%2"/(/2+*(#$*.%+'%2'-1#(7%+"*%

7'-'23#-#2%$+(,2+,(*8%/-.%#+$%2/+/34+#2%/2+#6#+4%2'7;/(*.%&#+"%#+$%"#0"%+*7;*(/+,(*%2(4$+/33#-*%

2',-+*(;/(+9%%%

G=<=(>*$%+/7'$3+*((

C"!"!"$%9/&>'&.8$-,2&'5$&,$!=PFE,='!"
!

!"*%;"/$*%;,(*%$4-+"*$#$%'1%A!B:='!*!%#$%$4-+"*+#2/334%2"/33*-0#-0%.,*%+'%+"*%$7/33%*-*(04%

.#11*(*-2*%5*+&**-%+"*%?@%/-.%A!B%;"/$*$9'(!%Q4-+"*+#2%(',+*$%/(*%/3$'%$*-$#+#6*%+'%$,5+3*%

2"/-0*$% #-% *D;*(#7*-+/3% ;/(/7*+*($8% %1!1% *3*7*-+/3% 2'7;'$#+#'-% /-.% +*7;*(/+,(*9)% C-%

/..#+#'-8%A!B:='!*!% #$%7*+/$+/53*8%/-.%"/$%"#$+'(#2/334%(*H,#(*.%"#0"%+*7;*(/+,(*$%<�pZV%

yG>%#-%'(.*(%+'%0*-*(/+*%+"*%$#-03*%;"/$*%7/+*(#/39*%!"*%$'3#.:$+/+*%$4-+"*$#$%'1%5,3)%A!B:

='!*!%(*$,3+*.%#-%/%$+/53*%/-.%;"/$*%;,(*%7/+*(#/3%2/;/53*%'1%*6'36#-0%"4.('0*-8%"'&*6*(%

#+$%/2+#6#+4%+'&/(.$%+"*%@IJ%#$%-'+%'-%;/(%&#+"%+4;#2/3%$+/+*:'1:+"*:/(+%!=NG%*3*2+('2/+/34$+$%

<!/53*% k:A>9% !"*% (*/$'-% 1'(% +"#$% #$%7'$+% 3#)*34% .,*% +'% +"*% 5,3)% -/+,(*% '1% +"*% $'3#.:$+/+*%

7/+*(#/38%&"#2"%7*/-$%+"*%.*-$#+4%'1%2/+/34+#2/334%/6/#3/53*%/2+#6*%$#+*$%#$%3#7#+*.%.,*%+'%3'&%

$,(1/2*%/(*/9%!"*%2/+/34$+$%.*;#2+*.%#-%!/53*%k:A8%"'&*6*(8%/(*%*#+"*(%-/-'$+(,2+,(*.%<&"#2"%

#-2(*/$*$% +"*% -,75*(% '1% 2/+/34+#2/334% /2+#6*% $#+*$>% '(% /(*% $,;;'(+*.% '-%7/+*(#/3$% $,2"% /$%

(*.,2*.% 0(/;"*-*% 'D#.*% <JOg>8% &"#2"% /(*% 2/;/53*% '1% #-2(*/$#-0% 2'-.,2+#6#+4% +"(',0"%

.';#-09%!"#$%0#6*$%(#$*%+'%2'-$#.*(/534%3'&*(%'6*(;'+*-+#/3$%&"*-%2'7;/(*.%&#+"%$'3#.:$+/+*%

5,3)%A!B:='!*!%/-.%+"*%$#-03*%2(4$+/33#-*%A!B:='!*!%$+,.#*.%54%Q*')%!&)-69+%

! !



-&!

!

7028&'-)(*'2*3+-,%$*()*9)U/:)-8&%H%&<)%()$&-&!#*9#&>!#-,&)=5P2)!6!8&,*8-&-6<$&$1)

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

!"0'12'34'53−!"

6"78$'9$:;8''

)3('<85−#/'
=878>8?58'

D04N"P)O@L5)(%" UTX"63" Y\" #$%:.(&"U"%*B"&"

<-*'4("/&2+.%4"P)O@

L5)(%"
URT"63" PQY" '"

15084("'2&5-B"L5<%" Q\X"63" RX" ("

L5<%"K%*5:%&.-/4(+" PYX"63" RR@TX" )"

;F,54-%.(B"P)@L5<%"

K%*5+$((.+"
PWX"63" VU" *"

L5<%]!EH" PTX"63" VP" +,"

=65&:$50+"L5<%" QXX"63" TX" ++"

^L5-<+-_
%−"*%*5/40+.(&+"

5*"/%&85*"+0::5&.+"
P\X"@"QQX"63" U\@RY" +%"

#0(<.`L5<%"G(.(&5@

*%*5,&%6(+"
PUX"63" V\" +-"

1(,(/.@&-/$"L5<%"

*%*5+$((.+"
QXX"63" RX" +."

)@S<%"*%*5+$((.+" QUX"63" TX" +'"

S<%]!EH" QTX"63" R\" +&"

%

Q+,.#*$% #-+'% +"*%/;;3#2/+#'-%'1%-/-'$+(,2+,(*.%A!B:='!*!%/$%/-%*3*2+('2/+/34$+%"/6*%5**-%

3#7#+*.%+",$%1/(9%'-<'0%='$+%2'77'-348%-/-'$+(,2+,(*.%='!*!!#$%/2"#*6*.%+"(',0"%2"*7#2/3%

*D1'3#/+#'-%'1%5,3)%;'&.*($%'(%54%2"*7#2/3%6/;',(%.*;'$#+#'-9%F%(*2*-+%$+,.4%54%q#/'%!&)-61)

.*6*3';*.%3#H,#.:*D1'3#/+*.%A!B:='!*!%-/-'$"**+$%1('7%5,3)%?@:='!*!9'-%C-%+"#$%$+,.48%+"*%

/,+"'($%/#7%+'%#-2(*/$*%+"*%-,75*(%'1%/2+#6*%$#+*$%54%*D1'3#/+#-0%5,3)%?@:='!*!%#-+'%7'-':%

'(% 1*&:3/4*(*.%-/-'$"**+$9%F%$#0-#1#2/-+%*-"/-2*7*-+% #-%'6*(;'+*-+#/3% 1('7%zZVV%7t%+'%

mlV%7t%/+% T)s%−AV%7F%27−!% #$%'5$*(6*.% #-%A%=%@!Qg*9%!"*%/,+"'($% +"*(*1'(*%23/#7%/-%

#.*-+#2/3% ;*(1'(7/-2*% +'% +"*% 5,3)% A!B:='!*!% (*;'(+*.% #-% G"/;+*(% m8,% /-.% /++(#5,+*% +"*%

#7;('6*.%;*(1'(7/-2*%+'%+"*%#-2(*/$*.%-,75*(%'1%/2+#6*%$#+*$9%@'&*6*(8%+"*%/,+"'($%1/#3%+'%

+/)*%+"*%?@%+'%A!B%;"/$*%+(/-$#+#'-%#-+'%2'-$#.*(/+#'-8%+",$%7/)#-0%+"*%#7;/2+%'1%+"*%2"/-0*%

#-%7'(;"'3'04%'-%+"*%/2+#6#+4%(/+"*(%,-23*/(9%C-%1/2+8%+"*%$#7#3/(#+4%'1%+"*%-/-'$"**+$%&#+"%

+"*%5,3)%A!B:='!*!%#-%G"/;+*(%m%&',3.%#-$+*/.%$,00*$+%+"/+%#-2(*/$#-0%+"*%$,(1/2*%/(*/%54%

-/-'$+(,2+,(#-0%"/$%-'%*11*2+%'-%+"*%2/+/34+#2%/2+#6#+48%$#-2*%+"*%;*(1'(7/-2*%#$%#.*-+#2/3%1'(%

5'+"%7'(;"'3'0#*$9%F..#+#'-/3348%/$%(*;'(+*.%54%a,D/%!&)-698%2"*7#2/3%*D1'3#/+#'-%'1%5,3)%



-'!

!

?@:='!*!%,$#-0%(:5,+433#+"#,7%<(:S,a#>%(*$,3+$%#-%/-%#7;('6*7*-+%#-%2/+/34+#2%/2+#6#+49'/%

@'&*6*(8%#-%2'-+(/$+%+'%+"*%(*;'(+%54%q#/'%!&)-614'-%*D1'3#/+#'-%,$#-0%(:S,a#%.'*$%-'+%#-.,2*%

/%;"/$*%+(/-$#+#'-%1('7%?@:%+'%A!B:='!*!9%!"*(*1'(*8%#-%+"#$%2/$*8%#+%#$%,-$,(;(#$#-0%+"/+%+"*%

2"/-0*% #-%7'(;"'3'04% 1('7% 5,3)% +'% 1*&:3/4*(*.% -/-'$"**+$% "/$% /% $#0-#1#2/-+% #7;/2+% '-%

2/+/34+#2%/2+#6#+48%/$%+"*%*.0*$%'1%+"*%?@%7/+*(#/3%/(*%2/+/34+#2/334%/2+#6*9%

!"*(*1'(*8%+"*%*11*2+%'1%-/-'$+(,2+,(#-0%'-%+"*%2/+/34+#2%/2+#6#+4%'1%A!B:='!*!%"/$%-'+%4*+%

5**-%/22,(/+*34%#-6*$+#0/+*.9%!"#$%#$%;(#7/(#34%.,*%+'%+"*%2"/33*-0#-0%$4-+"*+#2%2'-.#+#'-$%

(*H,#(*.% +'% #$'3/+*% ;"/$*%;,(*%7*+/$+/53*% A!B:='!*!%&"#2"%0*-*(/334% 1'2,$% '-% +"*% b+';:

.'&-B%*D1'3#/+#'-%'1%5,3)%;'&.*($9%F-/3'0',$%+'%='Q!8%+"*$*%(',+*$%/(*%'1+*-%2'7;3*D%/-.%

#-6'36*% /% 6/(#*+4% '1% 1/2+'($%&"#2"%7/4% 2'7;('7#$*% +"*% 2/+/34+#2% /2+#6#+49%@*-2*8% .#(*2+%

7*+"'.$% '1% '5+/#-#-0% -/-'$+(,2+,(*.% A!B:='!*!% /(*% -**.*.% #-% '(.*(% +'% /22,(/+*34%

#-6*$+#0/+*%+"*%#-+(#-$#2%/2+#6#+4%'1%+"*%A!B%;"/$*9%%

C"!"#"$\,Q$=')B'-(&2-'$!=PFE,='!"
!

R/-'$+(,2+,(*$%'1%='!*!%/(*%2'-$#.*(*.%7'(*%$4-+"*+#2/334%2"/33*-0#-0%+"/-%+"'$*%'1%='Q!%

/-.%='Q*!9%!"#$%#$%#-%;/(+%.,*%+'%+"*%+*-.*-24%'1%='!*!%+'%5*%7'(*%(*/.#34%'D#.#$*.%+"/-%

+"*%$,31#.*%'(%$*3*-#.*%.*(#6/+#6*$9%M'(%*D/7;3*8%(*/2+#'-%'1%+*33,(#,7%&#+"%'D40*-%(*/.#34%

;('.,2*$%!*g!%$;*2#*$8%&"*(*/$%$,31,(%/-.%$*3*-#,7%(*H,#(*%/..#+#'-/3%$+*;$%/-.%(*/2+/-+$%

#-%'(.*(%+'%5*%'D#.#$*.9!1%Q#7#3/(348%+"*%5'-.#-0%*-*(04%'1%=':!*%#$%7,2"%&*/)*(%+"/-%+"/+%

'1%=':Q%/-.%=':Q*8%&"#2"%+*-.$%+'%(*$,3+%#-%/%!*%.*1#2#*-24%/$%+*33,(#,7%#$%3'$+%/$%/%6/;',(%

/+%"#0"%+*7;*(/+,(*$%.,*%+'%+"*%.*2'7;'$#+#'-%'1%='!*!9!%!"*$*%1/2+'($%2'-+(#5,+*%+'%+"*%

.#11#2,3+4%#-%$*3*2+#6*34%+/(0*+#-0%/%$#-03*%;"/$*%'1%='!*!8%&#+"%/%7#D+,(*%'1%?@%/-.%A!B%

2'77'-34%'5$*(6*.9%%

Q,-% !&) -69!'% /-.% $,5$*H,*-+34% a#,% !&) -69!!% (*;'(+*.% +"*% .#(*2+% $'3,+#'-% $4-+"*$#$% '1%

-/-'$+(,2+,(*.%A!B:='!*!%/+%/%(*7/()/534%3'&%+*7;*(/+,(*%'1%mVV%yG9%%!"*%1'(7/+#'-%'1%

+"*% 7*+/$+/53*% A!B:='!*!% /+% $,2"% /% 3'&% +*7;*(/+,(*% #$% $,(;(#$#-08% $#-2*% +"*%

+"*(7'.4-/7#2/334% $+/53*% ?@% ;"/$*% &',3.% 5*% *D;*2+*.9% C-% 5'+"% 2/$*$8% A!B:='!*!% #$%

;(*$*-+*.%/$%,-#1'(7%13'&*(:3#)*%-/-'$+(,2+,(*$%7/.*%,;%'1%1*&:3/4*(%-/-'$"**+$9%@'&*6*(8%

-*#+"*(% '1% +"*$*% 7/+*(#/3$% "/6*% 5**-% +*$+*.% 1'(% +"*% "4.('0*-% *6'3,+#'-% (*/2+#'-9% !"*%

-/-'$+(,2+,(*.% 7/+*(#/3% ;('.,2*$% /% PhJN% ;/++*(-% &#+"% $,5$+/-+#/334% 5('/.*(% ;*/)$%

2'-$#$+*-+%&#+"% +"*%.#$'(.*(*.%-/+,(*%'1% +"*%-/-'$+(,2+,(*$9%Q,-%!&)-69% $,00*$+*.% +"/+% +"*%

1'(7/+#'-%'1% +"*%"#0"% +*7;*(/+,(*%7'-'23#-#2%;"/$*%&/$%.,*% +'%0(/#-%5',-./(4%;#--#-08%

&"#2"8%/22'(.#-0%+'%NM!%$+,.#*$8%;(*6*-+$%+"*%+(/-$1'(7/+#'-%#-+'%?@:='!*!9%!"*%A!B%;"/$*%



-(!

!

#$%+"*(*1'(*%$+/5#3#$*.%54%#+$%$7/33%0(/#-%$#`*$%/-.%;'342(4$+/33#-#+49!'(!))!"*%.#(*2+%$4-+"*$#$%

'1%/%$+/53*%-/-'$+(,2+,(*.%6/(#/-+%'1%A!B:='!*!%&',3.%/33'&%1'(%/%(*3#/53*%2'7;/(#$'-%'1%

2/+/34+#2%/2+#6#+#*$%&#+"%5,3)%A!B:='!*!9%@*-2*8%+"*%*11*2+%'1%7'(;"'3'04%/-.%6/(4#-0%/2+#6*%

$#+*$%7/4%5*%2'-$#.*(*.9%%

C"!"?"$7<0'$%.&'5$A5"$:(5(3$D3(/'$

!

F$%.#$2,$$*.%#-%G"/;+*(%m8%;(*6#',$%$+,.#*$%"/6*%(*;'(+*.%+"/+%#-%+"*%7*+/33#2%;"/$*8%+"*%5/$/3%

;3/-*%#$%+"*%7/#-%/2+#6*%$#+*8%&"#2"%#$%2'-$#.*(*.%2/+/34+#2/334%#-*(+%#-%+"*%$*7#2'-.,2+#-0%

1'(79%L'()%#-%+"*%;(*6#',$%2"/;+*(%"/$%$"'&-%+"/+%+"*%'(#0#-%'1%2/+/34+#2%/2+#6#+4%#$%.,*%+'%

+"*%*7*(0*-2*%'1%7*+/33#2%2'-.,2+#6#+4%&"#2"%#$%/$$'2#/+*.%&#+"%+"*%;"/$*%+(/-$#+#'-%1('7%

?@%+'%A!8%(/+"*(%+"/-%.,*%+'%2"/-0*$%#-%7'(;"'3'04%/-.%E%'(%2'7;'$#+#'-9,%%

C-% +"*%2/$*%'1%$*7#2'-.,2+#-0%!=NG$8% %1!1)?@:='Q!8%?@:='!*!8%!&814) +"*%5/$/3%;3/-*% #$%

2'-$#.*(*.%2/+/34+#2/334%#-*(+8%&"*(*/$%+"*%*.0*%$#+*$%.#$;3/4%/-%/2+#6#+4%23'$*%+'%;3/+#-,79/%

K;'-% +(/-$#+#'-#-0%1('7%$*7#2'-.,2+#-0%?@:% +'%7*+/33#2%A!B:%;"/$*$8%"'&*6*(8% +"*%5/$/3%

;3/-*% "/$% 5**-% ;('6*-% +'% 5*% 2/+/34+#2/334% /2+#6*% .,*% +'% +"*% *7*(0*-2*% '1% 7*+/33#2%

2'-.,2+#6#+49%C-%+"*%2/$*%'1%='!*!8%+"*%7*+/33#2%;(';*(+#*$%/(#$*%.,*%+'%+"*%.#$+'(+#'-%'1%+"*%

�='!*,�%'2+/"*.(/8%&"#2"%.#$;3/2*$%+"*%='%/+'7%1('7%+"*%2*-+(*%'1%+"*%'2+/"*.(/9%!"*%='%

/+'7%+"*-%2'7*$%#-+'%23'$*%2'-+/2+%&#+"%#+$%-*#0"5',(#-0%='%/+'78%/-.%1'(7$%=':='%7*+/3%

5'-.$%<M#0,(*%k:A>9%%

%

! !

!"#$%&'-)(*'V-&&%8!)$&,'8&',!$)*9)L=X#5*=!&)>%;>6%;>&%(;)&>!)+,!$!(8!)*9)5*#5*)?*(.$1):!.)

$+>!,!$)-,!)5*)-&*3$)-(.)?6'!)$+>!,!$)-,!)=!)-&*3$1))

!

!

%



-)!

!

G""'&/33/%!&)-61%$',0"+%+'%#-6*$+#0/+*%+"*%2'-+(#5,+#'-%'1%+"*%*.0*%/-.%5/$/3%;3/-*%/2+#6*%

$#+*$%+'%+"*%2/+/34+#2%/2+#6#+4%'1%?@:%/-.%A!:='Q!"-/-'$"**+$9!*%!'%.'%+"#$8%5'+"%7/+*(#/3$%

&*(*%;/(+#/334%'D#.#$*.8%&#+"%+"*%*.0*%$#+*$%5*#-0%)-'&-%+'%5*%7'(*%(*/.#34%'D#.#$*.%+"/-%

+"*%5/$/3%;3/-*9!+%F$%/%(*$,3+8%+"*%*3*2+('2/+/34+#2%;*(1'(7/-2*%'1%+"*%*.0*%'D#.#$*.%?@:='Q!%

-/-'$"**+$%&/$% 1',-.% +'% .*2(*/$*8%&"#3*% +"/+% '1% +"*% *.0*% 'D#.#`*.% A!:='Q!% -/-'$"**+$%

(*7/#-*.%,-/11*2+*.9%Q#-2*%'D#./+#'-%'1%+"*%A!:='Q!%*.0*$%"/$%-'%*11*2+%'-%+"*%2/+/34+#2%

/2+#6#+48%#+%&/$%2'-23,.*.%+"/+%+"*%*.0*%$#+*$%/(*%-'+%#-6'36*.%#-%+"*%(*/2+#'-9%J/+"*(8%+"#$%

(*$,3+%#-.#2/+*$%+"/+%+"*%(*/2+#'-%'22,($%'-%+"*%5/$/3%;3/-*9%L"*(*/$%1'(%?@:='Q!8%+"*%3'$$%

'1%2/+/34+#2%/2+#6#+4%;('6*$%+"/+%"4.('0*-%*6'3,+#'-%'22,($%'-%+"*%*.0*$9%%

R'&8% #-% /-% /++*7;+% +'% #7;('6*% +"*% 2/+/34+#2% /2+#6#+48%&*% #-6*$+#0/+*% $'3*34% +"*% *11*2+% '1%

-/-'$+(,2+,(#-0%'-%A!B:='!*!9%C-%+"#$%&/48%+"*%#-+(#-$#2%/2+#6#+4%'1%+"*%7*+/33#2%A!B:='!*!%

;"/$*%2/-%5*%1,(+"*(%#-6*$+#0/+*.9%

(

G=B=(!31#(
!

!'% ./+*8% +"*(*% #$% -'% /22,(/+*% #-6*$+#0/+#'-% &"#2"% (*3#/534% 2'7;/(*$% +"*% *3*2+('2/+/34+#2%

/2+#6#+4%'1%5,3)%A!B:='!*!%/-.%/%-/-'$+(,2+,(*.%6/(#/-+%'1%+"#$%7*+/33#2%;"/$*9%!"*(*1'(*8%

+"#$%2"/;+*(%1'2,$*$%'-%+"*%$4-+"*$#$%/-.%2"/(/2+*(#$/+#'-%'1%/%-/-'2(4$+/33#-*%6/(#/-+%'1%A!B:

='!*!%H%-%/%$'3#.:$+/+*%(',+*9%C-%+"#$%&/48%+"*%2''(.#-/+#'-%*-6#('-7*-+8%&"#2"%0#6*$%(#$*%+'%

+"*%7*+/33#2%-/+,(*%'1%+"*%7/+*(#/38%#$%7/#-+/#-*.9%F22'(.#-0348%+"*%*11*2+%'1%7'(;"'3'04%'-%

+"*%*3*2+('2/+/34+#2%/2+#6#+4%'1%A!B:='!*!%2/-%5*%.*+*(7#-*.9%%

( (



-*!

!

G=D=(E.#7-$#(&*/(93#'7##3+*(

C"?"!"$%9/&>'5.5$(/<$G>(-(8&'-.5(&.,/$,+$1(/,8-95&(33./'$!=PFE,='!"

C"?"!"!"$%9/&>'5.5$,+$1(/,8-95&(33./'$!=PFE,='!"
!

F$%7*-+#'-*.% #-%G"/;+*(%m8%Q*2+#'-%m9m9A9A98% /-% #-+*(7*.#/+*%"*/+#-0% $+*;%&/$%*7;3'4*.%

&"*-%/++*7;+#-0%+'%$4-+"*$#$*%?@:='!*!%/+%lVV%yG9%!"#$%$+*;%#-6'36*.%"*/+#-0%*3*7*-+/3%

='%/-.%!*%;'&.*($%/+%kpV%yG%5*1'(*%0(#-.#-0%/-.%(*/--*/3#-0%+"*%7/+*(#/3%/+%lVV%yG%+'%

;('.,2*%?@:='!*!9%PhJN%'1%+"*%#-+*(7*.#/+*%;'&.*(%(*6*/3*.%/%.#11(/2+#'-%;/++*(-%&"#2"%

(*$*753*.%A!B:='!*!% <M#0,(*%k:?>9%!"#$%(*$,3+%&/$%$,(;(#$#-08%/$% +"*% +"*(7'.4-/7#2/334%

1/6',(*.% ?@:='!*!% &',3.% 5*% *D;*2+*.% /+% $,2"% /% 3'&% +*7;*(/+,(*9% !"*% $4-+"*$#$% &/$%

+"*(*1'(*%(*;*/+*.%/+%kpV%yG%+'%$**%#1%+"#$%(*$,3+%2',3.%5*%(*;('.,2*.9%@'&*6*(8%+"*%(*$,3+#-0%

PhJN%;/++*(-%$"'&*.%+"*%7/Y'(#+4%'1%+"*%7/+*(#/3%+'%5*%?@:='!*!8%&"#3*%/%$7/33%#7;,(#+4%

'1%+"*%A!B:;"/$*%&/$%;(*$*-+9%%

!

!"#$%&'-)+*'OZ:P)+-&&!,($)*9)&>!)+,*.'8&)*9)%(&!,3!.%-&!)>!-&%(;)*9)!6!3!(&-6)5*)-(.)=!)

-&)`aK)b2)9*,)Lc)>*',$)E&*+G)-(.)-),!+!-&),!-8&%*()+,*8!.',!)'(.!,) %.!(&%8-6)8*(.%&%*($)

E?*&&*3G1)

%



-+!

!

C-+(#0,*.%54% +"#$8% +"*% (*/2+#'-% +*7;*(/+,(*%&/$% 3'&*(*.%/-.% +"*%*3*7*-+/3%;'&.*($%&*(*%

(*/2+*.%/+%kVV%yG%1'(%Al%"',($9%F$%/% (*$,3+8% +"*%7'(*%.#$'(.*(*.%;/++*(-% (*$*753#-0%A!B:

='!*!%&/$%'5+/#-*.%&#+"%/%$3#0"+%*3*7*-+/3%='%#7;,(#+49%M,(+"*(%/--*/3#-0%/+%kVV%yG%1'(%

Al% "',($% (*7'6*.% +"#$% ='% #7;,(#+4% /-.% +"*% b3'&% +*7;*(/+,(*B% A!B:='!*!% ;"/$*% &/$%

'5+/#-*.9%@*(*#-8%+"*%7*+/33#2%A!B:='!*!%7/+*(#/3%.#$2,$$*.%#-%;(*6#',$%2"/;+*($%&#33%-'&%

5*% (*1*((*.% +'% /$% 8,<$&-66%(!% A!B:='!*!8% &"#3*% +"*% -*&34% $4-+"*$#$*.% b3'&% +*7;*(/+,(*B%

6/(#/-+%&#33%5*%.*$2(#5*.%/$%(-(*8,<$&-66%(!%A!B:='!*!9%M#0,(*%k:m% #33,$+(/+*$% +"*%PhJN%

;/++*(-$%'1%-/-'2(4$+/33#-*%A!B:='!*!!#-%2'7;/(#$'-%+'%2(4$+/33#-*%A!B:='!*!9%

!

!"#$%&' -),*' O*D.!,) Z#:-<) P%99,-8&%*() +-&&!,($) *9) 8,<$&-66%(!) L=X#5*=!&) E&*+G) -(.)

(-(*8,<$&-66%(!)L=X#5*=!&)E?*&&*3G1)

!"*% +&'% 7'-'23#-#2% A!B:='!*!% 7/+*(#/3$% 2/-% 5*% */$#34% .#$+#-0,#$"*.% 5*+&**-% 54% +"*%

$,5$+/-+#/334%5('/.*(%;*/)$%'1%+"*%-/-'2(4$+/33#-*%7/+*(#/38%&"#2"%/(*%/3$'%2'-$#$+*-+%&#+"%

+"*%='!*!% ;('.,2+$% $4-+"*$#$*.% H%-% /% $'3,+#'-:5/$*.% (',+*% 54% Q,-% !&) -69!'% N*$;#+*% +"#$%

7/+*(#/3% 5*#-0%;(*6#',$34% (*;'(+*.% #-% +"*% 3#+*(/+,(*8% +"*% 1'(7/+#'-%'1% +"#$% -/-'2(4$+/33#-*%

7/+*(#/3%H%-%/%$'3#.:$+/+*%/;;('/2"%/+%$,2"%/%3'&%+*7;*(/+,(*%#$%$,(;(#$#-09%F$%.#$2,$$*.%#-%

G"/;+*(% m8% +"*% $*7#2'-.,2+#-0% ?@:='!*!% ;"/$*% &#+"% +"*% "*D/0'-/3% $+(,2+,(*% #$%

+"*(7'.4-/7#2/334%$+/53*8%/-.%"*-2*%'-*%&',3.%*D;*2+% #+$%1'(7/+#'-%'6*(% +"*%7*+/$+/53*%

A!B%7/+*(#/3%/+%3'&%+*7;*(/+,(*$9%F..#+#'-/3348%.,*%+'%+"*%$7/33%*-*(04%.#11*(*-2*%'1%'-34%

mZ%7*t%5*+&**-%+"*%?@%/-.%A!B%;'347'(;"$8%+"*%$4-+"*$#$%'1%;"/$*%;,(*%='!*!%7/+*(#/3$%

#$%0*-*(/334%2'-$#.*(*.%+'%5*%$4-+"*+#2/334%2"/33*-0#-08%&#+"%$,5+3*%2"/-0*$%#-%;/(/7*+*($%



-,!

!

(*$,3+#-0%#-%+"*%,-*D;*2+*.%1'(7/+#'-%'1%/%0#6*-%;'347'(;"9!%Q,-%!&)-69%(*;'(+%+"*%;"/$*%;,(*%

$'3,+#'-:$4-+"*$#$%'1%A!B:='!*!%/+%'-34%mVV%yG8%/-.%;(';'$*%+"/+%+"*%7'-'23#-#2%;"/$*%#$%

$+/5#3#$*.%54%$7/33%0(/#-%$#`*$%/$$'2#/+*.%&#+"%13'&*(:3#)*%-/-'$+(,2+,(*$9!'(!)%!"#$8%2',;3*.%

&#+"%;'342(4$+/33#-#+4%'1%+"*%7/+*(#/38%;(*6*-+$%+"*%+(/-$1'(7/+#'-%#-+'%+"*%7'(*%$+/53*%?@%

;"/$*%+"(',0"%0(/#-%5',-./(4%;#--#-08% +",$%7/)#-0%+"*%$#7,3+/-*',$%2"/-0*$%'1%-%/-.%?)

3/++#2*%2'-$+/-+$%(*H,#(*.%1'(%+(/-$1'(7/+#'-%#-+'%+"*%"*D/0'-/3%;"/$*%7'(*%2"/33*-0#-09'0(!'%!

C-%/-%/++*7;+% +'% (*2(*/+*% +"*% (*$,3+$%'1% +"*% $'3,+#'-%5/$*.% $4-+"*$#$% (',+*%/+%mVV%yG8% +"#$%

+*7;*(/+,(*% &/$% /;;3#*.% +'% +"*% $'3#.:$+/+*% (',+*% .*$2(#5*.% /5'6*9% @'&*6*(8% -'% (*/2+#'-%

5*+&**-%+"*%*3*7*-+/3%='%/-.%!*%;'&.*($%&/$%'5$*(6*.%,-+#3%/%7#-#7,7%+*7;*(/+,(*%'1%

mnZ% yG8% /+% &"#2"% +"*% 7/Y'(#+4% '1% +"*% 7/+*(#/3% ;(*$*-+*.% /$% -/-'2(4$+/33#-*% A!B:='!*!9%

@'&*6*(8%.*$;#+*%/-%*D+*-.*.%(*/2+#'-%+#7*%<,;%+'%kp%"',($>8%#7;,(#+#*$%'1%*3*7*-+/3%='%

/-.%!*%(*7/#-*.%<M#0,(*%k:k>9%!"*(*1'(*8%/33%1,+,(*%$4-+"*$*$%'1%-/-'2(4$+/33#-*%A!B:='!*!%

&*(*%2/((#*.%',+%/+%kVV%yG%<Z%yG%7#-−'%"*/+#-0%(/+*>%1'(%Al%"',($8%5*1'(*%5*#-0%0(',-.%/-.%

(*/--*/3*.%,-.*(%+"*%$/7*%2'-.#+#'-$9%K$#-0%+"#$%7*+"'.'3'048%+"*%;('.,2+%&/$%2'-$#$+*-+34%

#.*-+#1#*.%/$%;"/$*%;,(*%-/-'2(4$+/33#-*%A!B:='!*!%&#+"%-'%6#$#53*%#7;,(#+#*$%'(%,-(*/2+*.%

;'&.*($%5*#-0%'5$*(6*.%<M#0,(*%k:m>9%%

%

%



--!

!

!

!"#$%&'-)-*'OZ:P)+-&&!,($)*9)&>!)+*D.!,$)*?&-%(!.)-9&!,),!-8&%*()*9)!6!3!(&-6)5*)-(.)=!)

-&)\hf)b2)9*,)-)&*&-6)*9)`a)>*',$)E&*+G)%()8*3+-,%$*()&*)+>-$!)+',!)(-(*8,<$&-66%(!)L=X#

5*=!&) *?&-%(!.) ?<) ,!-8&%*() -&) `KK) b2) 9*,) -) &*&-6) *9) \J) >*',$1) /6!3!(&-6) 5*) -(.) =!)

%3+',%&%!$)-,!).!(*&!.)-$)∗)-(.)n4),!$+!8&%H!6<1)

!"*%$'3#.:$+/+*%$4-+"*$#$%'1%-/-'2(4$+/33#-*%A!B:='!*!%/3$'%'11*($%+"*%/.6/-+/0*%'1%$+/5#3#+48%

/$%Q,-%!&)-61%(*;'(+% +"*#(% 3'&%+*7;*(/+,(*%;"/$*%+'%(/;#.34%'D#.#$*%#-%/#(8%&#+"%$,5$+/-+#/3%

.*0(/./+#'-%5*#-0%6#$#53*%54%PhJN%/1+*(%'-34%'-*%&**)9!'%Q'3#.:$+/+*%-/-'2(4$+/33#-*%A!B:

='!*!% $"'&$% -'% $,2"% .*0(/./+#'-% #-% /#(8% .*$;#+*% /% $#7#3/(% 'D#.*% 3/4*(% (*7'6/3% 5*#-0%

(*H,#(*.%/$%&#+"%2(4$+/33#-*%A!B:='!*!%.,(#-0%*3*2+('2/+/34+#2%7*/$,(*7*-+$%</$%.#$2,$$*.%

#-%G"/;+*(%m8%Q*2+#'-%m9m9?9A>9!,%!=NG%+*33,(#.*$%/(*%&#.*34%/22*;+*.%+'%'D#.#$*%7'(*%*/$#34%

+"/-%+"*#(%$,31#.*%'(%$*3*-#.*%2',-+*(;/(+$8'0%/-.%#-%+"*%2/$*%'1%Q,-%!&)-69%+"#$%&',3.%3#)*34%

"#-.*(%+"*%*3*2+('2/+/34+#2%;*(1'(7/-2*%'1%+"*%7/+*(#/39%!"*(*1'(*8%#+%#$%-'+*&'(+"4%+"/+%+"*%

$'3#.:$+/+*%7/+*(#/3%#-%+"#$%&'()%.'*$%-'+%.*0(/.*%/$%/%(*$,3+%'1%'D#./+#'-%#-%/#(9%!"*%*11*2+%

'1%'D#./+#'-%&#33%5*%.#$2,$$*.%1,(+"*(%#-%G"/;+*(%l9%%

! $



%..!

!

C"?"!"#"$%&-28&2-(3$G>(-(8&'-.5(&.,/$,+$1(/,8-95&(33./'$!=PFE,='!"
!

N*$;#+*%2'7;,+/+#'-/3%$+,.#*$%54%Q,-%!&)-61!'%&"#2"%*D;3/#-%+"*%1'(7/+#'-%'1%A!B:='!*!%/+%

3'&%+*7;*(/+,(*$8%+"'(',0"%2"/(/2+*(#$/+#'-%&/$%2/((#*.%',+%'-%$'3#.:$+/+*%-/-'2(4$+/33#-*%

A!B:='!*!9% !"#$% &/$% (*H,#(*.% .,*% +'% +"*% 5('/.% -/+,(*% '1% +"*% '5$*(6*.% PhJN% ;*/)$%

/$$'2#/+*.%&#+"%+"*%-/-'2(4$+/33#-*%7/+*(#/38%&"#2"%+"*(*1'(*%7/)*$%2'-1#.*-+34%/$$#0-#-0%

+"*%2(4$+/3%$4$+*7%7'(*%.#11#2,3+9%='$+%#7;'(+/-+348%#-%+*(7$%'1%2'7;/(#-0%*3*2+('2/+/34+#2%

;*(1'(7/-2*8%1,334%2"/(/2+*(#$#-0%+"*%7/+*(#/3% +'%*-$,(*%+"/+% +"*%2''(.#-/+#'-%0*'7*+(4%#$%

#.*-+#2/3%+'%2(4$+/33#-*%A!B:='!*!% #$%)*49%F$%$,2"8%J/7/-%$;*2+('$2';4%&/$%/3$'%,$*.%+'%

2'-1#(7% +"/+% +"*%2''(.#-/+#'-%*-6#('-7*-+%'1% +"*%-/-'2(4$+/33#-*%7/+*(#/3%&/$%2'-$#$+*-+%

&#+"% +"*% .#$+'(+*.% �='!*,�% '2+/"*.(/8% &"#2"% /(*% +"*% *D;*2+*.% 5,#3.#-0% 53'2)$% '1% +"*%

7'-'23#-#2%;"/$*% <M#0,(*%k:Z>9%!"*%J/7/-%;*/)$%'1%5'+"%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%

A!B:='!*!%/(*%'5$*(6*.%/+%AAV8%A?n8%Alm%/-.%?Zl%27−'8%&"#2"%2'((*$;'-.%+'%+"*%FB%/-.%SB%

7'.*$8%/-.%/(*%#-%6*(4%23'$*%/0(**7*-+%&#+"%+"*%3#+*(/+,(*%./+/9!-(!/%!"*%&#.*%(/-0*%$;*2+(/%

/3$'%"#0"3#0"+$%+"*%/5$*-2*%'1%='g!%/-.%='g)8%+",$%2'-1#(7#-0%+"/+%5'+"%7/+*(#/3$%/(*%1(**%

1('7%'D#.*%#7;,(#+#*$%#-%+"*%5,3)9!0()1%

!

!

!"#$%&'-).*'C%.!#,-(;!):-3-()$+!8&,-)*9)8,<$&-66%(!)-(.)(-(*8,<$&-66%(!)3-&!,%-6$)D%&>)

&>!)9*',)3-%()H%?,-&%*(-6)3*.!$)*9)L=X#5*=!&)>%;>6%;>&!.1)



%.%!

!

M#0,(*% k:l% $"'&$% /% 2'7;/(#$'-% '1% +"*% 3'&% /-.% "#0"% (*$'3,+#'-% !I=% #7/0*$% '1%

-/-'2(4$+/33#-*% A!B:='!*!% /-.% /33'&$% 1'(% 23'$*(% #-$;*2+#'-% '1% +"*% ;/(+#23*%7'(;"'3'049%

M('7% +"*$*% #7/0*$8% #+% #$% *6#.*-+% +"/+% +"*% -/-'2(4$+/33#-*% 7/+*(#/3% 2'-$#$+$% '1% /-%

/003'7*(/+#'-%'1%-/-';3/+*3*+$%/(',-.%?V%-7%#-%$#`*9%%!"*%*3*2+('-%.#11(/2+#'-%#7/0*$%/3$'%

2'-1#(7%+"*%6/3#.#+4%'1%+"*%;(';'$*.%7'.*38%%1!1%+"*%7/+*(#/3%#$%2'-$#$+*-+%&#+"%+"*%7'-'23#-#2%

.#$+'(+#'-%'1%A!B:='!*!9%!",$8%+"*%1'(7/+#'-%'1%+"*%A!B:='!*!%#$%2'-1#(7*.%/-.%#$%#-%0''.%

/0(**7*-+% &#+"% +"*% ./+/% (*;'(+*.% 54% Q,-% !&) -61!'% C-% 2'7;/(#$'-8% 2(4$+/33#-*% A!B:='!*!%

<M#0,(*%k:n>%2'-$#$+$%'1%$,5$+/-+#/334%3/(0*(%2(4$+/33#+*$8%*6#.*-+%/$%;3/+*3*+$%#-%+"*%$#`*%(/-0*%

'1% $*6*(/3% 7#2('7*+*($9% F0/#-8% +"*% *D;*2+*.% 7'-'23#-#2% $+(,2+,(*% #$% 2'-1#(7*.% 54% +"*%

*3*2+('-%.#11(/2+#'-%#7/0*$8%&"#2"%2'-$#$+%'1%.#$2(*+*%$;'+$%#-.#2/+#-0%+"*%2(4$+/33#-*%-/+,(*%

'1%+"*%$/7;3*9%

%

!

!"#$%&'-)/*'=/5)$&'.%!$)*9)(-(*8,<$&-66%(!)L=X#5*=!&1):!+,!$!(&-&%H!)01)6*D)-(.)2G)>%;>)

3-;(%9%8-&%*() =/5) %3-;!$) *9) (-(*8,<$&-66%(!) L=X#5*=!&1) =>!) 8*,,!$+*(.%(;) !6!8&,*()

.%99,-8&%*()+-&&!,($)-6*(;).%99!,!(&).%,!8&%*($)*9)8,<$&-6)*,%!(&-&%*()-,!)$>*D()%()?)&>'

%

!" #"

$"

%"

&"



%.&!

!

!!

!"#$%&' -)3*' =/5) $&'.%!$) *9) 8,<$&-66%(!) L=X#5*=!&1) :!+,!$!(&-&%H!) 01' 6*D) -(.) 21' >%;>)

3-;(%9%8-&%*() =/5) %3-;!) *9) 8,<$&-66%(!) L=X#5*=!&) -(.) &>!) 8*,,!$+*(.%(;) !6!8&,*()

.%99,-8&%*()%3-;!$)9*,).%99!,!(&)8,<$&-6)*,%!(&-&%*($)-,!)$>*D()%()8)&1)

!"*%-'(7/3#$*.%hFRIQ%$;*2+(/%<M#0,(*%k:p>%'1%5'+"%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%A!B:

='!*!%(*$*753*%+"*%3#+*(/+,(*%$;*2+(/%'1%='Q!8%&#+"%+"*%7/#-%*.0*%/+%?VVVl%*t8%2'-$#$+*-+%

&#+"%+"*%='*.%'D#./+#'-%$+/+*%/-.%/%$"/(;%1*/+,(*%/+%?VVAZ%*t9)'%M('7%+"*%IhFMQ%./+/8%+"*(*%

#$%/%$3#0"+%.*2(*/$*%#-%#-+*-$#+4%'1%+"*%'$2#33/+#'-$%'1%-/-'2(4$+/33#-*%A!B:='!*!%2'7;/(*.%

&#+"%2(4$+/33#-*%A!B:='!*!8%&"#2"%2',3.%#-.#2/+*%/%$3#0"+%.*2(*/$*%#-%-,75*(%'1%-*#0"5',($9%

!"#$%#$%*6#.*-+%1('7%+"*%1*/+,(*%/+%/;;('D#7/+*34%?9Z%�%#-%+"*%-'-:;"/$*%2'((*2+*.%;3'+%'1%

+"*%)!:&*#0"+*.%M',(#*(%!(/-$1'(7%'1%+"*%IhFMQ%./+/%<M#0,(*%k:p>9%!"*%IhFMQ%./+/%2/-%

5*% 1#++*.% ,$#-0% +&'%=':!*%;/+"$% /+% ?9n%�% /-.%?9p%�% /-.% /%=':='%;/+"% /+% m9kl%�9%!"*%

#"

$"

%"

!" &"



%.'!

!

7/0-#+,.*%/-.%#7/0#-/(4%2'7;'-*-+$%'1%+"*%)!:&*#0"+*.%M',(#*(%+(/-$1'(7%./+/%/-.%1#+$%'1%

2(4$+/33#-*% /-.% -/-'2(4$+/33#-*% A!B:='!*!% /(*% $"'&-% #-% M#0,(*% k:j8% &#+"% +"*% #7/0#-/(4%

2'7;'-*-+$% '1% */2"% $2/++*(#-0% ;/+"% ,$*.9%N*$;#+*% +"*% $,5+3*% .#11*(*-2*$% '5$*(6*.% #-% +"*%

IhFMQ% ./+/8% -'% $+/+#$+#2/334% $#0-#1#2/-+% .#11*(*-2*% 2/-% 5*% '5$*(6*.% 5*+&**-% +"*% +&'%

$/7;3*$8%&#+"%+"*%=':!*%2''(.#-/+#'-%-,75*($%/-.%.#$+/-2*$%5*#-0%&#+"#-%*(('(9%!"*(*1'(*8%

54%1,334%2"/(/2+*(#$#-0%+"*%-/-'2(4$+/33#-*%7/+*(#/38%&*%2/-%2'-1#(7%+"/+% +"*%2''(.#-/+#'-%

0*'7*+(4%/-.%2(4$+/3%$+(,2+,(*%/(*%#.*-+#2/3%+'%+"/+%'1%+"*%2(4$+/33#-*%;"/$*9%@*-2*%+"*%$'3*%

.#11*(*-2*% 5*+&**-% +"*% +&'% ;"/$*$% #$% +"*% #-2(*/$*.% $,(1/2*% /(*/% /$% /% (*$,3+% '1% +"*% 3'&*(%

$4-+"*+#2%+*7;*(/+,(*9%%

%

!

!"#$%&'-)4*'2*3+-,%$*()*9) &>!)/ZB@7).-&-)8*66!8&!.)9*,)(-(*8,<$&-66%(!)-(.)8,<$&-66%(!)

L=X#5*=!&1) F&#D!%;>&!.) @*',%!,) =,-($9*,3) .-&-) *9) 8,<$&-66%(!) -(.) (-(*8,<$&-66%(!) L=X#

5*=!&) E6!9&G1) 2*3+-,%$*() *9) &>!) (*,3-6%$!.) ZB0/7) $+!8&,-) *9) 8,<$&-66%(!) -(.)

(-(*8,<$&-66%(!)L=X#5*=!&)E,%;>&G1)

!



%.(!

!

! !

!"#$%&'-)5*'@*',%!,) &,-($9*,3).-&-) 9*,)8,<$&-66%(!) E6!9&G)-(.)(-(*8,<$&-66%(!) E,%;>&G1)=>!)

3-;(%&'.!) -(.) %3-;%(-,<) 8*3+*(!(&$) *9) &>!) (*(#+>-$!) 8*,,!8&!.) F&#D!%;>&!.) @*',%!,)

&,-($9*,3).-&-)-(.)9%&$)*9)&>!),!$+!8&%H!)L=X#5*=!&)+>-$!)-(.)&>!)%3-;%(-,<)8*3+*(!(&$)*9)

!-8>)$8-&&!,%(;)+-&>)'$!.1))

C"?"!"?"$E,-B>,3,09$,+$1(/,8-95&(33./'$!=PFE,='!"
!

G3*/(348%+"*%2'-$#.*(/534%3'&*(%+*7;*(/+,(*%'1%kVV%yG%(*$,3+$%#-%/%7'(*%.#$'(.*(*.%7/+*(#/38%

&"#2"%#$%/3$'%*6#.*-2*.%54%QI=9%M#0,(*%k:AV%$"'&$%+"*%2'-+(/$+#-0%$/7;3*%7'(;"'3'0#*$%

'1%+"*%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%A!B:='!*!%7/+*(#/3$8%&#+"%+"*%3'&%+*7;*(/+,(*%;"/$*%

*D;*2+*.%+'%*D"#5#+%/%3/(0*(%$,(1/2*%/(*/9%!"*$*%(/-.'734%/003'7*(/+*.%-/-'2(4$+/33#+*$%/(*%

#-% 2'-+(/$+% +'% +"*% -/-'13'&*($% '5$*(6*.% 54% Q,-% !&) -69!'% &"#2"% /(*% 1'(7*.% '1% 1*&:3/4*(%

-/-'$"**+$%/-.%/(*%2'77'-34%'5+/#-*.%H%-%$'3,+#'-%5/$*.%(',+*$%+'%!=NG$9)!())%!"*(*%"/6*%

5**-%1*&%$+,.#*$%'-%+"*%$4-+"*$#$%'1%A!B:='!*!%-/-'$+(,2+,(*$8%&#+"%1*&:3/4*(*.%-/-'$"**+$%

.*6*3';*.%54%q#/'%!&)-61'-%/-.%-/-'13/)*$%#-%+"*%1'(7%'1%+"#-%1#37$%54%=2=/-,$%!&)-61'0%!"*%

&'()% (*;'(+*.% #-% +"#$% 2"/;+*(% +"*(*1'(*% 6/(#*$% $#0-#1#2/-+34% /$% +"*% 3'&% +*7;*(/+,(*% A!B:

='!*!%7/+*(#/38% .*$;#+*% 5*#-0% -/7*.% b-/-'2(4$+/33#-*B8% #$%7'(*% 5,3):3#)*% #-% -/+,(*% +"/-%

+"'$*%(*;'(+*.%#-%+"*%3#+*(/+,(*9%%

%

%



%.)!

!

%% %%% !

!

!"#$%&'-)(6*'7/5)%3-;!$)*9)8,<$&-66%(!)E6!9&G)-(.)(-(*8,<$&-66%(!)E,%;>&G)L=X#5*=!&4)86!-,6<)

$>*D%(;)&>!)9*,3-&%*()*9)?'6F)3-&!,%-6$1))

G'7;/(#$'-%'1%+"*%*3*7*-+/3%2'7;'$#+#'-%54%CGP:gIQ%/3$'%;('6#.*$%6/3,/53*%#-$#0"+%#-+'%

+"*%1'(7/+#'-%'1%A!B:='!*!%/+%$,2"%3'&%+*7;*(/+,(*$9%L"*-%2'7;/(*.%&#+"%2(4$+/33#-*%A!B:

='!*!8%+"*%-/-'2(4$+/33#-*%;"/$*%#$%$3#0"+34%!*%.*1#2#*-+8%&"#2"%#$%)-'&-%+'%5*%/%$+/5#3#$#-0%

1/2+'(%1'(%+"*%1'(7/+#'-%'1%+"*%7'-'23#-#2%;"/$*%'6*(%+"*%"*D/0'-/39)*%!"*%2'7;'$#+#'-$%'1%

+"*%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%;"/$*$%&*(*%.*+*(7#-*.%+'%5*%='!*!C1'D)E%/-.%='!*'C0-D+E8%

(*$;*2+#6*348%/-.%/6*(/0*.%'6*(%+"(**%$/7;3*$9%N*$;#+*%5*#-0%&#+"#-%*D;*(#7*-+/3%*(('(8%+"*%

2'7;'$#+#'-$% '1% -/-'2(4$+/33#-*% A!B:='!*!% 2/32,3/+*.% '6*(% +"*% (*;*/+*.% 7*/$,(*7*-+$%

2'-$#$+*-+34%$"'&%/%3'&*(%!*%2'-+*-+%+"/-%+"*%2(4$+/33#-*%;"/$*8%/$%2/-%5*%$**-%#-%!/53*%k:?9%%

7028&'-)+*'7'33-,<)*9)&>!)!6!3!(&-6)8*3+*$%&%*($)-$)*?&-%(!.)?<)Q2O#I/71))

A1<C(@$ #F)321((Q*@$+>ML%B>@!$ 71*B&F)321((Q*@$+>ML%B>@!$

+$ ='!*!C1!)" ='!*'C0'!"

I$ ='!*!C1*!% ='!*'C00)%

H$ ='!*!C1+!" ='!*!C11!"

=6@F1N@$ ='!*!C1'D)E" ='!*'C0-D+E"

! !

!"#µ$% !"#µ$%



%.*!

!

C"?"#"$73'8&-,8(&(39&.8$H8&.A.&9$,+$G-95&(33./'$A5"$1(/,8-95&(33./'$!=PFE,='!$

%

S4%2'-1#(7#-0%+"*%.#$+'(+*.%�='!*,�%'2+/"*.(/3%/((/-0*7*-+%'1%+"*%-/-'2(4$+/33#-*%;"/$*8%

+"*%*11*2+%'1%7'(;"'3'04%'-%*3*2+('2/+/34+#2%/2+#6#+4%2/-%-'&%5*%2'-$#.*(*.9%Q#-2*%2(4$+/33#-*%

A!B:='!*!! "/$% 5**-% $"'&-% +'% 5*% /2+#6*% +'&/(.$% +"*% @IJ8% #+% #$% ;('5/53*% +"/+% +"*%

-/-'2(4$+/33#-*%7/+*(#/3%&#33%/3$'%*D"#5#+%/%0''.%*3*2+('2/+/34+#2%;*(1'(7/-2*9%!"*(*1'(*8%+"*%

/2+#6#+4%'1%-/-'2(4$+/33#-*%A!B:='!*!%&/$%/$$*$$*.%/-.%2'7;/(*.%.#(*2+34%&#+"%+"/+%'1%+"*%

2(4$+/33#-*%;"/$*9%%

K;'-%#-#+#/3%#-$;*2+#'-%'1%+"*%*3*2+('2/+/34+#2%;*(1'(7/-2*8%+"*%-/-'2(4$+/33#-*%;"/$*%;('6*.%

+'%5*%$#7#3/(%+'%+"*%2(4$+/33#-*%7/+*(#/38%&#+"%/-%'6*(;'+*-+#/3%'1%m?V%7t%5*#-0%(*H,#(*.%1'(%

/% 5*-2"7/()% 2,((*-+% .*-$#+4% '1% T% s% −AV%7F% 27−!9% @*-2*8% /+% 3'&% 2,((*-+% .*-$#+#*$8% +"*%

;*(1'(7/-2*%'1%-/-'2(4$+/33#-*%A!B:='!*!%#$%*$$*-+#/334%#.*-+#2/3f%&#+"%+"*%2(4$+/33#-*%;"/$*%

'-34%(*H,#(#-0%/%7/(0#-/334%3/(0*(%6/3,*%'1%mlV%7t%/+%+"*%$/7*%2,((*-+%.*-$#+4%<M#0,(*%k:

AA>9%F..#+#'-/3348%+"*(*%#$%'-34%/%7#-'(%.#11*(*-2*%#-%!/1*3%/-/34$#$8%&#+"%+"*%!/1*3%$3';*%'1%

-/-'2(4$+/33#-*%A!B:='!*!%5*#-0%2/32,3/+*.%/$%lp%�%k%7t%.*2−'9%!"#$%(*;(*$*-+$%7/(0#-/334%

#7;('6*.%*3*2+('-%+(/-$1*(%&"*-%2'7;/(*.%&#+"%+"*%!/1*3%$3';*%'1%2(4$+/33#-*%A!B:='!*!%

<np%�%k%7t%.*2−'>9%!"*%2'7;/(#$'-%'1%+"*%!/1*3%;3'+$%/-.%+"*#(%2'((*$;'-.#-0%!/1*3%$3';*$%

2/-%5*%$**-%#-%M#0,(*%k:A?9%!"*(*1'(*8%.,*%+'%+"*%$#7#3/(#+4%#-%'6*(;'+*-+#/3$%/-.%(*/2+#'-%

)#-*+#2$%/+%T%s%−AV%7F%27−!8%+"*%#-2(*/$*.%$,(1/2*%/(*/%</$$'2#/+*.%&#+"%+"*%7'(*%.#$'(.*(*.%

-/+,(*%'1%+"*%-/-'2(4$+/33#-*%7/+*(#/3>%.'*$%-'+%/;;*/(%+'%0(*/+34%#7;('6*%+"*%;*(1'(7/-2*9%

!"#$%1#-.#-0%$,;;'(+$%;(*6#',$%$+,.#*$%54%G""'&/33/%!&)-61)+%/-.%S'-.*%!&)-69),%&"#2"%;('6*%

+"*%*.0*%$#+*$%/(*%-'+%+"*%7/#-%/2+#6*%$#+*%'1%7*+/33#2%!=NG$9%%



%.+!

!

!

!"#$%&' -)((*' 2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) ?<) 8,<$&-66%(!) -(.)

(-(*8,<$&-66%(!) L=X#5*=!&) %() L)5)U&7I(1) 2-&-6<$&$) D!,!) +,!+-,!.) *() -) ;6-$$<) 8-,?*()

D*,F%(;)!6!8&,*.!)-$).!$8,%?!.)%()&>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*()9!6&)-(.)\)5)B;[B;26)

D!,!)'$!.)-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1)



%.,!

!

!

!"#$%&'-)(+*'=-9!6)+6*&$)-(.)8*,,!$+*(.%(;)=-9!6)$6*+!$)*9)(-(*8,<$&-66%(!)-(.)8,<$&-66%(!)

L=X#5*=!&1)P-$>!.)6%(!$)-,!)+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)B66)8',,!(&).!($%&%!$)>-H!)?!!()

8*,,!8&!.)9*,),!$%$&-(8!1))

@'&*6*(8% /;;34#-0% 0(*/+*(% (*.,2+#6*% ;'+*-+#/3$% (*$,3+$% #-% /% $#0-#1#2/-+% .#11*(*-2*% #-% +"*%

2,((*-+% .*-$#+#*$% /2"#*6*.% 5*+&**-% +"*% +&'% 7/+*(#/3$9% M'(% *D/7;3*8% /+% /% ;'+*-+#/3% '1%

−ZVV%7t%<6$9%R@I>8%+"*%2(4$+/33#-*%;"/$*%(*/2"*$%/%2,((*-+%.*-$#+4%'1%T%s%−ZV%7F%27−!8%

&"#3*%+"*%-/-'2(4$+/33#-*%7/+*(#/3%$'/($%+'%T)s%−?ZV%7F%27−!%/+%+"*%$/7*%;'+*-+#/3%<M#0,(*%

k:Am>9%O#6*-%+"/+%+"*%$/7*%2/+/34$+%3'/.#-0%#$%,$*.%;*(%0*'7*+(#2%$,(1/2*%/(*/8%#+%#$%(*/$'-/53*%

+'% 2'-23,.*% +"/+% +"*% *-"/-2*.% ;*(1'(7/-2*% #$% .,*% +'% +"*% 0(*/+*(% $,(1/2*% /(*/% '1% +"*%

-/-'2(4$+/33#-*%;"/$*9%ID;*(#7*-+/3%*6#.*-2*%+"*(*1'(*%$,00*$+$%+"/+%+"*%#-2(*/$*.%$,(1/2*%

/(*/%/#.$%+"*%(*/2+#'-%)#-*+#2$9%F22'(.#-0348%54%7*/$,(#-0%+"*%.',53*%3/4*(%2/;/2#+/-2*%<G89>%

'1% 5'+"% 2(4$+/33#-*% /-.% -/-'2(4$+/33#-*%7/+*(#/3$8% +"*% *3*2+('2"*7#2/3% /2+#6*% $,(1/2*% /(*/%

<IGQF>%2/-%5*%2'7;/(*.8%$#-2*%IGQF%#$%.#(*2+34%;(';'(+#'-/3%+'%G899%M#0,(*%k:Ak%#33,$+(/+*$%

+"*%2/32,3/+#'-%'1%G898%/-.%"*-2*%;('6*$% +"/+% +"*%IGQF%'1%-/-'2(4$+/33#-*%A!B:='!*!% #$%

0(*/+*(%+"/-%+"/+%'1%+"*%2(4$+/33#-*%7/+*(#/3%54%/%1/2+'(%'1%?V9%



%.-!

!

!

!"#$%&' -)(,*' 2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) ?<) 8,<$&-66%(!) -(.)

(-(*8,<$&-66%(!)L=X#5*=!&)8-&-6<$&$) %()L)5)U&7I(1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<)

8-,?*()D*,F%(;)!6!8&,*.!)-$).!$8,%?!.) %() &>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*() 9!6&)-(.)\)5)

B;[B;26)D!,!)'$!.)-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1))



%%.!

!

!

!"#$%&' -)(-*' 2',,!(&) .!($%&<) .%99!,!(8!$) *9) (-(*8,<$&-66%(!) -(.) 8,<$&-66%(!) L=X#5*=!&)

+6*&&!.)-;-%($&)$8-(),-&!$1)=>!)8-+-8%&-(8!)8',,!(&$)D!,!)3!-$',!.)-&)LfK)3W)EH$1)0U/G)%()

L)5)U&7I(1))

M,(+"*(8%ICQ% #-.#2/+*$%-/-'2(4$+/33#-*%A!B:='!*!"#$%7'(*%2'-.,2+#6*% +"/-% +"*%2(4$+/33#-*%

;"/$*8%&#+"%+"*%2"/(0*%+(/-$1*(%(*$#$+/-2*8%J@A8%.(';;#-0%$,5$+/-+#/334%,;'-%#-2(*/$#-0%+"*%

$,(1/2*% /(*/% <M#0,(*% k:AZ>9%F-% #-2(*/$*% #-% $,(1/2*% /(*/%&',3.% ;('6#.*% /% 0(*/+*(% 2'-+/2+%

5*+&**-%+"*%2/+/34+#2/334%/2+#6*%$#+*$%/-.%+"*%*3*2+('34+*8%+",$%;('7'+#-0%2"/(0*%+(/-$1*(9!!%

!"#$% #$%/3$'% #-% 3#-*%&#+"%';+#2/3%$;*2+('$2';4%/5$'(5/-2*%6/3,*$%<M#0,(*%k:Al>8%&"#2"%/(*%

;(';'(+#'-/3%+'%+"*%';+#2/3%2'-.,2+#6#+4%/-.%+",$%#-.#2/+*%/%2'-.,2+#6#+4%#-2(*/$*%&"*-%0'#-0%

1('7%2(4$+/33#-*%+'%+"*%-/-'2(4$+/33#-*%7'(;"'3'049%F$%$,2"8%*3*2+('-%+(/-$;'(+%#$%.#11*(*-+%

5*+&**-%+"*%+&'%;"/$*$8% 3#)*34%.,*%+'%+"*%$"'(+*(% #-+*(3/4*(%;/+"&/4$%/$$'2#/+*.%&#+"%+"*%

.#$'(.*(*.% -/+,(*% '1% +"*% -/-'2(4$+/33#-*% A!B:='!*!% 7'(;"'3'049)-% !",$8% +"*% 0(*/+*(%

*3*2+('2/+/34+#2%/2+#6#+4%'1%-/-'2(4$+/33#-*%A!B:='!*!%#$%/++(#5,+*.%+'%#+$%0(*/+*(%$,(1/2*%/(*/8%

+",$%/33'&#-0%/22*$$%+'%/-%*-"/-2*.%-,75*(%'1%/2+#6*%$#+*$%/-.%2'-$*H,*-+34%/%7'(*%*11#2#*-+%

2"/(0*%+(/-$1*(9%%



%%%!

!

!

!"#$%&' -)(.*' 0<e'%$&) +6*&$) $>*D%(;) !6!8&,*8>!3%8-6) %3+!.-(8!) $+!8&,*$8*+<) *()

(-(*8,<$&-66%(!) -(.) 8,<$&-66%(!) L=X#5*=!&) -&) −\KK) 3W) EH$1) 0U/G1) N(8*3+!($-&!.)

,!$%$&-(8!$) D!,!) 8-68'6-&!.) -$) a1M) -(.) a1L) j) 9*,) &>!) 8,<$&-66%(!) -(.) (-(*8,<$&-66%(!)

3-&!,%-6$4) ,!$+!8&%H!6<1) =>%$) 8*,,!$+*(.$)D!66) D%&>) &>!) %:) 8*3+!($-&%*() 9'(8&%*() *() &>!)

+*&!(&%*$&-&)D>%8>);-H!)H-6'!$)*9)M1K)-(.)M1a)j1)



%%&!

!

!

!"#$%&' -)(/*' Q(9,-,!.) $+!8&,-) *9) &>!) (-(*8,<$&-66%(!) -(.) 8,<$&-66%(!) L=X#5*=!&) +>-$!$4)

,!$+!8&%H!6<1)=>!)9!-&',!$).!(*&!.)?<)-$&!,%$F$)%(.%8-&!)-&3*$+>!,%8)D-&!,)+!-F$1)

( (



%%'!

!

G=G=(6+*'-7#3+*#((
!

!"#$%2"/;+*(%"/$%1'2,$*.%'-%+"*%$4-+"*$#$%/-.%2"/(/2+*(#$/+#'-%'1%/%-/-'2(4$+/33#-*%6/(#/-+%

'1%A!B:='!*!9%F-%#.*-+#2/3%$'3#.:$+/+*%(',+*%+'%='!*!%/$%,$*.%#-%G"/;+*(%m%&/$%/;;3#*.8%

&#+"%+"*%(*/2+#'-%+*7;*(/+,(*%3'&*(*.%+'%'-34%kVV%yG9%!"#$%+*7;*(/+,(*%&/$%1',-.%+'%5*%+"*%

7#-#7,7%(*H,#(*.%1'(%+"*%$,22*$$1,3%(*/2+#'-%'1%*3*7*-+/3%='%/-.%!*%;'&.*($8%/-.%(*$,3+*.%

#-%+"*%1'(7/+#'-%'1%/-%/003'7*(/+*.%/-.%.#$'(.*(*.%b-/-'2(4$+/33#-*B%A!B:='!*!9%Q#-2*%+"*%

?@%;"/$*%&',3.%5*%+"*(7'.4-/7#2/334%7'(*%1/6',(/53*%/+%+"#$%3'&%+*7;*(/+,(*8%+"*%7/+*(#/3%

&/$% 1,334% 2"/(/2+*(#$*.% +'% 2'-1#(7% ;"/$*% ;,(#+4% <PhJN8% J/7/-% $;*2+('$2';48%

@J!I=EQFIN8% IhFMQ8% CGP:gIQ>9% !"#$% *-$,(*.% +"/+% +"*% 2''(.#-/+#'-% 0*'7*+(4% &/$%

2'-$#$+*-+%&#+"%+"*%�='!*,�%.#$+'(+*.%'2+/"*.(/%&"#2"%/(*%+"*%5,#3.#-0%53'2)$%/$$'2#/+*.%

&#+"% +"*% 7'-'23#-#2% A!B:='!*!% 7/+*(#/39% F$% $,2"8% +"*% 2/+/34+#2% /2+#6#+4% '1% +"*% -*&%

-/-'2(4$+/33#-*%A!B:='!*!%2',3.%5*%2'7;/(*.%&#+"%#+$%2(4$+/33#-*%2',-+*(;/(+8%&#+"%+"*%'-34%

.#11*(*-2*%5*+&**-%+"*%7/+*(#/3$%5*#-0%+"*%$,(1/2*%/(*/9%%

F22'(.#-0348%/+%3'&%2,((*-+%.*-$#+#*$8%%1!1%+"*%5*-2"7/()%2,((*-+%.*-$#+4%'1%T%s%−AV%7F%27−!8%

+"*%'6*(;'+*-+#/3%'1% +"*%-/-'2(4$+/33#-*%A!B:='!*!%7/+*(#/3% #$%'-34%7/(0#-/334% #7;('6*.%

&"*-%2'7;/(*.%&#+"%2(4$+/33#-*%A!B:='!*!%<m?V%7t%/-.%mlV%7t8%(*$;*2+#6*34>9%@'&*6*(8%

/+% 7'(*% (*.,2+#6*% ;'+*-+#/3$8% -/-'2(4$+/33#-*% A!B:='!*!% (*/2"*$% 7,2"% 0(*/+*(% 2,((*-+%

.*-$#+#*$9%O#6*-%+"/+%/-%#.*-+#2/3%2/+/34$+%3'/.#-0%;*(%0*'7*+(#2/3%$,(1/2*%/(*/%#$%,$*.%1'(%

5'+"%-/-'2(4$+/33#-*% /-.% 2(4$+/33#-*%7/+*(#/3$8% #+% #$% /;;/(*-+% +"/+% +"*% $/7;3*%7'(;"'3'04%

;3/4$%/%$#0-#1#2/-+%('3*%#-%+"*%*3*2+('2/+/34+#2%/2+#6#+49%!"*%#-2(*/$*%#-%$,(1/2*%/(*/%(*$,3+$%#-%

#-2(*/$*.%2'-+/2+%5*+&**-%+"*%2/+/34$+%/-.%*3*2+('34+*%/-.%/#.$%2"/(0*%+(/-$1*(%)#-*+#2$9%!"#$%

#$% 2'(('5'(/+*.%54% *3*2+('2"*7#2/3% #7;*./-2*% $;*2+('$2';48%&"#2"% $"'&$% /% (*.,2+#'-% #-%

2"/(0*%+(/-$1*(%(*$#$+/-2*%,;'-%-/-'$+(,2+,(#-0%A!B:='!*!9%%

!"*(*1'(*8% +"#$% 2"/;+*(% 2'-23,.*$% +"/+8% #-% 2'-+(/$+% +'%?@:='!*!8% -/-'$+(,2+,(#-0%'1%A!B:

='!*!%+'%*D;'$*%/%0(*/+*(%-,75*(%'1%*.0*%$#+*$%.'*$%-'+%$,5$+/-+#/334%#7;('6*%+"*%2/+/34+#2%

/2+#6#+49%J/+"*(8%*D;*(#7*-+/3%*6#.*-2*%$,00*$+$%+"/+%+"*%#-2(*/$*%#-%$,(1/2*%/(*/%;('6#.*$%/%

0(*/+*(%2'-+/2+%&#+"% +"*%*3*2+('34+*8% +",$%/33'&#-0%2"/(0*%+(/-$1*(% +"(',0"',+% +"*%7*+/33#2%

7/+*(#/3%+'%'22,(%7'(*%*11#2#*-+349%! !



%%(!

!

G=H=(E.;.%.*'.#((
%

A9% W*,78%N9% @98% G"'8% Q98% @'%W#78% X98% G"'*8% N:@98% Q,-08% @:X98% W/-8%=98% W/-08% @98%

@&/-08%X:c98%L-0%W#78%Q98%c/-08%@9%G"/-08%W9%X9%|%@**%a**8%c9%S/-.0/;%';*-#-0%

#-%1*&:3/4*(*.%7'-'23#-#2%='!*!9%0-&',!)O><$%8$%++8%kp?:kpl%<?VAZ>9%

?9% }"',8%a98%h,8%W98%},5/#(8%F98%a#/'8%F9%N98%M/-08%L98%g,4/-08%M98%a**8%c:@98%K*-'8%W98%

Q/#+'8%J98%P/3/2#'$8%!98%W'-08%X9%|%N(*$$*3"/,$8%=9%Q9%a/(0*:F(*/%Q4-+"*$#$%'1%@#0":

q,/3#+4%K-#1'(7%M*&:a/4*(%='!*!9%A1)B31)2>!31)7*81%+HJ8%AApj?UAApjZ%<?VAZ>9%

m9% t*33#-0/8%=9%S98%.*%X'-0*8%J9%|%@//$8%G9%Q*7#2'-.,2+'(%+'%7*+/3%+(/-$#+#'-%#-%='!*!9%

A1)7*6%.)7&-&!)2>!31%I8%?jjUmV?%<AjnV>9%

k9% S('&-8%S9%I9%!"*%G(4$+/3%Q+(,2+,(*$%'1%L!*!%/-.%@#0":!*7;*(/+,(*%='!*!9%B8&-)

2,<$&%I,8%<Ajll>9%

Z9% Q*')8%X98%3**8%X:@98%G"'8%Q98%X#8%S98%L'-%W#78%@98%W&'-8%=98%W#78%N98%W#78%c:=98%@'%

g"8%Q98%L-0%W#78%Q98%@**%a**8%c98%Q'-8%c:L9%|%c/-08%@9%F2+#6*%"4.('0*-%*6'3,+#'-%

+"(',0"%3/++#2*%.#$+'(+#'-%#-%7*+/33#2%='!*!9%JP)5-&!,1%G8%?ZVlA%<?VAn>9%

l9% =2O34--8%X9%G98%G/$2/33/-/:=/+i/$8%C98%M(/$*(8%X9%P98%J'0*(8%C98%=2F33#$+*(8%X98%=#(/$8%

@9%R98% Q47*$8%=9%N9%|%O/-#-8% F9%c9%='345.*-,7%N#+*33,(#.*% J*-.*(*.% #-+'% /-%

I11#2#*-+% /-.% Q+/53*% I3*2+('2/+/34$+% 1'(% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% 54%

P'347'(;"#2%G'-+('39%/(!,;<)=!8>(*61%/8%mkZUmZV%<?VAp>9%

n9% W#5$0//(.8%X98%G"*-8%}98%J*#-*2)*8%S9%R9%|%X/(/7#33'8%!9%M9%I-0#-**(#-0%+"*%$,(1/2*%

$+(,2+,(*%'1%='Q!%+'%;(*1*(*-+#/334%*D;'$*%/2+#6*%*.0*%$#+*$%1'(%*3*2+('2/+/34$#$9%0-&)

5-&!,%++8%jlmUjlj%<?VA?>9%

p9% X/(/7#33'8%!9%M98%X�(0*-$*-8%W9%P98%S'-.*8%X98%R#*3$*-8%X9%@98%@'(2"8%Q9%|%G"(')*-.'(118%

C9%%C.*-+#1#2/+#'-%'1%F2+#6*%I.0*%Q#+*$%1'(%I3*2+('2"*7#2/3%@!%I6'3,+#'-%1('7%='Q!%

R/-'2/+/34$+$9%78%!(8!%H+J8%AVVUAV?%<?VVn>9%

j9% a,)'&$)#8%=9%F98%N/-#*38%F9%Q98%7*-08%M98%M'(+#2/,D8%F98%a#8%a9%|%X#-8%Q9%%I-"/-2*.%

@4.('0*-% I6'3,+#'-% G/+/34$#$% 1('7% G"*7#2/334% ID1'3#/+*.% =*+/33#2% ='Q!%

R/-'$"**+$9%A1)B31)2>!31)7*81%+H08%AV?nk:AV?nn%<?VAm>9%

AV9% a#8%c98%L/-08%@98%h#*8%a98%a#/-08%c98%@'-08%O9%|%N/#8%@9%='Q!%R/-';/(+#23*$%O('&-%

'-%O(/;"*-*T%F-%F.6/-2*.%G/+/34$+% 1'(% +"*%@4.('0*-%I6'3,+#'-%J*/2+#'-9%A1)B31)

2>!31)7*81%+HH8%n?jl:n?jj%<?VAA>9%



%%)!

!

AA9% S*-2)8%X9%N98%G"*-8%}98%W,(#+`)48%a9%c98%M'(7/-8%F9%X9%|%X/(/7#33'8%!9%M9%F7'(;"',$%

='345.*-,7%Q,31#.*%G/+/34$+$% 1'(%I3*2+('2"*7#2/3%@4.('0*-%P('.,2+#'-T% C-$#0"+$%

#-+'%+"*%g(#0#-%'1%+"*#(%G/+/34+#2%F2+#6#+49%B27)2-&-61%I8%AjAl:Aj?m%<?VA?>9%

A?9% W#5$0//(.8%X98%X/(/7#33'8%!9%M9%|%S*$*-5/2"*(8%M9%S,#3.#-0%/-%/;;(';(#/+*%/2+#6*:$#+*%

7'+#1%#-+'%/%"4.('0*-:*6'3,+#'-%2/+/34$+%&#+"%+"#'7'345./+*%w=')Q')x!−%23,$+*($9%0-&1)

2>!31%/8%?kpU?Zm%<?VAk>9%

Am9% h,8%X98%G,#8%X98%O,'8%G98%}"/'8%}98%X#/-08%J98%h,8%Q98%}",/-08%}98%@,/-08%c98%L/-08%a9%

|%a#8%c9%K3+(/$7/33%G,-Q*{='Q!%@*+*(':R/-'1(/7*$%&#+"%F5,-./-+%F2+#6*%I.0*%

Q#+*$% 1'(% K3+(/"#0":P*(1'(7/-2*% @4.('0*-% I6'3,+#'-9%B(;!D1) 2>!31) Q(&1) /.1% 008%

lZV?UlZVZ%<?VAl>9%

Ak9% c#-8%c98%@/-8%X98%}"/-08%c98%}"/-08%h98%h,8%P98%c,/-8%q98%Q/7/.8%a98%L/-08%h98%L/-08%

c98%}"/-08%}98%}"/-08%P98%G/'8%h98%Q'-08%S9%|%X#-8%Q9%G'-+(#5,+#'-$%'1%P"/$*8%Q,31,(%

t/2/-2#*$8% /-.% I.0*$% +'% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% G/+/34+#2% F2+#6#+4% '1%

P'(',$% ='345.*-,7% N#$,31#.*% R/-'$"**+$9% A1) B31) 2>!31) 7*81% +H.8% njlZUnjn?%

<?VAl>9%

AZ9% t'#(48%N98%c/7/0,2"#8%@98%a#8% X98%Q#36/8%J98%F36*$8%N9%G9%S98%M,Y#+/8%!98%G"*-8%=98%

F$*1/8%!98% $"*-'48%t9%S98%I./8%O9%|%G""'&/33/8%=9%I-"/-2*.%2/+/34+#2%/2+#6#+4% #-%

$+(/#-*.%2"*7#2/334%*D1'3#/+*.%LQ!%-/-'$"**+$%1'(%"4.('0*-%*6'3,+#'-9%0-&1)5-&!,1%

+I8%pZVUpZZ%<?VAm>9%

Al9% c/-08%X98%t'#(48%N98%F"-8%Q9%X98%W/-08%N98%W#78%F9%c98%G""'&/33/8%=9%|%Q"#-8%@9%Q9%

!&':N#7*-$#'-/3%@45(#.%R/-'$"**+$%'1%!,-0$+*-%N#$,31#.*%/-.%J*.,2*.%O(/;"*-*%

gD#.*% /$% G/+/34$+$% 1'(% I-"/-2*.% @4.('0*-% I6'3,+#'-9% B(;!D1) 2>!3Q(&1) /.1% 0I8%

AmnZAUAmnZk%<?VAm>9%

An9% q#/'8%@98%@,/-08%}98%a#,8%Q98%a#,8%c98%a#8%X9%|%q#8%h9%a#H,#.:*D1'3#/+*.%7'345.*-,7%

+*33,(#.*%-/-'$"**+$%&#+"%$,;*(#'(%*3*2+('2/+/34+#2%"4.('0*-%*6'3,+#'-%;*(1'(7/-2*$9%

2!,-31)Q(&1%GG8%?A?VZU?A?Vj%<?VAp>9%

Ap9% a,D/8%X98%t'$*2)48%P98%=/`�-*)8%t98%Q*.7#.,5$)48%N98%P,7*(/8%=98%a/`/(8%P%|%Q'1*(8%

}9% a/4*(*.% !(/-$#+#'-:=*+/3% N#+*33,(#.*$% #-% I3*2+('2/+/34+#2% F;;3#2/+#'-$% :%

G'-+(/$+#-0%P(';*(+#*$9%B27)2-&-61%J8%ZnVlUZnAl%<?VAn>9%

Aj9% =2=/-,$8%X9%S98%G,--#-0"/78%O98%=2I6'48%R98%G,33*-8%G9%P98%O#+48%M98%Q2"7#.+8%=98%

=2F+**(8%N98%=,33/()*48%N98%Q"6*+$8%C9%t98%@,(3*48%P9%W98%@/33/78%!9%|%N,*$5*(08%O9%



%%*!

!

Q9% O('&+"% '1% A!�:='!*!% 54% !"*(7/334% F$$#$+*.% G'-6*($#'-% '1% I3*2+('.*;'$#+*.%

!*33,(#,7%M#37$9%B27)B++61)/(!,;<)5-&!,1%I8%Z?AUZmV%<?VAj>9%

?V9% G"*-8%S98%Q/"#-8%@98%Q,$3,8%F98%N#-08%a98%S*(+'-#8%=9%C98%P**+*($8%M9%=9%|%!'-0/48%Q9%

I-6#('-7*-+/3% G"/-0*$% #-% ='!*!% ID2#+'-#2% N4-/7#2$% 54% N*1*2+$:F2+#6/+*.%

='3*2,3/(%C-+*(/2+#'-9%B27)0-(*%K8%Zm?lUZmm?%<?VAZ>9%

?A9% Q,-8%c98%L/-08%c98%Q,-8%N98%G/(6/3"'8%S9%J9%J*/.8%G9%O98%a**8%G:@98%a#-8%}98%M,Y#$/&/8%

W98%J'5#-$'-8%X9%F98%G(*$;#8%t9%@98%!*(('-*$8%=9%|%Q2"//)8%J9%I9%%a'&:!*7;*(/+,(*%

Q'3,+#'-% Q4-+"*$#$% '1% M*&:a/4*(% A!B:='!*!% R/-'$+(,2+,(*$% ID"#5#+#-0% a/++#2*%

G'7;(*$$#'-9%B(;!D1)2>!31)Q(&1)/.1%008%?pmVU?pmk%<?VAl>9%

??9% a#,8%=98%L/-08%}98%a#,8%X98%L*#8%O98%.,8%X98%a#8%c98%F-8%G9%|%}"/-08%X9%Q4-+"*$#$%'1%

1*&:3/4*(%A!�:='!*!%,3+(/+"#-%-/-'$"**+$%1'(%"#0":;*(1'(7/-2*%;$*,.'2/;/2#+'($9%A1)

5-&!,1)2>!31)B%08%AVmZUAVk?%<?VAn>9%

?m9% q#,8%a98%P'38%t9%O98%L*#8%c9%|%O*./-)*-8%F9%F%+&':$+*;%;('2*$$%1'(%+"*%$4-+"*$#$%'1%

='!*?% -/-'+,5*$T% G'75#-#-0% /% $'-'2"*7#2/3% +*2"-#H,*% &#+"% "*/+% +(*/+7*-+9% A1)

5-&!,1)2>!31%+H8%?jpZU?jpp%<?VVm>9%

?k9% t'#(48%N98%Q/3*"#8%=98%Q#36/8%J98%M,Y#+/8%!98%G"*-8%=98%F$*1/8%!98%Q"*-'48%t9%S98%I./8%

O9% |% G""'&/33/8% =9% G'-.,2+#-0% ='Q!% R/-'$"**+$% /$% G/+/34$+$% 1'(% @4.('0*-%

I6'3,+#'-%J*/2+#'-9%0-(*)V!&&1%+H8%l???:l??n%<?VAm>9%

?Z9% G"#/-*33#8%J9%J98%J,;;*(+8%F9%M98%S*"/38%Q9%W98%W*/(8%S9%@98%L'3.8%F9%|%W*($"/&8%J9%

!"*%(*/2+#6#+4%'1%='Q!%$#-03*%2(4$+/3%*.0*%;3/-*$9%A1)2-&-61%KI8%ZlUlm%<AjpZ>9%

?l9% t(,5*38%@9%|%@,8%h9%='345.*-,7%S'(#.*%/-.%G/(5#.*%G/+/34`*%@4.('0*-%I6'3,+#'-%

#-%5'+"%F2#.#2%/-.%S/$#2%Q'3,+#'-$9%B(;!D1)2>!31)Q(&1)/.1)0+8%A?nVm:A?nVl%<?VA?>9%

?n9% X/-/8%=9%W98%Q#-0"8%F98%Q/7;/+"8%F98%J/'8%G9%R9%J9%|%L/0"7/(*8%K9%t9%Q+(,2+,(*%/-.%

I3*2+('-:!(/-$;'(+%P(';*(+#*$%'1%F-#'-:N*1#2#*-+%='!*!T%F%G'75#-*.%ID;*(#7*-+/3%

/-.% !"*'(*+#2/3% Q+,.49% l!%&$8>,%9&) 9m,) B(*,;1) '(.) B66;1) 2>!3%!% /GI8% AmplUAmjl%

<?VAl>9%

?p9% }"',8% a9% !&) -61% Q*-$#+#6*% P"'-'-:S/$*.% P('5*% 1'(% Q+(,2+,(*% C.*-+#1#2/+#'-% '1%

A!�:='!*!9%A1)B31)2>!31)7*81%+HK8%pmjlUpmjj%<?VAn>9%

?j9% P#-*8%F9%Q9%|%N(*$$*3"/,$8%O9%J/7/-%Q;*2+(/%/-.%a/++#2*%N4-/7#2$%'1%!*33,(#,79%

O><$1):!H1)S%G8%mZlUmnA%<AjnA>9%



%%+!

!

mV9% }"',8%a98%},5/#(8%F98%L/-08%}98%}"/-08%h98%g,4/-08%M98%h,8%W98%M/-08%L98%K*-'8%W98%

a#8%X98%P/3/2#'$8%!98%W'-08%X9%|%N(*$$*3"/,$8%=9%Q9%Q4-+"*$#$%'1%@#0":q,/3#+4%a/(0*:

F(*/%@'7'0*-',$%A!�%='!*!%1('7%G"*7#2/3%t/;'(%N*;'$#+#'-9%B.H1)5-&!,1%I.8%

jZ?lUjZmA%<?VAl>9%

mA9% G*$/-'8%M98%S*(+/(#'-*8%Q98%P#'6/-'8%F98%F0'$+#-#8%O98%J/"7/-8%=9%=98%O(';;'8%I98%

S'-#-'8% M98% Q2/(/-'8% N98% a/75*(+#8% G98% S'(.#0/8% Q98% ='-+/-/(#8% a98% S'-'3.#8% a98%

=#33#-#8%J9%|%}*22"#-/8%F9%='.*3%'D#.*%$,;;'(+*.%='Q!%@NQ%2/+/34$+$T%Q+(,2+,(*%/-.%

$,(1/2*%;(';*(+#*$9%2-&-61)78%1)=!8>(*61%+8%A?mUAml%<?VAA>9%

m?9% @,8% }98% L/-08% a98% }"/-08% W98% L/-08% X98% G"*-08% M98% !/'8% }9% |% G"*-8% X9% ='Q!%

R/-'13'&*($%&#+"%ID;/-.*.%C-+*(3/4*($%/$%@#0":P*(1'(7/-2*%F-'.*$%1'(%Q'.#,7:

C'-%S/++*(#*$9%B(;!D1)2>!31)Q(&1)/.1%0H8%A?njkUA?njp%<?VAk>9%

mm9% a,8%c98%c/'8%h98%c#-8%X98%P*-08%O98%G,#8%P9%|%h,8%h9%='Q!%-/-'13'&*($%2'-$#$+#-0%'1%

-/-'$"**+$%&#+"%/% 2'-+('33/53*% #-+*(3/4*(%.#$+/-2*%/$%"#0":;*(1'(7/-2*% 3#+"#,7% #'-%

5/++*(4%/-'.*$9%:72)B.H1%08%njmpUnjkm%<?VAZ>9%

mk9% G"'8%Q98%W#78%Q98%W#78%X9%@98%}"/'8%X98%Q*')8%X98%W*,78%N9%@98%S/#)8%X98%G"'*8%N:@98%

G"/-08%W9%X98%Q,*-/0/8%W98%W#78%Q9%L98%a**8%c9%@9%|%c/-08%@9%P"/$*%;/++*(-#-0%1'(%

'"7#2%"'7'Y,-2+#'-%2'-+/2+%#-%='!*!9%78%!(8!%HGK8%l?Z:l?p%<?VAZ>9%

mZ9% t'#(48%N98%Q/3*"#8%=98%Q#36/8%J98%M,Y#+/8%!98%G"*-8%=98%F$*1/8%!98%Q"*-'48%t9%S98%I./8%

O9%|%G""'&/33/8%=9%G'-.,2+#-0%='Q!%R/-'$"**+$%/$%G/+/34$+$%1'(%@4.('0*-%

I6'3,+#'-%J*/2+#'-9%0-(*)V!&&1%+H8%l???:l??n%<?VAm>9%

ml9% S'-.*8%X98%='$*$8%P9%O98%X/(/7#33'8%!9%M98%R�($)'68%X9%W9%|%G"'()*-.'(118%C9%@4.('0*-%

*6'3,+#'-%'-%-/-':;/(+#2,3/+*%+(/-$#+#'-%7*+/3%$,31#.*$9%@-,-.-<)P%$8'$$1%+G,8%?Aj:

?mA%<?VVp>9%

mn9% a#,8%c98%L,8%X98%@/2)*-5*(08%W9%P98%}"/-08%X98%L/-08%c9%=98%c/-08%c98%W*4$"/(8%W98%

O,8%X98%g0#+$,8%!98%t/Y+/#8%J98%a',8%X98%FY/4/-8%P9%=98%L''.8%S9%G9%|%c/)'5$'-8%S9%C9%

Q*31:';+#7#`#-08% "#0"34% $,(1/2*:/2+#6*% 3/4*(*.%7*+/3% .#2"/32'0*-#.*% 2/+/34$+$% 1'(%

"4.('0*-%*6'3,+#'-9%0-&1)/(!,;<%I%<?VAn>9%%

!

( (



%%,!

!

H=(A-.'$%+'5.13'&-(!'$32&$3+*(+;(M&*+'%@#$&--3*.(<48FC+4.!"
!

M'33'&#-0% '-% 1('7% +"*% 2"/(/2+*(#$/+#'-% '1% -/-'2(4$+/33#-*% A!B:='!*!8% /% (*7/()/53*%

#7;('6*7*-+%#-%2/+/34+#2%/2+#6#+4%&/$%'5$*(6*.%&#+"%2'-+#-,',$%(*.,2+#6*%;'+*-+#/3%2423#-09%

S4%2423#-0%-/-'2(4$+/33#-*%A!B:='!*!%5*+&**-%+"*%;'+*-+#/3%(/-0*%'1%vV9?%t%/-.%−V9Z%t%

<6$9%R@I>%+"*%'6*(;'+*-+#/3%/+%T%s%−AV%7F%27−!%&/$%1',-.%+'%0(/.,/334%#7;('6*%1('7%m?V%

�%A?%7t%+'%Anp%�%p%7t%/1+*(%'-34%AVV%2423*$9%!"#$%*-"/-2*7*-+%'1%2/+/34+#2%/2+#6#+4%2',3.%

5*%.,*%+'%/%6/(#*+4%'1%1/2+'($%$,2"%/$%2"/-0*$%#-%$+(,2+,(*8%7'(;"'3'04%/-.%E%'(%2'7;'$#+#'-%

&#+"%2'-+#-,',$%2423#-09%!"#$%2"/;+*(%#$%"*-2*%.*.#2/+*.%+'%*D23,.#-0%+"*$*%;'$$#5#3#+#*$%54%

.#$2,$$#-0%+"*%*D;*(#7*-+$%;*(1'(7*.%,$#-0%/%6/(#*+4%'1%2"/(/2+*(#$/+#'-%+*2"-#H,*$%<PhJN8%

J/7/-% $;*2+('$2';48% QI=8% CGP:gIQ8% IGQF8% ICQ>% .#(*2+34% /1+*(% +"*% *3*2+('2"*7#2/3%

(*/2+#'-9%!"*(*1'(*8%+"*%#7;('6*7*-+%#$%;(';'$*.%+'%5*%.,*%+'%*3*2+('-%.';#-0%'1%+"*%2/+/34$+%

$,(1/2*% &"#2"% (*$,3+$% #-% +"*% /2+#6/+#'-% '1% +"*% 5/$/3% ;3/-*9% F..#+#'-/3348% *3*2+('2/+/34+#2%

7*/$,(*7*-+$% 2'75#-*.% &#+"% 0/$% 2"('7/+'0(/;"4% 2'-1#(7% +"/+% +"*% (/+*% '1% "4.('0*-%

*6'3,+#'-% #-2(*/$*$% /$% +"*% (*/2+#'-%;('0(*$$*$8% +",$% 2'-1#(7#-0% +"*%'5$*(6*.% (*.'D%&/6*%

2'((*$;'-.$%+'%+"*%#7;('6*.%/2+#6#+4%'1%-/-'2(4$+/33#-*%A!B:='!*!9%!"#$%;"*-'7*-'-%"/$%

5**-% (*;'(+*.% 5*1'(*% 5,+% /% 23*/(% ,-.*($+/-.#-0% #$% 4*+% +'% 5*% '5+/#-*.% '+"*(% +"/-% $#7;34%

.*$2(#5#-0%+"*%'5$*(6/+#'-%/$%/-%b/2+#6/+#'-B9$

H=<=(>*$%+/7'$3+*((

L"!"!"$\.&'-(&2-'$*'B,-&5$,+$73'8&-,8>').8(3$H8&.A(&.,/$

!

I3*2+('2"*7#2/3% /2+#6/+#'-% "/$% (*2*-+34% *7*(0*.% /$% /% 6#/53*% (',+*% 1'(% ;('.,2#-0% @IJ%

*3*2+('2/+/34$+$%%()*+!,-(.*9%@'&*6*(8%+"*%,-.*(34#-0%7*2"/-#$7%'1%/2+#6/+#'-%#$%-'+%1,334%

,-.*($+''.8%&#+"%6/(4#-0%'(#0#-$%1'(% +"*%*-"/-2*.%/2+#6#+4%5*#-0%(*;'(+*.9%F;;3#2/+#'-%'1%

2'-+#-,',$% (*.,2+#6*% ;'+*-+#/3% 2423#-0% "/$% 3*.% +'% /% 6/(#*+4% '1% b/2+#6/+*.B% !=NG%

*3*2+('2/+/34$+$8%&#+"%2"/-0*$% #-%7'(;"'3'048%2'7;'$#+#'-%/-.%*3*2+('-#2% $+(,2+,(*%5*#-0%

;(';'$*.%/$%+"*%$',(2*%'1%#7;('6*.%;*(1'(7/-2*9'<)%

L"!"!"!"$G>(/0'5$./$E,-B>,3,09$

!

P(*6#',$%&'()%54%a#,%!&)-69%.*7'-$+(/+*$%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%7*+/33#2%!/Q!%/-.%

R5Q!% &#+"% 2'-+#-,',$% (*.,2+#6*% 2423#-09'% C-% 5'+"% 2/$*$8% +"*% #-#+#/3% '6*(;'+*-+#/3$% /(*% #-%

*D2*$$%'1%ZVV%7t8% /-.% /(*% +"*(*1'(*% (*0/(.*.% /$% (/+"*(% #-*11#2#*-+%@IJ%*3*2+('2/+/34$+$9%

@'&*6*(8%54%2423#-0%!/Q!%#-%/2#.#2%7*.#/8%#-%+"*%;'+*-+#/3%(/-0*%'1%vV9?%t%/-.%−V9l%t%<6$9%



%%-!

!

R@I>% +"*% '6*(;'+*-+#/3% &/$% 1',-.% +'% 0(/.,/334% #7;('6*9% M'(% !/Q!8% +"*% '6*(;'+*-+#/3%

#7;('6*.%+'%'-34%lV%7t%/1+*(%ZVVV%2423*$8%/-.%+"*%!/1*3%$3';*%.*2(*/$*.%1('7%?p?%7t%.*2−'%

+'%mn%7t%.*2−'9%!"#$%2"/-0*%#-%!/1*3%$3';*%#$%#-.#2/+#6*%'1%/%2"/-0*%#-%(*/2+#'-%7*2"/-#$78%

&#+"% +"*% (/+*% .*+*(7#-#-0% $+*;% 5*2'7#-0% +"*%@*4('6$)4% (*/2+#'-% (/+"*(% +"/-% +"*%t'37*(%

(*/2+#'-9%!"*$*%*3*2+('2"*7#2/3%(*/2+#'-%;('2*$$*$%/(*%.#$2,$$*.%#-%+"*%G"/;+*(%A8%Q*2+#'-%

A9k9Z9f%"'&*6*(%!/53*%Z:A%"/$%5**-%#-23,.*.%1'(%23/(#+49%%

7028&'.)(*'7'33-,<)*9)&>!)+*$$%?6!),!-8&%*()+-&>D-<$)*88',,%(;).',%(;)&>!)><.,*;!()

!H*6'&%*(),!-8&%*(1)

t'37*(%$+*;% @)g.%v%*<%�%@6&:%v%@!g% N#$2"/(0*%$+*;%

@*4('6$)4%$+*;% @6&:%v%@)g.%v%*<%�%@!%v%@!g% I3*2+('2"*7#2/3%.*$'(;+#'-%$+*;%

!/1*3%$+*;% @6&:%v%@6&:%�%@!% J*2'75#-/+#'-%$+*;%

%

F$% /% (*$,3+% '1% +"*% (*.,2+#6*% ;'+*-+#/3% 2423#-08% +"*% /,+"'($% -'+*% /% 2"/-0*% #-% 2/+/34$+%

7'(;"'3'04%/-.%.**7%+"*%;('2*$$%/%b$*31:';+#7#$#-0B%5*"/6#',(9%L#+"%#-2(*/$#-0%-,75*(%'1%

2423*$8% +"*%;3/+*3*+$% 5*2'7*% +"#--*(% /-.%7'(*%.#$;*($*.9%F$% /% (*$,3+8% +"*% 2"/(0*% +(/-$1*(%

(*$#$+/-2*% &/$% 1',-.% +'% #7;('6*8% &#+"% +"*% *-"/-2*7*-+% 5*#-0% /++(#5,+*.% +'% +"*% $"'(+*(%

#-+*(3/4*(% ;/+"&/4$% 5*+&**-% ;/(+#23*$% '1% $7/33*(% $#`*9% F..#+#'-/3348% a#,% !&) -69'% -'+*% /-%

#-2(*/$*%#-%+"*%*11*2+#6*%/2+#6*%$,(1/2*%/(*/8%&"#2"%#$%.#(*2+34%;(';'(+#'-/3%+'%+"*%.',53*%3/4*(%

2/;/2#+/-2*8% G899% !"#$% #-2(*/$*% #-% $,(1/2*% /(*/% #-.#2/+*$% +"/+% -*&% /2+#6*% $#+*$% /(*% 5*#-0%

;('.,2*.%&#+"% 2'-+#-,',$% 2423#-0% /$% /% (*$,3+% '1% +"*% 2"/-0*% #-% $/7;3*%7'(;"'3'049%!"#$%

7*2"/-#$7%'1%/2+#6/+#'-%#$%$#7#3/(%+'%+"/+%'1%2"*7#2/3%*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-8%

/$%5'+"%7*+"'.$%(*$,3+%#-%/%7'(;"'3'04%2"/-0*%&"#2"%*-"/-2*$%+"*%@IJ9%a#,%!&)-69%/++(#5,+*%

+"*#(%7'(;"'3'04%2"/-0*%+'%"4.('0*-%5*2'7#-0%+(/;;*.%5*+&**-%+"*%3/4*($%'1%!/Q!8%&"#2"%

(*$,3+$% #-% +"*% b;**3#-0% /&/4B% '1% 3/4*($% #-% '(.*(% +'% 1(**% +"*% "4.('0*-9% @'&*6*(8% +"#$%

7*2"/-#$7%'1%/2+#6/+#'-%'11*($%+"*%5*-*1#+%'1%/-%%()*+!,-(.*%/2+#6/+#'-8%&#+"',+%+"*%-**.%1'(%

/-4% /..#+#'-/3% 2'7;3*D% 2"*7#2/3% ;('2*.,(*$9% F% $#7#3/(% /2+#6/+#'-% 7*2"/-#$7% #$% /3$'%

(*;'(+*.%1'(%7*+/33#2%R5Q!8%&#+"%+"*%'6*(;'+*-+#/3%(*/2"#-0%ZV%7t%/1+*(%A?VVV%2423*$9'%%

$ $



%&.!

!

L"!"!"#"$D-,&,/$J/&'-8(3(&.,/$

!

C-%2'-+(/$+% +'% +"*%&'()%'-%!/Q!%54%a#,%!&)-61')&"#2"%0*-*(/+*$%/..#+#'-/3%/2+#6*% $#+*$%54%

/3+*(#-0%+"*%2/+/34$+%7'(;"'3'04%&#+"%2'-+#-,',$%(*.,2+#6*%2423#-08%/%$+,.4%'-%?@:='Q!%54%

a#%!&) -61)% (*;'(+*.% +"*% *3*2+('2"*7#2/3% /2+#6/+#'-% '1% +"*% /3(*/.4% ;(*$*-+% /2+#6*% $#+*$9%!"*%

/,+"'($% (*;'(+% +"/+% 2423#-0% ?@:='Q!% 5*+&**-% V% t% /-.% −V9Z% t% <6$9% R@I>% 3*/.$% +'% /-%

*-"/-2*7*-+% #-% 2/+/34+#2% /2+#6#+4% &#+"',+% /-4% 2"/-0*$% +'% +"*% $+(,2+,(*8% 7'(;"'3'04% '(%

2'7;'$#+#'-9%%

!"*%$+,.4%54%a#%!&)-61))*D23,.*$%+"*%0*-*(/+#'-%'1%-*&%/2+#6*%$#+*$%54%#-#+#/334%*D/7#-#-0%+"*%

2/+/34$+%7'(;"'3'04%/-.%2'7;'$#+#'-9%Q#-2*%+"*%*.0*%$#+*$%/(*%+"*%/2+#6*%2'7;'-*-+%'1%+"*%

?@:;"/$*% '1%='Q!8% +"*% 0*-*(/+#'-% '1% -*&% /2+#6*% $#+*$% &',3.% 5*% 6#$,/3#$*.% #-% +"*% QI=%

#7/0*$8%"'&*6*(%-'%2"/-0*%#-%7'(;"'3'04%&/$%'5$*(6*.9%a#)*&#$*8%/%2"/-0*%#-%2'7;'$#+#'-%

&',3.%5*%*D;*2+*.%#1%+"*%*-"/-2*.%/2+#6#+4%&*(*%.,*%+'%/-%#-2(*/$*%#-%$,31,(%6/2/-2#*$8%4*+%

+"*%/,+"'($%*D23,.*%+"#$9%J/+"*(8%+"*%/,+"'($%23/#7%+"/+%#-+*(2/3/+#'-%'1%;('+'-$%5*+&**-%+"*%

='Q!%3/4*($%(*$,3+$%#-%/-%#-2(*/$*%#-%*3*2+('-#2%2'-.,2+#6#+48%&"#2"%/#.$%2"/(0*%+(/-$1*(%/-.%

+",$%#7;('6*$%+"*%2/+/34+#2%;*(1'(7/-2*9%F..#+#'-/3348%+"*%*-*(04%'1%"4.('0*-%/.$'(;+#'-%

&/$%2/32,3/+*.%+'%5*2'7*%7'(*%1/6',(/53*%&#+"%;('+'-$%#-+*(2/3/+*.%5*+&**-%+"*%3/4*($8%+",$%

#-.#2/+#-0%/-%#7;('6*7*-+%#-%/2+#6#+49%!"*(*1'(*8%+"*%2/+/34+#2%*-"/-2*7*-+%&/$%/++(#5,+*.%

+'%+"*%*-"/-2*7*-+%'1%+"*%b/$:0('&-B%$#+*$9%%

L"!"!"?"$D3(&./2)$I'B,5.&.,/$./$!=PFE,='!"
!

C-%/%1'33'&%,;%;/;*(%54%Q*')%!&)-698!%&"'$*%'(#0#-/3%&'()%&/$%.#$2,$$*.%#-%G"/;+*(%m8*%+"*%

/,+"'($% (*;'(+% /-% *3*2+('2"*7#2/3% /2+#6/+#'-% '1%7*+/33#2% A!B:='!*!% $#-03*% 2(4$+/3$9% !"#$%

$+,.4%;('6*$%+"/+%+"*%*-"/-2*.%2/+/34+#2%/2+#6#+4%#$%.,*%+'%$,(1/2*%*-0#-**(#-0%'-%+"*%7*+/33#2%

5/$/3%;3/-*%$,(1/2*%54%*3*2+('2"*7#2/3%.*;'$#+#'-%'1%;3/+#-,7%'-%A!B:='!*!9%!"*%(*$,3+%#$%

/%-*&%"45(#.%P+E='!*!%*3*2+('2/+/34$+%&"#2"%',+%;*(1'(7$%2,((*-+%!=NG%*3*2+('2/+/34$+$9%

S4%;'#$#-0%+"*%&'()#-0%*3*2+('.*%/+%(*.,2+#6*%;'+*-+#/3$%<%1!1)2423#-0%5*+&**-%vV9?%t%/-.%

−A9V%t%<6$9%R@I>>8%.#$$'3,+#'-%'1%+"*%;3/+#-,7%2',-+*(%*3*2+('.*%#-%+"*%/2#.#2%*3*2+('34+*%

3*/.$%+'%+"*%0('&+"%'1%/%+"#-%P+%3/4*(%'-%+"*%7*+/33#2%A!B:='!*!%$,(1/2*9%!"#$%;('2*$$%"/$%

5**-%'5$*(6*.%5*1'(*%&"*-%*D;3/#-#-0% +"*%$,(;(#$#-0% #7;('6*7*-+%'1%2/(5'-:5/$*.%@IJ%

2/+/34$+$9+(,%F$%$,2"8%+"*%2/+/34+#2%/2+#6#+4%&/$%.(/7/+#2/334%#7;('6*.8%&#+"%/%2'7;/(#$'-%'1%

+"*%2/+/34+#2%/2+#6#+#*$%$,77/(#$*.%#-%!/53*%Z:?9%%



%&%!

!

!"*%/,+"'($%-'+*%/-% #7;('6*7*-+% #-%'6*(;'+*-+#/3% 1('7%mZl%7t%+'%'-34%?m%7t%/1+*(%?A%

"',($% '1% (*.,2+#6*% ;'+*-+#/3% 2423#-09% C-+*(*$+#-0348% /% ;('0(*$$#6*% #7;('6*7*-+% #-%

'6*(;'+*-+#/3%#$%'5$*(6*.8%#-.#2/+#-0%+"*%2/+/34+#2%/2+#6#+4%#7;('6*$%&#+"%#-2(*/$#-0%2'6*(/0*%

'1%;3/+#-,79%@*-2*8%#-%+"#$%2/$*8%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%#$%/++(#5,+*.%+'%+"*%/..#+#'-%

'1%+"*%-'53*%7*+/3%;3/+#-,78%(/+"*(%+"/-%+"*%#-+(#-$#2%/2+#6#+4%'1%A!B:='!*!%#+$*319%

'

7028&'.)+*'7'33-,<)*9)&>!)8-&-6<&%8)+!,9*,3-(8!$)*9)$%(;6!)8,<$&-6)L=X#5*=!&)-(.)O&#

.!+*$%&!.)*()L=X#5*=!&)-$)*?&-%(!.)?<)7!*F)!&)-16&+()

#121()32$ SB2@*2Q1($?BF$$

9$;$−+,$<=$&<−!$$

54$63"$789:$

>1?@($3(BC@$

5<4$D@&−#:$

9T&U1*N@$&OFF@*2$

D@*3Q2)$5<=$&<−!:$

E@?"$

A!B:='!*!% −V9mZl% A?n% ?9A%D%AV−!% *%

P+EA!B:='!*!% −V9V?m% ??% A9V% !%

%

L"!"#"$J/&-./5.8$H8&.A.&9$,+$!=PFE,='!"

L"!"#"!"$\(&&.8'$I.5&,-&.,/$./$!=PFE,='!"
!

C-%+"*#(%'(#0#-/3%;/;*(%</$%.#$2,$$*.%#-%G"/;+*(%m>8%Q*')%!&)-61*%;(*.#2+*.%/-%,-,$,/3%2/+/34+#2%

*-"/-2*7*-+% '1% A!B:='!*!% .,*% +'% /% $;'-+/-*',$% 3/++#2*% .#$+'(+#'-9% !"#$% P*#*(3$:+4;*%

.#$+'(+#'-% #$% .(#6*-% 54% "4.('0*-% /.$'(;+#'-% </-.% 2'-$*H,*-+34% *3*2+('-% .';#-0>% '-% +"*%

$,(1/2*% '1% +"*% 7*+/33#2% 5/$/3% ;3/-*9% F$% /% (*$,3+8% +"*% /,+"'($% $,00*$+% +"/+% +"*% $,(;(#$#-0%

;*(1'(7/-2*% '1% A!B:='!*!% 2/--'+% 5*% *D;3/#-*.% 54% +"*% 2'-6*-+#'-/3% 6'32/-'% ;3'+9% !"*%

6'32/-'%;3'+%/33'&$%1'(%+"*%#.*-+#1#2/+#'-%'1%;'+*-+#/3%@IJ%*3*2+('2/+/34$+$%54%;3'++#-0%+"*%

*D2"/-0*%2,((*-+%.*-$#+4% /0/#-$+% +"*% 1(**% *-*(04%'1%"4.('0*-%/.$'(;+#'-% <$**%G"/;+*(%A8%

Q*2+#'-%A9k9k9>9%Q*')%!&)-61%23/#7%+"/+%A!B:='!*!%3#*$%',+%&#+"%+"*%2'-6*-+#'-/3%6'32/-'%;3'+8%

/$%#+$%(/+"*(%"#0"%uO;%6/3,*%2'-+(/.#2+$%#+$%;('7#$#-0%*D2"/-0*%2,((*-+%.*-$#+49%)

!=NG% *3*2+('2/+/34$+$% +4;#2/334% 1'33'&% +"*% t'37*(:@*4('6$)4% (*/2+#'-% 7*2"/-#$7% '1%

"4.('0*-%*6'3,+#'-f%&#+"%+"*%@*4('6$)4%$+*;%5*#-0%(/+*%3#7#+#-0%/-.%+"*(*1'(*%/%!/1*3%$3';*%

'1%zkV%7t%.*2−'% #$%'5+/#-*.9%C-% +"*%2/$*%'1%A!B:='!*!8%Q*')%!&)-69*%.*+*(7#-*%+"*%!/1*3%

$3';*%'1%A!B:='!*!%+'%5*%A?n%7t%.*2−'8%"*-2*%+"*%t'37*(%(*/2+#'-%<"4.('0*-%/.$'(;+#'->%

#$%+"*%(/+*%.*+*(7#-#-0%$+*;9%!"*(*1'(*8%/$%"4.('0*-%#$%/.$'(5*.%'-%+"*%5/$/3%;3/-*%$,(1/2*8%

*3*2+('-%.';#-0%/-.%2'-$*H,*-+34%P*#*(3$%.#$+'(+#'-%'22,($8%+",$%/3+*(#-0%+"*%3/++#2*%$+(,2+,(*%

/&/4%1('7%+"/+%'1%+"*%;(#$+#-*%A!B:='!*!9%



%&&!

!

F$%.#$2,$$*.%#-%G"/;+*(%k8-%+"*%!/1*3%$3';*%'1%-/-'2(4$+/33#-*%A!B:='!*!%&/$%.*+*(7#-*.%

+'%5*%lp%�%k%7t%.*2−'8%&"#2"%#-.#2/+*$%+"/+%"4.('0*-%/.$'(;+#'-%#$%-'+%+"*%(/+*%.*+*(7#-#-0%

$+*;8%5,+%(/+"*(%#+%#$%+"*%*3*2+('2"*7#2/3%.*$'(;+#'-%$+*;%<@*4('6$)4>%&"#2"%#$%(/+*%3#7#+#-09%

!",$8%#+%#$%;3/,$#53*%+"/+%&#+"%#-2(*/$*.%"4.('0*-%/.$'(;+#'-%'-%-/-'2(4$+/33#-*%A!B:='!*!8%

+"*% *11*2+% '1% *3*2+('-%.';#-0% /-.% 3/++#2*% .#$+'(+#'-%7/4%5*% 1,(+"*(% *-"/-2*.8% (*$,3+#-0% #-%

/..#+#'-/3%#7;('6*7*-+%#-%2/+/34+#2%/2+#6#+49%

L"!"#"#"$H&,).8F%.&'$I'B'/<'/89$./$!=PFE,='!"
!

!"*%/.$'(;+#'-%'1%"4.('0*-%'-%+"*%$,(1/2*%'1%A!B:='!*!"#$%.*;*-.*-+%'-%+"*%/+'7#2:$#+*8%/$%

#-#+#/334%2/32,3/+*.%54%Q*')%!&)-61*%!"*$*%$#+*$%/-.%+"*#(%/.$'(;+#'-%*-*(0#*$%/(*%$,77/(#$*.%

#-%!/53*%Z:m%/-.%2/-%5*%6#$,/3#$*.%#-%M#0,(*%Z:A8%&"#2"%#33,$+(/+*$%+"*%/.$'(;+#'-%'1%@%'-%+"*%

7'$+% 1/6',(/53*% !*% $#+*8% +"*% bα:$#+*B9% !"*% ='% /2+#6*% $#+*8% 3/5*33*.% b�:$#+*B% (*6*/3*.% /%

$#0-#1#2/-+34%7'(*%;'$#+#6*%uI;%6/3,*%'1%V9p?%*t8%2'7;/(*.%+'%+"*%3'&*$+%6/3,*%'1%V9ZZ%*t%

1'(% +"*% !*% α:$#+*9% !",$8% "4.('0*-% /.$'(;+#'-% &/$% .**7*.% +'% '22,(% '-% !*% /2+#6*% $#+*$9%

F..#+#'-/3348%P*#*(3$%.#$+'(+#'-%(*$,3+$%#-%+&':#-*H,#6/3*-+%$,(1/2*%!*%$#+*$T%+"*%b3'&B%!*%α:

$#+*%/-.%+"*%b"#0"B%!*%�:$#+*8%&"#2"%/(*%3'2/+*.%'-%+"*%+*((/2*.%$,(1/2*9%@'&*6*(8%+"*%b3'&B%

!*%α:$#+*%$"'&$%+"*%3'&*$+%uI;%6/3,*f%"*-2*%"4.('0*-%/.$'(;+#'-%7/#-34%'22,($%'-%+"*%α:

$#+*$9%!"*(*% /(*% /% 1,(+"*(% +&'% 2(4$+/33'0(/;"#2/334% #-.*;*-.*-+%!*% $#+*$% 3/5*33*.% �% /-.%�8%

"'&*6*(8% .,*% +'% +"*#(% "#0"% "4.('0*-% /.$'(;+#'-% *-*(0#*$8% /(*% .#$(*0/(.*.% /$% 5*#-0% +"*%

;(#7/(4%/2+#6*%$#+*9%

7028&'.),*'7'33-,<)*9)&>!)><.,*;!()-.$*,+&%*()!(!,;%!$)*9)!-8>)-&*3%8#$%&!)-$)8-68'6-&!.)

?<)7!*F)!&)-61)Q&)$>*'6.)?!)(*&!.)&>-&)&>!)-&*3%8)$%&!)&!,3%(*6*;<)%$)&-F!().%,!8&6<)9,*3)D*,F)

?<)7!*F)!&)-61()

=2B<Q&L3Q2@$ Y9$$5@4:$

α$ V9ZZ%

Z$ V9p?%

[$ A9VZ%

\$ A9km%

]$ A9Z?%

%



%&'!

!

!

!"#$%&'.)(*':!-8&%*()$%&!$)*9)U/:)*()L=X#5*=!&1)=*+)-(.)$%.!)6-&&%8!)$&,'8&',!$)*9)><.,*;!()

-.$*,?!.) -&) -() oα#$%&!X1) S6'!) $+>!,!$) ,!+,!$!(&)5*) -&*3$4) <!66*D) $+>!,!$) ,!+,!$!(&) =!)

-&*3$)-(.)D>%&!)$+>!,!$),!+,!$!(&)-.$*,?!.)><.,*;!(1)@%;',!)>-$)?!!()-.-+&!.)9,*3)&>!)

*,%;%(-6)D*,F)?<)7!*F)!&)-69()

M,(+"*(8%+"*%*-*(04%'1%"4.('0*-%/.$'(;+#'-%&/$%1',-.%+'%.*2(*/$*%/$%"4.('0*-%#$%/.$'(5*.%

'-% +'% +"*% α:$#+*% /-.% +"*% ;(#$+#-*% 3/++#2*% 5*2'7*$% .#$+'(+*.9% !"#$% #-.#2/+*$% +"/+% 1,(+"*(%

/.$'(;+#'-%'1%"4.('0*-%'-%+"*%5/$/3%;3/-*%$,(1/2*%7/4%"/6*%/%;('1',-.%*11*2+%'-%+"*%2/+/34+#2%

/2+#6#+48%/-.%;*("/;$%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%/$%.#$2,$$*.%/5'6*%#-%Q*2+#'-%Z9A9A9m%

7/4%"/6*%5**-%'6*(3'')*.%.,*%+'%+"*%.*;'$#+#'-%'1%;3/+#-,79%%

H=B=(!31#(
!

!"#$%2"/;+*(%#$%.*.#2/+*.%+'%+"*%1#($+%(*;'(+%'1%/%(*6*($#53*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%/%

!=NG% *3*2+('2/+/34$+9% G,((*-+348% +"*% 7*2"/-#$7% 5*"#-.% +"*% *3*2+('2"*7#2/3% /2+#6/+#'-%

(*7/#-$%,-23*/(%#-%+"*%3#+*(/+,(*8%&#+"%$*6*(/3%;3/,$#53*%(',+*$%'1%/2+#6/+#'-%5*#-0%(*;'(+*.9%

@*-2*8%+"#$%$+,.4%$**)$%+'%,-.*($+/-.%+"*%'(#0#-%'1%/2+#6/+#'-%#-%+"*%2/$*%'1%-/-'2(4$+/33#-*%

A!B:='!*!9% !'% .'% +"#$8% /% 6/(#*+4% '1% $+(,2+,(/3% 2"/(/2+*(#$/+#'-% /-.% *3*2+('2"*7#2/3%

+*2"-#H,*$%/(*%(*H,#(*.%+'%/-/34$*%+"*%/2+#6/+*.%7/+*(#/39%C-%.'#-0%$'8%/%6#/53*%*D;3/-/+#'-%

1'(%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%A!B:='!*!%#$%;(';'$*.9( (



%&(!

!

H=D=(E.#7-$#(&*/(93#'7##3+*((

L"?"!"$@A'-B,&'/&.(3$J)B-,A')'/&$,+$1(/,8-95&(33./'$!=PFE,='!"
!

G'-+#-,#-0%&#+"%7*+/33#2%A!B:='!*!8% +"#$% 2"/;+*(%-'&% 1'2,$*$% $'3*34%'-%-/-'2(4$+/33#-*%

A!B:='!*!9% F$% .#$2,$$*.% #-% G"/;+*(% k8% +"*% 2"/-0*% #-% 7'(;"'3'04% 1('7% 2(4$+/33#-*% +'%

-/-'2(4$+/33#-*%A!B:='!*!%(*$,3+$%#-%$#0-#1#2/-+34%0(*/+*(%2,((*-+%.*-$#+#*$%5*#-0%/2"#*6*.8%

'&#-0%+'%#+$%#-2(*/$*.%$,(1/2*%/(*/%/-.%(*.,2*.%2"/(0*%+(/-$1*(%(*$#$+/-2*9%M,(+"*(%$+,.#*$%

#-+'%+"*%$+/5#3#+4%'1%+"#$%-'6*3%7/+*(#/3%3*.%+'%+"*%(*/3#$/+#'-%'1%/-%#-+*(*$+#-0%*3*2+('2"*7#2/3%

;"*-'7*-'-9%%

K;'-%2'-+#-,',$%(*.,2+#6*%;'+*-+#/3%2423#-0%'1%-/-'2(4$+/33#-*%A!B:='!*!%'6*(%+"*%(/-0*%

vV9?%t%+'%−V9Z%t%<6$9%R@I>%&#+"%/%$2/-%(/+*%'1%AVV%7t%$−'8%/%$,5$+/-+#/3%#7;('6*7*-+%#-%

+"*% '6*(;'+*-+#/3% (*H,#(*.% 1'(% T% s% −AV% 7F% 27−!% &/$% '5$*(6*.9% F1+*(% AVV% 2423*$8% +"*%

'6*(;'+*-+#/3%/+%+"#$%2,((*-+%.*-$#+4%5*2'7*$%7'(*%1/6',(/53*8%#7;('6#-0%1('7%m?V%�%A?%7t%

+'%Anp%�%p%7t8%/+%&"#2"%;'#-+% +"*%'6*(;'+*-+#/3% (*7/#-$% $+/53*% 1'(% /+% 3*/$+%AVVV%2423*$9%

M#0,(*%Z:?%"#0"3#0"+$%+"#$%.(/7/+#2%#7;('6*7*-+%#-%'6*(;'+*-+#/3%54%2'7;/(#-0%+"*%#-#+#/3%

aQt%&#+"%+"/+%'1%+"*%AVV#$%(*.,2+#6*%$&**;9%%

%

%



%&)!

!

!

!"#$%&'.)+*'2*3+-,%$*()*9) &>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!)-(.)-9&!,)LKK) 8<86!$) %()L)5)U&7I(1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<) 8-,?*()

D*,F%(;)!6!8&,*.!)-$).!$8,%?!.)%()&>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*()9!6&)-(.)\)5)B;[B;26)

D!,!)'$!.)-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1)

g(#0#-/3348% +"#$% *D;*(#7*-+% &/$% ;*(1'(7*.% ,$#-0% ;3/+#-,7% /$% +"*% 2',-+*(% *3*2+('.*9%

@'&*6*(8%#-%'(.*(%+'%2'-1#(7%+"/+%+"*%.#$$'3,+#'-%'1%P+%/-.%#+$%.*;'$#+#'-%'-%+'%+"*%$,(1/2*%

'1%A!B:='!*!%&/$%-'+% +"*%2/,$*% 1'(%*-"/-2*7*-+f% +"*%P+%2',-+*(%*3*2+('.*%&/$%(*;3/2*.%

&#+"% 2/(5'-% 1*3+9%F$% /% (*$,3+8% /-% #.*-+#2/3%'6*(;'+*-+#/3% #7;('6*7*-+%&/$%'5$*(6*.8% +",$%

;('6#-0%+"/+%-*#+"*(%P+%-'(%2/(5'-%;/(+#23*$%&*(*%+"*%2/,$*%'1%+"*%/2+#6/+#'-9%G'-+(/$+#-0348%

&'()% 54% Q*')% !&) -69% 1',-.% +"/+% 2'-+#-,',$% (*.,2+#6*% 2423#-0% (*$,3+*.% #-% +"*% 0('&+"% '1%

;3/+#-,7%'-%+"*%5/$/3%;3/-*%'1%A!B:='!*!9!%@'&*6*(8%#+%$"',3.%5*%-'+*.%+"/+%+"*%/,+"'($%

/;;3#*.%7,2"% 3/(0*(% (*.,2+#6*%;'+*-+#/3$% <vV9?%t% +'%−A%t% <6$9%R@I>>9%!"#$% (*$,3+*.% #-%/%

0(/.,/3%'6*(;'+*-+#/3%#7;('6*7*-+%1('7%mZl%7t%+'%'-34%?m%7t%/1+*(%?A%"',($%'1%2423#-08%

/-.%+"*#(%-*&%2/+/34+#2%7/+*(#/3%&/$%.,55*.%bP+E='!*!B9%Q#-2*8%#-%+"#$%&'()8%-/-'2(4$+/33#-*%

A!B:='!*!%&/$%2423*.% +'%7,2"% 3*$$% (*.,2+#6*%;'+*-+#/3$% +"/-% #-% +"*% 2/$*%'1%Q*')%!&)-618%

2',;3*.%&#+"% +"*% 2"/-0*% #-% 2',-+*(% *3*2+('.*8% +"*% .*;'$#+#'-% '1% P+% /$% +"*% (*/$'-% 1'(% +"*%

#7;('6*7*-+%&/$%(,3*.%',+9%C-+*(*$+#-0348%#-%2'-+(/$+%+'%+"/+%(*;'(+*.%54%Q*')%!&)-618!)#+%&/$%

1',-.%+"/+%&"*-%+"*%;'+*-+#/3%(/-0*%&/$%*D+*-.*.%+'%−V9l%t%<6$9%R@I>%(/+"*(%+"/-%−V9Z%t%

<6$9%R@I>8%+"*%2/+/34$+%3'$+%2'-+/2+%&#+"%+"*%03/$$4%2/(5'-%$,5$+(/+*9%F$%$,2"8%/%2'7;3*+*%



%&*!

!

AVV%2423*%$2/-%&/$%-'+%/2"#*6*.9%!"*(*1'(*8%/33%$,5$*H,*-+%$2/-$%&*(*%'5+/#-*.%54%2423#-0%

5*+&**-%vV9?%t%/-.%−V9Z%t%<6$9%R@I>%,-3*$$%'+"*(&#$*%$+/+*.9%%

a*/)/0*%'1%$#36*(%1('7%+"*%F0EF0G3%(*1*(*-2*%*3*2+('.*%#$%/%;'$$#53*%(*/$'-%1'(%+"*%*-"/-2*.%

/2+#6#+49%F$%;('6*-%54%Q47*$%!&)-614%$#36*(%#'-$%2/-%3*/)%1('7%+"*%(*1*(*-2*%*3*2+('.*%/-.%

.*;'$#+% '-% +"*% 2/+/34$+% $,(1/2*8% +",$% 0*-*(/+#-0% 0(*/+*(% 2,((*-+% .*-$#+#*$% +"/-% &',3.%

'+"*(&#$*% 5*% '5$*(6*.9/% !"*(*1'(*8% +"*% F0EF0G3% (*1*(*-2*% *3*2+('.*% &/$% $,5$*H,*-+34%

(*;3/2*.%&#+"%/% $/+,(/+*.%@0E@0!Qg*% (*1*(*-2*%*3*2+('.*9%M#0,(*%Z:m% $"'&$% +"*% (*$,3+%'1%

2423#-0%-/-'2(4$+/33#-*%A!B:='!*!%AVV%+#7*$%,$#-0%+"#$%/3+*(-/+#6*%(*1*(*-2*8%/-.%$"'&$%/%

$#7#3/(%/2+#6/+#'-9%!",$8%+"*%.*;'$#+#'-%'1%$#36*(%'-%+'%+"*%2/+/34$+%$,(1/2*%&/$%/3$'%*D23,.*.%

/$%/%;'$$#53*%$',(2*%'1%#7;('6*.%;*(1'(7/-2*9%%

!

!"#$%&'.),*'2*3+-,%$*()*9) &>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!) -(.) -9&!,) LKK) 8<86!$) %() L)5)U&7I() '$%(;) $-&',-&!.)U;[U;&7I() -$) &>!) ,!9!,!(8!)

!6!8&,*.!1)=>!)'$!)*9)$-&',-&!.)U;[U;7I()-$)&>!),!9!,!(8!)!6!8&,*.!),'6!$)*'&)6!-F-;!)*9)

$%6H!,)9,*3)&>!)B;[B;26),!9!,!(8!)!6!8&,*.!)-$)&>!)$*',8!)*9)%3+,*H!.)+!,9*,3-(8!1)

!

C+%$"',3.%/3$'%5*%-'+*.%+"/+%/%$#7#3/(%/2+#6/+#'-%#$%'5$*(6*.%1'(%2(4$+/33#-*%A!B:='!*!8%/35*#+%

+'% /% 3*$$*(% *D+*-+9% M#0,(*% Z:k% $"'&$% +"*% '6*(;'+*-+#/3% (*H,#(*.% 1'(% T% s%−AV%7F% 27−!% +'%

#7;('6*%1('7%mlV%7t%+'%'-34%?lA%7t9%!"*%(*/$'-%1'(%+"#$%#$%7'$+%3#)*34%.,*%+'%+"*%3/(0*(%

2(4$+/33#+*%$#`*%'1% +"*%A!B:='!*!%;"/$*8%/-.% #+$% 3*$$%*11#2#*-+%2"/(0*(% +(/-$1*(%)#-*+#2$8%/$%



%&+!

!

.#$2,$$*.%#-%G"/;+*(%k9%!"#$%#$%/3$'%2'(('5'(/+*.%54%$+,.#*$%'-%='Q!%54%a#%!&)-61)%&"'%1',-.%

+"/+%7'(*%2423*$%&*(*%(*H,#(*.%1'(%+"*%/2+#6/+#'-%'1%3/(0*(%13/)*$%+"/-%1'(%13/)*$%'1%/%$7/33*(%

$#`*9% M('7% "*(*#-8% '-34% +"*% /2+#6/+#'-% '1% +"*% -/-'2(4$+/33#-*% A!B:='!*!% ;"/$*% &#33% 5*%

#-6*$+#0/+*.9%

!

!"#$%&'.)-*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)8,<$&-66%(!)L=X#5*=!&)?!9*,!)

-(.)-9&!,)LKK)8<86!$)%()L)5)U&7I(1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<)8-,?*()D*,F%(;)

!6!8&,*.!)-$).!$8,%?!)%()&>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*()9!6&)-(.)\)5)B;[B;26)D!,!)'$!.)

-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1)

) )



%&,!

!

L"?"#"$M9<-,0'/$D-,<28&.,/$

!

F3+*(-/+#6*348%#+%#$%;'$$#53*%+"/+%+"*%3'&*(%'6*(;'+*-+#/3%#$%.,*%+'%+"*%(*.,2+#'-%'1%$'7*%'+"*(%

$;*2#*$%+"/+%7/4%"/6*%1'(7*.%,;'-%2423#-08%(/+"*(%+"/-%+"*%(*.,2+#'-%'1%;('+'-$%+'%"4.('0*-9%

!'%#-6*$+#0/+*%+"#$8%2"('-'/7;*('7*+(4%2',;3*.%&#+"%0/$%2"('7/+'0(/;"4%&/$%*7;3'4*.9%

M,(+"*(% +'% +"*% ;(*6#',$% 1#-.#-0$8% /% $#7#3/(% *-"/-2*7*-+% &/$% '5$*(6*.% 54%

2"('-'/7;*('7*+(4%<M#0,(*%Z:Z>9%F%2'-$+/-+%;'+*-+#/3%'1%−m?V%7t%<6$9%R@I>%&/$%/;;3#*.%

<2'((*$;'-.#-0% +'% +"*% '6*(;'+*-+#/3% (*H,#(*.% 1'(% T% s% −AV% 7F% 27−!>9% K-.*(% -'(7/3%

2#(2,7$+/-2*$8% %1!1% '-*$% #-%&"#2"% -'% *3*2+('2"*7#2/3% /2+#6/+#'-% '22,($8%&"*-% /% 2'-$+/-+%

;'+*-+#/3%#$%/;;3#*.8%+"*%2,((*-+%.*-$#+4%&',3.%(*7/#-%$+/53*%</$%#$%.*;#2+*.%54%+"*%./$"*.%

3#-*%#-%M#0,(*%Z:Z>%'(%(/+"*(%.*2(*/$*%#1%+"*%2/+/34$+%.*0(/.*$%&#+"%+#7*9%G'-+(/$+#-0348%#-%+"*%

2/$*%'1%-/-'2(4$+/33#-*%A!B:='!*!8%+"*%2,((*-+%.*-$#+4%&/$%1',-.%+'%0(/.,/334%#-2(*/$*%/$%

+"*%(*/2+#'-%;('0(*$$*.9%!"#$%#$%#-.#2/+#6*%'1%+"*%*6'3,+#'-%'1%"4.('0*-%5*2'7#-0%*/$#*(%/$%

+"*%(*/2+#'-%;('2**.$9%%

!

!"#$%&'.).*'2>,*(*-3+!,*3!&,<)+,*9%6!)*9)(-(*8,<$&-66%(!)L=X#5*=!&)%()L)5)U&7I(1)=>!)

-++6%!.)+*&!(&%-6)D-$)8>*$!()-$)&>!)H-6'!)8*,,!$+*(.%(;)&*)T)g)−LK)3B)83−&1)/"+!,%3!(&$)

D!,!)+!,9*,3!.)'$%(;)-)&>,!!#!6!8&,*.!)$&!+4)D%&>)8-&-6<$&#.!+*$%&!.);6-$$<)8-,?*()-$)&>!)

D*,F%(;)!6!8&,*.!4)\)5)B;[B;26)-$)&>!),!9!,!(8!)-(.)8-,?*()9!6&)-$)&>!)8*'(&!,)!6!8&,*.!1)

=>!) .-$>!.) 6%(!) ,!+,!$!(&$) &>!) !"+!8&!.) ?!>-H%*',) *9) -) $&-?6!) 8-&-6<$&) D>%8>) .*!$) (*&)

'(.!,;*)-8&%H-&%*(1)



%&-!

!

Q#7,3+/-*',$348%0/$%2"('7/+'0(/;"4%&/$%;*(1'(7*.%&"#2"%/33'&*.%1'(%+"*%#.*-+#1#2/+#'-%'1%

"4.('0*-%/$%+"*%0/$*',$%;('.,2+9%!"*%"*/.$;/2*%'1%+"*%2*33%&/$%$/7;3*.%/+%$*+%+#7*%#-+*(6/3$8%

/-.%#+%&/$%1',-.%+"/+%/$%+"*%2,((*-+%.*-$#+4%#-2(*/$*$8%(/+"*(%+"/-%+"*%*D;*2+*.%3#-*/(%#-2(*/$*%

#-% "4.('0*-% ;('.,2+#'-%&#+"% +#7*8% +"*% (/+*% '1% "4.('0*-% *6'3,+#'-% #-2(*/$*$% /$% +"*%@IJ%

;('0(*$$*$%<M#0,(*%Z:l>9%)

!

!"#$%&'.)/*':!+,!$!(&-&%H!)&,-8!)*9)&>!)('3?!,)*9)3*6!$)*9)><.,*;!()+,*.'8!.)D%&>)&%3!)-$)

-)8*($&-(&)+*&!(&%-6)*9)−\JK)3W)EH$1)0U/G)%$)-++6%!.1)7*6%.)6%(!)%(.%8-&!$)&>!)!"+!,%3!(&-66<)

.!&!,3%(!.) H-6'!) *9) ><.,*;!() <%!6.) 9,*3) ;-$) 8>,*3-&*;,-+><) 9*,) &>!) -8&%H-&!.) $-3+6!4)

D>%6!)&>!).-$>!.)6%(!),!+,!$!(&$)&>!)&>!*,!&%8-66<)8-68'6-&!.)H-6'!)D%&>*'&)-8&%H-&%*(1))

( (



%'.!

!

=4".%:("

S5&N-*'"

(4(/.&9:1!

L"?"?"$%&(O.3.&9$%&2<.'5$,+$H8&.A(&'<$1(/,8-95&(33./'$!=PFE,='!"

L"?"?"!"$!"#$%&'$DR*I$

!

N,*%+'%+"*%$7/33%$/7;3*%$#`*%(*H,#(*.%1'(%*3*2+('2"*7#2/3%(*/2+#'-$8%&"*(*54%+"*%2/+/34$+%#$%

7/.*%#-+'%/-%#-)%/-.%.*;'$#+*.%'-%+'%+"*%$,(1/2*%'1%/%03/$$4%2/(5'-%*3*2+('.*%<F(*/%s%V9VnA%

27!>%6*(4%3#++3*%;'&.*(%&/$%/6/#3/53*%1'(%/-/34$#$%54%PhJN%/1+*(%/2+#6/+#'-9%!'%2'75/+%+"#$8%

/-%!"#$%&'%PhJN%5(/2)*+%&/$%.*$#0-*.%+'%1#+%+"*%03/$$4%2/(5'-%*3*2+('.*8%+",$%/33'&#-0%1'(%

.#(*2+% /-/34$#$%'1% +"*% 2/+/34$+% '-% +"*% *3*2+('.*% $,(1/2*% #77*.#/+*34% /1+*(% *3*2+('2"*7#2/3%

+(*/+7*-+9%M#0,(*%Z:n%$"'&$%/-%#7/0*%'1%+"*%5(/2)*+8%&#+"%+"*%$,(1/2*%'1%+"*%*3*2+('.*%5*#-0%

13,$"%&#+"%+"*%$,(1/2*9%!"*%5(/2)*+%&/$%7/.*%'1%/2(43#28%&#+"%/3,7#-#,7%+/;*%,$*.%+'%2'6*(%

+"#$%#-%'(.*(%+'%(*7'6*%/-4%5/2)0(',-.%.#11(/2+#'-%1('7%+"*%/2(43#29%C+%$"',3.%5*%-'+*.%+"/+%

+"*%(/-0*%&/$%3#7#+*.%+'%AV%:%kV%y8%$#-2*%F3%$"'&$%/%.#11(/2+#'-%;*/)%/+%zmp%y9%@'&*6*(8%$#-2*%

+"*% 7'$+% ;('7#-*-+% ;*/)$% '1% -/-'2(4$+/33#-*% A!B:='!*!" '22,(% 5*3'&% mV% y8% +"*% ,$*% '1%

/3,7#-#,7%&/$%.**7*.%/22*;+/53*9%F..#+#'-/3348%$#-2*%+"*%"*#0"+%'1%+"*%*3*2+('.*%2/-%5*%

*/$#34%/.Y,$+*.8%/%$7/33%/7',-+%'1%Q#%;'&.*(%&/$%/..*.%+'%+"*%$,(1/2*%'1%+"*%*3*2+('.*%;(#'(%

+'%/-4%7*/$,(*7*-+$9%C-%+"#$%&/48%$#3#2'-%/2+$%/$%/-%#-+*(-/3%$+/-./(.8%7*/-#-0%/-4%$"#1+%#-%

;*/)%;'$#+#'-%2/-%5*%/++(#5,+*.%+'%+"*%7/+*(#/3%#+$*31%(/+"*(%+"/-%/%.#11*(*-2*%#-%"*#0"+%5*+&**-%

$/7;3*%7*/$,(*7*-+$9%%

!! !

!"#$%&'.)3*'O>*&*;,-+>$)*9)&>!)!"#$%&')?,-8F!&).!$%;(!.)9*,)OZ:P)-(-6<$%$)*9)&>!)8-&-6<$&)

.%,!8&6<)*()&>!)!6!8&,*.!)$',9-8!1)B6'3%(%'3)&-+!)8*H!,$)&>!)-8,<6%84)-(.)&>!)*#,%(;)>*6.$)

&>!);6-$$<)8-,?*()!6!8&,*.!)%()+6-8!1))

%

%

%



%'%!

!

R'&8%PhJN%2/-%5*%,$*.% +'% #-6*$+#0/+*% +"*%$+/5#3#+4%'1%-/-'2(4$+/33#-*%A!B:='!*!%,-.*(%

*3*2+('2"*7#2/3%2423#-0%2'-.#+#'-$9%F$%$,2"8%+"*%2/+/34$+:.*;'$#+*.%03/$$4%2/(5'-%*3*2+('.*%

&/$%2423*.%AVVV%+#7*$%5*+&**-%vV9?%t%/-.%−V9Z%t%<6$9%R@I>%/-.%PhJN%&/$%;*(1'(7*.%

#77*.#/+*34%/1+*(%2423#-09%!"*%;'$+%2423#-0%.#11(/2+#'-%;/++*(-%&/$%+"*-%2'7;/(*.%&#+"%+"/+%

'1%+"*%*3*2+('.*%;(#'(%+'%2423#-08%/-.%+"*%;/++*(-$%&*(*%/.Y,$+*.%/22'(.#-0%+'%+"*%;'$#+#'-%'1%

+"*%$#3#2'-%#-+*(-/3%$+/-./(.9%C+%$"',3.%5*%-'+*.%+"/+%$#-2*%+"*%PhJN%;/++*(-%'5+/#-*.%/1+*(%

*3*2+('2/+/34+#2%7*/$,(*7*-+$%&/$%;*(1'(7*.%.#(*2+34%'-%+"*%*3*2+('.*%$,(1/2*8%/%3/4*(%'1%

@!Qg*%*3*2+('34+*%#$%;(*$*-+%/-.%7/4%(*$,3+%#-%&*/)*(%S(/00%(*13*2+#'-$9%%

M#0,(*%Z:p%2'7;/(*$%+"*%PhJN%;/++*(-$%'1%-/-'2(4$+/33#-*%A!B:='!*!%5*1'(*%/-.%/1+*(%AVVV%

Gt%2423*$8%/-.%$"'&$%-'%'56#',$%$+(,2+,(/3%2"/-0*$9%Q'7*%3#+*(/+,(*%$+,.#*$%;'#-+%+'&/(.$%

;('+'-%#-+*(2/3/+#'-%/$%/%;'$$#5#3#+4%1'(%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%!=NG$8%"'&*6*(%

+"*% 3/2)%'1% $"#1+% #-% +"*% <VVA>% ;*/)%;'$#+#'-% $,00*$+$% -'% 3/++#2*% *D;/-$#'-%'22,($9%@*-2*8%

PhJN% .'*$% -'+% ;('6#.*% *6#.*-2*% '1% ;('+'-% #-+*(2/3/+#'-% 5*+&**-% +"*% 3/4*($% '1%

-/-'2(4$+/33#-*%A!B:='!*!9%%

!

!"#$%&' .)4*'OZ:P)+-&&!,($) *9) (-(*8,<$&-66%(!) L=X#5*=!&) ?!9*,!) -(.) -9&!,) LKKK) 8<86!$1)

O-&&!,($)D!,!)3!-$',!.).%,!8&6<)*()&>!)$',9-8!)*9)&>!);6-$$<)8-,?*()D*,F%(;)!6!8&,*.!)*()

D>%8>)&>!)8-&-6<$&)%(F)D-$).!+*$%&!.1)B)$3-66)-3*'(&)*9)$%6%8*()+*D.!,)D-$)+6-8!.)*()&>!)

$',9-8!)&*)-8&)-$)-()%(&!,(-6)$&-(.-,.1)

%



%'&!

!

G'-+#-,#-0%&#+"%+"*%#.*/%'1%;('+'-%#-+*(2/3/+#'-8%+"*%7/+*(#/3%&/$%+"*-%2423*.%AVV%+#7*$%#-%

/-%#.*-+#2/3%7/--*(%&#+"%A%=%N!Qg*%5*#-0%,$*.%/$%+"*%*3*2+('34+*%#-%/-%/++*7;+%+'%'5$*(6*%

/% 3/++#2*% *D;/-$#'-9% !"*% (*$,3+#-0% ;'&.*($%&*(*% /-/34$*.% 54% ;'&.*(% -*,+('-% .#11(/2+#'-%

<PRN>9%M#0,(*%Z:j%$"'&$%+"*%-*,+('-%$2/++*(#-0%./+/%1('7%+"*%-/-'2(4$+/33#-*%A!B:='!*!%

$/7;3*%5*1'(*%/-.%/1+*(%/2+#6/+#'-%#-%N!Qg*9%F0/#-8%-'%$#0-%'1%3/++#2*%*D;/-$#'-%'(%*6#.*-2*%

'1% #-+*(2/3/+#'-% #$% '5$*(6*.% &"#2"% &',3.% 3*/.% +'% +"*% $,5$+/-+#/3% 2"/-0*% #-% #-+*-$#+4% '1%

$*3*2+*.%;*/)$9%!"*(*1'(*8%!"#$%&'%/-/34$#$%54%PhJN%/-.%PRN%*D23,.*%+"*%#-+*(2/3/+#'-%'1%

;('+'-$%5*+&**-%+"*%3/4*($%'1%A!B:='!*!%/$%5*#-0%+"*%(*/$'-%5*"#-.%+"*%/2+#6/+#'-%;('2*$$9%

@'&*6*(8% $#-2*% 5'+"% '1% +"*$*% +*2"-#H,*$% /(*% ;*(1'(7*.%!"#$%&'8% +"*4% .'% -'+% (,3*% ',+% +"*%

;'$$#5#3#+4% '1% /-% %() *+!,-(.*% ;('+'-% #-+*(2/3/+#'-%7*2"/-#$7%'1% /2+#6/+#'-9%!"#$%&#33% 5*%

.#$2,$$*.%1,(+"*(%#-%G"/;+*(%l9%

!

!"#$%&'.)5*'0!'&,*()$8-&&!,%(;).-&-)8*66!8&!.)%()?-(F)`)*9)R/5)9,*3)(-(*8,<$&-66%(!)L=X#

5*=!&)?!9*,!)-(.)-9&!,)-8&%H-&%*()?<)LKK)8<86!$)%()L)5)P&7I('!6!8&,*6<&!1)=>!).%99!,!(8!)%()

%(&!($%&<) ?!&D!!() &>!) &D*) $-3+6!$) %$) .'!) &*) &>!) .%99!,!(8!) %() 8*66!8&%*() &%3!1) =>!) %(%&%-6)

3-&!,%-6)D-$)8*66!8&!.)*H!,)-++,*"%3-&!6<)L)>*',)D>%6!)&>!)-8&%H-&!.)3-&!,%-6)D-$)8*66!8&!.)

*H!,(%;>&1)

( (



%''!

!

L"?"?"#"$!"#$%&'$*()(/$%B'8&-,58,B9$

!

C-%/%$#7#3/(%7/--*(%+'%PhJN8%J/7/-%$;*2+('$2';4%&/$%;*(1'(7*.%.#(*2+34%'-%+"*%*3*2+('.*%

$,(1/2*%/1+*(%(*.,2+#6*%;'+*-+#/3%2423#-09%!"#$%/33'&*.%1'(%1,(+"*(%2'-1#(7/+#'-%'1%+"*%;"/$*%

;,(#+49%F$%2/-%5*%$**-%#-%M#0,(*%Z:AV8%/1+*(%AVVV%2423*$%5*+&**-%vV9?%t%/-.%−V9Z%t%<6$9%

R@I>%#-%A%=%@!Qg*8%+"*%J/7/-%$;*2+(/%'1%5'+"%+"*%#-#+#/3%7/+*(#/3%/-.%+"*%/2+#6/+*.%7/+*(#/3%

;'$+%AVVV%2423*$%/(*%#.*-+#2/39%S'+"%$;*2+(/%$"'&%+"*%1',(%7/#-%6#5(/+#'-/3%7'.*$%/+%zAVn%

27−'8%zA?p%27−'8%zAlA%27−'%/-.%z?ZZ%27−'8%&"#2"%2'((*$;'-.%+'%+"*%SB%/-.%FB%7'.*$90%

!"*(*1'(*8%2'75#-#-0%+"*%(*$,3+$%'5+/#-*.%1('7%PhJN%/-.%J/7/-%Q;*2+('$2';48%$+(,2+,(/3%

2"/-0*$%2/-%5*%*3#7#-/+*.%/$%+"*%2/,$*%'1%+"*%*-"/-2*.%/2+#6#+49%

!

!"#$%&'.)(6*'C%.!#,-(;!):-3-()$+!8&,-)*9)(-(*8,<$&-66%(!)L=X#5*=!&)3!-$',!.)?!9*,!)

E&*+G) -(.) -9&!,) LKKK) 8<86!$) E?*&&*3G1) :-3-() $+!8&,-) *?&-%(!.) -9&!,) !6!8&,*8>!3%8-6)

3!-$',!3!(&$)D!,!)+!,9*,3!.).%,!8&6<)*()&>!)!6!8&,*.!)$',9-8!p)&>!,!9*,!)-)6-<!,)*9)U&7I(!

!6!8&,*6<&!)%$)+,!$!(&)&>'$),!$'6&%(;)%()-()%(8,!-$!.)?-8F;,*'(.)-9&!,)LKKK)8<86!$1))

G'-+(/$+#-0348% 3'')#-0% /+% +"*% J/7/-% $;*2+(/% '1% -/-'2(4$+/33#-*% A!B:='!*!% &"*-% +"*%

;'+*-+#/3%(/-0*%#$%*D+*-.*.%+'%/%7'(*%(*.,2+#6*%;'+*-+#/3%'1%−V9l%t%<6$9%R@I>8%#+%&/$%1',-.%

+"/+% +"*% /2+#6/+*.%7/+*(#/3% "/.% .*2'7;'$*.% #-+'% *3*7*-+/3% +*33,(#,79% M#0,(*% Z:AA% $"'&$%

J/7/-%$;*2+(/%+/)*-%'6*(%+"(**%/(*/$%'1%+"*%$/7;3*%;'$+%2423#-0%5*+&**-%vV9?%t%/-.%−V9l%

t% <6$9%R@I>9%I3*7*-+/3% +*33,(#,7% #$% '5$*(6*.% /+%zA?V% 27−'% /-.%AkV% 27−'% /-.% +"*%7'$+%



%'(!

!

;('7#-*-+%FB%5/-.%'1%A!B:='!*!%/+%zAlA%27−'%#$%3*$$%#-+*-$*%/1+*(%'-34%ZV%2423*$9%!"#$%#$%

#-%3#-*%&#+"%+"*%*3*2+('2"*7#2/3%$+,.#*$%.#$2,$$*.%/5'6*%&"#2"%$"'&*.%+"*%7/+*(#/3%+'%3'$*%

2'-+/2+%&#+"%+"*%*3*2+('.*%$,(1/2*%/+%$,2"%(*.,2+#6*%;'+*-+#/3$9%G'-+(/$+#-0348%Q*')%!&)-61!%

$"'&%-'% $,2"% .*0(/./+#'-8% ;'$$#534% .,*% +'% +"*%7'(*% $+/53*% -/+,(*% '1% +"*#(% $#-03*% 2(4$+/3%

*3*2+('.*%(/+"*(%+"/-%+"*%;(*;/(/+#'-%'1%/%2/+/34$+%#-)%/$%(*;'(+*.%"*(*9!

!

!"#$%&'.)((*'C%.!#,-(;!):-3-()$+!8&,-)*9)(-(*8,<$&-66%(!)L=X#5*=!&)3!-$',!.)-9&!,)fK)

8<86!$) ,-(;%(;) ?!&D!!() qK1J) W) -(.) −K1c) W) EH$1) 0U/G1) =>!) B2) ?-(.) *9) L=X#5*=!&) %$)

>%;>6%;>&!.)9*,)86-,%&<1)7+*&$)L4J)-(.)\)%(.%8-&!)&>,!!)$!+-,-&!)-,!-$)*9)&>!)$-3+6!1)

%%

( (



%')!

!

L"?"?"?"$E,-B>,3,09$(/<$G,)B,5.&.,/$

!

P(*6#',$% $+,.#*$%54%a#,%!&)-69% "/6*%/++(#5,+*.% +"*%*3*2+('2"*7#2/3% /2+#6/+#'-%'1%!/Q!% /-.%

R5Q!% +'% $/7;3*% +"#--#-0%&#+"% 2423#-09'%!"*% 2"/-0*% #-%7'(;"'3'04% #$% */$#34% $**-%54% +"*%

/;;*/(/-2*% '1% $7/33*(% ;3/+*3*+$% /1+*(% 2423#-09% !"*% /,+"'($% (*;'(+% +"*#(% #7;('6*7*-+% #-%

2/+/34+#2%/2+#6#+4%+'%5*%.,*%+'%+"*%(*$,3+#-0%$"'(+*-*.%#-+*(3/4*(%;/+"&/4$8%&"#2"%/#.$%*3*2+('-%

+(/-$;'(+%5*+&**-%+"*%2/+/34$+%/-.%+"*%*3*2+('34+*9%C-.**.8%/-/34$#$%'1% +"*%*3*2+('2"*7#2/3%

#7;*./-2*%$;*2+('$2';4%$"'&*.%+"/+8%#-%+"*%2/$*%'1%5'+"%!/Q!%/-.%R5Q!8%+"*%2"/(0*%+(/-$1*(%

(*$#$+/-2*8%J@A%.*2(*/$*.8%+",$%#-.#2/+#-0%#7;('6*.%2"/(0*%+(/-$1*(%)#-*+#2$9%

@'&*6*(8%3'')#-0%/+%+"*%7'(;"'3'04%'1%A!B:='!*!%/1+*(%AVV%2423*$8%%1!1%/1+*(%/2+#6/+#'-8%-'%

2"/-0*%#-%7'(;"'3'04%&/$%'5$*(6*.9%M#0,(*%Z:A?%$"'&$%/%2'7;/(#$'-%'1%+"*%QI=%#7/0*$%

'1% -/-'2(4$+/33#-*% A!B:='!*!% $/7;3*$% 5*1'(*% /-.% /1+*(% /2+#6/+#'-8% /-.% $"'&% +"/+% +"*%

7'(;"'3'04%#$%7/#-+/#-*.9%a#)*&#$*8%INh%7/;;#-0%$"'&$%+"/+%5'+"%='%/-.%!*%/(*%&*33%

.#$+(#5,+*.% +"(',0"',+% +"*% /2+#6/+*.%7/+*(#/39% !"*(*1'(*8% #-% 2'75#-/+#'-%&#+"% +"*% !"#$%&'%

PhJN8%PRN%/-.%J/7/-%$;*2+('$2';4%(*$,3+$8%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%

.'*$%-'+%/;;*/(%+'%5*%.,*%+'%/-4%$+(,2+,(/3%'(%7'(;"'3'0#2/3%2"/-0*$%+'%+"*%$/7;3*9%%

!

!"#$%&'.)(+*'7/5)%3-;!$)*9)01)(-(*8,<$&-66%(!)L=X#5*=!&)?!9*,!)-(.)21)-9&!,)LKK)8<86!$)

?!&D!!()qK1J)W)-(.)−K1f)W)EH$1)0U/G1)=>!)/PZ)3-++%(;)%3-;!$)*9)&>!)-8&%H-&!.)$-3+6!)

$>*D$)5*)E;,!!(G)-(.)=!)E,!.G)-,!)D!66).%$&,%?'&!.)&>,*';>*'&)&>!)3-&!,%-61)

! $



%'*!

!

L"?"?"C"$*'A'-5.O3'$H8&.A(&.,/$

!

F$%.#$2,$$*.% /5'6*8% /;;3#2/+#'-%'1% (*.,2+#6*%;'+*-+#/3% 2423#-0% 1'(% /% +'+/3% '1% AVVV% 2423*$%

7/#-+/#-$%+"*%'6*(;'+*-+#/3%/+%Anp%7t9%='$+%#-+*(*$+#-0348%#+%&/$%.#$2'6*(*.%+"/+%&"*-%+"*%

(*.,2+#6*%;'+*-+#/3%#$%(*7'6*.8%+"*%*-"/-2*.%2/+/34+#2%/2+#6#+4%#$%3'$+%/-.%+"*%'6*(;'+*-+#/3%

(*H,#(*.%1'(%T%s%−AV%7F%27−!%(*6*(+$%5/2)%+'%#+$%'(#0#-/3%6/3,*%'1%m?V%7t9%!"*%2/+/34$+%7,$+%

+"*-%5*%(*:/2+#6/+*.%1'33'&#-0%+"*%$/7*%;('2*.,(*8%+",$%(*$,3+#-0%#-%/%(*6*($#53*%/2+#6/+#'-%

7*2"/-#$79%!"#$%;"*-'7*-'-%"/$%-'+%5**-%(*;'(+*.%*3$*&"*(*%#-%+"*%3#+*(/+,(*8%&#+"%$#7#3/(%

/2+#6/+#'-%$+,.#*$%$"'&#-0%-'%*D;*(#7*-+/3%*6#.*-2*%'1%(*6*($#5#3#+49%M#0,(*%Z:Am%$"'&$%+"*%

;'3/(#$/+#'-%2,(6*$%'1%-/-'2(4$+/33#-*%A!B:='!*!%5*1'(*%/-.%/1+*(%AVV%2423*$%5*+&**-%vV9?%

t%/-.%−V9Z%t%<6$9%R@I>%/-.%+"*%./$"*.%3#-*%#-.#2/+*$%+"*%aQt%'5+/#-*.%#77*.#/+*34%/1+*(%

+"*%;'+*-+#/3%5#/$%#$%(*7'6*.9%%

!

!"#$%&'.)(,*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!) -(.) -9&!,) LKK) 8<86!$) %() L) 5) U&7I(1) =>!) ,!.) .-$>!.) 6%(!) %66'$&,-&!$) &>!) 8',,!(&)

.!($%&%!$) -8>%!H!.) %33!.%-&!6<) -9&!,) &>!) LKK) 8<86!) $8-(4) -(.) $>*D$) &>!) *H!,+*&!(&%-6) &*)

,!&',()&*)%&$)*,%;%(-6)H-6'!)-$)&>!)-++6%8-&%*()*9)8*(&%('*'$)8<86%(;)'(.!,),!.'8%(;)+*&!(&%-6$)

%$)$&*++!.1))

%



%'+!

!

N,*%+'%+"#$%(*6*($#53*%$"#1+%#-%'6*(;'+*-+#/38%+"*%3/2)%'1%2"/-0*$%#-%$+(,2+,(*%/-.%7'(;"'3'04%

5*2'7*% '56#',$9% C-.**.8% #1% /-4% #((*6*($#53*% 2"/-0*$% &*(*% +'% '22,(% +"*-% +"*% '(#0#-/3%

'6*(;'+*-+#/3%&',3.%-'+%5*%*D;*2+*.% +'%5*%(*0*-*(/+*.%/1+*(% +"*%*3*2+('2"*7#2/3% (*/2+#'-9%

C-$+*/.8% +"*% (*6*($#5#3#+4% '1% +"*% '6*(;'+*-+#/3% #7;('6*7*-+% #7;3#*$% +"/+% +"*% /2+#6/+#'-% #$%

*3*2+('-#2% #-% -/+,(*9% Q*6*(/3% $+,.#*$% "/6*% $"'&-% +"/+% A!B:='!*!! .#$;3/4$% /% "#0"%

$,$2*;+#5#3#+4%+'&/(.$%*3*2+('-%.';#-0%'-%+"*%5/$/3%;3/-*%$,(1/2*8%/-.%$,00*$+%+"/+%*D2*$$%

*3*2+('-%.*-$#+4%2/-%5*%/22'77'./+*.%/+%+"*%M*(7#%3*6*39'1<'!%!"*(*1'(*8%#+%#$%;'$$#53*%+"/+%

+"*%;/(+#/334%1#33*.%.%5/-.$%/$$'2#/+*.%&#+"%+"*%7*+/33#2%2"/(/2+*(%'1%A!B:='!*!%/(*%2/;/53*%

'1%/22*;+#-0%*3*2+('-%.*-$#+4%.,(#-0%(*.,2+#6*%;'+*-+#/3%2423#-09%!"#$%*3*2+('-%b.';#-0B%7/4%

0#6*%(#$*%+'%+"*%*-"/-2*.%2/+/34+#2%;*(1'(7/-2*9%

!'%#-6*$+#0/+*%+"#$%1,(+"*(8%?@:='!*!%&/$%2423*.%AVV%+#7*$%,-.*(%#.*-+#2/3%2'-.#+#'-$%+'%

+"/+% 2'-.,2+*.% 1'(% A!B:='!*!9% N,*% +'% +"*% $*7#2'-.,2+#-0% -/+,(*% '1% ?@:='!*!8% &"#2"%

*D"#5#+$%;''(%2"/(0*%+(/-$1*(%)#-*+#2$%.,*%+'%#+$%1,334%'22,;#*.%.%5/-.$8%+"*%7/+*(#/3%#$%/-%

#.*/3%2/-.#./+*%+'%+*$+%+"*%+"*'(4%'1%*3*2+('-%.';#-09%F$%*D;*2+*.8%M#0,(*%Z:Ak%$"'&$%+"/+%-'%

$,2"%/2+#6/+#'-%'22,($%#-%+"*%2/$*%'1%?@:='!*!9%!"#$%1#-.#-0%(*#-1'(2*$%+"*%#.*/%'1%*3*2+('-%

.';#-0%/$%+"*%2/,$*%'1%+"*%*-"/-2*.%/2+#6#+48%/-.%&#33%5*%.#$2,$$*.%1,(+"*(%#-%Q*2+#'-%Z9m9Z9%

!

!"#$%&'.)(-*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)$!3%8*(.'8&%(;)JU#5*=!&)

?!9*,!)-(.)-9&!,)LKK)8<86!$)%()L)5)U&7I(1))

! $



%',!

!

L"?"C"$73'8&-,8>').8(3$H8&.A(&.,/$

!

Q#-2*%$+(,2+,(/3%2"/-0*$%"/6*%5**-%*D23,.*.%/$%+"*%'(#0#-%'1%+"*%*-"/-2*.%/2+#6#+48%*11'(+$%

&*(*%$,5$*H,*-+34%+,(-*.%+'%#-6*$+#0/+#-0%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%+"*%5/$/3%;3/-*9%

F$%.#$2,$$*.%#-%G"/;+*(%k8%+"*%5/$/3%;3/-*%#$%2'-$#.*(*.%/$%5*#-0%+"*%;(#7/(4%/2+#6*%$#+*%1'(%

7*+/33#2%!=NG$9%g-*%;'$$#5#3#+4%1'(%+"*%*-"/-2*.%;*(1'(7/-2*%#$%+"/+%+"*(*%#$%/-%#-2(*/$*%

#-%+"*%-,75*(%'1%/2+#6*%$#+*$%/$%+"*%7/+*(#/3%5*2'7*$%/2+#6/+*.9%!"*%*3*2+('2"*7#2/334%/2+#6*%

$,(1/2*% /(*/% <IGQF>%&/$% +"*(*1'(*% #-6*$+#0/+*.% /1+*(% AVV% 2423*$9% M#0,(*% Z:AZ% $"'&$% +"*%

.',53*%3/4*(%2/;/2#+/-2*%<G89>%+'%(*7/#-%#.*-+#2/3%&#+"#-%*D;*(#7*-+/3%*(('(%5*1'(*%/-.%/1+*(%

AVV%(*.,2+#6*%2423*$9%!"#$%#7;3#*$%+"/+%+"*%IGQF%/3$'%(*7/#-$%#.*-+#2/3%&#+"%2423#-08%/-.%

-'%-*&%/2+#6*%$#+*$%/(*%0*-*(/+*.9%F..#+#'-/3348%CGP:gIQ%(*6*/3$%+"/+%+"*%$+'#2"#'7*+(4%'1%

+"*%-/-'2(4$+/33#-*%A!B:='!*!% (*7/#-$%,-2"/-0*.%/1+*(%2423#-08%&#+"% +"*%$+'#2"#'7*+(#*$%

5*#-0% ='!*'C0-D+E" /-.% ='!*'C0/D!E8% (*$;*2+#6*349% @*-2*8% #1% /-4% -*&% /2+#6*% $#+*$% &*(*%

0*-*(/+*.8%/%2"/-0*%#-%2'7;'$#+#'-%&',3.%5*%*D;*2+*.%.,*%+'%+"*%*7*(0*-2*%'1%!*%6/2/-2#*$9%

!"*(*1'(*8%$#-2*%+"*(*%#$%-'%2"/-0*%#-%$+'#2"#'7*+(4%'(%IGQF8%#+%/;;*/($%+"/+%-'%-*&%/2+#6*%

$#+*$%/(*%5*#-0%2(*/+*.%&#+"%2423#-09%!"#$% #$%/3$'% #-% 3#-*%&#+"% +"*% (*6*($#53*%-/+,(*%'1% +"*%

/2+#6/+#'-%;('2*$$9%

!

!

!"#$%&'.)(.*'2',,!(&).!($%&<).%99!,!(8!$)*9)(-(*8,<$&-66%(!)L=X#5*=!&)?!9*,!)-(.)-9&!,)LKK)

8<86!$)+6*&&!.)-;-%($&)$8-(),-&!$1)=>!)8-+-8%&-(8!)8',,!(&$)D!,!)3!-$',!.)-&)LfK)3W)EH$1)

0U/G1)



%'-!

!

M'33'&#-0%'-%1('7%+"#$8%*3*2+('2"*7#2/3%#7;*./-2*%$;*2+('$2';4%<ICQ>%&/$%;*(1'(7*.%/1+*(%

AVV%2423*$%/+%/%;'+*-+#/3%'1%−mVV%7t%<6$9%R@I>9%C-%.'#-0%$'8%+"*%2"/(0*%+(/-$1*(%(*$#$+/-2*8%

J@A8%&/$%1',-.%+'%(*.,2*%54%"/31%<M#0,(*%Z:Al>9%F%(*.,2+#'-%#-%2"/(0*%+(/-$1*(%(*$#$+/-2*%

#7;3#*$%+"/+%*3*2+('-%+(/-$1*(%#$%7'(*%*11#2#*-+%'-%+"*%/2+#6*%$#+*$9%!"#$8%2',;3*.%&#+"%/-/34$#$%

'1%IGQF8%$,00*$+$%+"/+%(/+"*(%+"/-%0*-*(/+#-0%-*&%/2+#6*%$#+*$%,;'-%(*.,2+#6*%2423#-08%+"*%

$#+*$% +"/+% /(*% /3(*/.4% ;(*$*-+% /(*% 5*2'7#-0% /2+#6/+*.9% C+% #$% +"*(*1'(*% ;'$$#53*% +"/+% &#+"%

2'-+#-,',$%(*.,2+#6*%;'+*-+#/3%2423#-0%+"*%5/$/3%;3/-*%5*2'7*$%b/2+#6/+*.B8%%1!1)+"*%(*/2+#'-%

)#-*+#2$%/(*%*-"/-2*.%'-%+"*%/2+#6*%$#+*$9%

!

!

!"#$%&' .)(/*' 0<e'%$&) +6*&$) $>*D%(;) !6!8&,*8>!3%8-6) %3+!.-(8!) $+!8&,*$8*+<) *()

(-(*8,<$&-66%(!)L=X#5*=!&)?!9*,!)-(.)-9&!,)LKK)8<86!$1)N(8*3+!($-&!.),!$%$&-(8!$)D!,!)

8-68'6-&!.)-$)a1L)-(.)a1\)j)?!9*,!)-(.)-9&!,)LKK)8<86!$4),!$+!8&%H!6<1)=>%$)8*,,!$+*(.$)D!66)

D%&>)&>!)%:)8*3+!($-&%*()9'(8&%*()*()&>!)+*&!(&%*$&-&)D>%8>);-H!)H-6'!$)*9)M1a)-(.)LK1L)j1)

=>!)%($!&)$>*D$)&>!)!e'%H-6!(&)8%,8'%&)3*.!61))

Q*')%!&)-69%(*;'(+%/-%#7;('6*7*-+%#-%+"*%O#55$B%1(**%*-*(04%'1%"4.('0*-%/.$'(;+#'-8%uO;8%

/$% "4.('0*-% /.$'(;+#'-% '22,($% '-% +"*% 5/$/3% ;3/-*% '1% A!B:='!*!9*% @4.('0*-% /.$'(;+#'-%

#-.,2*$% *3*2+('-% .';#-0% /-.% /% P*#*(3$:+4;*% 3/++#2*% .#$+'(+#'-% +"/+% *-"/-2*$% +"*% @IJ9%

!"*(*1'(*8%#+%#$%;'$$#53*%+"/+%(*.,2+#6*%;'+*-+#/3%2423#-0%#$%+"*%.(#6#-0%1'(2*%&"#2"%#-.,2*$%

1,(+"*(%.#$+'(+#'-8% +",$% 3'&*(#-0%uO;% +'%/%7'(*% 1/6',(/53*%6/3,*9%!"#$%&#33%5*%.#$2,$$*.%

1,(+"*(%#-%Q*2+#'-%Z9m9Z9%%



%(.!

!

F$%/%(*$,3+%'1%+"#$%$;'-+/-*',$%3/++#2*%.#$+'(+#'-8%Q*')%!&)-61%/3$'%;(';'$*%+"/+%+"*%+(/.#+#'-/3%

6'32/-'%;3'+%/-/34$#$%2/--'+%*D;3/#-%+"*%,-*D;*2+*.%2/+/34+#2%;*(1'(7/-2*%'1%A!B:='!*!9*%

C-%2'-+(/$+%+'%;(*6#',$34%(*;'(+*.%!=NG%*3*2+('2/+/34$+$8%+"*%(/+*%.*+*(7#-#-0%$+*;%'1%A!B:

='!*!%#-%+"*%$+,.4%54%Q*')%!&)-69%#$%+"*%t'37*(%(*/2+#'-8%%1!1%+"*%*3*2+('2"*7#2/3%"4.('0*-%

/.$'(;+#'-% $+*;9%F% $,77/(4%'1% +"*%;'$$#53*% (*/2+#'-%;/+"&/4$% #$% (*2(*/+*.% #-%!/53*%Z:k9%

C-+*(*$+#-0348%,;'-%2423#-0%-/-'2(4$+/33#-*%A!B:='!*!8%+"*%!/1*3%$3';*%#-2(*/$*$%1('7%lp%�%

k%7t%.*2−'% +'%AAl%�%An%7t%.*2−'% <M#0,(*%Z:An>9%!"*% /2+#6/+*.%-/-'2(4$+/33#-*%7/+*(#/3%

+"*(*1'(*%*D"#5#+$%/%!/1*3%$3';*%$#7#3/(%+'%+"/+%'5+/#-*.%54%Q*')%!&)-698%+",$%$,00*$+#-0%+"/+%

&#+"%2'-+#-,',$%(*.,2+#6*%2423#-08%"4.('0*-%/.$'(;+#'-%#$%5*2'7#-0%+"*%(/+*%.*+*(7#-#-0%

$+*;%'1% +"*%@IJ9%C+% #$% +"*(*1'(*%;'$$#53*% +"/+%Q*')%!&)-61*%7/4%"/6*%/2+#6/+*.% +"*#(%$#-03*%

2(4$+/3% A!B:='!*!8% "'&*6*(% +"#$% 7/4% "/6*% 5**-% '6*(3'')*.% .,*% +'% +"*% .*;'$#+#'-% '1%

;3/+#-,7%/+%$,2"%(*.,2+#6*%;'+*-+#/3$9!%F%2'7;/(#$'-%'1% +"*%!/1*3% $3';*$%'5+/#-*.% #-% +"#$%

&'()%#-%2'7;/(#$'-%+'%Q*')%!&)-69%#$%$"'&-%#-%!/53*%Z:Z9%

7028&'.)-*'7'33-,<)*9)&>!)+*$$%?6!),!-8&%*()+-&>D-<$)*88',,%(;).',%(;)&>!)><.,*;!()

!H*6'&%*(),!-8&%*(1)

t'37*(%$+*;% @)g.%v%*<%�%@6&:%v%@!g% N#$2"/(0*%$+*;%

@*4('6$)4%$+*;% @6&:%v%@)g.%v%*<%�%@!%v%@!g% I3*2+('2"*7#2/3%.*$'(;+#'-%$+*;%

!/1*3%$+*;% @6&:%v%@6&:%�%@!% J*2'75#-/+#'-%$+*;%

%



%(%!

!

!

!"#$%&'.)(3*'=-9!6)+6*&$)-(.)8*,,!$+*(.%(;)=-9!6)$6*+!$)*9)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!)-(.)-9&!,)LKK)8<86!$1)P-$>!.)6%(!$)-,!)+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)B66)8',,!(&)

.!($%&%!$)>-H!)?!!()8*,,!8&!.)9*,),!$%$&-(8!1)

'

7028&'.).*)2*3+-,%$*()*9)&>!)=-9!6)$6*+!$)*9)L=X#5*=!&)*?&-%(!.)%()&>%$)D*,F)-(.)?<)7!*F)

!&)-61()

#121()32$ >1?@($3(BC@$

Q#-03*%2(4$+/3%A!B:='!*!%<Q*')%!&)-69*>% A?n%7t%.*2−'%

R/-'2(4$+/33#-*%A!B:='!*!% lp%�%k%7t%.*2−'%

R/-'2(4$+/33#-*%A!B:='!*!%U%AVV%2423*$% AAl%�%An%7t%.*2−'%

%

!"#$%2"/-0*%#-%!/1*3%$3';*%/3$'%"#0"3#0"+$%+"*%.#11*(*-2*%#-%/2+#6/+#'-%7*2"/-#$7%5*+&**-%

A!B:='!*!%#-%+"#$%&'()%/-.%+"/+%'1%!/Q!!/-.%R5Q!%#-%+"*%$+,.4%54%a#,%!&)-61'%C-%+"*%2/$*%'1%

!/Q!8%+"*%!/1*3%$3';*%&/$%1',-.%+'%.*2(*/$*%1('7%?p?%7t%.*2−'%+'%mn%7t%.*2−'%/1+*(%ZVVV%

2423*$9%!"*%/,+"'($%.(/&% +"*%2'-23,$#'-% +"/+% +"*% (/+*%.*+*(7#-#-0% $+*;%2"/-0*$% 1('7% +"*%

t'37*(%(*/2+#'-%+'%+"*%@*4('6$)4%$+*;%/$%2"/(0*%+(/-$1*(%5*2'7*$%7'(*%*11#2#*-+9%@'&*6*(8%

/$% .#$2,$$*.% /5'6*8% +"*% /,+"'($% /3$'% -'+*% /% +"#--#-0% #-% $/7;3*%7'(;"'3'048%&"#2"% /#.$%

*3*2+('-%+(/-$1*(9%C-%+"*%2/$*%'1%-/-'2(4$+/33#-*%A!B:='!*!8%+"*%';;'$#+*%*11*2+%#$%'5$*(6*.8%



%(&!

!

&#+"% +"*% !/1*3% $3';*% 1',-.% +'% #-2(*/$*% /$% +"*% (*/2+#'-% ;('0(*$$*$8% /-.% -'% 2"/-0*% #-%

7'(;"'3'04%#$%'5$*(6*.9%%

C-%$,77/(48%/$%-/-'2(4$+/33#-*%A!B:='!*!%#$%2423*.%AVV%+#7*$8%+"*%'6*(;'+*-+#/3%#7;('6*$%

1('7%m?V%7t%+'%Anp%7t%/-.%+"*%2"/(0*%+(/-$1*(%/3$'%"/36*$%#-%6/3,*8%+",$%#-.#2/+#-0%7'(*%

*11#2#*-+%(*/2+#'-%)#-*+#2$%/-.%/-%#7;('6*.%*3*2+('2/+/34+#2%;*(1'(7/-2*9%@'&*6*(8%+"*%!/1*3%

$3';*%#-2(*/$*$%&#+"%2423#-08%1('7%lp%�%k%7t%.*2−'%+'%AAl%�%An%7t%.*2−'%/1+*(%AVV%2423*$9%

!"#$% #-.#2/+*$%/%2"/-0*% #-% +"*% (*/2+#'-%7*2"/-#$78%&#+"% +"*% (/+*%.*+*(7#-#-0%$+*;%'1% +"*%

/2+#6/+*.%7/+*(#/3% 5*2'7#-0% +"*%t'37*(% (*/2+#'-% %1!1% "4.('0*-% /.$'(;+#'-9%F$% "4.('0*-%

/.$'(;+#'-% '22,($% '-% +"*% 5/$/3% ;3/-*% '1% A!B:='!*!8% *3*2+('-% .';#-0% /-.% /% $;'-+/-*',$%

3/++#2*%.#$+'(+#'-%'22,($%&"#2"%(*;'(+*.34%3'&*($%uO;%+'%/%7'(*%1/6',(/53*%6/3,*9%!"*(*1'(*8%

#-% +"#$% &'()8% *3*2+('-% .';#-0% #$% ;(';'$*.% /$% +"*% (*/$'-% 1'(% +"*% #7;('6*.% 2/+/34+#2%

;*(1'(7/-2*%,;'-%2423#-0%-/-'2(4$+/33#-*%A!B:='!*!9%

( (



%('!

!

L"?"L"$G,)B2&(&.,/(3$5&2<.'5$,+$B,&'/&.(3$-'(8&.,/$B(&>Q(95$

L"?"L"!"$M9<-,0'/$%2-+(8'$G,A'-(0'$

!

G'-+#-,#-0%&#+"%+"*%+"*'(4%'1%*3*2+('-%.';#-08%+"*%*11*2+%'1%"4.('0*-%$,(1/2*%2'6*(/0*%'-%

+"*%5/$/3%;3/-*%&/$%*D;3'(*.9%F$%(*;'(+*.%54%Q*')%!&)-69*%"4.('0*-%/.$'(;+#'-%.(#6*$%*3*2+('-%

.';#-0%/-.%/%P*#*(3$:+4;*%3/++#2*%.#$+'(+#'-9%L#+"%#-2(*/$#-0%-,75*(%'1%2423*$8%+"*%!/1*3%$3';*%

2"/-0*$%1('7%lp%�%k%7t%.*2−'%+'%AAl%�%An%7t%.*2−'8%+",$%#-.#2/+#-0%/%2"/-0*%#-%+"*%(*/2+#'-%

7*2"/-#$7%1('7%+"*%@*4('6$)4%$+*;%5*#-0%$3'&%+'%+"*%t'37*(%$+*;%<"4.('0*-%/.$'(;+#'->%

5*#-0%(/+*%3#7#+#-09%!"#$%#-.#2/+*$%+"/+8%/$%+"*%"4.('0*-%*6'3,+#'-%(*/2+#'-%;('0(*$$*$8%+"*%

/.$'(;+#'-% '1% "4.('0*-% '-% +"*% 5/$/3% ;3/-*% $,(1/2*% 5*2'7*$% 7'(*% .#11#2,3+9% Q*')% !&) -69%

2/32,3/+*.%+"/+%"4.('0*-%/.$'(;+#'-%'22,($%'-%+"*%!*%α:$#+*8%/-.%/%$#7#3/(%/;;('/2"%&/$%,$*.%

#-%+"#$%&'()%<$**%Q*2+#'-%Z9m9Z9?9%1'(%/-%*D;3/-/+#'-%'1%+"*%$#+*:.*;*-.*-24>9%!"*%/,+"'($%

/3$'%1',-.%+"/+%*3*2+('-%.';#-0%<+"(',0"%"4.('0*-%/.$'(;+#'->%(*$,3+*.%#-%P*#*(3$:+4;*%3/++#2*%

.#$+'(+#'-%&"#2"%#7;('6*.%uO;%54%V9Al%*t9%@*-2*8%/33%$,(1/2*%2'6*(/0*%2/32,3/+#'-$%&*(*%

;*(1'(7*.%'-%+"*%α:$#+*9%

C-%+"*%2/$*%'1%-/-'2(4$+/33#-*%A!B:='!*!8%+"#$%7'.*3%&/$%*D+*-.*.%54%;(';'$#-0%+"/+%+"*%

.#$+'(+#'-%2',3.%5*%1,(+"*(%*-"/-2*.%+"(',0"%"4.('0*-%/.$'(;+#'-%'-%+"*%α:$#+*%54%(*.,2+#6*%

;'+*-+#/3%2423#-09%NM!%2/32,3/+#'-$%&*(*%;*(1'(7*.%+'%$+,.4%"'&%+"*%/7',-+%'1%/.$'(5*.%

"4.('0*-%'-%+"*%α:#$'7*(%&',3.%2"/-0*%+"*%*-*(04%'1%"4.('0*-%/.$'(;+#'-%1'(%+"*%/.Y/2*-+%

α:$#+*%/$% +"*%$,(1/2*%2'6*(/0*%#-2(*/$*$9%!/53*%Z:l%$"'&$%+"*%*-*(04%'1%@6&:% (*H,#(*.%1'(%

/.$'(;+#'-%'-%+"*%1#($+%<A?9Zr%$,(1/2*%2'6*(/0*>8%$*2'-.%<?Zr%$,(1/2*%2'6*(/0*>%/-.%+"#(.%

<mn9Zr%$,(1/2*%2'6*(/0*>%α:$#+*8%(*$;*2+#6*349%G'-+(/(4%+'%*D;*2+/+#'-%</+%"#0"*(%2'6*(/0*%

@:@%5*2'7*$%/%(*;,3$#6*%#-+*(/2+#'-%2/,$#-0%+"*%*-*(04%'1%/.$'(;+#'-%+'%#-2(*/$*>%@6&:%&/$%

1',-.%+'%.*2(*/$*8%%1!1)5*2'7*%7'(*%1/6',(/53*8%,-+#3%(*/2"#-0%/%7#-#7,7%/+%2/9%?Zr8%/+%

&"#2"%;'#-+%*6*(4%'+"*(%α:$#+*%#$%2'6*(*.9%%

F$%2/-%5*%$**-%#-%M#0,(*%Z:Ap8%2/32,3/+#'-$%$"'&%+"/+%'-2*%@%#$%/.$'(5*.%'-%+'%/-%α:$#+*8%+"*%

uI;%6/3,*%'1%+"*%-*#0"5',(#-0%α:$#+*%5*2'7*$%7'(*%1/6',(/53*9%!"#$%/3$'%2'(('5'(/+*$%&*33%

&#+"% +"*% (*.,2+#'-% #-% 2"/(0*% +(/-$1*(% (*$#$+/-2*% /1+*(% AVV% 2423*$% /$% .#$2,$$*.% /5'6*9%

@'&*6*(8%'-2*%+"#$%3#7#+#-0%3*6*3%'1%"4.('0*-%/.$'(;+#'-%#$%(*/2"*.8%@6&:%5*0#-$%+'%#-2(*/$*8%

+",$%#-.#2/+#-0%+"*%t'37*(%$+*;%<"4.('0*-%/.$'(;+#'->%"/$%5*2'7*%(/+*%3#7#+#-08%#-%3#-*%&#+"%

+"*%#-2(*/$*%#-%!/1*3%$3';*9%%

! !



%((!

!

7028&'.)/*'7'33-,<)*9)&>!)8-68'6-&!.)><.,*;!()-.$*,+&%*()!(!,;%!$)D%&>)%(8,!-$%(;)

$',9-8!)8*H!,-;!1)

+>ML%B>@!$3OF?1&@$&B6@F1N@$ Y9$$5@4:$

A?9Zr% vV9ln%

?Zr% vV9Zl%

mn9Zr% vV9lV%

%

%

!

!"#$%&'.)(4*'=>!)><.,*;!()-.$*,+&%*()!(!,;<)*()&>!)α#$%&!)-$)-)9'(8&%*()*9)5*=!&)$',9-8!)

8*H!,-;!1)'

$ $



%()!

!

L"?"L"#"$H&,).8F%.&'$I'B'/<'/89$

!

Q*')%!&)-69*%$,00*$+*.%+"/+%"4.('0*-%/.$'(;+#'-%<&"#2"%.(#6*$%*3*2+('-%.';#-0>%'-%+'%+"*%!*%

/2+#6*%$#+*$%&/$%+"*%2/,$*%'1%$;'-+/-*',$%3/++#2*%.#$+'(+#'-9%M,(+"*(8%+"*%/,+"'($%2/32,3/+*.%

+"/+% +"*%α:$#+*8% %1!1) +"*% 3'&%!*%/+'7#2% $#+*8% $"'&*.% +"*%7'$+% 1/6',(/53*%uO;% ',+%'1% 1#6*%

;'$$#53*%/+'7#2%$#+*$9%C-%/-%/++*7;+%+'%*D;3/#-%+"*%-/+,(*%'1%+"*%/.$'(;+#'-%;('2*$$%#-%+*(7$%

'1%/2+#6/+#'-%#-%-/-'2(4$+/33#-*%A!B:='!*!8%/%?D?%$,;*(2*33%'1%/%7'-'3/4*(%$3/5%&/$%/./;+*.%

/$%+"*%&'()#-0%7'.*3%'1%A!B:='!*!%<M#0,(*%Z:Aj>9%!"*%α8%�%/-.%�:$#+*$8%/$%;(';'$*.%54%Q*')%

!&)-698*%&*(*%#-6*$+#0/+*.%#-%/..#+#'-%+'%/%-*&%+(#:"/;+#2%7*+/3%"4.(#.*%bη:$#+*B%<M#0,(*%Z:?V>9%

F33%'1%+"*%(*0#'#$'7*($%&*(*%#-6*$+#0/+*.%/+%/%$,(1/2*%2'6*(/0*%'1%A?9Zr9%!"*%*-*(0#*$%'1%

"4.('0*-%/.$'(;+#'-%<uI;>%2/32,3/+*.%1'(%*/2"%$#+*%#$%$,77/(#$*.%#-%!/53*%Z:n%/-.%#33,$+(/+*.%

#-%M#0,(*%Z:?A9%

%
%
!"#$%&'.)(5*'=>!)-?#+6-(!)+,*T!8&%*()*9)&>!)*+&%3%$!.)J"J)'(%&)8!66)*9)L=X#5*=!&)3*(*6-<!,)

$6-?)D%&>)$!6!8&!.)8-68'6-&!.)?*(.).%$&-(8!$) %()+3)E,!H#OS/#P\[PlO)q)0IG1)=>!)BP@#

S-(.)H!,$%*()JKLh1LL\)$*9&D-,!)+-8F-;!)D-$)'$!.)9*,)&>!)%()$%6%8*)-(-6<$%$)*9)&>!)8-&-6<$&)

><.,*;!(-&%*() +,*8!$$1) =>!) O!,.!D4) S',F!) -(.) /,(r!,>*9) ;!(!,-6%$!.) ;,-.%!(&)

-++,*"%3-&!).!($%&<)9'(8&%*(-6)D-$)!3+6*<!.)&>,*';>*'&)&>!)8-68'6-&%*($)D%&>)&>!)-..%&%*()

*9) R,%33!X$) &>%,.) ;!(!,-&%*() .%$+!,$%*() 8*,,!8&%*() E,!H#OS/#P\G1) B) 8*3?%(-&%*() *9)

U!,3-(#7F%663-()('3!,%8-6)-&*3%8)*,?%&-6$)E0BI$G)D%&>)&,%+6!)r!&-)+*6-,%$!.)E=lOG)76-&!,)

&<+!) *,?%&-6$) D!,!) '$!.) 9*,) -66) &>!) >!-H<) -&*3$4) D>!,!-$) 9*,) ><.,*;!() -) .*'?6!) r!&-)

+*6-,%$!.) EPlOG) -';3!(&-&%*() D-$) '$!.1) @',&>!,) .!&-%6$) *9) 8*3+'&-&%*(-6) $&'.%!$) -,!)

.%$8'$$!.)%()2>-+&!,)J1))

!



%(*!

!

%

%

!

!"#$%&' .)+6*' I+&%3%$!.) $&,'8&',!$) -(.) ?*(.) .%$&-(8!$) E+3G) *9) &>!) ,!;%*%$*3!,$) *9)

w='!*!@"#$!%x&

! %<?DJ)'(%&)8!66G)D%&>)><.,*;!()-.$*,?!.)-&)=01)α#$%&!4)=21)η#$%&!4)=?1)s#$%&!)

-(.)=@1)t#$%&!1)5*)-&*3$)-,!)$>*D()%(),!.4)=!)-&*3$)%()?6'!)-(.)U)-&*3$)%();,!!(1))

!

!

!

!

!

!



%(+!

!

7028&'.)3*'U<.,*;!()-.$*,+&%*()!(!,;%!$)*9)H-,%*'$)-&*3%8)$%&!$1)

AOF?1&@$ Y9$$5@4:$ E@?@F@*&@$

α:='!*!@1C'!+" vV9ln% !"#$%&'()'*%

α:='!*!@1C!+1% vV9Zl% !"#$%&'()'*%%

#:='!*!@1C'!+% vV9j?% !"#$%&'()'*%

�:='!*!@1C'!+% vA9nm% !"#$%&'()'*%

�:='!*!@1C'!+% vV9Zp% !"#$%&'()'*%

α:='Q!@1C'!+% −V9Am% '+%

P+)@% −V9kV% ',%

%

%

!"#$%&'.)+(*'2*3+-,%$*()*9)u/3)E!WG)H-6'!$)-&)H-,%*'$)U#?*(.%(;)$%&!$1)

!

C-%/0(**7*-+%&#+"%Q*')%!&)-618*% +"*%7,2"%"#0"*(%/.$'(;+#'-%*-*(0#*$%'1% +"*%�:%/-.%�:$#+*$%

7*/-% +"/+% +"*$*% $#+*$% 2/-% 5*% *D23,.*.% /$% 5*#-0% +"*% 7/#-% 2/+/34+#2/334% /2+#6*% $#+*$% '1%

-/-'2(4$+/33#-*% A!B:='!*!9% !"*% �:$#+*% $"'&$% +"*% 7'$+% 1/6',(/53*% "4.('0*-% /.$'(;+#'-%

*-*(04%'1%uI;%s%vV9Zp%*t8%+",$%#7;34#-0%+"/+%+"*%�:$#+*%#$%+"*%;(#7/(4%/2+#6*%$#+*9%@'&*6*(8%

+"#$%2'-+(/.#2+$%*D;*(#7*-+/3%*6#.*-2*9%F$%+"*%�:$#+*%#-6'36*$%+"*%1'(7/+#'-%'1%/%+(#:"/;+#2%

7*+/3%"4.(#.*8%/.$'(;+#'-%'1%"4.('0*-%&',3.%+",$%'22,(%'-%='%/2+#6*%$#+*$9%!"*(*1'(*8%'-*%

&',3.%*D;*2+%/-%#7;('6*7*-+%#-%2/+/34+#2%;*(1'(7/-2*%#-%/%!*:.*1#2#*-+%A!B:='!*!%&"*-%



%(,!

!

/..#+#'-/3%!*%6/2/-2#*$%/(*%2(*/+*.8%$#7#3/(% +'% +"*%7*2"/-#$7%;(';'$*.%1'(% +"*%A!:='Q!%

/-/3'0,*9'+% !'% +*$+% +"#$% "4;'+"*$#$8% /% !*:.*1#2#*-+% -/-'2(4$+/33#-*% A!B:='!*!% &/$%

$4-+"*$#$*.%,$#-0%/-%#.*-+#2/3%;('2*.,(*%+'%+"/+%'1%+"*%$+'#2"#'7*+(#2%7/+*(#/38%&#+"%/%AVr%

.*2(*/$*%#-%-,75*(%'1%7'3*$%'1%!*%,$*.9%M#0,(*%Z:??%$"'&$%+"*%PhJN%;/++*(-%'1%+"#$%!*:

.*1#2#*-+%7/+*(#/3% +'% 5*% #.*-+#2/3% +'% +"/+% '1% $+'#2"#'7*+(#2% -/-'2(4$+/33#-*% A!B:='!*!9% C+%

$"',3.%5*%-'+*.%+"/+%-'%*3*7*-+/3%/-/34$#$%&/$%;*(1'(7*.%'-%+"#$%!*:.*1#2#*-+%7/+*(#/38%/-.%

#$%+"*(*1'(*%'-34%$;*2,3/+#6*34%3/5*33*.%A!B:='!*'C/9%K;'-%*3*2+('2"*7#2/3%2423#-08%+"*%!*:

.*1#2#*-+%7/+*(#/3%.'*$%#-.**.%$"'&%/-%'6*(;'+*-+#/3%#7;('6*7*-+8%"'&*6*(8%+"*%*D+*-+%+'%

&"#2"% #+% #7;('6*$% #$% 3#7#+*.9%F$% 2/-% 5*% $**-% #-% M#0,(*% Z:?m8% +"*%='!*'C/%7/+*(#/3% '-34%

#7;('6*$%1('7%−m?V%7t%+'%−?mV%7t9%!"*(*1'(*8%"4.('0*-%/.$'(;+#'-%/;;*/($%+'%'22,(%'-%

!*%$#+*$8%+",$%+"*%α:$#+*%&/$%.**7*.%+"*%/2+#6*%$#+*%1'(%-/-'2(4$+/33#-*%A!B:='!*!9%

!

!"#$%&' .)++*'OZ:P) +-&&!,($) *9) $&*%8>%*3!&,%8) (-(*8,<$&-66%(!) L=X#5*=!&) E?*&&*3G) -(.)

=!#.!9%8%!(&)oL=X#5*=!.4-X)E&*+G1)

%



%(-!

!

!

!"#$%&' .)+,*' 2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) ?<) $&*%8>%*3!&,%8)

(-(*8,<$&-66%(!)L=X#5*=!&)?!9*,!)E,!.G)-(.)-9&!,)LKK)8<86!$)E?6'!G)-(.)=!#.!9%8%!(&)5*=!.4-)

-9&!,)LKK),!.'8&%H!)8<86!$)E?6-8FG1)



%).!

!

L"?"L"?"$\.).&5$,+$&>'$G,/A'/&.,/(3$K,38(/,$D3,&$$$

!

!"*%*D2"/-0*%2,((*-+%.*-$#+4%#$%+"*%2,((*-+%.*-$#+4%7*/$,(*.%/+%V%7t%<6$9%R@I>8%%1!1)&"*-%

+"*% "4.('0*-% *6'3,+#'-% (*/2+#'-% #$% /+% *H,#3#5(#,79% !(/$/++#B$% 6'32/-'% ;3'+% 2'((*3/+*$% +"*%

*D2"/-0*%2,((*-+%.*-$#+4%&#+"%+"*%2"*7#$'(;+#'-%*-*(04%'1%"4.('0*-8%+",$%/33'&#-0%1'(%+"*%

#.*-+#1#2/+#'-%'1%;'$$#53*%@IJ%*3*2+('2/+/34$+$9'-%!"*%/$2*-.#-0%$3';*%'1%+"*%6'32/-'%;3'+8%

%1!1%uO;%�%V%*t8%(*;(*$*-+$%7*+/3$%&"#2"%5'-.%+'%"4.('0*-%+''%$+('-0348%+",$%+"*%*D2"/-0*%

2,((*-+%.*2(*/$*$%&#+"%.*2(*/$#-0%uO;%.,*%+'%/%3/2)%'1%@%(*2'75#-/+#'-9%!"*%.*$2*-.#-0%

$3';*8% %1!1%uO;%�%V%*t8% (*;(*$*-+$%7*+/3$%&"#2"%5'-.%"4.('0*-% +''%&*/)348% +",$%;('+'-%

+(/-$1*(% #$% 3#7#+*.9% C-% +"#$% 2/$*8% +"*% *D2"/-0*% 2,((*-+% .*2(*/$*$% &#+"% #-2(*/$#-0% uO;9%

P3/+#-,7%3#*$%/+%+"*%/;*D%'1%+"*%6'32/-'8%+"*%;'#-+%/+%&"#2"%+"*%(*/2+#'-%$+*;$%<t'37*(%/-.%

@*4('6$)4% '(% !/1*3% (*/2+#'-$>% /(*% +"*(7':-*,+(/38% %1!1% "4.('0*-% #$% -*#+"*(% 5'-.*.% +''%

$+('-034% -'(% +''% &*/)349',% F$% $,2"8% ;3/+#-,7% #$% 2,((*-+34% +"*% 5*$+% ;*(1'(7#-0% @IJ%

*3*2+('2/+/34$+9%!",$8%'-*%&',3.%*D;*2+%/%2/+/34$+%&#+"%/%$#7#3/(%*D2"/-0*%2,((*-+%.*-$#+4%+'%

;3/+#-,7% +'% /3$'% 5*% 23'$*% +'% +"*(7':-*,+(/39% C-% +"#$% 2'-+*D+8% +"*% 23'$*(% +"*%@% /.$'(;+#'-%

*-*(04%#$%+'%`*('8%+"*%0(*/+*(%+"*%/2+#6#+4%'1%+"*%2/+/34$+9%

@'&*6*(8%2'7;,+/+#'-/3%./+/%'5+/#-*.%1'(%/2+#6/+*.%-/-'2(4$+/33#-*%A!B:='!*!%</1+*(%AVV%

2423*$>% 2'-+(/.#2+$% +"#$9% C-% +"*% 2/$*% '1% -/-'2(4$+/33#-*% A!B:='!*!8% +"*% *D2"/-0*% 2,((*-+%

.*-$#+4%&/$%'5+/#-*.%54%*D+(/;'3/+#'-%'1%+"*%!/1*3%$3';*%+'%V%7t%/-.%$"'&$%/%$,5$+/-+#/3%

#7;('6*7*-+%,;'-%2423#-09% C-% 1/2+8% +"*%*D2"/-0*%2,((*-+%.*-$#+4%'1% +"*%/2+#6/+*.%$/7;3*%

$"'&$%/%6/3,*%$#7#3/(%+'%+"/+%'1%;3/+#-,78%/3+"',0"%+"*%!/1*3%$3';*%#-.#2/+*$%+"/+%/%.#11*(*-+%

(*/2+#'-% 7*2"/-#$7% +/)*$% ;3/2*9% N*$;#+*% "/6#-0% /-% *D2"/-0*% 2,((*-+% .*-$#+4% $#7#3/(% +'%

;3/+#-,78%+"*%*-*(04%'1%"4.('0*-%/.$'(;+#'-%#$%(/+"*(%"#0"%<vV9Zl%*t>9%!"*%6/3,*$%'1%+"*%

#-#+#/3%/-.%/2+#6/+*.%A!B:='!*!%7/+*(#/3$%/(*%$,77/(#$*.%#-%!/53*%Z:p%/-.%/(*%2'7;/(*.%

&#+"%2/32,3/+*.%6/3,*$%1'(%A!:='Q!%/-.%P+%<AAA>9%!"*%6/3,*%'1%uI;%1'(%/2+#6/+*.%A!B:='!*!%

#$%#-%3#-*%&#+"%+"/+%'1%+"*%α:$#+*%'5+/#-*.%54%Q*')%!&)-698%/$%+"*%/,+"'($%-'+*.%/%"#0"%;'$#+#6*%

*-*(04%'1%uI;%s%vV9ZZ%*t9*%!"*%/,+"'($%/3$'%-'+*.%/%"#0"%*D2"/-0*%2,((*-+%.*-$#+4%'1%−k9ln%

F%27−!8%&"#2"%&',3.%;3/2*%+"*%2/+/34+#2%/2+#6#+4%'1%A!B:='!*!%',+%&#+"%+"*%2'-6*-+#'-/3%

6'32/-'%;3'+9%!"*#(%*D;3/-/+#'-%&/$%+"/+%P*#*(3$:+4;*%3/++#2*%.#$+'(+#'-%<.(#6*-%54%"4.('0*-%

/.$'(;+#'-%/-.%2'-$*H,*-+34%*3*2+('-%.';#-0>%3*/.$%+'%7'(*%1/6',(/53*%@IJ%)#-*+#2$8%/-.%

+"/+% +"*% 2'-6*-+#'-/3% 6'32/-'%;3'+% .'*$% -'+% +/)*% $+(,2+,(/3% .#$+'(+#'-$% #-+'% /22',-+9%!"#$%

+"*'(4%&/$%*D+*-.*.%1'(%-/-'2(4$+/33#-*%A!B:='!*!%54%;(';'$#-0%+"/+%+"*%.#$+'(+#'-%2',3.%

5*% 1,(+"*(% *-"/-2*.% +"(',0"%/.$'(;+#'-%'1%"4.('0*-%'-% +"*%α:$#+*%54% (*.,2+#6*%;'+*-+#/3%

2423#-09%!",$8%+"*%2'-6*-+#'-/3%6'32/-'%;3'+%2/--'+%*D;3/#-%+"*%"#0"%*D;*(#7*-+/3%*D2"/-0*%



%)%!

!

2,((*-+%.*-$#+4%6/3,*$%'1%A!B:='!*!8%/-.%#$%+",$%3#7#+*.%1'(%!=NG$9%%

!

7028&'.)4*'U<.,*;!()-.$*,+&%*()!(!,;<),!6-&%*($>%+)&*)&>!)6*;-,%&>3)*9)!"8>-(;!)8',,!(&)

.!($%&<1)

AOF?1&@$ Y9$$5@4:$
PBN$Q%$5=$

&<−!:$

>1?@($3(BC@$

5<4$D@&−#:$
E@?"$

71*B$+>ML%B>@!$ vV9ln% −l9jj% lp% !"#$%&'()'*%
71*B$+>ML%B>@!$^$

+,,$&)&(@3$
vV9Zl% −m9mV%

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

AQ*N(@$&F)321($$

+>ML%B>@!$$
vV9ZZ% −k9ln%

A?n% ')%

+>L%BA!$ −V9Am% −k9jV% kp% '+%
S2&8$ −V9kV% −m9mk% mV% ',%

%

% %



%)&!

!

H=G=(6+*'-7#3+*#(
!

C-%2'-23,$#'-8%+"#$%2"/;+*(%"/$%1'2,$*.%'-%+"*%.(/7/+#2%*-"/-2*7*-+%'1%2/+/34+#2%/2+#6#+4%'1%

-/-'2(4$+/33#-*% A!B:='!*!8% /-.% $',0"+% +'% *D;3'(*% +"*% '(#0#-% '1% +"#$% /2+#6/+#'-9% K;'-%

(*.,2+#6*%;'+*-+#/3%2423#-08% +"*%'6*(;'+*-+#/3%(*H,#(*.%1'(% T%s%−AV%7F%27−!%&/$%1',-.%+'%

#7;('6*% 1('7% m?V% �% A?%7t% +'% Anp% �% p%7t% /1+*(% AVV% 2423*$9% !"#$% 3'&*(% '6*(;'+*-+#/3%

(*7/#-*.%$+/53*% 1'(%/$% 3'-0%/$% +"*%2/+"'.#2%5#/$%&/$%7/#-+/#-*.% <AVVV%2423*$>9%g-2*% +"*%

/;;3#2/+#'-%'1%;'+*-+#/3%&/$%$+';;*.8%+"*%'6*(;'+*-+#/3%&/$%1',-.%+'%(*6*(+%5/2)%+'%#+$%'(#0#-/3%

6/3,*%'1%m?V%7t9%!"#$%&'()%+"*(*1'(*%.*7'-$+(/+*$%+"*%1#($+%(*6*($#53*%/2+#6/+#'-%'1%/%!=NG%

*3*2+('2/+/34$+%1'(%+"*%@IJ9%%

C-% /-% /++*7;+% +'% ,-.*($+/-.% +"#$% *-"/-2*.% 2/+/34+#2% /2+#6#+48% $*6*(/3% 2"/(/2+*(#$/+#'-%

+*2"-#H,*$%"/6*%$"'&-%+"/+%+"*%#7;('6*.%;*(1'(7/-2*%#$%-'+%$+(,2+,(/3%'(%7'(;"'3'0#2/3%#-%

'(#0#-9%C-$+*/.8%+"*%*-"/-2*7*-+%#$%;(';'$*.%+'%5*%.,*%+'%+"*%/2+#6/+#'-%'1%+"*%5/$/3%;3/-*%

$#+*$%&#+"%2'-+#-,',$%;'+*-+#/3%2423#-09%G'7;,+/+#'-/3%$+,.#*$%$,00*$+%+"/+%+"*%/2+#6/+#'-%#$%

*3*2+('-#2%#-%-/+,(*8%/-.%#$%/%(*$,3+%'1%*3*2+('-%.';#-0%,-.*(%/-%/;;3#*.%(*.,2+#6*%5#/$%&"#2"%

.(#6*$%3/++#2*%.#$+'(+#'-%+",$%(*$,3+#-0%#-%/%7'(*%1/6',(/53*%*-*(04%'1%"4.('0*-%/.$'(;+#'-9%

!"#$%#$%2'(('5'(/+*.%54%NM!%2/32,3/+#'-$%&"#2"%$"'&%+"/+%"4.('0*-%/.$'(;+#'-%'-%/%!*%α:

$#+*%3'&*($%+"*%uI;%6/3,*%'1%+"*%-*#0"5',(#-0%α:$#+*9%!",$8%/2+#6/+#'-%'1%+"*%5/$/3%;3/-*%"/$%

5**-% $"'&-% +'% $,5$+/-+#/334% #7;('6*% +"*% *3*2+('2/+/34+#2% ;*(1'(7/-2*% '1% -/-'2(4$+/33#-*%

A!B:='!*!9%!",$8%+"#$%$+,.4%;('6#.*$%+"*%0(',-.%&'()%1'(%';+#7#$#-0%+"*%@IJ%/2+#6#+4%'1%

='!*!8%&"#2"%7/4%/3$'%5*%/;;3#2/53*%+'%'+"*(%7*+/33#2%!=NG$9!

% %



%)'!

!

H=H=(E.;.%.*'.#(
!

A9% a#,8%c98%L,8%X98%@/2)*-5*(08%W9%P98%}"/-08%X98%L/-08%c9%=98%c/-08%c98%W*4$"/(8%W98%

O,8%X98%g0#+$,8%!98%t/Y+/#8%J98%a',8%X98%FY/4/-8%P9%=98%L''.8%S9%G9%|%c/)'5$'-8%S9%C9%

Q*31:';+#7#`#-08% "#0"34% $,(1/2*:/2+#6*% 3/4*(*.%7*+/3% .#2"/32'0*-#.*% 2/+/34$+$% 1'(%

"4.('0*-%*6'3,+#'-9%0-&1)/(!,;<%I%<?VAn>9%

?9% Q*')8%X98%a**8%X:@98%S/*8%N98%X#8%S98%Q'-8%c:L98%a**8%c9%@98%c/-08%@9%|%G"'8%Q9%%@45(#.%

2/+/34$+%&#+"%7'-'23#-#2%='!*!%/-.%;3/+#-,7%1'(%*11#2#*-+%"4.('0*-%*6'3,+#'-9%BOV)

5-&!,1%J8%<?VAj>9%

m9% a#8%O98%}"/-08%N98%c,8%c98%@,/-08%Q98%c/-08%L9%|%G/'8%a9%F2+#6/+#-0%='Q!%1'(%;@:

K-#6*($/3% @4.('0*-% I6'3,+#'-% G/+/34$#$9% A1) B31) 2>!31) 7*81% +HK8% AlAjk:Al?VV%

<?VAn>9%%

k9% Q*')8%X98%3**8%X:@98%G"'8%Q98%X#8%S98%L'-%W#78%@98%W&'-8%=98%W#78%N98%W#78%c:=98%@'%

g"8%Q98%L-0%W#78%Q98%@**%a**8%c98%Q'-8%c:L9%|%c/-08%@9%F2+#6*%"4.('0*-%*6'3,+#'-%

+"(',0"%3/++#2*%.#$+'(+#'-%#-%7*+/33#2%='!*!9%JP)5-&!,1%G8%?ZVlA%<?VAn>9%

Z9% N'-08%O98%M/-08%=98%L/-08%@98%c#;8%Q98%G"*,-08%@:c98%L/-08%M98%L'-08%G:c98%G",8%

Q9%!9%|%@'8%X9%G9%C-$#0"+%#-+'%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%2/(5'-:5/$*.%2/+"'.*$%

1'(%"4.('0*-%*6'3,+#'-%(*/2+#'-9%A1)5-&!,1)2>!31)B%H8%AmVpVUAmVpl%<?VAZ>9%

l9% !/6/))'3#8%=98%@'375*(08%R98%W('-5*(08%J98%X#/-08%@98%Q/#-#'8%X98%W/,;;#-*-8%I9%C98%

W/33#'8% !9% |% a//$'-*-8% W9% I3*2+('2"*7#2/3% F2+#6/+#'-% '1% Q#-03*:L/33*.% G/(5'-%

R/-'+,5*$% &#+"% P$*,.':F+'7#2:Q2/3*% P3/+#-,7% 1'(% +"*% @4.('0*-% I6'3,+#'-%

J*/2+#'-9%B27)2-&-61%J8%mA?AUmAmV%<?VAn>9%

n9% =2O34--8%X9%G98%G/$2/33/-/:=/+i/$8%C98%M(/$*(8%X9%P98%J'0*(8%C98%=2F33#$+*(8%X98%=#(/$8%

@9%R98% Q47*$8%=9%N9%|%O/-#-8% F9%c9%='345.*-,7%N#+*33,(#.*% J*-.*(*.% #-+'% /-%

I11#2#*-+% /-.% Q+/53*% I3*2+('2/+/34$+% 1'(% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% 54%

P'347'(;"#2%G'-+('39%/(!,;<)=!8>(*61%/8%mkZUmZV%<?VAp>9%

p9% J'0*(8%C9%|%Q47*$8%=9%N9%Q#36*(%a*/)/0*%1('7%F0EF0G3%J*1*(*-2*%I3*2+('.*$%/$%/%

P'+*-+#/3%G/,$*%'1%C-+*(1*(*-2*%#-%+"*%I3*2+('2/+/34+#2%@4.('0*-%I6'3,+#'-%J*/2+#'-9%

B27)B++61)5-&!,1)Q(&!,9-8!$%K8%kn?Uknp%<?VAn>9%

j9% }"',8%a98%},5/#(8%F98%L/-08%}98%}"/-08%h98%g,4/-08%M98%h,8%W98%M/-08%L98%K*-'8%W98%

a#8%X98%P/3/2#'$8%!98%W'-08%X9%|%N(*$$*3"/,$8%=9%Q9%Q4-+"*$#$%'1%@#0":q,/3#+4%a/(0*:



%)(!

!

F(*/%@'7'0*-',$% A!�:='!*!% 1('7%G"*7#2/3%t/;'(%N*;'$#+#'-9%B.H1)5-&!,1%I.8%

jZ?lUjZmA%<?VAl>9%

AV9% a#8%c98%N,*(3''8%W9%F9%R98%L/,$'-8%W9%|%J**.8%I9%X9%Q+(,2+,(/3%$*7#2'-.,2+'(:+':

$*7#7*+/3% ;"/$*% +(/-$#+#'-% #-% +&':.#7*-$#'-/3% 7/+*(#/3$% #-.,2*.% 54% *3*2+('$+/+#2%

0/+#-09%0-&1)2*33'(1%J8%AVlnA%<?VAl>9%

AA9% }"/-08%G98%WG8%Q98%-#*8%c98%a#/-08%G98%t/-.*-5*(0"*8%L9%O98%a'-0'8%J9%G98%}"*-08%c98%

W'-08% M98% @'-08% Q98% L/33/2*8% J9% =9% |% G"'8% W9% G"/(0*% =*.#/+*.% J*6*($#53*%

=*+/3�C-$,3/+'(%!(/-$#+#'-%#-%='-'3/4*(%='!*!%/-.%L>=''F>"!*!%F33'49%B27)0-(*%

+,8%nmnV:nmnZ%<?VAl>9%

A?9% L/-08%c98%h#/'8%X98%}",8%@98%a#8%c98%F3$/#.8%c98%M'-08%W9%c98%}"',8%c98%L/-08%Q98%Q"#8%

L98%L/-08% c98% }*++3*8% F98% J**.8% I9% X9% |% `"/-08% h9% Q+(,2+,(/3% ;"/$*% +(/-$#+#'-% #-%

7'-'3/4*(%='!*!%.(#6*-%54%*3*2+('$+/+#2%.';#-09%0-&',!%00,8%kpnUkjA%<?VAn>9%

Am9% Q*')8%X98%3**8%X:@98%G"'8%Q98%X#8%S98%L'-%W#78%@98%W&'-8%=98%W#78%N98%W#78%c:=98%@'%

g"8%Q98%L-0%W#78%Q98%@**%a**8%c98%Q'-8%c:L9%|%c/-08%@9%F2+#6*%"4.('0*-%*6'3,+#'-%

+"(',0"%3/++#2*%.#$+'(+#'-%#-%7*+/33#2%='!*!9%JP)5-&!,1%G8%?ZVlA%<?VAn>9%

Ak9% =2O34--8%X9%G98%N/-)&'(+8%!98%W#*-3*8%a98%S/-.*#(/8%R9%F9%O98%M(/$*(8%X9%P98%O#5$'-8%

I9%W98%G/$2/33/-/:=/+i/$8%W/7/(�$8%W98%Q47*$8%=9%N98%=#(/$8%@9%R9%|%O/-#-8%F9%c9%

!"*%(/;#.%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%='!*!%1'(%+"*%"4.('0*-%*6'3,+#'-%(*/2+#'-9%

0-&1)2*33'(1%+,8%kjAl%<?VAj>9%

AZ9% c#-8%c98%@/-8%X98%}"/-08%c98%}"/-08%h98%h,8%P98%c,/-8%q98%Q/7/.8%a98%L/-08%h98%L/-08%

c98%}"/-08%}98%}"/-08%P98%G/'8%h98%Q'-08%S9%|%X#-8%Q9%G'-+(#5,+#'-$%'1%P"/$*8%Q,31,(%

t/2/-2#*$8% /-.% I.0*$% +'% +"*% @4.('0*-% I6'3,+#'-% J*/2+#'-% G/+/34+#2% F2+#6#+4% '1%

P'(',$% ='345.*-,7% N#$,31#.*% R/-'$"**+$9% A1) B31) 2>!31) 7*81% +H.8% njlZUnjn?%

<?VAl>9%

Al9% R�($)'68%X9%W98%S3#0//(.8%!98%a'0/.'++#(8%F98%W#+2"#-8%X9%J98%G"*-8%X9%O98%P/-.*3'68%Q9%

|% Q+#77#-08% K9% % !(*-.$% #-% +"*% ID2"/-0*% G,((*-+% 1'(% @4.('0*-% I6'3,+#'-9% A1)

/6!8&,*8>!31)7*81)%+0I8%X?mUX?l%<?VVZ>9%

An9% !(/$/++#8% Q9% L'()% 1,-2+#'-8% *3*2+('-*0/+#6#+48% /-.% *3*2+('2"*7#2/3% 5*"/6#',(% '1%

7*+/3$9% CC9% P'+*-+#/3$% '1% `*('% 2"/(0*% /-.% b*3*2+('2"*7#2/3B% &'()% 1,-2+#'-$9% A1)

/6!8&,*-(-61)2>!31%HH8%mZAUmnp%<AjnA>9%



%))!

!

I=(AJK-+%&$3+*(+;($5.(!'$32&$3+*(C.'5&*3#1(
!

C-% ;(*6#',$% 2"/;+*($8% #-6*$+#0/+#'-$% #-.#2/+*.% +"/+% +"*% *3*2+('2"*7#2/3% /2+#6/+#'-% '1%

-/-'2(4$+/33#-*% A!B:='!*!% #$% *3*2+('-#2% #-% '(#0#-9% M,(+"*(8% NM!% $,00*$+$% +"/+% *3*2+('-%

.';#-08%.(#6*-%54%"4.('0*-%/.$'(;+#'-8%(*$,3+#-0%#-%/%3/++#2*%.#$+'(+#'-%#$%+"*%'(#0#-%'1%+"*%

#7;('6*.%*3*2+('2/+/34+#2%/2+#6#+49%%C-%+"#$%2"/;+*(%1,(+"*(%#-6*$+#0/+#'-%#-+'%+"*%-/+,(*%'1%+"*%

/2+#6/+#'-% #$% ;(*$*-+*.9% !",$8% +"#$% 2"/;+*(% $**)$% +'% .*36*% .**;*(% #-+'% +"*% /2+#6/+#'-%

7*2"/-#$78%54%#-#+#/334%*D;3/#-#-0%+"*%0(/.,/3%-/+,(*%'1%+"*%*-"/-2*7*-+8%1'33'&*.%54%%()

*+!,-(.*)J/7/-%/-.%hFQ%$+,.#*$%#-%/++*7;+%+'%.*+*2+%/-4%$+(,2+,(/3%2"/-0*$%+"/+%7/4%-'+%

5*%'5$*(6*.%!"#$%&'9%Q,5$*H,*-+348%/3+*(-/+#6*%+"*'(#*$%1'(%0(/.,/3%*-"/-2*7*-+%$,2"%/$%+"*%

(*7'6/3% '1% 'D#.*% 3/4*(% $;*2#*$% /-.% (*:'D#./+#'-% '1% +"*% $/7;3*% /(*% *D;3'(*.9%K3+#7/+*348%

*D;*(#7*-+/3%*6#.*-2*%$,;;'(+$%+"/+%+"*%/2+#6/+#'-%7*2"/-#$7%'22,($%'-%+"*%5/$/3%;3/-*%'1%

-/-'2(4$+/33#-*%A!B:='!*!9%

I=<=(>*$%+/7'$3+*(

N"!"!"$E'&>,<5$,+$H8&.A(&.,/$

!

ID;/-.#-0%'-%+"*%3#+*(/+,(*%.#$2,$$#'-%;(*$*-+*.%#-%G"/;+*(%Z8%$*6*(/3%$+,.#*$%(*;'(+%.#11*(#-0%

*3*2+('2"*7#2/3%/2+#6/+#'-%7*2"/-#$7$8%/3+"',0"%-'-*%/;;*/(% +'%/;;34% +'%-/-'2(4$+/33#-*%

A!B:='!*!9%C-%+"*%2/$*%'1%!/Q!%/-.%R5Q!8%a#,%!&)-69'%(*;'(+%/%2"/-0*%#-%2/+/34$+%7'(;"'3'04%

/$%+"*%(*/$'-%1'(%*-"/-2*.%/2+#6#+49%@'&*6*(8%+"*%(*6*($#53*%-/+,(*%'1%-/-'2(4$+/33#-*%A!B:

='!*!8%&"#2"%#$%+"*%1#($+%'1%#+$%)#-.%+'%5*%(*;'(+*.8!%(,3*$%',+%2"/-0*$%#-%7'(;"'3'04%/-.%

2'7;'$#+#'-%/$%+"*%$',(2*%'1%/2+#6/+#'-9%

g-%+"*%'+"*(%"/-.8%a#%!&)-61)%*6#.*-2*%+"*%;:.';#-0%'1%?@:='Q!%54%J/7/-%$;*2+('$2';4%/-.%

PhJN9% !"*% /,+"'($% '5$*(6*% /% $"#1+% #-% J/7/-% ;*/)%&"#2"% #-.#2/+*$% +"*% #-+*(2/3/+#'-% '1%

;('+'-$%5*+&**-%+"*%#-+*(3/4*(%$;/2#-0%'1%='Q!9%!"#$%#$%1,(+"*(%2'-1#(7*.%54%PhJN%&"#2"%

$"'&$%/%$3#0"+%$"#1+%#-%.%$;/2#-08%+"*(*1'(*%#-.#2/+#-0%/%3/++#2*%*D;/-$#'-9%!"*$*%(*$,3+$%/(*%

'5+/#-*.%!"#$%&'8%7*/-#-0%+"/+%+"*%;('+'-$%(*7/#-%#-+*(2/3/+*.%5*+&**-%+"*%3/4*($%1'(%/%;*(#'.%

'1%+#7*8%/-.%#-.#2/+*$%+"/+%+"*%/2+#6/+#'-%'1%?@:='Q!%#$%#((*6*($#53*9%G'-+(/$+#-0348%-'%$,2"%

$"#1+$% /(*% '5$*(6*.% #-% +"*% 2/$*% '1% -/-'2(4$+/33#-*% A!B:='!*!% &"*-% 7*/$,(*.% !"#$%&'1!)

='(*'6*(8%#+%#$%#7;'(+/-+%+'%-'+*%+"/+%#-%+"*%$+,.4%54%a#%!&)-618)/-%#-+*(-/3%$+/-./(.%#$%-'+%

,$*.8%"*-2*%/-4%'5$*(6/53*%$"#1+$%7/4%5*%.*2*#6#-09)%!"*%(*6*($#53*%-/+,(*%'1%+"#$%/2+#6/+#'-8%

"'&*6*(8%7/4%#7;34%+"/+%$+(,2+,(/3%2"/-0*$%'-34%'22,(%%()*+!,-(.*9%!",$8%#-%'(.*(%+'%0/#-%



%)*!

!

/% 23*/(% ,-.*($+/-.#-0% '1% +"*% /2+#6/+#'-% '1% -/-'2(4$+/33#-*% A!B:='!*!8% *3*2+('2"*7#2/3%

$+,.#*$%7,$+%5*%2'-.,2+*.%%()*+!,-(.*9%%

L"#3*% +"*%$+,.4%54%a#%!&)-61)%;('6#.*$%/-% #-+*(*$+#-0% +"*'(48% #+% $"',3.%5*%-'+*.% +"/+% +"*#(%

/2+#6/+#'-%'22,($%#-%+"*%$*7#2'-.,2+#-0%?@:;"/$*%'1%='Q!9%R'%$,2"%/2+#6/+#'-%#$%'5$*(6*.%

#-%+"*%2/$*%'1%$*7#2'-.,2+#-0%?@:='!*!8%1,(+"*(%6/3#./+#-0%+"*%"4;'+"*$#$%+"/+%+"*%/2+#6/+#'-%

'1%='!*!%#$%*3*2+('-#2%#-%'(#0#-9!%R'-*+"*3*$$8%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%

.#$;3/4$% '-*% $#7#3/(% H,/3#+4% +'% +"*% +&'%7*2"/-#$7$% .*$2(#5*.% /5'6*T% +"*% /2+#6/+#'-% #$% /%

0(/.,/3%;('2*$$9%a#%!&)-69)%/++(#5,+*%+"*%0(/.,/3%-/+,(*%'1%+"*%/2+#6/+#'-%;('2*$$%+'%5*%.,*%+'%

+"*%$/7;3*%7'(;"'3'048%&#+"%$/7;3*$%1#37$%(*H,#(#-0%7'(*%2423*$%+"/-%13/)*$9%F..#+#'-/3348%

13/)*$%'1%/%3/(0*(%$#`*%(*H,#(*.%7'(*%2423*$%+"/-%+"'$*%'1%$7/33*(%$#`*8%+",$%2'-1#(7#-0%+"/+%

+"*%7'(;"'3'04%;3/4$%/-%#7;'(+/-+%('3*%#-%+"*%/2+#6/+#'-9%Q#7#3/(%$+,.#*$%"/6*%/3$'%$"'&-%

+"/+%+"*%-,75*(%'1%3/4*($%"/6*%/%;('1',-.%*11*2+%'-%+"*%2/+/34+#2%/2+#6#+4%'1%='Q!8%&#+"%+"*%

/2+#6#+4% #-2(*/$#-0%&#+"%.*2(*/$#-0%-,75*(%'1% 3/4*($9*%!"*(*1'(*8% 1('7%+"*$*%$+,.#*$8% #+% #$%

3#)*34% +"/+% +"*% -,75*(% '1% 2423*$% (*H,#(*.% 1'(% /2+#6/+#'-% #$% .*;*-.*-+% '-% +"*% $/7;3*%

7'(;"'3'049%

N"!"#"$=>'$*,3'$,+$@]90'/$

!

F$%.#$2,$$*.%#-%G"/;+*(%m8%+"*%='!*!%7/+*(#/3$%/(*%2'6*(*.%54%/%3/4*(%'1%$,(1/2*%'D#.*$8%/$%

*6#.*-2*.%54%hPQ9%!"*$*%'D#.*$%/(*%2'77'-34%'5$*(6*.%#-%!=NG%*3*2+('2/+/34$+$8%/-.%/(*%

(*7'6*.% 54% ;*(1'(7#-0% 2423#2% 6'3+/77*+(4% ,-.*(% (*.,2#-0% 2'-.#+#'-$% #-% /2#.#2%7*.#/9+%

@'&*6*(8%/%;'$$#53*%+"*'(4%1'(%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!!

#$%+"/+%+"*%$,(1/2*%'D#.*$%/(*%0(/.,/334%(*7'6*.%&#+"%#-2(*/$#-0%2423*%-,75*(8%+",$%(*6*/3#-0%

+"*%+(,*%2/+/34+#2%7/+*(#/39%F%$#7#3/(%+"*'(4%"/$%5**-%;(';'$*.%#-%+"*%3#+*(/+,(*%1'(%/7'(;"',$%

7'345.*-,7% $,31#.*8% &"*(*54% ='Q)% #$% /% b;(*:2/+/34$+B% /-.% #$% (*.,2*.% +'% +"*% /2+#6*%

2'7;'-*-+%54%*3*2+('2"*7#2/3%2423#-09,</%

C-%+"*%$/7*%6*#-8%'-*%7/4%/(0,*%+"/+%+"*%;(*$*-2*%'1%'D40*-%'-%+"*%$,(1/2*%'1%A!B:='!*!8%

/$%*6#.*-2*.%54%hPQ8%7/4%7/$)%+"*%+(,*%2/+/34+#2%/2+#6#+4%'1%+"*%-/-'2(4$+/33#-*%7/+*(#/39%

Q,(1/2*% 'D#.*$% "/6*% 5**-% ;(*6#',$34% (*;'(+*.% +'% #-"#5#+% +"*% 2/+/34+#2% /2+#6#+4% '1% !=NG%

2/+/34$+$8%/-.%+*33,(#.*$%/(*%)-'&-%+'%5*%'D#.#$*.%7'(*%(*/.#34%+"/-%'+"*(%!=NG$90('1%!",$8%

+"*%('3*%'1%'D40*-%-**.$%+'%5*%$+,.#*.%#-%'(.*(%+'%.*+*(7#-*%#+$%*11*2+%<'(%3/2)%'1>%'-%+"*%

*3*2+('2/+/34+#2%/2+#6#+49%%%

( (



%)+!

!

I=B=(!31#(
!

!"*%(*6*($#53*%-/+,(*%'1% +"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%"/$%

+",$%1/(%5**-%/++(#5,+*.%+'%*3*2+('-%.';#-0%/$%/%(*$,3+%'1%"4.('0*-%/.$'(;+#'-9%@'&*6*(8%#-%

'(.*(%+'%2'-1#(7%+"#$%+"*'(4%/$%+"*%7'$+%;3/,$#53*%*D;3/-/+#'-8%$*6*(/3%/3+*(-/+#6*%7*/-$%'1%

/2+#6/+#'-%7,$+%5*%2'-$#.*(*.9%F$%$,2"8%+"#$%2"/;+*(%$**)$%+'%*D;3/#-%+"*%0(/.,/3%-/+,(*%'1%

*3*2+('2"*7#2/3% /2+#6/+#'-8% /-.% 1,(+"*(% #-6*$+#0/+*$% ;'$$#53*% /3+*(-/+#6*% (',+*$% +'% +"*%

/2+#6/+*.%7/+*(#/39%%

( (



%),!

!

I=D=(E.#7-$#(&*/(93#'7##3+*(

N"?"!"$4-(<2(3$H8&.A(&.,/$

!

!"*%;(*6#',$%2"/;+*(%;(';'$*.%+"/+%+"*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:

='!*!%#$%.,*%+'%*3*2+('-%.';#-0%/$%/%(*$,3+%'1%"4.('0*-%/.$'(;+#'-%'-%+"*%5/$/3%;3/-*%$,(1/2*8%

&"#2"%#-%+,(-%#-.,2*$%/%P*#*(3$:+4;*%3/++#2*%.#$+'(+#'-9%N*$;#+*%3#+*(/+,(*%(*;'(+$%(*H,#(#-0%/-%

*D2*$$%'1%ZVVV%2423*$%#-%'(.*(%+'%(*/2"%+"*%3#7#+%'1%+"*#(%/2+#6/+#'-8'()(''%+"*$*%$+,.#*$%'11*(%

/3+*(-/+#6*% *D;3/-/+#'-$% 1'(% +"*#(% /2+#6/+#'-% 7*2"/-#$7$8% !1;1) 7'(;"'3'0#2/3% 2"/-0*$9%

F22'(.#-0348%+"*%/,+"'($%$"'&%-'%*6#.*-2*%'1%/%(*6*($#53*%/2+#6/+#'-9%!"*%(*6*($#53*%-/+,(*%

'1%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%$,00*$+$%/%.#11*(*-+%7*2"/-#$7%*-+#(*348%&#+"%

*3*2+('-%.';#-0%5*#-0%+"*%;(';'$*.%7*+"'.9%@'&*6*(8%#1%*3*2+('-%.';#-0%#$%#-.**.%+"*%(*/$'-%

1'(%+"*%/2+#6/+#'-%+"*-%+"*%;('2*$$%/;;*/($%+'%5*%(/+"*(%$3'&8%&#+"%AVV%2423*$%5*#-0%(*H,#(*.%

#-%'(.*(%+'%(*/2"%+"*%#7;('6*.%'6*(;'+*-+#/3%'1%Anp%7t9%%

C-% +"*%2/$*%'1%7'3*2,3/(%7/+*(#/3$8% +"*%*11*2+%'1%*3*2+('-%.';#-0%&',3.%5*% #-$+/-+/-*',$f%

"*-2*%+"*%#7;('6*.%'6*(;'+*-+#/3%&',3.%5*%'5+/#-*.%#77*.#/+*34%,;'-%2423#-09%!",$8%+"*%

$3'&%2/+"'.#2%(*$;'-$*%#$%#-#+#/334%$,(;(#$#-09%@'&*6*(8%-/-'2(4$+/33#-*%A!B:='!*!%#$%/%5,3)%

1(**$+/-.#-0%7/+*(#/38%&"#2"%(/#$*$%#$$,*$%'1%3#7#+/+#'-%54%*3*2+('2"*7#2/3%;('2*$$*$%$,2"%/$%

.#11,$#'-% /-.% .',53*% 3/4*(% 1'(7/+#'-9% !"#$% #$% ;*("/;$% 7'$+% -'+/534% *6#.*-2*.% 54% +"*%

/2+#6/+#'-%'1%2(4$+/33#-*%A!B:='!*!%</$%.#$2,$$*.%#-%G"/;+*(%Z>%&"#2"%#$%"#-.*(*.%.,*%+'%#+$%

2'-$#.*(/534%3'&*(%$,(1/2*%/(*/9%!"*$*%*3*2+('2"*7#2/3%;('2*$$*$%7,$+%5*%'6*(2'7*%#-%'(.*(%

+'% .(#6*% "4.('0*-% /.$'(;+#'-f% +"*(*1'(*% /% $,11#2#*-+% *-*(04% #-;,+%7,$+% 5*% /;;3#*.9%K;'-%

/;;3#2/+#'-%'1%/%$,11#2#*-+34%3/(0*%;'+*-+#/38%+"*%2/+/34$+%&#33%#-.**.%5*%b/2+#6/+*.B%H,#2)349%

M'(%*D/7;3*8%2"('-'/7;*('7*+(4%7*/$,(*7*-+$%/+%/% 3/(0*%(*.,2+#6*%;'+*-+#/3%1'(%/%$"'(+%

;*(#'.%'1% +#7*%&',3.%(*$,3+% #-%/% 1/$+*(%/2+#6/+#'-9%@'&*6*(8%&"*-%/%2'-$+/-+%;'+*-+#/3%'1%

−ZVV%7t% <6$9%R@I>%&/$% /;;3#*.% +'% -/-'2(4$+/33#-*% A!B:='!*!% <%1!1% +"*%7'$+% (*.,2+#6*%

;'+*-+#/3% ,$*.% &"*-% *3*2+('2"*7#2/334% 2423#-0>% +"*% 2/+/34$+% 3'$+% 2'-+/2+% &#+"% +"*% 03/$$4%

2/(5'-%$,5$+(/+*9%@*-2*8%+"#$%;'+*-+#/3%&/$%1',-.%+'%5*%+''%(*.,2+#6*%1'(%;('3'-0*.%;*(#'.$%

'1%+#7*9%

C-$+*/.8%/%;'+*-+#/3%'1%−kVV%7t%<6$9%R@I>%&/$%/;;3#*.9%@'&*6*(8%+"#$%;'+*-+#/3%2',3.%'-34%

5*%"*3.%1'(%/;;('D#7/+*34%'-*%7#-,+*%5*1'(*%+"*%2/+/34$+%5*0/-%+'%13/)*%'11%'1%+"*%*3*2+('.*9%

J*0/(.3*$$8%2'7;/(#-0%+"*%;'3/(#$/+#'-%2,(6*$%5*1'(*%/-.%/1+*(%2"('-'/7;*('7*+(4%/+%−kVV%

7t%<6$9%R@I>%1'(%'-*%7#-,+*%(*$,3+*.%#-%/-%'6*(;'+*-+#/3%#7;('6*7*-+%1('7%m?V%7t%+'%??V%

7t%/+%T%s%−AV%7F%27−!%<M#0,(*%l:A>9%F+%+"*$*%(*.,2+#6*%;'+*-+#/3$%'1%−ZVV%7t%/-.%−kVV%



%)-!

!

7t%<6$9%R@I>%/-%#-2(*/$#-034%3/(0*%6'3,7*%'1%"4.('0*-%5,553*$%/(*%;('.,2*.%&#+"%+#7*8%

7'$+%3#)*34%2/,$#-0%+"*%2/+/34$+%+'%3'$*%2'-+/2+%&#+"%+"*%03/$$4%2/(5'-%$,5$+(/+*9%

!

!"#$%&'/)(*'2*3+-,%$*()*9) &>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!)-(.)-9&!,)8>,*(*-3+!,*3!&,<)E2BG)3!-$',!3!(&$)D%&>)-()-++6%!.)+*&!(&%-6)*9)−`KK)

3W)EH$1)0U/G)9*,)*(!)3%('&!)%()L)5)U&7I(1)

!'% 2'75/+% +"#$8% 2423#2% 6'3+/77*+(4% 2/-% $+(/+*0#2/334% 5*% ,$*.% #-% ;3/2*% '1%

2"('-'/7;*('7*+(49%Q&**;#-0%+"*%6'3+/0*%+'%$,11#2#*-+34%7'(*%(*.,2+#6*%;'+*-+#/3$%*-/53*$%

"#0"%2,((*-+%.*-$#+#*$%+'%5*%(*/2"*.%#-%/%;,3$#-0%7/--*(8%/-.%"*-2*%.#11,$#'-:3#7#+/+#'-$%2/-%

5*%'6*(2'7*8%/33%+"*%&"#3*%7/#-+/#-#-0%2'-+/2+%5*+&**-%+"*%2/+/34$+%/-.%$,5$+(/+*9%C-%+"#$%

7/--*(8% /% 2'7;('7#$*% #$% (*/2"*.% 5*+&**-% +"*% $;**.% '1% /2+#6/+#'-% /-.% +"*% *-*(04% #-;,+%

/;;3#*.9%!",$8%.,*%+'%+"*%$&**;#-0%-/+,(*%'1%2423#2%6'3+/77*+(48%+"*%$3'&%2/+"'.#2%(*$;'-$*%

#$%,-$,(;(#$#-09%%

!"*(*1'(*8%+"*%';+#7,7%2'-.#+#'-$%'1%/2+#6/+#'-%&*(*%1',-.%+'%5*%AVV%2423*$%#-%+"*%;'+*-+#/3%

(/-0*%'1%vV9?%t%/-.%−V9Z%t%<6$9%R@I>9% C-%$,;;'(+%'1% +"*%0(/.,/3%/2+#6/+#'-%;('2*$$8% +"*%

#7;('6*7*-+%#-%'6*(;'+*-+#/3%2/-%5*%6#$,/3#$*.%&#+"%#-2(*/$#-0%-,75*(%'1%2423*$9%M#0,(*%l:

?%$"'&$%+"*%;'3/(#$/+#'-%2,(6*$%'1%-/-'2(4$+/33#-*%A!B:='!*!!/1+*(%?Z8%ZV%/-.%AVV%2423*$8%

/-.%+"*%'6*(;'+*-+#/3%(*H,#(*.%1'(%T%s%−AV%7F%27−!%2/-%5*%$**-%+'%#7;('6*%&#+"%*/2"%#-+*(6/39%

a#)*&#$*8% +"*%!/1*3% $3';*%&/$% /3$'% 1',-.% +'% 0(/.,/334% #-2(*/$*%&#+"% 2423*% -,75*(8% +",$%



%*.!

!

"#0"3#0"+#-0%+"*%2"/-0*%#-%(*/2+#'-%7*2"/-#$7%1('7%@*4('6$)4:3#7#+#-0%+'%t'37*(:3#7#+#-0%

<M#0,(*%l:m>9%%

!

!"#$%&'/)+*'2*3+-,%$*()*9) &>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

-9&!,)$D!!+%(;)?!&D!!()&>!)+*&!(&%-6),-(;!)*9)qK1J)W)-(.)−K1f)W)EH$1)0U/G)9*,)Jf4)fK)-(.)

LKK)8<86!$)%()L)5)U&7I(1)



%*%!

!

!

!"#$%&'/),*'=-9!6)+6*&$)-(.)8*,,!$+*(.%(;)=-9!6)$6*+!$)*9)(-(*8,<$&-66%(!)L=X#5*=!&)?!9*,!)

-(.)-9&!,)Jf4)fK)-(.)LKK)8<86!$)?!&D!!()qK1J)W)-(.)−K1f)W)EH$1)0U/G1)P-$>!.)6%(!$)-,!)

+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)B66)8',,!(&).!($%&%!$)>-H!)?!!()8*,,!8&!.)9*,),!$%$&-(8!1))

!

M,(+"*(% *6#.*-2*% '1% /% $,11#2#*-+% /2+#6/+#'-% *-*(04% (*H,#(*.% +'% '6*(2'7*% +"*% 3#7#+#-0%

*3*2+('2"*7#2/3%;('2*$$*$%#$%;('6#.*.%54%-/(('&#-0%+"*%;'+*-+#/3%(/-0*%/+%&"#2"%+"*%2/+/34$+%

#$%$&*;+9%R/(('&#-0%+"*%/;;3#*.%;'+*-+#/3%(/-0*%+'%5*+&**-%vV9?%t%/-.%−V9k%t%<6$9%R@I>%

(*$,3+$%#-%+"*%7/+*(#/3%5*2'7#-0%'-34%;/(+#/334%/2+#6/+*.%/1+*(%AVV%2423*$8%%1!1%1/(%7'(*%+"/-%

AVV%2423*$%&',3.%5*%(*H,#(*.%#-%'(.*(%+'%(*/2"%+"*%#7;('6*.%'6*(;'+*-+#/3%'1%Anp%7t9%M#0,(*%

l:k% $"'&$% +"*%'6*(;'+*-+#/3% #7;('6*7*-+%'1%-/-'2(4$+/33#-*%A!B:='!*!% /1+*(%AVV%2423*$%

&"*-%+"*%;'+*-+#/3%(/-0*%#$%-/(('&*.%<vV9?%t%/-.%−V9k%t%<6$9%R@I>>%2'7;/(*.%&#+"%+"/+%'1%

+"*%';+#7,7%2423#-0%(/-0*%<vV9?%t%/-.%−V9Z%t%<6$9%R@I>>9%!"*(*1'(*8%+"#$%$+,.4%2'-23,.*$%

+"/+%+"*%'6*(;'+*-+#/3%#7;('6*7*-+%#$%0(/.,/3%$#-2*%+"*%$;**.%'1%/2+#6/+#'-%#$%2'-+('33*.%54%

+"*%2"'#2*%'1%*D;*(#7*-+/3%;/(/7*+*($8%&#+"%;'+*-+#/3%(/-0*%/-.%-,75*(%'1%2423*$%5*#-0%+"*%

.*+*(7#-#-0%1/2+'($9%%



%*&!

!

!

!"#$%&'/)-*'2*3+-,%$*()*9) &>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

-9&!,)8<86%(;)&>!)+*&!(&%-6)LKK)&%3!$)?!&D!!()qK1J)W)-(.)−K1f)W)E?6'!Gp)-(.)qK1J)W)-(.)−K1`)

W)E?6-8FG)EH$1)0U/G)%()L)5)U&7I(1)

( (



%*'!

!

!(,(&(*/("

(4(/.&5B("

!%6%*"

6-/&5+/5:("S5&N-*'"

(4(/.&5B("

N"?"#"$()*+,-./)01*%&2<.'5$

N"?"#"!"$()*+,-./)01**()(/$G'33$

!

G'-+#-,#-0%&#+"%+"*%+"*'(4%'1%*3*2+('-%.';#-0%54%"4.('0*-%/.$'(;+#'-8%/++*7;+$%&*(*%7/.*%

+'%$+,.4%+"*%/2+#6/+#'-%7*+"'.%54%%()*+!,-(.*%J/7/-%$;*2+('$2';49%!'%.'%+"#$8%/-%%()$%&'%

J/7/-%2*33%&/$%(*H,#(*.9%!"*%2*33%&/$%1/5(#2/+*.%,$#-0%7/+*(#/3$%/6/#3/53*%#-%+"*%3/58%/-.%#$%

.*;#2+*.% #-%M#0,(*%l:Z9%!"*% 2*33% 2'-$#$+*.%'1% /% $2(*&%2/;%&#+"% /-% /;*(+,(*8% 1#++*.%&#+"% /%

$*;+,79%C-%'(.*(%+'%;(*6*-+%/-4%2'-+/7#-/+#'-%/-.%E%'(%.*0(/./+#'-%'1%+"*%$2(*&%2/;%#-%+"*%A%

=%@!Qg*% *3*2+('34+*8% +"*% +"(*/.%'1% /% 2'-2*-+(/+*.% $,31,(#2% /2#.%5'++3*%&/$% 2,+% +'% $#`*% +'%

;(*2#$*34%1#+%&#+"#-%+"*%&/33$%'1%+"*%2/;9%!"*%03/$$4%2/(5'-%&'()#-0%*3*2+('.*%/-.%;3/+#-,7%

2',-+*(%*3*2+('.*$%&*(*%;#*(2*.%+"(',0"%+"*%$*;+,7%#-%+"*%,;:+,(-*.%;'$#+#'-9%!"*%(*1*(*-2*%

*3*2+('.*%&/$%+"*-%;'$#+#'-*.%/22'(.#-0349%Q,31,(#2%/2#.%&/$%1#33*.%+'%/%3*6*3%/+%&"#2"%+"*%

2/+/34$+%#$%2'6*(*.%54%/%+"#-%3/4*(%'1%*3*2+('34+*9%K$#-0%+"#$%*D;*(#7*-+/3%$*+%,;8%+"*%;'$#+#'-%

'1% +"*% &'()#-0% *3*2+('.*% (*7/#-$% 1#D*.9% C-% +"#$% &/48% +"*% %() *+!,-(.*% /2+#6/+#'-% '1%

-/-'2(4$+/33#-*%A!B:='!*!%2/-%5*%$+,.#*.%54%J/7/-%$;*2+('$2';49%

!

!"#$%&'/).*'@-?,%8-&!.)%()*+!,-(.*):-3-()8!66)8*($%$&%(;)*9)-)$8,!D)8-+)D%&>)-+!,&',!)&*)

9%&) -) $!+&'31)R6-$$<) 8-,?*() %$) '$!.) -$) &>!) D*,F%(;) !6!8&,*.!) -(.) +6-&%('3)D%,!) -$) &>!)

8*'(&!,4)?*&>)*9)D>%8>)-,!)'+#&',(!.)-(.)+%!,8!.)&>,*';>)&>!)$!+&'31)\)5)B;[B;26)%$)'$!.)

-$)&>!),!9!,!(8!)-(.)L)5)U&7I()%$)&>!)!6!8&,*6<&!1)))

)

)

)

C4%.-*06"

/50*.(&"

(4(/.&5B("

!%6%*"

/(44"



%*(!

!

Q()*+!,-(.*%J/7/-%7*/$,(*7*-+$%&*(*%;*(1'(7*.%#-%A%=%@!Qg*%&#+"%/%2/+/34$+%.*;'$#+*.%

03/$$4% 2/(5'-%&'()#-0% *3*2+('.*8% m%=%F0EF0G3% (*1*(*-2*% *3*2+('.*% /-.%P+%&#(*% 2',-+*(%

*3*2+('.*9%!"*%J/7/-%2*33%&/$%1#D*.%#-%;'$#+#'-%/-.%+"*%$/7;3*%/(*/%&/$%1'2,$*.%;(#'(%+'%

*3*2+('2"*7#2/3%7*/$,(*7*-+$9%I/2"%7*/$,(*7*-+%&/$% +/)*-%&#+"%/%Ar%1#3+*(8%/%AVV%�7%

/;*(+,(*% "'3*8% /-.% (,-% 1'(% Z% $*2'-.$% &#+"% Z% (*;*/+$9% C-% +"#$% &/48% /% 23*/(% FB% 7'.*%

2'((*$;'-.#-0%+'%A!B:='!*!%&/$%'5$*(6*.%*/2"%+#7*%&#+"',+%/-4%.*0(/./+#'-%#-+'%!*9%%

!"*%;'+*-+#/3%(/-0*%&/$%$&*;+%5*+&**-%vV9?%t%/-.%−V9k%t%<6$9%R@I>%#-%'(.*(%+'%/6'#.%+"*%

0*-*(/+#'-%'1%/-%*D2*$$#6*%/7',-+%'1%5,553*$%/+%+"*%2/+/34$+%$,(1/2*8%&"#2"%7/4%"#-.*(%+"*%

7*/$,(*7*-+9%!"*%;'+*-+#/3%&/$%$&*;+%1'(%AVV%2423*$8%/-.%+"*%J/7/-%$;*2+(/%&*(*%2'33*2+*.%

.,(#-0%+"*%A:#8%?V#$8%kV#$8%lV#$8%pV8%/-.%AVV#$%2423*9%M#0,(*%l:l%$"'&$%+"*%2'((*$;'-.#-0%J/7/-%

$;*2+(/8%1'2,$#-0%'-%+"*%FB%;*/)%/+%AlA%27−'9%N,(#-0%+"*%1#($+%kV%2423*$8%+"*%#-+*-$#+4%'1%+"#$%

FB%;*/)%#-2(*/$*$8%"'&*6*(8%54%+"*%lV#$%2423*8%/%-'+#2*/53*%$"#1+%#-%;*/)%;'$#+#'-%#$%'5$*(6*.9%

!"*%FB%7'.*%53,*:$"#1+$%1('7%zAlA%27−'%+'%zAlm%27−'9%!"#$%;*/)%$"#1+%#$%7/#-+/#-*.%1'(%+"*%

(*7/#-.*(%'1% +"*%/2+#6/+#'-%;('2*$$9%!"*% #-+*-$#+4%'1% +"*%;*/)8%"'&*6*(8%.*2(*/$*$%/$% +"*%

-,75*(%'1%2423*$%/;;('/2"*$%AVV9%C+%#$%;'$$#53*%+"/+%+"#$%.#11*(*-2*%#-%#-+*-$#+4%#$%+"*%(*$,3+%

'1%"4.('0*-%5,553*$%1'(7#-0%'-%+"*%*3*2+('.*%$,(1/2*8%&"#2"%7/4%/11*2+% +"*%1'2,$%'1% +"*%

J/7/-%7#2('$2';*%'-%+"*%2/+/34$+%$/7;3*9%%

%

%



%*)!

!

!

!"#$%&'/)/*':-3-()$+!8&,-)*9)(-(*8,<$&-66%(!)L=X#5*=!&) %()L)5)U&7I()*?&-%(!.).',%(;)

LKK)2W)8<86!$1)=>!)$+!8&,-)$>*D()D!,!)*?&-%(!.).',%(;)&>!)L504)JK014)̀ K014)cK014)aK01)-(.)LKK01)

8<86!1)=>!)!6!8&,*.!)D-$)9%"!.)%()+*$%&%*()&>,*';>*'&)&>!)3!-$',!3!(&)!($',%(;)&>!)$-3!)

$-3+6!)$+*&)D-$)3!-$',!.)!-8>)&%3!1)P-$>!.)6%(!$)-,!)+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1))

!

M,(+"*(8%54%*D/7#-#-0%+"*%A:#%/-.%AVV#$%2423*%'-34%<M#0,(*%l:n>8%&"#3*%+"*(*%#$%/%-'+#2*/53*%

$"#1+%#-%+"*%FB%7'.*%/+%zAlA%27−'8%+"*%SB%7'.*%zAVn%27−'%(*7/#-$%#-+/2+9%!"#$%1#-.#-0%#$%

$#7#3/(%+'%+"/+%'5$*(6*.%#-%/%$+,.4%54%a#%!&)-61)%&"'%#-6*$+#0/+*.%+"*%J/7/-%$;*2+(/%'1%='Q!%

5*1'(*%/-.%/1+*(%*3*2+('2"*7#2/3%2423#-09%!"*%/,+"'($%23/#7%+"/+%;('+'-$%#-+*(2/3/+*%#-+'%+"*%

#-+*(3/4*(% $;/2*% '1% ='Q!% 54% *3*2+('2"*7#2/334% ;'3/(#$#-0% +"*% *3*2+('.*% /+% (*.,2+#6*%

;'+*-+#/3$9%!"*%/,+"'($%-'+*.%+"/+%+"*%F'B%J/7/-%;*/)%53,*:$"#1+$%54%zV9Z%27−'8%&"#3*%+"*%

;'$#+#'-%'1%+"*%I'!B";*/)%(*7/#-$%#-+/2+9%!"#$%&/$%/++(#5,+*.%+'%;:.';#-0%+'%='Q!%/$%/%(*$,3+%

'1%;('+'-%#-+*(2/3/+#'-8%/-.%&/$%'5$*(6*.%.,(#-0%!"#$%&'%7*/$,(*7*-+$9)%

@'&*6*(8%+"*%/,+"'($%/3$'%-'+*%/%$3#0"+%$"#1+%#-%+"*%PhJN%;/++*(-%/1+*(%2423#-0%+'%/%3'&*(%

/-03*8% +",$% $#0-/33#-0% /% 3/++#2*% *D;/-$#'-9% R*6*(+"*3*$$8% /$% .#$2,$$*.% /5'6*8% -'% #-+*(-/3%

$+/-./(.% &/$% ,$*.% /-.% +"*(*1'(*% +"*% $"#1+% 7/4% 5*% 7#$3*/.#-09% ='(*'6*(8% J/7/-%

$;*2+('$2';4%&/$%;*(1'(7*.%!"#$%&'8% #-.#2/+#-0% +"/+% +"*%;('+'-$% (*7/#-% #-+*(2/3/+*.% 1'(%/%

$#0-#1#2/-+%;*(#'.%'1%+#7*9%!"#$%#$%#-%2'-+(/$+%+'%-/-'2(4$+/33#-*%A!B:='!*!%$+,.#*.%"*(*%/$%

-*#+"*(%$"#1+%#-%PhJN%-'(%J/7/-%;*/)%;'$#+#'-%#$%'5$*(6*.%!"#$%&'9%N,*%+'%+"*%(*6*($#53*%



%**!

!

-/+,(*%'1%+"*%-/-'2(4$+/33#-*%A!B:='!*!%/2+#6/+#'-8%+"*%$"#1+%#-%J/7/-%;*/)%"/$%'-34%5**-%

'5$*(6*.%%()*+!,-(.*9%!"#$%+"*(*1'(*%#7;3#*$%+"/+%+"*%/2+#6/+#'-%'1%='Q!8%/$%(*;'(+*.%54%a#%

!&)-618))#$%-'+%(*6*($#53*8%/-.%7/4%+"*(*1'(*%';*(/+*%H%-)/%.#11*(*-+%/2+#6/+#'-%7*2"/-#$7%+'%

+"/+%'1%A!B:='!*!9%

!

!"#$%&'/)3*':-3-()$+!8&,-)*9)(-(*8,<$&-66%(!)L=X#5*=!&)%()L)5)U&7I()*?&-%(!.)'$%(;)&>!)

%()*+!,-(.*)$!&)'+1)=>!)%(%&%-6)3-&!,%-6)E,!.G)%$)$>*D()%()8*3+-,%$*()D%&>)&>!)$+!8&,-)*9)&>-&)

*?&-%(!.).',%(;)&>!)LKK01)2W)8<86!)E?6'!G1)=>!)!6!8&,*.!)D-$)9%"!.)%()+*$%&%*()&>,*';>*'&)

&>!)3!-$',!3!(&)!($',%(;)&>!)$-3!)$-3+6!)$+*&)D-$)3!-$',!.)!-8>)&%3!1)P-$>!.)6%(!$)-,!)

+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)

N"?"#"#"$()*+,-./)01*7RH^%$

!

C-% '(.*(% +'% *3,2#./+*% /-4% 2"/-0*$% #-% $+(,2+,(*% .,(#-0% +"*% *3*2+('2"*7#2/3% /2+#6/+#'-% '1%

-/-'2(4$+/33#-*%A!B:='!*!8%b(*/3%+#7*B%*D;*(#7*-+$%/(*%*$$*-+#/39%F$%.#$2,$$*.%#-%G"/;+*(%

Z8%-'%2"/-0*$%#-%$+(,2+,(*8%7'(;"'3'04%'(%2'7;'$#+#'-%/(*%'5$*(6*.%!"#$%&'8%&"#2"%#$%#-%3#-*%

&#+"% +"*% (*6*($#53*% -/+,(*% '1% +"*% /2+#6/+#'-% 7*2"/-#$79% !"*(*1'(*8% /$% NM!% 2/32,3/+#'-$%

#-.#2/+*%+"/+%"4.('0*-%/.$'(;+#'-%'-%+"*%A!B:='!*!!#$%+"*%2/,$*%'1%/2+#6/+#'-8%%()*+!,-(.*%

$+,.#*$% /(*% #7;*(/+#6*% +'% 0/#-% 1,(+"*(% #-$#0"+% #-+'% /-4% $+(,2+,(/3% 2"/-0*$% +"/+%7/4% '22,(%

.,(#-0% +"*%@IJ9%F22'(.#-0348% %()*+!,-(.*)IhFMQ%$+,.#*$%&*(*%2/((#*.%',+%/+%N#/7'-.%

a#0"+% Q',(2*8% &#+"% +"*% /#7% '1% 7'-#+'(#-0% /-4% 2"/-0*$% +'% +"*% =':!*% 5'-.% .,(#-0% +"*%



%*+!

!

*3*2+('2"*7#2/3%(*/2+#'-9%!'%.'%+"#$8%-/-'2(4$+/33#-*%A!B:='!*!%"/.%+'%5*%#-2'(;'(/+*.%#-+'%

+"*%*3*2+('2"*7#2/3%2*33%.*;#2+*.%#-%M#0,(*%l:p9%!"*%%()*+!,-(.*%2*33%(*H,#(*$%/%;*(7*/53*%

&'()#-0% *3*2+('.*% $,5$+(/+*% +'% /33'&% +"*% *3*2+('34+*% +'% (*/2"% +"*% 2/+/34$+% $,(1/2*8% %1!1) +"*%

2/+/34$+%#$%-'+%#-%.#(*2+%2'-+/2+%&#+"%+"*%*3*2+('34+*9%!"*%&'()#-0%*3*2+('.*%#$%+"*-%;3/2*.%#-%

+"*% &#-.'&% +'% 5*% /3#0-*.% &#+"% +"*% 5*/78% /33% +"*% &"#3*% 7/#-+/#-#-0% 2'-+/2+% &#+"% +"*%

*3*2+('34+*9%F$%$,2"8%03/$$4%2/(5'-%#$%/-%#-/;;(';(#/+*%&'()#-0%*3*2+('.*%$,5$+(/+*9%%

% % !

!"#$%&'/)4*' Q()*+!,-(.*)!6!8&,*8>!3%8-6)8!66)-H-%6-?6!)-&)P%-3*(.)V%;>&)7*',8!1)@,*(&)

H%!D)*9)8!66)%66'$&,-&%(;)D%(.*D)'$!.)9*,)+*$%&%*(%(;)!6!8&,*.!)&*)?!)%()8*(&-8&)D%&>)$*6'&%*()

-(.)-&&-8>!.)&*)!6!8&,%8-6)8*(&-8&)E6!9&Gp)%($%.!)H%!D)*9)&>!),!$!,H*%,)9*,)!6!8&,*6<&!)E3%..6!G)

-(.)&*+)H%!D)$>*D%(;)>*6!$)9*,)%($!,&%*()*9),!9!,!(8!)-(.)8*'(&!,)!6!8&,*.!$)E,%;>&G1)

C-$+*/.8% *11'(+$% &*(*% +,(-*.% +'&/(.$% +"*% ,$*% '1% 2/(5'-% ;/;*(% /$% +"*% &'()#-0% *3*2+('.*%

$,5$+(/+*9%G/(5'-%;/;*(%&/$%2"'$*-%.,*%+'%#+$%;*(7*/53*%-/+,(*8%&"#2"%&',3.%/33'&%1'(%+"*%

@!Qg*%*3*2+('34+*%+'%;/$$%+"(',0"%+"*%;/;*(%/-.%5*%#-%2'-+/2+%&#+"%+"*%2/+/34$+%$,(1/2*8%&"#2"%

1/2*$%',+&/(.%'1%+"*%2*33%+'&/(.$%+"*%5*/79%@'&*6*(8%+"#$%(*H,#(*.%+"*%7*+"'.%'1%2/+/34$+%

.*;'$#+#'-%'-%+"*%*3*2+('.*%$,(1/2*%+'%5*%/3+*(*.9%N(';:2/$+#-0%/-.%.#;:2'/+#-0%&*(*%.**7*.%

,-/22*;+/53*%.,*% +'% +"*% #-2'-$#$+*-+%.#$+(#5,+#'-%'1% 2/+/34$+%'-% +"*%2/(5'-%;/;*(% $,(1/2*9%

J/+"*(8% +"*%2/+/34$+% #-)%&/$%.*;'$#+*.%54%;/#-+#-0%+"*%#-)%'-%+"*%$,(1/2*%'1%2/(5'-%;/;*(%

3/4*(%54%3/4*(9%%%

M#($+348% +'%.*+*(7#-*%&"*+"*(%2/(5'-%;/;*(%&',3.%5*%/%6#/53*%$,5$+(/+*8% #-#+#/3% +*$+$%&*(*%

2'-.,2+*.%&#+"%/%2/+/34$+%#-)%&"#2"%&/$%;(*;/(*.%#-%/-%#.*-+#2/3%7/--*(%+'%+"/+%'1%03/$$4%

2/(5'-%<AV%70%2/+/34$+8%A%7a%@!g%E%*+"/-'3%/-.%pV%�a%R/1#'->9!"*%#-)%&/$%+"*-%;/#-+*.%

'-%+'%/%Ak%27!%$"**+%'1%2/(5'-%;/;*(8%&#+"%*/2"%3/4*(%5*#-0%.(#*.%'-%/%"'+%;3/+*8%/$%#33,$+(/+*.%

#-%M#0,(*%l:j8%,-+#3%+"*%*-+#(*%H,/-+#+4%'1%#-)%&/$%/;;3#*.9%!"*%2/+/34$+%2'/+*.%2/(5'-%;/;*(%

&/$%+"*-%2,+%#-+'%A%27!%;#*2*$8%&"#2"%2',3.%+"*-%5*%,$*.%/$%*3*2+('.*$%1'(%+"*%@IJ9%



%*,!

!

G(%."

:4%.("

!

!"#$%&'/)5*'Q3-;!)*9)&>!)+-%(&%(;)+,*8!.',!)'$!.)&*)8*-&)8-,?*()+-+!,)D%&>)(-(*8,<$&-66%(!)

L=X#5*=!&1))

S*1'(*% 2/((4#-0% ',+% 2/+/34+#2% +*$+$% ,$#-0% +"*% *3*2+('2"*7#2/3% 2*338% #-#+#/3% (*/2+#'-$% &*(*%

2'7;3*+*.%,$#-0%/%+4;#2/3%*D;*(#7*-+/3%$*+:,;8%/-/3'0',$%+'%03/$$4%2/(5'-9%C-%+"#$%&/48%+"*%

*11*2+% '1% 2"/-0#-0% $,5$+(/+*% 2',3.% 5*% #-6*$+#0/+*.9% F$% $,2"8% 2423#2% 6'3+/77*+(4% &/$%

*7;3'4*.%+'%2'7;/(*%+"*%2,((*-+%.*-$#+#*$%/2"#*6*.%&"*-%-/-'2(4$+/33#-*%A!B:='!*!!&/$%

.*;'$#+*.%'-%5'+"% 2/(5'-%;/;*(% /-.%03/$$4% 2/(5'-%*3*2+('.*$9%!"*% 2/+/34$+%&/$% 1',-.% +'%

(*7/#-%#-+/2+%.,(#-0%Gt8%"'&*6*(%M#0,(*%l:AV%$"'&$%+"/+%+"*%2,((*-+%.*-$#+#*$%'1%+"*%2/+/34$+%

2'/+*.%2/(5'-%;/;*(%*3*2+('.*%/(*%7,2"%3'&*(%+"/-%+"/+%'1%+"*%03/$$4%2/(5'-%*3*2+('.*9%!"#$%

&/$% #-#+#/334% /++(#5,+*.% +'% +"*% .#11*(*-2*% #-% 2/+/34$+% 3'/.#-08% "*-2*% +"*% 2,((*-+$% &*(*%

-'(7/3#$*.%+'%+"*%7/$$%'1%2/+/34$+%(/+"*(%+"/-%0*'7*+(#2%$,(1/2*%/(*/9%M'(%*D/7;3*8%+"*%7/$$%

'1%2/+/34$+%'-%03/$$4%2/(5'-%&#+"%/%$,(1/2*%/(*/%'1%V9VnA%27!%&/$%2/32,3/+*.%+'%5*%V9?p%708%

&"#3*% 1'(%A%27!%2/(5'-%;/;*(%/%7/$$%'1%V9n%70%&/$%/;;3#*.9%M#0,(*%l:AA%$"'&$% +"/+% +"*%

2,((*-+$%/2"#*6*.%54%5'+"%*3*2+('.*$%/(*%7'(*%/0(**/53*%'-2*%+"#$%-'(7/3#$/+#'-%#$%/;;3#*.9%

@*-2*8%+"*%2/+/34$+%#-)%&/$%$2/3*.%,;%$'%+"/+%+"*%3'/.#-0%'1%A!B:='!*!%'-%2/(5'-%;/;*(%&/$%

#.*-+#2/3%+'%+"/+%'-%03/$$4%2/(5'-8%%1!1)m9jk%70%27<!9%

#%&85*"

:%:(&"



%*-!

!

!

!"#$%&'/)(6*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)*?&-%(!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

*()8-,?*()+-+!,)EK1h)3;)83−&G)-(.)*();6-$$<)8-,?*()E6*-.%(;Y)\1M`)3;)83−&G)%()L)5)U&7I(1))

!

!"#$%&' /)((*' 2*3+-,%$*() *9) &>!) 8',,!(&$) (*,3-6%$!.) &*) 3-$$) *9) 8-&-6<$&) -8>%!H!.) ?<)

8-&-6<$&#.!+*$%&!.);6-$$<)8-,?*()-(.)8-,?*()+-+!,)D*,F%(;)!6!8&,*.!$1)



%+.!

!

F$%5'+"%03/$$4%2/(5'-%/-.%2/(5'-%;/;*(%$,5$+(/+*$%"/6*%/%2/+/34$+%3'/.#-0%'1%m9jk%70%27−!8%

/%$#7#3/(%2/+/34+#2%/2+#6#+4%&',3.%5*%*D;*2+*.9%@'&*6*(8%1('7%M#0,(*%l:A?8%#+%#$%23*/(%+"/+8%

&"#3*% +"*% #-2(*/$*.% 3'/.#-0% '-% 2/(5'-% ;/;*(% (*$,3+$% #-% /-% #-2(*/$*.% 2,((*-+% .*-$#+4%

<2'7;/(*.%+'%M#0,(*%l:AV>8%+"*%2/(5'-%;/;*(%$,5$+(/+*%$+#33%$"'&$%/-%#-1*(#'(%;*(1'(7/-2*%+'%

+"*%03/$$4%2/(5'-%$,5$+(/+*9%!"#$%#$%7'$+%3#)*34%.,*%+'%+"*%.#11*(#-0%$,(1/2*%7'(;"'3'0#*$%'1%

+"*%2/(5'-%$,5$+(/+*$8%&#+"%+"*%2/(5'-%;/;*(%5*#-0%7,2"%7'(*%;'(',$%+"/-%+"*%03/$$4%2/(5'-9%

!"#$% +"*(*1'(*% .*7'-$+(/+*$% +"*% 3#7#+% '1% 2'7;/(#-0% 2/+/34$+$% +'% +"*#(% 0*'7*+(#2% 2,((*-+%

.*-$#+#*$9% F$% $,00*$+*.% 54% t'#(4% !&) -618'!% +"*% *3*2+('2/+/34+#2% /2+#6#+#*$% '1% @IJ%

*3*2+('2/+/34$+$%$"',3.%#.*/334%5*%-'(7/3#$*.%+'%+"*#(%*3*2+('2"*7#2/334%/2+#6*%$,(1/2*%/(*/%

<IGQF>9% g-34% #-% +"#$% &/4% 2/-% +"*% +(,*% #-+(#-$#2% /2+#6#+#*$% '1% @IJ% 2/+/34$+$% 5*% (*3#/534%

2'7;/(*.9%%

!

!"#$%&' /)(+*'2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) ?<) 8-&-6<$&#.!+*$%&!.) ;6-$$<)

8-,?*()-(.)8-,?*()+-+!,)!6!8&,*.!$)D%&>)-()%.!(&%8-6)8-&-6<$&)6*-.%(;)*9)\1`)3;)83−&1)

G'7;/(#$'-%'1%+"*%2/;/2#+/-2*%2,((*-+$%/+%6/(#',$%$2/-%(/+*$%/33'&$%1'(%+"*%2/32,3/+#'-%'1%+"*%

.',53*% 3/4*(%2/;/2#+/-2*8%&"#2"%2/-% +"*-%5*%,$*.% +'%*$+#7/+*% +"*%IGQF9')%!"*%IGQF% #$%

.#(*2+34%;(';'(+#'-/3%+'%G898%"*-2*%+"*%IGQF%6/3,*$%/(*%H,/3#+/+#6*34%2/32,3/+*.%(/+"*(%+"/-%

H,/-+#+/+#6*349'*%F22'(.#-0348%+"*%.',53*%3/4*(%2/;/2#+/-2*%6/3,*$%&*(*%2/32,3/+*.%1'(%5'+"%

-/-'2(4$+/33#-*%A!B:='!*!%.*;'$#+*.%'-%03/$$4%2/(5'-%/-.%2/(5'-%;/;*(%$,5$+(/+*$9%M#0,(*%

l:Am%$"'&$%+"*%G89%6/3,*%'1%A!B:='!*!E2/(5'-%;/;*(%+'%5*%/;;('D#7/+*34%1',(%+#7*$%+"/+%



%+%!

!

'1%A!B:='!*!E03/$$4%2/(5'-9%G'-$*H,*-+348%+"*%IGQF%'1%A!B:='!*!E2/(5'-%;/;*(%#$%0(*/+*(%

+"/-%+"/+%'1%A!B:='!*!E03/$$4%2/(5'-%54%/%1/2+'(%'1%1',(%/3$'9%%

!

!"#$%&'/)(,*'2',,!(&$)*?&-%(!.)?<)&>!)8-&-6<$&#.!+*$%&!.);6-$$<)8-,?*()-(.)8-,?*()+-+!,)

!6!8&,*.!$)+6*&&!.)-;-%($&)$8-(),-&!$1)=>!)8-+-8%&-(8!)8',,!(&$)D!,!)3!-$',!.)-&)LfK)3W)

EH$1)0U/G1)

%

R'&8% /$$,7#-0% /-% IGQF% '1% /% 13/+% $,(1/2*% +'% 5*% G89DG4?E% s% kV% �M% 27−!8% /$% (*;'(+*.% 54%

X/(/7#33'%!&)-618%+"*%IGQF%'1%5'+"%2/+/34$+%2'/+*.%2/(5'-%*3*2+('.*$%2/-%5*%2/32,3/+*.%/$T'+(',%%

!"#$ % &
"!"

"!"#$%&'

%

%

F$%$,2"8%+"*%IGQF%'1%-/-'2(4$+/33#-*%A!B:='!*!%'-%03/$$4%2/(5'-%/-.%2/(5'-%;/;*(%2/-%5*%

2/32,3/+*.%/$%Z9nZ%27!%/-.%?A9nZ%27!8%(*$;*2+#6*349%R'(7/3#$#-0%+"*%'5+/#-*.%2,((*-+%+'%+"*%

IGQF% 6/3,*$% (/+"*(% +"/-% 0*'7*+(#2% $,(1/2*% /(*/% ;(*$*-+$% /% $#7#3/(% /2+#6#+4% 1'(% 5'+"%

*3*2+('.*$%<M#0,(*%l:Ak>9%@*-2*8%54%+"#$%7*+"'.8%+"*%/2+#6#+#*$%'1%5'+"%*3*2+('.*$%&*(*%1',-.%

+'%5*%*$$*-+#/334%#.*-+#2/3%(*0/(.3*$$%'1%+"*%$,5$+(/+*9%



%+&!

!

!

!"#$%&'/)(-*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)+!,)!6!8&,*8>!3%8-66<)-8&%H!)$',9-8!)-,!-)

E/27BG)9*,)(-(*8,<$&-66%(!)L=X#5*=!&)*();6-$$<)8-,?*()-(.)8-,?*()+-+!,1))

@'&*6*(8% /2+#6/+#-0% -/-'2(4$+/33#-*% A!B:='!*!% 5*2'7*$% #-2(*/$#-034% .#11#2,3+% &#+"% +"#$%

3/(0*(% $,(1/2*% /(*/% 3*/.#-0% +'% /-% #-2(*/$*% #-% *3*2+('2"*7#2/3% ;('2*$$*$% $,2"% /$% .#11,$#'-%

3#7#+/+#'-$%/-.%.',53*%3/4*(%1'(7/+#'-9%!"#$%+"*-%7*/-$%+"/+%/%3/(0*(%*-*(04%5/((#*(%-**.$%+'%

5*%'6*(2'7*%#-%'(.*(%1'(%+"*%/2+#6/+#'-%+'%+/)*%;3/2*f%"*-2*%+"*%2/(5'-%;/;*(%*3*2+('.*%-**.$%

+'% 5*% $&*;+% +'% "#0"*(% ;'+*-+#/3$9% C-% /-% /++*7;+% +'% /2+#6/+*%='!*!% '-% 2/(5'-% ;/;*(8% +"*%

;'+*-+#/3%(/-0*%&/$%#-2(*/$*.%,-+#3%+"*%0*'7*+(#2%2,((*-+%.*-$#+4%'1%2/(5'-%;/;*(%&/$%#-%3#-*%

&#+"%+"/+%'5+/#-*.%'-%03/$$4%2/(5'-8%/-.%#+%&/$%1',-.%+"/+%/-%*3*2+('2"*7#2/3%/2+#6/+#'-%.'*$%

#-.**.%+/)*%;3/2*%<M#0,(*%l:AZ>9%F1+*(%AVV%2423*$%5*+&**-%vV9?%t%/-.%−V9lZ%t%<6$9%R@I>%

+"*%'6*(;'+*-+#/3%#7;('6*.%1('7%mZV%7t%+'%?lV%7t9%!",$8%#+%#$%;'$$#53*%+'%/2+#6/+*%='!*!%

'-%/%2/(5'-%;/;*(%$,5$+(/+*8%5,+%+"*%;/(/7*+*($%-**.%+'%5*%';+#7#$*.%#-%'(.*(%+'%/2"#*6*%+"*%

#7;('6*.%'6*(;'+*-+#/3%'1%ApV%7t9%



%+'!

!

!

!"#$%&'/)(.*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)L=X#5*=!&)*()8-,?*()+-+!,)

$'?$&,-&!)?!9*,!)-(.)-9&!,)LKK)8<86!$)?!&D!!()qK1J)W)-(.)−K1cf)W)EH$1)0U/G)%()L)5)U&7I(1)

R*D+8%*3*2+('2/+/34+#2%+*$+$%&*(*%;*(1'(7*.%&#+"%+"*%2/+/34$+:.*;'$#+*.%2/(5'-%;/;*(%3'/.*.%

#-+'%+"*%*3*2+('2"*7#2/3%2*33%</$%.*;#2+*.%/5'6*%#-%M#0,(*%l:p>9%R'+/5348%+"*%2,((*-+%.*-$#+#*$%

/2"#*6*.%.(';;*.%$,5$+/-+#/334%&"*-%+"*%2/+/34$+:;/#-+*.%$#.*%'1%+"*%2/(5'-%;/;*(%&/$%1/2#-0%

',+$#.*% +"*%2*33% <%1!1%-'+% #-%.#(*2+%2'-+/2+%&#+"% +"*%*3*2+('34+*>9%!"#$%&/$%/++(#5,+*.% +'% +"*%

(*H,#(*7*-+% '1% +"*% *3*2+('34+*% +'% .#11,$*% +"(',0"% +"*% 2/(5'-% ;/;*(% /-.% "*-2*% '6*(2'7*%

/..#+#'-/3% (*$#$+/-2*9%F%2'7;/(#$'-%'1% +"*%;'3/(#$/+#'-%2,(6*$%'5+/#-*.%&#+"% +"*%2/+/34$+:

;/#-+*.% $#.*% 1/2#-0% #-&/(.$% +'&/(.$% +"*% *3*2+('34+*% /-.% ',+&/(.$% +'&/(.$% +"*% 5*/7% /(*%

$"'&-%#-%M#0,(*%l:Al9%

%



%+(!

!

!

!"#$%&' /)(/*'2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) D>!() &>!) 8-&-6<$&#.!+*$%&!.)

8-,?*()+-+!,)%$)6*-.!.)%(&*)&>!)!6!8&,*8>!3%8-6)8!66)9-8%(;)%(D-,.$)E%().%,!8&)8*(&-8&)D%&>)

!6!8&,*6<&!G) -(.) D>!() &>!) 8-&-6<$&) %$) 9-8%(;) *'&D-,.$) E(*&) %() .%,!8&) 8*(&-8&) D%&>) &>!)

!6!8&,*6<&!G1))

N,*% +'% +"*$*% 3'&*(% 2,((*-+% .*-$#+#*$% 5*#-0% /2"#*6*.% .,(#-0% 2423#2% 6'3+/77*+(48%

2"('-'/7;*('7*+(4% &/$% /;;3#*.% &#+"% /% 2'-$+/-+% ;'+*-+#/3% '1% −m?V% 7t% <6$9% R@I>% 1'(%

*D+*-.*.%;*(#'.$%'1%+#7*9%M#0,(*%l:An%$"'&$%/%(*;(*$*-+/+#6*%2"('-'/7;*('7*+(4%;('1#3*%'1%

+"*%2/+/34$+:;/#-+*.%2/(5'-%;/;*(%<1/2#-0%',+&/(.$>%/+%−m?V%7t%<6$9%R@I>%#-%2'7;/(#$'-%+'%

+"/+%'1%5/(*%2/(5'-%;/;*(9%F$%2/-%5*%$**-%#-%M#0,(*%l:An8%+"*%2,((*-+%.*-$#+4%'1%5/(*%2/(5'-%

;/;*(% (*7/#-$% (*3/+#6*34% $+/53*8% &"#3*% +"/+% '1% +"*% 2/+/34$+:;/#-+*.% *3*2+('.*% 0(/.,/334%

#7;('6*$%&#+"%+#7*9%F..#+#'-/3348%Gt%;*(1'(7*.%.#(*2+34%/1+*(%*D+*-.*.:+#7*%*3*2+('34$#$%

$"'&$% +"/+%*-"/-2*7*-+%'1% +"*%2,((*-+%.*-$#+#*$%/(*%/2"#*6*.%<M#0,(*%l:Ap>9% C+% $"',3.%5*%

-'+*.%+"/+%+"*%5/(*%2/(5'-%;/;*(%$"'&$%/%$3#0"+%#7;('6*7*-+%#-%2,((*-+%.*-$#+4f%"'&*6*(%

+"#$% #$% 2'-$#.*(*.% +'% 5*%7#-'(% &"*-% 2'7;/(*.% +'% +"/+% '1% +"*% 2/+/34$+:;/#-+*.% *3*2+('.*9%

@*-2*8% #+% &/$% 2'-23,.*.% +"/+% +"*% /2+#6/+#'-% ;('2*.,(*% 2',3.% 5*% #-6*$+#0/+*.% ,$#-0% +"*%

*3*2+('2"*7#2/3%2*33%;('6#.*.%54%N#/7'-.%a#0"+%Q',(2*9%



%+)!

!

!

!"#$%&'/)(3*'2>,*(*-3+!,*3!&,<)+,*9%6!)*9)(-(*8,<$&-66%(!)L=X#5*=!&)+-%(&!.)*()8-,?*()

+-+!,)H$1)?-,!)8-,?*()+-+!,1)B)8*($&-(&)H*6&-;!)*9)−\JK)3W)EH$1)0U/G)D-$)-++6%!.)%()L)5)

U&7I(1)=>!)8-&-6<$&)D-$)6*-.!.)%(&*)&>!)!6!8&,*8>!3%8-6)8!66)D%&>)&>!)8-&-6<$&#+-%(&!.)$%.!)

9-8%(;)*'&D-,.$1)



%+*!

!

!

!"#$%&'/)(4*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)&>!)8-&-6<$&)*()8-,?*()+-+!,)

-(.)?-,!)8-,?*()+-+!,)?!9*,!)E$*6%.)6%(!$G)-(.)-9&!,)E.-$>!.)6%(!$G)!6!8&,*6<$%$)-&)-)8*($&-(&)

+*&!(&%-6)*9)−\JK)3W)EH$1)0U/G)9*,)La)>*',$)%()L)5)U&7I(1)=>!)8-&-6<$&)D-$)6*-.!.)%(&*)&>!)

!6!8&,*8>!3%8-6)8!66)D%&>)&>!)8-&-6<$&#+-%(&!.)$%.!)9-8%(;)*'&D-,.$1))

N*$;#+*% +"*% *3*2+('2"*7#2/3% 2423#-0% '1% -/-'2(4$+/33#-*% A!B:='!*!% .*;'$#+*.% '-% 2/(5'-%

;/;*(%(*H,#(#-0%"#0"*(%*-*(04%#-;,+$%+"/-%03/$$4%2/(5'-%#-%'(.*(%1'(%+"*%/2+#6/+#'-%+'%'22,(8%

+"*%;('2*$$%'1%+"*%/2+#6/+#'-%(*7/#-$%+"*%$/7*8%%1!1)2423#-0%,-.*(%(*.,2+#6*%;'+*-+#/3$%(*$,3+$%

#-%/%3'&*(%;'+*-+#/3%(*H,#(*.%1'(%/%0#6*-%2,((*-+%.*-$#+49%!"*(*1'(*8%#+%#$%(*/$'-/53*%+'%/$$,7*%

+"/+%/-4%2"/-0*$%+'%+"*%=':!*%5'-.%3*-0+"%+"/+%7/4%'22,(%'-%+"*%2/+/34$+:.*;'$#+*.%03/$$4%

2/(5'-%*3*2+('.*%&',3.%/3$'%'22,(%'-%+"*%2/+/34$+:;/#-+*.%2/(5'-%;/;*(%*3*2+('.*9%!",$8%%()

*+!,-(.*%IhFMQ%2',3.%5*%$+,.#*.%,$#-0%+"#$%-*&%*3*2+('.*%#-%+"*%*3*2+('2"*7#2/3%2*33%/$%

.*$2(#5*.% /5'6*9% Q() *+!,-(.*% IhFMQ%7*/$,(*7*-+$%&*(*% ;*(1'(7*.% /+%N#/7'-.%a#0"+%

Q',(2*%a+.%#-%/-%#.*-+#2/3%*D;*(#7*-+/3%$*+%,;%.*$2(#5*.%/5'6*9%%

M#0,(*%l:Aj%$"'&$%/%(*;(*$*-+/+#6*%2'7;/(#$'-%'1%+"*%IhFMQ%./+/%2'33*2+*.%5'+"%5*1'(*%/-.%

.,(#-0%+"*%%()*+!,-(.*%*3*2+('2"*7#2/3%$+,.#*$9%S'+"%$;*2+(/%(*$*753*%+"*%3#+*(/+,(*%$;*2+(/%

'1%='Q!8% &#+"% +"*%7/#-% *.0*% /+% ?VVVl% *t% /-.% /% $"/(;% 1*/+,(*% /+% ?VVAZ% *t8%&"#2"% /(*%

2'-$#$+*-+% &#+"% +"*%='*.% 'D#./+#'-% $+/+*9% F33% %() *+!,-(.*% $;*2+(/% &*(*% #.*-+#2/3% +'% +"*%

(*;(*$*-+/+#6*%$;*2+(,7%$"'&-%#-%M#0,(*%l:Aj8%(*0/(.3*$$%'1%+"*%;'+*-+#/3%/;;3#*.%'(%3*-0+"%

'1%*3*2+('34$#$%+#7*8%+",$%#-.#2/+#-0%+"/+%-'%2"/-0*$%+'%+"*%=':!*%5'-.%3*-0+"%'22,((*.9%!"#$%

(*$,3+%&/$%$,(;(#$#-0f%"'&*6*(8%#+%#$%;'$$#53*%+"/+%+"*%3'&%2,((*-+%.*-$#+#*$%/2"#*6*.%54%+"*%



%++!

!

,$*%'1%2/(5'-%;/;*(%#-%+"*%*3*2+('2"*7#2/3%2*33%&*(*%#-$,11#2#*-+%+'%#-.,2*%/-4%'5$*(6/53*%

2"/-0*$%+'%+"*%=':!*%5'-.9%!",$8%#-%'(.*(%+'%#-6*$+#0/+*%+"*%%()*+!,-(.*)/2+#6/+#'-%1,(+"*(8%

/3+*(-/+#6*%+*2"-#H,*$%$,2"%/$%%()*+!,-(.*)hPQ%&',3.%5*%(*H,#(*.9%%

!

!"#$%&' /)(5*' 2*3+-,%$*() *9) &>!) /ZB@7) .-&-) 8*66!8&!.) 9*,) (-(*8,<$&-66%(!) L=X#5*=!&)

*?&-%(!.)?!9*,!)-8&%H-&%*()-(.).',%(;)%()*+!,-(.*)!6!8&,*8>!3%8-6)$&'.%!$1)

( (



%+,!

!

N"?"#"?"$*'A.5.&./0$()*+,-./)01**()(/$$

!

L#+"%+"*%2/+/34$+:;/#-+*.%2/(5'-%;/;*(%*3*2+('.*%$+#33%#-%7#-.8%+"*%%()*+!,-(.*%J/7/-%$*+%,;%

&/$%(*6#$#+*.9%!'%/22'77'./+*%+"#$%-*&%2/(5'-%;/;*(%&'()#-0%*3*2+('.*8%/%-*&%%()*+!,-(.*%

J/7/-%2*33%&/$%(*H,#(*.9%K$#-0%+"*%*3*2+('2"*7#2/3%2*33%/6/#3/53*%/+%N#/7'-.%a#0"+%Q',(2*%

1'(% %() *+!,-(.*)IhFMQ% /$% +"*% 5/$#$8% /% -*&% 2*33%&/$% .*$#0-*.%&#+"% +"*%&#-.'&% 1'(% +"*%

&'()#-0% *3*2+('.*% 7'6*.% 1('7% +"*% $#.*% '1% +"*% 2*33% +'% +"*% +';% $,(1/2*9% C-% +"#$% &/48% +"*%

*3*2+('.*% 2',3.% 5*% ;3/2*.% .#(*2+34% ,-.*(% +"*% J/7/-%7#2('$2';*9% !"#$% -*&% %() *+!,-(.*%

J/7/-%2*33%&/$%mN%;(#-+*.%/-.%2'-$+(,2+*.%/$%#33,$+(/+*.%#-%M#0,(*%l:?V9%G';;*(%1'#3%&/$%

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

2/(5'-%;/;*(%#-%;'$#+#'-9%!"*%(*1*(*-2*%/-.%2',-+*(%*3*2+('.*$%&*(*%#-$*(+*.%+"(',0"%+&'%

"'3*$%'-%+"*%+';%$,(1/2*%'1%+"*%2*33%/-.%+"*%*3*2+('34+*%&/$%1#33*.%#-+'%+"*%(*$*(6'#(% #-%+"*%

5'++'7% 2'7;/(+7*-+8% /$% 5*1'(*9% !"*%@!Qg*% *3*2+('34+*%&/$% 1#33*.% +'% /% 3*6*3% +"/+%&/$% #-%

2'-+/2+% &#+"% +"*% 2/+/34$+:;/#-+*.% 2/(5'-% ;/;*(8% &#+"% +"*% 2/+/34$+% $#.*% 1/2#-0% +"*% J/7/-%

7#2('$2';*9%%

( ( !

!"#$%&'/)+6*'\P)+,%(&!.)%()*+!,-(.*):-3-()8!66)E6!9&Gp)%($%.!)H%!D)*9)&>!)6%.4)%66'$&,-&%(;)

&>!)8*++!,)9*%6)!6!8&,%8-6)8*(&-8&)E3%..6!G)-(.)%($%.!)H%!D)*9)&>!)?*&&*3)8*3+-,&3!(&)D>%8>)

8*(&-%($)-)D!66)9*,)&>!)!6!8&,*6<&!1)

G'-+(/(4%+'%+"*%(*$,3+%'5+/#-*.%&#+"%+"*%03/$$4%2/(5'-%*3*2+('.*%$*+%,;8%-'%$"#1+%'1%+"*%FB%

J/7/-%;*/)%/+%zAlA%27−'%&/$%'5$*(6*.%,$#-0%+"#$%-*&%%()*+!,-(.*%2*33%&"#2"%#-2'(;'(/+*$%

+"*%2/(5'-%;/;*(%$,5$+(/+*%<M#0,(*%l:?A>9%!"#$8%2',;3*.%&#+"%+"*%%()*+!,-(.*)IhFMQ%(*$,3+8%

;*("/;$%$,00*$+$%+"/+%+"*%$2/3#-0%'1%+"*%2/+/34$+%1('7%+"*%03/$$4%2/(5'-%*3*2+('.*%+'%2/(5'-%

;/;*(% /11*2+*.% +"*% /2+#6/+#'-% ;('2*$$9% N*$;#+*% /-% /2+#6/+#'-% 5*#-0% '5$*(6*.%

*3*2+('2"*7#2/3348% +"*% *D+*-+% +'% &"#2"% +"*% 7/+*(#/3% #$% /2+#6/+*.% 7/4% 5*% +''% 3'&% +'% 5*%

'5$*(6*.9%!",$8%#-%'(.*(%+'%#-6*$+#0/+*%+"*%%()*+!,-(.*%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%A!B:

='!*!%1,(+"*(8%/..#+#'-/3%$+,.#*$%/(*%(*H,#(*.%1'(%+"*%;(*;/(/+#'-%'1%+"*%&'()#-0%*3*2+('.*%

$,5$+(/+*9%M'(%*D/7;3*8%#+%#$%3#)*34%+"/+%+"*%;'(',$%-/+,(*%'1%+"*%2/(5'-%;/;*(%"/$%/-%#-"#5#+#-0%

*11*2+%'-%+"*%2/+/34+#2%/2+#6#+48%/$%$**-%;(*6#',$34%&"*-%;*(1'(7#-0%Gt8%/$%3'&*(%2,((*-+%



%+-!

!

.*-$#+#*$%&*(*%'5+/#-*.%+"/-%'-%03/$$4%2/(5'-9%F..#+#'-/3348%+"*%;'$#+#'-#-0%'1%+"*%2/(5'-%

;/;*(8%&"#2"%(*H,#(*$%#-.#(*2+%2'-+/2+%5*+&**-%+"*%2/+/34$+%/-.%*3*2+('34+*8%7/4%5*%/-%#$$,*8%

/$%+"*%2,((*-+%.*-$#+#*$%&*(*%1',-.%+'%$,5$+/-+#/334%.(';%<$**%/5'6*>9%!",$8%$+,.#*$%#-+'%+"*%

%()*+!,-(.*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%/(*%2,((*-+34%3#7#+*.9%%

!

!"#$%&'/)+(*':!+,!$!(&-&%H!):-3-()$+!8&,-)*9)(-(*8,<$&-66%(!)L=X#5*=!&) %()L)5)U&7I()

*?&-%(!.)'$%(;)&>!)%()*+!,-(.*)$!&)'+)D>%8>)%(8*,+*,-&!.)&>!)8-&-6<$&#+-%(&!.)8-,?*()+-+!,)

D*,F%(;)!6!8&,*.!1)=>!)%(%&%-6)3-&!,%-6)E,!.G)%$)$>*D()%()8*3+-,%$*()D%&>)&>!)$+!8&,-)*9)&>-&)

*?&-%(!.).',%(;)&>!)%()*+!,-(.*)3!-$',!3!(&$)E?6'!G1)=>!)!6!8&,*.!)D-$)9%"!.)%()+*$%&%*()

&>,*';>*'&)&>!)3!-$',!3!(&)!($',%(;)&>!)$-3!)$-3+6!)$+*&)D-$)3!-$',!.)!-8>)&%3!1)=>!)

.-$>!.)6%(!)%$)+,*H%.!.)-$)-);'%.!)&*)&>!)!<!1)

$ $



%,.!

!

N"?"?"$H3&'-/(&.A'$*,2&'5$,+$H8&.A(&.,/$

N"?"?"!"$*'),A(3$,+$%2-+(8'$@].<'5$

!

F$%.#$2,$$*.%#-%G"/;+*(%m8%+"*%='!*!%$/7;3*$%(*H,#(*%/-%#-#+#/3%'D#.*%3/4*(%(*7'6/3%5*1'(*%

*/2"% 7*/$,(*7*-+% .,*% +'% +"*% ;(*$*-2*% '1% $,(1/2*% 'D#.*$9% !"*$*% $,(1/2*% 'D#.*$% &*(*%

*6#.*-2*.%54%hPQ8%/-.%/(*%2'77'-34%'5$*(6*.%#-%!=NG%*3*2+('2/+/34$+$9%!",$8%'-*%7/4%

/(0,*%+"/+%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!%#$%.,*%+'%+"*%0(/.,/3%(*7'6/3%'1%'D#.*%

$;*2#*$%1('7%+"*%2/+/34$+%$,(1/2*9%R/-'2(4$+/33#-*%A!B:='!*!%7/4%5*%#-#+#/334%'D#.#$*.8%/-.%

&"*-%$,5Y*2+*.%+'%2/+"'.#2%5#/$%+"*%$,(1/2*%'D#.*$%7/4%5*%(*.,2*.%/-.%(*7'6*.%1('7%+"*%

$,(1/2*8%+",$%(*6*/3#-0%+"*%+(,*%2/+/34+#2%7/+*(#/39%L#+"%+"#$%#.*/%#-%7#-.8%hPQ%$+,.#*$%&*(*%

(*;*/+*.%,-.*(%#-*(+%/+7'$;"*(*%#-%/-%/++*7;+%+'%'5$*(6*%/-4%2"/-0*$%#-%'D#./+#'-%$+/+*%/1+*(%

2423#-0% #-% A% =% @!Qg*9% M#($+348% M#0,(*% l:??% $"'&$% +"/+% 5,553#-0% -#+('0*-% +"(',0"% +"*%

*3*2+('34+*%.,(#-0%+"*%2423#-0%;('2*.,(*%"/$%-'%*11*2+%'-%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%

A!B:='!*!8%&#+"%#.*-+#2/3%'6*(;'+*-+#/3$%5*#-0%'5+/#-*.%&#+"#-%*D;*(#7*-+/3%*(('(9%%

!

!"#$%&'/)++*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)L=X#5*=!&)

?!9*,!)-(.)-9&!,)LKK)8<86!$)%()L)5)U&7I()'(.!,)-3?%!(&)8*(.%&%*($)E$*6%.)6%(!$G)-(.)D>!()

>-(.6!.)'(.!,)%(!,&)-&3*$+>!,!)E.-$>!.)6%(!$G1))

!&'%*3*2+('.*$%&*(*%+",$%;(*;/(*.%1'(%hPQ%$+,.#*$%,-.*(%#-*(+%/+7'$;"*(*%#-%'(.*(%+'%(,3*%

',+% +"*% *11*2+% '1% 'D40*-% /$% +"*% (*/$'-% 1'(% +"*% *-"/-2*.% 2/+/34+#2% /2+#6#+4% /+% +"*%IPQJG%



%,%!

!

R/+#'-/3%M/2#3#+4%1'(%hPQ9%!&'%-/-'2(4$+/33#-*%A!B:='!*!%$/7;3*$%&*(*%;(*;/(*.%'-%03/$$4%

2/(5'-%*3*2+('.*$8%&#+"%'-*%5*#-0%7*/$,(*.%5*1'(*%/2+#6/+#'-%/-.%+"*%'+"*(%/1+*(%AVV%2423*$%

#-%+"*%;'+*-+#/3%(/-0*%'1%vV9?%t%/-.%−V9Z%t%<6$9%R@I>9%C-%5'+"%2/$*$8%+"*%*3*2+('2"*7#2/3%

2*338% *3*2+('34+*% /-.% 2/+/34$+%&*(*%.*0/$$*.% /-.%7/#-+/#-*.%,-.*(% /%-#+('0*-% /+7'$;"*(*%

.,(#-0%+"*%(*/2+#'-9%S*1'(*%/2+#6/+#'-8%+"*%$/7;3*%&/$%#77*($*.%#-%A%=%@!Qg*%/-.%2423*.%

k%+#7*$8%&#+"%+"*%'6*(;'+*-+#/3%/+%T%s%−AV%7F%27−!%(*/2"#-0%m?V%7t9%!"*%$*2'-.%$/7;3*%

&/$%2423*.%AVV%+#7*$%/-.%+"*%#7;('6*.%'6*(;'+*-+#/3%'1%Anp%7t%/+%T%s%−AV%7F%27−!%&/$%

'5+/#-*.8% /-/3'0',$% +'% *D;*(#7*-+$% #-% /75#*-+% 2'-.#+#'-$9% S'+"% *3*2+('.*$% &*(*%

#77*.#/+*34%+(/-$1*((*.%,-.*(%-#+('0*-%+'%+"*%03'6*5'D8%;/2)*.%/-.%$*-+%1'(%hPQ%$+,.#*$8%

+",$%*-$,(#-0%7*/$,(*7*-+%#-%#-*(+%/+7'$;"*(*9%!"*%"#0"%(*$'3,+#'-%m.%='%/-.%m.%!*%hPQ%

$;*2+(/%<M#0,(*%l:?m%/-.%M#0,(*%l:?k>%$"'&%/%7#-'(%'D40*-%2'-+*-+%#$%;(*$*-+%#-%5'+"%-'-:

/2+#6/+*.%/-.%/2+#6/+*.%$/7;3*$8%/$%*6#.*-2*.%54%+"*%5('/.%$"',3.*(9%='$+%#-+*(*$+#-0348%+"*%

$"',3.*(%#$%7'(*%;('7#-*-+%#-%+"*%/2+#6/+*.%$/7;3*8%+",$%$,00*$+#-0%+"/+%+"*%(*7'6/3%'1%'D#.*%

$;*2#*$%#$%-'+%+"*%,-.*(34#-0%2/,$*%'1%+"*%*3*2+('2/+/34+#2%*-"/-2*7*-+9%!"*%;*/)%$"#1+$%/(*%

&#+"#-%+"*%(*$'3,+#'-%*(('(%'1%+"*%#-$+(,7*-+%<V9A%*t>%/-.%/(*%+"*(*1'(*%,-3#)*34%+'%5*%.,*%+'%

/-4%$,5$+/-+#/3%2"/-0*$%#-%'D#./+#'-%$+/+*9%M('7%+"#$%;*($;*2+#6*8%#+%#$%"#0"34%#7;('5/53*%+"/+%

+"*%(*.,2+#'-%'1%$,(1/2*%'D#.*$%#$%+"*%2/,$*%'1%+"*%/2+#6/+#'-9%

!

!"#$%&' /)+,*' \.) 5*) ZO7) $+!8&,-) *9) -8&%H-&!.) E-9&!,) LKK) 8<86!$G) -(.) (*(#-8&%H-&!.)

(-(*8,<$&-66%(!)L=X#5*=!&)'(.!,)%(!,&)8*(.%&%*($1)



%,&!

!

!

!"#$%&'/)+-*'\.)=!)ZO7)$+!8&,-)*9)-8&%H-&!.)E-9&!,)LKK)8<86!$G)-(.)(*(#-8&%H-&!.)

(-(*8,<$&-66%(!)L=X#5*=!&)'(.!,)%(!,&)8*(.%&%*($1)

$

$ $



%,'!

!

N"?"?"#"$*,3'$,+$7<0'5$A5"$:(5(3$D3(/'$

!

C-%+"*%$/7*%6*#-8%'-*%7/4%/(0,*%+"/+%+"*%;(';'$*.%/2+#6/+#'-%'1%+"*%5/$/3%;3/-*%7/4%/3$'%5*%

6/3#.%1'(%+"*%*.0*%$#+*$9%!"*(*1'(*8%+"*%;'$$#5#3#+4%'1%+"*%*.0*%$#+*$%5*#-0%+"*%2/,$*%'1%+"*%

/2+#6/+#'-%&/$%1,(+"*(%#-6*$+#0/+*.9%F$%$,2"8%+"#$%$*2+#'-%$**)$%+'%.#$+#-0,#$"%+"*%('3*%'1%*/2"%

/2+#6*%$#+*9%%

C+%"/$%5**-%&*33%*$+/53#$"*.%+"/+%+"*%*.0*%$#+*$%/(*%7'(*%*/$#34%'D#.#$*.%+"/-%+"*%5/$/3%;3/-*8%

+"*(*1'(*%#+%#$%;'$$#53*%+'%.#11*(*-+#/+*%5*+&**-%;*/)$%&"#2"%2'((*$;'-.%+'%+"*%'D#./+#'-%'1%

*/2"%$#+*9'-%M'33'&#-0%/%;('2*.,(*%54%S'-.*%!&)-618'/%-/-'2(4$+/33#-*%A!B:='!*!%&/$%2423*.%

/+%/-'.#2%;'+*-+#/3$%,-.*(%/%2'-$+/-+%13'&%'1%-#+('0*-%5*+&**-%+"*%;'+*-+#/3%(/-0*%'1%vA9VZ%

t%/-.%−V9mZ%t%<6$9%R@I>%<M#0,(*%l:?Z>9%G3'$*%*D/7#-/+#'-%'1%+"*%/-'.#2%$&**;%/33'&*.%1'(%

+"*%#.*-+#1#2/+#'-%'1%+&'%.#$+#-2+%;*/)$%&"#2"%2'((*$;'-.%+'%+"*%'D#./+#'-%'1%+"*%*.0*$%<7#-'(%

;*/)8%7/D#7,7%/+%vV9lZ%t%<6$9%R@I>>%/-.%+"*%'D#./+#'-%'1%+"*%5/$/3%;3/-*%<7/Y'(%;*/)8%

7/D#7,7%/+%vV9j%t%<6$9%R@I>>9%F3$'8%#+%$"',3.%5*%-'+*.%+"/+%/-%/..#+#'-/3%(*.,2+#'-%&/6*%

<'+"*(% +"/-% ;('+'-% (*.,2+#'->% #$% '5$*(6*.% /+%−V9?k%t% <6$9%R@I>9%!"#$% (*.,2+#'-%&/6*% #$%

/++(#5,+*.% +'% +"*% (*7'6/3% '1% +"*% 'D#.*% 3/4*(% .,(#-0% +"*% #-#+#/3%Gt% 2423*8% /$% .#$2,$$*.% #-%

G"/;+*(%m9%%

!",$8% #+% #$% ;'$$#53*% +'% 'D#.#$*% +"*% *.0*% $#+*$% /-.%'5$*(6*% +"*#(% *11*2+% <'(% 3/2)% '1>% '-% +"*%

2/+/34+#2%/2+#6#+49%C1%+"*%2/+/34+#2%/2+#6#+4%'1%-/-'2(4$+/33#-*%A!B:='!*!%&*(*%+'%.*;3*+*8%'(%

(*7/#-%$+/53*%/1+*(%AVV%2423*$8%+"#$%&',3.%2'-1#(7%+"/+%+"*%*.0*$%2'-+(#5,+*%+'%+"*%/2+#6/+#'-9%

g-%+"*%'+"*(%"/-.8%#1%+"*%/2+#6/+#'-%&*(*%+'%;('2**.%/$%-'(7/38%&*%2',3.%2'-1#.*-+34%/++(#5,+*%

+"*%2/+/34+#2%*-"/-2*7*-+%+'%5*%.,*%$'3*34%+'%+"*%5/$/3%;3/-*9%F22'(.#-0348%-/-'2(4$+/33#-*%

A!B:='!*!%&/$%2423*.%5*+&**-%vA9VZ%t%/-.%−V9mZ%t%<6$9%R@I>9%F$%2/-%5*%$**-%#-%M#0,(*%

l:?Z8%54%2423#-0%+'%$,2"%/-'.#2%;'+*-+#/3$%5'+"%+"*%*.0*%$#+*$%/-.%+"*%5/$/3%;3/-*%/(*%'D#.#$*.8%

(*$,3+#-0%#-%/%3'$$%'1%2/+/34+#2%/2+#6#+4%/-.%.*/2+#6/+#'-%'1%+"*%7/+*(#/39%



%,(!

!

!

!"#$%&' /)+.*' 2<86%8) H*6&-33*;,-3) *9) &>!) *"%.-&%*() -(.) 8*($!e'!(&) .!-8&%H-&%*() *9)

(-(*8,<$&-66%(!)L=X#5*=!&)%()L)5)U&7I()'(.!,)-)(%&,*;!()-&3*$+>!,!)D%&>)-)$8-(),-&!)*9)

LK)3W)$−.1)P',%(;)&>!)9%,$&)-(*.%8)$D!!+4)&D*)*"%.-&%*($)*88',)9*66*D!.)?<)-).!8,!-$!)%()

8',,!(&).!($%&<)-&)8-&>*.%8)+*&!(&%-6$)%(.%8-&%(;)8-&-6<$&).!-8&%H-&%*(1'

Q,5$*H,*-+348%-/(('&#-0%+"*%;'+*-+#/3%(/-0*%+'%vV9lZ%t%/-.%−V9kV%t%<6$9%R@I>8%$'%+"/+%'-34%

+"*%*.0*%$#+*$%/(*%'D#.#$*.8%*-$,(*$%+"*%5/$/3%;3/-*%(*7/#-$%#-+/2+8%+",$%/33'&#-0%1'(%#+$%*11*2+%

'-%+"*%2/+/34+#2%/2+#6#+4%+'%5*%/-/34$*.9%G423#-0%-/-'2(4$+/33#-*%A!B:='!*!%AVV%+#7*$%&#+"#-%

+"#$%;'+*-+#/3%(/-0*%(*$,3+$%#-%/-%#.*-+#2/3%'6*(;'+*-+#/3%#7;('6*7*-+8%/$%$**-%5*1'(*%<M#0,(*%

l:?l>9%!",$8%$#-2*%+"*%'D#./+#'-%'1%+"*%*.0*$%"/$%-'%*11*2+%'-%+"*%2/+/34+#2%*-"/-2*7*-+8%#+%

#$%,-3#)*34%+"/+%+"*4%/(*%#-6'36*.%#-%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!9%!"#$%+"*-%

#-.#2/+*$%+"/+%+"*%5/$/3%;3/-*%#$%(*$;'-$#53*%1'(%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:='!*!9%



%,)!

!

!

!"#$%&' /)+/*'2<86%8) H*6&-33*;,-3) *9) (-(*8,<$&-66%(!) L=X#5*=!&) ?!9*,!) -(.) -9&!,) LKK)

8<86!$)D>!,!?<)&>!)!.;!$)$%&!$)-,!)*"%.%r!.1)5!-$',!3!(&$)D!,!)+!,9*,3!.)%()L)5)U&7I()

'(.!,)-)(%&,*;!()-&3*$+>!,!)D%&>)-)$8-(),-&!)*9)LKK)3W)$−.1'

$

N"?"?"?"$1(/,8-95&(33./'$A(-.(/&$,+$#MFE,='!"

"

F$%.#$2,$$*.%#-%G"/;+*(%k8%+"*%0(*/+*(%$,(1/2*%/(*/%'1%-/-'2(4$+/33#-*%A!B:='!*!%(*$,3+$%#-%

/%0(*/+*(%-,75*(%'1%*.0*%$#+*$9%N*$;#+*%+"*%5/$/3%;3/-*%&#.*34%5*#-0%/22*;+*.%/$%+"*%7/#-%

/2+#6*%$#+*%#-%7*+/33#2%!=NG$8'0<!!%1*&%$+,.#*$%"/6*%.#$;,+*.%+"#$%/-.%.*.#2/+*%+"*%*-"/-2*.%

;*(1'(7/-2*%+'%+"*%/5,-./-2*%'1%*.0*%$#+*$9!)(!*%L#+"%+"*%/2+#6#+4%'1%+"*%*.0*%$#+*$%#-%7#-.8%

/% 3'&% +*7;*(/+,(*% 6/(#/-+% '1% ?@:='!*!% &/$% $4-+"*$#$*.% /+% ZVV% yG% 54% (*/--*/3#-0%

-/-'2(4$+/33#-*%A!B:='!*!%1'(%/%+'+/3%'1%n?%"',($9%!"#$%;('3'-0*.%(*/2+#'-%+#7*%*-$,(*.%+"*%

2'7;3*+*%1'(7/+#'-%1('7%A!B:='!*!%+'%?@:='!*!%/-.%#$%*6#.*-2*.%54%PhJN%<M#0,(*%l:

?n>9%M'(%*/$*%'1%2'7;/(#$'-8%+"#$%3'&%+*7;*(/+,(*%6/(#/-+%'1%?@:='!*!%&#33%/3$'%5*%-/7*.%

(-(*8,<$&-66%(!) ?@:='!*!9% F-/3'0',$% +'% A!B:='!*!8% 2(4$+/33#-*% ?@:='!*!% 2'-$#$+$% '1%

;3/+*:3#)*%7#2('2(4$+/3$%&"#3*%-/-'2(4$+/33#-*%?@:='!*!%#$%7'(*%.#$'(.*(*.%/-.%;'$$*$$*$%

7/-4% 7'(*% *.0*% $#+*$9% Q**% M#0,(*% l:?p% 1'(% /% 2'7;/(#$'-% '1% +"*% 2(4$+/33#-*% /-.%

-/-'2(4$+/33#-*%?@:='!*!%7'(;"'3'0#*$9%"



%,*!

!

!

!"#$%&'/)+3*'OZ:P)+-&&!,($)*9)(-(*8,<$&-66%(!)L=X#5*=!&)E&*+G)-(.)(-(*8,<$&-66%(!)JU#

5*=!&'E?*&&*3G1)

!

!! !

!

'

!"#$%&'/)+4*'7-3+6!)3*,+>*6*;%!$)*9)8,<$&-66%(!)JU#5*=!&)E6!9&G)-(.)(-(*8,<$&-66%(!)JU#

5*=!&)E,%;>&G1)

M'(%$*7#2'-.,2+#-0%!=NG$8%%1!1%?@:='Q!8%?@:='!*!8%!&898%+"*%*.0*%$#+*$%/(*%2/+/34+#2/334%

/2+#6*%&"*(*/$%+"*%5/$/3%;3/-*%#$%#-*(+9!+%!",$8%7/-4%$+,.#*$%"/6*%1'2,$$*.%'-%';+#7#`#-0%

+"*%*.0*% +'%5/$/3%;3/-*% (/+#'% #-%'(.*(% +'%7/D#7#`*%2/+/34+#2%/2+#6#+49,(!,(!-%!"*(*1'(*8% #+% #$%

,-$,(;(#$#-0%+"/+%-/-'2(4$+/33#-*%?@:='!*!%(*H,#(*$%/%$#0-#1#2/-+34%3'&*(%'6*(;'+*-+#/3%1'(%

T%s%−AV%7F%27−!%+"/-%#+$%2(4$+/33#-*%2',-+*(;/(+9%S4%3'&*(#-0%+"*%(*/2+#'-%+*7;*(/+,(*%/-.%

#-2(*/$#-0%+"*%-,75*(%'1%*.0*%$#+*$8%+"*%'6*(;'+*-+#/3%/+%T%s%−AV%7F%27−!%#7;('6*$%1('7%

!"#µ$% !"#µ$%



%,+!

!

lZV%7t%+'%kVZ%7t%<M#0,(*%l:?j>9%!"#$%#$%#-%23'$*%/0(**7*-+%&#+"%+"*%'6*(;'+*-+#/3%'1%mpV%

7t%'5+/#-*.%54%a,D/%!&)-69%54%2"*7#2/3%*D1'3#/+#'-%'1%?@:='!*!%H%-%a#%#-+*(2/3/+#'-9!/%C-%

+"#$%$+,.48%+"*%/,+"'($%(*;'(+*.%-'%$,2"%;"/$*%+(/-$#+#'-%1('7%?@%+'%A!B:='!*!8%+"*(*1'(*%

+"*%#7;('6*.%2/+/34+#2%/2+#6#+4%&/$%(*;'(+*.%+'%5*%.,*%+'%+"*%#-2(*/$*%#-%-,75*(%'1%*.0*%$#+*$9%

M'(%+"*%?@:;"/$*8%#+%#$%&#.*34%/2)-'&3*.0*.%+"/+%+"*%*.0*%$#+*$%/(*%/2+#6*%/-.%+"*%5/$/3%;3/-*%

#$% #-*(+8% +"*(*1'(*% +"*% $,5$+/-+#/3% .#11*(*-2*% #-% *3*2+('2/+/34+#2% ;*(1'(7/-2*% 5*+&**-%

-/-'2(4$+/33#-*%/-.%2(4$+/33#-*%7/+*(#/3$%#$%*D;*2+*.%.,*%+'%+"*%#-2(*/$*.%-,75*(%'1%*.0*$9!!

!

!"#$%&' /)+5*' 2*3+-,%$*() *9) &>!) 8',,!(&) .!($%&%!$) -8>%!H!.) ?<) 8,<$&-66%(!) -(.)

(-(*8,<$&-66%(!)JU#5*=!&) 8-&-6<$&$) %()L)5)U&7I(1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<)

8-,?*()D*,F%(;)!6!8&,*.!)-$).!$8,%?!.) %() &>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*() 9!6&)-(.)\)5)

B;[B;26)D!,!)'$!.)-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1)

G'-+(/$+#-0348%,;'-%+(/-$#+#'-#-0%1('7%2(4$+/33#-*!+'%-/-'2(4$+/33#-*%A!B:='!*!8%/3+"',0"%/%

$#7#3/(% #-2(*/$*% #-% +"*% -,75*(% '1% *.0*% $#+*$% #$% '5$*(6*.8% '-34% /% $7/33% .*2(*/$*% #-%

'6*(;'+*-+#/3% #$% '5$*(6*.% <mlV% 7t% 1'(% 2(4$+/33#-*% 6$9% m?V% 7t% 1'(% -/-'2(4$+/33#-*% A!B:

='!*!>9%!"#$%7#-'(%#7;('6*7*-+%#-%'6*(;'+*-+#/3%1,(+"*(%*6#.*-2*$%+"/+%+"*%*.0*$%/(*%-'+%

+"*%$',(2*%'1%+"*%*3*2+('2/+/34+#2%*-"/-2*7*-+9%C1%+"*%#7;('6*.%'6*(;'+*-+#/3%&*(*%.,*%+'%

+"*%#-2(*/$*.%-,75*(%'1%*.0*$8%+"*-%+"*%#-#+#/3%2423*%&',3.%.#$;3/4%/-%'6*(;'+*-+#/3%'1%Anp%

7t8% (/+"*(% +"/-% #7;('6#-0%0(/.,/3348% /$% #$% '5$*(6*.9%F..#+#'-/3348% .*$;#+*% +"*% #-2(*/$*.%

-,75*(%'1%*.0*%$#+*$8%-/-'2(4$+/33#-*%A!B:='!*!%$"'&$%-'%$,2"%/2+#6/+#'-%<M#0,(*%l:mV>%



%,,!

!

/-/3'0',$%+'%#+$%2(4$+/33#-*%2',-+*(;/(+9%!"#$%1,(+"*(%#7;3#*$%+"/+%+"*%/2+#6/+#'-%#$%*3*2+('-#2%

#-%'(#0#-9%I6#.*-+348%&"#3*%+"*%*.0*$%/(*%$**-%+'%5*%+"*%/2+#6*%$#+*$%1'(%+"*%?@:;"/$*8%+"*$*%

(*$,3+$% $,00*$+% +"/+% +"*4% /(*% -'+% +"*% 7/#-% /2+#6*% $#+*% 1'(% +"*% A!B:;"/$*8% /-.% "*-2*% +"*%

*3*2+('2/+/34+#2%/2+#6/+#'-%#$%/++(#5,+*.%+'%+"*%5/$/3%;3/-*9%

!

!

!"#$%&'/),6*'2*3+-,%$*()*9)&>!)8',,!(&).!($%&%!$)-8>%!H!.)?<)(-(*8,<$&-66%(!)JU#5*=!&)

?!9*,!)-(.)-9&!,)LKK) 8<86!$) %()L)5)U&7I(1)2-&-6<$&$)D!,!)+,!+-,!.)*()-);6-$$<) 8-,?*()

D*,F%(;)!6!8&,*.!)-$).!$8,%?!.)%()&>!)!"+!,%3!(&-6)$!8&%*(1)2-,?*()9!6&)-(.)\)5)B;[B;26)

D!,!)'$!.)-$)&>!)8*'(&!,)-(.),!9!,!(8!)!6!8&,*.!$4),!$+!8&%H!6<1'

( (



%,-!

!

I=G=(6+*'-7#3+*#(
!

!'%$,77/(#$*8% +"#$%2"/;+*(%"/$%5**-%.*.#2/+*.% +'%0/#-#-0%1,(+"*(% #-$#0"+% #-+'% +"*%0(/.,/3%

#7;('6*7*-+%#-%/2+#6/+#'-%7*2"/-#$79%J/+"*(%+"/-%+"*%#7;('6*.%'6*(;'+*-+#/3%'1%Anp%7t%

5*#-0%'5$*(6*.%#77*.#/+*34%/$%/%(*$,3+%'1%*3*2+('-%.';#-08%+"*%'6*(;'+*-+#/3%2/-%5*%$**-%+'%

(*.,2*% /$% +"*% 2423*% -,75*(% #-2(*/$*$9% !"#$% &/$% /++(#5,+*.% +'% 3#7#+#-0% *3*2+('2"*7#2/3%

;('2*$$*$% &"#2"% 7,$+% 5*% '6*(2'7*% #-% '(.*(% 1'(% +"*% /2+#6/+#'-% +'% +/)*% ;3/2*8% +",$% +"*%

/2+#6/+#'-% #$% .*;*-.*-+% '-% +"*% /;;3#*.% 6'3+/0*9% a#)*&#$*8% +"*% ;,3$#-0% -/+,(*% '1% 2423#2%

6'3+/77*+(4%/33'&$%1'(%+"*%,$*%'1%"#0"34%(*.,2#-0%;'+*-+#/3$8%&"#2"%&',3.%'+"*(&#$*%(*$,3+%

#-%+"*%3'$$%'1%2'-+/2+%5*+&**-%+"*%2/+/34$+%/-.%+"*%*3*2+('34+*9%!"*%$;**.%'1%/2+#6/+#'-%2/-%

+"*(*1'(*%5*%+,-*.%54%/3+*(#-0%+"*%;'+*-+#/3%(/-0*%/-.%-,75*(%'1%2423*$%/+%&"#2"%+"*%;'+*-+#/3%

#$%$&*;+9%%

Q()*+!,-(.*)J/7/-%$;*2+('$2';4%'1%-/-'2(4$+/33#-*%A!B:='!*!%.*;'$#+*.%'-%03/$$4%2/(5'-%

(*6*/3*.%/%$"#1+%#-%J/7/-%;*/)8%&"#2"%7/4%5*%.,*%+'%+"*%#-+*(2/3/+#'-%'1%;('+'-$%5*+&**-%

+"*% 3/4*($% '1%='!*!9%@'&*6*(8%&"*-% $2/3#-0% ,;% +"*% *3*2+('.*% +'% 2/(5'-% ;/;*(8% -'% $,2"%

J/7/-%$"#1+%&/$%'5$*(6*.9%F..#+#'-/3348% %()*+!,-(.*%IhFMQ%$+,.#*$%'-%2/+/34$+:;/#-+*.%

2/(5'-%;/;*(%(*6*/3*.%-'%2"/-0*$%#-%+"*%=':!*%5'-.%3*-0+"9%!"*(*1'(*8%1,(+"*(%';+#7#$/+#'-%

'1% +"*%&'()#-0% *3*2+('.*% $,5$+(/+*% #$% (*H,#(*.% #-% '(.*(% +'% 1,334% ,-.*($+/-.% +"*% /2+#6/+#'-%

7*2"/-#$7% 54% %() *+!,-(.*%7*+"'.$9%R'-*+"*3*$$8% +"*% $2/3#-0% ,;% 1('7% 03/$$4% 2/(5'-% +'%

2/(5'-%;/;*(%(*6*/3*.%+"*%3#7#+$%'1%$,5$+(/+*%7'(;"'3'04%1'(%@IJ%*3*2+('2/+/34$+$9%

J*7'6#-0%'D#.*%$;*2#*$%&/$%*D23,.*.%/$%5*#-0%+"*%(*/$'-%1'(%+"*%0(/.,/3%#7;('6*7*-+%54%

hPQ8%&"#2"%$"'&*.%+"/+%$,(1/2*%'D#.*$%(*7/#-%5'+"%5*1'(*%/-.%/1+*(%/2+#6/+#'-9%M#-/3348%+"*%

/(0,7*-+%'1%*.0*%$#+*$%6$9%+"*%5/$/3%;3/-*%&/$%$*++3*.8%/$%+"*%/2+#6#+4%'1%-/-'2(4$+/33#-*%A!B:

='!*!%&/$%2'7;3*+*34%3'$+%54%'D#.#$#-0%+"*%5/$/3%;3/-*8%&"*(*/$%'D#.#$#-0%+"*%*.0*%$#+*$%

"/.%-'%*11*2+%'-%+"*%2/+/34+#2%;*(1'(7/-2*9%F$%/%(*$,3+8%+"*%/2+#6/+#'-%'1%-/-'2(4$+/33#-*%A!B:

='!*!% #$% 5*3#*6*.% +'% '22,(% '-% +"*% 5/$/3% ;3/-*8% &#+"% *3*2+('-% .';#-0% .,*% +'% "4.('0*-%

/.$'(;+#'-%5*#-0%+"*%7'$+%;3/,$#53*%/2+#6/+#'-%7*2"/-#$79( (



%-.!

!

I=H=(E.;.%.*'.#(
!

A9% a#,8%c98%L,8%X98%@/2)*-5*(08%W9%P98%}"/-08%X98%L/-08%c9%=98%c/-08%c98%W*4$"/(8%W98%

O,8%X98%g0#+$,8%!98%t/Y+/#8%J98%a',8%X98%FY/4/-8%P9%=98%L''.8%S9%G9%|%c/)'5$'-8%S9%C9%

Q*31:';+#7#`#-08% "#0"34% $,(1/2*:/2+#6*% 3/4*(*.%7*+/3% .#2"/32'0*-#.*% 2/+/34$+$% 1'(%

"4.('0*-%*6'3,+#'-9%0-&1)/(!,;<%I%<?VAn>%

?9% =2O34--8%X9%G98%N/-)&'(+8%!98%W#*-3*8%a98%S/-.*#(/8%R9%F9%O98%M(/$*(8%X9%P98%O#5$'-8%

I9%W98%G/$2/33/-/:=/+i/$8%W/7/(�$8%W98%Q47*$8%=9%N98%=#(/$8%@9%R9%|%O/-#-8%F9%c9%

!"*%(/;#.%*3*2+('2"*7#2/3%/2+#6/+#'-%'1%='!*!%1'(%+"*%"4.('0*-%*6'3,+#'-%(*/2+#'-9%

0-&1)2*33'(1%+,8%kjAl%<?VAj>9%

m9% a#8%O98%}"/-08%N98%c,8%c98%@,/-08%Q98%c/-08%L9%|%G/'8%a9%F2+#6/+#-0%='Q!%1'(%;@:

K-#6*($/3% @4.('0*-% I6'3,+#'-% G/+/34$#$9% A1) B31) 2>!31) 7*81% +HK8% AlAjk:Al?VV%

<?VAn>9%%

k9% c,8%c98%@,/-08%Q:c98%a#8%c98%Q+*#-7/--8%Q9%R98%c/-08%L9%|%G/'8%a9%a/4*(:N*;*-.*-+%

I3*2+('2/+/34$#$%'1%='Q!%1'(%@4.('0*-%I6'3,+#'-9%0-(*)V!&&1%+G8%ZZmUZZp%<?VAk>9%

Z9% t(,5*38%@9%|%@,8%h9%='345.*-,7%S'(#.*%/-.%G/(5#.*%G/+/34`*%@4.('0*-%I6'3,+#'-%

#-%5'+"%F2#.#2%/-.%S/$#2%Q'3,+#'-$9%B(;!D1)2>!31)Q(&1)/.1)0+8%A?nVm:A?nVl%<?VA?>9%

l9% =*()#8%N98%M#*(('8%Q98%t(,5*38%@9%|%@,8%h9%F7'(;"',$%7'345.*-,7%$,31#.*%1#37$%/$%

2/+/34$+$% 1'(% *3*2+('2"*7#2/3% "4.('0*-% ;('.,2+#'-% #-% &/+*(9% 2>!31) 78%1% I8% A?l?%

<?VAA>9%

n9% t(,5*38%@98%=*()#8%N9%|%@,8%h9%@4.('0*-%*6'3,+#'-%2/+/34`*.%54%='Q)%/-.%='Q!%

;/(+#23*$9%/(!,;<)/(H%,*(1)78%1%08%lAml:lAkk%<?VA?>9%

p9% a#8% c98% c,8% c98% @,/-08% c98% R#*3$*-8% J9% F98% O'../(.8% L9% F98% a#8% c9% |% G/'8% a9%%

I-0#-**(#-0% +"*% G'7;'$#+#'-% /-.%G(4$+/33#-#+4% '1%='345.*-,7% Q,31#.*% 1'(%@#0":

P*(1'(7/-2*%I3*2+('2/+/34+#2%@4.('0*-%I6'3,+#'-9%B27)2-&-61%08%kkpUkZZ%<?VAZ>9%

j9% =#(/5*33#8%O98%=2O*',0"8%G98%Q2"7#.+8%=98%=2G/(+"48%I9%W98%='-/0"/-8%Q98%P'6*48%

C9%=98%=2G/(+"48%=98%O#+48%M98%R/03*8%J98%@,0"*$8%O98%G/1'33/8%F98%@,(3*48%P9%W9%|%

N,1148%J9%F#(%$*-$#+#6#+4%'1%='Q!8%='Q*!8%='!*!8%@1Q!8%/-.%@1Q*!9%A1)B++61)O><$1%

+I,8%A?ZAV?%<?VAl>9%

AV9% G"*-8%S98%Q/"#-8%@98%Q,$3,8%F98%N#-08%a98%S*(+'-#8%=9%C98%P**+*($8%M9%=9%|%!'-0/48%Q9%



%-%!

!

I-6#('-7*-+/3% G"/-0*$% #-% ='!*!% ID2#+'-#2% N4-/7#2$% 54% N*1*2+$:F2+#6/+*.%

='3*2,3/(%C-+*(/2+#'-9%B27)0-(*%K8%Zm?lUZmm?%<?VAZ>9%

AA9% Q*')8%X98%a**8%X:@98%S/*8%N98%X#8%S98%Q'-8%c:L98%a**8%c9%@98%c/-08%@9%|%G"'8%Q9%%@45(#.%

2/+/34$+%&#+"%7'-'23#-#2%='!*!%/-.%;3/+#-,7%1'(%*11#2#*-+%"4.('0*-%*6'3,+#'-9%BOV)

5-&!,1%J8%<?VAj>9%

A?9% t'#(48%N98%G""'&/33/8%=98%O'0'+$#8%c98%W'+'68%R9%F98%a#8%c98%P*--*(8%J9%=9%Q2"//)8%

J9%I9%|%L*#$$8%P9%Q9%S*$+%P(/2+#2*$% 1'(%J*;'(+#-0%I3*2+('2/+/34+#2%P*(1'(7/-2*%'1%

R/-'7/+*(#/3$9%B27)0-(*%+I8%jlmZUjlmp%<?VAp>9%

Am9% !(/$/++#8%Q9%|%P*+(##8%g9%F9%J*/3%$,(1/2*%/(*/%7*/$,(*7*-+$%#-%*3*2+('2"*7#$+(49%O',!)

B++61)2>!31%/H8%nAAUnmk%<AjjA>9%

Ak9% =2G('(48% G9% G9% a98% X,-08% Q98% P*+*($8% X9% G9% |% X/(/7#33'8% !9% M9% S*-2"7/()#-0%

@*+*('0*-*',$%I3*2+('2/+/34$+$% 1'(% +"*%gD40*-%I6'3,+#'-%J*/2+#'-9%A1)B31)2>!31)

7*81%AmZ8%Aljnn:Aljpn%<?VAm>9%%

AZ9% G3/()8%I9%a98%J*$/$2'8%X98%a/-.*($8%F98%a#-8%X98%G",-08%a:!98%L/3+'-8%F98%@/"-8%G98%

X/(/7#33'8% !9% M9% |% S*338% F9% !9% Q+/-./(.$% /-.% P('+'2'3$% 1'(% N/+/% F2H,#$#+#'-% /-.%

J*;'(+#-0% 1'(% Q+,.#*$% '1% +"*% I3*2+('2"*7#2/3% J*.,2+#'-% '1% G/(5'-% N#'D#.*9%B27)

2-&-61%.8%lZlVUlZnV%<?VAp>9%

Al9% =2G('(48%G9%G9%a9%!&)-61%S*-2"7/()#-0%@4.('0*-%I6'36#-0%J*/2+#'-%/-.%gD40*-%

I6'36#-0%J*/2+#'-%I3*2+('2/+/34$+$%1'(%Q'3/(%L/+*(%Q;3#++#-0%N*6#2*$9%A1)B31)2>!31)

7*81%+HJ8%kmknUkmZn%<?VAZ>9%

An9% W/,+*)8%L9%|%O*(#$2"*(8%@9%F-#$'+(';#2%;"'+'2'(('$#'-%'1%-:+4;*%='Q!%='Q*!8%/-.%

LQ*!%$#-03*%2(4$+/3%$,(1/2*$T%+"*%('3*%V1%23*/6/0*%$+*;$8%3#-*%/-.%$2(*&%.#$3'2/+#'-$9%

7',91)78%1%++K8%klUlV%<Ajp?>9%

Ap9% S'-.*8%X98%='$*$8%P9%O98%X/(/7#33'8%!9%M98%R�($)'68%X9%W9%|%G"'()*-.'(118%C9%@4.('0*-%

*6'3,+#'-%'-%-/-':;/(+#2,3/+*%+(/-$#+#'-%7*+/3%$,31#.*$9%@-,-.-<)P%$8'$$1%+G,8%?Aj:

?mA%<?VVp>9%

Aj9% t'#(48%N98%Q/3*"#8%=98%Q#36/8%J98%M,Y#+/8%!98%G"*-8%=98%F$*1/8%!98%Q"*-'48%t9%S98%I./8%

O9% |% G""'&/33/8% =9% G'-.,2+#-0% ='Q!% R/-'$"**+$% /$% G/+/34$+$% 1'(% @4.('0*-%

I6'3,+#'-%J*/2+#'-9%0-(*)V!&&1%+H8%l???:l??n%<?VAm>9%

?V9% c/-08%!98%S/'8%c98%h#/'8%L98%}"',8%X98%N#-08%X98%M*-08%c9%P98%a'"8%W9%P98%c/-08%=9%|%



%-&!

!

L/-08% Q9% X9% @4.('0*-% I6'3,+#'-% G/+/34`*.% 54% /% ='345.*-,7% Q,31#.*% !&':

N#7*-$#'-/3%Q+(,2+,(*%&#+"%F2+#6*%S/$/3%P3/-*$9%B27)B++61)5-&!,1) Q(&!,9-8!$%+,8%

??Vk?U??Vkj%<?VAp>9%

?A9% Q*')8%X98%a**8%X:@98%G"'8%Q98%X#8%S98%L'-%W#78%@98%W&'-8%=98%W#78%N98%W#78%c:=98%@'%

g"8%Q98%L-0%W#78%Q98%@**%a**8%c98%Q'-8%c:L9%|%c/-08%@9%F2+#6*%"4.('0*-%*6'3,+#'-%

+"(',0"%3/++#2*%.#$+'(+#'-%#-%7*+/33#2%='!*!9%JP)5-&!,1%G8%?ZVlA%<?VAn>9%

??9% a,)'&$)#8%=9%F98%N/-#*38%F9%Q98%=*-08%M98%M'(+#2/,D8%F98%a#8%a9%|%X#-8%Q9%I-"/-2*.%

@4.('0*-% I6'3,+#'-% G/+/34$#$% 1('7% G"*7#2/334% ID1'3#/+*.% =*+/33#2% ='Q!%

R/-'$"**+$9%A1)B31)2>!31)7*81$+H08%AV?nk:AV?nn%<?VAm%

?m9% }",/-08%P98%Q,-8%c98%N'-08%P98%Q7#+"8%L98%Q,-8%}98%O*8%c98%P*#8%c98%G/'8%}98%FY/4/-8%

P9%=98%Q"*-8%X9%|%c*8%=9%J*6#$#+#-0%+"*%J'3*%'1%F2+#6*%Q#+*$%1'(%@4.('0*-%I6'3,+#'-%

J*/2+#'-%+"(',0"%P(*2#$*%N*1*2+%F.Y,$+#-09%B.H1)@'(8&1)5-&!,1%IK8%AjVA?jV%<?VAj>9%

?k9% }"/-08%X98%L,8%X98%O,'8%@98%G"*-8%L98%c,/-8%X98%=/(+#-*`8%K98%O,;+/8%O98%='"#+*8%F98%

FY/4/-8%P9%=9%|%a',8%X9%K-6*#3#-0%F2+#6*%Q#+*$%1'(%+"*%@4.('0*-%I6'3,+#'-%J*/2+#'-%

'-%='-'3/4*(%='Q!9%B.H1)5-&!,1%IK8%AnVAjZZ%<?VAn>9%

?Z9% X/(/7#33'8%!9%M98%X�(0*-$*-8%W9%P98%S'-.*8%X98%R#*3$*-8%X9%@98%@'(2"8%Q9%|%G"(')*-.'(118%

C9%%C.*-+#1#2/+#'-%'1%F2+#6*%I.0*%Q#+*$%1'(%I3*2+('2"*7#2/3%@!%I6'3,+#'-%1('7%='Q!%

R/-'2/+/34$+$9%78%!(8!%H+J8%AVVUAV?%<?VVn>9%

?l9% @#--*7/--8%S98%O*'(0%='$*$8%P98%S'-.*8%X98%X�(0*-$*-8%W9%P98%R#*3$*-8%X9%@98%@'(2"8%

Q98% G"'()*-.'(118% C9% |% R�($)'68% X9% W9% S#'7#7*+#2% @4.('0*-% I6'3,+#'-T�% ='Q!%

R/-';/(+#23*$%/$%G/+/34$+%1'(%@4.('0*-%I6'3,+#'-9%A1)B31)2>!31)7*81%+IJ8%ZmVpUZmVj%

<?VVZ>9%

?n9% a/,($*-8% F9% S98% W*0-�$8% Q98% N/"38% Q9%|% G"'()*-.'(118% C9%='345.*-,7% $,31#.*$% :%

*11#2#*-+% /-.% 6#/53*% 7/+*(#/3$% 1'(% *3*2+(':% /-.% ;"'+'*3*2+('2/+/34+#2% "4.('0*-%

*6'3,+#'-9%/(!,;<)/(H%,*(1)78%1%08%ZZnnUZZjA%<?VA?>9%

?p9% a,D/8%X98%t'$*2)48%P98%=/`�-*)8%t98%Q*.7#.,5$)48%N98%P,7*(/8%=98%a/`/(8%P9%|%Q'1*(8%

}9% a/4*(*.% !(/-$#+#'-:=*+/3% N#+*33,(#.*$% #-% I3*2+('2/+/34+#2% F;;3#2/+#'-$% :%

G'-+(/$+#-0%P(';*(+#*$9%B27)2-&-61%J8%ZnVlUZnAl%<?VAn>9%

(

! (



%-'!

!

N=(6+*'-7#3+*#(&*/(O7$-++)(
!

!"*%&'()% .*$2(#5*.% #-% +"#$% +"*$#$% "/$% ;('6#.*.% /% 3'0#2/3% #-$#0"+% #-+'% +"*% *3*2+('2/+/34+#2%

/2+#6#+4%'1%='!*!9%F;;34#-0%/%$'3#.:$+/+*%/;;('/2"%+'%+"*%$4-+"*$#$%'1%='!*!!/33'&*.%1'(%

+"*%$4-+"*$#$%'1%5'+"%$*7#2'-.,2+#-0%?@:%/-.%7*+/33#2%A!B:='!*!%#-%+"*%5,3)%1'(79%C-%.'#-0%

$'8% +"*% 7'(;"'3'04% 2/-% 5*% ;(*$*(6*.% 5*+&**-% */2"% ;'347'(;"8% +",$% /33'&#-0% 1'(% /-4%

2"/-0*$% #-%2/+/34+#2%/2+#6#+4%/$$'2#/+*.%&#+"% +"*%*11*2+%'1%-/-'$+(,2+,(#-0% +'%5*%*D23,.*.9%

Q#-2*% +"*% ;'347'(;"$% '1% ='!*!% 2/-% 5*% $4-+"*$#$*.% $#7;34% 54% /3+*(#-0% +"*% (*/2+#'-%

+*7;*(/+,(*8%+"*%-**.%1'(%2"*7#2/3%*D1'3#/+#'-%H%-%3#+"#,7%#-+*(2/3/+#'-%#$%*D23,.*.8%+",$%-'%

/..#+#'-/3% (*/2+/-+% $;*2#*$% /(*% #-+('.,2*.% #-+'% +"*%7/+*(#/39% !"*(*1'(*8% ,-3#)*%='Q!8% +"*%

2/+/34+#2% /2+#6#+4% 2/-% 5*% #-6*$+#0/+*.% (*3#/534% /-.% +"*% *11*2+% '1% +(/-$#+#'-#-0% 5*+&**-%

;'347'(;"$% /22,(/+*34% .*+*(7#-*.9% %F$% /% (*$,3+8% +"*% *7*(0*-2*% '1% 2/+/34+#2% /2+#6#+4%&/$%

/++(#5,+*.%$'3*34%+'% +"*%7*+/33#2%2"/(/2+*(%/$$'2#/+*.%&#+"%+"*%1'(7/+#'-%'1% +"*%A!B:;"/$*9%

!"*% *7*(0*-2*% '1%7*+/33#2% 2"/(/2+*(% 5*-*1#+$% 2/+/34+#2% /2+#6#+4% .,*% +'% +"*%7'(*% *11#2#*-+%

(*/2+#'-%)#-*+#2$%/$$'2#/+*.%&#+"% +"*%(*.,2*.%2"/(0*% +(/-$1*(%(*$#$+/-2*9%F..#+#'-/3348%0/$%

2"('7/+'0(/;"4% 2'-1#(7*.% +"/+% +"*% (*.,2+#6*% 2,((*-+% #$% /$$'2#/+*.%&#+"% +"*% (*.,2+#'-% '1%

;('+'-$%+'%"4.('0*-8%&#+"%/%1,33%M/(/./#2%I11#2#*-24%5*#-0%/2"#*6*.9%!"#$%$+,.4%"/$%+"*(*1'(*%

"#0"3#0"+*.% +"*% #7;'(+/-2*% '1% 7/+*(#/3% .*$#0-% 1'(% 2/+/34+#2% /2+#6#+48% &"#2"%7/4% &*33% 5*%

/;;3#2/53*%+'%+"*%*-+#(*%!=NG%*3*2+('2/+/34$+%1/7#349%

M'33'&#-0% +"#$%.#$2,$$#'-%'-%;'347'(;"#2%2'-+('3%'1%='!*!8% /++*-+#'-%&/$%$"#1+*.% +'% +"*%

7*+/33#2%A!B:='!*!%7/+*(#/3%*D23,$#6*348%&#+"%1'2,$%5*#-0%0#6*-%+'%+"*%*11*2+%'1%$,(1/2*%/(*/%

'-%2/+/34+#2%/2+#6#+49%!"*% 1#($+%2"/;+*(%&/$%2*-+(*.%'-%5,3)%2(4$+/33#-*%='!*!8%&#+"% 3/(0*%

;3/+*:3#)*% 7#2('2(4$+/3$% 5*#-0% *D"#5#+*.9% !"*% $,5$*H,*-+% 2"/;+*(% ;(*$*-+*.% /% -*&%

-/-'2(4$+/33#-*%6/(#/-+%'1%+"#$%7*+/33#2%7/+*(#/38%&"#2"%&/$%'5+/#-*.%$#7;34%54%3'&*(#-0%+"*%

(*/2+#'-%+*7;*(/+,(*9%N,*%+'%+"*%$,(;(#$#-0%$4-+"*$#$%'1%+"*%7*+/33#2%;"/$*8%#-%+/-.*7%&#+"%

#+$%7'(*%.#$'(.*(*.%-/+,(*8%*D+*-$#6*%2"/(/2+*(#$/+#'-%&/$%;*(1'(7*.%+'%*-$,(*%+"/+%+"*%3'&%

+*7;*(/+,(*%7/+*(#/3%&/$%#-.**.%;"/$*%;,(*%7'-'23#-#2%A!B:='!*!9%K;'-%2'-1#(7#-0%+"*%

#.*-+#2/3%2''(.#-/+#'-%0*'7*+(4%'1%�='!*,�%.#$+'(+*.%'2+/"*.(/8%+"*%$'3*%.#11*(*-2*%5*+&**-%

+"*%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%7/+*(#/3$%&/$%.**7*.%+'%5*%+"*%$,(1/2*%/(*/9%!"#$%+"*-%

3*.% +'% /% (*3#/53*% #-6*$+#0/+#'-% '1% +"*% *11*2+% '1% $,(1/2*% /(*/% '-% +"*% 2/+/34+#2% /2+#6#+49%

I3*2+('2"*7#2/3%7*/$,(*7*-+$%$"'&*.%+"/+8%/+%3'&%2,((*-+%.*-$#+#*$8%%1!1)T%s%−AV%7F%27−!8%

+"*%'6*(;'+*-+#/3% 1'(%5'+"%2(4$+/33#-*%/-.%-/-'2(4$+/33#-*%7/+*(#/3$%&*(*%$#7#3/(% #-%6/3,*8%

&#+"%mlV%7t%/-.%m?V%7t%5*#-0%(*H,#(*.8%(*$;*2+#6*349%@'&*6*(8%/$%+"*%;'+*-+#/3%#$%$&*;+%

+'%7'(*%(*.,2+#6*%6/3,*$8%+"*%2,((*-+%.*-$#+#*$%(*/2"*.%54%+"*%-/-'2(4$+/33#-*%;"/$*%/(*%1/(%



%-(!

!

0(*/+*(% +"/-%+"/+%'1% +"*%2(4$+/33#-*9%Q#-2*%+"*%$/7*%2/+/34$+% 3'/.#-0%;*(%0*'7*+(#2%$,(1/2*%

/(*/%&/$%/;;3#*.%1'(%5'+"%*3*2+('.*$8%+"*%#-2(*/$*.%/2+#6#+4%'1%+"*%-/-'2(4$+/33#-*%7/+*(#/3%

&/$%2(*.#+*.%+'%5*#-0%/%(*$,3+%'1%+"*%0(*/+*(%$,(1/2*%/(*/9%!"#$%&/$%/3$'%2'(('5'(/+*.%54%+"*%

IGQF8%&"#2"%#-.#2/+*$%/%0(*/+*(%-,75*(%'1%/2+#6*%$#+*$%/(*%/6/#3/53*%1'(%-/-'2(4$+/33#-*%A!B:

='!*!% +"/-% 1'(% 2(4$+/33#-*% A!B:='!*!9%F..#+#'-/3348%ICQ% $"'&$% +"/+% +"*% 2"/(0*% +(/-$1*(%

)#-*+#2$% /(*%7'(*% *11#2#*-+% 1'(% +"*% -/-'2(4$+/33#-*% ;"/$*8% &"#2"% #$% /% .#(*2+% (*$,3+% '1% +"*%

#-2(*/$*.%2'-+/2+%5*+&**-%+"*%2/+/34$+%$,(1/2*%/-.%*3*2+('34+*9%%

P*("/;$%+"*%7'$+%#-+*(*$+#-0%'5$*(6/+#'-%#-%+"#$%+"*$#$%#$%+"*%(*6*($#53*%/2+#6/+#'-%7*2"/-#$7%

'1%-/-'2(4$+/33#-*%A!B:='!*!9%J*;'(+*.%/$%+"*%1#($+%'1%#+$%)#-.8%-/-'2(4$+/33#-*%A!B:='!*!%

*D;*(#*-2*$%/%;'$#+#6*%$"#1+%#-%'6*(;'+*-+#/3%/+%T%s%−AV%7F%27−!%1('7%m?V%�%A?%7t%+'%Anp%�%

p%7t%/1+*(%AVV%2423*$%5*+&**-%+"*%;'+*-+#/3%(/-0*%'1%vV9?%t%/-.%−V9Z%t%<6$9%R@I>9%!"#$%

(*7/()/534%#7;('6*.%'6*(;'+*-+#/3%(*7/#-$%2'-$#$+*-+34%1'(%/+%3*/$+%AVVV%2423*$8%,-+#3%$,2"%

;'#-+%+"/+%+"*%2/+"'.#2%5#/$%#$%(*7'6*.9%K;'-%.'#-0%$'8%+"*%'6*(;'+*-+#/3%(*6*(+$%5/2)%+'%#+$%

'(#0#-/3% 6/3,*8% "#0"3#0"+#-0% +"*% (*6*($#53*% -/+,(*% '1% +"*% /2+#6/+#'-% 7*2"/-#$79% !"*%

(*6*($#5#3#+4%'1% +"#$%;('2*$$% #+$*31% #$% *6#.*-2*% +"/+%-'%!"#$%&'% $+(,2+,(/38%7'(;"'3'0#2/3%'(%

2'7;'$#+#'-/3% 2"/-0*$% /(*% +"*% (*/$'-% 5*"#-.% +"*% /2+#6/+#'-9% R'-*+"*3*$$8% *D+*-$#6*%

2"/(/2+*(#$/+#'-%&/$%2/((#*.%',+%'-%+"*%7/+*(#/3%5*1'(*%/-.%/1+*(%/2+#6/+#'-8%&#+"%+"*%7/+*(#/3%

(*7/#-#-0%#-+/2+9%%

J/+"*(8%+"*%*-"/-2*7*-+%#$%;(';'$*.%+'%'22,(%H%-%/-%*3*2+('2"*7#2/3%/2+#6/+#'-8%54%&"#2"%

"4.('0*-% /.$'(5*.%'-% +'% +"*% $,(1/2*%'1% +"*% 2/+/34$+% ;3/4$% /-% #7;'(+/-+% ('3*9%G'-+#-,',$%

(*.,2+#6*%;'+*-+#/3%2423#-0%&/$%1',-.%+'%(*$,3+%#-%*-"/-2*.%2"/(0*%+(/-$1*(%)#-*+#2$8%/33%+"*%

&"#3*%7/#-+/#-#-0%/-%#.*-+#2/3%IGQF%/$%+"*%-'-:/2+#6/+*.%7/+*(#/39%G'7;,+/+#'-/3%$+,.#*$%

#-.#2/+*% +"/+% +"*% /2+#6/+#'-% #$% *3*2+('-#2% #-% -/+,(*8% &"#2"% #$% 2'(('5'(/+*.% 54% +"*% 3/2)% '1%

/2+#6/+#'-%#-%+"*%$*7#2'-.,2+#-0%?@:='!*!%7/+*(#/3%&"*-%$,5Y*2+*.%+'%(*.,2+#6*%;'+*-+#/3%

2423#-09% NM!% 2/32,3/+#'-$% #-.#2/+*% +"/+% /$% +"*% @IJ% ;('0(*$$*$8% /% P*#*(3$:+4;*% 3/++#2*%

.#$+'(+#'-% #$% #-.,2*.8%&"#2"% #$% .(#6*-%54%"4.('0*-% /.$'(;+#'-% /-.% 2'-$*H,*-+34% *3*2+('-%

.';#-09%M,(+"*(8%+"*%/.$'(;+#'-%'1%"4.('0*-%&/$%;(';'$*.%+'%'22,(%'-%!*%α:$#+*$8%&#+"%+"*%

*-*(04%'1%"4.('0*-%/.$'(;+#'-%5*2'7#-0%7'(*% 1/6',(/53*%'-% +"*%-*#0"5',(#-0%$#+*%'-2*%

#-#+#/3%@%/.$'(;+#'-%'22,($9%

M,(+"*(%*D;3'(/+#'-%#-+'%+"*%/2+#6/+#'-%7*2"/-#$7%&/$%/2"#*6*.%54%7'-#+'(#-0%+"*%0(/.,/3%

#7;('6*7*-+% #-% '6*(;'+*-+#/39% !"*% $3'&% 2/+"'.#2% (*$;'-$*% #-#+#/334% 2/$+$% .',5+% '-% +"*%

;(';'$*.% /2+#6/+#'-% H%-% *3*2+('-% .';#-09% @'&*6*(8% 2'-$#.*(#-0% 3#7#+#-0% *3*2+('2"*7#2/3%

;('2*$$*$%$,2"%/$%.#11,$#'-%3#7#+/+#'-$%/-.%.',53*%3/4*(%1'(7/+#'-%/$$'2#/+*.%&#+"%+"*%5,3)%



%-)!

!

1(**$+/-.#-0% -/+,(*% '1% +"*%7/+*(#/38% +"*% 0(/.,/3% -/+,(*% 5*2'7*$% /;;/(*-+9% F-% /2+#6/+#'-%

*-*(04%#$%+"*(*1'(*%(*H,#(*.%#-%'(.*(%1'(%+"*%2/+/34+#2%*-"/-2*7*-+%+'%'22,(8%&#+"%+"*%$;**.%

'1% /2+#6/+#'-% 5*#-0% 2'-+('33*.% 54% +"*% /;;3#*.% ;'+*-+#/39% !"*% $&**;#-0% -/+,(*% '1% 2423#2%

6'3+/77*+(4% *11*2+#6*34% ;,3$*$% +"*%7/+*(#/3% /+% "#0"% *-*(04% #-;,+$8% +",$% /33'&#-0% 1'(% +"*%

2/+/34$+%+'%7/#-+/#-%2'-+/2+%&#+"%+"*%*3*2+('.*%$,5$+(/+*9%!"*%2'7;('7#$*8%"'&*6*(8%#$%+"*%

$;**.%'1%/2+#6/+#'-f%+"*(*1'(*%7'(*%2423*$%/(*%(*H,#(*.%1'(%3'&*(%*-*(04%#-;,+$9%%

N,*% +'% +"*%(*6*($#53*%-/+,(*%'1% +"*%/2+#6/+#'-%7*2"/-#$78%-'%$+(,2+,(/3%2"/-0*$%2',3.%5*%

'5$*(6*.% !"#$%&'8% +"*(*1'(*% /++*-+#'-% &/$% +,(-*.% +'% %() *+!,-(.*% 7*/$,(*7*-+$9% !"*%

5'++3*-*2)%'1%+"#$%$+,.48%"'&*6*(8%#$%+"*%$2/3#-0%,;%'1%+"*%&'()#-0%*3*2+('.*9%F++*7;+$%&*(*%

7/.*%+'%;/#-+%+"*%2/+/34$+%#-)%'-%+'%/%2/(5'-%;/;*(%$,5$+(/+*9%@'&*6*(8%;('53*7$%/('$*%.,*%

+'% +"*% (*H,#(*7*-+% '1% 2/(5'-% ;/;*(% /$% +"*% &'()#-0% *3*2+('.*% $,5$+(/+*% 1'(% %() *+!,-(.*%

*3*2+('2"*7#2/3% 2*33$9% N,*% +'% +"*% "#0"% $,(1/2*% /(*/% '1% +"*% 2/(5'-% ;/;*(8% +"*% /;;3#*.%

;/(/7*+*($%&*(*%.**7*.%#-$,11#2#*-+%/+%/2+#6/+#-0%+"*%7/+*(#/3%+'%/-%*D+*-+%&"#2"%2',3.%5*%

'5$*(6*.%54%%()*+!,-(.*%+*2"-#H,*$9%!"*(*1'(*8%#-%'(.*(%+'%;,($,*%/%1,(+"*(%,-.*($+/-.#-0%

'1% +"*% *3*2+('2"*7#2/3% /2+#6/+#'-%7*2"/-#$78% /%7*+"'.%'1% $2/3#-0% +"*%&'()#-0% *3*2+('.*%

-**.$% +'%5*%';+#7#$*.9%K-+#3%$,2"%;'#-+8% %()*+!,-(.*%7*/$,(*7*-+$%2/--'+%5*%/22,(/+*34%

;*(1'(7*.9%%

!"*%*D23,$#'-%'1%/3+*(-/+#6*%/2+#6/+#'-%7*2"/-#$7$%5(#-0$%+"#$%+"*$#$%+'%/%23'$*9%g-*%7/4%

/(0,*%+"/+%+"*%#7;('6*7*-+%#-%'6*(;'+*-+#/3%7/4%5*%.,*%+'%+"*%0(/.,/3%(*7'6/3%'1%$,(1/2*%

'D#.*$%&#+"%2'-+#-,*.%2423#-09%!"#$%/(0,7*-+%&/$%*3#7#-/+*.%54%;*(1'(7#-0%hPQ%/-/34$#$%

,-.*(% #-*(+% 2'-.#+#'-$8%&"#2"% $"'&% +"/+% $,(1/2*% 'D#.*$% (*7/#-% 5*1'(*% /-.% /1+*(% 2423#-09%

a/$+348%+"*%*.0*%$#+*%6$9%5/$/3%;3/-*%.#$;,+*%&/$%(*6#$#+*.9%S4%2'7;3*+*34%'D#.#$#-0%+"*%5/$/3%

;3/-*8% +"*% *3*2+('2/+/34+#2% /2+#6#+4% '1% -/-'2(4$+/33#-*% A!B:='!*!% &/$% 3'$+9% C-% 2'-+(/$+8%

'D#.#$#-0% +"*% *.0*% $#+*$% .#.% -'+% '5$+(,2+% +"*% /2+#6/+#'-8% &#+"% /-% #.*-+#2/3% '6*(;'+*-+#/3%

#7;('6*7*-+% 5*#-0% /2"#*6*.9% !"*(*1'(*8% #-% +"*% 2/$*% '1% -/-'2(4$+/33#-*% A!B:='!*!8% +"#$%

$+,.4%;('6*$%+"/+%+"*%/2+#6/+#'-%'22,($%'-%+"*%5/$/3%;3/-*9%

!"#$%+"*$#$%"/$%*D;3'(*.%+"*%'(#0#-$%'1%2/+/34+#2%/2+#6#+4%#-%='!*!8%5*0#--#-0%&#+"%+"*%2'-+('3%

'1% ;'347'(;"#$7% +'% #.*-+#14% +"*% )*4% ('3*% '1% 2''(.#-/+#'-% 0*'7*+(4% #-% !=NG%

*3*2+('2/+/34$+$9% K;'-% #.*-+#14#-0% +"*% *-"/-2*.% /2+#6#+4% 5*#-0% /% (*$,3+% $'3*34% '1% +"*%

*7*(0*-2*%'1%7*+/33#2#+4%#-%+"*%A!B:='!*!%;"/$*8%+"*%*11*2+%'1%$,(1/2*%/(*/%&/$%#-6*$+#0/+*.9%

G'7;/(#$'-% '1% 2(4$+/33#-*% /-.% -/-'2(4$+/33#-*% 6/(#/-+$% '1% A!B:='!*!% *D;(*$$*.% +"*%

#7;'(+/-2*% '1% $,(1/2*% 7'(;"'3'04% &"*-% .*$#0-#-0% @IJ% *3*2+('2/+/34$+$8% &#+"% +"*%

-/-'2(4$+/33#-*%7/+*(#/3%*D"#5#+#-0%*-"/-2*.%2"/(0*%+(/-$1*(%)#-*+#2$%.,*%+'%+"*%#-2(*/$*.%

2'-+/2+% 5*+&**-% 2/+/34$+% $,(1/2*% /-.% *3*2+('34+*9% K;'-% #-6*$+#0/+#-0% +"*% *3*2+('2/+/34+#2%



%-*!

!

/2+#6#+4% '1% -/-'2(4$+/33#-*% A!B:='!*!8% +"*% (*7/()/53*% ;"*-'7*-'-% '1% *3*2+('2"*7#2/3%

/2+#6/+#'-% &/$% '5$*(6*.9% M,(+"*(8% -/-'2(4$+/33#-*% A!B:='!*!% ,-.*(0'*$% /% (*6*($#53*%

/2+#6/+#'-%7*2"/-#$78%&"#2"%#$%+"*%1#($+%'1%#+$%)#-.%+'%5*%(*;'(+*.9%!"#$%+"*$#$%&/$%+"*(*1'(*%

.*.#2/+*.%+'%,-.*($+/-.#-0%+"*%'(#0#-$%'1%+"*%/2+#6/+#'-8%&#+"%#+$%(''+$%1',-.%+'%5*%*3*2+('-#2%

#-%-/+,(*9%I3*2+('-%.';#-0%/$%/%(*$,3+%'1%"4.('0*-%/.$'(;+#'-%'-%+"*%!*%α:$#+*$%&/$%1',-.%+'%

5*% +"*% 7'$+% ;3/,$#53*% /2+#6/+#'-% 7*2"/-#$78% "'&*6*(8% &#+"',+% (*3#/53*% %() *+!,-(.*%

7*/$,(*7*-+$% +"#$% 2/--'+% 5*% 2'-1#.*-+34% 2'-1#(7*.9% R*6*(+"*3*$$8% +"*% *3#7#-/+#'-% '1%

/3+*(-/+#6*%$2*-/(#'$%;('6*$%+"*%+"*'(4%'1%*3*2+('-%.';#-0%+'%5*%+"*%7'$+%;3/,$#53*9%!",$8%+"#$%

&'()%"/$%;('6#.*.%+"'(',0"%#-$#0"+%#-+'%+"*%'(#0#-$%'1%*3*2+('2/+/34+#2%/2+#6#+4%#-%='!*!8%

&#+"%#+$%1#-.#-0$%7'$+%3#)*34%5*#-0%(*3*6/-+%+'%'+"*(%!=NG%@IJ%*3*2+('2/+/34$+$9%%%

%

%

!

(


