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&%&%$! C+9#(-!6(//(7+!1,!/09+601*1**(-!#/1-(0+/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:@!
A)B! M:%*.,(4&''*.&$*/.(&.7(*.0,'$*/.(=%/',7:%,#())))))))))))))))))))))))))))))))))))))))))))))))))))(G?!

&%2%$! E)0#7+)!69+6(9(0#1)!().!#MM;)#/(0#1)!9+7#M+)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:$!
&%2%&! J'?CE!()(-5/#/!1,!()0#P1.5!0#0+9/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:&!
&%2%2! C;6+9,#*#(-!/R#)!#),+*0#1)!M+0F1.!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:&!
&%2%8! I1--+*0#1)!().!691*+//#)7!1,!/(M6-+/!61/04#),+*0#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:2!

A)E! !"#$%&'((&##&3#()))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))(GB!
&%8%$! S(*0+9#(-!791T0F!*;9"+/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:2!
&%8%&! N+0+9M#)(0#1)!1,!*5/0+#)+!6910+(/+!(*0#"#05!P5!/R#M!M#-R!6-(0#)7!%%%%%%%%%%%%%%%%%%!:8!
&%8%2! S-11.!791T0F!(//(5/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:8!
&%8%8! ?7U!P#).#)7!(//(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!::!
&%8%:! C'V!(*0#"#05!(//(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:<!
&%8%<! H5(-;91)#*!(*#.!M+(/;9+M+)0!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:<!
&%8%D! V6/1)16F(71*50#*!R#--#)7!(//(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:D!
&%8%G! =+;0916F#-!R#--#)7!(//(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:D!
&%8%>! C65IJA4M+.#(0+.!*F+M1R#)+!.+79(.(0#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:G!
&%8%$@! C65IJA!+6#016+!M1.#,#*(0#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:>!
&%8%$$! NI&%8!.+).9#0#*!*+--!#),+*0#1)!(//(5/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!:>!
&%8%$&! I501M+09#*!P+(.!(99(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<@!
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&%:%$! I1"KLC!/+B;+)*#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<$!
&%:%&! !""!056#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<&!
&%:%2! U+)+!+W69+//#1)!()(-5/#/!;/#)7!KX4AIK!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<&!
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&%<%$! IYI'&!6910+#)!J'?CE!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<8!
&%<%&! CR#)!F#/01-175!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<8!
&%<%2! ?MM;)1,-;19+/*+)*+!M#*91/*165!()(-5/#/!1,!/R#)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<:!
&%<%8! U+9M#)(-!*+)09+!S!*+--!()(-5/#/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<:!
&%<%:! ?)09(*+--;-(9!/0(#)#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<<!

A)D! +$&$*#$*'&2(&.&23#,#()))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))(ID!
A)J! S,0,%,.',#()))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))(IJ!
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2%&%$! ?.+)0#,#*(0#1)!().!*F(9(*0+9#/(0#1)!1,!#/1-(0+/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!D&!
2%&%$%$! !""!056#)7!().!.+0+9M#)(0#1)!1,!I1"KLC!/0(0;/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!D&!
2%&%$%&! I1"KLC!/+B;+)*#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!D8!
2%&%$%2! U91T0F!691,#-+!(//+//M+)0!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!DD!
2%&%$%8! S-11.!791T0F!(//(5/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!DG!

2%&%&! A910+*0#"+!+,,#*(*5!1,!ZG4NXLE-;M!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!G@!
2%&%&%$! E)0#P1.5!9+/61)/+!01!ZG4NX!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!G@!
2%&%&%&! CR#)!#),+*0#1)/!T#0F!I1"KLC!M;0()0/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!G$!

2%&%2! A(0F17+)+/#/!1,!I1"KLC!M;0()0!UEC!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>@!
2%&%2%$! ?7U!P#).#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>@!
2%&%2%&! V6/1)16F(71*50#*!R#--#)7!(//(5!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>$!
2%&%2%2! K+-(0#"+!7+)+!+W69+//#1)!P5!KX4AIK!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>2!
2%&%2%8! H5(-;91)#*!(*#.!*(6/;-+!+W69+//#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>8!
2%&%2%:! C'V4M+.#(0+.!KSI!F+M1-5/#/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>:!
2%&%2%<! C65IJA4M+.#(0+.!*F+M1R#)+!.+79(.(0#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!><!

2%&%8! A910+*0#"+!+,,#*(*5!1,!ZG!I1MP#O(W!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>D!
2%&%8%$! A910+*0#"+!+,,#*(*5!1,!ZG4NX[C65IJA!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>G!
2%&%8%&! C65IJA!M#)#M(-!+6#016+!M(66#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@$!
2%&%8%2! A910+*0#"+!+,,#*(*5!1,!ZG4NX[C&4NXLE-;M!#)!S(-PL*!M#*+!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@$!
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! W!
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8%2%:! U+)+!+W69+//#1)!()(-5/#/!;/#)7!KX4AIK!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&:!
8%2%<! I1"KLC!7+)+!/+B;+)*#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&<!
8%2%D! =+;0916F#-!R#--#)7!(//(5/!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&<!
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8%2%>! E)0#7+)!69+6(9(0#1)!().!#MM;)#/(0#1)!9+7#M+)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&D!
8%2%$@! C;6+9,#*#(-!/R#)!#),+*0#1)!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&G!
8%2%$$! V97()!*1--+*0#1)!().!691*+//#)7!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$&G!
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E)E! S,#:2$#()))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))(?AL!
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-.,+&'(&/.012%,&

!

X*1:%,(?)?(3<!6910+#)!*F(9(*0+9#/0#*/%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!2!

X*1:%,(?)A!C*F+M(0#*!1,!0F+!.#,,+9+)0!!""!6(00+9)/!().!9+69+/+)0(0#"+!3!

6910+#)/%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!<!

X*1:%,(?)B!J)F()*+.!"#9;-+)*+!#)!UEC!I1"KLC!M;0()0/%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!&:!

X*1:%,(?)E!C*F+M(0#*!.#(79(M!1,!0F+!"(**#)+!*().#.(0+!C09+60E"(W%!%%%%%%%%%%%%%%%%%%%%%%%!2&!

X*1:%,(?)G!XF+!ZG!*F#M+9#*!6+60#.+%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!28!

X*1:%,(?)I!S!*+--!+6#016+!M(66#)7!1,!C65IJA%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!2<!

X*1:%,(B)?!C6+S4M+.#(0+.!*(/+#)!.+79(.(0#1)!(//(5%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!D8!

X*1:%,(B)A!$]!(7(91/+!7+-!/F1T#)7!I1"KLC!16+91)!(M6-#,#*(0#1)%!%%%%%%%%%%%%%%%%%%%%%%%%%%!D:!

X*1:%,(B)B!C+B;+)*+!(-#7)M+)0!1,!SCE$@!().!6SCE$@!I1"KLC!16+91)/%!%%%%%%%%%%%%%%%!D<!

X*1:%,(B)E!U91T0F!*;9"+/!1,!I1"KLC!^X!().!3X!6(#9/%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!DG!

X*1:%,(B)G!S-11.!791T0F!(//(5%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!D>!

X*1:%,(B)I!3+()!ZG4/6+*#,#*!?7U!()0#P1.5!0#0+9/!#)!M;9#)+!/+9;M!(,0+9!ZG4

NXLE-;M!#MM;)#/(0#1)%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!G$!

X*1:%,(B)D!J,,#*(*5!1,!ZG4NXLE-;M!#)!6910+*0#1)!(7(#)/0!:<&G!UEC%!%%%%%%%%%%%%%%%%%%%%%%%%!G2!

X*1:%,(B)J!J,,#*(*5!1,!ZG4NXLE-;M!#)!6910+*0#1)!(7(#)/0!SCE$@!UEC%!%%%%%%%%%%%%%%%%%%%%%!G:!

X*1:%,(B)L!J,,#*(*5!1,!ZG4NXLE-;M!#)!6910+*0#1)!(7(#)/0!:88G!UEC%!%%%%%%%%%%%%%%%%%%%%%%%%!GD!

X*1:%,(B)?K!J,,#*(*5!1,!ZG4NXLE-;M!#)!6910+*0#1)!(7(#)/0!=CGG%&!UEC%!%%%%%%%%%%%%%%%%%%!G>!

X*1:%,(B)??!?7U!P#).#)7!01!I1"KLC!^X!19!3X!#/1-(0+/!#$!%#&'(%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>$!

X*1:%,(B)?A!V6/1)16F(71*50#*!R#--#)7!1,!UEC!P5!ZG4NX!()0#4/+9(%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>&!

X*1:%,(B)?B!N#,,+9+)0#(-!7+)+!+W69+//#1)!1,!I1"KLC!M;0()0!UEC%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>8!

X*1:%,(B)?E!H5(-;91)#*!(*#.!+W69+//+.!P5!UEC%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>:!

X*1:%,(B)?G!C'V4M+.#(0+.!9+.!P-11.!*+--!-5/#/!#$!%#&'(%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!><!

X*1:%,(B)?I!C65IJA4M+.#(0+.!.+79(.(0#1)!1,!?'4G_!3?A4&!().!\I!*F+M1R#)+/%!>D!

X*1:%,(B)?D!A910+*0#"+!+,,#*(*5!1,!ZG4NXLE-;M!().!ZG4NX[C65IJALE-;M!(7(#)/0!

:88G!3X%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!>>!

X*1:%,(B)?J!A910+*0#"+!+,,#*(*5!1,!ZG4NXLE-;M!().!ZG4NX[C65IJALE-;M!(7(#)/0!

=CGG%&!3X%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@@!

X*1:%,(B)?L!A910+*0#"+!+,,#*(*5!1,!ZG4NXLE-;M!().!ZG4NX[C&4NXLE-;M!(7(#)/0!

:88G!3X%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@&!



! W###!

X*1:%,(B)AK!A910+*0#"+!+,,#*(*5!1,!ZG4NXLE-;M!().!ZG4NX[C&4NXLE-;M!(7(#)/0!

=CGG%&!3X%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@2!

X*1:%,(B)A?!A910+*0#"+!+,,#*(*5!1,!I1MP#O(W!(7(#)/0!:88G!3X!().!=CGG%&!3X!#)!

I:DS'L<!M#*+%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@:!

X*1:%,(B)AA!CR#)!-+/#1)/!#)!:88G!3X4#),+*0+.!I:DS'L<!M#*+%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$@<!

X*1:%,(E)?!J,,+*0!1,!UEC!#),+*0#1)!1)!NI!M(0;9(0#1)!().!"#(P#-#05%%!%%%%%%%%%%%%%%%%%%%%%%%!$2$!

X*1:%,(E)A!XF+!9+-(0#"+!+W69+//#1)!().!,;)*0#1)(-#05!1,!C'V!P5!:88G!3X%!%%%%%%%%%!$22!

X*1:%,(E)B!IF(9(*0+9#/(0#1)!().!#)0+9(*0#1)!1,!C'V4.+,#*#+)0!:88G!3X!UEC!#$!

%#&'(%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$2<!

X*1:%,(E)E!O#9;-+)*+!1,!:88G!3X!T#0F!19!T#0F1;0!C'V!#)!(!/R#)!*F(--+)7+!M1.+-%

!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$2G!

X*1:%,(E)G!C'V!#)0+9(*0#1)!T#0F!F;M()!)+;0916F#-/%!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$8@!

X*1:%,(E)I!A+9*+)0(7+!9+.;*0#1)!#)!P#1P;9.+)!1,!ZG!I1MP#O(W4#MM;)#/+.!M#*+%

!%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%!$8&!

X*1:%,(G)?!O#9;-+)*+!1,!=CGG%&!K+6!().!3X!/09(#)/!#)!)(`"+!M#*+%!%%%%%%%%%%%%%%%%%%%%%%%%!$:D!
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3&=(&/.0.&6! &7! 012! ./&8402! @'0! 346! 48/&! @2! .678'2632:! @<! 265.%&6=26048! /0%2//*!

$2620.3!='040.&6/*!46:!8402%48!$262!0%46/72%!@20A226!/0%4.6/>!W0!./!01./!%2(2%0&.%2!

&7!5.%'82632! 7430&%/!(&//2//2:!46:!2I(%2//2:!@<!+),!0140!$262%488<!:202%=.62/!

012!/252%.0<!&7!:./24/2!=46.72/040.&6!.6!012!1&/0>!

!

)*J A&,&%10(0-,%'-6(-8(7%'&$%-0-00#6(31'/6&,0&(

!

?12! .602%430.&6/! @20A226! (401&$26! 46:! 1&/0! 4%2! ='80.9743202:! 46:! .63%2:.@8<!

3&=(82I>!?1./!./*!.6!(4%0*!:'2!0&!012!='80.0':2!&7!1&/0!.=='62!%2/(&6/2!/</02=/!

0140!4%2!&(2%40.6$!3&63'%%2608<!:'%.6$!4!@4302%.48!.67230.&6>!)/!46!4::2:!84<2%!&7!

3&=(82I.0<*!+),!14/!:2528&(2:!/252%48!5.%'82632!=23146./=/!04%$20.6$!/&=2!&7!

012/2! 1&/0! .=='62! %2/(&6/2/>! )! (%.=4%<! $2620.3! /</02=! .65&852:! .6! +),!

(401&$262/./!./!B&5GH,>!

!

)*J*)( !-3KLC('&=/6#%-'<(7<7%&D(

?12! B&5GH,! &(2%&6! ./! 4! 0A&93&=(&6260! %2$'840&%<! /</02=! 3&=(%./2:! &7! 4!

%2/(&6/2! %2$'840&%! $262! #5&/N-! 46:! 4! /26/&%! ;.64/2! $262! #5&/!-! 0140! 430! .6!

3&632%0! 0&!3&60%&8!4((%&I.=4028<!"EJ!&7! 012!/0%2(0&3&3348!$26&=2>! W6!3&60%4/0!

0&!012!=4V&%.0<!&7!%2$'840&%<!/</02=/*!B&5GH,!./!4!62$40.52!0%46/:'30.&6!/</02=!

0140!2I2%0/!.0/!277230/!01%&'$1!$262!%2(%2//.&6>!?1./!/</02=!128(/!+),!0&!/'%5.52!

265.%&6=26048! /0%2//! @<! %2/(&6:.6$! 0&! /(23.7.3! /.$648/! .638':.6$! .63%24/2:!

02=(2%40'%2! 46:! /480! 3&63260%40.&6/! .6:.340.52! &7! 265.%&6=26048! 3146$2/!



!

! C_!

433&=(46<.6$!:./24/2!(%&$%2//.&6!#+%414=!20!48>*!CDDC*!]480&6!20!48>*!CDDK->!?12!

=2=@%4629/(466.6$! 5&/!! /26/2/! (4%0.3'84%! /.$648/! A.01.6! 012! 3288'84%!

265.%&6=260! A.01! 26/'.6$! 430.540.&6! 824:.6$! 0&! 4'0&(1&/(1&%<840.&6>! ?12!

(1&/(1402! $%&'(! ./! 0126! 0%46/72%%2:! 0&! .0/! 3&$6402! %2/(&6/2! %2$'840&%! #5&/N-*!

A1.31! %2/.:2/! .60%43288'84%8<*! %2/'80.6$! .6!:.772%260.48! 477.6.0.2/! 7&%!54%.&'/!]^)!

@.6:.6$!/.02/!#,'=@<!20!48>*!CDDK*!?%25.O&!20!48>*!CDDP->!!

!

?12!(%.=4%<!04%$20!7&%!A1.31!B&5GH,!2I2%0/!.0/!3&60%&8!./!5.%'82632!7430&%/>!?12%2!

4%2! /252%48! 5.%'82632! 7430&%/! 0140! 4%2! '6:2%! 012! 3&60%&8! &7! 012! B&5GH,! /</02=!

.638':.6$!,(2[*!,NF*!,(<BLM*!46:!012!Q)!34(/'82!#,'=@<!20!48>*!CDDK->!]'2!0&!012!

62$40.52!0%46/:'30.&6!640'%2!&7!012!/</02=*!4!$2620.3!='040.&6!.6!B&5GH,!824:/!

0&! 012! '(9%2$'840.&6! #&%! :29%2(%2//.&6-! &7! /252%48! 5.%'82632! 7430&%/! A.01! 012!

2I32(0.&6!&7!,(2[*!A1.31!./!:&A69%2$'8402:!#)X.X!20!48>*!CDD_*!]480&6!20!48>*!CDDK*!

B1'%31A4%:*! CDDU*! N46$/14A! 20! 48>*! CD"U->! ?12! :&A69%2$'840.&6! &7! ,(2[! ./!

.=(&%0460! 7&%! 012! :./24/2! (%&$%2//.&6! &7! B&5GH,! ='0460/! 4/! .0! (2%=.0/! 012!

2I(%2//.&6! 46:! 7'630.&6! &7! /(23.7.3! 5.%'82632! 7430&%/! 0140! A&'8:! &012%A./2! @2!

.6430.5402:!@<!012!382454$2!430.&6!&7!,(2[!#h46/48!20!48>*!CDDD->!W0! ./!:'2!0&!01./!

'(9%2$'840.&6! &7! 5.%'82632! 7430&%/! 0140! 2614632:! .=='62! 254/.&6! =23146./=/!

=4<! @2! 431.252:! @<! B&5GH,! ='0460/! &7026! %2/'80.6$! .6! 1<(2%5.%'82632! 46:!

.654/.52!+),!.67230.&6/!#Y.$'%2!">Z->!!



!

! CE!

!

!"#$%&' ()>' ?/12/0&8' 9"%$<&/0&' "/' @A5' B-9CD5' 6$.2/.3)' !$/$#6=* /.#(=$-'$* >6'"&#)* 6#$* (%;

#$,(=6"$7*.-*O2!*.)&=6"$)*:."9*6*1("6".&-*.-*"9$*5&/NP!*#$,(=6"&#+*)+)"$1*)(<)$Q($-"=+*=$67.-,*"&*

9+%$#/.#(=$-'$*B5&=$*$"*6=?3*DEFFH?*'

!

,252%48! /0':.2/! 1452! &@/2%52:! 0140! /0%2(0&3&3348! ./&8402/! 3&604.6.6$! B&5GH,!

='040.&6/!1452!4!$%2402%!026:263<!0&!254:2!1&/0!.=='6.0<!46:!@23&=2!.654/.52!

#h46/48!20!48>*!CDDD*!L6$82@2%$!20!48>*!CDD"*!)X.X!20!48>*!CDD_*!,'=@<!20!48>*!CDDK*!

T48;2%!20!48>*!CDDU*!B&82!20!48>*!CD"D*!M46:2<!20!48>*!CD"E->!Q&A252%*! 012! 7.062//!

3&/0!&7!4!B&5GH,!='0460!4((24%/!0&!@2!4!:23%24/2:!4@.8.0<!0&!4:12%2!0&!2(.0128.48!

3288/!46:!2/04@8./1!3&8&6./40.&6>!Q.$18<!2634(/'8402:!/0%4.6/!#'(9%2$'840.&6!&7!012!

Q)! 34(/'82-! &7026! 2I1.@.0! 4! %2:'32:! 2(.0128.48! @.6:.6$! 4@.8.0<! #Q&8846:/! 20! 48>*!

CD"D*! ,'$4%254!20! 48>*! CD"D->!?12%27&%2*! .0! ./! 8.;28<! 0140! /(&60462&'/!='040.&6/!

A.01.6! 012! B&5GH,! /</02=! &33'%! 4702%! 3&8&6./40.&6! 14/! @226! 2/04@8./12:>! ?12!

%2/'80460! .63%24/2:! 5.%'82632*! (%.=4%.8<! .6! 012! 7&%=! &7! 62'0%&(1.8! %2/./04632*!

264@82/! 4! /'%5.548! 4:54604$2! 824:.6$! 0&! .654/.52! .67230.&6/>! ?1./! A4/!

:2=&6/0%402:!@<!,'=@<!20!48>! #CDDK-!A12%2@<!+),!%23&52%2:! 7%&=!=.32!(&/09

.67230.&6!:./(84<2:!4!='3&.:*!,(2[962$40.52!(126&0<(2!#314%4302%./0.3!&7!B&5GH,!

='0460/-!:./0.630!7%&=!012!&%.$.648!,(2[9(&/.0.52!./&8402!'/2:!7&%!/'@3'0462&'/!



!

! CK!

.67230.&6>! T1&829$26&=2! /2S'263.6$! &7! 012! %23&52%2:! ./&8402! /'@/2S'2608<!

%252482:!4!/.6$82!='040.&6!.6!012!5&/!!;.64/2!3&=(&6260>!!

!

)! (%.=4%<! 7'630.&6! &7! B&5GH,! ='0460/! 4((24%/! 0&! @2! 4.=2:! 40! 62'0%&(1.8!

254/.&6>! ,252%48! &7! 012! 5.%'82632! 7430&%/! 0140! 4%2! '(9%2$'8402:! '(&6! ='040.&6!

04%$20! 012! .66402!:2726/2!(%&5.:2:!@<!1&/0!62'0%&(1.8/>!Y&%!2I4=(82s! .63%24/2:!

,(<BLM! 2I(%2//.&6! %2/'80/! .6! .63%24/2:! WN9\! 382454$2! 46:! 4! /'@/2S'260!

%2:'30.&6! .6! 62'0%&(1.8! 312=&04I./! #)0&! 20! 48>*! CDD\-`! '(9%2$'8402:! ,NF!

2I(%2//.&6! 264@82/! 46! .63%24/2:! 4@.8.0<! 0&! .6:'32! (&%2/! .6! 62'0%&(1.8!

=2=@%462/! 824:.6$! 0&! 3288'84%! 4(&(0&/./H623%&/./! #?.==2%!20! 48>*! CDDP*!k1'!20!

48>*! CD"U-`! ='3&.:! /0%4.6/! 4%2! 4@82! 0&! 45&.:! (14$&3<0&/./! @<! 62'0%&(1.8/! =&%2!

277230.528<!#R&/2/!20!48>*!"PPU*!B&82!20!48>*!CD"D-`!46:!7&%!01&/2!+),!/0%4.6/!0140!

(&//2//! 012! ,:4"! $262! &6! 4! @4302%.&(14$2*! 46! .63%24/2! .6! 62'0%&(1.8! ^L?!

:2$%4:40.&6!26/'2/!#['314646!20!48>*!CDDK*!T48;2%!20!48>*!CDDU->!)!/0':<!@<!)0&!20!

48>! #CDD\-! &@/2%52:! 0140! ='040.&6/! A.01.6! 5&/!! /22=2:! 0&! &33'%! 40! 4! $%2402%!

7%2S'263<!0146!01&/2!.6!5&/N>!?1./!A4/!012!7.%/0!/0':<!0&!1.$18.$10!012!:&=.6460!

%&82!&7!5&/!!.6!012!%2$'840&%<!/</02=!46:!48/&!.6!012!3&602I0!&7!B&5GH,!='0460/>!

F52%488*! 4! 84%$2! @&:<! &7! A&%;! 1.$18.$10/! 012! 5.048! %&82! 0140! B&5GH,! (84</! .6!

.654/.52!+),!:2528&(=260>!

!

)*M ABC(1,%&'#0%1-,7(41%"(%"&("-7%(1DD/,&(7<7%&D(

!

?12!/;.6!./!012!7.%/0! 8.62!&7!:2726/2!4$4.6/0!=46<!.654:.6$!(401&$26/>!W0!7'630.&6/!

4/! 4! (1</.348! @4%%.2%! 4$4.6/0! .67230.&'/! 4$260/! 46:! 264@82/! 1&/09265.%&6=260!

.602%430.&6/>! ^252%01282//*! /&=2! @4302%.4! 1452! 012! 4@.8.0<! 0&! 3.%3'=5260! 01./!



!

! CU!

(%&0230.52!@4%%.2%!46:!46!.6784==40&%<!%2/(&6/2!./!.6.0.402:>!?12!1.$1!(%25482632!

&7!/0%2(0&3&3348!/;.6!.67230.&6/!.6!0%&(.348!38.=402/*!/'31!4/!^&%012%6!)'/0%48.4*!46:!

012!$%&A.6$!@&:<!&7!25.:2632!1.$18.$10.6$!012!%2/'%$2632!.6!/252%2!/0%2(0&3&3348!

.654/.52! .67230.&6/! 2=(14/./2/! 012! 622:! 7&%! 4! $%2402%! '6:2%/046:.6$! &7! .=='62!

%2/(&6/2/! 28.3.02:! @<! 012! 1&/0! .6! %2/(&6/2! 0&! @4302%.48! /;.6! .654/.&6>! ?12%2! 4%2!

/252%48!277230&%!3288!(&('840.&6/!0140!4%2!.=(&%0460!7&%!277230.52!.=='62!%2/(&6/2!

.6.0.40.&6! 46:! :2726/2! 4$4.6/0! @4302%.48! .67230.&6/>! ?12/2! 3288/! 430! 5.4! :.%230!

%2/(&6/2!430.&6/!46:H&%!/.$648.6$!0&!&012%!3288!(&('840.&6/>!?12!3288/!0140!7&%=!012!

.6.0.48! .66402! .=='62! %2/(&6/2! .638':2! :26:%.0.3! 3288/*! =43%&(14$2/*! 46:!

62'0%&(1.8/>!!

!

)*M*)( N&,.'1%10(0&667(

]26:%.0.3! 3288/! #]B/-! 4%2! (%&72//.&648! 460.$26! (%2/260.6$! 3288/! 0140! 430! 4/!

=2:.40&%/! @20A226! .66402! 46:! 4:4(0.52! .=='6.0<! .6! %2/(&6/2! 0&! (401&$26!

.654/.&6>!?12/2!/260.628/!4%2!.=(&%0460!.=='62!=&:'840&%/!264@8.6$!430.540.&6!

&7!(14$&3<0&/./*!460.$26!(%&32//.6$!46:!/0.='840.&6!&7![!46:!?!3288/!#[46312%24'!

46:!,02.6=46*!"PP\*!N&&7!20!48>*!CDDU->!!

!

]B/! 4%2! 4@'6:460! 40! @&:<! /'%7432/! /'31! 4/! 012! /;.6! 46:! 01%&40! f! 012! (%.=4%<!

(&%048/! &7! 260%<! 7&%! +),>! Q2632*! 012/2! 277230&%! 3288/! 4%2! 4=&6$! 012! 7.%/09

%2/(&6:2%/!40! 012!/.02!&7!46! .67230.&6!46:!%2(%2/260!4!3%'3.48!(4%0!&7! 012! .66402!

.=='62!%2/(&6/2!4$4.6/0!+),!.67230.&6/>!]B/!'6:2%$&!012!(%&32//!&7!=40'%40.&6!

.6! %2/(&6/2! 0&! (401&$26! :20230.&6>! ?1./! 430.540.&6! 25260! 743.8.0402/! 012!

2I(%2//.&6!&7!(%&9.6784==40&%<!3<0&;.62/!46:!312=&;.62/!/'31!4/!?^Y9r!46:!WN9

K! 0140! 264@82! 012!1&/0! 0&!=&'60! 46! .=='62! %2/(&6/2! #d23;=46!46:! g'8;'626*!



!

! C\!

CDD\->! ,252%48! /0':.2/! 1452! :2=&6/0%402:! 012! 4@.8.0<! &7! +),! 0&! .6:'32! 012!

=40'%40.&6! &7! ]B/! .-* /."#&>! ?1./! =40'%40.&6! 25260! ./! 314%4302%./2:! @<! 012! '(9

%2$'840.&6! &7! 3&9/0.='840&%<! =&823'82/! /'31! 4/! B]_D*! B]\D! 46:! B]\K*! =4V&%!

1./0&3&=(40.@.8.0<! 3&=(82I! WW! #RQB! WW-! =&823'82/! 46:! WN9"C! #d23;=46! 20! 48>*!

CDD_*!N&&7!20!48>*!CDDU*!N&&7!20!48>*!CDD\->!Q&A252%*!%23260!/0':.2/!@<!B&%02/!46:!

T2//28/! #CDDP-!1452!/1&A6! 0140!+),!1452!48/&!25&852:!=23146./=/! 0&! .61.@.0!

]B! =40'%40.&6! 824:.6$! 0&! 2614632:! 5.%'82632! 46:! (2%/./02632>! +),! ./&8402/!

2I(%2//.6$!1.$12%! 82528/!&7!1<48'%&6.3!43.:!46:!,NF!A2%2!4@82! 0&!(%25260! 012.%!

.602%648./40.&6! @<! ]B/! 46:! .6:'32! 4(&(0&/./*! %2/(230.528<>! ?12/2! /22=.6$8<!

3&678.30.6$!&@/2%540.&6/!/'$$2/0!0140!+),9]B!.602%430.&6/!=4<!@2!:2(26:260!&6!

012!5.%'82632!(%&7.82!&7!2431!./&8402!46:!7'%012%!.652/0.$40.&6!./!A4%%4602:>!!

!

)*M*5( :#0'-$"#=&7(

R43%&(14$2/!7'630.&6!4/!/260.628/!0140!4%2!34(4@82!&7!%23&$6./.6$!46:!26$'87.6$!

54%.&'/! (401&$26/! 7%&=! 6'=2%&'/! 0.//'2! /.02/! .6! 012! 1&/0>! a(&6! :20230.&6*!

=43%&(14$2/! 4%2! 4@82! 0&! (14$&3<0&/2! 46:! ;.88! +),! 5.4! .60%43288'84%! 26X<=40.3!

:2$%4:40.&6>!Q&A252%*! %23260! /0':.2/!1452!1.$18.$102:! 012! 4@.8.0<! &7! /&=2!+),!

/0%4.6/! 0&! /'%5.52! .60%43288'84%8<! A.01.6! =43%&(14$2/! 4/! 4! =246/! &7! .=='62!

254/.&6! 46:! 3&60.6'2:! :.//2=.640.&6! 01%&'$1! 012! 1&/0! #R2:.64! 20! 48>*! CDDZ*!

?1'8.6! 20! 48>*! CDDK*! Q2%0X26! 20! 48>*! CD"C-! )! (%25.&'/! /0':<! &7! 43'02! /&70! 0.//'2!

.67230.&6/! 7&'6:! 0140! +),! A4/! :202302:! %2/.:.6$! .60%43288'84%8<! A.01.6!

=43%&(14$2/!40! 012! 8&348!/.02!&7! .67230.&6!4702%!460.@.&0.3! 012%4(<!#?1'8.6!20!48>*!

CDDK->!?12!.60%43288'84%!/'%5.548!&7!+),!A4/!7&'6:!0&!@2!=&%2!(%2548260!.6!62A8<!

.65&852:! 0.//'2! A.01! 8&A2%! @4302%.48! 8&4:! 46:! /'%%&'6:.6$! .6784==40.&6>! ?1./!

A4/! .6! 3&60%4/0! 0&! /252%28<! .6784=2:! 0.//'2! 0140! 14:! 4! 3&=@.640.&6! &7!



!

! CP!

2I0%43288'84%!46:!.60%43288'84%!+),>!?12!2I(%2//.&6!46:!3<0&0&I.3!430.5.0<!&7!,NF!

14/! @226! .=(8.3402:! .6! 01./! .60%43288'84%! /'%5.548! =23146./=>! ,NF! 14/! @226!

/1&A6! 0&! (%25260! 012! :.%230! '(04;2! &7! +),! .60&! 8</&/&=2/! 012%2@<! .602%72%.6$!

A.01!012!.60%43288'84%!;.88.6$!(%&32//!46:!(%&8&6$.6$!+),!/'%5.548!@&01!2I0%49!46:!

.60%43288'84%8<!#Qo;46//&6!20!48>*!CDDE->!

!

R43%&(14$2/! 4%2! 4@82! 0&! :.%2308<! 3&60%.@'02! 0&! 012! 1&/0! .=='62! %2/(&6/2! 6&0!

&68<! 01%&'$1! (14$&3<0&/./*! @'0! 48/&! 5.4! 3<0&;.62! /.$648.6$! 0&! (%&=&02! 3288'84%!

=.$%40.&6!0&!012!/.02!&7!46!.67230.&6!#R2:.64!20!48>*!CDDZ*!+&8:=466!20!48>*!CDD_->!!

!

)*M*>( E&/%'-$"167(

^2'0%&(1.8/! 4%2! 012! =&/0! 4@'6:460! 3.%3'840.6$! 82';&3<02! 46:! 4! 3%.0.348!

3&=(&6260!&7!012!1&/0c/! .66402!.=='6.0<>!?12!%4(.:!%23%'.0=260!&7!62'0%&(1.8/!

0&! 012! /.02! &7! .67230.&6! 1.$18.$10/! 012! .=(&%04632! &7! .0/! 7%&6098.62! :2726/2!

3&60%.@'0.&6/>! ^2'0%&(1.8/! (&//2//! 46! 4%%4<! &7! =23146./=/! 4.=2:! 0&A4%:!

(401&$26!0%4((.6$*!;.88.6$*!46:!:./(&/48!#R4<4:4/!20!48>*!CD"_->!!

!

+),! 346! @2! .6.0.488<! 26/64%2:! @<! 62'0%&(1.8! 2I0%43288'84%! 0%4(/! #^L?/-*! A1.31!

3&6/./0! &7! 4! 620A&%;! &7! 31%&=40.6! 7.@2%/! 3&52%2:! .6! 460.9=.3%&@.48! (2(0.:2/*!
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N>!CDD\>!+2620.3!:.52%/.0<!&7!$%&'(!)!!"#$%"&'&''()!R!(%&02.6s!
W=(8.340.&6/!7&%!0<(.6$!46:!5433.62!:2528&(=260>!]6''.-$3!CK&!E\ZE9_C>!

,RLL,?LG,*!M>!G>*!RBRWNN)^*!]>!g>!u!,GWMG)h),Q*!h>!,>!CD"D>!?12!/0%2(0&3&3348!
R!(%&02.6s!4!1.$18<!52%/40.82!=&823'82>!@#$-7)*.-*A.'#&<.&=&,+3!"\&!CUE9
C\C>!

,GW,h)^])^*!,>*!RFtL,*!]>!u!BFQL^*!g>!F>!"PPK>!]20230.&6!&7!3.%3'840.6$!
@4302%.48!/'(2%460.$26!46:!8<=(1&0&I.6948(14!.6!(40.260/!A.01!
/0%2(0&3&3348!0&I.39/1&3;!/<6:%&=2>!Z6-'$"3!Z_\&!"Z"E9"Z"K>!

,GW,h)^])^*!,>*!a^^WhGW,Q^)^*!R>*!hG)a,k*!?>*!]LTBQ)^]*!Q>*!d)^!
^FFG]L^*!,>*!BFQL^*!g>!F>!u!)N?R)^^*!]>!R>!CDD">!L614632:!
/'/32(0.@.8.0<!0&!/'(2%460.$2694//&3.402:!/0%2(0&3&3348!/2(/./!.6!1'=46!
82';&3<02!460.$269]y!0%46/$26.3!=.32>!S*Y->$'"*8.)3!"\_&!"KK9UZ>!

,?)^LdWBQ)*!d>*!L+NW?L*!g>*!k)d)],h)*!]>*!,FBQ^Ld,*!)>*!,Q)^?LGL*!G>!u!
+)G]Fd,h)*!]>!CDDU>!QN)!384//!WW!]G!46:!]y!$26&0<(2/!46:!14(8&0<(2/!
4//&3.402:!A.01!%12'=40.3!7252%!4=&6$!4!38.6.3488<!1&=&$262&'/!(40.260!
(&('840.&6!&7!N405.46!31.8:%26>!2#"9#.".)*N$)$6#'9*6-7*@9$#6%+3!P&!GE\>!

,?LLG*!)>!B>*!N)T*!W>*!R)?)?FNa*!N>*![L)NN*![>!u!B)G)ML?W,*!g>!G>!CDDP>!+8&@48!
$11!0<(2!:./0%.@'0.&6!&7!$%&'(!)!/0%2(0&3&33.s!/</02=40.3!%25.2A!46:!
.=(8.340.&6/!7&%!5433.62!:2528&(=260>!Z6-'$"*Y->$'"*8.)3!P&!K""9"K>!

,?LdL^,*!]>!CDDD>!,0%2(0&3&3348!?&I.3!,1&3;!,<6:%&=2!)//&3.402:!A.01!
^23%&0.X.6$!Y4/3..0./>!2--(6=*N$/.$:*&>*A$7.'.-$3!E"&!CU"9C\\>!

,?LdL^,*!]>!N>!"PPC>!W654/.52!$%&'(!)!/0%2(0&3&33'/!.67230.&6/>!5=.-.'6=*
Y->$'".&()*8.)$6)$)3!"_&!C9"">!

,?LdL^,*!]>!N>!u![Gt)^?*!)>!L>!CD"K>!,252%2!$%&'(!)!/0%2(0&3&3348!.67230.&6/>!
Y-\!YLGGL??W*!g>!g>*!,?LdL^,*!]>!N>!u!YW,BQL??W*!d>!)>!#2:/>-!!"#$%"&'&''()*
%+&,$-$)\*46).'*<.&=&,+*"&*'=.-.'6=*16-.>$)"6".&-)?!F;841&=4s!a6.52%/.0<!&7!
F;841&=4!124801!,3.2632/!B260%2>!

,?LdL^,*!]>!N>*!?)^^LG*!R>!Q>*!TW^,QWM*!g>*!,T)G?,*!G>*!GWL,*!h>!R>*!
,BQNWLdLG?*!M>!R>!u!h)MN)^*!L>!N>!"P\P>!,252%2!$%&'(!)!/0%2(0&3&3348!
.67230.&6/!4//&3.402:!A.01!4!0&I.3!/1&3;98.;2!/<6:%&=2!46:!/34%820!7252%!
0&I.6!)>!0$:*K-,=6-7*S&(#-6=*&>*A$7.'.-$3!ZC"&!"9U>!

,?FNNLGR)^*!+>!Q>!u!])NL*!g>![>!CDD\>!?12!W=(&%04632!&7!012!+%&'(!)!
!"#$%"&'&''()!B4(/'82!.6!012!M401&$262/./!&7!Q'=46!W67230.&6/s!)!
Q./0&%.348!M2%/(230.52>!5=.-.'6=*Y->$'".&()*8.)$6)$)3!_K&!"DZ\9"D_E>!



!

! _\!

,a+)GLd)*!d>*!)GN?*!G>*!YWL]NLG*!?>*!GW)^W*!B>*!MF][WLN,hW*!)>!u!
hGLWhLRLtLG"*![>!CD"D>!,2%&0<(29!46:!/0%4.69!:2(26:260!3&60%.@'0.&6!
&7!012!/26/&%!;.64/2!B&5,!&7!012!B&5G,!0A&93&=(&6260!/</02=!0&!
!"#$%"&'&''()*%+&,$-$)!(401&$262/./>!4A5*A.'#&<.&=&,+3!"D&!"9"">!

,aR[t*!M>*!TQW?^Lt*!)>*!+G)dW,,*!L>*!]LNLF*!Y>!u!Ra,,LG*!g>!CDDK>!+26&=29
T.:2!)648</./!&7!+%&'(!)!,0%2(0&3&33.!G25248/!4!R'040.&6!?140!R&:'8402/!
+8&@48!M126&0<(2!46:!]./24/2!,(23.7.3.0<>!IZ&!*I6"9&,$-)3!C&!_"9_P>!

,aR[t*!M>*!kQ)^+*!,>*!TQW?^Lt*!)>!G>*!Y)Na+W*!Y>*!+G)^]W*!+>*!+G)dW,,*!L>!)>*!
]LNLF*!Y>!G>!u!Ra,,LG*!g>!R>!CDD\>!)!B12=&;.629]2$%4:.6$!LI0%43288'84%!
M%&024/2!R4:2!@<!+%&'(!)!,0%2(0&3&33'/!)802%/!M401&$262/./!@<!
L61463.6$!L54/.&6!&7!012!W66402!W=='62!G2/(&6/2>!Y->$'"*Y11(-3!UK&!
PU\9\E>!

,dL^,,F^*!R>!]>*!,B)G)RakkW^F*!]>!)>*!,gx[GW^+*!a>*!YG)^h*!B>!u![L,,L^*!]>!
L>!CDDD>!G&82!7&%!4!/23%202:!3</02.62!(%&02.64/2!.6!012!2/04@8./1=260!&7!
1&/0!0.//'2!0%&(./=!@<!$%&'(!)!/0%2(0&3&33.>!A&=*A.'#&<.&=3!Z\&!C_C9EZ>!

?LG)F*!t>*!h)T)[)?)*!,>*!ha^W?FRF*!L>*!^)h)+)T)*!W>!u!Q)R)])*!,>!CDDC>!
^&528!N4=.6.69[.6:.6$!M%&02.6!&7!,0%2(0&3&33'/!(<&$262/*!N@(*!W/!
W65&852:!.6!):12/.&6!0&!L(.0128.48!B288/>!Y->$'"*Y11(-3!UD&!PPZ9PPU>!

?QaNW^*!M>*!gFQ)^,,F^*!N>*!NFT*!]>*!L>*!+)^*![>!,>*!hF?[*!R>*!RB+LLG*!)>!u!
^FGG[t9?L+Na^]*!)>!CDDK>!d.4@82!$%&'(!)!/0%2(0&3&33.!.6!=43%&(14$2/!
:'%.6$!43'02!/&70!0.//'2!.67230.&6>!IZ&!*A$7.'.-$3!Z&!2EZ>!

?WRRLG*!)>!R>*!hGW,?W)^*!,>!)>*!])??)*!d>*!gL^+*!)>*!+WNNL^*!B>!R>*!T)NhLG*!R>!g>*!
[L)NN*![>!u!^WkL?*!d>!CDDK>!,2%'=!&(43.0<!7430&%!(%&=&02/!$%&'(!)!
/0%2(0&3&3348!2(.0128.48!3288!.654/.&6!46:!5.%'82632>!A&=*A.'#&<.&=3!KC&!"E9
CE>!

?WRRLG*!)>!R>*!?WRRLG*!g>!B>*!ML^BL*!R>!)>*!Q,a*!N>!B>*!+QFBQ)^W*!R>*!YGLt*!?>!+>*!
h)GW^*!R>*!,)NdL,L^*!+>!,>!u!^WkL?*!d>!CDDP>!,0%2(0&8</.6!F!(%&=&02/!
$%&'(!)!,0%2(0&3&33'/!.=='62!254/.&6!@<!433282%402:!=43%&(14$2!
4(&(0&/./>!S*4.&=*59$13!C\_&!\KC9U">!

?GLdW}F*!g>*!MLGLk*!^>*!G)RWGLk9ML})*!L>*!NWa*!k>*!,QLN[aG^L*!,>!)>*!Ra,,LG*!g>!
R>!u!,aR[t*!M>!CDDP>!B&5,!/.='80462&'/8<!430.5402/!46:!.61.@.0/!012!
B&5G9=2:.402:!%2(%2//.&6!&7!:./0.630!/'@/20/!&7!$%&'(!)!,0%2(0&3&33'/!
5.%'82632!7430&%9263&:.6$!$262/>!Y->$'"*Y11(-3!UU&!Z"_"9P>!

?aG^LG*!B>!L>*!haGaM)?W*!M>*!gF^L,*!R>!]>*!L]T)G],*!G>!g>!u!,GW,h)^])^*!,>!
CDDP>!L=2%$.6$!G&82!&7!012!W602%82';.69\!B8245.6$!L6X<=2!,(<BLM!.6!
B8.6.348!,0%2(0&3&33'/!(<&$262/!W67230.&6>!@9$*S&(#-6=*&>*Y->$'".&()*
8.)$6)$)3!CDD&!EEE9EKZ>!

d)NLGt*!M>!B>*!TL^W?F^+*!R>*!BNLRL^?,*!d>*!,QLLN*!R>*!RBRWNN)^*!]>!g>*!
,?WGNW^+*!g>*!,GWMG)h),Q*!h>!,>*![)?kNFYY*!R>!G>*!dFQG)*!G>!u!
RBB)G?Qt*!g>!,>!CDD\>!,;.6!.67230.&6/!4=&6$!W6:.$26&'/!)'/0%48.46/!.6!46!
'%@46!/200.6$!.6!Y4%!^&%01!y'226/846:>!K%.7$1.&=*Y->$'"3!"ZK&!""DZ9"D\>!

dLBhR)^*!d>!u!gaNha^L^*!W>!CDD\>!!"#$%"&'&''()*%+&,$-$)!430.5402/!1'=46!
(84/=43<0&.:!46:!=<28&.:!:26:%.0.3!3288/>!S&(#-6=*&>*Z$(J&'+"$*4.&=&,+3!\Z&!
CPK9ZD_>!

dLBhR)^*!d>*!RWL??W^L^*!R>*!MWGQF^L^*!g>*!,WGL^*!g>!u!R)?Wh)W^L^*!,>!CDD_>!
,0%2(0&3&33'/!(<&$262/!46:!N430&@43.88'/!%14=6&/'/!:.772%260.488<!
.6:'32!=40'%40.&6!46:!(%&:'30.&6!&7!?1"90<(2!3<0&;.62/!46:!312=&;.62/!
.6!1'=46!=&6&3<029:2%.52:!:26:%.0.3!3288/>!S&(#-6=*&>*Z$(J&'+"$*4.&=&,+3!
UE&!UK_9UU">!



!

! _P!

dW,L^?)W^LG*!g>!L>*!MLGLWG)*!Y>!B>*!])N)NWF*!R>!R>*!?,a^L?F*!N>!?>*!]F^)]WF*!M>!
G>!u!RFNW?LG^F*!G>!)>!CDDD>!)//&3.40.&6!&7!QN)9]GU!A.01!%12'=40.3!
7252%!.6!012![%4X.8.46!(&('840.&6>!S&(#-6=*&>*N9$(16"&=&,+3!CU&!"E"\9"ECD>!

dN)RW^Bhp*![>*!d)^!MLN?*!T>*!,BQFaN,*!N>*!d)^!,WNYQFa?*!)>*!LNkL^))G*!B>*!
R),BW^W*!L>*!dLGQFLY*!g>!u!,BQLNNLhL^,*!g>!CDD_>!L(.:2=.&8&$.348!
7240'%2/!&7!.654/.52!46:!6&6.654/.52!$%&'(!)!/0%2(0&3&3348!:./24/2!.6!012!
^2012%846:/*!"PPCf"PPK>!K(#*S*5=.-*A.'#&<.&=*Y->$'"*8.)3!CZ&!_Z_9___>!

T)NhLG*!R>!g>*![)G^L??*!?>!B>*!RB)G?QaG*!g>!]>*!BFNL*!g>!^>*!+WNNL^*!B>!R>*!
QL^^W^+Q)R*!)>*!,GWMG)h),Q*!h>!,>*!,)^]LG,F^9,RW?Q*!R>!N>!u!^WkL?*!
d>!CD"_>!]./24/2!R46.72/040.&6/!46:!M401&$26.3!R23146./=/!&7!+%&'(!)!
,0%2(0&3&33'/>!5=.-.'6=*A.'#&<.&=&,+*N$/.$:)3!CU&!CK_9ZD">!

T)NhLG*!R>!g>*!QFNN)^],*!)>*!,)^]LG,F^9,RW?Q*!R>!N>*!BFNL*!g>!^>*!hWGh*!g>!h>*!
QL^^W^+Q)R*!)>*!RB)G?QaG*!g>!]>*!]W^hN)*!h>*!)kWk*!G>!h>*!h)^,)N*!G>*!
,WRM,F^*!)>!g>*![aBQ)^)^*!g>!?>*!BQQ)?T)N*!+>!,>*!hF?[*!R>!u!^WkL?*!d>!
CDDU>!]^4/2!,:4"!(%&5.:2/!/28230.&6!(%2//'%2!7&%!4!/A.031!0&!.654/.52!
$%&'(!)!/0%2(0&3&3348!.67230.&6>!06"*A$73!"Z&!P\"9\E>!

T)^^)R)hLG*!N>!T>!"PUD>!].772%2632/!@20A226!/0%2(0&3&3348!.67230.&6/!&7!012!
01%&40!46:!&7!012!/;.6>!0$:*K-,=6-7*S&(#-6=*&>*A$7.'.-$3!C\C&!CZ9Z">!

TL,,LN,*!R>!G>!CD"">!,0%2(0&3&3348!M14%<6$.0./>!0$:*K-,=6-7*S&(#-6=*&>*
A$7.'.-$3!ZK_&!K_\9KEE>!

TL,,LN,*!R>!G>!CD"K>!5$==*:6==*6-7*)(#>6'$*1&=$'(=$)\*56%)(=$3*F;841&=4!B.0<*!
a6.52%/.0<!&7!F;841&=4!Q24801!,3.2632/!B260%2>!

TF^+*!B>!g>!u!,?LdL^,*!]>!N>!CD"Z>!,2%.&'/!$%&'(!4!/0%2(0&3&3348!.67230.&6/>!
A$7.'6=*5=.-.')*&>*0&#"9*21$#.'63!PU&!UC"9UZK>!

k)[GW,hWL*!g>![>*!Q,a*!h>!B>!u!,LL+)N*![>!B>!"PUD>!Q24%09%2430.52!460.@&:<!
4//&3.402:!A.01!%12'=40.3!7252%s!314%4302%.X40.&6!46:!:.4$6&/0.3!
/.$6.7.34632>!5=.-.'6=*6-7*KL%$#.1$-"6=*Y11(-&=&,+3!U&!"_U9"EP>!

kQa*!N>*!FN,L^*!G>!g>*!NLL*!g>!]>*!MFG?LG*!)>!G>*!]LNLF*!Y>!G>!u!Ra,,LG*!g>!R>!CD"U>!
B&60%.@'0.&6!&7!/23%202:!^)]4/2!46:!/0%2(0&8</.6!F!0&!012!(401&$262/./!
&7!2(.:2=.3!/2%&0<(2!R"!!"#$%"&'&''()*%+&,$-$)!.67230.&6/>!2A*S*
I6"9&=&,+3!"\U&!KDE9K"Z>!

kW^hLG^)+LN*!)>!,>*!?WRRLG*!)>!R>*!ML^BL*!R>!)>*!NFBhL*!g>![>*![aBQ)^)^*!g>!?>*!
?aG^LG*!B>!L>*!RW,Q)NW)^*!W>*!,GW,h)^])^*!,>*!Q)^,hW*!L>!u!^WkL?*!d>!
CDD\>!?12!WN9\!(%&024/2!,(<BLMH,3(B!&7!$%&'(!)!/0%2(0&3&33'/!(%&=&02/!
%2/./04632!0&!62'0%&(1.8!;.88.6$>!5$==*U&)"*^*A.'#&<$3!_&!"UD9"U\>!

!
!



!

! "#!

!"#$%&'()* +#%&',#-.(#/0(+&%"10.(

)*2 +,3&(

!

$%&'()('!%*+,-.&/0)1&&!203!4&&5!-67!8*69:'!)&;*6&!;('&!4&1&!%<1',*=&7!)1-;!+,&!

>/(;*6! ?&=-<1'&! @&/+1&! AB&1+,C! ><=+1*6(*D! */7! ,-<=&7! (/! +,&! E/=+(+<+&! )-1!

F6G'-;('=H! */(;*6! )*'(6(+G! *+! F1())(+,! I/(J&1=(+GC! F-67! @-*=+K! >66! %1-+-'-6=! 4&1&!

*%%1-J&7!9G!F1())(+,!I/(J&1=(+GH=!>/(;*6!L+,('=!@-;;(++&&!*/7!4&1&!(/!*''-17*/'&!

4(+,!+,&!M*+(-/*6!N&*6+,!*/7!O&7('*6!?&=&*1',!@-</'(6!.<(7&6(/&=K!!

!

)*) 456(.%'#,/.(#/0(7'18%"(31/0,%,1/.(

!

$&&!>%%&/7(P!Q! )-1! )<66! (=-6*+&!7&+*(6=K!>66!F>$!=+1*(/=!4&1&!.1-4/!-J&1/(.,+!*+!

RST@!-/!@-6<;9(*!96--7!*.*1!A@8>C!UP-(7D!%6*+&=K!$(/.6&!'-6-/(&=!4&1&!<=&7!+-!

(/-'<6*+&!V-77!N&4(++! 91-+,! =<%%6&;&/+&7!4(+,!QW!G&*=+! &P+1*'+! AUP-(7D! */7!

QW! /&-%&%+-/&! AVNXMY! Z()'-DK! 8*'+&1(*6! '<6+<1&=! 4&1&! .1-4/! +-! =+*+(-/*1G!

%,*=&!AQ3!,D!-1!;(706-.!%,*=&!AUZ3##![!#K2D!*+!RST@!)-1!=%&'()('!*==*G=K!

!

)*)*2 6&',#-($#..#7&(19(.%'&$%13133#-(,.1-#%&.(

E/! -17&1! +-! (/'1&*=&! +,&! J(1<6&/'&! -)! =+1&%+-'-''*6! (=-6*+&=! (/! */! */(;*6! ;-7&6C!

=&1(*6! %*==*.&=! 4&1&! %&1)-1;&7! !"# $!$%K! >! %1&7&+&1;(/&7! '-/'&/+1*+(-/! -)! F>$!

'-6-/G! )-1;(/.! </(+=! A@\ID! (/! VNXM! 4*=! *7;(/(=+&1&7! +-! /*]J&! 8*69:'! ;('&!

(/+1*%&1(+-/&*66G! AEBD!<=(/.!*!2##!µ^! (/_&'+(-/!J-6<;&K!L*',! (/)&'+&7!;-<=&!4*=!



!

! "Q!

'<66&7!`2!,!%-=+0(/)&'+(-/!J(*!@U`!(/,*6*+(-/!*/7!=%6&&/=!4&1&!*=&%+('*66G!1&;-J&7!

*/7!,-;-.&/(a&7!(/!Q!;^!=+&1(6&!B8$K!$%6&&/!&P+1*'+=!A2##!µ^D!4&1&!+,&/!(/_&'+&7!

(/+-! /*]J&! 8*69:'! ;('&! A%*==*.&! QD! <=(/.! +,&! =*;&! ;&+,-7! *=! +,&! %1(;*1G!

(/)&'+(-/K! >! =*;%6&! -)! +,&! =%6&&/! &P+1*'+! 4*=! *6=-! =+1&*5&7! -<+! -/! @8>! b! `W!

7&)(91(/*+&7! ,-1=&! 96--7! ALc<('&66D! %6*+&=! */7! (/'<9*+&7! -J&1/(.,+! *+! RS!@! +-!

J&1()G! +,&! %1&=&/'&! -)! 9*'+&1(*K! V,(=! %*==*.(/.! 'G'6&! 4*=! 1&%&*+&7! 7*(6G! </+(6!

=+1*(/=!4&1&!J(1<6&/+K!V,&!J(1<6&/'&!-)!&*',!F>$!=+1*(/!4*=!*==&==&7!(/7(J(7<*66GK!>!

F>$!=+1*(/!4*=!'-/=(7&1&7!J(1<6&/+!4,&/!;('&!4&1&!-9=&1J&7!*=!%1&=&/+(/.!4(+,!

=(./=!-)!(66/&==!A*''-17(/.!+-!+,&!*%%1-J&7!='-1&!=,&&+!'1(+&1(*D!4(+,(/!`2!,-<1=!-)!

(/)&'+(-/K!>!=*;%6&!-)!&*',!%*==*.&!4*=!=+-1&7!*+!0d#T@K!!

!

)*: +;',/&(<#33,/#%,1/(#/0(,/9&3%,1/($'13&0;'&.(

!

)*:*2 5/%,7&/($'&$#'#%,1/(#/0(,==;/,.#%,1/('&7,=&/(

V,&! %&%+(7&=! ed! Af>LZghgf$?L>ggfhLg>^gf^LZghfD! */7! g2$`!

AggggM$ZMEgLMf\LZ\ZLZiLM\D! 4&1&! =G/+,&=(=&7! */7! %<1()(&7! Ajk"WD! 9G!

@,(/*%&%+(7&=! @-K! ^+7K! A$,*/.,*(C! @,(/*DK! L*',! %&%+(7&! 4*=! '-/_<.*+&7! +-!

7(%,+,&1(*! +-P-(7! AZVD! J(*! *! @0+&1;(/*6! 'G=+&(/&! 1&=(7<&! <=(/.! 3l0;*6&(;(7-0

'*%1-G6!/0,G71-PG!=<''(/(;(7&C!*=!7&='1(9&7!&6=&4,&1&!A@-6(.*/!&+!*6KC!QkkQDK!!

!

V,&! J*''(/&! )-1;<6*+(-/=! 4&1&! %1&%*1&7! )1&=,! 9&)-1&! &*',! (;;</(=*+(-/! 9G!

*7=-19(/.! ZV0'-/_<.*+&7! */+(.&/! (/! B8$! 4(+,! *6,G71-.&6! A>6<;Y! 81&//+*.!

8(-=&'+-1C! Z&/;*15D! (/! *! QmQ! 1*+(-! +,&/! 1-+*+(/.! =6-46G! )-1! Q! ,! *+! 1--;!

+&;%&1*+<1&! *=! %1&J(-<=6G! 7&='1(9&7! A8*+a6-))! &+! *6KC! `##RDK! 8*69:'! ;('&! *+! 203!



!

! "`!

4&&5=! -)! *.&! 4&1&! .(J&/! =<9'<+*/&-<=! A$@D! (;;</(=*+(-/=! 4(+,! J*''(/&!

)-1;<6*+(-/=!*+!7*G=!#C!`QC! */7!`d! +-! (/7<'&!*/+(.&/0=%&'()('!*/+(9-7G! 1&=%-/=&=!

A8*+a6-))!&+!*6KC!`##RDK!L*',!;-<=&!1&'&(J&7!R#03#!µ.!*/+(.&/C!*=!7&+&1;(/&7!9G!*!

=+*/7*17! 8@>! %1-+&(/! *==*G! AV,&1;-! \(=,&1C! I$>DC! (/! *! "#! µ^! J-6<;&! J(*! *! $@!

(/_&'+(-/!*+! +,&!9*=&!-)! +,&!+*(6K!M-/0(;;</(=&7!'-/+1-6!;('&!1&'&(J&7!"#!µ^!B8$!

*7=-19&7!+-!>6<;K!!

!

)*:*) >?@65(#/#-A.,.(19(#/%,B10A(%,%&'.(

$&1<;!=*;%6&=! )1-;!*66! (;;</(=&7!*=!4&66! *=! '-/+1-6!;('&!4&1&!*/*6G=&7!9G!*/!

&/aG;&06(/5&7! (;;</-=-19&/+! *==*G! AL^E$>D! (/! -17&1! +-! 7&+&1;(/&! */+(9-7G!

+(+&1=! *)+&1! &*',! (;;</(=*+(-/K! $+*/7*17! L^E$>! %1-+-'-6! 4*=! )-66-4&7! *=!

%1&J(-<=6G! 7&='1(9&7! AB*/7&G! &+! *6KC! `#QRDK! F-*+! */+(0;-<=&! E.F0N?B! '-/_<.*+&!

A8(-0?*7D!4*=!<=&7!*=!+,&!=&'-/7*1G!*/+(9-7G!+-!7&+&1;(/&!*/+(9-7G!+(+&1=K!B6*+&=!

4&1&! */*6G=&7! -/! +,&! B&15(/! L6;&1h('+-1R! Q2`#! ;<6+(06*9&6! '-</+&1!

AO*==*',<=&++=C!I$>D!*+!2"#!/;K!>/+(9-7G! +(+&1=!4&1&!7&+&1;(/&7!*=! +,&!,(.,&=+!

7(6<+(-/!*+!R!=+*/7*17!7&J(*+(-/=!A$ZD!*9-J&!+,&!;&*/!*/+(9-7G!+(+&1=!%1-7<'&7!9G!

'-/+1-6!;('&K!

!

)*:*: 6;$&'9,3,#-(.C,/(,/9&3%,1/(=&%"10(

>)+&1!*!%1(;*1G! (;;</(=*+(-/!*/7! +4-! (;;</(=*+(-/!9--=+=C! */7!4,&/!*/+(9-7G!

+(+&1=! 4&1&! (/! +,&! 1*/.&! -)! Q#"0Q#3C! (;;</(=&7! */7! /-/0(;;</(=&7! ;('&! 4&1&!

(/)&'+&7!J(*!+,&!=<%&1)('(*6!=5(/!(/)&'+(-/!;&+,-7!*=!%&1!B*/7&G!&+!*6K!A`#Q"D!<=(/.!

`PQ#3! @\I:;-<=&! (/! *! `#! µ^! J-6<;&K! O('&! 4&1&! )(1=+! */&=+,&+(a&7! J(*! */! EB!

(/_&'+(-/!-)!Q##!µ^!5&+*;(/&mPG6*P(6m4*+&1!AQmQmQ#DK!O('&!4&1&!+,&/!=,*J&7!*+!+,&!



!

! "R!

/*%&! -)! +,&! /&'5! */7! =+&1(6(a&7! =5(/! 4*=! .&/+6G! ='*1()(&7! +-! '1&*+&! *! =<%&1)('(*6!

4-</7K!\-66-4(/.!(/)&'+(-/C!*66!;('&!4&1&!;-/(+-1&7!-/!*!7*(6G!9*=(=K!!

!

)*:*D !1--&3%,1/(#/0($'13&..,/7(19(.#=$-&.($1.%E,/9&3%,1/(

Z&=(./*+&7!;('&! )1-;!&*',! .1-<%!4&1&! &<+,*/(=&7! J(*! @U`! (/,*6*+(-/! *+! 7&)(/&7!

+(;&0%-(/+=!%-=+0(/)&'+(-/! )-1! =*;%6&! '-66&'+(-/K!i,-6&!96--7!4*=! '-66&'+&7! )1-;!

&*',!;-<=&!J(*!'*17(*'!%</'+<1&K!$5(/!+(==<&!)1-;!+,&!=(+&!-)!(/)&'+(-/!-/!+,&!/*%&!

-)! +,&! /&'5! A;&*=<1(/.! *%%1-P(;*+&6G! R! ;;! P! R! ;;D! 4*=! &P'(=&7! )-1!

7&+&1;(/*+(-/! -)! 9*'+&1(*6! 9<17&/K! E/! =&6&'+! &P%&1(;&/+=C! +,&! =%6&&/=! -)! (/)&'+&7!

;('&!4&1&!*6=-!*=&%+('*66G!1&;-J&7! )-1!9*'+&1(*6!9<17&/!7&+&1;(/*+(-/K!$5(/!*/7!

=%6&&/! =*;%6&=! 4&1&! ,-;-.&/(a&7! <=(/.! +,&! 8<66&+! 86&/7&1! N-;-.&/(=&1! AM&P+!

>7J*/'&C! I$>DC! =&1(*66G! 7(6<+&7C! */7! %6*+&7! -/! @8>! *.*1K! 86--7! =*;%6&=! 4&1&!

7(6<+&7!(/!B8$!*/7!%6*+&7!-/!@8>!*.*1K!N&;-6G+('!'-6-/(&=!4&1&!'-</+&7!+,&!/&P+!

7*G!*/7!9(-9<17&/!4*=!'*6'<6*+&7!)-1!&*',!+(==<&K!8*'+&1(*6!9<17&/!(/!+,&!=5(/!4*=!

'*6'<6*+&7!*=!@\I:6&=(-/!*/7!9*'+&1(*6!9<17&/! (/! +,&!96--7!4*=!'*6'<6*+&7!*=! +,&!

@\I:;^!96--7K!i,&/!+,&!=%6&&/!4*=!*/*6G=&7C!@\I!4*=!'*6'<6*+&7!)-1!+,&!4,-6&!

=%6&&/K!!

!

)*D !"#$%&'((#..#A.(

!

)*D*2 F#3%&',#-(7'18%"(3;'<&.(

8*'+&1(*6!.1-4+,!'<1J&=!4&1&!<+(6(=&7!+-!*==&==!F>$!.1-4+,!5(/&+('=K!81(&)6GC!R!;^!

VN8M!4*=!(/-'<6*+&7!4(+,!*!=(/.6&!F>$!'-6-/G!)1-;!*!@8>!*.*1!%6*+&!*/7!.1-4/!*+!

RST@!)-1!Q3!,K!V,&!=+*+(-/*1G!%,*=&!'<6+<1&!Ad##!µ^D!4*=!+,&/!=<90(/-'<6*+&7!(/+-!



!

! "2!

R#! ;^! %1&04*1;&7! VN8M! */7! 1&+<1/&7! +-! RST@K! LJ&1G! ,-<1! )-1! Q`! ,! +,&! UZ3##!

;&*=<1&;&/+!-)!+,&!'<6+<1&!4*=!*==&==&7!<=(/.!VN8M!*=!+,&!96*/5!'-/+1-6K!!

!

)*D*) G&%&'=,/#%,1/(19(3A.%&,/&($'1%&#.&(#3%,<,%A(BA(.C,=(=,-C($-#%,/7(

V,&!7&.1&&!-)!'G=+&(/&!%1-+&*=&!*'+(J(+G!%1-7<'&7!9G!$%&8!4*=!*==&==&7!)-1!&*',!

F>$! (=-6*+&K! $5(;! ;(65! %6*+(/.! 4*=! <=&7! *=! *! ='1&&/(/.! %1-'&==! )-1! (7&/+()G(/.!

%-+&/+(*6! @-J?:$! ;<+*/+! =+1*(/=! <=(/.! *! %1-+-'-6! *7*%+&7! )1-;! >=,9*<.,! &+! *6K!

AQkkdDK!@8>!AQ"K3!.D!4*=!7(==-6J&7!(/!R2#!;^!7N`#C!*<+-'6*J&7!*/7!'--6&7!+-!2"T@K!

B1&04*1;&7!=5(;!;(65!A3#!;^Y!Z&J-/7*6&D!4*=!*77&7!+-!;-6+&/!@8>!*/7!%-<1&7!

(;;&7(*+&6GK!F>$!(=-6*+&=!4&1&!%*+',&7!-/!+-!=5(;!;(65!*.*1!%6*+&=!*/7!(/'<9*+&7!

)-1!`2!,!*+!RST@K!>)+&1!`2!,!(/'<9*+(-/C!=%&8!*'+(J(+G!4*=!*==&==&7K!>!=%&80%-=(+(J&!

(=-6*+&! 4*=! (7&/+()(&7! 9G! *! 1(/.! -)! '6&*1(/.! 7(1&'+6G! *1-</7! +,&! '<6+<1&! 4(+,!

%1&'(%(+*+&! *1-</7! +,&! %&1(%,&1GK! @-/J&1=&6GC! *! =%&80/&.*+(J&! (=-6*+&! ,*7! J&1G!

6(++6&!+-!/-!'6&*1(/.!*1-</7!+,&!'<6+<1&K!I=(/.!*!Q#!µ^!F>$!'<6+<1&C!*!1(/.!-)!'6&*1(/.!

;&*=<1(/.! `! ;;! -1! 6&==! =<11-</7(/.! +,&! '<6+<1&! 4*=! 7&+&1;(/&7! +-! 9&! */!

(/7('*+(-/!-)!*!%-+&/+(*6!@-J?:$!;<+*/+K!

!

)*D*: F-110(7'18%"(#..#A.(

L*',! =+1&%+-'-''*6! (=-6*+&! 4*=! ='1&&/&7! )-1! (+=! *9(6(+G! +-! =<1J(J&! */7! 1&%6('*+&!

4(+,(/!;<1(/&!96--7! !"#$!&'%! <=(/.!*!96--7!.1-4+,!*==*G!*7*%+&7! )1-;!$</!&+!*6K!

A`#Q`DK!L*',!(=-6*+&!4*=!.1-4/!+-!=+*+(-/*1G!%,*=&!(/!VN8M!*+!RS!@K!L*',!(=-6*+&!

4*=! +,&/! =&1(*66G! 7(6<+&7! <%! +-! Q#03! (/! B8$! 4,(6=+! -/! ('&K! ?&%6('*+&=! -)! &*',!

=+1&%+-'-''*6!(=-6*+&!7(6<+(-/!4&1&!(/'<9*+&7!4(+,!)1&=,!,&%*1(/(=&7!;<1(/&!96--7!

(/!*!1*+(-!-)!QmR! (/! (/7(J(7<*6!B@?!+<9&=!A8(-0?*7C!@*6()-1/(*C!I$>DK! E/!%*1*66&6C!*/!



!

! ""!

*77(+(-/*6!R#!µ^!-)!&*',!=+1&%+-'-''*6! (=-6*+&!4*=!*6=-!(/'<9*+&7!4(+,!VN8M!(/!*!

1*+(-! -)! QmR! *=! */! *==<1*/'&! -)! (=-6*+&! J(*9(6(+GK! 8*'+&1(*6! '<6+<1&=! 4&1&! +,&/!

(/'<9*+&7!4(+,!&/70-J&10&/7!;(P(/.!<=(/.!*/!E/+&66(0;(P&1!AL6;(D!)-1!R!,!*+!RS!@K!

V#! */7! VR! '<6+<1&=! 4&1&! %6*+&7! (/! 7<%6('*+&! -/! @8>! %6*+&=K! V,&! 1&=<6+(/.!

=+1&%+-'-''*6! '-6-/(&=! 4&1&! +,&/! '-</+&7! */7! '-;%*1&7! 4(+,! (/(+(*6! @\I! '-</+=!

A;<6+(%6('*+(-/!)*'+-1Y!VR:V#DK!

!

)*D*D @74(B,/0,/7(#..#A(

V,&!'*%*'(+G!)-1!ed0ZV!J*''(/&!*/+(9-7(&=!+-!9(/7!+-!+,&!F>$!'&66<6*1!=<1)*'&!4*=!

*==&==&7!<=(/.! )6-4!'G+-;&+1G!4(+,!+,&!%1-+-'-6!*=!%&1!Z&!>;('(=!&+!*6K! A`#Q2D!

4(+,! ;-7()('*+(-/=K! F>$! '<6+<1&=! 4&1&! .1-4/! -J&1/(.,+! (/! VN8M! +-! =+*+(-/*1G!

%,*=&!*/7!4*=,&7! (/!B8$K!F>$!4*=! +,&/! (/'<9*+&7!4(+,!\'!96-'5!A@ZQ3:@ZR`C!

8Z! B,*1;(/-.&/D! )-1! Q"! ;(/! *+! 1--;! +&;%&1*+<1&! +-! %1&J&/+! /-/0=%&'()('!

9(/7(/.K!!>6(c<-+=!-)!F>$!4&1&!+,&/!;(P&7!4(+,!,G%&1(;;</&!-1!'-/+1-6!;<1(/&!

*/+(0=&1*! A7(6<+&7! Qm`#D! *+! 2!@! )-1! Q! ,! 4(+,! .&/+6&! 1-+*+(-/K! F>$:*/+(0=&1*!

;(P+<1&=! 4&1&! 4*=,&7! +4('&! (/! B8$! */7! 1&=<=%&/7&7! (/! */+(0;-<=&! E.F0\EV@!

A$(.;*!>671(',D! (/!#K`W!9-J(/&! =&1<;!*69<;(/! A8$>D!*/7! (/'<9*+&7! )-1!Q!,!*+!

2!@! 4(+,! .&/+6&! 1-+*+(-/K! $*;%6&=! 4&1&! )(P&7! (/! QW! B\>! */7! */*6G=&7! -/! +,&!

@G>/!>ZB!)6-4!'G+-;&+&1!A8&'5;*/!@-<6+&1D!4(+,!\6-4e-!=-)+4*1&!J&1=(-/!Q#K!

V,&!*/+(0;-<=&!E.F0\EV@!'-/_<.*+&!*6-/&!4*=!<=&7!*=!*!/&.*+(J&!'-/+1-6!*/7!+,&!

*77(+(-/! -)! B8$! */+(0=&1*! 4*=! <=&7! +-! '-/+1-6! )-1! /-/0=%&'()('! 9*'5.1-</7!

9(/7(/.K!

!



!

! "3!

)*D*H 6?I(#3%,<,%A(#..#A(

E/!-17&1!+-!&J*6<*+&!+,&!,&;-6G+('!*9(6(+G!-)!F>$!=+1*(/=!J(*!$^U0;&7(*+&7!%-1&!

)-1;*+(-/!(/!=,&&%!1&7!96--7!'&66=!A$?8@=DC!*/!$^U!*'+(J(+G!*==*G!4*=!%&1)-1;&7!

A*7*%+&7!)1-;!?<(a!&+!*6K!AQkkdD!*/7!$,&4&66!&+!*6K!A`#Q2DDK!$+*+(-/*1G!%,*=&!F>$!

'<6+<1&=! A/-1;*6(a&7! +-! UZ3##! [! QK#D! 4&1&! '&/+1()<.&7! )-1! Q#! ;(/! *+! d2"! P(K!

Z(+,(-+,1&(+-6!4*=!*77&7!+-!#K`!µ;!)(6+&1&7!=<%&1/*+*/+=!+-!*!)(/*6!'-/'&/+1*+(-/!

-)! 2! ;O! */7! (/'<9*+&7! )-1! Q#! ;(/! *+! 1--;! +&;%&1*+<1&K! $<%&1/*+*/+=! 4&1&!

=&1(*66G! 7(6<+&7! Qm`! (/! B8$! (/! *! k3! 4&66! h09-++-;! %6*+&K! $?8@=! A`W! J:JC!

E//-J*+(J&!?&=&*1',D!4&1&!*77&7!+-!*66!4&66=!*/7!(/'<9*+&7!)-1!R#!;(/!*+!RST@!b!

"W!@U`K!V,&!%6*+&!4*=!'&/+1()<.&7!)-1!Q#!;(/!*+!d2"!P(!*/7!Q##!n^!=<%&1/*+*/+!

+1*/=)&11&7!+-!*!/&4!'<6+<1&!%6*+&K!V,&!,&;-.6-9(/!1&6&*=&!4*=!;&*=<1&7!*+!2"#!

/;K!V1(+-/0o! AQW!J:J! (/!B8$C!V,&1;-!\(=,&1D! */7!B8$!*6-/&!4&1&!;(P&7!4(+,!

&1G+,1-'G+&=!)-1!+,&!%-=(+(J&!*/7!/&.*+(J&!'-/+1-6=!1&=%&'+(J&6GK!@,-6&=+&1-6!A`"!

n.:;^Y!$(.;*!>671(',D!4*=!*77&7!+-!F>$!'<6+<1&!=<%&1/*+*/+!*/7!&1G+,1-'G+&=!

*=!*/!$^U0=%&'()('!(/,(9(+-1C!4,&1&*=!+1G%*/!96<&!A"#!n.:;^Y!F(9'-D!4*=!<=&7!*=!

*/!$^$0=%&'()('!(/,(9(+-1K!V,&!/<;9&1!-)!,&;-6G+('!</(+=:;6!'-11&=%-/7&7!+-!+,&!

1&'(%1-'*6!-)!+,&!7(6<+(-/!-)!=<%&1/*+*/+!+,*+!G(&67&7!"#W!6G=(=!-)!+,&!&1G+,1-'G+&!

=<=%&/=(-/C!4,&1&!Q##W!'-11&=%-/7=! +-! +,*+! '*<=&7!9G!QW!V1(+-/0o! AV,&1;-!

\(=,&1DK!!

!

)*D*J KA#-;'1/,3(#3,0(=&#.;'&=&/%(

V,&!*;-</+!-)!,G*6<1-/('!*'(7!AN>D!'*%=<6&!9&(/.!%1-7<'&7!9G!&*',!=+1*(/!4*=!

*==&==&7!*=!%1&J(-<=6G!7&='1(9&7!AN-66*/7=!&+!*6KC!`#Q#DK!UJ&1/(.,+!F>$!'<6+<1&=!

.1-4/!(/!VN8M!4&1&!=<90(/-'<6*+&7!(/+-!)1&=,!VN8M!</+(6!UZ3##![!#K2K!V,&!;(70



!

! "S!

6-.!%,*=&! '<6+<1&=!4&1&! '&/+1()<.&7! )-1!Q#!;(/!*+!d2"!P(! +,&/! 1&=<=%&/7&7! (/!

"##! n^! 4*+&1K! 2##! n^! -)! +,&! =<=%&/=(-/! 4*=! ;(P&7! J(.-1-<=6G! 4(+,! Q! ;^!

',6-1-)-1;! */7! +,&/! '&/+1()<.&7! )-1! Q#! ;(/! *+! QRC###! P(K! V,&! *c<&-<=! %,*=&!

4*=!<+(6(=&7!)-1!,G*6<1-/('!*'(7!;&*=<1&;&/+!<=(/.!+,&!NG*6<1-/('!>'(7!V&=+!g(+!

A@-1.&/(PD! *=! %&1! ;*/<)*'+<1&1H=! (/=+1<'+(-/=K! N>! '-/'&/+1*+(-/=! 4&1&!

c<*/+()(&7!<=(/.!*!+,(17!-17&1!%-6G/-;(*6!A'<9('D!=+*/7*17!'<1J&K!

!

)*D*L I$.1/1$"#713A%,3(C,--,/7(#..#A(

V,&!;-7()(&7!-%=-/-%,*.-'G+-=(=!5(66(/.!AUBgD!*==*G!4*=!<+(6(=&7!+-!*==&==!+,&!

'*%*'(+G! )-1! J*''(/&0=%&'()('! */+(9-7(&=! +-! %1&0-%=-/(=&! F>$! !"# $!&'%K! F>$!

'<6+<1&=! 4&1&! .1-4/! (/! VN8M! -J&1/(.,+! +-! =+*+(-/*1G! %,*=&! */7! 4*=,&7! 4(+,!

B8$K!Z(6<+(-/=!-)!F>$!4&1&!(/'<9*+&7!QmQ!4(+,!;<1(/&!*/+(0=&1*!A%1&J(-<=6G!,&*+0

(/*'+(J*+&7! )-1! R#! ;(/! *+! "3!@! +-! (/*'+(J*+&! '-;%6&;&/+D! )-1! Q! ,! *+! 2!@! 4(+,!

.&/+6&! 1-+*+(-/K! B1&0-%=-/(=&7! F>$! 4*=! ;(P&7! AQm2D! 4(+,! ,&%*1(/(a&7! ;<1(/&!

96--7!)-1!R!,!*+!RS!@!4(+,!.&/+6&!1-+*+(-/K!?&=<6+(/.!'<6+<1&=!4&1&!+,&/!=&1(*66G!

7(6<+&7! (/! B8$! */7! %6*+&7! -/! @8>! *.*1! )-1! &/<;&1*+(-/K! V,&! W! 5(66(/.! 4*=!

'*6'<6*+&7! )-1! &*',! &P%&1(;&/+*6! .1-<%! AJ*''(/&! */+(0=&1*D! '-;%*1&7! +-! +,&!

/&.*+(J&!'-/+1-6! AB8$!*/+(0=&1*DK!M-/0-%=-/(=&7!F>$!;(P&7!4(+,!4,-6&!;<1(/&!

96--7!4*=!*6=-!<=&7!*=!*!'-/+1-6K!!

!

)*D*M N&;%'1$",-(C,--,/7(#..#A(

M&<+1-%,(6=!4&1&!(=-6*+&7!)1-;!,<;*/!96--7!(/!-17&1!+-!+&=+!+,&(1!!"#$!&'%!5(66(/.!

'*%*'(+G!*.*(/=+!7())&1&/+!F>$!=+1*(/=K!>%%1-J*6!)-1!+,&!=+<7G!4*=!.1*/+&7!9G!+,&!

F1())(+,! I/(J&1=(+G! N<;*/! ?&=&*1',! L+,('=! @-;;(++&&! AFI! N?L@! p!



!

! "d!

8ZZ:#Q:Q":N?L@DK!i1(++&/!(/)-1;&7!'-/=&/+!4*=!-9+*(/&7!)1-;!*66!7-/-1=!*/7!

=*;%6&=! 4&1&! 7&0(7&/+()(&7K! V,&! /&<+1-%,(6! 5(66(/.! *==*G! 4*=! %&1)-1;&7! *=!

7&+*(6&7!%1&J(-<=6G!A8<',*/*/!&+!*6KC!`##3DK!B<1()(&7!/&<+1-%,(6=!-9+*(/&7!<=(/.!

B-6G;-1%,! B1&%! A>P(=0$,(&67D! 4&1&! (/'<9*+&7! 4(+,! ;(706-.! %,*=&! F>$! *+! *!

;<6+(%6('(+G!-)!(/)&'+(-/!AOUED!-)!Q#mQ!*/7!#KQmQ!AF>$m/&<+1-%,(6=D!*+!RS!@!b!"W!

@U`!)-1!Q!,K!>)+&1!(/'<9*+(-/C!&*',!1&%6('*+&!-)!&P%&1(;&/+*6!AF>$!b!/&<+1-%,(6=D!

*/7!/&.*+(J&!'-/+1-6!AF>$!b!;&7(*D!.1-<%=!4&1&!=&1(*66G!7(6<+&7!(/!=+&1(6&!4*+&1!

+-! 6G=&!'&66=K!>66!1&%6('*+&=!*/7!7(6<+(-/=!4&1&!%6*+&7!-/!96--7!*.*1!4(+,!1&=<6+=!

7&)(/&7!*=!W!F>$!=<1J(J*6!<=(/.!+,&!)-1;<6*!A@\I:;^!(/!&P%&1(;&/+*6!.1-<%D!:!

A@\I:;^!(/!/&.*+(J&!'-/+1-6!.1-<%D!o!Q##WK!!

!

)*D*O 6$A!>PE=&0,#%&0(3"&=1C,/&(0&7'#0#%,1/((

>==&==;&/+!-)!E^0dC!OEB0`C!*/7!g@!7&.1*7*+(-/!4*=!%&1)-1;&7!*/7!c<*/+()(&7!9G!

L^E$>! <=(/.! +,&! f<*/+(5(/&! 5(+! A?qZ! $G=+&;=C! I$>D! *=! 7&='1(9&7! %1&J(-<=6G!

AN(7*6.-0F1*==! &+! *6KC! `##3DK! V,&! *;-</+=! -)! </07&.1*7&7! ',&;-5(/&=! %-=+0

(/'<9*+(-/! 4(+,! F>$! '<6+<1&! =<%&1/*+*/+=! 4&1&! ;&*=<1&7K! 81(&)6GC! F>$! =+1*(/=!

4&1&! .1-4/! +-! =+*+(-/*1G! %,*=&! (/! VN8M! */7! '&660)1&&! =<%&1/*+*/+=! 4&1&!

'-66&'+&7K!V,&!F>$!'<6+<1&! =<%&1/*+*/+! )1-;!&*',!=+1*(/!4*=! !"#$%&'()*&'*+,*-.*

4(+,!*!5/-4/!'-/'&/+1*+(-/!-)!1&'-;9(/*/+!',&;-5(/&!AE^0dC!OEB0`C!-1!g@D!*/7!

=*;%6&=!4&1&!'-66&'+&7!*+!`C!2C!dC!-1!`2!,K!V,&!*;-</+!-)!</07&.1*7&7!',&;-5(/&!

4*=!+,&/!7&+&1;(/&7!9G!L^E$>!A?qZ!$G=+&;=DK!!

!



!

! "k!

)*D*2Q 6$A!>P(&$,%1$&(=10,9,3#%,1/(

>! `#0;&1! 8! '&66! &%(+-%&! )1-;! $%G@LBC! 1&)&11&7! +-! *=! r$`HC! ,*=! %1&J(-<=6G! 9&&/!

(7&/+()(&7! */7! (/'-1%-1*+&7! (/+-! +,&! ed0ZV! J*''(/&! '*/7(7*+&! AB*/7&G! &+! *6KC!

`#Q3DK! V,&! ;(/(;*6! &%(+-%&! 4*=! 6*+&1! 1&7&=(./&7! +-! (/'-1%-1*+&! )-<1! 6G=(/&!

1&=(7<&=!Ag2$`D!+-!(/'1&*=&!+,&!=-6<9(6(+G!-)!+,&!%&%+(7&!A;*/<='1(%+!=<9;(++&7DK!

!

)*D*22 G!)*D(0&/0',%,3(3&--(,/9&3%,1/(#..#A.(

V,&!;<1(/&!9-/&!;*11-407&1(J&7!7&/71(+('!'&66!AZ@D!6(/&C!Z@`K2C!4*=!'<6+<1&7!(/!

;&7(*!'-/=(=+(/.!-)!?BOE!Q32#!AF(9'-C!%N!SK2D!=<%%6&;&/+&7!4(+,!Q#W!)&+*6!'*6)!

=&1<;!A\@$C!V,&1;-!\(=,&1DC!QW!%&/0=+1&%!AF(9'-DC!QW!^0.6<+*;(/&!AF(9'-DC!*/7!

#KQW! `0;&1'*%+-&+,*/-6! AF(9'-D! *+! RST@! b! "W! @U`K! @&66=! 4&1&! %*==*.&7! -/'&!

*7,&1&/+!'&66=!4&1&!k#W!'-/)6<&/+C!*%%1-P(;*+&6G!&J&1G!R!7*G=K!!

!

\-1!Z@!*'+(J*+(-/!*/7!;*+<1*+(-/!=+<7(&=C!Z@=!4&1&!,*1J&=+&7!)1-;!'<6+<1&!*/7!

(/'<9*+&7!4(+,!F>$!*+! */!OUE!-)!`mQ!-1!Q#mQ! AF>$m!Z@DK! ^B$! A`!µ.:;^C! $(.;*0

>671(',D! 4*=! <=&7! *=! *! %-=(+(J&! '-/+1-6! 4(+,! Z@! (/! ;&7(*! *6-/&! <=&7! *=! +,&!

/&.*+(J&!'-/+1-6K!Z@:F>$!'<6+<1&=!4&1&!(/'<9*+&7!4(+,-<+!*/+(9(-+('=!)-1!Q`!,!*+!

RST@!b!"W!@U`K!@&66=!4&1&!'-66&'+&7!J(*!'&/+1()<.*+(-/!*/7!=<%&1/*+*/+!=+-1&7!*+!

0d#T@!)-1!'G+-5(/&!*/*6G=(=K!@&66=!4&1&!1&=<=%&/7&7!(/!\'!96-'5!A@ZQ3:@ZR`Y!8Z!

B,*1;(/-.&/D!*/7!(/'<9*+&7!-/!('&!)-1!Q#!;(/!+-!%1&J&/+!/-/0=%&'()('!9(/7(/.!-)!

*/+(9-7(&=K!V,&!6(J&:7&*7!)(P*96&!G&66-4!'&66!=+*(/!A^()&!V&',/-6-.(&=D!4*=!<=&7!

*''-17(/.! +-! ;*/<)*'+<1&1H=! (/=+1<'+(-/=K! \-1! Z@! ;*+<1*+(-/! *==&==;&/+C!

)6<-1-',1-;&0'-/_<.*+&7!*/+(9-7(&=!4&1&!*77&7!(/!*!QmQ##!7(6<+(-/!(/!B8$!bQW!

8$>!*/7!(/'<9*+&7!-/!('&!)-1!2#!;(/!%1-+&'+&7!)1-;!6(.,+K!V,&!*/+(9-7G!'-'5+*(6!



!

! 3#!

<=&7! (/'6<7&7! */+(0;-<=&:1*+! ON@! EE! AE0L5D! \EV@! A>))G;&+1(P! &8(-='(&/'&DC! 1*+!

*/+(0;-<=&!@Zd3!AF^0QD!BL!A8Z!B,*1;(/-.&/DC!,*;=+&1!*/+(0;-<=&!@Zd#!AQ30

Q#>QD! >B@! A8Z! B,*1;(/-.&/D! 4(+,! +,&! *%%1-%1(*+&! (=-+G%&! '-/+1-6=K! $*;%6&=!

4&1&!*/*6G=&7!<=(/.!*!@G>/!>ZB!)6-4!'G+-;&+&1!A8&'5;*/!@-<6+&1D!&;%6-G(/.!

$<;;(+!=-)+4*1&!J2KR!A8&'5;*/!@-<6+&1DK!!

!

\-1!Z@!J(*9(6(+G!*==*G=C!Z@=!4&1&!,*1J&=+&7!)1-;!'<6+<1&!*/7!(/)&'+&7!4(+,!F>$!*=!

%&1! +,&! *9-J&! (/)&'+(-/! =+<7(&=K! @&66! =<=%&/=(-/=! 4&1&! 96-'5&7! 4(+,! \'! 96-'5!

A@ZQ3:@ZR`Y!8Z!B,*1;(/-.&/D!*/7!(/'<9*+&7!-/!('&!)-1!Q#!;(/K!L*',!=*;%6&!4*=!

=+*(/&7!4(+,!+,&!6(J&:7&*7!)(P*96&!G&66-4!=+*(/!A^()&!V&',/-6-.(&=D!*/7!*/+(0;-<=&!

ON@!EE! AE0L5D0\EV@!A&8(-='(&/'&DK!$*;%6&=!4&1&!*/*6G=&7!<=(/.!*!@G>/!>ZB!)6-4!

'G+-;&+&1! A8&'5;*/! @-<6+&1D! &;%6-G(/.! $<;;(+! =-)+4*1&! J2KR! A8&'5;*/!

@-<6+&1DK! h(*96&! '&66=! 4&1&! *==&==&7! 9*=&7! <%-/! +,&! 6(J&:7&*7! =+*(/! */7! ON@! EE!

%1&=&/+*+(-/K!

!

)*D*2) !A%1=&%',3(B&#0(#''#A(

@G+-;&+1('!9&*7!*11*G=! A@8>Y!8&'+-/!Z('5(/=-/D!4&1&!%&1)-1;&7!+-!c<*/+()G! +,&!

*;-</+!-)!'G+-5(/&=! (/!=&6&'+!=*;%6&=K!L*',!@8>!4*=!<=&7!*=!%&1!;*/<)*'+<1&1H=!

(/=+1<'+(-/=K!>66! =*;%6&=!*/7!=+*/7*17=!4&1&!1</!-/!*!@G>/!>ZB! )6-4!'G+-;&+&1!

A8&'5;*/! @-<6+&1DK! @G+-5(/&! c<*/+()('*+(-/=! 4&1&! '*6'<6*+&7! <=(/.! \@>B! >11*G!

=-)+4*1&!J&1=(-/!RK#!A8&'+-/!Z('5(/=-/DK!

!

!



!

! 3Q!

)*H +1-&3;-#'(B,1-17A($'13&0;'&.(

!

)*H*2 !1<RS6(.&T;&/3,/7(

@-J?:$!=&c<&/'(/.!4*=!%&1)-1;&7!*=!%1&J(-<=6G!7&='1(9&7!Ai*65&1!&+!*6KC!`##SDK!

81(&)6GC! E/=+*F&/&! O*+1(P! A8(-0?*7D! 4*=! <=&7! +-! &P+1*'+! .&/-;('! ZM>! )1-;! F>$!

'-6-/(&=! *=! %&1! +,&! ;*/<)*'+<1&1H=! (/=+1<'+(-/=K! B@?! 4*=! <+(6(=&7! +-! *;%6()G! +,&!

&/+(1&! @-J?:$! 1&.<6*+-1G! =G=+&;K! L*',! B@?! 4*=! %1&%*1&7! <=(/.! *! ;*=+&1;(P!

'-/+*(/(/.!Qo!F-V*c!;*=+&1;(P!AB1-;&.*DC!#K`!µO!-)!&*',!%1(;&1!A@-J?$!Q\!*/7!

@-J?$!Q`?C!V*96&!QDC! "#!/.! +&;%6*+&!ZM>C!4(+,! =+&1(6&!O(66(f!;*7&!<%! +-! *! )(/*6!

J-6<;&!-)!"#!µ^K!V,&! +,&1;*6!%1-)(6&! '-/=(=+&7!-)! */! (/(+(*6! 7&/*+<1*+(-/! =+&%!-)!

k"T@!)-1!`!;(/C!R"!'G'6&=!-)!k"T@!)-1!Q!;(/C!3#T@!)-1!Q!;(/C!*/7!S`T@!)-1!Q!;(/C!+,&/!

*!)(/*6!&6-/.*+(-/!=+&%!-)!S`T@!)-1!"!;(/K!>66!@-J?:$!*;%6('-/=!4&1&!1</!-/!*!QW!

A4:JD!*.*1-=&!.&6! +-!&/=<1&!*;%6()('*+(-/!=%&'()('(+GK!L*',!*;%6('-/!4*=!%<1()(&7!

<=(/.! +,&! N(.,! B<1&! B@?! @6&*/0<%! O('1-! g(+! A?-',&C! ><=+1*6(*D! )-66-4(/.! +,&!

;*/<)*'+<1&1H=!(/=+1<'+(-/=K!\-1!=&c<&/'(/.C!%<1()(&7!ZM>!A"#!/.D!4*=!;(P&7!4(+,!

kK3! %;-6! -)! %1(;&1! A@-J?$! Q\! s! Q`?Y! V*96&! QD! */7! =+&1(6&! ;(66(f! <%! +-! *! )(/*6!

J-6<;&! -)! Q`! µ^K! $*/.&1! =&c<&/'(/.! 4*=! '*11(&7! -<+! *+! +,&! ><=+1*6(*/! F&/-;&!

?&=&*1',! \*'(6(+G! 4(+,! 1&=<6+(/.! ',1-;*+-.1*;=! 9&(/.! */*6G=&7! <=(/.! 2! %&*5=!

J&1=(-/!QKSKQ!AM<'6&-9G+&=C!>;=+&17*;DK!!

!

!

!

!



!

! 3`!

!"#$%&'()&*%+,%-./-0&12/3%24&

"#$%&#'()%&''''! *+! ,&-.&(/&'012'3'425!
@-J?$!Q\! Qk! F@V>VV@@FFV>@>FFV@V!
@-J?$!`\! Qk! FV@>>VFFV@FVF>>FFFV!
@-J?$!R\! ``! F>VFV@V>V>VV@FVV>V@V@@!
@-J?$!2\! ``! F>VF>VVVVV>@@>@>F>V>>@!
@-J?$!"\! `#! F@>V>VVFFV@V@VV>@>>@!
@-J?$!3\! `Q! F@>>>VVFV>F>VFFFV>V@>!
@-J?$!S?! `#! F@FF>>>>V>F@>@F>>V>@!
@-J?$!d?! `#! >FF@>>V@>FVFV>>>FF@>!
@-J?$!k?! `Q! @VVFVF@@>>>V>>@V@>>@>!
@-J?$!Q#?! `Q! >V@>>>>F@@VF@V@>>>VF>!
@-J?$!QQ?! `Q! @VVV@>VFV@>V@@>V@>VVF!
@-J?$!Q`?! Qk! VVF@V@V@FVFVF@@>!V@V!
@Z@Q! Qk! V>VV@F@VV>F>>>>VV>>!
@Z@`! `#! F@>>FVV@VV@>F@VVFVVV!
O\`! `d! FF>V@@>V>>FF>F@>V>>>>>VFF@V>!
O?Q! `k! VF>V>F@VV>FVVVV@VV@VVVF@FVVVV!
&;;=&c`! `3! V>VV@F@VV>F>>>>VV>>>>>@>!
&;;`! `#! F@>>FVV@VV@>F@VVFVVV!
?-%8"H! ``! @>V>>@@F>@V>V@>V@@F>>@!
?-%8RH! `Q! VVF>>>>>>V@F@@@VFF>@V!
!

)*H*) )**(%A$,/7(

>/*6G=(=! -)! +,&! ,G%&1J*1(*96&! 1&.(-/! -)! +,&! O! %1-+&(/! 4*=! %&1)-1;&7! 9G! )**!

+G%(/.! *=! %&1! @Z@! %1-+-'-6=! A,++%=m::444K'7'K.-J:=+1&%6*9:%1-+-'-60&;;0

+G%&K,+;6DK! $&c<&/'(/.! %1(;&1=! @Z@QC! @Z@`C! O\`C! O?QC! &;;=&c`C! */7! &;;`!

%1(;&1=! AV*96&! QD! 4&1&! <=&7K! V,&! ',1-;*+-.1*;=! 4&1&! */*6G=&7! <=(/.! 2! %&*5=!

J&1=(-/!QKSKQ!AM<'6&-9G+&=C!>;=+&17*;D!*/7!=&c<&/'&=!'-;%*1&7!+-!+,-=&!-/!+,&!

M@8E!7*+*9*=&!A,++%=m::96*=+K/'9(K/6;K/(,K.-J:86*=+K'.(DK!!

!

)*H*: 4&/&(&U$'&..,1/(#/#-A.,.(;.,/7(RVEP!R(

?M>! 4*=! &P+1*'+&7! )1-;! ;(706-.! %,*=&! '<6+<1&=! AUZ3##! [! #K2D! <=(/.! +,&! %,&/-60

',6-1-)-1;!&P+1*'+(-/!;&+,-7!*=!7&+*(6&7! (/! +,&!V?Ea-6!%6<=!?M>!%<1()('*+(-/!5(+!

AE/J(+1-.&/DK! V,&! (=-6*+&7! ?M>! 4*=! +,&/! %<1()(&7! *=! %&1! +,&! ;*/<)*'+<1&1H=!



!

! 3R!

(/=+1<'+(-/=K! ?M>! =*;%6&=! 4&1&! +1&*+&7! 4(+,! ?M*=&0)1&&! ZM*=&! E! A?-',&D! +-!

1&;-J&!+1*'&=!-)!',1-;-=-;*6!ZM>!)-1!`#!;(/!*+!RST@K!V,&!1&*'+(-/!4*=!=+-%%&7!

4(+,!+,&!*77(+(-/!-)!#K`!O!LZV>!A%N!dK#D!+-!*!)(/*6!'-/'&/+1*+(-/!-)!d!;OK!'ZM>!

4*=!=G/+,&=(a&7!)1-;!S"!/.!?M>!<=(/.!($'1(%+!1&J&1=&!+1*/='1(%+(-/!=<%&1;(P!)-1!

?V0B@?! A8(-0?*7DK! ?V0B@?! 4*=! %&1)-1;&7! <=(/.! (f! $X8?! F1&&/! $<%&1;(P! A8(-0

?*7D!(/'-1%-1*+(/.!#K`!µO!-)!&*',!%1(;&1!AV*96&!`DK!V,&!+,&1;*6!%1-)(6&!'-/=(=+&7!

-)!k"T@!)-1!R!;(/C!2"!'G'6&=!-)!k"T@!)-1!Q"!=&'C!3#T@!)-1!Q!;(/C!*/7!k#T@!)-1!Q#!=&'C!

*/7!*!;&6+!'<1J&!A""0k"T@!4(+,!#K"T@!(/'1&;&/+:=+&%DK!!

!

V,&!1&6*+(J&!*;-</+=!-)!.&/&0=%&'()('!'ZM>!4&1&!c<*/+()(&7!<=(/.!+,&!t@V!;&+,-7!

4,&1&9G!(+',! *;%6()('*+(-/!4*=!<=&7! *=! +,&! (/+&1/*6! '-/+1-6K! V,&! )-67! ',*/.&! (/!

+1*/='1(%+!6&J&6!4*=!'-;%*1&7!+-!+,*+!-)!(+',!*/7!*66!@-J?:$!4(670+G%&!J*6<&=!4&1&!

/-1;*6(a&7!+-!*!9*=&6(/&!J*6<&!-)!QK!V,&!*;%6()('*+(-/!&))('(&/'G!4*=!9&+4&&/!k#W!

*/7! QQ#W! )-1! &*',! .&/&! *=! 7&+&1;(/&7! 9G! =+*/7*17! '<1J&! */*6G=(=! -J&1! =&J&1*6!

7(6<+(-/=K!

!

!"#$%&'('&5!6785&12/3%24&

"#$%&#'()%&! *+! ,&-.&(/&'012'3'425!
FX?!\! `#! F>>FVF>V@@@VFF>@@VF>!
FX?!?! `#! @@@F>@@VFVVVF>FVVFVV!
$BL8!\! `#! FVFF>FV@V@VF>@FF@VV@!
$BL8!?! `#! VF@@V>@>>@>F@>@VVVFF!
$^U!\! ``! >>>@>>>@@>F>@F@FFV>FV@!
$^U!?! `Q! F>@@V@>>@@FVVF@VVVFV@!
@LB>!\! `#! >@>@FFV>VF@>VFVF>@>F!
@LB>!?! `2! F>V>>>F>FVF>VV@>FFVF>V@@!
N>$>!\! `#! >VF@VF@>>@>FF>@>VVVF!
N>$>!?! `#! VV>>VF>VVF>F@>F@>@F@!
$Z>Q!\! ``! F>F>F@@>@VF>>V@@F>@V>@!
$Z>Q!?! ``! V>@VF@>V@@@>@@VVV>@F>V!



!

! 32!

)*J +,#$%$((#..#A.(

!

)*J*2 !W!?)($'1%&,/(>?@65(

U/!7&=(./*+&7!7*G=!%-=+0(/)&'+(-/C!*!Q0';`!=&'+(-/!-)!=5(/!4*=!+*5&/!)1-;!+,&!=(+&!

-)! (/)&'+(-/!*/7! (;;&7(*+&6G!=/*%0)1-a&/!-/!71G! ('&K!I%-/! +,*4(/.C! +,&!=5(/!4*=!

,-;-.&/(a&7!<=(/.! +,&!8<66&+!86&/7&1!N-;-.&/(=&1! AM&P+!>7J*/'&C!I$>DK!@o@^`!

%1-+&(/! 4*=! c<*/+()(&7! (/! +,&! =5(/! <=(/.! +,&! O-<=&! @o@^`! Z<-$&+! L^E$>! A?qZ!

$G=+&;=C!I$>D!*''-17(/.!+-!;*/<)*'+<1&1H=!(/=+1<'+(-/=K!\-1!*/+(9-7G!)</'+(-/*6(+G!

*==*G=C! *! 5/-4/! '-/'&/+1*+(-/! -)! @o@^`! 4*=! )(1=+! ;(P&7! 4(+,! F>$! )(6+&1&7!

=<%&1/*+*/+! A7(6<+&7!Qm"#D!*/7!,G%&1(;;</&!J*''(/&!-1! '-/+1-6!*/+(0=&1*!9&)-1&!

+,&!*==*G!4*=!'*11(&7!-<+K!!

!

)*J*) 6C,/(",.%1-17A(

\-1!,(=+-%*+,-6-.G!*==&==;&/+=!-)!7&/71(+('!'&66=!(/!(/)&'+&7!;('&C!=5(/!=*;%6&=!

4&1&! +*5&/! )1-;! (/)&'+&7!*/7!/*]J&!;('&!-/!7*G!R!%-=+0(/)&'+(-/!*=!%1&J(-<=6G!

7&='1(9&7! AB*/7&G! &+! *6KC! `#Q"DK! $*;%6&=! 4&1&! )1-a&/! (/! -%+(;*6! '<++(/.!

+&;%&1*+<1&! AU@VD! '-;%-</7! AV(==<&0V&5D! )-1! (;;</-,(=+-',&;(=+1G! */7!

%1-'&==&7! 9G! +,&! fEO?! 8&1.,-)&1! ,(=+-6-.G! )*'(6(+GK! $'*//&7! =&'+(-/=! 4&1&!

*/*6G=&7! *+! ,(.,! ;*./()('*+(-/! <=(/.! E;*.&$'-%&! =-)+4*1&! A^&('*! 8(-=G=+&;=DK!

B-=(+(J&6G0=+*(/&7! '&66=! 4&1&! c<*/+()(&7! 9G! '-</+(/.! )(J&! ,(.,0%-4&1&7! )(&67=!

<=(/.!E;*.&e!AM*+(-/*6!E/=+(+<+&=!-)!N&*6+,C!I$>DK!!!!

!



!

! 3"!

)*J*: @==;/19-;1'&.3&/3&(=,3'1.31$A(#/#-A.,.(19(.C,/(

\-1!*/*6G=(=!-)!(/)&'+&7!=5(/!=*;%6&=!(/!+,&!@o@^`!=+<7(&=C!(;;</-)6<-1&='&/'&!

;('1-='-%G! 4*=! <=&7K! $5(/! =&'+(-/=! AQ! ';`D! 4&1&! )(P&7! (/! )1&=,! B^B! 9<))&1!

A%,-=%,*+&!9<))&1C!^06G=(/&C!=-7(<;!%&1(-7*+&C!`W!%*1*)-1;*67&,G7&C!*/7!7N`#D!

)-1! `#! ;(/C! 4*=,&7! +4('&! (/! B8$! )-1! "! ;(/C! */7! (/'<9*+&7! )-1! `#! ;(/! (/! R#W!

=<'1-=&K!$*;%6&=!4&1&!&;9&77&7!(/!U@VC!)1-a&/!*/7!=&'+(-/&7!<=(/.!*!'1G-=+*+!

*+!Q2!n;!%&1!=&'+(-/K!$5(/!=&'+(-/=!4&1&!=+*(/&7!4(+,!*/+(0$+1&%+-'-''<=!.1-<%!>!

'*19-,G71*+&! A>9'*;DC! */+(0;-<=&! ^G3@0>\2dd! ANgQK2C! 8(-0^&.&/7DC! */+(0

;-<=&! ^G3F0>\32S! AQ>dC! 8(-0^&.&/7DC! */7! Z>BE! AV,&1;-! \(=,&1D! AV*96&! RDK!

$6(7&=! 4&1&! ;-</+&7! 4(+,! B1-^-/.F-67! */+()*7&! ;-</+(/.! ;&7(*! AE/J(+1-.&/D!

*/7! */*6G=&7! 4(+,! *! M(5-/! >Q?b! '-/)-'*6! ;('1-='-%&! */7! E;*1(=! J&1=(-/! dKQ!

=-)+4*1&!A8(+%6*/&C!UP)-17!E/=+1<;&/+=C!$4(+a&16*/7DK!

!

)*J*D 4&'=,/#-(3&/%'&(F(3&--(#/#-A.,.(

\-1! +,&! */*6G=(=! -)! .&1;(/*6! '&/+1&! AF@D! 8! '&66=! J(*! (;;</-)6<-1&='&/'&!

;('1-='-%GC!=%6&&/=!4&1&!&P'(=&7!*/7!)(P&7!B^B!9<))&1!)-1!`#!;(/C!4*=,&7!+4('&!

(/! B8$! )-1! "! ;(/C! */7! (/'<9*+&7! (/! R#W! =<'1-=&! -J&1/(.,+K! $%6&&/=! 4&1&!

&;9&77&7! (/! U@VC! )1-a&/! */7! =&'+(-/&7! *+! Q`! n;! %&1! =&'+(-/K! $%6&&/! =&'+(-/=!

4&1&! =+*(/&7! 4(+,! */+(9-7(&=! *.*(/=+! E.Z! A8(-0^&.&/7DC! F^0S! AV,&1;-! \(=,&1DC!

*/7! 6*;(/(/! A>9*'<=! >^$D! AV*96&! RDK! $6(7&=! 4&1&! ;-</+&7! 4(+,! B1-^-/.F-67!

*/+()*7&!;-</+(/.!;&7(*!AE/J(+1-.&/D!*/7!*/*6G=&7!4(+,!*!M(5-/!>Q?b!'-/)-'*6!

;('1-='-%&! */7! E;*1(=! J&1=(-/! dKQ! =-)+4*1&! A8(+%6*/&C! UP)-17! E/=+1<;&/+=C!

$4(+a&16*/7DK!

!



!

! 33!

\-1! +,&! c<*/+()('*+(-/! -)! F@! 8! '&66=! J(*! )6-4! 'G+-;&+1GC! =%6&&/=! 4&1&! &P'(=&7!

)1-;! ;('&! (/+-! ?BOE! b! Q#W! \@$K! $%6&&/=! 4&1&! ,-;-.&/(a&7! */7! )(6+&1&7!

=<''&==(J&6G!+,1-<.,!S#!n;!*/7!R#!n;!)(6+&1=!+-!-9+*(/!*!=(/.6&!'&66!=<=%&/=(-/K!

L1G+,1-'G+&=! 4&1&! 6G=&7! )1-;! +,&! =<=%&/=(-/! <=(/.! *;;-/(<;0',6-1(7&0

%-+*==(<;!A>@gD!6G=(=!9<))&1!AF(9'-DK!$%6&/-'G+&=!4&1&!=+*(/&7!4(+,!*/!*/+(9-7G!

'-'5+*(6! (/'6<7(/.! */+(0;-<=&! F^0SC! 8``#C! @ZQQ9C! E.ZC! @Z2"C! @ZRC! */7! *!

6(J&:7&*7! J(*9(6(+G! =+*(/! AE/J(+1-.&/D! AV*96&! RDK! $%&'(&=0;*+',&7! =&'-/7*1G!

*/+(9-7(&=!4&1&!<=&7K!B1&'(=(-/!'-</+!9&*7=!A8(-0^&.&/7D!4&1&!*6=-!<+(6(=&7!+-!

/-1;*6(=&! +,&!/<;9&1!-)!'&66=!*'1-==!*66! =*;%6&=K!$*;%6&=!4&1&!1</!-/!*/!^$?!

\-1+&==*!)6-4!'G+-;&+&1!A8&'+-/!Z('5(/=-/D!*/7!*/*6G=&7!<=(/.!\6-4e-!=-)+4*1&!

J&1=(-/!Q#K!!

!

)*J*H @/%'#3&--;-#'(.%#,/,/7(

E/+1*'&66<6*1!=+*(/(/.!AE@$D!4*=!%&1)-1;&7!*=!%&1!$+-'5!&+!*6K! A`#Q2DK!81(&)6GC!Q0

';`! =&'+(-/=! -)! =5(/! )1-;! (/)&'+&7! */7! '-/+1-6! ;('&! 4&1&! %1-'&==&7! (/!

'-66*.&/*=&! EEE! */7! 81&)&67(/! >! AQ#! n.:;^C! $(.;*! >671(',DK! @&66=! 4&1&! =+*(/&7!

4(+,! */! */+(9-7G! '-'5+*(6! '-/=(=+(/.! -)! */+(0;-<=&! @Z2"C! ^G3F! AQ>dDC! @ZQQ9C!

ON@!EEC!^G3@!ANgQK2DC!@Z32C!*/7!*!6(J&:7&*7!=+*(/!AE/J(+1-.&/D!AV*96&!RDK!$+*(/&7!

'&66=!4&1&! )(P&7!*/7!%&1;&*9(6(=&7!<=(/.!@G+-)(P:@G+-%&1;!A8&'+-/!Z('5(/=-/D!

9&)-1&!(/+1*'&66<6*1!=+*(/(/.!4(+,!#KQ"!n.!.-*+!*/+(0;-<=&!@o@^`!A?qZ!$G=+&;=DK!

@o@^`!4*=!7&+&'+&7!4(+,!7-/5&G!*/+(0.-*+!32S!*/+(9-7GK!$*;%6&=!4&1&!*'c<(1&7!

-/!*!^$?!\-1+&==*!)6-4!'G+-;&+&1!A8&'+-/!Z('5(/=-/D!*/7!*/*6G=&7!4(+,!\6-4e-!

=-)+4*1&!J&1=(-/!Q#K!!



!

! 3S!

!"#$%&'(9&72/3"2:&"-;/#<=/%4&,4%=&><2&%?&@/@<&"-"$:4%4(&

6(7$*89:'()%&' ,8.#/&'
>/+(0=+1&%+-'-''<=!.1-<%!>!'*19-,G71*+&! >9'*;!
>/+(0;-<=&!^G3@0>\2dd!ANgQK2D! 8(-0^&.&/7!
>/+(0;-<=&!^G3F0>\32S!AQ>dD! 8(-0^&.&/7!
>/+(0;-<=&!E.Z032S! 8(-0^&.&/7!
>/+(0;-<=&!^G3@! 8(-0^&.&/7!
>/+(0;-<=&!^G3F! 8(-06&.&/7!
>/+(0;-<=&!F^0S! V,&1;-!\(=,&1!
>/+(0;-<=&!6*;(/(/! >9*'<=!>^$!
>/+(0;-<=&!8``#! 8(-0^&.&/7!
>/+(0;-<=&!@ZQQ9! 8(-0^&.&/7!
>/+(0;-<=&!@Z2"! 8(-0^&.&/7!
>/+(0;-<=&!@ZR0h2"#! 8Z!
>/+(0;-<=&!ON@!EE08h2`Q! 8(-0^&.&/7!
>/+(0;-<=&!@Z32! 8(-0^&.&/7!
>/+(0;-<=&!@o@^`! ?qZ!$G=+&;=!
^(J&:Z&*7!h(*9(6(+G! E/J(+1-.&/!
Z>BE! V,&1;-!\(=,&1!
!

)*L 6%#%,.%,3#-(#/#-A.&.(
!

>66! 7*+*! 4&1&! */*6G=&7! <=(/.! F1*%,B*7! B1(=;! =-)+4*1&! J&1=(-/! 3! )-1! O*'!

A@*6()-1/(*C! I$>DK! LP'&%+! 4,&1&! /-+&7C! 7*+*! =,-4=! +,&! ;&*/! J*6<&! u! $LOK!

$+*+(=+('*6! 7())&1&/'&=! 9&+4&&/! +4-! .1-<%=! 4&1&! 7&+&1;(/&7! <=(/.! =+<7&/+H=! &!

+&=+=! '-11&'+&7! )-1! ;<6+(%6&! '-;%*1(=-/=K! \-1! %*(14(=&! '-;%*1(=-/=C! >MUh>=!

4&1&! <=&7! 4(+,! *! %-=+0,-'! ;&+,-7! )-1! ;<6+(%6&! '-;%*1(=-/=K! >! %! J*6<&! v#K#"!

4*=!'-/=(7&1&7!=+*+(=+('*66G!=(./()('*/+K!!

!

!



!

! 3d!

)*M R&9&'&/3&.(

!
>$N8>IFNC!@K!ZKC!i>??LMC!NK!8KC!@>?LXC!hK!eK!q!iL$$L^$C!OK!?K!QkkdK!O-6&'<6*1!

>/*6G=(=!-)!+,&!?-6&!-)!+,&!F1-<%!>!$+1&%+-'-''*6!@G=+&(/&!B1-+&*=&C!
NG*6<1-/('!>'(7!@*%=<6&C!*/7!O!B1-+&(/!(/!*!O<1(/&!O-7&6!-)!N<;*/!
E/J*=(J&!$-)+0V(==<&!E/)&'+(-/K!-%.'"/0#%1#20!"!3/0#4"$)5&!(/&!%"6!Q#`;!""#0
3#K!

8>Vw^U\\C!OK!?KC!N>XO>MC!iK!>KC!Z>hEL$C!OK!?KC!w>MFC!OKC!B?Ig$>gU?MC!$KC!
8?>MZVC!@K!OK!q!FUUZC!OK!\K!`##RK!B1-+&'+(-/!*.*(/=+!F1-<%!>!
$+1&%+-'-''<=!9G!E;;</(a*+(-/!4(+,!edsZ(%,+,&1(*!V-P-(7m!@-/+1(9<+(-/!
-)!ed0!*/7!Z(%,+,&1(*!V-P-(7s$%&'()('!>/+(9-7(&=!+-!B1-+&'+(-/K!-#4"1)3&#7!56!
QdS;!Q"kd03#dK!

8I@N>M>MC!eK!VKC!$EOB$UMC!>K!eKC!>wEwC!?K!gKC!^EIC!wKC!g?E$VE>MC!$K!>KC!gUV8C!OKC!
\L?>OE$@UC!eK!q!MEwLVC!hK!`##3K!ZM*=&!&P%1&==(-/!*66-4=!+,&!%*+,-.&/!
.1-<%!>!$+1&%+-'-''<=!+-!&='*%&!5(66(/.!(/!/&<+1-%,(6!&P+1*'&66<6*1!+1*%=K!
2.''#8!%06!Q3;!Rk302##K!

@U^EF>MC!eKC!g?IE$8LLgC!>KC!O>?FI^ELC!ZKC!$NLh>@C!LK!q!$V?U8L?C!iK!QkkQK!
2.'')"&#9'%&%3%05#!"#!**."%0%(+6#M&4!X-15C!e-,/!i(6&GK!

ZL!>OE@E$C!gK!OKC!\?L$@NE!ZL!8>??U$C!$KC!>^LM@>?C!?K!LKC!BU$VU^C!LKC!O>?VEM$!
@ZLC!UKC!>?@I?EC!NK!>KC!FUI^>?VC!@KC!g>^E^C!eK!q!FIE^NL?OLC!^K!`#Q2K!
>/*6G=(=!-)!+,&!'-J&1*.&!'*%*'(+G!-)!+,&!$+1&%+E/@-1!'*/7(7*+&!J*''(/&!
*.*(/=+!$+1&%+-'-''<=!%G-.&/&=K!:/33!")6!R`;!2Q#20Q#K!

NEZ>^FU0F?>$$C!@KC!OE$N>^E>MC!EKC!Z>M0FUU?C!OKC!8L^UV$L?gUh$gXC!EKC!L?>MC!
XKC!MEwLVC!hKC!BL^LZC!>K!q!N>M$gEC!LK!`##3K!>!=+1&%+-'-''*6!%1-+&*=&!+,*+!
7&.1*7&=!@o@!',&;-5(/&=!*/7!(;%*(1=!9*'+&1(*6!'6&*1*/'&!)1-;!(/)&'+&7!
+(==<&=K!;.'%9)/"#<%0)3.0/'#8!%0%(+#='(/"!5/&!%"#-%.'"/06!`";!23`d0RSK!

NU^^>MZ$C!>KC!BLM@LC!OK!>KC!VEOOL?C!>K!OKC!U$h>VNC!$K!?KC!VI?M8I^^C!^KC!
iNEV@NI?@NC!@K!8KC!i>^gL?C!OK!eK!q!MEwLVC!hK!`#Q#K!F&/&+('!=4(+',!+-!
,G%&1J(1<6&/'&!1&7<'&=!'-6-/(a*+(-/!%,&/-+G%&=!-)!+,&!.6-9*66G!
7(==&;(/*+&7!.1-<%!>!=+1&%+-'-''<=!OQVQ!'6-/&K!-#4"1)3&#7!56!`#`;!QQ0kK!

B>MZLXC!OKC!^>MF$N>iC!LKC!N>?V>$C!eKC!^>OC!>KC!8>Vw^U\\C!OK!?K!q!FUUZC!OK!\K!
`#Q"K!>!=G/+,&+('!O!%1-+&(/!%&%+(7&!=G/&1.(a&=!4(+,!*!@o@!',&;-5(/&!
%1-+&*=&!+-!(/7<'&!J*''(/&0;&7(*+&7!%1-+&'+(-/!*.*(/=+!J(1<6&/+!
=+1&%+-'-''*6!%G-7&1;*!*/7!9*'+&1&;(*K!-#4**."%06!Qk2;!"kQ"0`"K!

B>MZLXC!OKC!OU?VLM$LMC!?KC!@>^@IVVC!>KC!BUiL^^C!eKC!8>Vw^U\\C!OK!?KC!
ZELV?E@NC!eK!q!FUUZC!OK!\K!`#Q3K!@-;9(/*+-1(*6!=G/+,&+('!%&%+(7&!J*''(/&!
=+1*+&.G!%1-+&'+=!*.*(/=+!,G%&1J(1<6&/+!@-J?:$!;<+*/+!=+1&%+-'-''(K!-#
4**."%06!Qk3;!RR320S2K!

B>MZLXC!OKC!iXgL$C!OK!MKC!N>?V>$C!eKC!FUUZC!OK!\K!q!8>Vw^U\\C!OK!?K!`#QRK!
^-/.0+&1;!*/+(9-7G!;&;-1G!(/7<'&7!9G!=G/+,&+('!%&%+(7&!J*''(/*+(-/!(=!
%1-+&'+(J&!*.*(/=+!$+1&%+-'-''<=!%G-.&/&=!(/)&'+(-/!*/7!(=!(/7&%&/7&/+!
-)!;&;-1G!V!'&66!,&6%K!-#4**."%06!Qk#;!`3k`0S#QK!

?IEwC!MKC!i>MFC!8KC!BLMV^>MZC!>K!q!@>B>?UMC!OK!QkkdK!$+1&%+-6G=(/!U!*/7!
*7,&1&/'&!=G/&1.(=+('*66G!;-7<6*+&!%1-(/)6*;;*+-1G!1&=%-/=&=!-)!
5&1*+(/-'G+&=!+-!.1-<%!>!=+1&%+-'-''(K!<%0#<!3'%>!%06!`S;!RRS023K!

$NLiL^^C!^K!gKC!N>?hLXC!?K!OKC!NEFFEM$C!OK!>KC!Z>XC!@K!eKC!N>?V^LX0V>$$L^^C!^K!
LKC!@NLMC!>K!XKC!FE^^LMC!@K!OKC!e>OL$C!ZK!8KC!>^UMwUC!\K!?KC!VU??L$C!hK!eKC!



!

! 3k!

i>^gL?C!OK!eKC!B>VUMC!>K!iKC!B>VUMC!eK!@K!q!eLMMEMF$C!OK!BK!`#Q2K!V,&!
',-6&=+&1-607&%&/7&/+!'G+-6G=(/=!%/&<;-6G=(/!*/7!=+1&%+-6G=(/!U!1&c<(1&!
9(/7(/.!+-!1&7!96--7!'&66!.6G'*/=!)-1!,&;-6G+('!*'+(J(+GK!?@,A6!QQQ;!L"RQ`0
`#K!

$VU@gC!>K!VKC!$OEVNC!eK!OK!q!@>?M8UMLC!\K!?K!`#Q2K!VG%&!E!E\M!=<%%1&==&=!@P'1`!
71(J&/!/&<+1-%,(6!1&'1<(+;&/+!(/+-!+,&!=&/=-1G!.*/.6(*!7<1(/.!J(1*6!
(/)&'+(-/K!-#;B9#<)C6!`QQ;!S"Q0S"kK!

$IMC!NKC!oIC!XKC!$EVgELiE@wC!EKC!O>C!XKC!i>MFC!oKC!XL$V?LB$gXC!8K!ZKC!NI>MFC!XKC!
^>B>Z>VL$@IC!OK!@KC!^>?$LMC!OK!eKC!^>?$LMC!$K!ZKC!OI$$L?C!eK!OK!q!
FEM$8I?FC!ZK!`#Q`K!E/,(9(+-1!-)!=+1&%+-5(/*=&!.&/&!&P%1&==(-/!(;%1-J&=!
=<1J(J*6!*)+&1!.1-<%!>!=+1&%+-'-''<=!(/)&'+(-/!(/!;('&K!?@,A6!Q#k;!R23k0
S2K!

i>^gL?C!OK!eKC!NU^^>MZ$C!>KC!$>MZL?$UM0$OEVNC!OK!^KC!@U^LC!eK!MKC!gE?gC!eK!gKC!
NLMMEMFN>OC!>KC!O@>?VNI?C!eK!ZKC!ZEMg^>C!gKC!>wEwC!?K!gKC!g>M$>^C!?KC!
$EOB$UMC!>K!eKC!8I@N>M>MC!eK!VKC!@NN>Vi>^C!FK!$KC!gUV8C!OK!q!MEwLVC!hK!
`##SK!ZM*=&!$7*Q!%1-J(7&=!=&6&'+(-/!%1&==<1&!)-1!*!=4(+',!+-!(/J*=(J&!
.1-<%!>!=+1&%+-'-''*6!(/)&'+(-/K!@/&.')#<)C!3!")6!QR;!kdQ0d"K!

!



!

! "#!

!"#$%&'()* +,$&'-.'/0&1%(!2-345(6/%#1%(785(9&0&:%.-&0,((
/$;'&</0#%&(9$&:.=.:(-.'/0&1:&(=#:%2'9(%2(#.>(.1(&-#9.21(2=(?@;

AB;6&>.#%&>($'2%&:%.21(
!
!

$%&'(!)*!'+,(!-+%.'/&!+%0/!1//2!.314,(+/5!6$%25/7!/'!%489!:#;<=8!>344!?%23(-&,.'!

.&)0,5/5!,2!@../25,A!:8!

!

)*C D1%'2>/:%.21(

!

!"#$%"&'&''()*%+&,$-$)! 6B&)3.!@!!"#$%"&'&''()9!C@D=!+%(! '+/!%1,4,'7! ')! -)4)2,(/!

1)'+! '+/! (E,2! %25! '+&)%'! )*! +3?%2(! -%3(,2B! %! F,5/! 0%&,/'7! )*! ,442/((/(! %25!

%(()-,%'/5! ?)&1,5,'7! %25! ?)&'%4,'7! )2! %! B4)1%4! (-%4/8! G.,5/?,)4)B,-%4! ('35,/(!

+%0/!5/?)2('&%'/5!%!+,B+!.&/0%4/2-/!)*!,?./',B)H.7)5/&?%!,2!'&).,-%4!&/B,)2(!

,2-435,2B! @3('&%4,%I(! J)&'+/&2! K/&&,')&78! D'&/.')-)--%4! (E,2! ,2*/-',)2(! %&/!

'+)3B+'! ')! 1/! %! (,B2,*,-%2'! &,(E! *%-')&! *)&! &+/3?%',-! */0/&! 5/0/4).?/2'! ,2!

L25,B/2)3(!@3('&%4,%2(!F,'+,2!'+/(/!&/B,)2(!6M-N)2%45!/'!%489!:##O=8!K+/!(E,2!,(!

%4()! %! -)??)2! .)&'%4! )*! /2'&7! *)&! ,20%(,0/! C@D! 5,(/%(/! 6D'/0/2(! %25! P&7%2'9!

:#;Q=8! D)?/! )*! '+/! (/0/&/! ?%2,*/('%',)2(! )*! ,20%(,0/! C@D! ,2*/-',)2(! ,2-435/!

2/-&)',R,2B!*%(-,,',(!%25!('&/.')-)--%4!')A,-!(+)-E!(725&)?/8!L'!,(!/(',?%'/5!'+%'!

?)&/! '+%'!;S8;!?,44,)2!-%(/(!)*! (/0/&/!C@D! ,2*/-',)2(!%&/!)--3&&,2B!F)&45F,5/!

F,'+!;8"S!?,44,)2!2/F!-%(/(!%223%447!6T%&%./',(!/'!%489!:##<=8!!

!

@!B4)1%4!&/(3&B/2-/!53&,2B!'+/!;US#(!(%F!(/0/&/!('&/.')-)--%4!5,(/%(/!-),2-,5/!

F,'+! '+/! /?/&B/2-/! )*! '+/! M;K;! -4)2/8! G.,5/?,)4)B,-%4479! '+/! M;! (/&)'7./! ,(!



!

! ";!

5)?,2%2'! ,2! ,253('&,%4,(/5! -)32'&,/(! %25! -)??)247! ,()4%'/5! *&)?! (/0/&/!

,20%(,0/!C@D! ,2*/-',)2(! 6T+%'/44,/&! /'! %489! :###=8! K+,(! .%&',-34%&! -4)2%4! ('&%,2! ,(!

1/4,/0/5! ')! )F/! ?3-+! )*! ,'(! 0,&34/2-/! ')! '+/! %-V3,(,',)2! )*! %! 1%-'/&,).+%B/W

/2-)5/5! NJ%(/9! D5%;8! K+,(! NJ%(/! /2%14/(! C@D! ')! 5/B&%5/! 2/3'&).+,4!

/A'&%-/4434%&! JGKD! %44)F,2B! *)&! +)('! ,??32/! /0%(,)28! D5%;! +%(! %4()! 1//2!

&/.)&'/5! ')! 1/! %! '&,BB/&! *)&! T)0XHD! ?3'%',)2! '+&)3B+! /0)43',)2%&7! (/4/-',)2!

.&/((3&/!*)&!,2-&/%(/5!&/(,('%2-/!')!2/3'&).+,4(!6Y%4E/&!/'!%489!:##"9!Z)44%25(!/'!

%489!:#;#=8!!

!

T)0XHD! ?3'%2'! M;! ,()4%'/(! +%0/! 1//2! /A'/2(,0/47! ('35,/5! F,'+! '+/! -)2(/2(3(!

1/,2B! '+%'! ?3'%',)2(! F,'+,2! '+,(! )./&)2! &/(34'! ,2! +7./&0,&34/2-/! '+&)3B+!

(/4/-',0/!0,&34/2-/!*%-')&!5/W&/.&/((,)2!%259!,2!.%&%44/49!5)F2W&/B34%',)2!)*!D./P!

6[%2(%4! /'! %489! :###9! @R,R! /'! %489! :##O9! D3?17! /'! %489! :##Q9! Y%4E/&! /'! %489! :##"9!

Z)44%25(!/'!%489!:#;#=8!\.W&/B34%'/5!0,&34/2-/!*%-')&(!,2-435/9!13'!%&/!2)'!4,?,'/5!

')9! ('&/.')47(,2! ]! 6D^]=9! !"#$%"&'&''()* %+&,$-$)! -/4434%&! /20/4)./! .&)'/,2!

6D.7TG$=9! %25! '+/!+7%43&)2,-! %-,5! 6Z@=! -%.(34/9! /%-+!%,5,2B! ')! -,&-3?0/2'! '+/!

+)('! ,??32/!&/(.)2(/!%25! ,20%5/!5//.!',((3/!(,'/(8!@!('357!17!M%%?%&7!/'!%48!

6:#;#=! +,B+4,B+'/5! '+/! %1,4,'7! )*! ()?/! 2)2WM;! ('&%,2(! ')! (F,'-+! ')! %! T)0XHD!

?3'%2'!0,&34/2'!.+/2)'7./! ,2! '+/!%1(/2-/!)*!D5%;!/A.&/((,)29!%41/,'!%'!%!?3-+!

4)F/&! *&/V3/2-7! '+%2! '+/! M;! (/&)'7./(8! K+/(/! ('35,/(! F/&/! -)253-'/5! ,2! '+/!

-)2'/A'!)*!%!?3&,2/!?)5/4!3(,2B!%!(31-3'%2/)3(!?/'+)5!)*! ,2*/-',)28!Z)F/0/&9!

2)!('35,/(!+%0/!1//2!/?.4)7/5!,2!%!?3&,2/!?)5/4!)*!.7)5/&?%_!)2/!'+%'!?)&/!

%--3&%'/47!%44)F(!*)&!'+/!&/.&/(/2'%',)2!)*!%!+3?%2!(E,2!,2*/-',)28!!

!



!

! ":!

@! ?3&,2/! ?)5/4! )*! .7)5/&?%! +%(! 1//2! 3',4,(/5! F,'+,2! )3&! 4%1)&%')&7! ')!

,20/(',B%'/! '+/! .&)'/-',0/! /**,-%-7! %25! (31(/V3/2'! ?/-+%2,(?! )*! %-',)2! )*! %!

4/%5,2B!M!.&)'/,2W5/&,0/5!('&/.')-)--%4!0%--,2/!-%25,5%'/9!`SWNKH@43?!6$%25/7!

/'! %489! :#;<=8! K+/&/*)&/9! F/! ()3B+'! ')! 3',4,(/! %! &%2B/! )*! -+%&%-'/&,(%',)2!

'/-+2,V3/(!')!,5/2',*79!%((/((9!%25!-)?.%&/!'+/!.%'+)B/2,-,'7!)*!T)0XHD!?3'%2'(!

,2-435,2B!1)'+!'+/!M;!%25!2)2WM;!(/&)'7./(!.-*/."#&!%25!.-*/./&8!K+/!0,&34/2-/!)*!

/%-+!T)0XHD!?3'%2'!-)345!'+/2!1/!/0%43%'/5!,2!'+/!-)2'/A'!)*!0%--,2/W?/5,%'/5!

.&)'/-',)2!,2!%!?3&,2/!?)5/4!)*!.7)5/&?%8!!

!

)*E 3&9/0%9(

!

)*E*C D>&1%.=.:#%.21(#1>(:"#'#:%&'.9#%.21(2=(.920#%&9(

@!.%2/4!)*!C@D!-4,2,-%4! ,()4%'/(!%25! 4%1)&%')&7!&/*/&/2-/!('&%,2(!F/&/!(-&//2/5!

0,%!0%&,)3(!%((%7(!,2!)&5/&!')!,5/2',*7!.)'/2',%4!T)0XHD!?3'%2'(!6(//!@../25,A!;!

*)&!*344!,()4%'/!'%14/=8!@((%7(!F/&/!3(/5!')!,5/2',*79!-+%&%-'/&,(/!%25!'/('!,()4%'/(!

,2!'+/!-)2'/A'!)*!('&/.')-)--%4!0%--,2/!-%25,5%'/(8!

!

!"#"$"$ %&&'()*+,- '.,/' /%(%0&+,.(+1,'12'314567'8(.(98'

L()4%'/(!F,'+!E2)F2!%2%')?,-%4!(,'/(!)*!,()4%',)2!%25!B/)B&%.+,-%4!4)-%',)2!F/&/!

$00W'7./5!3(,2B!'+/!.%&%?/'/&(!)3'4,2/5!17!'+/!TNT!6'%14/!a8;=8!T4,2,-%4!,()4%'/(!

%25! '+/,&! %2,?%4W.%((%B/5! 5/&,0%',0/(! F/&/! -)2-/2'&%'/5! )2! *)&!

-+%&%-'/&,(%',)28!!

!

! !



!

! "a!

"#$%&! '()! &**! +,-&.! /0! .&%&1+&2! 345! 6./%#+&.(! 12$* 34"$#0.-56* 2+%$#/5#.576$* #$,.&-* &8* "2$* 9*

%#&"$.-*8#&0*$5'2*.)&65"$*:5)*)$;($-'$<*8&#*$00*"+%.-,=>*!

!

!

!

!

!

!

!

!

]2-/!,()4%'/(!F/&/!%((,B2/5!%2!$00! '7./9!'+/7!F/&/!(-&//2/5!*)&!'+/,&!T)0XHD!

('%'3(8! @! (E,?! ?,4E! %B%&! %((%7! F%(! 3(/5! ')! %((/((! '+/! *32-',)2%4,'7! )*! D./P!

'+&)3B+!/0%43%',)2!)*!-%(/,2!.&)'/,2!5/B&%5%',)2!6@(+1%3B+!/'!%489!;UUS=8!@*'/&!

:O!+!,2-31%',)2!%'!a"bT!/%-+!.4%'/!F%(!%((/((/5!*)&!%!&,2B!)*!-4/%&,2B!%&)325!'+/!

1%-'/&,%4!-)4)27!6(E,?!?,4E!.+)')(!,2!@../25,A!a=8!*K+/!5/B&//!)*!D./PW?/5,%'/5!

-%(/,2! 5/B&%5%',)2! F%(! V3%2',*,/5! 17! ?/%(3&,2B! '+/! R)2/! )*! -4/%&%2-/!

(3&&)325,2B!%!;#!c^!-34'3&/!6>,B3&/!a8;=8!d)2/(!)*!-4/%&%2-/!?/%(3&,2B!:!??!)&!

4/((! F/&/! ,25,-%',0/! )*! .)'/2',%4! T)0XHD! ?3'%2'(8! K)! *3&'+/&! -+%&%-'/&,(/! '+/!

?3'%',)29! %44! ,()4%'/(! F/&/! (/V3/2-/5! *)&! ,5/2',*,-%',)2! )*! ?3'%',)2(! ,2! '+/,&!

&/(./-',0/!T)0XHD!)./&)2(8!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;!e@$I!)&!e.I!5/(,B2%'/(!,()4%'/(!'+%'!F/&/!%2,?%4W.%((%B/58!!

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

<Q:S!X! ;! [%R?,!/'!%48!6:##;=!

<Q:S!X@$! ;! Z)44%25(!/'!%48!6:##S=!

PD@;#! ;:O! P&%25'!/'!%48!6:###=!

.PD@;#! ;:O! $%25/7!/'!%48!6:#;<=!

<OOS! ;! @R,R!/'!%48!6:##O=!

<OOS!@$! ;! @R,R!/'!%48!6:##O=!

JDSS8:! US8;! M-[%7!/'!%48!6:##O=!

JDSS8:!X/.! US8;! M%%?%&7!/'!%48!6:#;#=!



!

! "O!

!

7689:&! '()! 5-&;<*&26#+&2! 1#.&6=! 2&8:#2#+6/=! #..#,(! 1$-*?@*&8* )"5".&-5#+*%25)$*AB!*'(6"(#$)*

:$#$* %5"'2$<* &-* "&* )C.0*0.6C* 5,5#* %65"$)* 5-<* .-'(75"$<* 8&#* DE* 2* 5"* FGHI>* 12$* #$)(6".-,* J&-$* &8*

'6$5#5-'$* )(##&(-<.-,* $5'2* '(6"(#$* :5)* 0$5)(#$<>* 9$5-* '6$5#5-'$* K* !L* .)* )2&:->* M-$4:5+*

B3MNB)*:."2*1(C$+O)*%&)"42&'*0$"2&<*:$#$*()$<*8&#*)"5".)".'56*5-56+).)P*QQQQ*%RS>SS=>*!

!

!"#"$"# 314567'8%:9%,;+,-'

C/2)?,-!NJ@!F%(! /A'&%-'/5! *&)?! /%-+! )*! '+/! S! ,()4%'/(! )*! ,2'/&/('! *&)?! *&/(+!

-)4)2,/(! B&)F2!)2!T)43?1,%!14))5! %B%&! 6TP@=!.4%'/(8! K+/!T)0XHD!)./&)2!F%(!

%?.4,*,/5!0,%!$TX!3(,2B!.&,?/&(!T)0XD!;>!%25!T)0XD!;:WX!6.&,?/&!(/V3/2-/(!,2!

M%'/&,%4!%25!M/'+)5(=8!K+/!&/(34',2B!%?.4,-)2(!.&)53-/5!%!1%25!%'!'+/!/A./-'/5!

(,R/! )*! a! E1! )2! %! ;f! 6FH0=! %B%&)(/! B/4! 64%2/(! a! %25! O! ,2! >,B3&/! a8:=8! K+/!

%?.4,*,/5! NJ@! F%(! .3&,*,/5! %25! (/2'! *)&! D%2B/&! (/V3/2-,2B! %'! '+/! @3('&%4,%2!

C/2)?/! X/(/%&-+! >%-,4,'7! 3(,2B! %44! .&,?/&(! *&)?! T)0XD! ;>! ')! T)0XD! ;:WX! ')!

-&/%'/!)0/&4%..,2B!*&%B?/2'(!)*!'+/!/2',&/!)./&)28!!

56
28

 R

56
28

 R
AP

BSA10

pB
SA10

54
48

54
48

 A
P

NS88
.2 

Rep

NS88
.2 

0

1

2

3

4

C
le

ar
an

ce
 (m

m
) ****

****

****
****



!

! "<!

!!!!! !

7689:&! '(>! )?! #8#:/.&! 8&%! .@/A6=8! B/CDE5! /-&:/=! #*-%6061#+6/=(! 12$* I&/TU!* &%$#&-* :5)*

50%6.8.$<* /.5*VIT*().-,*%#.0$#)*I&/T!*=W*5-<*I&/T!*=D4T>* @5-$)* =* 5-<*X* '&-"5.-* "2$*=* C7*L3B*

65<<$#P* 65-$* D* '&-"5.-)* "2$* -&* "$0%65"$* '&-"#&6P* 5-<* 65-$)* F* 5-<* E* )2&:* 75-<)* 8&#* Y!B=S* 5-<*

%Y!B=S*I&/TU!*&%$#&-*50%6.8.'5".&-*#$)%$'"./$6+>*!

!

K+/! &/(34',2B! NJ@! (/V3/2-/(! F/&/! %4,B2/5! %25! ?3'%',)2(! ,5/2',*,/58! K+/!

?3'%',)2!,2!'+/!F/44W-+%&%-'/&,(/5!M;K;!-4)2/!<OOS!@$9!%2!%5/2,2/!,2(/&',)2!%'!

23-4/)',5/! 62'=! S""! *&)?! '+/! I&/!! ('%&'! -)5)2! 6Y%4E/&! /'! %489! :##"=9! F%(!

-)2*,&?/5!0,%!NJ@!(/V3/2-,2B8!K+/!(%?/!?/'+)5)4)B7!F%(!3',4,(/5!')!5/'/&?,2/!

'+/! .&/(/2-/! )*! ?3'%',)2(! ,2! .PD@;#9! <Q:S! X@$9! %25! JDSS8:! F,'+! %4,B2?/2'(!

1/,2B!%((/((/5!3(,2B!'+/!M3'%4,2!.&)B&%?!6T)&./'9!;USS=8!KF)!?3'%',)2(!F/&/!

,5/2',*,/5! ,2! '+/! T)0XHD! )./&)2! )*! .PD@;#! -)?.%&/5! ')! PD@;#8! K+/! *,&('!

?3'%',)2! F%(! %! (31(','3',)2! %'! 2'! <SU! ,2! I&/T! *&)?! %! B3%2,2/! ')! %2! %5/2,2/9!

-%3(,2B! '+/! -)20/&(,)2! *&)?! %! 0%4,2/! ')! %2! ,()4/3-,2/! %'! %?,2)! %-,5! 6@@=! ;U"8!

K+/! (/-)25! ?3'%',)2! F%(! %! '+7?,2/! ,2(/&',)2! %'! 2'! U<<! *&)?! '+/! I&/!! ('%&'!

-)5)28!K+,(!?3'%',)2!'&%2(4%'/5!')!%2!,??/5,%'/!(').!-)5)2!'+/&/17!'&32-%',2B!

I&/!! *&)?! <<#! @@! ')! a;S! @@! 6>,B3&/! a8a=8! <Q:S! X@$! -)2'%,2/5! %! '+7?,2/!

,2(/&',)2! %'! 2'! aO#! '+/&/17! '&32-%',2B!I&/!! ')! ;;a!@@! 6(/V3/2-/! %4,B2?/2'! ,2!

@../25,A!O=8!JDSS8:9!%!-4,2,-%4!,()4%'/!F,'+!%!5/*,2/5!2%'3&%4!?3'%',)29!.)((/((/5!

!""""""#""""""$"""""%""""""&"

$"'(""

!)&"'(""

!"'(""

#"'(""



!

! "Q!

%!(31(','3',)2!?3'%',)2!*&)?!B3%2,2/!')!%5/2,2/!%'!2'!<S;!)*!I&/!!'&32-%',2B!'+/!

B/2/! ')! ;Ua! @@9! -)2*,&?,2B! .&/0,)3(! 5%'%! 6D%25/&()2WD?,'+! /'! %489! :##S9!

M%%?%&7!/'!%489!:#;#=8!

!

L()4%'/(! <Q:S! X@$9! .PD@;#9! <OOS! @$9! %25! JDSS8:! F/&/! -)2*,&?/5! %(! T)0XHD!

?3'%2'(! -)?.%&/5! ')! '+/,&! -)32'/&.%&'(8! L'! ,(! 2)'/5! '+%'!F,'+! '+/! /A-/.',)2!)*!

JDSS8:9! F+,-+! F%(! %! -4,2,-%4! ,()4%'/9! %44! )'+/&! T)0XHD! ?3'%2'(! F/&/! %2,?%4W

.%((%B/5! 5/&,0%',0/(! )*! '+/! )&,B,2%4! ,()4%'/(8! K+/! T)0XHD! ('%'3(! )*! C@D!

+/2-/*)&'+!,(!&/*/&&/5!')!%(!YK!*)&!F,45W'7./!)&!MK!*)&!?3'%2'W'7./9!)&!eX/.I!,2!

'+/!-%(/!)*!'+/!B/2/',-%447!&/.%,&/5!JDSS8:!T)0XHD!YK8!!

!

7689:&!'('!5&F9&=1&!#%68=*&=+!/0!;54)G!#=2!-;54)G!B/CDE5!/-&:/=.(!L3B*:5)*)$;($-'$<*/.5*

!5-,$#*)$;($-'.-,*5-<*56.,-$<*().-,*9("56.-*)&8":5#$>*9("5".&-)*:$#$*.<$-".8.$<*.-*"2$*I&/T*5-<*

I&/!* ,$-$* &8* %Y!B=S* '&0%5#$<* "&* Y!B=S>* 12$* $-65#,$<* 7&Z$<* )$'".&-)* <.)%65+* "2$* %&).".&-* &8*

0("5".&-)*5"*"2$*)%$'.8.'*-('6$&".<$*:."2*"2$*&#.,.-56*5-<*0("5"$<*)$;($-'$)>*

!



!

! ""!

!"#"$"!  <01=(>'*012+?%'.88%88&%,(''

K+/!B&)F'+! -3&0/(!)*! /%-+! (/4/-'/5!C@D!.%,&!F%(!%((/((/5!)0/&!;:!+! ,2!KZPJ!

?/5,%8! L2! '+&//! (/'(! )*! ,()4%'/(9! <Q:S9! PD@;#9! %25! <OOS! .%,&(9! '+/! %2,?%4!

.%((%B/5! T)0XHD! ?3'%2'(! B&/F! (4)F/&! %25! '))E! %! (,B2,*,-%2'47! 4)2B/&! ',?/9!

-)?.%&/5! ')! '+/,&!YK!-)32'/&.%&'(9! ')! &/%-+!('%',)2%&7!.+%(/! 6>,B3&/!a8O!%9!19!

%25! -! &/(./-',0/47=8! Z)F/0/&9! '+/&/! F%(! 2)! (,B2,*,-%2'! 5,**/&/2-/! 1/'F//2! '+/!

B&)F'+!)*!JDSS8:!X/.!%25!MK! .-*/."#&! 6>,B3&/!a8O!5=8!K+/!B&)F'+!&%'/!)*!<Q:S!

YK! F%(! (,B2,*,-%2'47! B&/%'/&! '+%2! <Q:S! MK! *&)?! <! +! 6.g#8###;=9! PD@;#! YK!

B&)F'+! F%(! (,B2,*,-%2'47! B&/%'/&! '+%2! PD@;#! MK! *&)?! O! +! 6.g#8#<=9! %25! <OOS!

YK!F%(!(,B2,*,-%2'47!B&/%'/&!'+%2!<OOS!MK!*&)?!a!+!)2F%&5(!6.g#8##<=8!K+/(/!

&/(34'(! %&/! ,2! -)2'&%('! ')! .&/0,)3(! &/.)&'(! *&)?! D3?17! /'! %48! 6:##S=! F+/&/17!

T)0XHD! ?3'%',)2(! F/&/! (+)F2! ')! 2)'! (,B2,*,-%2'47! %4'/&! B&)F'+! .-* /."#&8!

Z)F/0/&9!'+/!%55,',)2!)*!;f!2/)./.')2/!')!)3&!B&)F'+!?/5,%!6%(!./&!$%25/7!/'!

%48! 6:#;<==! %44)F/5! *)&! ?%A,?%4! M! .&)'/,2! /A.&/((,)2! '+/&/17! (+,*',2B! ()?/!

/2/&B7! /A./25,'3&/! %F%7! *&)?!B&)F'+! %25! ')F%&5(! /A.&/((,)2! 6T)+/29! ;UQU=8!

X/?)0%4! )*! 2/)./.')2/! *&)?! '+/! ?/5,%! &/(34'/5! ,2! (,?,4%&! B&)F'+! -3&0/(! *)&!

T)0XHD!YK!%25!MK!.%,&(!65%'%!2)'!(+)F2=8!!



!

! "S!

!

7689:&!'(H!3:/A+@!19:C&.!/0!B/CDE5!I"!#=2!J"!-#6:.(!AB!*.)&65"$)*:$#$*,#&:-*.-*1[Y3*0$<.5*

5-<* ML\SS* #$5<.-,)* :$#$* "5C$-* $/$#+* 2&(#* 8&#* =D* 2>* 9$5-* ML\SS* #$5<.-,* K* !L* 8&#* K#L* X\D]P* K$L*

Y!B=SP*K1L*XEE]P*5-<*K2L*3!]]>D*%5.#)*5#$*)2&:->*12$*,#&:"2*#5"$*&8*X\D]*:5)*).,-.8.'5-"6+*,#$5"$#*

"25-*X\D]*91*8#&0*X*2P*Y!B=S*^1*,#&:"2*:5)*).,-.8.'5-"6+*,#$5"$#*"25-*Y!B=S*91*8#&0*E*2P*5-<*

XEE]*^1*:5)*).,-.8.'5-"6+*,#$5"$#*"25-*XEE]*91*8#&0*F*2*&-:5#<)>*1:&4:5+*B3MNB)*:$#$*()$<*

8&#*)"5".)".'56*5-56+)$)*:."2*Q*%RS>SXP*QQQ*%RS>SSXP*5-<*QQQQ*%RS>SSS=>*!

!

!"#"$"@ A?11/'-01=(>'.88.)8'

P4))5!B&)F'+!%((%7(!F/&/!3',4,(/5! ')!%((/((!F+/'+/&! '+/!B&)F'+!5,(-&/.%2-,/(!

)1(/&0/5!,2!KZPJ!1/'F//2!T)0XHD!YK!%25!MK!,()4%'/(!F)345!1/!&/.4,-%'/5!,2!

+/.%&,2,R/5! ?3&,2/! 14))58! K+/! *&/(+! ?3&,2/! 14))5! F%(! ,2)-34%'/5! F,'+! /V3%4!

23?1/&(! )*! /%-+! C@D! ('&%,2! %25! '+/,&! B&)F'+! F%(! %((/((/5! .)('Wa! +! )*!

,2-31%',)2!%'!a"bT8!G%-+!)*!'+/!MK!,()4%'/(!,2!'+/!<Q:S9!PD@;#9!%25!<OOS!.%,&(!

0 1 2 3 4 5 6 7 8 9 10 11 12
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Time (hours)

O
D

60
0

5448 WT 5448 MT

***

0 1 2 3 4 5 6 7 8 9 10 11 12
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Time (hours)

O
D

60
0

BSA10 WT BSA10 MT

*

0 1 2 3 4 5 6 7 8 9 10 11 12
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Time (hours)

O
D

60
0

5628 WT 5628 MT

****

0 1 2 3 4 5 6 7 8 9 10 11 12
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Time (hours)

O
D

60
0

NS88.2 Rep NS88.2 MT

(a) (b)

(c) (d)



!

! "U!

B&/F! (,B2,*,-%2'47! 1/''/&! '+%2! '+/,&! YK! -)32'/&.%&'(! ,2! F+)4/! ?3&,2/! 14))59!

5,&/-'47!-)2'&%(',2B!'+/!B&)F'+!)1(/&0/5!,2!KZPJ!6>,B3&/!a8<=8!!

!

7689:&! '(M! ;%//2! 8:/A+@! #..#,(! AB!* '(6"(#$)* :$#$* .-'(75"$<* 5"* "2$* )50$* '&-'$-"#5".&-)* :."2*

:2&6$*0(#.-$*76&&<*8&#*F*2*5"*FGHI*:."2*,$-"6$*$-<4&/$#4$-<*0.Z.-,*"2$-*%65"$<*&-*"&*76&&<*5,5#>*

12$* IW_* '&(-")* .-* "2$* )"5#".-,* '(6"(#$)* 5)* :$66* 5)* 5"* "2$* $-<* &8* .-'(75".&-* :$#$* <$"$#0.-$<>*

T$)(6".-,*,#&:"2*:5)*'56'(65"$<*5)*`IW_*5"*F*2a*U*`)"5#".-,*IW_a>*9$5-*/56($)*K*!L*5#$*)2&:-*:."2*

&-$4:5+*B3MNB)*7$.-,*()$<*8&#*)"5".)".'56*5-56+)$)>*Q*%RS>SX*5-<*QQ*%RS>S=>*!

!

K+/(/!)1(/&0%',)2(!F/&/!-)2(,('/2'!F,'+!/%-+!T)0XHD!MK!('&%,2!,&&/(./-',0/!)*!

'+/,&!$00! '7./8!JDSS8:!F%(! '+/! /A-/.',)2! ')! '+,(!F,'+! '+/!2%'3&%4!?3'%2'! %25!

&/.%,&/5!F,45W'7./!1/+%0,2B!(,?,4%&478!K+,(!,(!4,E/47!53/!')!JDSS8:!1/,2B!%!+3?%2!

,()4%'/! '+%'! +%(! 2)'! .&/0,)3(47! 1//2! .%((%B/5! '+&)3B+! ?,-/! (31(/V3/2'47!

/2%14,2B!%5%.'%',)29!%(!'+/!)'+/&!T)0XHD!?3'%2'(!+%58!!

!

!

!

56
28

 W
T

56
28

 M
T

BSA10
 W

T

BSA10
 M

T

54
48

 W
T

54
48

 M
T

NS88
.2 

Rep

NS88
.2 

M
T

0

20

40

60

80

F
ol

d 
in

cr
ea

se
 in

 C
F

U
 

in
 b

lo
od

 (T
3/

T
0)

*

*

*

**



!

! S#!

)*E*E F'2%&:%.-&(&==.:#:,(2=(?@;AB480/6(

T)0XHD! ?3'%2'! C@D! ,()4%'/(! +%0/! 1//2! ,5/2',*,/5! %(! +7./&0,&34/2'! ,2! (/0/&%4!

?3&,2/!?)5/4(!F,'+!'+/!.)'/2',%4!')!4/%5!')!%50/&(/!+/%4'+!)3'-)?/(!,2!%!+3?%2!

+)('!6N%4')2!/'!%489!:##Q9!Y%4E/&!/'!%489!:##"9!Z)44%25(!/'!%489!:#;#9!$%25/7!/'!%489!

:#;<=8! K+/&/*)&/9! ,'! ,(! ,?.)&'%2'! '+%'! %! .)'/2',%4! ('&/.')-)--%4! 0%--,2/! ,(!

/**,-%-,)3(!/2)3B+!')!.&)'/-'!%B%,2('!'+/(/!,()4%'/(8!K+/!(3./&*,-,%4!(E,2!,2*/-',)2!

?)5/4!?,?,-(!C@D!.7)5/&?%!'+/&/17!%44)F,2B!*)&!%!(3,'%14/!.4%'*)&?!')!%((/((!

0%--,2/!.&)'/-',0/!/**,-%-78!

!

!"#"#"$ B,(+C1/)'0%8*1,8%'(1'DEFGH'

K+/! `SWNKH@43?! ,??32,(%',)2! &/B,?/2! -)2(,('/5! )*! %! .&,?%&7! (31-3'%2/)3(!

,2h/-',)2!.43(!'F)!1))('(!%'!5%7(!#9!:;9!%25!:S!F,'+!a#!cB!%2',B/2!%'!/%-+!',?/!

.),2'8! K+,(! &/B,?/2! .&)53-/5! (7('/?,-! `SW(./-,*,-! LBC! %2',1)57! ','/&(9!

.&/5)?,2%2'47! )*! '+/! LBC;! ,()'7./9! ,2! '+/! &%2B/! )*! ;#<! i! ;#Q! 6>,B3&/! a8Q=8!

@2',1)57!','/&(!F/&/!%..&)A,?%'/47!;#a!%*'/&!'+/!.&,?%&7!,??32,(%',)2!F,'+!LBC!

&/(.)2(/(! (,B2,*,-%2'47! ,2-&/%(,2B! )0/&! ',?/! 6.g#8#;=8! M,-/! ,??32,(/5! F,'+!

$PDH@43?!.&)53-/5!2)!5/'/-'%14/!`SW(./-,*,-!LBC8!

!



!

! S;!

!

7689:&! '(N! J&#=! OP<.-&16061! Q83! #=+6$/2,! +6+&:.! 6=! *9:6=&! .&:9*! #0+&:! OP<R"E4%9*!

6**9=6.#+6/=(!W&(#*"&*).Z*:$$C*&6<*Y567U'*0.'$*:$#$*.00(-.)$<*)(7'("5-$&()6+*:."2*b]4L1UB6(0*

`FS*?,*5-".,$-a*5-<*7&&)"$<*&-*<5+)*D=*5-<*D]>*Y6&&<*)50%6$)*:$#$*'&66$'"$<*/.5*"5.6*)-.%)*&-*<5+)*

DSP*DG*5-<*FX>*b]4)%$'.8.'*c,A*5-".7&<.$)*:$#$*0$5)(#$<*7+*5-*d@c!B*5-<*'&0%5#$<*:."2*VY!UB6(04

.00(-.)$<*'&-"#&6*0.'$>*B*)$'&-<5#+*5-".7&<+*`5-".40&()$*c,A4[TV*'&-e(,5"$a*5-<*MVL*)(7)"#5"$*

:$#$* ()$<* 8&#* "2$* <$"$'".&-* &8* 5-".7&<+* "."$#)* 5"* EXS* -0>* W.,(#$* .)* #$%#$)$-"5"./$* &8* )$/$#56*

$Z%$#.0$-")>*M-$*:5+*B3MNB)*:$#$*()$<*8&#*)"5".)".'56*).,-.8.'5-'$*:."2*QQ*.-<.'5".-,*%RS>S=>!

!

!"#"#"# 7I+,'+,2%;(+1,8'=+(>'314567'&9(.,(8'

>)44)F,2B! ,??32,(%',)2! F,'+! `SWNKH@43?! )&! $PDH@43?9! %25! %((/((?/2'! )*!

(7('/?,-!LBC!%2',1)57!','/&(9!P%41H-!?,-/!F/&/!B,0/2!%!(3./&*,-,%4!(E,2!,2*/-',)2!

,2!)&5/&!')!%((/((!'+/!0,&34/2-/!)*!T)0XHD!?3'%2'(!,2!'+/!-)2'/A'!)*!`SWNKH@43?!

0%--,2%',)28! L2*/-',)2!F,'+! /%-+!MK! ('&%,2! &/(34'/5! ,2! +,B+!1%-'/&,%4! 13&5/2! ,2!

'+/!(E,2!13'!)247!'+/!T)0XHD!MK!,()4%'/(!1/-%?/!(7('/?,-!,2!'+,(!?3&,2/!?)5/48!

j%--,2%',)2!F,'+!`SWNK9!,2!B/2/&%49!5,5!2)'!.&)'/-'!?,-/!*&)?!%!4)-%4!)&!(7('/?,-!

,2*/-',)2! -%3(/5!17!T)0XHD!?3'%2'! ('&%,2(8!]2! '+/! )'+/&! +%259! 2)!T)0XHD!YK!

C@D!,()4%'/(!-)345!1/!5/'/-'/5!,2!'+/!14))5!)&!(.4//2(!)*!0%--,2%'/5!%25!-)2'&)4!

?,-/!%'!5%7!a!)&!Q!.)('W,2*/-',)28!!

(

J8
-D

T
PBS

J8
-D

T
PBS

J8
-D

T
PBS

100

101

102

103

104

105

106

J8
-s

pe
ci

fic
 Ig

G
 

an
tib

od
y 

tit
er

s 
(lo

g1
0)

Day 20 Day 27 Day 35

**



!

! S:!

1234 (

DE,2! ,2*/-',)2(!F,'+! '+/!<Q:S!.%,&! &/(34'/5! ,2! 4)-%4,(/5!C@D! ,2*/-',)2(!F,'+!2)!

(,B2,*,-%2'!5,**/&/2-/!,2!1,)13&5/2!1/'F//2!'+/!(E,2!)*!?,-/!,2*/-'/5!F,'+!<Q:S!

YK!)&!MK8!Z)F/0/&9! ,2! -)?.%&,()2! ')! '+/! -)&&/(.)25,2B! 2)2W,??32,(/5!$PD!

-)2'&)4! -)+)&'9!1)'+! '+/!YK!%25!MKW,2*/-'/5!0%--,2%'/5!-)+)&'(!5/?)2('&%'/5!

%2!%0/&%B/!)*!U#f!%25!<;f!&/53-',)2! ,2! (E,2!1,)13&5/2!&/(./-',0/47!%'!5%7!a!

6>,B3&/! a8"%=8! D,?,4%&479! )2! 5%7! Q! '+/&/! F%(! %2! %0/&%B/! &/53-',)2! ,2! (E,2!

1,)13&5/2! )*! SUf! %25! <#f! *)&! ,??32,(/5! YK! %25! MKW,2*/-'/5! ?,-/!

&/(./-',0/47! 6>,B3&/!a8"1=8!K+/! &/53-',)2(! ,2!1%-'/&,%4! 13&5/2(9! +)F/0/&9!F/&/!

2)'! (,B2,*,-%2'8! @44! ?,-/! '+%'! F/&/! ,2*/-'/5! F,'+! '+/! <Q:S! MK! +%5! 5/'/-'%14/!

1%-'/&/?,%! %'! 5%7! a! %25! Q! 5/(.,'/! ,??32,(%',)2! 6>,B3&/! a8"-! %25! a8"5!

&/(./-',0/47=8!M,-/!,2*/-'/5!F,'+!<Q:S!MK!+%5!(,B2,*,-%2'47!+,B+/&!1%-'/&/?,%!)2!

5%7!a!6.g#8##;=!-)?.%&/5!')!%44!)'+/&!-)+)&'(8!P%-'/&,%!F/&/!%4()!)247!5/'/-'/5!

,2!'+/!(.4//2(!)*!?,-/!,2*/-'/5!F,'+!<Q:S!MK!)2!5%7!a!F,'+!()?/!?,-/!-4/%&,2B!

'+/!C@D!17!5%7!Q!6>,B3&/!a8"/!%25!a8"*!&/(./-',0/47=8!L'!F%(!2)'/5!'+%'!'+/!$PD!k!

<Q:S!MKW,2*/-'/5!B&)3.!F/&/!2%'3&%447!-4/%&,2B!'+/!1%-'/&,%!17!5%7!Q!6F,'+)3'!

'+/! %,5! )*! '+/! 0%--,2/=! '+/&/17! (3BB/(',2B! '+%'! '+,(! MK! ,(! .)'/2',%447! 2)'!

+7./&0,&34/2'8!!

!

!



!

! Sa!

7689:&!'(S!T0061#1,!/0!OP<R"E4%9*!6=!-:/+&1+6/=!#8#6=.+!MN>P!345(!b]4L1UB6(04.00(-.)$<*5-<*

-&-4.00(-.)$<*Y567U'*0.'$*:$#$*.-8$'"$<*:."2*X\D]*^1*&#*91*().-,*"2$*)(%$#8.'.56*)C.-*.-8$'".&-*

0&<$6>*M-*<5+*F*5-<*\*%&)"4.-8$'".&-P* <$).,-5"$<*-(07$#)*&8*0.'$*:$#$* '(66$<*5-<* )50%6$)*:$#$*

'&66$'"$<*"&*5))$))*75'"$#.56*7(#<$-*.-*"2$*K#<$L*)C.-P*K1<2L*76&&<P*5-<*K&<0L*)%6$$->*W.,(#$)*)2&:*"2$*

0$5-*IW_*K*!d9*8&#*X*0.'$U,#&(%U".0$*%&.-">*1:&4:5+*B3MNB)*:$#$*()$<*8&#*)"5".)".'56*5-56+).)P**

QQQQ*%RS>SS=>*

Skin Day 3

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108
C

F
U

 / 
Le

si
on

Blood Day 3

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108

C
F

U
 / 

m
L

****

Spleen Day 3

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108

C
F

U
 / 

S
pl

ee
n

****

****

Skin Day 6

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108

C
F

U
 / 

Le
si

on

Blood Day 6

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108

C
F

U
 / 

m
L

Spleen Day 6

J8
-D

T +
 5

62
8 

W
T

J8
-D

T +
 5

62
8 

M
T

PBS +
 5

62
8 

W
T

PBS +
 5

62
8 

M
T

100

101

102

103

104

105

106

107

108

C
F

U
 / 

S
pl

ee
n

(a)

(c)

(e)

(b)

(d)

(f)



!

! SO!

56789 (

K+/&/!F%(!2)!(,B2,*,-%2'!5,**/&/2-/!,2!1,)13&5/2!4/0/4(!%'!5%7!a!%25!Q!,2!'+/!(E,2!

)*!PD@;#!YK!)&!MKW,2*/-'/5!?,-/!6>,B3&/!a8S%!%25!a8S1=8!Z)F/0/&9!%'!5%7!Q9!`SW

NK! ,??32,(%',)2! &/(34'/5! ,2! %2! %0/&%B/! )*! ";f! %25! UUf! &/53-',)2! ,2! (E,2!

1,)13&5/2! *)&! PD@;#! YK! %25! PD@;#! MKW,2*/-'/5! ?,-/! -)?.%&/5! ')! '+/! 2)2W

,??32,(/5! -)+)&'(9! &/(./-',0/478! `SWNKW0%--,2%'/5! )&! -)2'&)4! ?,-/9! F+/2!

,2*/-'/5!F,'+!PD@;#!YK9!5,5!2)'!5/0/4).!%!(7('/?,-!,2*/-',)28!`SWNK!0%--,2%',)2!

5,5!2)'!.&)'/-'!%B%,2('!(7('/?,-!,2*/-',)2!F,'+!PD@;#!MK9!F+,-+!F%(!5/'/-'%14/!

)2!5%7!Q!.)('W,2*/-',)2!6>,B3&/!a8S-!%25!a8S5=8!



!

! S<!

!

7689:&! '(P! T0061#1,! /0! OP<R"E4%9*! 6=! -:/+&1+6/=! #8#6=.+! ;54)G! 345(! b]4L1UB6(04.00(-.)$<*

5-<* -&-4.00(-.)$<* Y567U'* 0.'$* :$#$* .-8$'"$<* :."2* Y!B=S* ^1* &#* 91* ().-,* "2$* )(%$#8.'.56* )C.-*

.-8$'".&-*0&<$6>*M-*<5+*F*5-<*\*%&)"4.-8$'".&-P*<$).,-5"$<*-(07$#)*&8*0.'$*:$#$*'(66$<*5-<*)50%6$)*

:$#$* '&66$'"$<* "&* 5))$))* 75'"$#.56* 7(#<$-* .-* "2$* K#<$L! )C.-P* K1<2L* 76&&<P* 5-<* K&<0L* )%6$$->* W.,(#$)*

)2&:*"2$*0$5-*IW_*K*!d9*8&#*X*0.'$U,#&(%U".0$*%&.-">*1:&4:5+*B3MNB)*:$#$*()$<*8&#*)"5".)".'56*

5-56+).)P**Q*%RS>SXP*5-<*QQ*%RS>S=>*!

(

Skin Day 3

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

Le
si

on

Blood Day 3

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

m
L

Spleen Day 3

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

S
pl

ee
n

Skin Day 6

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

Le
si

on

Blood Day 6

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

m
L

** **

Spleen Day 6

J8
-D

T +
 B

SA10
 W

T

J8
-D

T +
 B

SA10
 M

T

PBS +
 B

SA10
 W

T

PBS +
 B

SA10
 M

T
100

101

102

103

104

105

106

107

108

C
F

U
 / 

S
pl

ee
n **

(a) (b)

(c) (d)

(e) (f)



!

! SQ!

1::4 (

>)44)F,2B!(E,2!,2*/-',)2!F,'+!<OOS!YK!)&!MK9!'+/!(E,2!1,)13&5/2!,2!0%--,2%'/5!

)&!-)2'&)4!-)+)&'(!)2!5%7!a!F/&/!0/&7!(,?,4%&!6>,B3&/!a8U%=8!]2!5%7!Q!'+/&/!F%(!%!

&/53-',)2! ,2! (E,2! 1,)13&5/2! )*! <OOS! YKW,2*/-'/5! ?,-/! ,2! -)?.%&,()2! ')! <OOS!

MKW,2*/-'/5!?,-/! ,2!1)'+! '+/!0%--,2%'/5!%25!-)2'&)4! -)+)&'(8! L2!-)?.%&,()2! ')!

'+/! -)&&/(.)25,2B! $PD! -)2'&)49! '+/&/! F%(! %2! S;f! %25! "af! &/53-',)2! ,2!

1,)13&5/2! *)&! ,??32,(/5! ?,-/! ,2*/-'/5! F,'+! <OOS! YK! %25! MK! &/(./-',0/478!

M)&/)0/&9! '+/! 1,)13&5/2! &/?%,2/5! %..&)A,?%'/47! OW*)45! +,B+/&! ,2! <OOS! MKW

,2*/-'/5! ?,-/! ,2! -)?.%&,()2! ')! <OOS! YKi,2*/-'/5! ?,-/! 5/(.,'/! ,??32,(%',)2!

6>,B3&/! a8U1=8! D7('/?,-! 1,)13&5/2! ,2! 14))5! 6>,B3&/! a8U-! %25! a8U5=! %25! (.4//2!

6>,B3&/! a8U/! %25! a8U*=! F%(! )247! /0,5/2'! ,2! '+/! <OOS! MKW,2*/-'/5! ?,-/8! J)2W

,??32,(/5!<OOS!MKW,2*/-'/5!?,-/!+%5!(,B2,*,-%2'47!+,B+/&!1%-'/&/?,%!)2!5%7!Q!

,2!14))5!6.g#8#<=!%25!(.4//2!6.g#8#;=!-)?.%&/5!')!'+/!,??32,(/5!?,-/8!!
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! ""# !

!"#$%&'()* +%'&$%,-./01(2(0/(&//&1%0#-(3,'(4',5$(6(/%'&$%,7,77#-(
89:9( !,;<=+ (>5%#1%(;0'5-&17&(

!

$%&'!(%)*+,-!%)'!.,,/!01-2)++,3!01-!'4.2&''&1/!)'!)!2)/4'(-&*+5! !
!

622) !7!7)/8'%)9 " :!;,''&()! <19,== " :!>&(+1-&)! ?@.,-A" :!B&/'=&,! C)=(4++" :!D,%04@!

E)2)/ " :! D)-A! ;! F)=A,- G:! D&(%),=!H!I)+@=100" :!D)/&'%)! <)/3,J K" ! L! D&(%),=!M!

N113K" !

!

" O/'+&+4+,! 01-! N=J(12&(':!N-&00&+%! P/&Q,-'&+J:! N1=3! C1)'+:! R4,,/'=)/3! SGGG:!

B4'+-)=&)T! GB4'+-)=&)/! O/0,(+&14'! U&',)',! H,',)-(%! C,/+-,! )/3 ! V(%11=! 10!

C%,2&'+-J! )/3! D1=,(4=)-! I&1'(&,/(,':! P/&Q,-'&+J! 10! R4,,/'=)/3:! I-&'.)/,:!

R4,,/'=)/3!SWX#:!B4'+-)=&)5!

!

C1--,'*1/3&/8!)4+%1- ' Y!D&(%),=!M!N113!)/3!D)/&'%)!<)/3,J!

K!$%,',!)4+%1-'!(1/+-&.4+,3!,Z4)==J!+1!+%&'!'+43J!

!

[,J91-3' Y!C1QH\V:!V7?:!3,/3-&+&(!(,==:!/,4+-1*%&=:!'A&/!&/0,(+&1/:!Q)((&/,:!

'+-,*+1=J'&/!?:!V*JC6<!

!

! !
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! "#$!

!"#$%&'()* !+,-./(01%#2%(34/(5677&'&2%6#889(62%&'#:%(;6%"(
2&1%'+$"68<(%+(7#:686%#%&(%"&6'("9$&',6'18&2:&(

!

%&'!()*)!+,'-'.*'(!/.!*&/-!0&)+*',!1)-!)0&/'2'(!*&,345&!0366)73,)*/3.!1/*&!8,9!

:6/! ;)/(! <,3=! *&'! >=',5/.5! ?/,4-'-! ).(! @.<6)==)*/3.! A'-'),0&! B,34+! )*! *&'!

@.-*/*4*'! <3,! B6C03=/0-D! 1&3! +,32/('(! -'6'0*! ,')5'.*-D! *,)/./.5D! +,3*3036-D! ).(!

&'6+'(!1/*&!()*)!).)6C-/-9!

!
!

)*= >2%'+51:%6+2(

!
B,34+! :! !"#$%"&'&''()! EB:FG! /-! ,'-+3.-/76'! <3,! .4=',34-! /.2)-/2'! ).(! .3.H

/.2)-/2'! /.<'0*/3.-! 1/*&! )--30/)*'(! =3,7/(/*C! ).(! =3,*)6/*C9! @.2)-/2'! (/-')-'-!

0)4-'(! 7C! B:F! /.064('! .'0,3*/I/.5! <)-0//*/-! ).(! -*,'+*30300)6! *3J/0! -&30K!

-C.(,3='D! 73*&! 3<!1&/0&! ),'! 0&),)0*',/-'(!7C!1/('-+,')(!3,5).! <)/64,'! /.! *&'!

&3-*! 03.*,/74*/.5! *3! /.0/('.0'! ,)*'-! 'J0''(/.5! "L! =/66/3.! +'3+6'! +',! C'),!

EM),)+'*/-! '*! )69D! NOO#G9!%&'-'!(/-')-'-!&)2'! -',/34-!&')6*&! 03.-'P4'.0'-!1/*&!

4+!*3!NOQ!3<!+)*/'.*-!(C/.5!1/*&/.!R!()C-!3<!/.<'0*/3.!3.-'*!ESTB,)(C!'*!)69D!NOORD!

U)=)5./! '*! )69D! NOOLG9! A'0'.*! '+/('=/3635/0)6! -*4(/'-! &)2'! &/5&6/5&*'(! *&'!

+,'(3=/.).0'! 3<! -*,'+*30300)6! -K/.! /.<'0*/3.-! /.! =).C! +),*-! 3<! *,3+/0)6!

('2'63+'(! 034.*,/'-D! /.064(/.5! *&'! @.(/5'.34-! 03==4./*/'-! 3<! :4-*,)6/)T-!

V3,*&',.! %',,/*3,C9! @.<'0*/3.! 3<! *&'! -K/.! 7C! B:F! /-! 7'6/'2'(! *3! 7'! )! -/5./</0).*!

,/-K! <)0*3,! ).(! +3,*)6! 3<! '.*,C! <3,! /.2)-/2'! -*,'+*30300)6! (/-')-'! ('2'63+='.*!

EW083.)6(!'*!)69D!NOOXD!M),)+'*/-!'*!)69D!NOO#D!F*'2'.-!).(!Y,C).*D!NO"ZG9!!!
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! "#"!

!"#$%&'()* !+,-./01+,0(#,2(3/%/'&(21'&-%1+,0(
!

$%&! '(! )*+! ,-.(-)'/+! -0+1)! 23! -! 456'-7! 23! 1218'1/-('/+! '13+,)'21(! -17! '1/-('/+!

9'3+8)*6+-)+1'10!7'(+-(+(:!-(!;+99!-(!<2()8()6+<)2,2,,-9!,24<9',-)'21(=!>*+!092?-9!

426)-9')5! -((2,'-)+7! ;')*! $%&! '13+,)'21(! +@,++7(! ABB:BBB! <+2<9+! +-,*! 5+-6!

CD-6-<+)'(!+)!-9=:!EBBA:!&)++6!+)!-9=:!EB"EF=!G2)!2195!72+(!$%&!7'(<62<26)'21-)+95!

-33+,)! <+2<9+! 9'/'10! '1! 7+/+92<'10! ,2.1)6'+(:! ?.)! ')! -9(2! ,-.(+(! -! ('01'3',-1)!

?.67+1! '1! (24+! <2<.9-)'21(! '1! 7+/+92<+7! ,2.1)6'+(:! (.,*! -(! )*+! H17'0+12.(!

,244.1')'+(!23!%.()6-9'-!CI,J21-97!+)!-9=:!EBBK:!&)++6!+)!-9=:!EBBK:!L-61-?5!-17!

D-6-<+)'(:!EB"BF=!M<'7+4'2920',-9!().7'+(!*-/+!*'0*9'0*)+7!-!*'0*!<6+/-9+1,+!23!

()6+<)2,2,,-9!(N'1!'13+,)'21(!'1!)62<',-9!6+0'21(!(.,*!-(!)*+!G26)*+61!>+66')265!23!

%.()6-9'-! CO+((+1! +)! -9=:! EBBB:! I,J21-97! +)! -9=:! EBBKF=! >*+! (N'1! '(! -! ,24421!

<26)-9!23!+1)65!326!'1/-('/+!$%&!7'(+-(+(!-17!$%&!()6-'1(!<2((+(('10!-!4.)-)'21!

;')*'1!D2/PQ&!-6+!,2442195!-((2,'-)+7!;')*! '1/-('/+! '13+,)'21(=!>*+!-?'9')5!23!

$%&!)2!,-.(+!7'(+-(+! '(!02/+61+7!?5!)*+!)'4+95!+@<6+(('21!23!(<+,'3',!/'6.9+1,+!

3-,)26(! )*-)! -6+! 7'33+6+1)'-995! 6+0.9-)+7! '1! 6+(<21(+! )2! /-6'2.(! +1/'6214+1)-9!

()'4.9'! -17! '13+,)'21! 1',*+(=! D2/PQ&! 4.)-1)(! ,*-6-,)+6'()',-995! .<86+0.9-)+!

,+6)-'1! /'6.9+1,+! 3-,)26(! )2! +1-?9+! 06+-)+6!*2()! '44.1+!+/-('21! C&.4?5!+)! -9=:!

EBBR:!>6+/'S2!+)!-9=:!EBBTF=!J.+!)2!)*+!,24<9+@!1-).6+!23!*2()8$%&!'1)+6-,)'21(!

-17!)*+!9-60+!-42.1)!23!(+62)5<',!7'/+6(')5!-17!-,,24<-15'10!/'6.9+1,+!<623'9+(:!

-! ()6+<)2,2,,-9! /-,,'1+! '(! 12)! 5+)! ,244+6,'-995! -/-'9-?9+=! U2;+/+6:! )*+! ;'7+!

6-10+! 23! 7'(+-(+(! ,-.(+7! ?5! $%&:! -(! ;+99! -(! )*+! 9-60+! 1.4?+6! 23! <2<.9-)'21(!

-33+,)+7!?5!)*'(!<-)*20+1:!7',)-)+!)*-)!-!/-,,'1+!'(!7+(<+6-)+95!1++7+7=!

!















! "##!

!""#$%&'()(
!
!
!"#$%&'()&*+,-.&'&/0+%.0,1,11-/&2/,$"0%/&-/%3&420526&052/&05%/2/()&

!

!
!
!
! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!$%&!'()*+,!-!.&/.&'&01'!203+.)412+0!504*,&!1+!*&!+*1420&67!

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

3'1&+$
/)&&)4+5 #/+6$&*)*1& 7'89$&*)*1& 7'8#$&*)*1&

",)*'-%0)($
&'120+

!+'42)/:%0)($
('0)*%',

!"# # $%&' ()* !+*,-,.) /- /- -01+2- 3%
4556 # $%&' 7+ !+*,-,.) /- /- 89++: ;<$

4556$= # $%&' ()* 7)>2-,.) /- "?3%6@@$ !2**2>): 3%
A<$#B #C5 D5 7+ !+*,-,.) /- /- *E,7 $F*G3H21/,7
!A<$#B #C5 D5 ()* 7)>2-,.) "?3I46J$ "?3%J44? !2**2>): 3%
K<66LC J6L# H5 7+ 7)>2-,.) /- "?3I46#$ 89++: $F*G3H21/,7

K<66LC1)! J6L# H5 7+ !+*,-,.) /- /- 1)!2,1): 3%
4MC6 # $%&' 7+ 7)>2-,.) /- /- 89++: &272:2
4MC6N # $%&' 7+ !+*,-,.) /- /- 1)!2,1): 3%

4MC6N$= # $%&' ()* 7)>2-,.) /- "?3%'5B? !2**2>): 3%
66O'B3PH+729:Q J@ H4 7+ !+*,-,.) /- /- *E,7 $F*G3H21/,7

!66O'B J@ H4 ()* 7)>2-,.) /- "?3I#B54$ !2**2>): 3%
<K# 6J D5 7+ !+*,-,.) /- /- 89++: $F*G3A1,*827)
<KC 6J D5 7+ !+*,-,.) /- /- 89++: $F*G3A1,*827)
<K' 6J D5 7+ !+*,-,.) /- /- *E,7 $F*G3A1,*827)
<K5 6J D5 7+ !+*,-,.) /- /- 89++: $F*G3A1,*827)
!<K# 6J D5 ()* !+*,-,.) /- /- !2**2>): 3%
DR"5 5 D# 7+ !+*,-,.) /- /- 89++: $F*G3I&

#4S,7*+7 '' H5 3% !+*,-,.) 3% 3% -01+2- $F*G3H21/,7
K<# #BB HC 3% !+*,-,.) 3% 3% *E,7 $F*
K<C@ J# H5 3% !+*,-,.) 3% 3% *E,7 $F*G3H21/,7
K<#B 4' H5 3% !+*,-,.) 3% 3% -01+2- $F*
?<#6 CC H5 3% !+*,-,.) 3% 3% -01+2- $F*

I$<T64 'JL# $%&5 3% !+*,-,.) 3% 3% *E,7 $F*G3?+/7*.,99)
UNVIS? '' H5 3% !+*,-,.) 3% 3% -01+2- $F*
WVU$? ## DM 3% !+*,-,.) 3% 3% -01+2- $F*
I$<T66 6B H5 3% !+*,-,.) 3% 3% *E,7 $F*
<X'@B # $%&' 7+ !+*,-,.) 3% 3% *E,7 ;<$
66OC4 J6 H5 7+ !+*,-,.) U? U? *E,7 $F*G3H21/,7

4556Y<RZ # $%&' 7+ !+*,-,.) U? U? 9283>)7)12-): 3%
45563"?Y<RZ3N # $%&' ()* 7)>2-,.) "?3I'5#? U? !2**2>): 3%
45563"?Y<RZ3<# # $%&' ()* 7)>2-,.) U? "?3%5@'?? !2**2>): 3%
455J3"?Y<RZ3<C # $%&' ()* 7)>2-,.) U? "?3I#JJ? !2**2>): 3%
454B3"?Y<RZ3<' # $%&' ()* 7)>2-,.) U? "?3&J? !2**2>): 3%
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