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0R(%(8=3-!P6P86$&'(+A6Q5-!)-3!36&%(863(46$%3!)-3!63$7$'#-3!)5!'N2-+4-5'!TUHZ!35&&,'-!Q5-!8R63$7$'#-!?f(\G^LW!
-34!2'646Q5-!+$5'!8R-77-4!35++'-33-5'!)-!45#-5'!(8$'3!Q5-!8R63$7$'#-!?f(\G^LJ!-34!5%-!63$7$'#-!+'$*45#$'(8-.!0-!
't8-!)-!Z_Ga!-34!2'526(8!+$5'!8R6%)5246$%!)-!2-3!36&%(863(46$%3!$++$3N-3.!!

! !



)++!

!

e?&2%,-!1#!$&4)#&><!0;>-!&';0-!.:(-!*#>6!+U2;$+,-#-!\!!

!

GE! 3#!%.1#2$#>%!P5EI!2;--,*#!>0!/;%$!2;$#0$(#)!->22%#--#>%!*#!$>:#>%!A>(!2#>$!

W$%#!&1$('.!-;>-!1#%$&(0#-!1;0*($(;0-!2&%!-;0!)(=&0*!BEVG!Je&-!#$!&)C<!ZaGaLC!

!

LE! 3?(-;/;%:#!g7&b"h@G!2;>%%&($!2;%$#%!1#$$#!&1$('($.!->22%#--#>%!*#! $>:#>%!#0!

.$&0$!%#-2;0-&4)#!*#!)?#0';(!*#!I9"e!O!)&!:($;1+;0*%(#!2;>%!(0*>(%#!)?&2;2$;-#!

JB&%#-+!#$!&)C<!Zaa^LC!

!

"#-!+U2;$+,-#-!-;0$!)#!/()!1;0*>1$#>%!*#-!%.->)$&$-!*#!1#$$#!$+,-#!#$!;0$!-#%'(!*#!4&-#!

*#!$%&'&()!2;>%!0;$%#!.$>*#C!

!

!

!

!

!

!

!

!

!

!

!

!
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!

! !
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Z+C7"M7J^!7C!

Z7C6OP7^!
!

!

!

!

!

!

!

!

!

!

!

!

!
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! !



)+#!

!

:&45$!5$!6C$[(#$22+,'N2+K'*6+2*&+,'!54!#)3$(&$4#!9:;O!

!

A46&4#$!3$6646*+#$!

@;>$#-!)#-!)(=0.#-!>$()(-.#-!;0$!.$.!1>)$('.#-!-#);0!)#-!%#1;::&0*&$(;0-!*#!)?8@""<!#0!

:()(#>! EN79<! e757! ;>! 3#(4;'($s?-! ->22).:#0$.! #0! -.%>:! *#! '�>! /�$&)! JGa�! /(0&)L! #$!

&0$(4(;$(A>#-C!3#-!)(=0.#-!B9PR@R!$%&0-/#1$.#-!NGPI!#$!NZPI!;0$!.$.!1>)$('.#-!#0!2%.-#01#!

*#!Ga!�=b:)!*#!2>%;:U1(0#!#$!*?+U=%;:U1(0#C!3#-!)(=0.#-!B9PR@R!$%&0-/#1$.#-!NG!#$!NZ!;0$!

.$.! 1>)$('.#-! #0! 2%.-#01#! *#! Ga! �=b:)! *#! 2>%;:U1(0#C! 3#-! )(=0.#-! $%&0-*>($#-! -$&4)#-!

P""GRHd!#$!_@dIH!;0$!.$.!1>)$('.#-!#0!2%.-#01#!*#!Ga!�=b:)!*#!4)&-$(1(*(0#!Jg7&b"h@GL!;>!

Ga!�=b:)!*#!2>%;:U1(0#!Jg7&b"h@ZLC!@;>-! )#-!%.&1$(/-!*#!1>)$>%#!1#))>)&(%#!2%;'(#00#0$!*#!

V(41;! J@+#%:;S(-+#%LC! 3#-! 1#))>)#-! ;0$! .$.! %.=>)(,%#:#0$! $#-$.#-! 2;>%! )?&4-#01#! *#!

:U1;2)&-:#-!Jc($!f=2$"8-'4<!3;0s&LC!

!

>#*+&$8$'&2!(*#!6$2!*'&+3,#(2!`N0!Z;QD!

3#-!1#))>)#-!;0$!.$.!#0-#:#01.#-!2>(-!(01>4.#-!2#0*&0$!&>!:;(0-!ZI+!O!RTq"!&'&0$!

$;>$#!:&0(2>)&$(;0!->22).:#0$&(%#!J-&>/!:#0$(;0LC!@;>$#-!)#-!1#))>)#-!;0$!.$.!$%&($.#-<!-#);0!

)#-!4#-;(0-!*#!)?#62.%(#01#<!&'#1!Za!�=b:)!*?&0$(1;%2-!#0!&4-#01#!;>!#0!2%.-#01#!*#!Ra!0=b:)!

*#!BEVG!2#0*&0$!*(//.%#0$-!$#:2-C!@;>-!)#-!$%&($#:#0$-!->%!)#-!1#))>)#-!_@dIH!$%&0-/#1$.#-!

;0$! .$.! #//#1$>.-! #0! :()(#>! e757! G�! DfSC! 3#-! 1#))>)#-! ;0$! .$.! $%&($.#-! &2%,-! GI+! *#!

34('B(46$%C!@;>-!)#-!$%&($#:#0$-!->%!)#-!)(=0.#-!1&01.%#>-#-!#62%(:&0$!0&$>%#))#:#0$!P5EI!

;0$!.$.!#//#1$>.-!#0!:()(#>!Ga�!DfS!-&0-!.$&2#!*#!34('B(46$%C!@;>-!)#-!$%&($#:#0$-!(:2)(A>&0$!

)?>-&=#!*#!BEVG!;0$!.$.!#//#1$>.-!#0!:()(#>!G�!DfS!&2%,-!GI+!*#!34('B(46$%C!

!

<'*6\2$!5$!6C$[(#$22+,'!5$2!#)3$(&$4#2!9:;O!(*#!3\&,8)&#+$!$'!764[!!!

82%,-!$%U2-(0&$(;0!#$!)&'&=#-<!Raaaaa!1#))>)#-!;0$!.$.!(01>4.#-!2#0*&0$!G+Ra!O!Iq"!

&'#1!Ga!�=b:)!*?&0$(1;%2-!1#$>6(:&4!J7#%1cL<!$%&-$>s>:&4!JE;1+#L<!-1KdRZTH!JD&0$&!"%>sL!#$!

PICTTCG^!J@+#%:;S(-+#%L!1(4)&0$!%#-2#1$('#:#0$!)#-!%.1#2$#>%-!5VSE<!P5EZ<!P5ER!#$!P5EIC!

82%,-!)&'&=#-!#$!(01>4&$(;0!*#!)?&0$(1;%2-!-#1;0*&(%#!&22%;2%(.!2#0*&0$!G+!O!Iq"!O!)?;4-1>%($.!

J%./C!SHdGZ<!D(=:&!w!%./C!GZKda^<!7())(2;%#L<!)#-!1#))>)#-!;0$!.$.!&0&)U-.#-!&>!1U$;:,$%#!V&))(;-C!

D#);0!)#-!1&-<!)#-!1;0$%])#-!0.=&$(/-!>$()(-.-!.$&(#0$!*#-!&0$(1;%2-!*#!:W:#!(-;$U2#!J%($>6(:&4!

#$!(2()(:>:&4L!;>!)?&0$(1;%2-!-#1;0*&(%#!-#>)C!!

!



)+$!

!

<'*6\2$!5$2!+2,7,#8$2!54!#)3$(&$4#!9:;O!(*#!;>0=A;!$&!;>0@=A;!!!

3?8EB!*#!G!:())(;0-!*#!1#))>)#-!&!.$.!#6$%&($!O!)?&(*#!*>!c($!HX-(3=!f6%6!M64!Ju(&=#0L!

-#);0! )#! 2%;$;1;)#! *>! /&4%(1&0$C! G! �=! *?8EB! &! #0->($#! .$.! %.$%;$%&0-1%($! O! )?&(*#! *>! c($!

<5+-'<2'6+4! ___! H-B-'3-! L'(%32'6+4(3-! J@+#%:;S(-+#%L! -#);0! )#! 2%;$;1;)#! *>! /&4%(1&0$C! 3#-!

#62.%(#01#-!*#!N"E!2;>%!&:2)(/(#%! )#-! (-;/;%:#-!/!7588*8-%&4A!:!*#!P5EI!;0$!.$.! %.&)(-.#-!

&'#1! Z<d! �)! *#!2aX"! (-->! *#! )&! %.$%;$%&0-1%(2$(;0<! Ga! �7!*#-! 1;>2)#-! *?&:;%1#-! *?(0$.%W$!

XC,;-#,2!bY!#$!)#!c($!a'-(#L(Q!E'--%!FGH!f(34-'!f6S!DJxI!J@+#%:;S(-+#%LC!3#-!1;0*($(;0-!

*#!N"E!-;0$!)#-!->('&0$#-!\!Ga!:(0!*#!2%.K(01>4&$(;0!O!Hdq"!w!Ia!1U1)#-!*#!N"E!\!^a!-#1-!O!

Hdq"<!Ha!-#1-!O!d^<Hq"<!Ha!-#1-!O!TZq"!w!d!:(0!O!TZq"C!Gd!�)!*>!2%;*>($!*#!N"E!;0$!.$.!

*.2;-.-!->%!=#)!*?&=&%;-#!G�!#$!'(->&)(-.-!-;>-!)>:(,%#!FfC!!

3#-!#62.%(#01#-!*#!E@KAN"E!2;>%!&:2)(/(#%!)#-!(-;/;%:#-!g7&<!g74<!"h@G!#$!"h@Z!

*&0-!)#-!)(=0.#-!$>:;%&)#-!;0$!.$.!%.&)(-.#-!&'#1!)#!c($!<^VH!F'-#6S!US!L(Q!J%./C!EEIZa3<!

@&c&%&L!-#);0!)#!2%;$;1;)#!*>!/&4%(1&0$C!3?8EB!&!.$.!(-;).!#$!%.$%;$%&0-1%($!-#);0!)#!2%;$;1;)#!

*.1%($!2%.1.*#::#0$C!3#-!%.->)$&$-!;0$!.$.!0;%:&)(-.-!&'#1!)#!=,0#!PNE@C!!

!

Isoforme amplifiée 
Amorce 

Sens 
Amorce 

anti-sens 
JMa GGCATTCCACTTTACCACA AGAGCCCACCAATTACTCCA 

JMb CAAGTATTGAAGACTGCATCGG TGACCAGAATGAAGAGCCCA 

CYT1 ACTTGGTCCCTCAGGCTTTC GGGCTGTGTCCAATTTCACT 

CYT2 TCCCTCAGGCTTTCAACATC CGGTATACAAACTGGTTCCTATTCGAGTCAATTC 

JMa/CYT1 GGCATTCCACTTTACCACA GGGCTGTGTCCAATTTCACT 

JMa/CYT2 GGCATTCCACTTTACCACA CGGTATACAAACTGGTTCCTATTCGAGTCAATTC 

JMb/CYT1 CAAGTATTGAAGACTGCATCGG GGGCTGTGTCCAATTTCACT 

JMb/CYT2 CAAGTATTGAAGACTGCATCGG CGGTATACAAACTGGTTCCTATTCGAGTCAATTC 

HPRT TGACCAGTCAACAGGGGACA ATCCAACACTTCGTGGGGTC 

!

C,;-#,2!b!9!8:;%1#-!>$()(-.#-!2;>%!)n&:2)(/(1&$(;0!*#-!(-;/;%:#-!*#!P5EI!2&%!N"E!

0-3!(#$'2-3!$%4!N4N!)-336%N-3!+$5'!(#+8676-'!3+N2676Q5-#-%4!4$54-3!8-3!63$7$'#-3!)-!TUHZ.!a677N'-%43!2$5+8-3!)-!
2-3!(#$'2-3!$%4!N4N!546863N3!(76%!)R(#+8676-'!8-3!63$7$'#-3!/!7588*8-%&4A!:!)5!'N2-+4-5'!DB$6'!16&5'-!ZWI.!

!

:[&+'3&+,'!2)6$3&+%$!5$2!+2,7,#8$2!5$!9:;O!(*#!2+;Z<!!!

Raaaaa!1#))>)#-!"KRR8!;0$!.$.!#0-#:#01.#-!#0!2)&A>#!̂ !2>($-C!82%,-!ZI+!*?&*+.%#01#<!

)#-!1#))>)#-!;0$!.$.!$%&0-/#1$.#-!&'#1!Gaa!07!*#!-(EB8!1;::#%1(&>6!0;0!-2.1(/(A>#-<!1(4)&0$!

P5EI!JD78E@2;;)!DERaGIId<!M%(V#0#L!;>!-#-!(-;/;%:#-!XC,;-#,2!aY!O!)?&(*#!*?>0!';)>:#!

*?9B@5ES5E(0! J%./C!IaHKGa<!N;)U2)>-L! %#1;::&0*.!2&%! )#! /&4%(1&0$!2;>%! )&! $%&0-/#1$(;0!#0!

2)&A>#!^!2>($-C!3?#62%#--(;0!*#!P5EI!&!.$.!'(->&)(-.#!&2%,-!H^+!*#!$%&0-/#1$(;0!2&%!l_!#$!

N"EC!

! !



)+%!

!

Isoforme ciblée Séquence siRNA 

HER4 total SMARTpool SR301445 

siRNA JMa/CYT1 AGCCCUCCUCCUGCCUACdTdT 

siRNA JMa/CYT2 UCGAAUAGGAACCAGUUUdTdT 
!

C,;-#,2!a!9!D.A>#01#-!*#-!-(EB8!>$()(-.-!2;>%!.$#(0*%#!P5EI!#$!-#-!(-;/;%:#-!g7&b"h@G!#$!
g7&b"h@Z!

0-!<f"HL+$$8!+'$B-%(%4!)RC'6E-%-!-34!5%!#6S!)-!Y!36HX"!)677N'-%43!26P8(%4!8-!'N2-+4-5'!TUHZ!)(%3!)-3!w$%-3!
2$##5%-3![!4$54-3!8-3!63$7$'#-3.!v%!2$%4't8-!36HX"!/!32'(#P8-!:!-34!6%2853!)(%3!8-!;64.!"!+('46'!)-3!3NQ5-%2-3!
)R"HX#!)-3!63$7$'#-3!?f(\G^LW!-4!?f(\G^LJO!%$53!(B$%3!)-336%N3!)-3!36HX"!26P8(%4!2A(25%-!)-3!63$7$'#-3.!
0-3!36HX"!$%4!N4N!3=%4AN463N3!+('!8(!3$26N4N!aA('#(2$%.!

!

Q)')#*&+,'!5$!6+K')$2!2&*P6$2!$[(#+8*'&!6$2!+2,7,#8$2!WG*NAX>D!$&!WG*NAX>F!

5$!9:;O!

3#-! )(=0.#-! ;0$! .$.! =.0.%.#-! 2&%! $%&0-*>1$(;0! )#0$('(%&)#C! 3#-! 2)&-:(*#-! )#0$('(%&>6!

1;*&0$! 2;>%! )#-! (-;/;%:#-! g7&b"h@G! #$! g7&b"h@Z! ;0$! .$.! 1%..-! O! 2&%$(%! *#! 2)&-:(*#-!

2eMBEZZG! =%t1#! &>! -U-$,:#! *#! 1);0&=#!V&$#r&UC! _%(,'#:#0$<! )?(0-#%$! g7&b"h@G! &! .$.!

=.0.%.! 2&%! N"E! O! 2&%$(%! *>! 2)&-:(*#! 2"7fKP5EI! *(-2;0(4)#! &>! )&4;%&$;(%#! #$! &'#1! *#-!

&:;%1#-!1;0$#0&0$!*#-!-.A>#01#-!&$$_!XC,;-#,2!IYC!82%,-!:(=%&$(;0!->%!=#)!*?&=&%;-#!G�<!

)#!2%;*>($!N"E!&!.$.! %.1>2.%.!2>(-!2>%(/(.!O! )?&(*#!*>!c($!n6w(')!<`!E-8!G8-(%!v+!<=34-#!

JN%;:#=&LC!3#!2%;*>($!2>%(/(.!&!.$.!(0-.%.!*&0-!>0!'#1$#>%!*;00#>%!2eMBEZZG!O!)?&(*#!*>!c($!

E(4->(=!VF!G8$%(3-!__!U%w=#-!f6S!J@+#%:;S(-+#%L!-#);0!)#-!%#1;::&0*&$(;0-!*>!/&4%(1&0$C!

3#! 2)&-:(*#! 2eMBEZZG! g7&b"h@Z! &! .$.! &1+#$.! 1+#s! @+#%:;S(-+#%C! 3#-! 2)&-:(*#-!

2eMBEZZG!g7&b"h@G!#$!g7&b"h@Z!;0$!.$.!(0-.%.-!%#-2#1$('#:#0$!*&0-!)#-!'#1$#>%-!23#0$(!

^CRbfdKe5D@!J@+#%:;S(-+#%L!#$!23#0$(!"7f!N>%;!e5D@!J8**=#0#L!O!)?&(*#!*>!c($!E(4->(=!

0H! G8$%(3-! __! U%w=#-! f6S! J@+#%:;S(-+#%LC! 3#-! 1;0-$%>1$(;0-! ;0$! .$.! '.%(/(.#-! 2&%!

-.A>#0v&=#C!!

3#-! )#0$('(%>-! 1;*&0$! 2;>%! )#-! *#>6! (-;/;%:#-! ;0$! .$.! %.1>2.%.-! &2%,-! $%&0-/#1$(;0!

$%&0-($;(%#! *#! 1#))>)#-! P5[ZHR@C! _%(,'#:#0$<! Z! :())(;0-! *#! 1#))>)#-! P5[ZHR@! ;0$! .$.!

#0-#:#01.#-! 2>(-! $%&0-/#1$.#-! ZI+! #$! I`+! 2;-$K#0-#:#01#:#0$C! 3#-! 1#))>)#-! ;0$! .$.!

$%&0-/#1$.#-!&'#1!Zd!�=!*#!N59!JN;)U#$+U)#0(:(0#!3(0#&%<!N;)U-1(#01#-L!#$!)#!2)&-:(*#!1;*&0$!

2;>%!1+&A>#!(-;/;%:#<!#$!*#>6!2)&-:(*#-!/!+(2;(&6%&!:!1;0$#0&0$!)#-!=,0#-!-%B<!&(&!#$!+$8C!

82%,-!TZ+!*#!$%&0-/#1$(;0<!)#!->%0&=#&0$!*#!P5[ZHR@!1;0$#0&0$!)#-!'(%>-!&!.$.!%.1>2.%.<!/()$%.!

2>(-!1;0=#).!O!K`aq"C!

3#-!1#))>)#-!_@dIH!#$!P""GRHd!J@B_"L!;0$!.$.!(0/#1$.#-!&'#1!1#-!'(%>-!2#0*&0$!GZ+!!

#0! 2%.-#01#! *#! I<`! �=b:)! *#! 2;)U4%,0#C! I`+! &2%,-! )?(0/#1$(;0<! Ga! �=b:)! *?&0$(4(;$(A>#-! *#!

-.)#1$(;0! J4)&-$(1(*(0#! ;>! 2>%;:U1(0#L! ;0$! .$.! &Q;>$.-! *&0-! )#! :()(#>C! 82%,-! #0'(%;0! >0#!

-#:&(0#!*#!-.)#1$(;0<!)#-!1#))>)#-!1;0$%])#-!0;0!(0/#1$.#-!.$&(#0$!:;%$#-!#$!-#>)#-!A>#)A>#-!

1#))>)#-! $%&0-*>($#-! g7&b"h@G! #$! g7&b"h@Z! -#:4)&(#0$! '(&4)#-C! 3#-! 1#))>)#-! ;0$! .$.!



)+&!

!

&0&)U-.#-!2&%!S8"D!2;>%!)?#62%#--(;0!*#-!%.1#2$#>%!5VSE<!P5EZ<!P5ER!#$!P5EI!*,-!A>?>0!

0;:4%#!*#!1#))>)#-!->//(-&0$!&!.$.!;4$#0>!2;>%!:#0#%!)?#62.%(#01#C!

!

Amorces Gateway Séquences 

HER4 Forward 
GGGGACAAGTTTGTACAAAAAAGCAGGCTTAGCCACCATGAAGCCGGCGAC
AGGACTTT 

HER4 Reverse (avec codon stop) 
GGGGACCACTTTGTACAAGAAAGCTGGGTTTACACCACAGTATTCCGGTGT
CT 

HER4 Reverse (sans codon stop) 
GGGGACCACTTTGTACAAGAAAGCTGGGTCACCACAGTATTCCGGTGTCTG
TA 

!

C,;-#,2!I!9!D.A>#01#-!*#-!&:;%1#-!>$()(-.#-!2;>%!)&!1%.&$(;0!*#-!2)&-:(*#-!1;*&0$!2;>%!)#-!
(-;/;%:#-!g7&b"h@G!#$!g7&b"h@Z!

0-3! (#$'2-3! TUHZ! 1$'>(')! -4! TUHZ! H-B-'3-! D(B-2! 2$)$%! 34$+I! $%4! N4N! 546863N-3! +$5'! (#+8676-'! 8R63$7$'#-!
?f(\G^LW.!0-!+'$)564!(#+8676N!-34!8R63$7$'#-!?f(\G^LW!2$#+8,4-!78(%Q5N-![!3-3!-S4'N#64N3!)-3!3NQ5-%2-3!(44V!
+-'#-44(%4! 8-!3$53*28$%(&-!)(%3!5%!B-24-5'!)$%%-5'!+('! 8-!3=34,#-!E(4->(=.!0R(#$'2-!TUHZ!H-B-'3-! D3(%3!
2$)$%!34$+I!+-54!e4'-!546863N-!+$5'!(#+8676-'!8R63$7$'#-!-4!856!(l$54-'!%R6#+$'4-!Q5-88-!N46Q5-44-!)R6%4N'e4!DE1FO!18(&9I!

!

A#)*&+,'!5$!(6*28+5$2!(,4#!6C$[(#$22+,'!&#*'2+&,+#$!5$2!+2,7,#8$2!WG*NAX>D!$&!

WG*NAX>F!5$!9:;O!!

3#-!2)&-:(*#-!1;*&0$!2;>%!)#-!(-;/;%:#-!g7&b"h@G!#$!g7&b"h@Z!;0$!.$.!1%..-!O!2&%$(%!
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Anticorps Fournisseur Référence 
AIF Cell Signaling #5318 

α-tubulin Cell Signaling #3873 (DM1A) 

pAKT Cell Signaling #4060 

BAK Abcam ab32371 (Y164) 

BAX Santa Cruz sc-7480 

β-actin Cell Signaling #3700 

cleaved caspase 3 Cell Signaling #9664 

cleaved PARP Abcam ab32064 (E51) 

cytochrome c BD Biosciences 556433 

GAPDH Cell Signaling #5174 

HER4/4ICD Abcam ab32375 (E200) 

pHER4 Y984 Cell Signaling #3790 

pHER4 Y1056 Bioss Antibodies bs-13094R 

pHER4 Y1284 Cell Signaling #4757 

phospho Histone H2AX Merck Millipore 05-636 (clone JBW301) 

pMAPK p38 Cell Signaling #4511 

p21 Cell Signaling #2947 

p27 Cell Signaling #3686 

p53 Cell Signaling #2527 

pSAPK/JNK Cell Signaling #4668 

TFAM Cell Signaling #8076 

TIM23 BD Biosciences 611223 

VDAC1 Merck Millipore MABN504 
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2#0*&0$!Ra!:(0!O!RTq"C!e#-!*()>$(;0-!->11#--('#-!*#!1#$$#!1>)$>%#!;0$!.$.!#0->($#!%.&)(-.#-!#$!

.$&).#-!->%!4;y$#-!*#!N.$%(!3_K&:2(1())(0#K=)>1;-#C!82%,-!(01>4&$(;0!*#-!4;y$#-!->%!)&!0>($!O!

RTq"<! GHa! 1);0#-! (-->-! *#! 1+&A>#! -.)#1$(;0! ;0$! .$.! 2(A>.-! &'#1! >0! 1>%#K*#0$! -$.%()#! #$!

#0-#:#01.-!*&0-!Gaa!�)!*#!:()(#>!Z6h@K&:2(1())(0#K=)>1;-#!G�!#0!2)&A>#!H^!2>($-C!!

"%(4)&=#!*#-!1&0*(*&$-!-1S'!2&%!S8"D!#$!539D8!\!&2%,-! (01>4&$(;0!*#-!2)&A>#-!H^!
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1>)$>%#! *#-! 1);0#-! O! 2&%$(%! *#! 0;-! 2)&A>#-! H^! 2>($-C! F0#! (0*>1$(;0! &'#1! H! :7! *?9N@V!

J9-;2%;2U)K{KeKGK$+(;=&)&1$;2U%&0;-(*#L!&!.$.! %.&)(-.#!*,-! )?&$$#(0$#!2&%! )#-!4&1$.%(#-!*?>0#!

2+&-#!*#!1%;(--&01#!;2$(:&)#!JeM^aa0:!�!a<HLC!82%,-!G^+KZI+!*?(01>4&$(;0!O!Raq"!O!ZZa!%2:<!
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"#!->%0&=#&0$!1;0$(#0$!)#-!1&0*(*&$-!-1S'!-;)>4)#-!#$!&!.$.!>$()(-.!2;>%!)#-!*(//.%#0$-!1%(4)&=#-C!

N;>%!)#!1%(4)&=#!2&%!539D8<!G!�=b:)!*#!2%;$.(0#!P5EI!+>:&(0#!%#1;:4(0&0$#!J%./C!GGRGK5EK
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4;y$#-!*#!1>)$>%#!Gda!::!*#>6!Q;>%-!&'&0$!)&!$%&0-/#1$(;0C!3#-!1#))>)#-!;0$!.$.!$%&0-/#1$.#-!
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O!)?(01>4&$#>%!2;>%!d!Q;>%-!O!RTq"C!!

82%,-! d! Q;>%-! *?(01>4&$(;0<! )#! ->%0&=#&0$! *#-! 1#))>)#-! P5[ZHR@<! 1;0$#0&0$! )#-!
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7!2P!Z<TC!3#-!&0$(1;%2-!;0$!.$.!(::.*(&$#:#0$!$&:2;00.-!O!)?&(*#!*#!@E9D!G7!2P!HC!3#-!

/%&1$(;0-!.)>.#-!;0$!.$.!1;01#0$%.#-!#$!*(&)U-.#-!#0!N_D!O!)?&(*#!*?"#62$%!v84'(!Z!sK;!J7#%1c!
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&0$(1;%2-<! 1#%-!*#%0(#%-!;0$!.$.! /()$%.-!#$! 1;0-#%'.-!-$.%()#:#0$C!@;>-! )#-!&0$(1;%2-!;0$!.$.!

1;0-#%'.-!O!Iq"C!

!

Amorces PCR Séquence 
VH_BbsI.For GATGAAGACATGTGTGAGGTGCAGCTGGTGG 

VH_BbsI.Rev GTAGAAGACTAAGGCtGAGGAGACGGTGACCA 

VL_BbsI.For GAAGAAGACAAGGCACAGTCTGTGCTGACTCAGC 

VL_BbsI.Rev GTTGAAGACTTTTCTTAGGACGGCCAGCTTG 

!

C,;-#,2!GG!9!8:;%1#-!N"E!>$()(-.#-!2;>%!&:2)(/(#%!)#-!fPbf3!*#-!-1S'!1&0*(*&$-!
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!
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!
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)?(-;/;%:#! g7&b"h@GC! 8/(0! *#! *.$#%:(0#%! )#-! .2($;2#-! *#! 0;-! &0$(1;%2-<! 0;>-! &';0-! /&($!

-U0$+.$(-#%!>0#!->($#!*#!2#2$(*#-!*#!Gd!88!1;>'%&0$!)&!$;$&)($.!*#!)&!-.A>#01#!P5EI<!1+&1>0!
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2>(-!)&'.#!R!/;(-!Ga!:(0!O!$#:2.%&$>%#!&:4(&0$#!#0!@_D!GzC!82%,-!-&$>%&$(;0!*#!)&!:#:4%&0#!
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/;(-!#0!@_DK@!#$!%.'.).#!O!)?5"3!Jn-34-'%!06&A4%6%&!v84'(O!N#%c(0!5):#%LC!3#-!%.->)$&$-!;0$!.$.!

&1A>(-! ->%! V\_Mz! JN6(! I<! DU0=#0#LC! e,-! )&! /(0! *#! )&! %.'.)&$(;0<! )&! :#:4%&0#! &! .$.!

(::.*(&$#:#0$!)&'.#!R!/;(-!#0!#&>!:())(u!2>(-!%.=.0.%.#!-#);0!)#!2%;$;1;)#!->('&0$!\!R!)&'&=#-!

*#!Ga!:(0!O!$#:2.%&$>%#!&:4(&0$#!#0!$&:2;0!H-&-%!"!JF%.#!̀ 7<!DeD!G�<!{K:#%1&2$;.$+&0;)!

&>!GbGaaaL!&'#1!>0!2P!�!̀ <d!->('(-!*#!R!)&'&=#-!*#!Ga!:(0!O!$#:2.%&$>%#!&:4(&0$#!#0!$&:2;0!

H-&-%!V! J5$+&0;)<!#&>!*(-$()).#!#$!&1(*#!&1.$(A>#!=)&1(&)L! ->('(-!*#!R! )&'&=#-!*#!Ga!:(0!O!

$#:2.%&$>%#!&:4(&0$#!#0!:.$+&0;)C!3&!:#:4%&0#!&!.$.!1;0-#%'.#!O!KZaq"!-(!)?#62.%(#01#!0?&!

2&-!.$.!2&-!%#1;0*>($#!(::.*(&$#:#0$C!

!

<'*6\2$2!2&*&+2&+2@4$2!

@;>-!)#-!$#-$-!-$&$(-$(A>#-!;0$!.$.!%.&)(-.-!&'#1!)#!);=(1(#)!N%(-:!'dCa!JV%&2+N&*LC!N;>%!

$;>$#-!)#-!/(=>%#-<!>0!$#-$!*#!D$>*#0$!&!.$.!&22)(A>.!2;>%!1;:2&%#%!*#>6!=%;>2#-!#0$%#!#>6<!

#61#2$.!2;>%!)&!S(=>%#!da8!;�!>0!$#-$!8BMf8!&!.$.!%.&)(-.C!N;>%!$;>$#-!)#-!#62.%(#01#-<!�!
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/L! 0! 1*! 2+K'*6+2*&+,'! 9:;O! *4! '+%$*4!

&48,#*6!

!

<! 0! :[(#$22+,'! 54! #)3$(&$4#! 9:;O! 5*'2! 5$2! 6+K')$2!

3*'3)#$42$2!+'!%+&#,!

DE!:[(#$22+,'!8$8P#*'*+#$!5$!9:;O!

8/(0! *#! '.%(/(#%! 0;-! +U2;$+,-#-<! 0;>-! &';0-<! *&0-! >0! 2%#:(#%! $#:2-<! .'&)>.!

)?#62%#--(;0!=);4&)#!*>!%.1#2$#>%!P5EI!J(0*.2#0*&::#0$!*#!-#-!(-;/;%:#-L!*&0-!*(//.%#0$-!

$U2#-!*#!)(=0.#-!1&01.%#>-#-!(0!'($%;C!N;>%!1#)&<!0;>-!&';0-!&0&)U-.!>0!)&%=#!2&0#)!*#!)(=0.#-!

1#))>)&(%#-!2&%!1U$;:.$%(#!#0!/)>6!JS8"DLC!

B;>-! &';0-! >$()(-.! )?&0$(1;%2-! &0$(KP5EI!PICTTCG^! J@+#%:;S(-+#%L<! 1(4)&0$! )&! 2&%$(#!

#6$%&1#))>)&(%#!*>!%.1#2$#>%C!3?#62%#--(;0!*?5VSE<!P5EZ!#$!P5ER!&!&>--(!.$.!.$>*(.#!&/(0!

*?&';(%!>0#!(*.#!*>!0('#&>!*?#62%#--(;0!*#!P5EI!2&%!%&22;%$!&>6!$%;(-!&>$%#-!:#:4%#-C!

3&! ]'<2%#! HI! 2%.-#0$#! )?#62%#--(;0! *#-! %.1#2$#>%-! P5E! *&0-! $%;(-! )(=0.#-!

1&01.%#>-#-!\!

!

!

]'<2%#!HI!9!N%;/()-!*n#62%#--(;0!*#-!%.1#2$#>%-!P5E!2&%!1U$;:.$%(#!#0!/)>6!

0-3!2A677'-3!3$53!8-3!8N&-%)-3!6%)6Q5-%4!8-!'(46$!)R-S+'-336$%!+$5'!2A(Q5-!'N2-+4-5'!D$P4-%5!-%!)6B63(%4!8(!#$=-%%-!
&N$#N4'6Q5-!)-!8(! 86(63$%!)R6%4N'e4!+('! 8(!#$=-%%-!&N$#N4'6Q5-!)-!8(! 86(63$%!)-!8R63$4=+-!2$%4't8-I.!0-3!%6B-(5S!
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 Ratios d’expression (FACS) Expression HER4 

Lignées 
Type de 
cancer 

EGFR HER2 HER3 HER4 PCR/qPCR WB 

C-33A (col) 

utérus 

1,68 4,39 1,05 3,15 oui oui 

Ca Ski (col) n.d n.d n.d n.d non n.d  

HeLa (col) 33,00 6,55 5,16 1,22 n.d n.d 

AN3-CA (endomètre) 3,03 1,71 1,81 1,87 n.d n.d 

COV434 

ovaire 

1,00 2,07 1,70 2,17 oui oui 

SK-OV-3 n.d n.d n.d 1,04 non n.d 
KURAMOCHI 3,00 10,88 1,03 2,26 oui oui 

COV318 13,82 6,18 1,13 3,83 oui oui 

OVCAR-3 6,37 2,77 1,48 2,00 oui n.d 

OVCAR-8 6,62 4,00 3,32 1,04 n.d n.d 

OVSAHO 4,97 9,88 n.d 2,67 n.d n.d 

IGROV-1 13,34 13,15 2,78 3,78 oui oui 

A2058 

peau 

1,00 10,00 12,00 1,18 n.d n.d 

SK-MEL-5 1,60 2,68 4,18 1,15 n.d n.d 

SK-MEL-28 2,77 3,61 4,60 1,42 n.d n.d 

A431 n.d n.d n.d 1,00 oui n.d 

A549 
poumon 

n.d n.d n.d n.d non n.d 
NCI-H661 5,74 4,11 1,48 2,05 oui oui 

T-47D 

sein 

8,21 25,71 14,75 2,71 oui oui 

MCF7 1,00 12,39 10,40 2,18 oui oui 

ZR-75-1 n.d n.d n.d 2,80 oui oui 

BT-474 4,94 12,97 4,66 1,39 oui n.d 

CAMA-1 1,05 24,73 9,94 5,73 oui n.d 

SK-BR-3 n.d n.d n.d 1,00 n.d n.d 
MDA-MB-361 5,03 28,14 7,18 1,74 oui n.d 

MDA-MB-453 sein (TNBC ?) 1,61 83,55 n.d 2,31 n.d oui 

MDA-MB-468 

sein (TNBC) 

117 1,00 n.d 1,08 n.d n.d 

MDA-MB-231 33,45 3,82 1,44 1,39 non non 

MDA-MB-157 11,06 4,55 n.d 1,00 n.d n.d 

HCC1395 20,65 5,00 1,00 1,00 non non 
HCC38 24,34 17,45 6,80 1,07 non non 

HCC1937 15,02 2,82 2,22 1,00 non non 

HCC1187 1,72 2,32 3,08 1,44 n.d oui 

HCC1599 1,72 2,27 n.d 1,41 n.d n.d 

Hs 578T 26,23 4,73 1,07 1,07 oui non 

BT549 14,93 4,22 1,00 1,00 non non 

SUM159 25,78 7,90 1,14 1,02 n.d n.d 

PC-3 
prostate 

n.d n.d n.d 1,05 non n.d 

DU 145 n.d n.d n.d 1,04 non n.d 

HCT 116 
colorectal 

n.d n.d n.d 1,27 n.d n.d 

HT-29 n.d n.d n.d 1,00 non n.d 

SW 1990 
pancréas 

n.d n.d n.d n.d oui n.d 

BxPC-3 46,80 5,12 4,26 1,00 n.d n.d 
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X)*0)*6$,&$(*$AcS$1-V-H,&1P$<-55$"&#.$JKM]JLCP$

/*01(X).$@P/P.$`([=&*.$9P7P.$(*0$`([=&*.$FP+P$T!NNMUP$7),&V:&*01)(5$(*0$*8V5-(1$V1&==$,(5O$)*$V-55$0-(,:d$

H(1,:(*(,&=P$/**P$?P$eP$/V(0P$@V)P$""&'.$!""]!D#P$

/*01)f8-.$+P.$S(8I)*.$`P.$A5$7((==(1(*).$7P.$<&5(==&*.$^P.$F(**)-1.$YP.$(*0$@2),2.$3P$T!N#!UP$A1XY"TMN$O`(U.$($

*8V5-(1$I(1)(*,$&W$,:-$A1XY"$1-V-H,&1.$X)*0=$,&$,:-$<;V5)*$`#$H1&'&,-1$,&$(V,)I(,-$V-55$H1&5)W-1(,)&*$X8,$)=$

*-6(,)I-5;$V&*,1&55-0$X;$H#D/%SP$<-55P$@)6*(5P$#&.$#NLD]#NMJP$

/*,&*.$AP@P.$c:(=:6:(-).$^P9P.$a-X-1.$RP+P.$7V<(**.$<P.$S)=V:-1.$9P7P.$<:-8*6.$>P`P.$c(=='(**.$7P.$7-==)*6.$/P.$

b5-)*.$%P.$@V:[(X.$7P^P.$-,$(5P$T!NNDUP$%-V-H,&1$,;1&=)*-$O)*(=-$A1XYD$'&085(,-=$*-81&X5(=,$')61(,)&*$(*0$

H5(V-'-*,$)*$,:-$(085,$W&1-X1()*P$?(,P$?-81&=V)P$'.$#"#C]#"!MP$

/f-)5(*.$%P>P.$`&*(,).$FP.$3(5('(1V:8O.$/P.$91(H(==&.$SP.$b(&8.$7P.$3-O(1=O;.$eP.$@80&5.$7P.$(*0$<1&V-.$<P7P$

T!NNJUP$aa$0&'()*QV&*,()*)*6$H1&,-)*=.$aa\g$(*0$e/3.$V&'H-,-$W&1$)*,-1(V,)&*$[),:$A1XYQD$(*0$'&085(,-$

),=$,1(*=V1)H,)&*(5$W8*V,)&*P$<(*V-1$%-=P$%(.$KLKD]KLL!P$

/1(=(0(.$%P%P.$(*0$<(1H-*,-1.$cP$T!NNJUP$@-V1-,(=-Q0-H-*0-*,$,;1&=)*-$H:&=H:&1;5(,)&*$&W$70'!$X;$,:-$A1XYQD$

)*,1(V-5585(1$0&'()*$W1(6'-*,P$RP$Y)&5P$<:-'P$#)$.$"NLM"]"NLMLP$

/1-*V)X)(.$RP7P.$3(=,&1QS5&1-=.$`P.$Y(8-1.$/PSP.$@V:85Z-.$RP\P.$(*0$Y)&*0).$%P7P$T!N#"UP$/c<$H1&,-)*$O)*(=-=d$W1&'$

=,18V,81(5$'-V:(*)='$&W$1-685(,)&*$,&$(55&=,-1)V$0186$0-I-5&H'-*,$W&1$,:-$,1-(,'-*,$&W$:8'(*$0)=-(=-=P$

Y)&V:)'P$Y)&H:;=P$/V,($")!&.$#"N!]#"!#P$

/1)-*,).$<P.$h(*&*).$7P.$3)6*(,,(.$@P.$`-5$%)&.$/P.$<(15&*).$@P.$9-X(50).$7P.$9-0(50).$cP.$(*0$9-=-).$/P$T!N#KUP$

31-V5)*)V(5$-I)0-*V-$&W$'85,)H5-$'-V:(*)='=$8*0-15;)*6$,1(=,8Z8'(X$1-=)=,(*V-$)*$6(=,1)V$V(*V-1P$\*V&,(16-,$'.$

#MD!D]#MD"CP$

Y(-.$RP/P.$e&&*.$@P.$3(1O.$@PQeP.$+--.$RP^P.$^[(*6.$RPQAP.$b)'.$^P.$@-&.$ePQaP.$<:(.$ePRP.$^&*6.$@P3P.$b)'.$^P.$-,$(5P$

T!N#DUP$/*$8*V&*I-*,)&*(5$b>9A?>?EA1XYDQ'-0)(,-0$0&[*=,1-('$=)6*(5$&W$AcS$8H1-685(,-=$VQR8*$(*0$,:-$

)*I(=)I-*-==$&W$V&5&1-V,(5$V(*V-1$V-55=P$<5)*P$<(*V-1$%-=P$\WWP$RP$/'P$/==&VP$<(*V-1$%-=P$#$.$D##J]D#!MP$

Y(-.$RP/P.$b:&.$`P^P.$@8*.$APcP.$b&.$ePQ@P.$e&&*.$@P.$+--.$bP^P.$/:*.$bPeP.$+--.$RP^P.$R&&.$ePAP.$<:8*6.$>PRP.$-,$(5P$T!N#KUP$

A5-I(,-0$<&-_H1-==)&*$&W$b>9A?>?$(*0$,:-$A1XYD$<e9Q!$>=&W&1'$31&'&,-=$,:-$91(*=),)&*$W1&'$<&5&*$/0-*&'($

,&$<(1V)*&'($S&55&[)*6$/3<$5&==P$<5)*P$<(*V-1$%-=P$\WWP$RP$/'P$/==&VP$<(*V-1$%-=P$##.$#!MD]#!CDP$

Y(OO-1.$RP.$@H),=.$7P.$?--Wi-=.$RP.$(*0$Y-15)*.$>P$T!N#LUP$9:-$AcS%$&0;==-;$Q$W1&'$(V,)I(,)&*$,&$0-=,18V,)&*$)*$=H(V-$

(*0$,)'-P$RP$<-55$@V)P$"!$.$DNML]DNCKP$

Y(50[)*.$/P@P$T!NN#UP$<&*,1&5$&W$&*V&6-*-=)=$(*0$V(*V-1$,:-1(H;$1-=)=,(*V-$X;$,:-$,1(*=V1)H,)&*$W(V,&1$?SQ

O(HH(YP$RP$<5)*P$>*I-=,P$"$'.$!D#]!DKP$

Y(1*-=.$?P+P3P.$b:(I(1).$@P.$Y&5(*0.$cP3P.$<1('-1.$/P.$b*&_.$aPSP.$(*0$Y8*01-0.$?PRP$T!NNJUP$/X=-*V-$&W$^A%D$

-_H1-==)&*$H1-0)V,=$1-V811-*V-$&W$08V,(5$V(1V)*&'($)*$=),8$&W$,:-$X1-(=,P$<5)*P$<(*V-1$%-=P$\WWP$RP$/'P$/==&VP$

<(*V-1$%-=P$"".$!#K"]!#KMP$



!J#$

$

Y-0)*6-1.$`P^P.$c&50W)*-.$>P`P.$<&1X)*.$RP/P.$%&-55.$7PbP.$(*0$/0('=.$@P^P$T!N#JUP$`)WW-1-*,)(5$H(,:[(;$V&8H5)*6$&W$

,:-$(V,)I(,-0$)*=85)*$1-V-H,&1$01)I-=$=)6*(5)*6$=-5-V,)I),;$X;$g7-,/.$(*$(55&=,-1)V$H(1,)(5$(6&*)=,$(*,)X&0;P$RP$

3:(1'(V&5P$A_HP$9:-1P$!(!.$"J]D"P$

Y268-5)*.$aP.$`j(Z$S5(f82.$7P<P.$31&)-,,).$<PRP.$<(;1&5.$SP.$%)I(=.$7P/P.$9O(V:.$7P.$%&=-'X5),.$<P.$9&VV).$RP7P.$

<:(11-(8.$AP^P.$@V:)55(V).$%P.$-,$(5P$T!N#NUP$31&6-=,-1&*-$1-V-H,&1$)*08V-=$A1XYQ!$*8V5-(1$,1(*=5&V(,)&*$,&$

H1&'&,-$X1-(=,$V(*V-1$61&[,:$I)($($*&I-5$,1(*=V1)H,)&*(5$-WW-V,d$A1XYQ!$W8*V,)&*$(=$($V&(V,)I(,&1$&W$@,(,"P$7&5P$

<-55P$Y)&5P$!$.$JDJK]JDL!P$

Y-*Qe&=-W.$%P.$@,(11.$/P.$b(1(8=:.$FP.$+&-[.$FP.$+-IQ/1).$@P.$Y(1*-(.$>P.$+)0([).$cP.$@:,(X=O;.$/P.$c1-)W.$eP.$e(10-*.$eP.$

-,$(5P$T!NNLUP$A1XYQD$'(;$V&*,1&5$X-:(I)&1$&W$H1&=,(,-$V(*V-1$V-55=$(*0$=-1I-$(=$($,(16-,$W&1$'&5-V85(1$,:-1(H;P$

9:-$31&=,(,-$%'.$ML#]MMNP$

Y-16-1.$7PYP.$7-*01&5(.$RP7P.$(*0$+-''&*.$7P/P$T!NNDUP$A1XY"E^A%"$0&-=$*&,$:&'&0)'-1)Z-$8H&*$*-81-685)*$

X)*0)*6$(,$,:-$V-55$=81W(V-P$SAY@$+-,,P$(%*.$""!]""KP$

Y-1=-55.$bP.$/1(X.$@P.$^(1)*6.$YP.$(*0$bk:*.$YP$T!NNCUP$?-81-685)*#EA1XYD$=)6*(5)*6$)*08V-=$V(10)&';&V;,-$

H1&5)W-1(,)&*$(*0$1-H()1$&W$:-(1,$)*i81;P$<-55$"!).$!JL]!LNP$

Y:(=O(1.$FP.$c&50W)*-.$>P`P.$Y-0)*6-1.$`P^P.$+(8.$/P.$b8(*.$^PSP.$c1&==.$+P7P.$^(*0(.$7P.$7(008_.$YP/P.$a(,=&*.$

@P%P.$h:8.$@P.$-,$(5P$T!N#!UP$/$W855;$:8'(*.$(55&=,-1)V$'&*&V5&*(5$(*,)X&0;$,:(,$(V,)I(,-=$,:-$)*=85)*$1-V-H,&1$(*0$

)'H1&I-=$65;V-')V$V&*,1&5P$`)(X-,-=$%".$#!K"]#!L#P$

Y)4V:-.$>P.$\*&0;.$3P.$9&Z58.$@P.$`1)&8V:.$bP.$F)0(80.$7P.$(*0$+)0-1-(8.$%P$T!NN"UP$31&6*&=,)V$I(58-$&W$A%YY$W(')5;$

'%?/$-_H1-==)&*$)*$X1-(=,$V(1V)*&'(=P$>*,P$RP$<(*V-1$"$%.$LJM]LKJP$

Y5&X-5.$<P3P$T!NNJUP$/`/7=d$O-;$V&'H&*-*,=$)*$AcS%$=)6*(55)*6$(*0$0-I-5&H'-*,P$?(,P$%-IP$7&5P$<-55$Y)&5P$%.$

"!]D"P$

Y&558.$+P%P.$%-*.$RP.$Y5-==)*6.$/P7P.$b(,1-00;.$%P%P.$c(&.$cP.$g8.$+P.$a(*6.$RP.$@8.$SP.$(*0$a-):8(.$hP$T!N#DUP$

>*I&5I-'-*,$&W$0-$*&I&$=;*,:-=)Z-0$H(5'),(,-$(*0$'),&V:&*01)(5$AcS%$)*$AcS$)*08V-0$'),&V:&*01)(5$W8=)&*$&W$

V(*V-1$V-55=P$<-55$<;V5-$c-&16-,P$9-_$"!.$!D#J]!D"NP$

Y&8;()*.$@P.$+&*6&.$3P/P.$+).$@P.$S-168=&*.$bP7P.$(*0$+-(:;.$`PRP$T!NNJUP$9:-$-_,1(V-5585(1$1-6)&*$&W$A1XYD$(0&H,=$($

,-,:-1-0$V&*W&1'(,)&*$)*$,:-$(X=-*V-$&W$5)6(*0P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$#.$#JN!D]#JN!CP$

Y8==8.$SP.$%(*-55-,,).$SP\P.$c-==).$7P.$c1(Z)(*).$<P.$+(*Z(.$3P.$+(81)&5(.$+P.$3(580-,,).$cP.$(*0$/5'(0&1).$cP$T!N#!UP$

>''8*&:)=,&V:-')V(5$-_H1-==)&*$H(,,-1*=$&W$,:-$^A%D$1-V-H,&1=$)*$*&1'(5$'8V&=($(*0$)*$5(1;*6-(5$=f8('&8=$

V-55$V(1V)*&'(=d$(*,)&*V&6-*)V$=)6*)W)V(*V-$&W$,:-$^A%D$H1&,-)*$)*$5(1;*6-(5$=f8('&8=$V-55$V(1V)*&'(P$9:-$

+(1;*6&=V&H-$"##.$#L!D]#L""P$

<(*W)-50.$bP.$+).$RP.$a)5O)*=.$\P7P.$7&11)=&*.$7P7P.$B*6.$7P.$a-55=.$aP.$a)55)('=.$<P%P.$+)X;.$bP9P.$F855:&1=,.$`P.$

Y8&*(**&.$/P.$-,$(5P$T!N#JUP$%-V-H,&1$,;1&=)*-$O)*(=-$A%YYD$'-0)(,-=$(Vf8)1-0$1-=)=,(*V-$,&$A%YY!$)*:)X),&1=$)*$

X1-(=,$V(*V-1$V-55=P$<-55$<;V5-$c-&16-,P$9-_$"&.$KDM]KJJP$

<(&.$gP.$h:8.$^P.$/5)Q\='(*.$SP.$(*0$+&.$^PQaP$T!N##UP$AcS%$(*0$AcS%I>>>$8*0-16&$=,1-==Q$(*0$AcS%$O)*(=-$

)*:)X),&1Q)*08V-0$'),&V:&*01)(5$,1(*=5&V(5)Z(,)&*d$($H&,-*,)(5$'-V:(*)='$&W$AcS%Q01)I-*$(*,(6&*)='$&W$

(H&H,&=)=P$7&5P$<(*V-1$"$.$!KP$

<(H-5(*.$7P.$3865)(*&.$+P.$`-$/Z('X8i(.$AP.$Y&Z&I)V.$>P.$@()*).$bP@P.$@&,)1)&8.$<P.$+&).$@P.$(*0$3)VV(1,Qc-X:(1,.$7PRP$

T!N#"UP$3-1,8Z8'(Xd$*-[$:&H-$W&1$H(,)-*,=$[),:$^A%!QH&=),)I-$X1-(=,$V(*V-1P$/**P$\*V&5P$\WWP$RP$A81P$@&VP$7-0P$

\*V&5P$#&.$!L"]!M!P$

<(1H-*,-1.$cP$T!NN"UP$A1XYQDd$'-V:(*)='$&W$(V,)&*$(*0$X)&5&6;P$A_HP$<-55$%-=P$#)&.$KK]LLP$

<(1H-*,-1.$cP.$+-'X(V:.$bPRP.$7&11)=&*.$7P7P.$(*0$<&:-*.$@P$T#CLJUP$<:(1(V,-1)Z(,)&*$&W$,:-$X)*0)*6$&W$#!JQ>Q

5(X-5-0$-H)0-1'(5$61&[,:$W(V,&1$,&$:8'(*$W)X1&X5(=,=P$RP$Y)&5P$<:-'P$#($.$D!CL]D"NDP$

<(1H-*,-1.$cP.$b)*6.$+P.$(*0$<&:-*.$@P$T#CLCUP$%(H)0$-*:(*V-'-*,$&W$H1&,-)*$H:&=H:&1;5(,)&*$)*$/QD"#$V-55$

'-'X1(*-$H1-H(1(,)&*=$X;$-H)0-1'(5$61&[,:$W(V,&1P$RP$Y)&5P$<:-'P$#(&.$DMMD]DMC#P$



!J!$

$

<(=,)65)&*).$SP.$9(65)(X8-.$AP.$<('H)65)&.$7P.$38H(.$@P7P.$Y(5=(1).$/P.$(*0$72*(10.$@P$T!NNKUP$%&5-$&W$-_&*Q#KQ

0-5-,-0$^A%!$)*$X1-(=,$V(1V)*&'(=P$A*0&V1P$%-5(,P$<(*V-1$"!.$!!#]!"!P$

<:(VO&.$/PQ7P.$?(;(O.$7P.$c1-)*-0-1.$<PSP.$`-5)==-1.$^P7P.$(*0$78Z;O(*,&I.$FP%P$T!N#!UP$<&55(X&1(,)I-$

-*:(*V-'-*,$&W$(*,)X&0;$X)*0)*6$,&$0)=,)*V,$3A</7Q#$-H),&H-=$'&085(,-=$-*0&,:-5)(5$,(16-,)*6P$35&@$\*-$'.$

-"DCJMP$

<:(),(*;(.$cPFP.$@,-I-*.$/PRP.$(*0$Y(X8.$3P3P$T!N#NUP$3/%3Q#$V5-(I(6-$W1(6'-*,=d$=)6*(,81-=$&W$V-55Q0-(,:$

H1&,-(=-=$)*$*-81&0-6-*-1(,)&*P$<-55$<&''8*P$@)6*(5P$<<@$).$"#P$

<:(*6-8_.$RPQ3P.$(*0$<:1)=,&H&85&=.$/P$T!N#KUP$/55&=,-1)V$7&085(,)&*$(=$($B*)W;)*6$7-V:(*)='$W&1$%-V-H,&1$

S8*V,)&*$(*0$%-685(,)&*P$<-55$"%%.$#NMD]##N!P$

<:(*6-8_.$RPQ3P.$(*0$<:1)=,&H&85&=.$/P$T!N#LUP$/55&=,-1)V$'&085(,)&*$(=$($8*)W;)*6$'-V:(*)='$W&1$1-V-H,&1$

W8*V,)&*$(*0$1-685(,)&*P$`)(X-,-=$\X-=P$7-,(XP$"*+,-../+".$D]!#P$

<:-.$9PQSP.$+)*.$<PQaP.$a8.$ePQeP.$<:-*.$ePQRP.$^(*.$<PQ+P.$<:(*6.$eP.$a8.$<PQ9P.$^=)(&.$9PQ^P.$^&*6.$9PQ7P.$(*0$e(*6.$

3PQ<P$T!N#JUP$7),&V:&*01)(5$,1(*=5&V(,)&*$&W$AcS%$1-685(,-=$'),&V:&*01)($0;*(')V=$(*0$H1&'&,-=$'-,(=,(=)=$)*$

?@<+<P$\*V&,(16-,$%.$"L"DC]"L"KKP$

<:-*.$gP.$+-IO&[),Z.$cP.$9Z(:(1.$AP.$b(18*(6(1(*.$`P.$+(I).$@P.$Y-*QY(18V:.$?P.$+-),*-1.$\P.$%(,ZO)*.$YPRP.$Y(V8=.$

@P@P.$(*0$e(10-*.$eP$T#CCKUP$/*$)''8*&5&6)V(5$(HH1&(V:$1-I-(5=$X)&5&6)V(5$0)WW-1-*V-=$X-,[--*$,:-$,[&$

?`SE:-1-685)*$1-V-H,&1=.$A1XYQ"$(*0$A1XYQDP$RP$Y)&5P$<:-'P$#'".$LK!N]LK!CP$

<:-*6.$lPQ<P.$9)O:&')1&I.$\P.$h:&8.$aP.$(*0$<(1H-*,-1.$cP$T!NN"UP$AV,&0&'()*$V5-(I(6-$&W$A1XYQDd$

V:(1(V,-1)Z(,)&*$&W$,:-$V5-(I(6-$=),-$(*0$'MN$W1(6'-*,P$RP$Y)&5P$<:-'P$#').$"MD!#]"MD!LP$

<:)*O-1=.$7P.$(*0$<&:-*.$@P$T#CM#UP$381)W)-0$AcS$1-V-H,&1QO)*(=-$)*,-1(V,=$=H-V)W)V(55;$[),:$(*,)X&0)-=$,&$%&8=$

=(1V&'($I)18=$,1(*=W&1')*6$H1&,-)*P$?(,81-$#*$.$J#K]J#CP$

<:)**(081().$cP.$F)i(;(5)*6('.$@P.$(*0$%(=:').$%P$T!NNMUP$Y>b.$,:-$W&8*0)*6$'-'X-1$&W$,:-$Y^"Q&*5;$W(')5;$

H1&,-)*=d$'-V:(*)='=$&W$V-55$0-(,:$(*0$1&5-$)*$V(*V-1$(*0$H(,:&6-*)V$H1&V-==-=P$\*V&6-*-$#'+,-../+".$@!NQ!CP$

<:)&.$>P>P<P.$(*0$98I-=&*.$`P/P$T!N#LUP$%\@$)*$<(*V-1d$9:-$Y81*)*6$l8-=,)&*P$91-*0=$7&5P$7-0P$#!.$D##]D!CP$

<:)8.$7P+P.$(*0$c)55)5(*0.$cP+P$T!N#KUP$A*6)*--1)*6$(*,)X&0;$,:-1(H-8,)V=P$<811P$\H)*P$@,18V,P$Y)&5P$!).$#K"]#L"P$

<:&.$^PQ@P.$(*0$+-(:;.$`PRP$T!NN!UP$@,18V,81-$&W$,:-$-_,1(V-5585(1$1-6)&*$&W$^A%"$1-I-(5=$(*$)*,-10&'()*$,-,:-1P$

@V)-*V-$#*'.$#""N]#"""P$

<:&.$^PQ@P.$7(=&*.$bP.$%(';(1.$bPgP.$@,(*5-;.$/P7P.$c(X-55).$@PYP.$`-**-;.$`PaP.$(*0$+-(:;.$`PRP$T!NN"UP$@,18V,81-$

&W$,:-$-_,1(V-5585(1$1-6)&*$&W$^A%!$(5&*-$(*0$)*$V&'H5-_$[),:$,:-$^-1V-H,)*$S(XP$?(,81-$&#".$LJK]LKNP$

<:&X&,&I(.$bP.$@H;1&H&85&8.$>P.$<(1I-1.$RP.$7(*-O.$@P.$^-(,:.$RPbP.$c855)VO.$aPRP.$Y(15&[.$`P^P.$@(16-*,.$>P+P.$(*0$

7(10&*.$^PRP$T!NN!UP$^-H(1)*QX)*0)*6$-H)0-1'(5$61&[,:$W(V,&1$(*0$),=$1-V-H,&1$A1XYD$'-0)(,-$)'H5(*,(,)&*$&W$

,:-$:8'(*$X5(=,&V;=,P$7-V:P$`-IP$""*.$#"L]#DDP$

<:8(.$eP+P.$>,&.$eP.$3&5-.$RP<P7P.$?-['(*.$@P.$<:)*.$@PQSP.$@,-)*.$%P<P.$A55)=.$>P\P.$<(50(=.$<P.$\G^(1-.$7PRP.$7811-55.$/P.$

-,$(5P$T!NNCUP$9:-$?%c#$6-*-$)=$W1-f8-*,5;$=)5-*V-0$X;$'-,:;5(,)&*$)*$X1-(=,$V(*V-1=$(*0$)=$($=,1&*6$V(*0)0(,-$

W&1$,:-$MH$,8'&81$=8HH1-==&1$6-*-P$\*V&6-*-$#).$DND#]DNJ!P$

<:8*6.$>P.$/O),(.$%P.$F(*05-*.$%P.$9&&'1-.$`P.$@V:5-==)*6-1.$RP.$(*0$7-55'(*.$>P$T!N#NUP$@H(,)(5$V&*,1&5$&W$AcS$

1-V-H,&1$(V,)I(,)&*$X;$1-I-1=)X5-$0)'-1)Z(,)&*$&*$5)I)*6$V-55=P$?(,81-$&%&.$LM"]LMLP$

<&:-*.$@P$T!NNMUP$\1)6)*=$&W$61&[,:$W(V,&1=d$?cS$(*0$AcSP$RP$Y)&5P$<:-'P$#)!.$""LC"]""LCLP$

<&8'()55-(8.$SP.$Sk1,:(8-1.$7P.$b*&X5)V:.$RP/P.$(*0$c&*Zm5-ZQc(),m*.$7P$T!NNCUP$`)1-V,)&*(5$`-5,($(*0$?&,V:$

,1(WW)VO)*6$)*$@(1($-*0&=&'-=$081)*6$(=;''-,1)V$V-55$0)I)=)&*P$?(,81-$&().$#NJ#]#NJJP$



!J"$

$

`(=.$3P7P.$9:&1.$/P`P.$A06-1,&*.$@P7P.$Y(11;.$@PbP.$<:-*.$`PSP.$(*0$R&*-=.$SPAP$T!N#NUP$%-(V,)I(,)&*$&W$

-H)6-*-,)V(55;$=)5-*V-0$^A%DEA%YYD$1-=85,=$)*$(H&H,&=)=$&W$X1-(=,$,8'&1$V-55=P$\*V&6-*-$#*.$J!#D]J!#CP$

`(I)-=.$/P7P.$/55(*.$APcP.$b--X5-.$/P^P.$`-56(0&.$RP.$<&==)*=.$YP3P.$7),1&H&85&8.$/P?P.$3(*6.$7P\PeP.$<-=O(.$9P.$

Y-(I)5.$/PRP.$<1(66=.$cP.$-,$(5P$T!N#LUP$/55&=,-1)V$'-V:(*)='$&W$(V,)&*$&W$,:-$,:-1(H-8,)V$(*,)Q>6A$(*,)X&0;$

&'(5)Z8'(XP$RP$Y)&5P$<:-'P$#*#.$CCLJ]CCMLP$

`(I)-=.$@P.$^&5'-=.$/P.$+&'&.$+P.$@,-)*O('H.$7P3P.$b(*6.$^P.$7855-1.$<PeP.$(*0$a)5=&*.$YP@P$T!N#DUP$^)6:$)*V)0-*V-$

&W$A1XY".$A1XYD.$(*0$7A9$-_H1-==)&*$)*$&I(1)(*$V(*V-1P$>*,P$RP$c;*-V&5P$3(,:&5P$\WWP$RP$>*,P$@&VP$c;*-V&5P$3(,:&5P$

!!.$DN!]D#NP$

`-$@'-,.$SP.$<:1)=,&H&85&=.$/P.$(*0$<(1'-5)-,.$3P$T!N#DUP$/55&=,-1)V$,(16-,)*6$&W$1-V-H,&1$,;1&=)*-$O)*(=-=P$?(,P$

Y)&,-V:*&5P$!#.$###"]##!NP$

`-'&1;.$7P+P.$Y&-1*-1.$RP+P.$`(I)0=&*.$%P.$S(8=,.$aP.$7);(O-.$9P.$+--.$>P.$^k,,-'(**.$7P.$`&865(=.$%P.$^(00(0.$cP.$

(*0$3(1=&*=.$@PRP$T!NNCUP$AH)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$,1(*=5&V(,)&*$,&$,:-$'),&V:&*01)(d$1-685(,)&*$(*0$

-WW-V,P$RP$Y)&5P$<:-'P$#)&.$"KJC!]"KKNDP$

`-HX&;58.$<P.$^n55-1:(6-.$7P.$@V:*811X8=V:.$@P.$Y18*0)*.$3P.$\-1,-5.$aP^P.$@V:1(,,-*:&5Z.$/P.$(*0$^n65)*6-1.$cPBP$

T!N#!UP$?-81-685)*Q#$1-V-H,&1$,;1&=)*-$O)*(=-$A1XYD$)=$8H1-685(,-0$)*$')0X1()*$0&H(')*-16)V$*-81&*=$)*$

3(1O)*=&*$0)=-(=-P$?-81&=V)P$+-,,P$(!".$!NC]!#DP$

`-1)X-.$eP+P.$a)50.$3P.$<:(*01(=:(O-1.$/P.$<81(O.$RP.$@V:')0,.$7P^P^P.$b(5()0Z)0)=.$eP.$7)58,)*&I)V.$?P.$

b1(,V:'(1&I(.$>P.$Y8-1O5-.$+P.$S-,V:O&.$7PRP.$-,$(5P$T!NNCUP$%-685(,)&*$&W$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$

,1(WW)VO)*6$X;$5;=)*-$0-(V-,;5(=-$^`/<KP$@V)P$@)6*(5P$#.$1(MDP$

`:)55&*.$/P@P.$^(6(*.$@P.$%(,:.$\P.$(*0$b&5V:.$aP$T!NNLUP$7/3$O)*(=-$=)6*(55)*6$H(,:[(;=$)*$V(*V-1P$\*V&6-*-$#%.$

"!LC]"!CNP$

`)*6.$eP.$+)8.$hP.$`-=().$@P.$h:(&.$eP.$+)8.$^P.$3(**-55.$+PbP.$e).$^P.$a1)6:,.$AP%P.$\[-*.$+PYP.$`-(*Q<&5&'X.$aP.$-,$(5P$

T!N#!UP$%-V-H,&1$,;1&=)*-$O)*(=-$A1XY!$,1(*=5&V(,-=$)*,&$'),&V:&*01)($(*0$1-685(,-=$V-5585(1$'-,(X&5)='P$?(,P$

<&''8*P$!.$#!L#P$

`&:-1,;.$RPbP.$Y&*0.$<P.$R(10)'.$/P.$/0-5'(*.$RP3P.$(*0$<5)*,&*.$cP7P$T#CCCUP$9:-$^A%Q!E*-8$1-V-H,&1$,;1&=)*-$

O)*(=-$6-*-$-*V&0-=$($=-V1-,-0$(8,&)*:)X),&1P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$*%.$#NMKC]#NMLDP$

`&')*68-Z.$@P+P.$^-60-.$cPFP.$^(*=&*.$RPAP.$g)(*6.$^P.$7(*0)O)(*.$`P.$Y&=[-55.$<P/P.$<:)8.$<P.$a8.$eP.$9=().$@P3P.$

S5-VO.$`P.$-,$(5P$T!N#MUP$/*,)X&0;Q'-0)(,-0$=,(X)5)Z(,)&*$&W$?%c#$)*08V-=$X-:(I)&1(5$(*0$-5-V,1&H:;=)&5&6)V(5$

(5,-1(,)&*=$)*$(085,$')V-P$@V)P$%-HP$).$M!"CP$

`&[*[(10.$RP.$e(10-*.$eP.$7(;-=.$AP.$@V1(V-.$cP.$9&,,;.$?P.$@,&VO[-55.$3P.$B551)V:.$/P.$@V:5-==)*6-1.$RP.$(*0$

a(,-1W)-50.$7P`P$T#CMDUP$<5&=-$=)')5(1),;$&W$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$(*0$IQ-1XQY$&*V&6-*-$H1&,-)*$

=-f8-*V-=P$?(,81-$!$'.$J!#]J!LP$

`8X2.$3PAP.$e(*.$SP.$38*),.$@P.$c)1)=:.$?P.$7VA51&;.$@PRP.$a(=:)*6,&*.$7PbP.$(*0$3&5O.$`PYP$T!N#!UP$AH)0-1'(5$61&[,:$

W(V,&1$1-V-H,&1$)*:)X),=$V&5),)=Q(==&V)(,-0$V(*V-1$)*$')V-P$RP$<5)*P$>*I-=,P$"##.$!LMN]!LC!P$

A5-*)8=.$bP.$<&1W(=.$cP.$3(85.$@P.$<:&).$<PRP.$%)&.$<P.$35&['(*.$cP`P.$(*0$b5(6=X18*.$7P$T#CCLUP$/$*&I-5$

i8_,('-'X1(*-$0&'()*$)=&W&1'$&W$^A%DEA1XYDP$>=&W&1'Q=H-V)W)V$,)==8-$0)=,1)X8,)&*$(*0$0)WW-1-*,)(5$H1&V-==)*6$

)*$1-=H&*=-$,&$H:&1X&5$-=,-1P$RP$Y)&5P$<:-'P$#'#.$!KLK#]!KLKMP$

A5-*)8=.$bP.$<:&).$<PRP.$3(85.$@P.$@(*,)-=,-I(*.$AP.$?)=:).$AP.$(*0$b5(6=X18*.$7P$T#CCCUP$<:(1(V,-1)Z(,)&*$&W$($

*(,81(55;$&VV811)*6$A1XYD$)=&W&1'$,:(,$0&-=$*&,$X)*0$&1$(V,)I(,-$H:&=H:(,)0;5$)*&=),&5$"QO)*(=-P$\*V&6-*-$").$

!KNL]!K#JP$

A5)Z(50-.$3PFP.$<&10&$%8==&.$%P>P.$<:-1I&.$7PSP.$(*0$@V:)55(V).$%P$T!N#KUP$A1XYQ!$*8V5-(1$W8*V,)&*$)*$X1-(=,$V(*V-1$

61&[,:.$'-,(=,(=)=$(*0$1-=)=,(*V-$,&$,:-1(H;P$A*0&V1P$%-5(,P$<(*V-1$#!.$9!D"]9!JLP$



!JD$

$

A1X-*.$+P.$^-.$7PQgP.$+(-1-'(*=.$/P.$3(1O.$AP.$(*0$Y8&*(**&.$/P$T!N#MUP$/$?&I-5$B5,1(=-*=),)I-$>*$@),8$

^;X1)0)Z(,)&*$/HH1&(V:$,&$`-,-V,$@:&1,$@-f8-*V-=$(*0$@H5)V-$F(1)(*,=$[),:$<-5585(1$%-=&58,)&*P$7&5P$?-81&X)&5P$

((.$K#KC]K#M#P$

A=H-i&.$/PYP.$c(&.$cP.$Y5(VO.$bP.$c(;(,1).$@P.$F-5(*0.$?P.$b)'.$RP.$<:-*.$9P.$@80&5.$7P.$a(5O-1.$<P.$(*0$Y-0W&10.$7P9P$

T!N#LUP$3%79J$<Q,-1')*(5$3:&=H:&1;5(,)&*$7&085(,-=$($#DQ"Q"E3`h$>*,-1(V,)&*$@[),V:P$RP$Y)&5P$<:-'P$#*#.$

!!JJ]!!KJP$

A=H-1.$%P7P.$3(*O&*)*.$7P@P.$(*0$+&-X.$RP/P$T!NNKUP$?-81-685)*=d$I-1=(,)5-$61&[,:$(*0$0)WW-1-*,)(,)&*$W(V,&1=$)*$

*-1I&8=$=;=,-'$0-I-5&H'-*,$(*0$:8'(*$0)=-(=-P$Y1()*$%-=P$%-IP$(".$#K#]#LJP$

A,&.$bP.$^&'';&.$/P.$e&*-'),=8.$%P.$(*0$/X-.$@PQ>P$T!N#NUP$A1XYD$=)6*(5=$?-81-685)*#Q=,)'85(,-0$V-55$

H1&5)W-1(,)&*$(*0$VQW&=$6-*-$-_H1-==)&*$,:1&86:$H:&=H:&1;5(,)&*$&W$=-18'$1-=H&*=-$W(V,&1$X;$'),&6-*Q

(V,)I(,-0$H1&,-)*$O)*(=-$V(=V(0-P$7&5P$<-55P$Y)&V:-'P$!!*.$##C]#!JP$

S(55=.$`P+P$T!NN"UP$?-81-685)*=d$W8*V,)&*=.$W&1'=.$(*0$=)6*(5)*6$=,1(,-6)-=P$A_HP$<-55$%-=P$#)&.$#D]"NP$

S(,&O8*.$/P/P.$`([=&*.$FP+P.$(*0$`([=&*.$9P7P$T!N#DUP$3(1,:(*(,&=d$'),&V:&*01)(5Q5)*O-0$'-V:(*)='=$(*0$

,:-1(H-8,)V$&HH&1,8*),)-=P$Y1P$RP$3:(1'(V&5P$"'".$!NNN]!N#KP$

S-*6.$@PQ7P.$@(1,&1.$<P>P.$^8*,-1.$`P.$h:&8.$^P.$e(*6.$gP.$<(=O-;.$+P@P.$`;.$%P.$781(&O(Q<&&O.$%P@P.$(*0$A(1H.$^P@P$

T!NNLUP$9:-$^A%D$V;,&H5(=')V$0&'()*.$X8,$*&,$),=$<$,-1')*8=.$)*:)X),=$'(''(1;$V-55$H1&5)W-1(,)&*P$7&5P$

A*0&V1)*&5P$Y(5,)'P$70$#".$#MK#]#MLKP$

S-*6.$@PQ7P.$781(&O(Q<&&O.$%P@P.$^8*,-1.$`P.$@(*0(:5.$7P/P.$<(=O-;.$+P@P.$7);(Z([(.$bP.$/,W).$/P.$(*0$A(1H.$^P@P$

T!NNCUP$9:-$A"$8X)f8),)*$5)6(=-$aa3#$=-5-V,)I-5;$,(16-,=$^A%D$(*0$),=$H1&,-&5;,)V(55;$0-1)I-0$=)6*(5)*6$)=&W&1'=$

W&1$0-61(0(,)&*P$7&5P$<-55P$Y)&5P$#*.$MC!]CNKP$

S-168=&*.$bP7P.$`(15)*6.$3PRP.$7&:(*.$7PRP.$7(V(,--.$9P+P.$(*0$+-''&*.$7P/P$T!NNNUP$A_,1(V-5585(1$0&'()*=$01)I-$

:&'&Q$X8,$*&,$:-,-1&Q0)'-1)Z(,)&*$&W$-1XY$1-V-H,&1=P$A7Y\$RP$"*.$DK"!]DKD"P$

S-1&Z.$bP.$a)55)('=.$AP.$(*0$%)-=-.$`PRP$T!NN!UP$A1XY!$(*0$A1XY"$0&$*&,$f8(*,),(,)I-5;$'&085(,-$5)6(*0Q)*08V-0$

A1XYD$,;1&=)*-$H:&=H:&1;5(,)&*P$<-55P$@)6*(5P$"&.$LC"]LCMP$

S-11-,,).$AP.$`)$7(1V&,855)&.$+P.$c-==).$7P.$7(,,-).$9P.$c1-V&.$/P.$3&.$/P.$`-$@'(-5-.$AP.$c)(*6(=H-1&.$SP.$%)VV(10).$%P.$

`)$%&VV&.$<P.$-,$(5P$T!NNKUP$/5,-1*(,)I-$=H5)V)*6$&W$,:-$A1XYQD$V;,&H5(=')V$0&'()*$(*0$),=$1-685(,)&*$X;$:-06-:&6$

=)6*(5)*6$)0-*,)W;$0)=,)*V,$'-0855&X5(=,&'($=8X=-,=P$\*V&6-*-$#(.$L!KL]L!L"P$

S-=,i-*=.$?P.$F(*0-*$Y-16:-.$9P.$(*0$F(*0-*(X--5-.$3P$T!NNKUP$?-V1&=)=.$($[-55Q&1V:-=,1(,-0$W&1'$&W$V-55$

0-')=-d$=)6*(55)*6$V(=V(0-=.$)'H&1,(*,$'-0)(,&1=$(*0$V&*V&'),(*,$)''8*-$1-=H&*=-P$Y)&V:)'P$Y)&H:;=P$/V,($

"'('.$#"L#]#"MLP$

S)00-=.$%PRP.$R(*-=.$3PaP.$@)I-1,=-*.$@P3P.$@8,:-15(*0.$%P+P.$78=61&I-.$AP/P.$(*0$`(5;.$%PRP$T#CCMUP$>*:)X),)&*$&W$,:-$

7/3$O)*(=-$V(=V(0-$X5&VO=$:-1-685)*Q)*08V-0$V-55$V;V5-$H1&61-==)&*$)*$9QDL`$:8'(*$X1-(=,$V(*V-1$V-55=P$

\*V&6-*-$"%.$!MN"]!M#"P$

S5-)=:'(*.$@PRP.$@V:5-==)*6-1.$RP.$(*0$Y-*Q9(5.$?P$T!NN!UP$/$H8,(,)I-$'&5-V85(1Q(V,)I(,)&*$=[),V:$)*$,:-$

,1(*='-'X1(*-$0&'()*$&W$-1XY!P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$**.$#JC"L]#JCDNP$

S&5V:.$RP.$R8*;-*,.$SP.$F-10(68-1.$AP.$/85(0-55.$<P.$3)Z(11&.$RPcP.$Y-(=Qh(1(,-.$<P.$3(55o=.$7P.$(*0$<(')*=.$/P$T!N#!UP$

%&5-$&W$V-55$V;V5-$1-Q-*,1;$)*$*-81&*=d$($V&''&*$(H&H,&,)V$'-V:(*)='$&W$*-81&*(5$V-55$0-(,:P$?-81&,&_P$%-=P$

##.$#CJ]!NLP$

S&5,Z.$>P?P.$b(1&[.$7P.$(*0$a(==-1'(*.$@P7P$T!N#"UP$AI&58,)&*$(*0$-'-16-*V-$&W$,:-1(H-8,)V$'&*&V5&*(5$

(*,)X&0)-=d$[:(,$V(10)&5&6)=,=$*--0$,&$O*&[P$<)1V85(,)&*$"#'.$!!!!]!!"NP$

S&16-,.$/P.$7(1,)6*-,,).$+P.$386-,.$@P.$<(5Z&*-.$+P.$Y1(X-,Z.$@P.$3)V(10.$`P.$7&*,(680.$/P.$+)I(.$@P.$@,(.$/P.$`)*65).$SP.$

-,$(5P$T!N#MUP$/X-11(*,$A%YYDQ@%<$@)6*(5)*6$(=$($^(55'(1O$&W$c1&8H$D$7-0855&X5(=,&'($%-I-(5-0$X;$>*,-61(,)I-$

3:&=H:&H1&,-&')V$31&W)5)*6P$<(*V-1$<-55$!&.$"LCQ"CJP-LP$



!JJ$

$

S&I-(8.$YP.$/*V&,.$SP.$+-1&;.$<P.$3-,1-55).$/P.$%-)==.$bP.$F)*6,0-8_.$FP.$c)&10(*&.$@P.$S(W-81.$FP.$(*0$985(=*-.$`P$

T!NNCUP$`&[*Q1-685(,)&*$&W$,:-$'-,$1-V-H,&1$,;1&=)*-$O)*(=-$X;$H1-=-*)5)*Q0-H-*0-*,$1-685(,-0$

)*,1('-'X1(*-$H1&,-&5;=)=P$7&5P$Y)&5P$<-55$#$.$!DCJ]!JNLP$

S&;)5.$bPFP.$(*0$Y(1,5-,,.$?P+P$T!N#NUP$/*,)Q<`"N$/*,)X&0)-=$W&1$^&06O)*$5;'H:&'(P$<811P$^-'(,&5P$7(5)6P$%-HP$(.$

#DN]#DLP$

S1--0.$`P7P.$Y-=='(*.$?PRP.$b);(,O)*.$/P.$@(5(Z(1Q<(I(Z&=.$AP.$Y;1*-.$3P\P.$7&&1-.$RP\P.$F(55-;.$<P<P.$S-168=&*.$

bP7P.$+-(:;.$`PRP.$+)0O-.$`P@P.$-,$(5P$T!N#LUP$AcS%$+)6(*0=$`)WW-1-*,)(55;$@,(X)5)Z-$%-V-H,&1$`)'-1=$,&$@H-V)W;$

@)6*(5)*6$b)*-,)V=P$<-55$"'".$KM"QKCJP-#MP$

S1-6*(*.$SP.$c*(I).$@P.$7(V1p.$+P.$3-11&,-(8.$>P.$(*0$c('X(1&,,(.$cP$T!N#DUP$9:-$W&81$)=&W&1'=$&W$,:-$,;1&=)*-$

O)*(=-$1-V-H,&1$A1XYD$H1&I)0-$*-81(5$H1&6-*),&1$V-55=$[),:$(*$(0:-=)&*$H1-W-1-*V-$W&1$,:-$,1(*='-'X1(*-$

,;H-$>>>$)=&W&1'$&W$,:-$5)6(*0$*-81-685)*$#P$?-81&1-H&1,$#(.$!""]!D#P$

S1-;.$7P%P.$^)55)(10.$FP<P.$7855(*-.$7P9P.$(*0$3&5O.$`PYP$T!N#NUP$A1XYD$H1&'&,-=$V;V5&&_;6-*(=-Q!$-_H1-==)&*$

(*0$V-55$=81I)I(5$)*$V&5&*$-H),:-5)(5$V-55=P$+(XP$>*I-=,)6P$RP$9-V:P$7-,:&0=$3(,:&5P$*$.$#D#J]#D!DP$

S1)VO-1.$7P.$9&5O&I=O;.$/P7P.$Y&18,(),-.$FP.$<&5-'(*.$7P.$(*0$Y1&[*.$cP<P$T!N#MUP$?-81&*(5$<-55$`-(,:P$3:;=)&5P$

%-IP$*).$M#"]MMNP$

S8i)[(1(.$@P.$^8*6.$7P.$e('('&,&Q>X8=8O.$<PQ7P.$e('('&,&.$eP.$e('('&,&.$@P.$9&')68V:).$7P.$9(O-=:),(.$9P.$

^(;(=:).$7P.$@8-,(.$/P.$(*0$>[(=-.$^P$T!N#DUP$9:-$5&V(5)Z(,)&*$&W$^A%D$)*,1(V-5585(1$0&'()*$(*0$-_H1-==)&*$&W$),=$

(5,-1*(,-5;Q=H5)V-0$)=&W&1'=$:(I-$H1&6*&=,)V$=)6*)W)V(*V-$)*$A%q$^A%!Q$X1-(=,$V(*V-1P$\*V&,(16-,$(.$"C#C]"C"NP$

S8O(=([(.$eP.$9=8i).$RP.$S8.$@PQ<P.$9&')).$bP.$^&1,&*.$3P.$(*0$>'().$bP$T!N#JUP$7),&S(,-=d$)'H1&I-0$H1-0)V,)&*$&W$

'),&V:&*01)(5$,(16-,)*6$=-f8-*V-=$(*0$,:-)1$V5-(I(6-$=),-=P$7&5P$<-55P$31&,-&')V=$7<3$"&.$###"]##!KP$

S816-1.$<P.$S)00-=.$%PRP.$l8)**.$`P>P.$Y&I(.$%PRP.$`(5;.$%PRP.$(*0$@8,:-15(*0.$%P+P$T#CCMUP$c1(*85&=($V-55$,8'&1=$

-_H1-==$-1XYD$(*0$(1-$=-*=),)I-$,&$,:-$V;,&,&_)V$(V,)&*$&W$:-1-685)*QX-,(!E3ADNP$<(*V-1$%-=P$().$#LL"]#LLMP$

c(55&.$%P7P.$Y1;(*,.$>P.$S1;.$%P.$a)55)('=.$APAP.$(*0$%)-=-.$`PRP$T!NNKUP$3:&=H:&1;5(,)&*$&W$A1XYD$&*$9;1#NJK$)=$

V1),)V(5$W&1$)*:)X),)&*$&W$V&5&*;$W&1'(,)&*$X;$H1&=,(,-$,8'&1$V-55$5)*-=P$Y)&V:-'P$Y)&H:;=P$%-=P$<&''8*P$!&*.$

"L!]"M!P$

c('X(1&,,(.$cP.$3(=V(5.$`P.$%&*V:).$cP.$7&1(*&.$7P.$R(6-1.$@PYP.$7&)'(=.$@P.$h-*,)5)*.$+P.$c)(VV(.$7P.$3-11&,-(8.$>P.$

9&=.$3P.$-,$(5P$T!N#JUP$+&V(5$0-5)I-1;$&W$,:-$?-81-685)*#$1-V-H,&1$-V,&Q0&'()*$T-V,&QA1XYDU$:(=$($H&=),)I-$-WW-V,$

&*$1-6-*-1(,-0$*-1I-$W)X-1$'(,81(,)&*P$c-*-$9:-1P$##.$CN#]CNLP$

c(11-,,.$RP9P.$\5)I(1-=.$7PcP.$%)*-:(1,.$<P.$c1(*i(Q>*61('.$?P`P.$@m*V:-Z.$FP.$<:(O1(X(1,;.$/P.$`(I-.$YP.$<&&O.$%P@P.$

3(&.$aP.$7Vb)*-5;.$AP.$-,$(5P$T!N##UP$91(*=V1)H,)&*(5$(*0$H&=,,1(*=5(,)&*(5$8HQ1-685(,)&*$&W$^A%"$TA1XY"U$

V&'H-*=(,-=$W&1$)*:)X),)&*$&W$,:-$^A%!$,;1&=)*-$O)*(=-P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$).$JN!#]JN!KP$

c(11-,,.$9P3PRP.$7Vb-1*.$?P7P.$+&8.$7P.$A55-'(*.$9P<P.$/0('=.$9PAP.$+&I1-VZ.$cP\P.$b&W5-1.$7P.$R&1)==-*.$%P?P.$?)V-.$

AP<P.$Y816-==.$/PaP.$-,$(5P$T!NN"UP$9:-$V1;=,(5$=,18V,81-$&W$($,18*V(,-0$A1XY!$-V,&0&'()*$1-I-(5=$(*$(V,)I-$

V&*W&1'(,)&*.$H&)=-0$,&$)*,-1(V,$[),:$&,:-1$A1XY$1-V-H,&1=P$7&5P$<-55$"".$DCJ]JNJP$

c-1(108ZZ).$<P.$0-$3&5&.$/P.$+)8.$gPQ@P.$A5$b:(1X)5).$7P.$+),,5-.$RPYP.$(*0$e8(*.$hPQ7P$T!N#KUP$^8'(*$-H)0-1'(5$

61&[,:$W(V,&1$1-V-H,&1$D$T^-1DU$@8HH1-==-=$HJ"$31&,-)*$I)($9(16-,)*6$,:-$7`7gQ7`7!$31&,-)*$<&'H5-_d$

>73+></9>\?$\S$/$?\FA+$7`7g$@A%Q"#D$3^\@3^\@>9AP$RP$Y)&5P$<:-'P$#*".$!JC"L]!JCDCP$

c-16-5;.$3P.$c1&=='(*.$<P.$?)5(*0.$YP.$38=O(=.$SP.$?-8H(*-.$^P.$/55('.$SP.$Y(*O).$bP.$3:)55)H=.$3PAP.$(*0$3-15.$/P$

T!NN!UP$7),&V:&*01)(5$:;H-1H&5(1)Z(,)&*$(*0$/93$0-H5-,)&*$)*$H(,)-*,=$[),:$=;=,-')V$58H8=$-1;,:-'(,&=8=P$

/1,:1),)=$%:-8'P$&%.$#LJ]#CNP$

c-8)i-*.$<P/PaP.$`-$?(10)=.$<P.$7(8==(*6.$`P.$%&I-1=.$AP.$c(55-**-.$9P.$^-*01)O=.$+PRP/P.$F)==-1.$9P.$?)i:8)=.$%P.$

+&6,-*X-16.$9P.$0-$b18)W.$RP.$-,$(5P$T!N#MUP$B*X)(=-0$<&'X)*(,&1)(5$@V1--*)*6$>0-*,)W)-=$($Y)=H-V)W)V$>6c#$,:(,$

3&,-*,5;$>*:)X),=$^A%"$@)6*(5)*6$I)($^A%!Qc8)0-0$+)6(*0$Y5&VO(0-P$<(*V-1$<-55$!!.$C!!QC"KP-#NP$



!JK$

$

c)5X-1,=&*.$%P.$^-1*(*.$%P.$3)-,=V:.$9P.$3)*,&.$+P.$@V&,,)*6.$3P.$/55)X&*-.$%P.$A55)=&*.$`P.$3-11;.$%P.$3-(1=&*.$/P.$(*0$

+8*-V.$RP$T!NN#UP$?&I-5$A%YYD$i8_,('-'X1(*-$=H5)V-$I(1)(*,=$(1-$W1-f8-*,5;$-_H1-==-0$)*$V:)50:&&0$

'-0855&X5(=,&'(P$c-*-=P$<:1&'&=&'-=$<(*V-1$!".$!MM]!CDP$

c)5'&1-Q^-X-1,.$7P.$%('(X:(01(*.$%P.$(*0$@,-1*.$`PSP$T!N#NUP$>*,-1(V,)&*=$&W$A1XYD$(*0$b(H#$V&**-V,$,:-$

61&[,:$W(V,&1$(*0$`?/$0('(6-$1-=H&*=-$H(,:[(;=P$7&5P$<(*V-1$%-=P$7<%$).$#"MM]#"CMP$

c)5'&81.$+P7P.$7(V5-&0.$bPcP.$7V<()6.$/P.$c855)VO.$aPRP.$@';,:.$RPSP.$(*0$+(*60&*.$@P3P$T!NN#UP$A_H1-==)&*$&W$

-1XYQDE^A%QD$61&[,:$W(V,&1$1-V-H,&1$)=&W&1'=$)*$&I(1)(*$V(*V-1P$<(*V-1$%-=P$%".$!#KC]!#LKP$

c)5'&81.$+P7P%P.$7(V5-&0.$bPcP.$7V<()6.$/P.$@-[-55.$RP7P.$c855)VO.$aPRP.$@';,:.$RPSP.$(*0$+(*60&*.$@P3P$T!NN!UP$

?-81-685)*$-_H1-==)&*.$W8*V,)&*.$(*0$=)6*(5)*6$)*$:8'(*$&I(1)(*$V(*V-1$V-55=P$<5)*P$<(*V-1$%-=P$\WWP$RP$/'P$

/==&VP$<(*V-1$%-=P$).$"C""]"CD!P$

c)1).$`PbP.$/5)Q@-;-0.$7P.$+).$+PQeP.$+--.$`PQSP.$+)*6.$3P.$Y(1,:&5&'-8=Z.$cP.$a(*6.$@PQ<P.$(*0$^8*6.$7PQ<P$T!NNJUP$

A*0&=&'(5$,1(*=H&1,$&W$A1XYQ!d$'-V:(*)='$W&1$*8V5-(1$-*,1;$&W$,:-$V-55$=81W(V-$1-V-H,&1P$7&5P$<-55P$Y)&5P$#(.$

##NNJ]##N#MP$

c&:.$+PbP.$(*0$@&1O)*.$/P$T!N#"UP$A*0&V;,&=)=$&W$1-V-H,&1$,;1&=)*-$O)*(=-=P$<&50$@H1)*6$^(1XP$3-1=H-V,P$Y)&5P$(.$

(N#LDJCP$

c&:.$+PbP.$^8(*6.$SP.$b)'.$aP.$c;6).$@P.$(*0$@&1O)*.$/P$T!N#NUP$785,)H5-$'-V:(*)='=$V&55-V,)I-5;$1-685(,-$V5(,:1)*Q

'-0)(,-0$-*0&V;,&=)=$&W$,:-$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1P$RP$<-55$Y)&5P$")*.$ML#]MM"P$

c&50=:'),.$eP.$A15)V:.$@P.$(*0$3)*O(=Qb1('(1=O).$%P$T!NN#UP$?-81-685)*$1-=V8-=$3<#!QA1XYD$V-55=$W1&'$V-55$0-(,:$

)*08V-0$X;$^T!U\T!UP$%-685(,)&*$&W$1-(V,)I-$&_;6-*$=H-V)-=$5-I-5=$X;$H:&=H:(,)0;5)*&=),&5$"QO)*(=-P$RP$Y)&5P$

<:-'P$#'%.$DK"LC]DK"MJP$

c&50='),.$eP.$A15)V:.$@P.$(*0$3)*O(=Qb1('(1=O).$%P$T!NN#UP$?-81-685)*$)*08V-=$=8=,()*-0$1-(V,)I-$&_;6-*$=H-V)-=$

6-*-1(,)&*$,&$'-0)(,-$*-81&*(5$0)WW-1-*,)(,)&*P$<-55P$7&5P$?-81&X)&5P$#".$LJ"]LKCP$

c&,:.$<PbP.$^(5)'.$/P.$b:-,(1H(5.$@P/P.$%(0-1.$`PRP.$<5(8=-*.$^P.$(*0$@V:i&50(6-1.$bP9PQYPcP$T!N#JUP$/$=;=,-'(,)V$

=,80;$&W$'&085(,)&*$&W$/`/7Q'-0)(,-0$-V,&0&'()*$=:-00)*6$X;$=),-Q=H-V)W)V$\Q65;V&=;5(,)&*P$31&VP$?(,5P$/V(0P$

@V)P$BP$@P$/P$""#.$#DK!"]#DK!MP$

c&850.$cPaP.$(*0$+)HH)*V&,,Q@V:[(1,Z.$RP$T!NNCUP$?-[$1&5-=$W&1$-*0&=&'-=d$W1&'$I-=)V85(1$V(11)-1=$,&$'85,)Q

H81H&=-$H5(,W&1'=P$?(,P$%-IP$7&5P$<-55$Y)&5P$"$.$!ML]!C!P$

c8.$RP.$e(*6.$RP.$<:(*6.$lP.$+8.$gP.$a(*6.$RP.$<:-*.$7P.$c:(;81.$9P.$(*0$c8.$RP$T!N#DUP$>0-*,)W)V(,)&*$&W$(*,)QA1XY!$

08(5$I(1)(X5-$0&'()*$)''8*&65&X85)*$T`F`Q>697U$H1&,-)*=$[),:$8*)f8-$(V,)I),)-=P$35&@$\*-$*.$-CL!C!P$

c8)55(80-(8.$/P.$`81(*0.$bP.$Y-==-,,-.$YP.$<:(8*(I-5.$/P.$3&''-H8;.$>P.$31&i-,,).$SP.$%&X-1,.$@P.$<()1-.$SP.$

%(X)*&I),V:Q<:(X5-.$^P.$(*0$+(X1&8==-.$SP$T!N#!UP$AcS%$=&58X5-$)=&W&1'=$(*0$,:-)1$,1(*=V1)H,=$(1-$-_H1-==-0$)*$

'-*)*6)&'(=P$35&@$\*-$'.$-"L!NDP$

c855)VO.$aPRP$T!NN#UP$9:-$9;H-$#$61&[,:$W(V,&1$1-V-H,&1=$(*0$,:-)1$5)6(*0=$V&*=)0-1-0$(=$($V&'H5-_$=;=,-'P$

A*0&V1P$%-5(,P$<(*V-1$).$LJ]M!P$

c8H,(Q%&==).$?P.$@)_.$AP.$+-Y()5.$\P.$+&6-(,.$SP.$<:(=,(6*-1.$3P.$\51;.$/P.$>=1(r5.$/P.$(*0$Y1&8.$<P$T!NNDUP$

7&*&8X)f8),)*(,)&*$(*0$-*0&V;,&=)=$0)1-V,$6(''(Q=-V1-,(=-$V5-(I(6-$&W$(V,)I(,-0$?&,V:$1-V-H,&1P$RP$<-55$Y)&5P$

"%%.$L"]M"P$

^(:*.$<PQcP.$a(*6.$^PQeP.$<:&.$`PQ@P.$9(5X&,.$bP.$c81.$%PAP.$Y-11-,,)*).$aP^P.$Y(O=:).$bP.$b(')*=.$RP.$Y&16'(**Q

a)*,-1.$bPAP.$@)-6-5.$@PRP.$-,$(5P$T!NNKUP$/5,-1-0$*-81-685)*$#Q-1XYD$=)6*(5)*6$V&*,1)X8,-=$,&$?7`/$1-V-H,&1$

:;H&W8*V,)&*$)*$=V:)Z&H:1-*)(P$?(,P$7-0P$"#.$M!D]M!MP$

^(*.$aP.$(*0$R&*-=.$SPAP$T!N#DUP$^A%D$=-5-V,)I-5;$V&1-685(,-=$-=,1&6-*$=,)'85(,-0$6-*-=$(==&V)(,-0$[),:$X1-(=,$

,8'&1$V-55$H1&5)W-1(,)&*P$Y)&V:-'P$Y)&H:;=P$%-=P$<&''8*P$&&!.$DJM]DK"P$



!JL$

$

^(*.$RP.$Y(VO.$@P^P.$^81.$RP.$+)*.$ePQ^P.$c)50-1=5--I-.$%P.$@:(*.$RP.$e8(*.$<P+P.$b1&O&[=O).$`P.$a(*6.$@P.$^(,Z&65&8.$7P.$

-,$(5P$T!N#"UP$A%Q=,1-==Q)*08V-0$,1(*=V1)H,)&*(5$1-685(,)&*$)*V1-(=-=$H1&,-)*$=;*,:-=)=$5-(0)*6$,&$V-55$0-(,:P$?(,P$

<-55$Y)&5P$"(.$DM#]DCNP$

^(*.$aP.$@W&*0&81)=.$7PAP.$(*0$R&*-=.$SPAP$T!N#KUP$`)1-V,$V&8H5)*6$&W$,:-$^A%D$)*,1(V-5585(1$0&'()*$TD><`U$(*0$

@9/9J/$=)6*(5)*6$)=$1-f8)1-0$,&$)*08V-$'(''(1;$-H),:-5)(5$V-55$0)WW-1-*,)(,)&*P$Y)&V:-'P$Y)&H:;=P$%-HP$'.$"!"]

"!LP$

^(*=-5.$9P9P.$b1&H=:&W-1.$^P.$@)*6-1.$9P.$7),V:-55.$RP/P.$(*0$c-&16-.$/PRP9P$T!N#NUP$9:-$=(W-,;$(*0$=)0-$-WW-V,=$&W$

'&*&V5&*(5$(*,)X&0)-=P$?(,P$%-IP$`186$`)=V&IP$*.$"!J]""MP$

^(=O)*=.$RPaP.$?68;-*.$`PgP.$(*0$@,-1*.$`PSP$T!N#DUP$?-81-685)*$#Q(V,)I(,-0$A%YYD$)*,-1(V,=$[),:$e/3$,&$)*08V-$

^)HH&$H(,:[(;$,(16-,$6-*-=$(*0$H1&'&,-$V-55$')61(,)&*P$@V)P$@)6*(5P$'.$1(##KP$

^(=O)*=.$RPaP.$h:(*6.$@P.$7-(*=.$%PAP.$b-55-:-1.$RPbP.$<5)*-.$cPaP.$<(*W1m*Q`8f8-.$/P.$@8m1-Z.$eP.$(*0$@,-1*.$`PSP$

T!N#JUP$?-81-685)*Q(V,)I(,-0$A%YYD$)*08V-=$,:-$@%AY3Q!$V:&5-=,-1&5$X)&=;*,:-,)V$H(,:[(;$(*0$)*V1-(=-=$5&[Q

0-*=),;$5)H&H1&,-)*$8H,(O-P$@V)P$@)6*(5P$).$1(###P$

^(;'(*.$7PRP.$(*0$Y-86.$^P$T#CMDUP$>0-*,)W)V(,)&*$&W$($W&1'$&W$,:-$(I)(*$-1;,:1&X5(=,&=)=$I)18=$-1XQY$6-*-$

H1&08V,$(,$,:-$V-55$=81W(V-P$?(,81-$!$*.$DKN]DK!P$

^-60-.$cPFP.$0-$5($<18Z.$<P<P.$<:)8.$<P.$/5(6.$?P.$@V:(-W-1.$cP.$<1&VO-1.$+P.$%&==.$@P.$c&50-*X-16.$`P.$7-1V:(*,.$7P.$

9)-*.$RP.$-,$(5P$T!N#"UP$Y5&VO)*6$?%c#$(*0$&,:-1$5)6(*0Q'-0)(,-0$^-1D$=)6*(5)*6$-*:(*V-=$,:-$'(6*),80-$(*0$

081(,)&*$&W$,:-$V:-'&,:-1(H-8,)V$1-=H&*=-$&W$*&*Q='(55$V-55$58*6$V(*V-1P$@V)P$91(*=5P$7-0P$(.$#L#1(#MP$

^-).$eP.$<:-*.$%P.$e).$gP.$a-).$+P.$+&*6.$lP.$(*0$+)8.$aP$T!N#MUP$9:-$A_H1-==)&*$&W$^)HH&V('H(5$?%c#EA1XYD$

<&11-5(,-=$a),:$?-81&*(5$/H&H,&=)=.$X8,$?&,$a),:$c5)(5$/V,)I(,)&*$`81)*6$<:1&*)V$<-1-X1(5$^;H&H-1W8=)&*P$

S1&*,P$/6)*6$?-81&=V)P$"$.$#DCP$

^-11.$`P%P$T!N#!UP$3&,-*,)(5$8=-$&W$c$H1&,-)*QV&8H5-0$1-V-H,&1QX5&VO)*6$'&*&V5&*(5$(*,)X&0)-=$(=$,:-1(H-8,)V$

(6-*,=$W&1$V(*V-1=P$>*,P$%-IP$<-55$7&5P$Y)&5P$#*'.$DJ]M#P$

^)*&.$9P.$/1(O([(.$9P.$>[(*(1).$^P.$e8186)Qb&X(;(=:).$9P.$>O-0(Q@8*&.$<P.$?(O(0(Q?(O81(.$eP.$b8=(*&Q/1().$\P.$

a-;(*0.$@P.$@:)'('81(.$9P.$?&'81(.$?P.$-,$(5P$T!N#!UP$cQH1&,-)*QV&8H5-0$1-V-H,&1$)*(V,)I(,)&*$X;$(*$(55&=,-1)V$

)*I-1=-Q(6&*)=,$(*,)X&0;P$?(,81-$&)#.$!"L]!DNP$

^&.$<P<P7P.$<::(X1(.$/P.$@,(1O5.$3P.$@V:*&11.$3PQRP.$a)5'-=.$@P.$7&1(6(.$>P.$b[&*.$^PQ@P.$c(80-*Z)&.$?P.$@)X)5(*&.$%P.$

a-:1'(*.$9P@P.$-,$(5P$T!N#LUP$`-V&8H5)*6$,:-$S8*V,)&*(5$35-)&,1&H;$&W$@,-'$<-55$S(V,&1$X;$98*)*6$VQb),$@)6*(5)*6P$

<-55$"%).$#ND#Q#NJ!P-#MP$

^&XX=.$@P@P.$<&WW)*6.$@P+P.$+-.$/P9P`P.$<('-1&*.$AP7P.$a)55)('=.$APAP.$/*01-[.$7P.$Y5&''-5.$AP?P.$^(''-1.$%P3P.$

<:(*6.$^P.$(*0$%)-=-.$`PRP$T!NN!UP$?-81-685)*$)=&W&1'=$-_:)X),$0)=,)*V,$H(,,-1*=$&W$A1XY$W(')5;$1-V-H,&1$

(V,)I(,)&*P$\*V&6-*-$#".$MDD!]MDJ!P$

^&XX=.$@P@P.$<('-1&*.$AP7P.$^(''-1.$%P3P.$+-.$/P9P`P.$c(55&.$%P7P.$Y5&''-5.$AP?P.$<&WW)*6.$@P+P.$<:(*6.$^P.$(*0$

%)-=-.$`PRP$T!NNDUP$S)I-$V(1X&_;5Q,-1')*(5$1-=)08-=$&W$*-81-685)*!$(1-$V1),)V(5$W&1$=,)'85(,)&*$&W$=)6*(5)*6$X;$,:-$

A1XYD$1-V-H,&1$,;1&=)*-$O)*(=-P$\*V&6-*-$#!.$MM"]MC"P$

^&55)6-1.$3P.$(*0$^80=&*.$3PRP$T!NNJUP$A*6)*--1-0$(*,)X&0;$W1(6'-*,=$(*0$,:-$1)=-$&W$=)*65-$0&'()*=P$?(,P$

Y)&,-V:*&5P$#!.$##!K]##"KP$

^&55'2*.$7P.$(*0$A5-*)8=.$bP$T!N#NUP$3&,-*,)(5$&W$A1XYD$(*,)X&0)-=$W&1$V(*V-1$,:-1(H;P$S8,81-$\*V&5P$+&*0P$A*65P$

%.$"L]J"P$

^&55'2*.$7P.$7ss,,s.$RP/P.$Y(50.$+P.$@5)[O&[=O).$7PgP.$(*0$A5-*)8=.$bP$T!NNCUP$@8HH1-==)&*$&W$X1-(=,$V(*V-1$V-55$

61&[,:$X;$($'&*&V5&*(5$(*,)X&0;$,(16-,)*6$V5-(I(X5-$A1XYD$)=&W&1'=P$\*V&6-*-$#).$#"NC]#"#CP$

^&55'2*.$7P.$+)8.$3P.$b81HH(.$bP.$a)50)-1=.$^P.$%-)*I(55.$>P.$F(*0&1H-.$9P.$@'--,=.$/P.$`-1(-0,.$bP.$F(:5X-16.$9P.$

R&-*=88.$^P.$-,$(5P$T!N#!UP$31&,-&5;,)V$H1&V-==)*6$&W$A1XYD$)*$X1-(=,$V(*V-1P$35&@$\*-$'.$-"CD#"P$



!JM$

$

^=8.$@PQ<P.$7)55-1.$@P/P.$a(*6.$eP.$(*0$^8*6.$7PQ<P$T!NNCUP$?8V5-(1$AcS%$)=$1-f8)1-0$W&1$V)=H5(,)*$1-=)=,(*V-$(*0$

`?/$1-H()1P$/'P$RP$91(*=5P$%-=P$".$!DC]!JMP$

^8(.$eP.$c&1=:O&I.$bP.$e(*6.$eP.$a(*6.$aP.$h:(*6.$?P.$(*0$^86:-=.$`P3P7P$T!N#!UP$@5&[$0&[*$,&$=,(;$(5)I-d$^A%D$

H1&,-V,=$(6()*=,$V-5585(1$=,1-==$(*0$V&*W-1=$V:-'&1-=)=,(*V-$)*$*-81&X5(=,&'(P$<(*V-1$"").$J#DN]J#JDP$

^8HW-50.$<PRP.$(*0$\5-W=O;.$RP7P$T!NNLUP$%-685(,)&*$&W$1-V-H,&1$,;1&=)*-$O)*(=-$=)6*(5)*6$X;$c%b=$(*0$X-,(Q

(11-=,)*=P$/**8P$%-IP$3:;=)&5P$%*.$JK#]JLLP$

^8,V:-=&*.$>P%P.$c&00(10.$+P.$Y(11&[.$`P.$7V<5-55(*0.$%P/P.$S1(*V)-=.$^PAP.$b*&[50-*.$RP7P.$?)V:&5=&*.$%P>P.$(*0$

c--.$RP7PaP$T!N##UP$S85I-=,1(*,Q)*08V-0$-_H1-==)&*$&W$A1XY"$(*0$A1XYD$1-V-H,&1=$=-*=),)Z-=$&-=,1&6-*$

1-V-H,&1QH&=),)I-$X1-(=,$V(*V-1$V-55=$,&$:-1-685)*$t#P$Y1-(=,$<(*V-1$%-=P$Y<%$"!.$%!CP$

>V5).$YP.$Y:(1,).$/P.$3-*,(==865)(.$+P.$3-*6.$gP.$(*0$@([;-1.$`PYP$T!N#!UP$A1XYD$5&V(5)Z(,)&*$,&$V(10)(V$';&V;,-$

*8V5-).$(*0$),=$1&5-$)*$';&V;,-$`?/$0('(6-$1-=H&*=-P$Y)&V:-'P$Y)&H:;=P$%-=P$<&''8*P$&").$##K]#!#P$

R(VO=&*QS)=:-1.$/PRP.$Y-55)*6-1.$cP.$@:8'.$AP.$`8&*6.$RPbP.$3-1O)*=.$/P@P.$c(=='(**.$7P.$7855-1.$aP.$b-*,$+5&;0.$

bP<P.$(*0$@,-1*.$`PSP$T!NNKUP$S&1'(,)&*$&W$?-8EA1XY!Q)*08V-0$'(''(1;$,8'&1=$)=$8*(WW-V,-0$X;$5&==$&W$A1XYDP$

\*V&6-*-$#(.$JKKD]JKL!P$

Rs6-1.$FP.$Yk==&[.$bP.$a(6*-1.$/P.$a-X-1.$@P.$^8=,.$7P.$S1-*Z-5.$/P.$(*0$@V:)11'(**.$9P$T!N#"UP$^)6:$5-I-5$

,1(*=)-*,$H1&08V,)&*$&W$1-V&'X)*(*,$(*,)X&0)-=$(*0$(*,)X&0;$W8=)&*$H1&,-)*=$)*$^Ab!C"$V-55=P$Y7<$Y)&,-V:*&5P$

"!.$J!P$

R).$eP.$+8&.$gP.$e(*6.$eP.$`().$hP.$a8.$cP.$(*0$a8.$hP$T!N#MUP$A*0&H5(=')V$1-,)V858'$=,1-==Q)*08V-0$(H&H,&=)=$)*$

)*,-=,)*(5$-H),:-5)(5$V-55=d$($W--0QX(VO$1-685(,)&*$X;$'-V:(*)=,)V$,(16-,$&W$1(H(';V)*$V&'H5-_$#$T'9\%<#UP$RP$

/*)'P$@V)P$Y)&,-V:*&5P$*.$"MP$

R)-.$YP.$h:(*6.$gP.$a8.$gP.$g)*.$eP.$+)8.$eP.$(*0$c8&.$eP$T!N#!UP$?-81-685)*Q#$=8HH1-==-=$V(10)&';&V;,-$(H&H,&=)=$

X;$(V,)I(,)*6$3>"bE/O,$(*0$)*:)X),)*6$'),&V:&*01)(5$H-1'-(X)5),;$,1(*=),)&*$H&1-P$7&5P$<-55P$Y)&V:-'P$!'$.$"J]

D"P$

R&*-=.$SPAP$T!NNMUP$^A%D$)*,1(V-5585(1$0&'()*$TD><`U$(V,)I),;$)*$,:-$0-I-5&H)*6$'(''(1;$65(*0$(*0$X1-(=,$

V(*V-1P$RP$7(''(1;$c5(*0$Y)&5P$?-&H5(=)($"!.$!DL]!JMP$

R8*,,)5(.$9P9P.$@8*0I(55.$7P.$7ss,,s.$RP/P.$(*0$A5-*)8=.$bP$T!NNNUP$A1XXD$(*0$),=$)=&W&1'=d$=-5-V,)I-$1-685(,)&*$&W$

61&[,:$W(V,&1$1-=H&*=-=$X;$*(,81(55;$&VV811)*6$1-V-H,&1$I(1)(*,=P$91-*0=$<(10)&I(=VP$7-0P$"$.$"ND]"#NP$

R8*,,)5(.$9P9P.$@8*0I(55.$7P.$+8*0)*.$7P.$+8*0)*.$RP.$9(**-1.$7P.$^s1On*-*.$3P.$R&-*=88.$^P.$>=&5(.$RP.$(*0$A5-*)8=.$bP$

T!NNJUP$<5-(I(X5-$A1XYD$)=&W&1'$)*$-=,1&6-*$1-V-H,&1Q1-685(,-0$61&[,:$&W$X1-(=,$V(*V-1$V-55=P$<(*V-1$%-=P$%(.$

#"MD]#"C"P$

R81(.$?P.$A*01-=.$?PSP.$A*6-5.$bP.$`-)*05.$@P.$`(=.$%P.$+('-1=.$7P^P.$a-''-1.$`PAP.$h:(*6.$gP.$(*0$b81);(*.$RP$

T!NNCUP$7-V:(*)='$W&1$(V,)I(,)&*$&W$,:-$AcS$1-V-H,&1$V(,(5;,)V$0&'()*$X;$,:-$i8_,('-'X1(*-$=-6'-*,P$<-55$

"!'.$#!C"]#"NLP$

R81(.$?P.$h:(*6.$gP.$A*01-=.$?PSP.$@--5)6-1.$7P/P.$@V:)*05-1.$9P.$(*0$b81);(*.$RP$T!N##UP$<(,(5;,)V$V&*,1&5$)*$,:-$AcS$

1-V-H,&1$(*0$),=$V&**-V,)&*$,&$6-*-1(5$O)*(=-$1-685(,&1;$'-V:(*)='=P$7&5P$<-55$&#.$C]!!P$

b()*85()*-*.$FP.$@8*0I(55.$7P.$7ss,,s.$RP/P.$@(*,)-=,-I(*.$AP.$b5(6=X18*.$7P.$(*0$A5-*)8=.$bP$T!NNNUP$/$*(,81(5$

A1XYD$)=&W&1'$,:(,$0&-=$*&,$(V,)I(,-$H:&=H:&)*&=),)0-$"QO)*(=-$'-0)(,-=$H1&5)W-1(,)&*$X8,$*&,$=81I)I(5$&1$

V:-'&,(_)=P$RP$Y)&5P$<:-'P$#'(.$MKD#]MKDCP$

b(*6.$^PQcP.$R-*(X).$RP7P.$h:(*6.$RP.$b-=:-5(I(.$?P.$@:)'(0(.$^P.$7(;.$aP/P.$?6.$9P.$%-;*&50=.$<P3P.$91)V:-.$9PRP.$

(*0$@&1-*=-*.$3P^PYP$T!NNLUP$AQV(0:-1)*$V-55QV-55$(0:-=)&*$)*$-[)*6$,8'&1$V-55=$'-0)(,-=$=8HH1-==)&*$&W$(*&)O)=$

,:1&86:$(V,)I(,)&*$&W$,:-$A1XYD$,;1&=)*-$O)*(=-P$<(*V-1$%-=P$%'.$"NCD]"#NJP$

b(*).$bP.$a(11-*.$<P7P.$b(00)=.$<P@P.$+&&.$RP/P.$(*0$+(*061(W.$%P$T!NNJUP$\5)6&'-1=$&W$A%YY"$:(I-$,[&$0)=,)*V,$

)*,-1W(V-=$,:(,$0)WW-1$)*$,:-)1$=-*=),)I),;$,&$0)=18H,)&*$X;$:-1-685)*P$RP$Y)&5P$<:-'P$#)$.$M!"M]M!DLP$



!JC$

$

b(H5&*.$^P.$(*0$%-)V:-1,.$RP7P$T!N#MUP$/*,)X&0)-=$,&$[(,V:$)*$!N#MP$7/X=$"$.$#M"]!N"P$

b-**-0;.$@P3P.$^(=,)*6=.$RPSP.$^(*.$RPhP%P.$(*0$<1&8V:-1.$`P%P$T!N#KUP$9:-$B*0-1Q/HH1-V)(,-0$31&')=V8),;$&W$,:-$

AH)0-1'(5$c1&[,:$S(V,&1$%-V-H,&1$S(')5;P$S1&*,P$<-55$`-IP$Y)&5P$&.$MMP$

b:-1=&*=O;.$\P.$(*0$S5-)=:'(*.$@PRP$T!N#LUP$>*V&1H&1(,)*6$(*$(55&=,-1)V$1-685(,&1;$=),-$)*$(*$(*,)X&0;$,:1&86:$

X(VOX&*-$0-=)6*P$31&,-)*$@V)P$38X5P$31&,-)*$@&VP$#%.$MNL]M#"P$

b)'.$^PRP.$(*0$Y(1Q@(6).$`P$T!NNDUP$7&085(,)&*$&W$=)6*(55)*6$X;$@H1&8,;d$($0-I-5&H)*6$=,&1;P$?(,P$%-IP$7&5P$<-55$

Y)&5P$(.$DD#]DJNP$

b)'.$RPQeP.$R8*6.$^P^P.$`&.$>PQcP.$Y(-.$@P.$+--.$@PbP.$b)'.$@PaP.$+--.$RPAP.$?('.$@PRP.$/:*.$RP@P.$3(1O.$eP^P.$-,$(5P$T!N#KUP$

31&6*&=,)V$I(58-$&W$A%YYD$-_H1-==)&*$)*$H(,)-*,=$[),:$,1)H5-$*-6(,)I-$X1-(=,$V(*V-1P$Y7<$<(*V-1$"%.$#"MP$

b)*6.$+PAP.$<(1H-*,-1.$cP.$(*0$<&:-*.$@P$T#CMNUP$<:(1(V,-1)Z(,)&*$X;$-5-V,1&H:&1-=)=$&W$-H)0-1'(5$61&[,:$W(V,&1$

=,)'85(,-0$H:&=H:&1;5(,)&*$8=)*6$/QD"#$'-'X1(*-=P$Y)&V:-')=,1;$"*.$#J!D]#J!MP$

b)1(X&.$/P.$%;Z:&I.$@P.$c8H,-.$7P.$@-*6=(;(0-,:.$@P.$c8')*(.$%PRP.$@([;-1.$`PYP.$(*0$c(5)*0&.$<P+P$T!N#LUP$

?-81-685)*Q#t$)*08V-=$H1&5)W-1(,)&*.$=81I)I(5$(*0$H(1(V1)*-$=)6*(5)*6$)*$*&1'(5$:8'(*$V(10)(V$I-*,1)V85(1$

W)X1&X5(=,=P$RP$7&5P$<-55P$<(10)&5P$"$(.$JC]KCP$

b)8V:).$9P.$\1,)ZQh(H(,-1.$AP.$7&*;H-**;.$RP.$7(,,:-[=.$`P%P.$?68;-*.$+PbP.$Y(1X-(8.$RP.$<&X(*.$\P.$+([5-1.$bP.$

Y81W&10.$YP.$%&5W-.$`PRP.$-,$(5P$T!N#DUP$9:-$A1XYD$<e9!$I(1)(*,$H1&,-V,=$AcS%$W1&'$5)6(*0Q)*08V-0$0-61(0(,)&*$,&$

-*:(*V-$V(*V-1$V-55$'&,)5),;P$@V)P$@)6*(5P$'.$1(LMP$

b&5V:.$aP$T!NNJUP$<&&10)*(,)*6$A%bE7/3b$=)6*(55)*6$,:1&86:$=V(WW&50=$(*0$)*:)X),&1=P$?(,P$%-IP$7&5P$<-55$Y)&5P$%.$

M!L]M"LP$

b&*6.$/P.$<(55-i(.$FP.$+-X&8V:-1.$3P.$^(11)=.$/P.$3(1O-1.$3PRP.$(*0$+(1)i(*).$YP$T!NNMUP$^A%!$&*V&6-*)V$W8*V,)&*$

-=V(H-=$AcS%$,;1&=)*-$O)*(=-$)*:)X),&1=$I)($(V,)I(,)&*$&W$(5,-1*(,)I-$^A%$1-V-H,&1=$)*$X1-(=,$V(*V-1$V-55=P$35&@$

\*-$!.$-!MM#P$

b&H(*.$%P.$(*0$>5(6(*.$7PgPcP$T!NNCUP$9:-$V(*&*)V(5$?&,V:$=)6*(5)*6$H(,:[(;d$8*W&50)*6$,:-$(V,)I(,)&*$

'-V:(*)='P$<-55$"!'.$!#K]!""P$

b&8'(OH(;).$>P^P.$`)(55&.$RPQ@P.$+-$3(6-.$<P.$+-==(10.$+P.$c5-(I-.$7P.$Y26)*.$+P%P.$7-=Q7(==&*.$/PQ7P.$(*0$@((0.$SP$

T!NNKUP$A_H1-==)&*$(*0$*8V5-(1$5&V(5)Z(,)&*$&W$A1XY"$)*$H1&=,(,-$V(*V-1P$<5)*P$<(*V-1$%-=P$\WWP$RP$/'P$/==&VP$

<(*V-1$%-=P$"#.$!L"N]!L"LP$

b&8'(OH(;).$>P^P.$`)(55&.$RPQ@P.$+-$3(6-.$<P.$+-==(10.$+P.$S)5(5)Q7&8:)'.$/P.$Y26)*.$+P%P.$7-=Q7(==&*.$/PQ7P.$(*0$

@((0.$SP$T!NNLUP$+&[$*8V5-(1$A1XY"$H1-0)V,=$X)&V:-')V(5$1-V811-*V-$)*$H(,)-*,=$[),:$H1&=,(,-$V(*V-1P$YRB$>*,P$

"$$.$"N"]"NCP$

b&8'(OH(;).$>P^P.$+-$3(6-.$<P.$`-5I&;-.$?P.$@((0.$SP.$(*0$7-=Q7(==&*.$/PQ7P$T!N##UP$7(V1&H)*&V;,&=)=$)*:)X),&1=$

(*0$/1WK$1-685(,-$A1XY"$*8V5-(1$5&V(5)Z(,)&*$)*$H1&=,(,-$V(*V-1$V-55=P$7&5P$<(1V)*&6P$($.$CN#]C#!P$

b&Z)&5-O.$APRP.$`&*&6:8-.$RPSP.$Y-*,5-;.$RP`P.$+&I1-VZ.$cP.$`&5-Z(5.$\P.$a(10.$<PaP.$%&,:(VO-1.$RP.$?)V-.$AP<P.$

Y816-==.$/PaP.$^(W*-1.$7P.$-,$(5P$T!N#!UP$/$:)6:Q(WW)*),;$A1XYDSV$W8=)&*$H1&,-)*$)=$($H&,-*,$(*,(6&*)=,$&W$

:-1-685)*Q'-0)(,-0$1-V-H,&1$(V,)I(,)&*P$c1&[,:$S(V,&1=$<:81$@[),ZP$!$.$"#N]"#CP$

b1(8=.$7P^P.$>==)*6.$aP.$7)O).$9P.$3&H-=V8.$?P<P.$(*0$/(1&*=&*.$@P/P$T#CMCUP$>=&5(,)&*$(*0$V:(1(V,-1)Z(,)&*$&W$

A%YY".$($,:)10$'-'X-1$&W$,:-$A%YYE-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$W(')5;d$-I)0-*V-$W&1$&I-1-_H1-==)&*$)*$($

=8X=-,$&W$:8'(*$'(''(1;$,8'&1=P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$)%.$C#C"]C#CLP$

b18'(*.$>P>P.$a-1=,&.$%P3P.$<(10&Z&Q3-5(-Z.$SP.$@')5-*&I.$+P.$<:(*.$@P+P.$<:1-=,.$SPRP.$A'&OH(-.$%P.$c&1&=H-.$7P.$

(*0$7(,,=&*.$7P3P$T!NNDUP$<-55$V;V5-$(V,)I(,)&*$5)*O-0$,&$*-81&*(5$V-55$0-(,:$)*),)(,-0$X;$`?/$0('(6-P$?-81&*$

&".$JDC]JK#P$



!KN$

$

b81('&V:).$eP.$<&,-.$cP7P.$c8&.$gP.$+-X1(==-81.$?PbP.$<8).$+P.$+)(&.$%P.$(*0$@([;-1.$`PYP$T!NNDUP$<(10)(V$

-*0&,:-5)(5$V-55=$1-685(,-$1-(V,)I-$&_;6-*$=H-V)-=Q)*08V-0$V(10)&';&V;,-$(H&H,&=)=$,:1&86:$*-81-685)*Q

#X-,(E-1XYD$=)6*(5)*6P$RP$Y)&5P$<:-'P$#'*.$J##D#]J##DLP$

b81HH(.$bPRP.$%&O(I-V.$7P.$@8*0I(55.$7P.$b-55&O8'H8Q+-:,)*-*.$3PQ+P.$R&-*=88.$^P.$Y1(8V:.$^P.$(*0$A5-*)8=.$bP$

T!N#DUP$A%YYD$H1&'&,-1$H&5;'&1H:)='$)=$(==&V)(,-0$[),:$H&&1$0)=,(*,$0)=-(=-QW1--$=81I)I(5$)*$:)6:Q1)=O$-(15;$

X1-(=,$V(*V-1P$35&@$\*-$*.$-#N!"MMP$

b81HH(.$bPRP.$`-*-==)&8O.$bP.$R&:*=&*.$7P@P.$(*0$A5-*)8=.$bP$T!N#KUP$/V,)I(,)*6$A%YYD$'8,(,)&*=$)*$*&*Q='(55$V-55$

58*6$V(*V-1P$\*V&6-*-$!(.$#!M"]#!C#P$

+(*061(W.$%P.$(*0$A)=-*X-16.$`P$T!NNNUP$^-1-685)*$1-I-1=-=$,:-$&5)6&'-1)Z(,)&*$&W$^A%"P$Y)&V:-')=,1;$!*.$MJN"]

MJ##P$

+(*-.$RP%P.$7(;.$+P9P.$3(1,&*.$%PcP.$@-_,&*.$3P7P.$(*0$<:1)=,&H&85&=.$/P$T!N#LUP$/$O)*-,)V$I)-[$&W$c3<%$(55&=,-1;$

(*0$X)(=-0$(6&*)='P$?(,P$<:-'P$Y)&5P$"!.$C!C]C"LP$

+(HH(*&.$%P.$(*0$7(66)&5)*).$7P$T!N##UP$c$H1&,-)*QV&8H5-0$1-V-H,&1=d$*&I-5$,(16-,=$W&1$0186$0)=V&I-1;$)*$V(*V-1P$

?(,P$%-IP$`186$`)=V&IP$"$.$DL]KNP$

+-.$gPQSP.$F(1-5(.$<P%P.$(*0$Y(=,.$%P<P$T!NN!UP$^-1-685)*Q)*08V-0$(H&H,&=)=P$/H&H,&=)=$>*,P$RP$31&61('P$<-55$`-(,:$

'.$DM"]DC#P$

+-$Y&16*-.$%P$T!NNKUP$%-685(,)&*$&W$?&,V:$=)6*(55)*6$X;$-*0&V;,&=)=$(*0$-*0&=&'(5$=&1,)*6P$<811P$\H)*P$<-55$Y)&5P$

").$!#"]!!!P$

+-$<5&1-**-V.$<P.$Y(Z)*.$^P.$`8X1-8)5.$\P.$+(1X&81-,.$<P.$\6)-1.$<P.$+(Z1-O.$eP.$c(1('X&)=.$FP.$3&85.$7PQ/P.$7&*0&*.$

3P.$Y(11-,.$RPQ7P.$-,$(5P$T!N#LUP$?-81-685)*$#$/55&=,-1)V(55;$A*:(*V-=$,:-$/*,),8'&1$AWW-V,=$&W$,:-$?&*V&'H-,)*6$

/*,)Q^A%"$/*,)X&0;$CSLQS##$X;$>*V1-(=)*6$>,=$Y)*0)*6$,&$^A%"P$7&5P$<(*V-1$9:-1P$"%.$#"#!]#"!"P$

+--.$<P7P.$@:1)-I-.$`P<P.$h-'H&5)V:.$bP/P.$+--.$%PRP.$^(''&*0.$AP.$^(*01(:(*.$`P+P.$(*0$c(WW*-;.$`PbP$T!NNJUP$

<&11-5(,)&*$X-,[--*$:8'(*$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$W(')5;$TAcS%.$^A%!.$^A%".$^A%DU.$

H:&=H:&1;5(,-0$/O,$T3Q/O,U.$(*0$V5)*)V(5$&8,V&'-=$(W,-1$1(0)(,)&*$,:-1(H;$)*$V(1V)*&'($&W$,:-$V-1I)_P$c;*-V&5P$

\*V&5P$**.$D#J]D!#P$

+--.$^P.$/O),(.$%PaP.$@5)[O&[=O).$7PgP.$(*0$7():5-.$?PRP$T!NN#UP$/$*(,81(55;$&VV811)*6$=-V1-,-0$:8'(*$A1XY"$

1-V-H,&1$)=&W&1'$)*:)X),=$:-1-685)*Q=,)'85(,-0$(V,)I(,)&*$&W$A1XY!.$A1XY".$(*0$A1XYDP$<(*V-1$%-=P$%".$DDKL]

DDL"P$

+-WO&[),Z.$%PRP.$%(i(6&H(5.$bP.$(*0$a:(5-*.$APRP$T!NNKUP$?-[$1&5-=$W&1$X-,(Q(11-=,)*=$)*$V-55$=)6*(5)*6d$*&,$i8=,$W&1$

=-I-*Q,1(*='-'X1(*-$1-V-H,&1=P$7&5P$<-55$#&.$KD"]KJ!P$

+-''&*.$7P/P$T!NNCUP$+)6(*0Q)*08V-0$A1XY$1-V-H,&1$0)'-1)Z(,)&*P$A_HP$<-55$%-=P$!"(.$K"M]KDMP$

+-''&*.$7P/P.$(*0$@V:5-==)*6-1.$RP$T!N#NUP$<-55$=)6*(5)*6$X;$1-V-H,&1$,;1&=)*-$O)*(=-=P$<-55$"&".$###L]##"DP$

+).$+PQeP.$<:-*.$^P.$^=)-:.$ePQ^P.$a(*6.$ePQ?P.$<:8.$^PQRP.$<:-*.$ePQ^P.$<:-*.$^PQeP.$<:)-*.$3PQRP.$7(.$^PQ9P.$9=().$^PQ<P.$

-,$(5P$T!N##UP$?8V5-(1$A1XY!$-*:(*V-=$,1(*=5(,)&*$(*0$V-55$61&[,:$X;$(V,)I(,)*6$,1(*=V1)H,)&*$&W$1)X&=&'(5$%?/$

6-*-=P$<(*V-1$%-=P$'".$D!KC]D!LCP$

+).$lP.$h:(*6.$+P.$+).$gP.$e(*.$^P.$e(*6.$+P.$+).$eP.$+).$9P.$a(*6.$RP.$(*0$<(&.$YP$T!N#KUP$9:-$H1&6*&=,)V$=)6*)W)V(*V-$&W$

:8'(*$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$W(')5;$H1&,-)*$-_H1-==)&*$)*$&H-1(X5-$H(*V1-(,)V$V(*V-1ud$^A%#QD$

H1&,-)*$-_H1-==)&*$(*0$H1&6*&=)=$)*$H(*V1-(,)V$V(*V-1P$Y7<$<(*V-1$"%.$C#NP$

+).$@P.$@V:'),Z.$bP%P.$R-WW1-;.$3P`P.$a)5,Z)8=.$RPRPaP.$b8==)-.$3P.$(*0$S-168=&*.$bP7P$T!NNJUP$@,18V,81(5$X(=)=$W&1$

)*:)X),)&*$&W$,:-$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$X;$V-,8_)'(XP$<(*V-1$<-55$'.$"N#]"##P$

+)(&.$^PQRP.$(*0$<(1H-*,-1.$cP$T!NNLUP$%&5-$&W$,:-$@-VK#$,1(*=5&V&*$)*$AcS$1-V-H,&1$,1(WW)VO)*6$,&$,:-$*8V5-8=$(*0$

6-*-$-_H1-==)&*P$7&5P$Y)&5P$<-55$").$#NKD]#NL!P$



!K#$

$

+)*.$@PeP.$7(O)*&.$bP.$g)(.$aP.$7(,)*.$/P.$a-*.$eP.$b[&*6.$bPeP.$Y&8168)6*&*.$+P.$(*0$^8*6.$7P<P$T!NN#UP$?8V5-(1$

5&V(5)Z(,)&*$&W$AcS$1-V-H,&1$(*0$),=$H&,-*,)(5$*-[$1&5-$(=$($,1(*=V1)H,)&*$W(V,&1P$?(,P$<-55$Y)&5P$!.$MN!]MNMP$

+)*66).$YP.$<:-*6.$lP<P.$%(&.$/P%P.$(*0$<(1H-*,-1.$cP$T!NNKUP$9:-$A1XYQD$=MN$)*,1(V-5585(1$0&'()*$)=$($

V&*=,),8,)I-5;$(V,)I-$,;1&=)*-$O)*(=-P$\*V&6-*-$#(.$#KN]#K"P$
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(*0$R&*-=.$SPAP$T!NNKUP$9:-$A%YYDE^A%D$)*,1(V-5585(1$0&'()*$D><`$)=$($Y^"Q&*5;$H1&,-)*$H1&'&,)*6$(H&H,&=)=$&W$

X1-(=,$V(*V-1$V-55=P$<(*V-1$%-=P$%%.$KD#!]KD!NP$

?(1-=:.$/P.$9:&1.$/P`P.$A06-1,&*.$@P7P.$9&1OO&.$bP<P.$b8'(1.$%P.$(*0$R&*-=.$SPAP$T!NNMUP$9:-$^A%DED><`$-=,1&6-*$

1-V-H,&1$V&(V,)I(,&1$(*0$Y^"Q&*5;$H1&,-)*$)=$(*$-WW-V,&1$&W$,('&_)W-*Q)*08V-0$(H&H,&=)=P$<(*V-1$%-=P$%).$K"ML]

K"CJP$

?--0:('.$@P%P.$%&X-1,=.$@PbP.$/1O:)H&I.$/P.$7;=&1-.$FP3P.$9;*(*.$<PRP.$h(*-,,)Q`&')*68-=.$+P<P.$b)'.$AP9P.$

+&=(==&.$FP.$b&1&I-=)=.$`P.$^)1=V:.$7P.$-,$(5P$T!N#KUP$AcS%$&5)6&'-1)Z(,)&*$&16(*)Z-=$O)*(=-Q(V,)I-$0)'-1=$)*,&$

V&'H-,-*,$=)6*(55)*6$H5(,W&1'=P$?(,P$<&''8*P$'.$#""NLP$

?-I&5,1)=.$`P.$+&'X(10.$YP.$`8H8)=.$AP.$7(,:)=.$cP.$<:('-=.$3P.$(*0$Y(,;.$`P$T!N#JUP$<&*W&1'(,)&*(5$*(*&X&0)-=$

1-I-(5$,-,:-1-0$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$)*I&5I-0$)*$AcS%EA1XY!$H1-0)'-1=P$/<@$?(*&$*.$#"MM]#"CCP$



!KD$

$

?).$<PeP.$781H:;.$7P3P.$c&50-.$9PAP.$(*0$<(1H-*,-1.$cP$T!NN#UP$6(''($Q@-V1-,(=-$V5-(I(6-$(*0$*8V5-(1$

5&V(5)Z(,)&*$&W$A1XYQD$1-V-H,&1$,;1&=)*-$O)*(=-P$@V)-*V-$#*&.$!#LC]!#M#P$

?).$<PQeP.$e8(*.$^P.$(*0$<(1H-*,-1.$cP$T!NN"UP$%&5-$&W$,:-$A1XYQD$V(1X&_;5$,-1')*8=$)*$6(''(Q=-V1-,(=-$

V5-(I(6-P$RP$Y)&5P$<:-'P$#').$DJK#]DJKJP$

?)-.$@PQ`P.$+).$gP.$9(*6.$<PQAP.$7)*.$SPQeP.$@:).$gPQRP.$a8.$+PQeP.$h:&8.$@PQ+P.$<:-*.$hP.$a8.$RP.$@&*6.$9P.$-,$(5P$T!N#MUP$

^)6:$658V&=-$W&1V-=$($H&=),)I-$W--0X(VO$5&&H$V&**-V,)*6$A1XYD$-_H1-==)&*$(*0$'9\%E@Kb$H(,:[(;$,&$(661(I(,-$

,:-$W&1'(,)&*$&W$,(8$:;H-1H:&=H:&1;5(,)&*$)*$0)WW-1-*,)(,-0$@^Q@eJe$V-55=P$?-81&X)&5P$/6)*6$%'.$#L#]#MNP$

?)-5=-*.$9P\P.$@&1-*=-*.$@P.$`(6*|=Q^(*=-*.$SP.$bi-'=.$RP.$(*0$@&1-*=-*.$YP@P$T!N#"UP$`)1-V,)*6$^A%D$'%?/$

-_H1-==)&*$,&[(10=$,:-$<e9!$)=&W&1'$X;$(*,)=-*=-$&5)6&*8V5-&,)0-$0-V1-(=-=$61&[,:$&W$X1-(=,$V(*V-1$V-55=$)*$

I),1&$(*0$)*$I)I&P$Y1P$RP$<(*V-1$"$).$!!C#]!!CMP$

?)-5=-*.$9P\P.$S1))=Q^(*=-*.$+P.$3&85=-*.$@P@P.$S-0-1=H)-5.$YP.$(*0$@&1-*=-*.$YP@P$T!N#D(UP$A_H1-==)&*$&W$,:-$AcS$

W(')5;$)*$6(=,1)V$V(*V-1d$0&[*1-685(,)&*$&W$^A%D$(*0$),=$(V,)I(,)*6$5)6(*0$?%cDP$35&@$\*-$*.$-CDKNKP$

?)-5=-*.$9P\P.$3&85=-*.$@P@P.$R&81*-.$SP.$c:(*-'.$cP.$(*0$@&1-*=-*.$YP@P$T!N#DXUP$^A%D$(*0$),=$V;,&H5(=')V$

)=&W&1'=$(1-$(==&V)(,-0$[),:$H1&61-==)&*QW1--$=81I)I(5$&W$'(5)6*(*,$'-5(*&'(P$7-5(*&'($%-=P$#&.$MM]C#P$

?)_&*.$/PAP.$@-_,&*.$`PRP.$(*0$+(0*-1.$%P<P$T!N#DUP$`186=$0-1)I-0$W1&'$H:(6-$0)=H5(;d$W1&'$V(*0)0(,-$

)0-*,)W)V(,)&*$,&$V5)*)V(5$H1(V,)V-P$7/X=$%.$L"]MJP$

\V(*(.$/P.$F-1(QY(0)55&.$SP.$@-186(.$YP.$9-'H5-,&*.$/P.$3(*0)-55(.$/P.$(*0$/')1.$AP$T!N#"UP$^A%"$&I-1-_H1-==)&*$

(*0$=81I)I(5$)*$=&5)0$,8'&1=d$($'-,(Q(*(5;=)=P$RP$?(,5P$<(*V-1$>*=,P$"$(.$!KK]!L"P$

\WW,-10)*6-1.$7P.$@V:nW-1.$<P.$a-)H&5,=:(''-1.$bP.$(*0$c18*,.$9PaP$T!NN!UP$VQ-1XYQ"d$($*8V5-(1$H1&,-)*$)*$

'(''(1;$-H),:-5)(5$V-55=P$RP$<-55$Y)&5P$"('.$C!C]C"CP$

\6([(1(.$eP.$b)=:)=:),(.$@P.$\X(,(.$9P.$>=(Z([(.$eP.$@8Z8O).$9P.$9(*(O(.$bP.$7(=8;('(.$?P.$(*0$c&,&:.$eP$T!NN!UP$/O,$

-*:(*V-=$70'!Q'-0)(,-0$8X)f8),)*(,)&*$(*0$0-61(0(,)&*$&W$HJ"P$RP$Y)&5P$<:-'P$#''.$!#MD"]!#MJNP$

\O(Z(O).$@P.$?(O(,(*).$SP.$7(=8O&.$bP.$9=8V:):(=:).$bP.$B-0(.$@P.$7(=8O&.$9P.$@(;(.$^P.$(*0$?(6(*&.$\P$T!N#KUP$

`-I-5&H'-*,$&W$(*$A1XYD$'&*&V5&*(5$(*,)X&0;$,:(,$X5&VO=$*-81-685)*Q#Q)*08V-0$A1XYD$(V,)I(,)&*$)*$V(*V-1$

V-55=P$Y)&V:-'P$Y)&H:;=P$%-=P$<&''8*P$&'$.$!"C]!DDP$

\'-1&I)V.$RP.$3866)&*).$AP7P%P.$?(H&5-,(*&.$@P.$F)=V&.$FP.$S1()&5).$%P.$S1(,).$+P.$c85)*&.$/P.$(*0$/5)'(*0).$7P$T!NNDUP$

+)6(*0Q1-685(,-0$(==&V)(,)&*$&W$A1XYQD$,&$,:-$,1(*=V1)H,)&*(5$V&Q(V,)I(,&1$e/3KJ$V&*,1&5=$,1(*=V1)H,)&*$(,$,:-$

*8V5-(1$5-I-5P$A_HP$<-55$%-=P$#*&.$DKC]DLCP$

\'-1&I)V.$RP.$@(*,(*6-5&.$+P.$3866)&*).$AP7PQ%P.$7(11&VV&.$RP.$`(55G/1').$<P.$3(58'X&.$<P.$Y-55-80).$SP.$`)$

7(1V&,855)&.$+P.$S1(,).$+P.$9&11)=).$7PQ%P.$-,$(5P$T!NNLUP$9:-$A"$5)6(=-$/)HDE>,V:$8X)f8),)*(,-=$(*0$,(16-,=$A1XYQD$W&1$

0-61(0(,)&*P$S/@AY$RP$\WWP$38X5P$S-0P$/'P$@&VP$A_HP$Y)&5P$#".$!MDC]!MK!P$

3((,-1&.$>P.$(*0$A5-*)8=.$bP$T!NNMUP$A1XYD$(*0$),=$)=&W&1'=d$H(,-*,(X5-$0186$,(16-,=}$%-V-*,$3(,P$`?/$c-*-$@-fP$

#.$!L]""P$

3((,-1&.$>P.$+(==8=.$^P.$R8*,,)5(.$9P9P.$b(=O)*-*.$7P.$Yk,Z&[.$%P.$(*0$A5-*)8=.$bP$T!N#"UP$<e9Q#$)=&W&1'$&W$A1XYD$)=$

(*$)*0-H-*0-*,$H1&6*&=,)V$W(V,&1$)*$=-1&8=$&I(1)(*$V(*V-1$(*0$=-5-V,)I-5;$H1&'&,-=$&I(1)(*$V(*V-1$V-55$61&[,:$

)*$I),1&P$c;*-V&5P$\*V&5P$"#*.$#LC]#MLP$

3(=V(5.$`P.$c)&I(**-55).$/P.$c*(I).$@P.$^&;*6.$@P/P.$0-$a)*,-1.$SP.$7&1(*&.$7P.$S1-6*(*.$SP.$`-55G/5X(*).$3P.$

h(VV:-&.$`P.$3-11&,-(8.$>P.$-,$(5P$T!N#DUP$<:(1(V,-1)Z(,)&*$&W$65)(5$V-55$'&0-5=$(*0$)*$I),1&$'(*)H85(,)&*$&W$,:-$

*-81-685)*#EA1XY$=;=,-'P$Y)&7-0$%-=P$>*,P$#$"&.$"#N!#JP$

3(,-5.$3P.$<:(15-=.$+P.$<&1X)*.$RP.$c&50W)*-.$>P`P.$R&:*=&*.$bP.$%8X)*.$3P.$(*0$`-$+-~*.$`P`P$T!N#MUP$/$8*)f8-$

(55&=,-1)V$)*=85)*$1-V-H,&1$'&*&V5&*(5$(*,)X&0;$,:(,$H1-I-*,=$:;H&65;V-')($)*$,:-$@B%Q#QEQ$'&8=-$'&0-5$&W$

b/93$:;H-1)*=85)*)='P$7/X=$"$.$LCK]MN!P$



!KJ$

$

3-0-1=-*.$bP.$/*6-5)*).$3PQ`P.$+(&=.$@P.$Y(V:QS()6.$/P.$<8**)*6:('.$7P3P.$S-11-1Q%('~*.$<P.$+8f8-Qc(1Vj(.$/P.$

c(1Vj(Q<(=,)55&.$RP.$3(11(Q3(5(8.$RP+P.$@V(5,1),).$7P.$-,$(5P$T!NNCUP$/$*(,81(55;$&VV811)*6$^A%!$V(1X&_;Q,-1')*(5$

W1(6'-*,$H1&'&,-=$'(''(1;$,8'&1$61&[,:$(*0$'-,(=,(=)=P$7&5P$<-55P$Y)&5P$#*.$""#C]"""#P$

3-i&I)V.$9P.$3(*0-.$?P9P.$7&1).$7P.$7:([-V:QS(8V-65)(.$3P.$^(11)*6,&*.$<P.$7&*6&8-Q9V:&O&,-.$@P.$`)'.$`P.$

/*01-[=.$<P.$Y-VO.$/P.$9(18').$eP.$-,$(5P$T!NNCUP$A_H1-==)&*$H1&W)5)*6$&W$,:-$&I(1)(*$=81W(V-$O)*&'-$1-I-(5=$

V(*0)0(,-$6-*-=$W&1$-(15;$*-&H5(=,)V$V:(*6-=P$91(*=5P$\*V&5P$#.$"D#]"DCP$

3)H-1.$%P<P.$(*0$+-:*-1.$3PRP$T!N##UP$A*0&=&'(5$,1(*=H&1,$I)($8X)f8),)*(,)&*P$91-*0=$<-55$Y)&5P$#".$KDL]KJJP$

3),W)-50.$@PAP.$Y1;(*,.$>P.$3-*)*6,&*.$`PRP.$3(1O.$cP.$(*0$%)-=-.$`PRP$T!NNKUP$3:&=H:&1;5(,)&*$&W$A1XYD$&*$,;1&=)*-$

#NJK$)=$V1),)V(5$W&1$A1XYD$V&8H5)*6$,&$)*:)X),)&*$&W$V&5&*;$W&1'(,)&*$X;$:8'(*$'(''(1;$V-55$5)*-=P$\*V&5P$%-=P$

"%.$#LC]#C"P$

35&['(*.$cP`P.$<85&8=V&8.$RP7P.$a:),*-;.$cP@P.$c1--*.$RP7P.$<(15,&*.$cPaP.$S&;.$+P.$?-8X(8-1.$7PcP.$(*0$

@:&;(X.$7P$T#CC"(UP$+)6(*0Q=H-V)W)V$(V,)I(,)&*$&W$^A%DEH#MN-1XYD.$($W&81,:$'-'X-1$&W$,:-$-H)0-1'(5$61&[,:$

W(V,&1$1-V-H,&1$W(')5;P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$*$.$#LDK]#LJNP$

35&['(*.$cP`P.$c1--*.$RP7P.$<85&8=V&8.$RP7P.$<(15,&*.$cPaP.$%&,:[-55.$FP7P.$(*0$Y8VO5-;.$@P$T#CC"XUP$^-1-685)*$

)*08V-=$,;1&=)*-$H:&=H:&1;5(,)&*$&W$^A%DEH#MN-1XYDP$?(,81-$!%%.$DL"]DLJP$

3&:5.$<P.$(*0$R-*,=V:.$@P$T!NNMUP$S)*(5$=,(6-=$&W$V;,&O)*-=)=$(*0$')0X&0;$1)*6$W&1'(,)&*$(1-$V&*,1&55-0$X;$Y%B<AP$

<-55$"!#.$M"!]MDJP$

31)VO-,,.$9P`P.$/61([(5.$?P@P.$a-).$gP.$e(,-=.$bPAP.$+)*.$RP<P.$a8*0-15)V:.$RP%P.$<1&*)*.$RP<P.$<18Z.$3P.$%&=-*X-16.$@P/P.$

(*0$@('8-5=.$eP$T!NNCUP$/*(5;=)=$&W$,:-$,;1&=)*-$O)*&'-$)*$'-5(*&'($1-I-(5=$1-V811-*,$'8,(,)&*=$)*$A%YYDP$

?(,P$c-*-,P$&".$##!L]##"!P$

%('(V:(*01(.$<PRP/P.$7-:,(.$/P.$a&*6.$3P.$(*0$@:)'.$aP$T!N#KUP$A1XYD$/V,)I(,-0$H"M�$7/3b$>=&W&1'$7-0)(,-=$

A(15;$<(10)&6-*-=)=$9:1&86:$?b_!PJ$)*$^8'(*$3581)H&,-*,$@,-'$<-55=P$@,-'$<-55=$`(;,P$\:)&$!&.$!MM]!CMP$

%('(O1)=:*(*.$cP.$`(I((O:88.$cP.$<:8*6.$aP<P.$h:8.$^P.$%(*(.$/P.$S)5)H&I)V.$/P.$c1--*.$/P%P.$/,W).$/P.$3(**8,).$/P.$

7)-5-.$+P.$-,$(5P$T!N#JUP$/b9$(*0$#DQ"Q"$1-685(,-$?&,V:D$*8V5-(1$5&V(5)Z(,)&*P$@V)P$%-HP$(.$MLM!P$

%(*6(*(,:(*.$/P<P.$/0('.$/P3P.$(*0$/68)11-Qc:)=&.$RP/P$T!NNKUP$\HH&=)*6$1&5-=$&W$'),&6-*)V$(*0$=,1-==$=)6*(5)*6$

H(,:[(;=$)*$,:-$)*08V,)&*$&W$V(*V-1$0&1'(*V;P$<-55$<;V5-$c-&16-,P$9-_$(.$#LCC]#MNLP$

%-)W.$%P.$/0([;.$/P.$F(1,(O.$?P.$@V:1n0-1.$RP.$ck*,:-1.$cP.$c:(55(X.$/P.$@V:')0,.$7P.$@V:&1'(**.$aP.$(*0$

^-*6=,5-1.$RPcP$T!N#KUP$/V,)I(,-0$A1XY"$91(*=5&V(,-=$,&$,:-$?8V5-8=$I)($<5(,:1)*Q)*0-H-*0-*,$A*0&V;,&=)=.$

a:)V:$>=$/==&V)(,-0$[),:$31&5)W-1(,)*6$<-55=P$RP$Y)&5P$<:-'P$#*".$"M"L]"MDLP$

%-),-1.$AP.$/:*.$@P.$@:8O5(.$/PbP.$(*0$+-WO&[),Z.$%PRP$T!N#!UP$7&5-V85(1$'-V:(*)='$&W$tQ(11-=,)*QX)(=-0$(6&*)='$

(,$=-I-*Q,1(*='-'X1(*-$1-V-H,&1=P$/**8P$%-IP$3:(1'(V&5P$9&_)V&5P$(#.$#LC]#CLP$

%)-=-.$`PRP$T!N##UP$+)6(*0QX(=-0$1-V-H,&1$,;1&=)*-$O)*(=-$H(1,)(5$(6&*)=,=d$?-[$H(1(0)6'$W&1$V(*V-1$0186$

0)=V&I-1;}$A_H-1,$\H)*P$`186$`)=V&IP$%.$#MJ]#C"P$

%)&.$<P.$Y8_X(8'.$RP`P.$3-=V:&*.$RPRP.$(*0$<&1W(=.$cP$T!NNNUP$98'&1$*-V1&=)=$W(V,&1Q(5H:(QV&*I-1,)*6$-*Z;'-$)=$

1-f8)1-0$W&1$V5-(I(6-$&W$-1XYDE^A%DP$RP$Y)&5P$<:-'P$#'(.$#N"LC]#N"MLP$

%&X)*.$cP.$@(,&.$eP.$`-=H5(*Vf.$`P.$%&V:-5.$?P.$a-)==.$AP.$(*0$7(1,)*-(8.$3P$T!N#DUP$%-=,1)V,-0$0)I-1=),;$&W$(*,)6-*$

X)*0)*6$1-=)08-=$&W$(*,)X&0)-=$1-I-(5-0$X;$V&'H8,(,)&*(5$(5(*)*-$=V(**)*6$&W$!!L$(*,)X&0;Q(*,)6-*$V&'H5-_-=P$

RP$7&5P$Y)&5P$&#%.$"L!C]"LD"P$

%&O)VO).$RP.$`(=.$3P7P.$c)5,*(*-.$RP7P.$a(*=X81;.$\P.$%)''.$`P+P.$^&[(10.$YP/P.$(*0$R&*-=.$SPAP$T!N#NUP$9:-$

A%(5H:($V&(V,)I(,&1.$^A%DED><`.$1-685(,-=$H1&6-=,-1&*-$1-V-H,&1$-_H1-==)&*$)*$*&1'(5$(*0$'(5)6*(*,$X1-(=,$

-H),:-5)8'P$7&5P$<(*V-1$*.$#JNP$

%&=O&=O).$%P$T!N#DUP$9:-$A1XYE^A%$W(')5;$&W$H1&,-)*Q,;1&=)*-$O)*(=-=$(*0$V(*V-1P$3:(1'(V&5P$%-=P$'*.$"D]LDP$



!KK$

$

%&,:.$YP+P.$>1[)*.$RPRP.$(*0$@:&)V:-,.$YPbP$T!N#LUP$`)=V&I-1;$&W$*-[$c3<%$5)6(*0=$,&$)558')*(,-$*-[$X)&5&6;P$?(,P$

<:-'P$Y)&5P$"!.$##D"]##J#P$

%&8==-5.$7P.$@(85-.$@P.$+(61&8.$<P.$%&''-*=.$<P.$Y-86.$^P.$c1(W.$9P.$(*0$@,-:-5)*.$`P$T#CLCUP$9:1--$*-[$,;H-=$&W$

I)1(5$&*V&6-*-$&W$V-5585(1$&1)6)*$=H-V)W)V$W&1$:(-'(,&H&)-,)V$V-55$,1(*=W&1'(,)&*P$?(,81-$#)".$DJ!]DJJP$

%805&WW.$BP.$(*0$@('8-5=.$eP$T!N#NUP$/$61&[)*6$W(')5;d$(00)*6$'8,(,-0$A1XXD$(=$($*&I-5$V(*V-1$,(16-,P$<-55$<;V5-$

c-&16-,P$9-_$*.$#DML]#JN"P$

@(:8.$/P.$3(,1(.$3PbP.$e(0(I.$7PbP.$(*0$F(1'(.$7P$T!N#LUP$>0-*,)W)V(,)&*$(*0$V:(1(V,-1)Z(,)&*$&W$A1XYD$O)*(=-$

)*:)X),&1=$W&1$-WW-V,)I-$X1-(=,$V(*V-1$,:-1(H;P$RP$%-V-H,P$@)6*(5$91(*=08V,P$%-=P$!'.$DLN]DMNP$

@(1X(==&I.$`P`P.$c8-1,)*.$`P/P.$/5).$@P7P.$(*0$@(X(,)*).$`P7P$T!NNJUP$3:&=H:&1;5(,)&*$(*0$1-685(,)&*$&W$/O,E3bY$

X;$,:-$1)V,&1Q'9\%$V&'H5-_P$@V)-*V-$!$'.$#NCM]##N#P$

@(10).$@P3P.$781,)-.$RP.$b&)1(5(.$@P.$3(,,-*.$YP/P.$(*0$<&1W(=.$cP$T!NNKUP$31-=-*)5)*Q0-H-*0-*,$A1XYD$*8V5-(1$

=)6*(5)*6$1-685(,-=$,:-$,)')*6$&W$(=,1&6-*-=)=$)*$,:-$0-I-5&H)*6$X1()*P$<-55$"#'.$#MJ]#CLP$

@(==-*.$/P.$%&V:&*.$RP.$a)50.$3P.$^(1,'(**.$/P.$^&W=,(-0,-1.$SP.$@V:[(1Z.$@P.$(*0$Y1&VO:&WW.$cP$T!NNMUP$

<;,&6-*-,)V$(*(5;=)=$&W$^A%#EAcS%.$^A%!.$^A%"$(*0$^A%D$)*$!LM$X1-(=,$V(*V-1$H(,)-*,=P$Y1-(=,$<(*V-1$%-=P$

Y<%$"$.$%!P$

@(==-*.$/P.$`)-1'-)-1Q`(8V:-1.$@P.$@)-X-*.$7P.$\1,'(**.$\P.$^&W=,(-0,-1.$SP.$@V:[(1Z.$@P.$(*0$Y1&VO:&WW.$cP$

T!NNCUP$31-=-*V-$&W$^A%D$(==&V)(,-=$[),:$)*V1-(=-0$=-*=),)I),;$,&$^-1V-H,)*$)*$H(,)-*,=$[),:$'-,(=,(,)V$X1-(=,$

V(*V-1P$Y1-(=,$<(*V-1$%-=P$Y<%$"".$%JNP$

@(,&.$@P.$`1(O-.$/PaP.$9=8i).$>P.$(*0$S(*.$RP$T!N#!UP$/$H&,-*,$(*,)Q^YQAcS$'&*&V5&*(5$(*,)X&0;$)*:)X),=$V(*V-1$V-55$

H1&5)W-1(,)&*$(*0$'85,)H5-$(*6)&6-*)V$(V,)I),)-=$&W$^YQAcSP$35&@$\*-$'.$-J#CKDP$

@(85-.$@P.$%&8==-5.$7P.$+(61&8.$<P.$(*0$@,-:-5)*.$`P$T#CM#UP$<:(1(V,-1)Z(,)&*$&W$,:-$&*V&6-*-$T-1XU$&W$(I)(*$

-1;,:1&X5(=,&=)=$I)18=$(*0$),=$V-5585(1$H1&6-*),&1P$RP$F)1&5P$!).$DNC]D#CP$

@V(1W�.$>P.$3-55-61)*&.$AP.$7-1-8.$AP.$b[--.$>P.$/6*-55).$+P.$Y-16(66)&.$AP.$c(1(WW&.$cP.$F),(5-.$?P.$<(H8,&.$7P.$

7(V:)&15(,,).$%P.$-,$(5P$T!N#KUP$>0-*,)W)V(,)&*$&W$($*-[$=8XV5(==$&W$/+bQ*-6(,)I-$/+<+$-_H1-==)*6$(X-11(*,$5-I-5=$

&W$A%YYD$,1(*=V1)H,=P$Y5&&0$"#'.$!!#]!"!P$

@V:-*VO.$/P.$c&,&Q@)5I(.$+P.$<&55)*-,.$<P.$%:)**.$7P.$c)*-1.$/P.$^(X-1'(**.$YP.$Y1(*0.$7P.$(*0$h-1)(5.$7P$T!NNMUP$

9:-$-*0&=&'(5$H1&,-)*$/HH5#$'-0)(,-=$/O,$=8X=,1(,-$=H-V)W)V),;$(*0$V-55$=81I)I(5$)*$I-1,-X1(,-$0-I-5&H'-*,P$

<-55$"!!.$DMK]DCLP$

@V:5-==)*6-1.$RP.$(*0$+-''&*.$7P/P$T!NNKUP$?8V5-(1$=)6*(5)*6$X;$1-V-H,&1$,;1&=)*-$O)*(=-=d$,:-$W)1=,$1&X)*$&W$

=H1)*6P$<-55$"#'.$DJ]DMP$

@V:'8O5-1.$AP.$@:().$YP.$A:15)V:.$7P.$(*0$3)*O(=Qb1('(1=O).$%P$T!N#!UP$?-81-685)*$H1&'&,-=$)*V&'H5-,-$

(8,&H:(6;$&W$H1&=,(,-$V(*V-1$V-55=$,:(,$)=$)*0-H-*0-*,$&W$'9\%$H(,:[(;$)*:)X),)&*P$35&@$\*-$'.$-"KM!MP$

@V:&55-1.$3P.$?-I&5,1)=.$`P.$0-$Y8*0-5.$`P.$Y&==).$@P.$7&1-*&Q`-56(0&.$`P.$%&I)1(.$gP.$7�55-1.$9P<P.$A5$7&8=,()*-.$`P.$

7(,:)-8.$7P.$Y5(*V.$AP.$-,$(5P$T!N#LUP$/55&=,-1)V$*(*&X&0)-=$8*V&I-1$($1&5-$&W$:)HH&V('H(5$'c58!$1-V-H,&1$

:&'&0)'-1=$)*$V&*,-_,8(5$W-(1$V&*=&5)0(,)&*P$?(,P$<&''8*P$).$#CKLP$

@V:1&-0-1.$^PaP.$(*0$<(I(V)*).$+P$T!N#NUP$@,18V,81-$(*0$W8*V,)&*$&W$)''8*&65&X85)*=P$RP$/55-16;$<5)*P$>''8*&5P$

"#(.$@D#QJ!P$

@V:8V:(10,.$YPRP.$Y:(,.$FP.$7)O5-=.$`P<P.$7V`&*(50.$<PYP.$@80&5.$7P.$(*0$S(1&&f.$/P$T!N#"UP$7&5-V85(1$&1)6)*$&W$

,:-$X)*0)*6$&W$aa\g$,8'&1$=8HH1-==&1$,&$A1XYD$1-V-H,&1$,;1&=)*-$O)*(=-P$Y)&V:-')=,1;$(#.$C!!"]C!"KP$

@V:8'(V:-1.$7P/P.$^-05.$7P.$/X1(:('.$<P.$Y-1*(10.$RPbP.$+&Z(*&.$3P%P.$^=)-:.$RPRP.$/5'&:(Z-;.$`P.$Y8V(1.$APYP.$

38*),.$@P.$`-'H=-;.$3PRP.$-,$(5P$T!N#LUP$A1XYD$=)6*(5)*6$=,)'85(,-=$H1&Q)*W5(''(,&1;$'(V1&H:(6-$(H&H,&=)=$(*0$

5)'),=$V&5&*)V$)*W5(''(,)&*P$<-55$`-(,:$`)=P$).$-!K!!P$



!KL$

$

@V&,,.$cPbP.$%&X5-=.$%P.$3(1O.$RPaP.$7&*,6&'-1;.$3P/P.$`(*)-5.$RP.$^&5'-=.$aPAP.$+--.$RP.$b-55-1.$cP/P.$+).$aP+P.$(*0$

S-*05;.$YP7P$T#CC"UP$/$,18*V(,-0$)*,1(V-5585(1$^A%!E*-8$1-V-H,&1$H1&08V-0$X;$(5,-1*(,)I-$%?/$H1&V-==)*6$

(WW-V,=$61&[,:$&W$:8'(*$V(1V)*&'($V-55=P$7&5P$<-55P$Y)&5P$"!.$!!DL]!!JLP$

@-,,5-'(*.$RP$T!NNCUP$/$,:-1(H-8,)V$&HH&1,8*),;$)*$'-5(*&'(d$A1XYD$'(O-=$($'(1O$&*$=O)*P$<(*V-1$<-55$"%.$!LM]

!LCP$

@:-*6.$lP.$+)8.$gP.$S5-')*6.$AP.$e8(*.$bP.$3)(&.$^P.$<:-*.$RP.$7&8=,(W(.$hP.$9:&'(=.$%PbP.$c1-85)V:.$^P.$@V:)*Z-5.$/P.$

-,$(5P$T!N#NUP$/*$(V,)I(,-0$A1XY"E?%c#$(8,&V1)*-$5&&H$=8HH&1,=$)*$I)I&$H1&5)W-1(,)&*$)*$&I(1)(*$V(*V-1$V-55=P$

<(*V-1$<-55$"'.$!CM]"#NP$

@:-*&;.$@PbP.$7&0).$/P@P.$@:8O5(.$/PbP.$g)(&.$bP.$Y-1,:&8Z-.$7P.$/:*.$@P.$a)5O)*=&*.$bP`P.$7)55-1.$aPAP.$(*0$

+-WO&[),Z.$%PRP$T!NNCUP$Y-,(Q(11-=,)*Q0-H-*0-*,$=)6*(5)*6$(*0$,1(WW)VO)*6$&W$LQ,1(*='-'X1(*-$1-V-H,&1=$)=$

1-V)H1&V(55;$1-685(,-0$X;$,:-$0-8X)f8),)*(=-$B@3""$(*0$,:-$A"$5)6(=-$70'!P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$%.$

KKJN]KKJJP$

@:).$SP.$9-5-=V&.$@PAP.$+)8.$eP.$%(0:(O1)=:*(*.$%P.$(*0$+-''&*.$7P/P$T!N#NUP$A1XY"E^A%"$)*,1(V-5585(1$0&'()*$)=$

V&'H-,-*,$,&$X)*0$/93$(*0$V(,(5;Z-$(8,&H:&=H:&1;5(,)&*P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$'.$LKC!]LKCLP$

@:8O5(.$/PbP.$F)&5)*.$RP`P.$a:(5-*.$APRP.$c-=,;Q3(5'-1.$`P.$@:-*&;.$@PbP.$(*0$+-WO&[),Z.$%PRP$T!NNMUP$`)=,)*V,$

V&*W&1'(,)&*(5$V:(*6-=$)*$X-,(Q(11-=,)*$1-H&1,$X)(=-0$(6&*)='$(,$=-I-*Q,1(*='-'X1(*-$1-V-H,&1=P$31&VP$?(,5P$

/V(0P$@V)P$BP$@P$/P$"$(.$CCMM]CCC"P$

@)-6(55.$<PYP.$Y(V8=.$@P@P.$<&:-*.$YP`P.$35&['(*.$cP`P.$7)_(*.$YP.$<:(V-.$`P.$<:)*.$`P7P.$c&-,Z-.$/P.$c1--*.$RP7P.$

(*0$^-55=,1n'.$>P$T#CCJUP$^A%D$-_H1-==)&*$V&11-5(,-=$[),:$V;,&,&_)V),;$0)1-V,-0$X;$($:-1-685)*Q,&_)*$W8=)&*$

H1&,-)*P$RP$Y)&5P$<:-'P$#'$.$LK!J]LK"NP$

@&*6.$cP.$h:(*6.$^P.$<:-*.$<P.$c&*6.$+P.$<:-*.$YP.$h:(&.$@P.$@:).$RP.$g8.$RP.$(*0$e-.$hP$T!N#LUP$')%QJJ#X$1-685(,-=$

-H),:-5)(5Q'-=-*V:;'(5$,1(*=),)&*$(*0$'-,(=,(=)=$&W$6(=,1)V$V(*V-1$X;$)*:)X),)*6$A%YYD$-_H1-==)&*P$\*V&,(16-,$

).$DJL!J]DJL"JP$

@&*6.$RPQeP.$+--.$@PQaP.$^&*6.$RP3P.$<:(*6.$@PAP.$<:&-.$^P.$(*0$<:&).$RP$T!NNCUP$AH)0-1'(5$61&[,:$W(V,&1$V&'H-,-=$

[),:$AcS$1-V-H,&1$)*:)X),&1=$,&$)*08V-$V-55$0-(,:$)*$AcS%Q&I-1-_H1-==)*6$,8'&1$V-55=P$<(*V-1$+-,,P$#)!.$#"J]

#D!P$

@&1O)*.$/P.$(*0$c&:.$+PbP$T!NNCUP$A*0&V;,&=)=$(*0$)*,1(V-5585(1$,1(WW)VO)*6$&W$A1XY=P$A_HP$<-55$%-=P$!"(.$KM"]KCKP$

@,(11.$/P.$c1-)W.$RP.$F-_5-1.$/P.$/=:O-*(Z;QF&6:-1(.$7P.$c5(0-=:.$FP.$%8X)*.$<P.$b-1X-1.$cP.$7(1'&1.$@P.$+-IQ/1).$@P.$

>*X(1.$7P.$-,$(5P$T!NNKUP$A1XYD$)*V1-(=-=$,:-$H1&5)W-1(,)&*$H&,-*,)(5$&W$:8'(*$58*6$V(*V-1$V-55=$(*0$),=$X5&VO(6-$

V(*$X-$8=-0$(=$($,(16-,$W&1$(*,)QV(*V-1$,:-1(H;P$>*,P$RP$<(*V-1$""*.$!KC]!LDP$

@,-WW-*=-*.$bP`P.$a(50=,1�'.$7P.$/*0-1=-*.$%PSP.$\5=-*.$`P/P.$R-HH-=-*.$BP.$b*80=-*.$^PRP.$Y1(*0=58*0.$>P.$(*0$

R(O&X=-*.$/P$T!NNMUP$31&,-)*$5-I-5=$(*0$6-*-$-_H1-==)&*=$&W$,:-$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1=.$^A%#.$^A%!.$

^A%"$(*0$^A%D$)*$X-*)6*$(*0$'(5)6*(*,$&I(1)(*$,8'&1=P$>*,P$RP$\*V&5P$!!.$#CJ]!NDP$

@,1&:-VO-1.$/P7P.$e-:)-5;.$SP.$<:-*.$SP.$(*0$<1;*=.$FP+P$T!NNMUP$<(=H(=-$V5-(I(6-$&W$^A%Q!$1-5-(=-=$($Y(0Q5)O-$V-55$

0-(,:$-WW-V,&1P$RP$Y)&5P$<:-'P$#)!.$#M!KC]#M!M!P$

@,18*O.$bPAP.$^8=,-0.$<P.$7)1(65)(.$+P<P.$@(*0(:5.$7P.$%-(1)VO.$aP/P.$^8*,-1.$`P7P.$A(1H.$^P@P.$(*0$781(&O(Q<&&O.$

%P@P$T!NNLUP$^A%D$`QX&_$=-f8-*V-=$1-685(,-$'),&,)V$H1&61-==)&*$(*0$0-61(0(,)&*$&W$,:-$*8V5-(1$^A%D$V5-(I(6-$

H1&08V,$=MN^A%DP$<(*V-1$%-=P$%'.$KJM!]KJCNP$

@8*0I(55.$7P.$3-1).$+P.$7ss,,s.$RP/P.$9I&1&6&I.$`P.$3((,-1&.$>P.$@(I)=(5&.$7P.$@)5I-**&)*-*.$\P.$e(10-*.$eP.$(*0$

A5-*)8=.$bP$T!NNLUP$`)WW-1-*,)(5$*8V5-(1$5&V(5)Z(,)&*$(*0$O)*(=-$(V,)I),;$&W$(5,-1*(,)I-$A1XYD$)*,1(V-5585(1$0&'()*=P$

\*V&6-*-$#%.$KCNJ]KC#DP$

@8*0I(55.$7P.$b&1:&*-*.$/P.$3((,-1&.$>P.$c(80)&.$AP.$7-5)*&.$cP.$<1&V-.$<P7P.$/f-)5(*.$%P>P.$(*0$A5-*)8=.$bP$T!NNMUP$

>=&W&1'Q=H-V)W)V$'&*&8X)f8),)*(,)&*.$-*0&V;,&=)=.$(*0$0-61(0(,)&*$&W$(5,-1*(,)I-5;$=H5)V-0$A1XYD$)=&W&1'=P$

31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$(.$D#K!]D#KLP$



!KM$

$

@8*0I(55.$7P.$b&1:&*-*.$/P.$F(H(1(*,(.$bP.$/*VO(1.$RP.$^(5O)5(:,).$bP.$@(5(:.$hP.$/f-)5(*.$%P>P.$3(5I)'&.$RPRP.$@)=,&*-*.$

+P.$(*0$A5-*)8=.$bP$T!N#!UP$31&,-)*$)*:)X),&1$&W$(V,)I(,-0$@9/9"$T3>/@"U$H1&,-)*$H1&'&,-=$@B7\;5(,)&*$(*0$

*8V5-(1$=-f8-=,1(,)&*$&W$,:-$)*,1(V-5585(1$0&'()*$&W$A1XYD$H1&,-)*P$RP$Y)&5P$<:-'P$#)'.$!"!#K]!"!!KP$

@8&.$hP.$%)=X-16.$YP.$b(5==&*.$7PcP.$a)55'(*.$bP.$9)-1-*=.$/P.$@O&I58*0.$AP.$(*0$?-=5(*0.$RP7P$T!NN!UP$AcS%$W(')5;$

-_H1-==)&*$)*$X1-(=,$V(1V)*&'(=P$VQ-1XYQ!$(*0$VQ-1XYQD$1-V-H,&1=$:(I-$0)WW-1-*,$-WW-V,=$&*$=81I)I(5P$RP$3(,:&5P$

"*%.$#L]!JP$

9(O(:(=:).$9P9P.$(*0$+).$@P$T!NNMUP$>*,-1(V,&'-$&W$A1XYD$8*I-)5-0P$<:-'P$Y)&5P$"(.$LJ"]LJDP$

9(*6.$<PbP.$c&50=,-)*.$`PRP.$3(;*-.$RP.$<Z8X(;O&.$SP.$/5)'(*0).$7P.$a(*6.$+P7P.$3)-1V-.$RP^P.$(*0$+)HH'(*.$7PAP$

T#CCMUP$A1XYQD$1)X&Z;'-=$(X&5)=:$*-81-685)*Q)*08V-0$'),&6-*-=)=P$<(*V-1$%-=P$().$"D#J]"D!!P$

9:&'(==&*.$7P.$^-0'(*.$^P.$+i8*6X-16.$YP.$(*0$^-*1)O==&*.$%P$T!N#!UP$c-*-$-_H1-==)&*$H(,,-1*$&W$,:-$

-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$W(')5;$(*0$+%>c#$)*$1-*(5$V-55$V(1V)*&'(P$Y7<$%-=P$?&,-=$(.$!#KP$

9:&1.$/P`P.$A06-1,&*.$@P7P.$(*0$R&*-=.$SPAP$T!NNCUP$@8XV-5585(1$5&V(5)Z(,)&*$&W$,:-$^A%D$)*,1(V-5585(1$0&'()*.$

D><`.$)0-*,)W)-=$0)=,)*V,$H1&6*&=,)V$&8,V&'-=$W&1$X1-(=,$V(*V-1$H(,)-*,=P$/'P$RP$3(,:&5P$"'(.$#MN!]#MNCP$

9)0V&'X-.$^P.$R(VO=&*QS)=:-1.$/P.$7(,:-1=.$bP.$@,-1*.$`PSP.$c(=='(**.$7P.$(*0$c&50)*6.$RP3P$T!NN"UP$?-81(5$(*0$

'(''(1;$65(*0$0-W-V,=$)*$A1XYD$O*&VO&8,$')V-$6-*-,)V(55;$1-=V8-0$W1&'$-'X1;&*)V$5-,:(5),;P$31&VP$?(,5P$/V(0P$

@V)P$BP$@P$/P$"$$.$M!M#]M!MKP$

9)O:&')1&I.$\P.$(*0$<(1H-*,-1.$cP$T!NNJUP$Y(_$(V,)I(,)&*$(*0$,1(*=5&V(,)&*$,&$'),&V:&*01)($'-0)(,-$AcSQ

)*08V-0$H1&61(''-0$V-55$0-(,:P$RP$<-55$@V)P$"").$JKM#]JKCNP$

9Z(:(1.$AP.$+-IO&[),Z.$cP.$b(18*(6(1(*.$`P.$e).$+P.$3-5-=.$AP.$+(I).$@P.$<:(*6.$`P.$+)8.$?P.$e(;&*.$/P.$(*0$a-*.$`P$

T#CCDUP$A1XYQ"$(*0$A1XYQD$W8*V,)&*$(=$,:-$1-=H-V,)I-$5&[$(*0$:)6:$(WW)*),;$1-V-H,&1=$&W$(55$?-8$0)WW-1-*,)(,)&*$

W(V,&1E:-1-685)*$)=&W&1'=P$RP$Y)&5P$<:-'P$#%*.$!J!!K]!J!""P$

B)*6=.$>PRP.$(*0$S(11&[.$@P?P$T!NNNUP$<-55$1-V-H,&1=$(*0$V-55$=)6*(55)*6P$7&5P$3(,:&5P$73$(!.$!CJ]!CCP$

B551)V:.$/P.$<&8==-*=.$+P.$^(;W5)VO.$RP@P.$`855.$9PRP.$c1(;.$/P.$9('.$/PaP.$+--.$RP.$e(10-*.$eP.$+)X-1'(**.$9P/P.$(*0$

@V:5-==)*6-1.$RP$T#CMDUP$^8'(*$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$V`?/$=-f8-*V-$(*0$(X-11(*,$-_H1-==)&*$&W$

,:-$('H5)W)-0$6-*-$)*$/D"#$-H)0-1'&)0$V(1V)*&'($V-55=P$?(,81-$!$*.$D#M]D!JP$

B1(*&.$SP.$a(*6.$gP.$Y-1,&5&,,).$/P.$h:(*6.$eP.$<:8*6.$3P.$^(10)*6.$^P3P.$(*0$%&*.$`P$T!NNNUP$<&8H5)*6$&W$=,1-==$)*$

,:-$A%$,&$(V,)I(,)&*$&W$R?b$H1&,-)*$O)*(=-=$X;$,1(*='-'X1(*-$H1&,-)*$O)*(=-$>%A#P$@V)-*V-$#)'.$KKD]KKKP$

F-VV:).$7P.$(*0$<(1H-*,-1.$cP$T#CCLUP$<&*=,),8,)I-$H1&,-&5;=)=$&W$,:-$A1XYQD$1-V-H,&1$,;1&=)*-$O)*(=-$X;$($

8*)f8-.$=-f8-*,)(5$'-V:(*)='P$RP$<-55$Y)&5P$"!*.$CCJ]#NN"P$

F-VV:).$7P.$Y(85)0(.$RP.$(*0$<(1H-*,-1.$cP$T#CCKUP$@-5-V,)I-$V5-(I(6-$&W$,:-$:-1-685)*$1-V-H,&1$A1XYQD$X;$H1&,-)*$

O)*(=-$<$(V,)I(,)&*P$RP$Y)&5P$<:-'P$#'".$#MCMC]#MCCJP$

F-)OO&5()*-*.$FP.$F(H(1(*,(.$bP.$^(5O)5(:,).$bP.$>5i)*.$bP.$@8*0I(55.$7P.$(*0$A5-*)8=.$bP$T!N##UP$S8*V,)&*$&W$A%YYD$)=$

0-,-1')*-0$X;$(5,-1*(,)I-$=H5)V)*6P$<-55$<;V5-$c-&16-,P$9-_$"$.$!KDL]!KJLP$

F-)OO&5()*-*.$FP.$?()55(,.$SP.$%()5&.$/P.$<:).$+P.$7(**)*-*.$/P.$^&:-*=,-)*.$3P.$^(=,)-.$?P.$F()*)&.$@P.$(*0$A5-*)8=.$bP$

T!N#!UP$A1XYD$'&085(,-=$,8X85(1$V-55$H&5(1),;$(*0$58'-*$0)('-,-1$081)*6$O)0*-;$0-I-5&H'-*,P$RP$/'P$@&VP$

?-H:1&5P$R/@?$#!.$##!]#!!P$

F-_5-1.$/P.$+)0([).$cP.$+&-[.$FP.$Y(1*-(.$>P.$b(1(8=:.$FP.$+-IQ/1).$@P.$@:,(X=O;.$/P.$(*0$Y-*Qe&=-W.$%P$T!NNMUP$/*,)Q

A%YXD$,(16-,-0$,:-1(H;$V&'X)*-0$[),:$1(0)(,)&*$,:-1(H;$)*$H1&=,(,-$V(*V-1P$%-=85,=$&W$)*$I),1&$(*0$)*$I)I&$

=,80)-=P$<(*V-1$Y)&5P$9:-1P$'.$#NCN]#NCDP$

F)0(5.$cP/P.$?(1-=:.$/P.$7(11-1&.$+P.$(*0$R&*-=.$SPAP$T!NNJUP$31-=-*)5)*Q0-H-*0-*,$6(''(Q=-V1-,(=-$H1&V-==)*6$

1-685(,-=$'85,)H5-$A%YYDE^A%D$(V,)I),)-=P$RP$Y)&5P$<:-'P$#)$.$#CLLL]#CLM"P$



!KC$

$

F),-,,(.$AP@P.$(*0$B:1.$RPaP$T#CCDUP$7&*&V5&*(5$(*,)X&0)-=$(=$(6&*)=,=d$(*$-_H(*0-0$1&5-$W&1$,:-)1$8=-$)*$V(*V-1$

,:-1(H;P$<(*V-1$%-=P$(&.$J"N#]J"NCP$

a(VO-1.$`P.$@,-I-*=.$%P<P.$(*0$%&,:.$YP+P$T!N#LUP$^&[$+)6(*0=$>558')*(,-$c3<%$7&5-V85(1$3:(1'(V&5&6;P$<-55$

"'$.$D#D]D!LP$

a(6*-1.$APSP.$(*0$?-X1-0(.$/P%P$T!NNCUP$@)6*(5$)*,-61(,)&*$X;$R?b$(*0$H"M$7/3b$H(,:[(;=$)*$V(*V-1$

0-I-5&H'-*,P$?(,P$%-IP$<(*V-1$*.$J"L]JDCP$

a(5).$FPYP.$^(=O)*=.$RPaP.$c)5'&1-Q^-X-1,.$7P.$35(,,.$RP9P.$+)8.$hP.$(*0$@,-1*.$`PSP$T!N#D(UP$<&*I-16-*,$(*0$

0)I-16-*,$V-5585(1$1-=H&*=-=$X;$A1XYD$)=&W&1'=$)*$'(''(1;$-H),:-5)(5$V-55=P$7&5P$<(*V-1$%-=P$7<%$"#.$##DN]

##JJP$

a(5).$FPYP.$c)5'&1-Q^-X-1,.$7P.$7(')55(H(55).$%P.$^(=O)*=.$RPaP.$b81HH(.$bPRP.$A5-*)8=.$bP.$Y&&,:.$<PRP.$(*0$@,-1*.$

`PSP$T!N#DXUP$\I-1-_H1-==)&*$&W$A%YYD$R7Q($<e9Q#$(*0$<e9Q!$)=&W&1'=$)*$,1(*=6-*)V$')V-$1-I-(5=$)=&W&1'Q

=H-V)W)V$1&5-=$)*$'(''(1;$65(*0$0-I-5&H'-*,$(*0$V(1V)*&6-*-=)=P$Y1-(=,$<(*V-1$%-=P$Y<%$"%.$JN#P$

a(*6.$ePQ?P.$(*0$^8*6.$7PQ<P$T!N#!UP$?8V5-(1$W8*V,)&*=$(*0$=8XV-5585(1$,1(WW)VO)*6$'-V:(*)='=$&W$,:-$-H)0-1'(5$

61&[,:$W(V,&1$1-V-H,&1$W(')5;P$<-55$Y)&=V)P$#.$#"P$

a(*6.$^P.$@8*.$aP.$@8*.$7P.$S8.$hP.$h:&8.$<P.$a(*6.$<P.$h8&.$`P.$h:&8.$hP.$a(*6.$cP.$h:(*6.$9P.$-,$(5P$T!N#MUP$^A%D$

H1&'&,-=$V-55$=81I)I(5$(*0$V:-'&1-=)=,(*V-$)*$&=,-&=(1V&'($I)($)*,-1(V,)&*$[),:$?`%c#P$Y)&V:)'P$Y)&H:;=P$

/V,($")%&.$#M"C]#MDCP$

a(*6.$RP.$e)*.$RP.$e(*6.$lP.$`)*6.$SP.$<:-*.$gP.$+).$YP.$(*0$9)(*.$gP$T!N#KUP$^8'(*$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$

D$T^A%DU$)=$($W(I&1(X5-$H1&6*&=,)V$'(1O-1$&W$X1-(=,$V(*V-1d$($=;=,-'(,)V$1-I)-[$(*0$'-,(Q(*(5;=)=P$\*V&,(16-,P$

a(*6.$?PgP.$+--.$^PQRP.$(*0$h:-*6.$RPRP$T!NNMUP$9:-1(H-8,)V$8=-$&W$3`h$H1&,-)*QH1&,-)*$)*,-1(V,)&*$(*,(6&*)='P$

`186$?-[=$3-1=H-V,P$#".$#"L]#D#P$

a(*6.$@PQ<P.$+)-*.$^PQ<P.$g)(.$aP.$<:-*.$>PQSP.$+&.$^PQaP.$a(*6.$hP.$/5)Q@-;-0.$7P.$+--.$`PQSP.$Y(1,:&5&'-8=Z.$cP.$

\8Qe(*6.$SP.$-,$(5P$T!NNDUP$Y)*0)*6$(,$(*0$,1(*=(V,)I(,)&*$&W$,:-$<\gQ!$H1&'&,-1$X;$*8V5-(1$,;1&=)*-$O)*(=-$

1-V-H,&1$A1XYQ!P$<(*V-1$<-55$%.$!J#]!K#P$

a(10.$7P`P.$(*0$+-(:;.$`PRP$T!N#JUP$b)*(=-$(V,)I(,&1Q1-V-)I-1$H1-W-1-*V-$)*$A1XY$:-,-1&0)'-1=$)=$0-,-1')*-0$X;$

)*,1(V-5585(1$1-6)&*=$(*0$)=$*&,$V&8H5-0$,&$-_,1(V-5585(1$(=;''-,1;P$RP$Y)&5P$<:-'P$#*$.$#JLN]#JLCP$

I(*$0-$a(,-1.$RP/PRP7P.$Y(6V)Q\*0-1.$9P.$/6(1[(5.$/P@P.$a(O)'&,&.$^P.$%&&I-1=.$%P<P.$h:8.$eP.$b(=')-:.$%P.$Y:-1-.$

`P.$F(*$Y-16-*$-*$^-*-6&8[-*.$3P7P3P.$(*0$@:(:.$bP$T!N#!UP$9:-1(H-8,)V$=,-'$V-55=$-_H1-==)*6$I(1)(*,=$&W$

AcS%Q=H-V)W)V$*(*&X&0)-=$:(I-$(*,),8'&1$-WW-V,=P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$*.$#KKD!]#KKDLP$

a-XX.$`P%P.$^(*0-5.$9P7P.$b1-,ZQ%&''-5.$/P.$(*0$@,-I-*=.$%P<P$T!N#"UP$\HH&1,8*),)-=$W&1$W8*V,)&*(5$=-5-V,)I),;$)*$

c3<%$(*,)X&0)-=P$Y)&V:-'P$3:(1'(V&5P$)(.$#DL]#J!P$

a-:1.$7P<P.$%-)*-VO-.$+P.$Y&,I)**)O.$/P.$(*0$%&==*-1.$7PRP$T!NNMUP$/*(5;=)=$&W$,1(*=)-*,$H:&=H:&1;5(,)&*Q

0-H-*0-*,$H1&,-)*QH1&,-)*$)*,-1(V,)&*=$)*$5)I)*6$'(''(5)(*$V-55=$8=)*6$=H5),Q9AFP$Y7<$Y)&,-V:*&5P$).$JJP$

a-)*-1.$cPRP$T!N#JUP$Y8)50)*6$X-,,-1$'&*&V5&*(5$(*,)X&0;QX(=-0$,:-1(H-8,)V=P$?(,P$%-IP$<(*V-1$"(.$"K#]"LNP$

a:--5-1.$`P+P.$%(*6*-O(1.$FP7P.$(*0$@V:[(1Z-.$@P%P$T!NNMUP$A1XYD$,(16-,)*6$(HH1&(V:-=$W&1$H1&=,(,-$V(*V-1$

,1-(,'-*,P$<(*V-1$Y)&5P$9:-1P$'.$#NCJ]#NCLP$

a)5O-*.$RP/P.$3-1-ZQ9&11-=.$7P.$?)-I-=Q/5)V-(.$%P.$<&1(.$AP7P.$<:1)=,-*=-*.$9P/P.$Y(1&*.$/P9P.$(*0$7():5-.$?PRP$

T!N#"UP$@:-00)*6$&W$=&58X5-$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$T=AcS%U$)=$'-0)(,-0$X;$($

'-,(55&H1&,-(=-EW)X1&*-V,)*E)*,-61)*$(_)=$(*0$)*:)X),-0$X;$V-,8_)'(XP$Y)&V:-')=,1;$(#.$DJ"#]DJDNP$

a)55)('=.$<P<P.$/55)=&*.$RPcP.$F)0(5.$cP/P.$Y81&[.$7PAP.$Y-VO'(*.$YP@P.$7(11-1&.$+P.$(*0$R&*-=.$SPAP$T!NNDUP$9:-$

A%YYDE^A%D$1-V-H,&1$,;1&=)*-$O)*(=-$1-685(,-=$6-*-$-_H1-==)&*$X;$W8*V,)&*)*6$(=$($@9/9J/$*8V5-(1$V:(H-1&*-P$

RP$<-55$Y)&5P$"%'.$DKC]DLMP$



!LN$

$

a)55)('=.$<P@P.$Y-1*(10.$RPbP.$`-'&1;$Y-VO5-1.$7P.$/5'&:(Z-;.$`P.$a(=:)*6,&*.$7PbP.$@'),:.$RPRP.$(*0$S1-;.$7P%P$

T!N#JUP$A%YYD$)=$&I-1Q-_H1-==-0$)*$:8'(*$V&5&*$V(*V-1$(*0$-*:(*V-=$V-5585(1$,1(*=W&1'(,)&*P$<(1V)*&6-*-=)=$

!%.$L#N]L#MP$

a),,&*.$<PRP.$%--I-=.$RP%P.$c&)*6.$RPRP.$<&&O-.$9PcP.$(*0$Y(1,5-,,.$RP7P@P$T!NN"UP$A_H1-==)&*$&W$,:-$^A%#QD$W(')5;$&W$

1-V-H,&1$,;1&=)*-$O)*(=-=$)*$X1-(=,$V(*V-1P$RP$3(,:&5P$#$$.$!CN]!CLP$

a&&.$%PQ@P.$+--.$RPQ^P.$e8.$^PQ?P.$@&*6.$`PQeP.$(*0$Y()O.$9PQbP$T!N#NUP$A_H1-==)&*$&W$A1XYD$)*$,:-$(H&H,&,)V$*-81&*=$

&W$/5Z:-)'-1G=$0)=-(=-$X1()*P$/*(,P$<-55$Y)&5P$&!.$""!]""CP$

a&&,,-*.$`P.$<:1)=,&H&85&=.$/P.$(*0$@-_,&*.$3P7P$T!N#"UP$A'-16)*6$H(1(0)6'=$)*$c3<%$(55&=,-1;d$)'H5)V(,)&*=$

W&1$0186$0)=V&I-1;P$?(,P$%-IP$`186$`)=V&IP$"#.$K"N]KDDP$

a&&,,-*.$`P.$%-;*&50=.$<P/P.$@'),:.$bPRP.$7&X(1-V.$RP<P.$b&&5-.$<P.$@(I(6-.$APAP.$3(X1-i(.$bP.$@)''=.$RP.$@1)0:(1.$%P.$

S81*-==.$@PcPYP.$-,$(5P$T!N#KUP$9:-$A_,1(V-5585(1$@81W(V-$&W$,:-$c+3Q#$%-V-H,&1$>=$($7&5-V85(1$91)66-1$W&1$Y)(=-0$

/6&*)='P$<-55$"%(.$#K"!]#KD"P$

g)(.$aP.$3-,1)V&)*.$APSP.$h:(&.$@P.$+)8.$+P.$\=(0(.$9P.$<:-*6.$lP.$a85WO8:5-.$RP`P.$c[)*.$aP%P.$e(*6.$gP.$c(55(6:-1.$

%P>P.$-,$(5P$T!N#"UP$/*$:-1-685)*QAcS%Q^A%"$(8,&V1)*-$=)6*(5)*6$(_)=$V(*$'-0)(,-$(Vf8)1-0$5(H(,)*)X$1-=)=,(*V-$)*$

^A%!q$X1-(=,$V(*V-1$'&0-5=P$Y1-(=,$<(*V-1$%-=P$Y<%$"(.$%MJP$

g8.$?P.$+(&.$eP.$h:(*6.$eP.$(*0$c)55-=H)-.$`P/P$T!N#!UP$/O,d$($0&8X5-Q-06-0$=[&10$)*$V-55$H1&5)W-1(,)&*$(*0$6-*&'-$

=,(X)5),;P$RP$\*V&5P$#$"#.$CJ#L!DP$

g8.$eP.$@:(&.$eP.$h:&8.$RP.$F&&1:--=.$RPRP.$(*0$S)=:-1.$cPRP$T!NNCUP$B5,1(I)&5-,$)11(0)(,)&*Q)*08V-=$-H)0-1'(5$61&[,:$

W(V,&1$1-V-H,&1$TAcS%U$*8V5-(1$,1(*=5&V(,)&*$)*$:8'(*$O-1(,)*&V;,-=P$RP$<-55P$Y)&V:-'P$"$'.$ML"]MMNP$

e('('&,&.$9P.$?)=:)0(.$9P.$7);(i)'(.$?P.$b([().$@P.$\&).$9P.$(*0$9&;&=:)'(.$bP$T#CM"UP$9:-$-1XY$6-*-$&W$(I)(*$

-1;,:1&X5(=,&=)=$I)18=$)=$($'-'X-1$&W$,:-$=1V$6-*-$W(')5;P$<-55$!(.$L#]LMP$

e(*.$7P.$3(1O-1.$YP/P.$@V:[(X.$%P.$(*0$b81Z1&VO.$%P$T!N#DUP$^A%!$(X-11(,)&*=$)*$V(*V-1d$)'H5)V(,)&*=$W&1$,:-1(H;P$

<(*V-1$91-(,P$%-IP$&$.$LLN]LMNP$

e(*.$7P.$@V:[(-0-15-.$7P.$/168-55&.$`P.$7)55)=.$@PhP.$c(,(5)V(.$hP.$(*0$b81Z1&VO.$%P$T!N#J(UP$^A%!$-_H1-==)&*$

=,(,8=$)*$0)I-1=-$V(*V-1=d$1-I)-[$&W$1-=85,=$W1&'$"L.CC!$H(,)-*,=P$<(*V-1$7-,(=,(=)=$%-IP$!&.$#JL]#KDP$

e(*.$eP.$^-)*.$/P+P.$c1--1.$3P7P.$a(*6.$hP.$b&5X.$%P^P.$Y(,1(.$@PbP.$(*0$<&[(*.$bP^P$T!N#JXUP$/$*&I-5$W8*V,)&*$&W$

^A%!E?-8$)*$,:-$(V,)I(,)&*$&W$c!E7$V:-VOH&)*,$)*$1-=H&*=-$,&$�Q)11(0)(,)&*P$\*V&6-*-$!&.$!!#J]!!!KP$

e(*6.$`P.$b1&-QY(11-,,.$%P.$@)*6:.$@P.$%&X-1,=.$<PRP.$(*0$+(8-.$9P7P$T!N#LUP$>6c$V&&H-1(,)I),;$Q$>=$,:-1-$(55&=,-1;}$

>'H5)V(,)&*=$W&1$(*,)X&0;$W8*V,)&*=$(*0$,:-1(H-8,)V$(*,)X&0;$0-I-5&H'-*,P$7/X=$*.$#!"#]#!J!P$

e(&.$eP.$a(*6.$cP.$+).$hP.$e(*.$YP.$c8&.$eP.$R)(*6.$gP.$(*0$g).$hP$T!N#NUP$7),&V:&*01)(55;$5&V(5)Z-0$AcS%$)=$

)*0-H-*0-*,$&W$),=$-*0&V;,&=)=$(*0$(==&V)(,-=$[),:$V-55$I)(X)5),;P$/V,($Y)&V:)'P$Y)&H:;=P$@)*P$&#.$LK"]LLNP$

e(10-*.$eP.$(*0$3)*-=.$cP$T!N#!UP$9:-$A%YY$*-,[&1Od$(,$5(=,.$V(*V-1$,:-1(H;$'--,=$=;=,-'=$X)&5&6;P$?(,P$%-IP$

<(*V-1$"#.$JJ"]JK"P$

e(10-*.$eP.$(*0$@5)[O&[=O).$7PgP$T!NN#UP$B*,(*65)*6$,:-$A1XY$=)6*(55)*6$*-,[&1OP$?(,P$%-IP$7&5P$<-55$Y)&5P$#.$

#!L]#"LP$

e-(.$bP.$h:(*6.$^P.$g)-.$RP.$R&*-=.$9P7P.$e(*6.$cP.$@&*6.$YP`P.$(*0$+-1*-1.$%P/P$T!N#"UP$<&*I-1,)*6$=,-'$V-55=$,&$

0-*01),)V$V-55=$X;$(6&*)=,$(*,)X&0)-=$W1&'$8*X)(=-0$'&1H:&6-*)V$=-5-V,)&*=P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$""$.$

#DCKK]#DCL#P$

e-(.$bP.$g)-.$RP.$h:(*6.$^P.$h:(*6.$aP.$(*0$+-1*-1.$%P/P$T!N#JUP$@-5-V,)&*$&W$'85,)H5-$(6&*)=,$(*,)X&0)-=$W1&'$

)*,1(V-5585(1$V&'X)*(,&1)(5$5)X1(1)-=$1-I-(5=$,:(,$V-5585(1$1-V-H,&1=$(1-$W8*V,)&*(55;$H5-)&,1&H)VP$<811P$\H)*P$

<:-'P$Y)&5P$#%.$#]LP$



!L#$

$

e-[(5-.$<P.$Y(1(0)(.$`P.$F:&1(.$>P.$3(,)5.$@P.$(*0$7)=1(.$/P$T!N#"UP$AH)0-1'(5$61&[,:$W(V,&1$1-V-H,&1$,(16-,)*6$)*$

V(*V-1d$($1-I)-[$&W$,1-*0=$(*0$=,1(,-6)-=P$Y)&'(,-1)(5=$!&.$MKCN]MLNLP$

e8.$9P.$+).$RP.$e(*.$7P.$+)8.$+P.$+)*.$^P.$h:(&.$SP.$@8*.$+P.$h:(*6.$eP.$<8).$eP.$h:(*6.$SP.$-,$(5P$T!N#JUP$7)V1&%?/Q#C"(Q

"H$(*0$QJH$=8HH1-==$,:-$'-,(=,(=)=$&W$:8'(*$*&*Q='(55QV-55$58*6$V(*V-1$X;$0&[*1-685(,)*6$,:-$

A%YYDE3>b"%"E'9\%E@Kb!$=)6*(5)*6$H(,:[(;P$\*V&6-*-$!&.$D#"]D!"P$

e8-.$gP.$@&*6.$aP.$h:(*6.$aP.$<:-*.$+P.$g).$hP.$g)*.$hP.$(*0$R)(*6.$gP$T!NNMUP$7),&V:&*01)(55;$5&V(5)Z-0$AcS%$)=$

=8Xi-V,-0$,&$(8,&H:(6)V$1-685(,)&*$(*0$)'H5)V(,-0$)*$V-55$=81I)I(5P$/8,&H:(6;$&.$KD#]KDCP$

e8*.$@P.$b&:.$RP.$?('.$@PbP.$3(1O.$RP\P.$+--.$@P7P.$+--.$bP.$+--.$bP@P.$/:*.$@PQ^P.$3(1O.$`PRP.$b)'.$^PQ^P.$-,$(5P$T!N#MUP$

<5)*)V(5$=)6*)W)V(*V-$&W$&I-1-_H1-==)&*$&W$?%c#$(*0$),=$1-V-H,&1=.$^A%"$(*0$^A%D.$)*$6(=,1)V$V(*V-1$H(,)-*,=P$

c(=,1)V$<(*V-1$\WWP$RP$>*,P$c(=,1)V$<(*V-1$/==&VP$RH*P$c(=,1)V$<(*V-1$/==&VP$#".$!!J]!"KP$

h(:(I).$APAP.$@,-)*X-16.$?P.$/5,'(*.$9P.$<:-)*.$7P.$R&=:).$eP.$c1(08=Q3-1;.$9P.$(*0$3-15=&*.$AP$T!N#MUP$9:-$1-V-H,&1$

,;1&=)*-$O)*(=-$91OY$=)6*(5=$[),:&8,$0)'-1)Z(,)&*$(,$,:-$H5(='($'-'X1(*-P$@V)P$@)6*(5P$""P$

h-*6.$SP.$g8.$RP.$(*0$^(11)=.$%P<P$T!NNC(UP$?-00D$'-0)(,-=$A1XYD$R7Q(E<e9Q#$><`$8X)f8),)*(,)&*$(*0$0-61(0(,)&*$

)*$7`<b$>>$V-55=P$S/@AY$RP$\WWP$38X5P$S-0P$/'P$@&VP$A_HP$Y)&5P$#!.$#C"J]#CDJP$

h-*6.$SP.$a(*6.$eP.$b5&-HW-1.$+P/P.$a(*6.$@P.$(*0$^(11)=.$%P<P$T!N#MUP$A1XYD$0-5-,)&*$H1-0)=H&=-=$,&$0-I-5&H'-*,$

&W$'-,(X&5)V$=;*01&'-$)*$')V-P$/'P$RP$3:;=)&5P$A*0&V1)*&5P$7-,(XP$

h-*6.$?P.$+)8.$+P.$7V<(X-.$7PcP.$R&*-=.$`P9PaP.$>V:)'81(.$bP.$(*0$<&55)*=.$FP3P$T!NNCXUP$%-(5Q,)'-$f8(*,),(,)I-$

H&5;'-1(=-$V:()*$1-(V,)&*$Tf3<%U$(*(5;=)=$[),:$W58&1-=V-*V-$1-=&*(*V-$-*-16;$,1(*=W-1$TS%A9U$H1&X-=$1-I-(5=$

0)WW-1-*,)(5$-_H1-==)&*$&W$,:-$W&81$A%YYD$i8_,('-'X1(*-$1-6)&*$I(1)(*,=$X-,[--*$'-0855&X5(=,&'($(*0$

H)5&V;,)V$(=,1&V;,&'(P$?-81&H(,:&5P$/HH5P$?-81&X)&5P$!(.$"J"]"KKP$

h:(*6.$gP.$c81-(=O&.$RP.$@:-*.$bP.$<&5-.$3P/P.$(*0$b81);(*.$RP$T!NNKUP$/*$(55&=,-1)V$'-V:(*)='$W&1$(V,)I(,)&*$&W$,:-$

O)*(=-$0&'()*$&W$-H)0-1'(5$61&[,:$W(V,&1$1-V-H,&1P$<-55$"#(.$##"L]##DCP$

h:(*6.$gP.$9(*6.$?P.$^(00-*.$9PRP.$(*0$%)=:).$/PbP$T!N##UP$/O,.$S&_\$(*0$1-685(,)&*$&W$(H&H,&=)=P$Y)&V:)'P$

Y)&H:;=P$/V,($")"!.$#CLM]#CMKP$

h:(&.$aPQeP.$h:8(*6.$<P.$g8.$RP.$a(*6.$7P.$h:(*6.$hPQhP.$98.$+P.$a(*6.$<PQRP.$+)*6.$9PQ+P.$<(&.$^P.$(*0$h:(*6.$hPQcP$

T!N#DUP$^A%D$)=$($*&I-5$H1&6*&=,)V$X)&'(1O-1$)*$6(=,1&)*,-=,)*(5$=,1&'(5$,8'&1$=H-V)W)V(55;$&1)6)*(,-0$W1&'$

=,&'(V:P$/'P$RP$<(*V-1$%-=P$&.$M"M]MDCP$

h:-*6.$^P.$@:-*.$^P.$\H1-(.$>P.$a&11(55.$<P.$@,-W(*-=V8.$%P.$c)1*),(.$/P.$(*0$c)1*),(.$+P$T!N#!UP$tQ/11-=,)*QX)(=-0$

(6&*)='$(=$,:-$V-*,1(5$'-V:(*)='$&W$(V,)&*$W&1$)*=85)*Q5)O-$61&[,:$W(V,&1$#$1-V-H,&1Q,(16-,)*6$(*,)X&0)-=$)*$

A[)*6G=$=(1V&'(P$31&VP$?(,5P$/V(0P$@V)P$BP$@P$/P$"$*.$!NK!N]!NK!JP$

h:&8.$aP.$(*0$<(1H-*,-1.$cP$T!NNNUP$^-1-685)*Q0-H-*0-*,$,1(WW)VO)*6$(*0$V5-(I(6-$&W$A1XYQDP$RP$Y)&5P$<:-'P$#'(.$

"DL"L]"DLD"P$

h:8.$aP.$+).$@P.$h&8.$YP.$+)8.$^P.$(*0$a(*6.$@P$T!N#MUP$A_H1-==)&*=$(*0$V5)*)V(5$=)6*)W)V(*V-$&W$^A%D$(*0$<`DD$)*$

=)*&*(=(5$'8V&=(5$'(5)6*(*,$'-5(*&'(P$7-5(*&'($%-=P$#).$#NJ]##NP$
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