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&88$-$+:!$5!%21D!'25+!28!+0,!%&5,3!%$E0+!,-,3E:!1$%%!6,!3,8%,;+,4!23!+3&-5'$++,4!+032BE0!

+0,!$33&4$&+,4!'&+,3$&%!=m%$7$!&-4!m%$7$D!OP.PD!9)!?OA)!!

<0,!59&+$&%!4$5+3$6B+$2-!28!+0,!&65236,4!%&5,3!,-,3E:!$-!+0,!5B65+3&+,!;&-!%,&4!

+2! +12! 932;,55,5! =_&0-D! c$99,3+! &-4! #2I&B-D! .>>>G! *&+2! &-4! Q$50$2D! OPP.G!

*,3&8,+$-$4,5!*1#+&"D!OPP.G!M2+&I$5!*1#+&"D!OPPFD!9)!O?G!K0,-E!*1#+&"D!OP.WAa!

.A! -./+/0+.'(,%1)23+'(%4+2/3D!$-!10$;0!+0,!902+2-5!42!-2+!0&7,!,-2BE0!,-,3E:!

823!62-4!4$552;$&+$2-D! ;&B5$-E!0,&+!$-;3,&5,!$-5$4,!+0,! '&+,3$&%)!<0$5!932;,55!

$-4B;,5!&!3&9$4!+,'9,3&+B3,!3$5,!$-!+0,!6B%I! '&+,3$&%D!10$;0! '&:!%,&4!+2!+0,!

+0,3'&%!4,;2'925$+$2-!28!+0,!+&3E,+!'&+,3$&%)!T8!+0,!7$63&+$2-&%!,-,3E:!&++&$-5!&!

9&3+$;B%&3!8%B,-;,!+03,502%4D!+0,!;0,'$;&%!62-45!$-!+0,!$33&4$&+,4!5B65+3&+,!=,)E)D!

&!92%:',3A!'&:!6,!632I,-!=c,',! *1#+&"D!OP.OAD!3,5B%+$-E!$-!&!90,-2',-2-!I-21-!

&5!902+2]83&E',-+&+$2-!=h0&'!*1#+&"D!OPPWAG!

OA! -./+/04.',24%1)23+'(%4+2/3!10,3,!+0,!902+2-5!0&7,!,-2BE0!,-,3E:!+2!+3$EE,3!

902+2%:5$5!&-4!902+24$552;$&+$2-!=XYB,3%,D!OP..A)!!

n,-,3&%%:D! 902+2];0,'$;&%! 932;,55,5! &3,! 93,42'$-&-+! $-! +0,! B%+3&7$2%,+!

=opA! 3,E$2-! =(&bB'4,3!*1# +&"D! .>>FD! 9)! .O.AD! 10$%,! +0,! 902+2]+0,3'&%! 932;,55!

2;;B35!$-!+0,!$-83&3,4!=TSA!3,E$2-!28!+0,!,%,;+32'&E-,+$;!59,;+3B'!=K&7,30$%%D!OPP.D!

9)!.WA)!!

<0,! ,-,3E$,5!3,CB$3,4!+2!4$552;$&+,!+0,! '25+! ;2''2-! 5$-E%,!&-4!42B6%,!

62-45!28!23E&-$;!'2%,;B%,5!&3,!93,5,-+,4!$-!+0,!+&6%,!6,%21!=<&6%,!/).Aa!

I(GB&"93!":"Q7<<?>7(%7?'"&'&.87&<"?A"%=&"-?<%">?--?'"<7'8B&"(')")?,GB&"G?')<"?A"?.8('7>"
-?B&>,B&<"#!"&ST!3UV!1"#$"W5"#X??2&./"!YYD/"23"9!Z"X7?A7'7/"01!9/"23"9!5"

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

1&,/%$,$23"%
4$56%

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

<0,!4,E3,,!28!%&5,3]$-4B;,4!+0,3'&%!&-4!;0,'$;&%!$'9&;+!$5!4,+,3'$-,4!6:!

+0,!59&+$&%!4$5+3$6B+$2-!28!+0,!&65236,4!%&5,3! ,-,3E:!$-+2!+0,!$33&4$&+,4!5B65+3&+,)!

<0$5! 59&+$&%! ,-,3E:! 4$5+3$6B+$2-! B-4,3E2,5! &! +:9$;&%! ,[92-,-+$&%! &++,-B&+$2-!

82%%21$-E!+0,!X,,3]c&'6,3+!%&1!=X,3-&+0D!OP.FD!9)!O.A!&%2-E!+0,!29+$;&%!&[$5!=bAa!

9"#$ * 9 %$&'# !! #KL3"9395"

10,3,! Q!$5!+0,!$-+,-5$+:!28!+0,!6,&'!+0&+!3,&;0,5!+0,!5B38&;,D!Q! #$5!+0,!$-+,-5$+:!28!+0,!

%$E0+!+0&+!$5!+3&-5'$++,4!&-4!! !$5!+0,!,88,;+$7,!%5&/(6+2/3)4/'77242'3+")<0,!%&++,3!$5!

&!9&3&',+,3!+0&+!4,8$-,5!021!8&3!$-+2!&!'&+,3$&%!+0,!%&5,3!6,&'!,-,3E:!;&-!9,-,+3&+,!

6,823,!$+!$5!&65236,4!=(&bB'4,3!*1#+&"D!.>>FD!9)!.>/G!N9$+bD!OPPFD!9)!./G!(&:62B4$D!

OPP@D!9)!WOG!_2-56,3E!&-4!X214,-D!OP.WA)!<0,!/6+24%1)6'3'+(%+2/3)8'6+.!=q!k!

.f ! A!$5!$-7,35,%:!932923+$2-&%!+2!+0,!&65239+$2-!;2,88$;$,-+D!&-4!$+!$5!4,8$-,4!&5!+0,!

4,9+0!&+!10$;0!+0,!%&5,3!6,&'!,-,3E:!8&%%5!+2!.f,!=&62B+!WJlA!28!$+5!$-$+$&%!7&%B,!&+!

+0,! 5B38&;,! 28! +0,! 5&'9%,! =N9$+bD! OPPFD! 9)! ./G! (&:62B4$D! OPP@D! 9)! WOA)! #0,-!

&65239+$2-!$5!42'$-&-+!27,3!3,8%,;+$2-D!+0,!X,,3]c&'6,3+!%&1! ;&-!6,!&99%$,4!+2!

4,+,3'$-,!+0,!29+$;&%!9,-,+3&+$2-!4,9+0!832'!+0,!&65239+$2-!;2,88$;$,-+!=p2E,%!&-4!

p,-BE29&%&-D!OPPW6A)!!

<0,3,823,D! 2-;,! +0,! %&5,3! 6,&'! ,-,3E:! 9,-,+3&+,5! +0,! '&+,3$&%D! $+! $5!

,[92-,-+$&%%:! 3,4B;,4! 6:! &65239+$2-! &;;234$-E! +2! +0,! X,,3]c&'6,3+! %&1! &-4!

;2-7,3+,4!$-+2!0,&+)!T-!E,-,3&%D!+0,!0$E0,3!+0,!&65239+$2-!;2,88$;$,-+D!+0,!5023+,3!+0,!

%&5,3!3&4$&+$2-!9,-,+3&+,5!$-+2!+0,!6B%I!28!&-!$33&4$&+,4!'&+,3$&%!=<,992D!OPOPA)!<0,!

%&5,3]$-4B;,4!4$3,;+!0,&+$-E!2;;B35!-2+!2-%:!&+!+0,!5B38&;,!28!+0,!'&+,3$&%!$33&4$&+,4D!

6B+!$+!$5!&%52!72%B',+3$;&%%:!4$5+3$6B+,4!=<,992D!OPOPAD!%,&4$-E!+2!&!%2;&%!$-;3,&5,!$-!

+,'9,3&+B3,! 10$;0! +0B5! 593,&45! 1$+0$-! +0,! '&+,3$&%! &;;234$-E! +2! +0,!

+0,3'24:-&'$;5! %&15! 28! 0,&+! +3&-5'$55$2-! =(&bB'4,3!*1# +&"D! .>>FD! 9)! .JFG!

(&:62B4$D!OPP@D!9)!@A)!X2+0!+0,!29+$;&%!&-4!+0,3'&%!9329,3+$,5!28!+0,!$33&4$&+,4!

'&+,3$&%!$-8%B,-;,!+0,!%&5,3]$-4B;,4!+,'9,3&+B3,!9328$%,!=XYB,3%,D!OP..D!9)!O?FA)!

!

W"3"X! U+,*-N>+1*-%+&#%/1*-+@1%7/I#)$*->+&#*<<*@1,#

T-!+0,!%&5+!4,;&4,D!,59,;$&%%:!$-!+0,!$-4B5+3$&%D!;%$-$;&%!&-4!5B3E$;&%!8$,%45!

-B',32B5!5+B4$,5!0&7,!6,,-!9B6%$50,4!2-!+0,!4$3,;+!;&%;B%&+$2-!&-4!'&+0,'&+$;&%!

5$'B%&+$2-!28!+,'9,3&+B3,!3$5,!B92-!TS!%&5,3!$33&4$&+$2-)!!
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T-!234,3!+2!,5+&6%$50!0,&+!$-;3,&5,!4B3$-E!+0,!%&5,3]'&++,3!$-+,3&;+$2-D!'&-:!

',+0245! 0&7,! 6,,-! 4,7,%29,4D! $-;%B4$-E! +0,! B5,! 28! +0,3'2;2B9%,5! =_$65+! &-4!

H,%%,3D! .>>FG! p,-BE29&%&-D! Q$50$2I&! &-4! ($I$rD! .>>FG! N3',-E2%D! e,&-! &-4!

(&3$2-D!OPPPG!M3$,4D!S&E&4$2!&-4!K0&'9$2-D!OPP.G!K&7&%;&-+$D!c&E,](&3CB,5!&-4!

S24,D!OPPWG!N++3$%%!*1#+&"D!OPP/G!K2-+,-+,!*1#+&"D!OP.OG!s&-,7&!*1#+&"D!OP.FA!&-4!

+0,3'&%! ;&',3&5!=#&%50!&-4!L,B+5;0D! .>>.G! (&%4&EB,D!OPPOG!Lt63215I$!*1#+&"D!

OPPFG!h,30&7,;!&-4!L$&;$D!OPP>G!h,30&7,;!*1#+&"D!OPP>G!cBI&g!*1#+&"D!OP.PG!u%0&4RD!

(&++0,15! &-4! s&-ED! OP.OG! o5&',-+$&E&!*1# +&"D! OP./G! X2;;&34$!*1# +&"D! OP.?A)!

Q,7,3+0,%,55D! &5! 3,923+,4! 6:! (&:62B4$! =OPP@D! 9)! /FAD! $-! +0,! ;&5,! 28! 4$3,;+!

',&5B3,',-+5!28!+,'9,3&+B3,!$-!92%:',35D!52',!5+B4$,5!0&7,!5BEE,5+,4!+0&+!+0,!B5,!

28!+0,3'2;2B9%,5! ,'6,44,4!$-+2!+0,!&-&%:5,4! '&+,3$&%!;2B%4!%,&4!+2! '$5%,&4$-E!

4&+&!4B,!+2!+12!8&;+235a!$A!+0,!1$3,!28!+0,3'2;2B9%,5!;&-!4$3,;+%:!&65236!+0,!%&5,3!

,-,3E:!&-4!$$A!+0,!,33235!$-+324B;,4!6:!+0,!0$E0!+0,3'&%!;2-4B;+$7$+:!28!+0,!1$3,5!

=;2-4B;+$2-!,33235A!=s24,3D!OPPPG!X,;I,3!&-4!h2+,-+,D!OPPOA)!!

(&+0,'&+$;&%!5$'B%&+$2-5!=&%52!B5$-E!+0,! (2-+,!K&3%2!5$'B%&+$2-5A!0&7,!

&%52!&%%21,4!3,5,&3;0,35!+2!'24,%!%$E0+!9329&E&+$2-!$-+2!'B%+$]%&:,3!'&+,3$&%5!&-4!

+0,3,823,!;&%;B%&+$-E!+0,!4$5+3$6B+$2-!28!+0,!&65236,4!%$E0+!&-4!E,-,3&+,4!0,&+!4B3$-E!

%&5,35! $33&4$&+$2-! =dB,3%,$-!*1# +&"D! .>>@G! X$+:B3$-!*1# +&"D! OPPWG! c$99,3+! &-4!

L$;I$-52-D! OPPWG! s&2D! K0,-! &-4! d0&-ED! OPP?G! (&:62B4$D! OPP@G! (&3v-D! OP.PG!

Q&+0D!nB9+&!&-4!X,--:D!OP.OG!#,6,3!*1#+&"D!OP./G!X&37$-5;0$!&-4!XB-2$BD!OP.JA)!

]]]]]]]]]]]]]]!

<0,! 82%%21$-E! 5,;+$2-5! E$7,! &! 5B''&3$5,4! 6&;IE32B-4! +0,23:! 3,%&+,4! +2!

3&4$&+$2-!0,&+!+3&-58,3!&-4!M2B3$,3`5!%&1!28!0,&+!;2-4B;+$2-)!!

!

W"3"X"3!R+2%+1%7/#$*+1#1-+/,<*-#

S&4$&+$2-!;&-!6,!4,8$-,4!&5!+0,!,-,3E:!,'$++,4!6:!&!'&+,3$&%!$-!+0,!823'!28!

,%,;+32'&E-,+$;!1&7,5!=23!902+2-5A!=w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!OJA)!M23!

0,&+!+3&-58,3!5+B4$,5D!$+!$5!,55,-+$&%!+2!+&I,!$-+2!;2-5$4,3&+$2-!+0,!+0,3'&%!3&4$&+$2-D!

10$;0!$5!+0,!823'!28!3&4$&+$2-!,'$++,4!6:!624$,5!4B,!+2!+0,$3!+,'9,3&+B3,5!=w,-E,%D!

n0&R&3!&-4!H&-2E%BD!OP./D!9)!OJA)!<0,!'&E-$+B4,!28!+0,!,-,3E:!3&4$&+,4D!&-4!+0,!

59,;+3&%!4$5+3$6B+$2-!&3,!3,93,5,-+&+$7,!28!+0,!,'$++$-E!624:`5!5B38&;,!=(&:62B4$D!

OPP@D!9)!FFA)!N%%!'&+,3$&%5!&+!&!+,'9,3&+B3,!&627,!b,32!,'$+!+0,3'&%!3&4$&+$2-)!<0,!
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3&4$&+$2-!8%B[!,'$++,4!832'!+0,!5B38&;,!28!&-!26R,;+D!10$;0!$5!6,%21!+0,!3&4$&+$2-!

,'$++,4!6:!&!6%&;I624:D!$5!4,5;3$6,4!6:!+0,!*+,8&-]X2%+b'&--!%&1a!

: ()* * ;< 5+(=+
, > =+-((

, ) ''''''?@A! #KL3"9345"

10,3,! "!$5!+0,! ,'$55$7$+:!28!+0,!5B38&;,D!N$#$5!+0,!5B38&;,!&3,&D!#!$5!+0,! *+,8&-]

X2%+b'&--!;2-5+&-+!=?)FJP![! .P%&!#f' "áK4) and Tsurr is the absolute surrounding 

temperature =(&:62B4$D!OPP@D!9)!FJG!w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!O>A. 

The value of emissivity is in the range 0 $ "!$ 1. For a blackbody, the 5B38&;,!,'$+5!

3&4$&+$2-! &+! $+5! '&[$'B'! 3&+,! ="! k! .A)! _21,7,3D! 823! &! 3,&%! 5B38&;,D! +0,! ,'$++,4!

,-,3E:!$5!6,%21!+0&+!28!+0,!$4,&%!5B38&;,!=x!y!.A!=w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!

9)!O@A)!!

<0,!,'$55$7$+:!7&%B,!28!+0,!7&3-$50,5!B5,4!$-!+0$5!3,5,&3;0!1$%%!6,!B5,4!$-!

5,;+$2-!/)W)W).!823!+0,!+0,3'&%!5+B4$,5!B5$-E!&-!TS!+0,3'&%!;&',3&)!

 

W"3"X"X!Y*+1#@7/28@1%7/#+/2#@7/0*@1%7/#

<0,!;2-4B;+$2-!28!0,&+!$-!52%$45!$5!&!1,%%]4,8$-,4!90,-2',-2-!&-4!2;;B35!

4B,!+2!+0,!7$63&+$2-5!28!'2%,;B%,5!1$+0$-!&!',4$B'!&-4!&!+,'9,3&+B3,!4$88,3,-;,!

+032BE0!+0,!%&++,3!=w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!.@A)!M2B3$,3!,5+&6%$50,4!

+0,! 9&3+$&%! 4$88,3,-+$&%! ,CB&+$2-! E27,3-$-E! +0,! 0,&+! ;2-4B;+$2-D! I-21-!&5!+0,!

M2B3$,3`5!%&1!28!0,&+!;2-4B;+$2-!=M2B3$,3D!.>?OAD!$-!10$;0!0,!;2-;%B4,4!+0&+!Z+0,!

0,&+!8%B[!3,5B%+$-E!832'!+0,3'&%!;2-4B;+$2-!$5!932923+$2-&%!+2!+0,!'&E-$+B4,!28!+0,!

+,'9,3&+B3,! E3&4$,-+D! 29925$+,! +2! $+! $-! 5$E-\! &-4! $-7,35,%:! 932923+$2-&%! +2! +0,!

+0$;I-,55!28!+0,!26R,;+!=w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!.@A)!M2B3$,3`5!%&1!28!

0,&+! ;2-4B;+$2-! 823! 2-,]4$',-5$2-&%! 9%&-,! 5B65+3&+,D! $-! +0,! []4$3,;+$2-D! ;&-! 6,!

13$++,-!&5a!

B# * >C
D=
DE

! #KL3"93U5"

10,3,!C!$5!+0,!0,&+!8%21!9,3!B-$+!28!&3,&D!I!=#f'zHA!$5!+0,!+0,3'&%!;2-4B;+$7$+:' !

&%2-E!+0,!b]4$3,;+$2-D!4<f4b!$5!+0,!+,'9,3&+B3,!E3&4$,-+!$-!+0,!b]4$3,;+$2-!&-4!<!$5!

+0,!+,'9,3&+B3,!4$5+3$6B+$2-!=w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!J.A)!#0,-!&!

!
R"I=&"!"#$%&'()*+,-)!./.!0 "#C5"7<"("-&(<,.&"J=7>=")&%&.-7'&<"%=&"(G7B7%H"?A"("-(%&.7(B"%?"

>?'),>%"=&(%3"F%"7<")&A7'&)"(<"%=&".(%&"?A"=&(%"%.('<A&."%=.?,8="(",'7%"?A"%=7>C'&<<"?A"%=&"
?G[&>%"2&.",'7%"(.&("2&.",'7%"%&-2&.(%,.&")7AA&.&'>&"#\&'8&B/"]=([(."(')"^('?8B,/"01!9/"
23"!Y53""
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5B65+3&+,! $5! 5B6R,;+,4! +2! B-5+,&4:]5+&+,! 0,&+$-E! 23! ;22%$-ED! +0,! 2-,]4$',-5$2-&%!

+3&-5$,-+!0,&+!;2-4B;+$2-!,CB&+$2-!;&-!6,!52%7,4!6:!M2B3$,3`5!5,;2-4!%&1D!$-!10$;0!

+0,!+0,3'&%!;2-4B;+$7$+:!;&-!6,!;2-5$4,3,4!+2!3,'&$-!;2-5+&-+!=(&3v-D!OP.PG!*+,,-!

&-4!(&bB'4,3D!OP.PD!9)!O??G!w,-E,%D!n0&R&3!&-4!H&-2E%BD!OP./D!9)!J/A)!

T-!E,-,3&%D!0,&+!;2-4B;+$2-!,CB&+$2-!4,5;3$6,5!+0,!+,'9,3&+B3,!4$5+3$6B+$2-!

$-5$4,!&!',4$B'D!6&5,4!2-!+0,!,-,3E:!;2-5,37&+$2-!%&1)!<0$5!%&1!;2-5$4,35!+0,!3&+,!

28!+0,!0,&+!E,-,3&+,4!1$+0$-!+0,!'&+,3$&%D!+0,!;&9&;$+:!28!+0,!'&+,3$&%!+2!5+23,!+0,!

0,&+D!&-4!+0,!3&+,!28!+0,3'&%!;2-4B;+$2-!+2!+0,!62B-4&3$,5!=(&:62B4$D!OPP@D!9)!F/A)!!

N! '&+0,'&+$;&%! 52%B+$2-! 28! +0,! %$-,&3! 0,&+! ;2-4B;+$2-! ,CB&+$2-! 823!
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1$+0!&!4$&',+,3!'B;0!%&3E,3!+0&-!.PPP!~')!<0$5!&99%$,5!10,-!+0,!0,&+$-E!3&+,!$5!

8&5+!,-2BE0D!&-4!+0,!4,925$+,4!,-,3E:!$5!5$E-$8$;&-+!=M233,3!*1#+&"D!.>>WG!p2E,%!&-4!
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&!;2'93,0,-5$7,!27,37$,1!28!+0,!;2'9%,[!&-4!8&5+!%&5,3]'&+,3$&%!$-+,3&;+$2-!B92-!
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?A"=78="@(2?,.")&'<7%H3"
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4329%,+5D!10$;0!0&7,!6,,-!;3,&+,4!4B3$-E!+0,!90&5,!,[9&-5$2-D!&3,!&;;,%,3&+,4!6:!
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+0,!%&5,3!6,&'!4B3$-E!+0,!%&5,3]'&+,3$&%!$-+,3&;+$2-!=M3,$6,3E!&-4!K2b,&-D!OPPOA)!
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'&+,3$&%!-2+!$-72%7,4!$-!0,&+!9329&E&+$2-!$5!9B50,4!5$4,1&:5!B-4,3!+0,!&;+$2-!28!
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;2B%4!&6%&+,!6$2%2E$;&%!+$55B,5!+032BE0!&!1&+,3!%&:,3!&%%21$-E!+0,!&;0$,7,',-+!28!
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%$CB$4!$5!&99%$,4!2-+2!+0,!5B38&;,D!$5!+0,!;2-8$-,',-+!28!+0,!%&5,3]'&+,3$&%!$-+,3&;+$2-!
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2-!'&+,3$&%5!0&7,!6,,-!5+B4$,4!'&$-%:!823!{]51$+;0,4!Q4asNn!=.PF/!-'A!%&5,35!
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$-+,-5$+:!28!+0,!%&5,3!%$E0+!+032BE0!&!'&+,3$&%!$5!,[92-,-+$&%%:!3,4B;,4!6:!+0,!

&65239+$2-! 1$+0$-! +0,! 8$35+! %&:,3! 28! +0,! '&+,3$&%! =5,,! 5,;+$2-! /).).A!

=X&37$-5;0$!&-4!XB-2$BD!OP.JA)!M23!+0$5!3,&52-D!$-!13$+$-E!+0,!OL$',-5$2-&%!

5$'B%&+$2-D! &! 5B6]42'&$-! 1&5! ;3,&+,4! 823! ,&;0! 7&3-$50! $-! 10$;0! $+! 1&5!

&55B',4!+0&+!9&3+!28!+0,!%&5,3!902+2-!,-,3E:!12B%4!6,!&65236,4!1$+0$-!+0,!

6B%I!28!+0,!7&3-$50!8$%'5)!<0$5!5B642'&$-!1&5!-&',4!&5!Z&+,*-#+9,7-=1%7/#

^7/* \)! <0$5! &65239+$2-! 12B%4! %,&4! +2! &! %2;&%! $-;3,',-+! $-! +,'9,3&+B3,!

;0&-E$-E!$-+2!+0,3'&%!,-,3E:D!593,&4$-E!1$+0$-!,&;0!7&3-$50!6B%I!&;;234$-E!

+2!+0,!+0,3'24:-&'$;5!%&15!28!0,&+!+3&-5'$55$2-)!<0,!29+$;&%!9,-,+3&+$2-!

4,9+0!=- !k!.f ! A!28!,&;0!7&3-$50!823!+0,!%&5,3]&65236$-E!9&3+!4,3$7,4!832'!

uC)!/)>G!

!

!

!

!

!

!

!

!

!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## ./J!

!

678,.&"93!_":" ].(2=7>(B".&2.&<&'%(%7?'"?A"%=&"8&?-&%.H">.&(%&)"%?".,'"%=&"0Q"<7-,B(%7?'3"
P"<,Ge)?-(7'"=(<"G&&'">.&(%&)"7'"J=7>="7%"7<"(<<,-&)"%=(%"2(.%"?A"%=&"B(<&."2=?%?'"&'&.8H"
7<"(G<?.G&)"7'%?"%=&"G,BC"?A"%=&",&%%&$"@(.'7<="A7B-3"

!

!

678,.&"93!D":" ].(2=7>(B".&2.&<&'%(%7?'"?A"%=&"8&?-&%.H">.&(%&)"%?".,'"%=&"0Q"<7-,B(%7?'3"
P"<,Ge)?-(7'"=(<"G&&'">.&(%&)"7'"J=7>="7%"7<"(<<,-&)"%=(%"2(.%"?A"%=&"B(<&."2=?%?'"&'&.8H"
7<"(G<?.G&)"J7%=7'"%=&"G,BC"?A"%=&"1#!*+#(2 "@(.'7<="A7B-3"

!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## ./@!

!

678,.&"93!Y":" ].(2=7>(B".&2.&<&'%(%7?'"?A"%=&"8&?-&%.H">.&(%&)"%?".,'"%=&"0Q"<7-,B(%7?'3"
P"<,Ge)?-(7'"=(<"G&&'">.&(%&)"7'"J=7>="7%"7<"(<<,-&)"%=(%"2(.%"?A"%=&"B(<&."2=?%?'"&'&.8H"
7<"(G<?.G&)"7'%?"%=&"G,BC"?A"%=&"3456 "@(.'7<="A7B-3"

=4A!T-!+0,!;&%;B%&+$2-D!+0,!%&5,3!9B%5,!1&5!+&I,-!$-+2!&;;2B-+!&5!&!5+,9!8B-;+$2-!

7&%B,G!

=,A!<0,!7&3-$50,5!1&3,!;2-5$4,3,4!+2!0&7,!&!B-$823'!3,83&;+$7,!$-4,[!1$+0!-2!

3,83&;+$2-!23!3,8%,;+$2-!2;;B33$-E!10,-!+0,!%&5,3!%$E0+!9&55,5!832'!2-,!&3,&!

+2!+0,!2+0,3!=N+&$,]M&50+&'$!*1#+&"D!OP..A)!

=8A! <0,!'2;I]B9!E,2',+3$,5!1,3,!&55B',4!+2!+3&-58,3!0,&+!6:!;2-7,;+$2-!+2!+0,!

5B332B-4$-E! ,-7$32-',-+!&;;234$-E!+2!Q,1+2-`5!%&1!28! ;22%$-E!=5,;+$2-!

/).)O)OA)! N5! 3,923+,4! $-! +0,! %$+,3&+B3,! =T-;329,3&!*1# +&"D! OPPJD! 9)! OW@G!

(&:62B4$D!OPP@D!9)!./>AD!+0,!83,,!;2-7,;+$2-!28!_!k!?!#f'"H!0&7,!6,,-!

&99%$,4!+2!+0,!'24,%!=N99,-4$[!XA)!

=EA!<0,!5$'B%&+$2-5!1,3,!'&4,!;2-5$4,3$-E!&!+$',!5+,9!932E3,55$2-!28!.~5!823!

,&;0!5+,9D!10$%,!+0,!42'&$-!4$5;3,+$5&+$2-!5B64$7$4,4!+0,!'24,%!$-+2a!

72&/8(- % G&/$0% A$++0%
./00/1 ! 35,,* ! +<4&!
6789:7!; ! $3+,$! ,4*&!

=>+? ! 3<+<$! 4+4(!

=0A!<0,!5$'B%&+$2-!+,5+!5+&3+,4!?P!…5!6,823,!+0,!3,%,&5,!28!+0,!%&5,3!9B%5,!&+!

4$88,3,-+!9B%5,!4B3&+$2-!'24,5!&-4!+0,!'24,%!5$'B%&+,4!&!.P!…5!+$',!$-+,37&%!

28!%&5,3]'&+,3$&%!$-+,3&;+$2-!1$+0!&!5+&+$2-&3:!%&5,3!6,&')!

=$A! <0,!;2'9%,+,!5$'B%&+$2-]+,5+5!4B3&+$2-!+22I!$-+2!;2-5$4,3&+$2-!&!+2+&%!+$',!

28!.P!&/ !$-!p*h!&-4!*h !'24,5)!!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## ./>!

<0,!+3&-5$,-+!+,'9,3&+B3,!4$5+3$6B+$2-!E,-,3&+,4!4B3$-E!+0,!%&5,3]'&+,3$&%!

$-+,3&;+$2-!1&5!4,+,3'$-,4!6&5,4!2-!+0,!4$88,3,-+$&%!;2-4B;+$2-! ,CB&+$2-!=Q$IB]

c&3$!&-4!(234$I,D!.>@>D!9)!.J.G!($53&!*1#+&"D!OP..G!N;0,3R,,!*1#+&"D!OP.OG!u-42!&-4!

#&%+,3D!OP.@D!9)!OJ/Aa!!

Q ` R8 `
?@

?#
* abbcdCabbc=e _C! #KL3"93!D5"

10,3,! a!$5!+0,!E3&4$,-+!29,3&+23!&-4!C!$5!+0,!3&+,!28!0,&+!E,-,3&+,4!9,3!B-$+!28!

72%B',! =($53&!*1# +&"D! OP..G! N;0,3R,,!*1# +&"D! OP.OA)! <0$5! 1&5! 3,923+,4! $-! +0,!

5$'B%&+$2-!&5a!

2%0T:_;-+2`)*>= aP#b#?78-@*#c#-$7_!*_21T1*>=P! #KL3"93!Y5"

10,3,! I!$5!+0,!+0,3'&%!;2-4B;+$7$+:D!<,'9!$5!+0,!+,'9,3&+B3,D!302!$5!+0,!4,-5$+:!

=IEf' ' AD!&-4!?78-@*!1&5!26+&$-,4!&5!9*+>,78-@*_T3N)-+/,NR*<&P#=&%%!7&%B,5!&3,!$-!

*TA)#<0,!&'9%$+B4,!28!+0,!0,&+!4$5+3$6B+$2-D!10$;0!$5!;2-+32%%,4!6:!+0,!4,-5$+:!28!+0,!

4,%$7,3,4!921,3!+2!+0,!',4$B'!=#f' ' AD!26+&$-,4!1&5a!

H7.*-F7&d*/,%1A#c#C/*-;A,78-@*#[#TU+,*-H8&,*#_#F9*+>P##KL3"93015"

<0,! ,CB&+$2-! /).@!0&5!6,,-! 52%7,4! ;2-5$4,3$-E!+0,! $-$+$&%! ,-7$32-',-+&%!

+,'9,3&+B3,!&5!<!k!O?!¡K)!!

!

!

!

!

!

!

!

!

!

!

!

! !



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?P!

!"=! >'&;1+&)%38)?2&4;&&2/3)

W"Z"3! e#)-+/,>%,,%7/E#e#R*<&*@1+/@*#+/2#K9,7-=1%7/#@7*<<%@%*/1##

<0,!M<]TS!&-&%:5$5!0&5!,-&6%,4!+2!26+&$-!+0,!l!+3&-5'$++&-;,!=l<A!&+!+0,!

u3asNn!%&5,3!1&7,%,-E+0!=W/P.)WF!;'%!A!823!,&;0!7&3-$50!5,%,;+,4!823!+0$5!3,5,&3;0)!

N5!&!3B%,D!&!7&%B,!28!Pl!+3&-5'$++&-;,!$-4$;&+,5!+0&+!+0,!;2&+$-E!0&5!&65236,4!&%%!28!

+0,!3&4$&+$2-)!<0,!5&',!59,;+32',+,3!6,-;0D!+0$5!+$',!,CB$99,4!1$+0!+0,!$-+,E3&+,4!

590,3,D!,-&6%,4!+2!&;CB$3,!+0,!l!S,8%,;+&-;,!&+!+0,!%&5,3!1&7,%,-E+0)!X2+0!+0,!l<!

&-4!lS!4&+&!&3,!5B''&3$5,4!$-!<&6%,!/)W!&-4!+0,!59,;+3&!&3,!93,5,-+,4!$-!N99,-4$[!

X)!!

X&5,4!2-!+0,!l<!&-4!+0,!+0$;I-,55!28!+0,!7&3-$50!8$%'5D!+0,!uC)!/)>!1&5!B5,4!

+2!;&%;B%&+,!+0,!&65239+$2-!;2,88$;$,-+!'&+0,'&+$;&%%:)!h&3+!28!+0,!$33&4$&+,4!6,&'!

1&5!9255$6%:!4$55$9&+,4!1$+0$-!+0,!E%&55]3,5$-!$-+,38&;,)!<0$5!$5!$'9%$,4!6:!+0,!l<!

&-4!lS!4&+&D!&5!93,5,-+,4!$-!+&6%,!/)W).)!<0,!5&',!+&6%,!50215!+0,!7&%B,5!;&%;B%&+,4!

823!+0,!&65239+$2-!;2,88$;$,-+5!=! A!&-4!+0,!29+$;&%!9,-,+3&+$2-!4,9+05!=- A!28!&%%!+0,!

8$%'5!&+!+0,!$-7,5+$E&+,4!1&7,%,-E+0)!N5!3,923+,4!6:!K$28$-$!=OP./D!9)! ../AD!+0,!

29+$;&%!9,-,+3&+$2-!4,9+05!+0B5!26+&$-,4!'&:!-2+!6,!;2-5$4,3,4!+0,!5&',!&5!+0,!2-,5!

',&5B3,4!+032BE0!+0,!7&3-$50!%&:,3!B92-!%&5,3!$33&4$&+$2-!=-2-]%$-,&3!;2-4$+$2-A)!

Q2-,+0,%,55D!+0,5,!4&+&!;&-!6,!B5,4!&5!&!E224!&9932[$'&+$2-!823!+0,!,5+$'&+$2-!28!

+0,!0,&+$-E!4$5+3$6B+$2-!2-!+0,!;2&+$-E5!B92-!u3asNn!%&5,3!$33&4$&+$2-)!<0B5D!823!

+0,!+0$;I-,55,5!28!+0,!8$%'5!5+B4$,4D!$+!$5!9255$6%,!+2!265,37,!+0&+!4&''&3D!H,+2-,!

Q! &-4! (*ON! 8$%'5! &65236! &+! +0,! u3asNn! %&5,3! 1&7,%,-E+0)! _21,7,3D! 6,;&B5,!

h&3&%2$4!XFJ!42,5!-2+!0&7,!m]_!E32B95!$-!$+5!;0,'$;&%!5+3B;+B3,!=5,,!M$EB3,!W)OAD!

+0,! ;2&+$-E! 93,5,-+5! &! '&+0,'&+$;&%%:! ;&%;B%&+,4! 29+$;&%! 9,-,+3&+$2-!4,9+0! =- A!

5B9,3$23!+2!+0,!+0$;I-,55!28!+0,!102%,!7&3-$50!8$%')!<0$5!;2-4$+$2-!3,5B%+5!$-!+0,!

u3asNn!%&5,3!3&4$&+$2-!9&55$-E!+032BE0!+0,!;2&+$-E!8$%'!&-4!$-+,3&;+$-E!1$+0!+0,!

B-4,3%:$-E!%&:,3))N%%!265,37&+$2-5!$-4$;&+,!+0&+!+0,!h$X(N!h&3&%2$4!XFJ!42,5!-2+!

$-+,3&;+!1$+0!+0,!u3asNn!%&5,3D!&5!&%3,&4:!4$5;B55,4!6:!=*+3$27&!*1#+&"D!OP..&A)!<0,!

4&+&!9327$4,4!$-!<&6%,!/)W!5021!&-!29+$;&%!9,-,+3&+$2-!4,9+0!=- A!28!+0,!h&3&%2$4!

XFJ!8$%'!+0&+!$5!&%'25+!+,-!+$',5!%&3E,3!+0&-!+0&+!28!4&''&3D!H,+2-,!Q!&-4!(*ON!

7&3-$50,5)!K2-5$4,3$-E!62+0!Pl!S!&-4!>P)Ol!<!4&+&D!&-!$-+,3&;+$2-!1$+0!+0,!E%&55!

5B65+3&+,!28!+0,!h&3&%2$4!XFJ!5&'9%,!'B5+!6,!+&I,-!$-+2!&;;2B-+)!<0$5!12B%4!%,&7,!

&!'$-$'&%!l!28!&65236&-;,D!10$;0!12B%4!4$55$9&+,!1$+0$-!+0,!h$X(N!8$%')!!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?.!

I(GB&"93R":"w".&AB&>%7?'/"w"%.('<-7<<7?'/"(G<?.2%7?'">?&AA7>7&'%"##5"(')"?2%7>(B"2&'&%.(%7?'"
)&2%="#"5".&L,7.&)"%?")&A7'&"%=&"%=&.-(B"-?)&BB7'8"?A"@(.'7<="A7B-<3"

72&/8(- % H@"#$%%±%! %
H! "#$%%±%

! %

9.0&2#-;&,%
A&$'';(;$,-%4$6!

4(= '( 6%

I#-;(*+%#$,$-2*-;&,%
/$#-: %
4>=6%

./00/1 ! 15.14 ±!5%&! 8.39 ± 2.3! $53%5(! $$%+3!

6789:7!; ! 14.06 ± 4.1%! 1.94 ± 1.4! 3$<&%35! (%3&!

=>+? ! 15.45 ± 0.1%! 4.46 ± 1.1! 4+,%&4! 3,%<+!

@/1/A9BC!D&(! 0 ± 0! 90.19 ± 0.6! +5%3+! *<(%3*!

<0,!3,8%,;+&-;,!59,;+3&!823!(*ON!&-4!H,+2-,!QD!021,7,3D!5021,4!+2!6,!

B-5B$+&6%,!+2!26+&$-$-E!+0,!lS!7&%B,5!5$-;,!+0,!5$E-&%5!823!62+0!+0,!;2&+,4!8$%'5!&+!

+0,!%&5,3!1&7,%,-E+0!1,3,!5&+B3&+,4)!<0$5!$5!4B,!+2!+0,!8&;+!+0&+!$-!'$4]TSD!4$88B5,!

3,8%,;+&-;,! $5! 7,3:! 1,&I! =H02500,5&6D! OP.OA)! M32'! +0,! 59,;+3&%! %$-,! 50&9,5!

93,5,-+,4!$-!N99,-4$[!XD!$+!;&-!6,!&55B',4!+0&+!+0,!9255$6%,!lS!7&%B,5!823!62+0!

;2&+$-E5!&3,!5'&%%,3!+0&-!+0,!2-,5!5021,4!$-!+0,!<&6%,!/)W)!!

<0,3,823,D!+0,!3,8%,;+&-;,!9&3&',+,35!823!+025,!3,5$-5!0&7,!6,,-!26+&$-,4!

B5$-E!+0,!M3,5-,%!,CB&+$2-5!=c7275I:D!OP.WA)!N5!3,923+,4!6:!X,3-5!&-4!4,!%&!S$,!

=OPPW;AD! +0,! 3,8%,;+$2-! 28! &! %$E0+! $-;$4,-+! 2-! &! 5B38&;,! 4,9,-45! 2-! +0,! &-E%,! 28!

$%%B'$-&+$2-)!T-!+0$5!;&5,D!&55B'$-E!+0,3,!$5!9,38,;+%:!5'22+0!5B38&;,!823!62+0!+0,!

;2&+$-E5D!+0,!59,;B%&3!3,8%,;+&-;,!&+!-23'&%!$-;$4,-;,!1&5!,5+$'&+,4!6:!B5$-E!+0,!

82%%21$-E!,CB&+$2-!=X321-!&-4!N3-2%4D!OP.PG!_,6,3+D!OP.WAa!

! " #
$! % $"

$! & $ "
'

#

! #KL3"930!5"

10,3,!- 5!$5!+0,!3,83&;+$7,!$-4,[!28!&$3!=k!.)PPWA!&+!+0,!u3asNn!%&5,3!1&7,%,-E+0!

=(&+0&3D!OPPJAD!&-4!-6!$5!+0,!3,83&;+$7,!$-4$;,5!28!+0,!3,5$-5)!X,3-5!&-4!4,!%&!S$,!

=OPPW;A!3,923+,4!$-!+0,$3!5+B4$,5!&!3,83&;+$7,!$-4,[!28!.)?O>!823!+0,!H,+2-,!Q!3,5$-!

&-4!.)?.@!823!(*OND!3,59,;+$7,%:)!*&$+2!*1#+&"!=.>>?A!$-7,5+$E&+,4!+0,!9329,3+$,5!28!

92%:',35!$-!+0,!'$4]$-83&3,4D!0$E0%$E0+$-E!+0,!8&;+!+0&+!$-!+0,!'$4]$-83&3,4!3,E$2-!

+0,!;0&-E$-E!$-!+0,!3,83&;+$7,!$-4,[!28!92%:',35!$5!2-%:!28!+0,!234,3!28!.P%"!=#&-E!

*1# +&"D! .>>@A)! <0,3,823,D! +0,! ;0&-E$-E! $-! +0,! 3,83&;+$7,! $-4$;,5! &+! +0,! %&5,3!

1&7,%,-E+0!0&5!6,,-! ;2-5$4,3,4!-,E%$E$6%,!$8! ;2'9&3,4!+2!+0,!2-,5!93,5,-+,4!$-!

%$+,3&+B3,!&-4!+0B5D!+0,:!1,3,!B5,4!+2!3,];&%;B%&+,!+0,!lS!823!H,+2-,!Q!&-4!(*ON!

=<&6%,!/)/A)!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?O!

I(GB&"939":"w".&AB&>%7?'"?G%(7'&)",<7'8"%=&"6.&<'&B"&L3"#KL3"930!53"

72&/8(- ! H@!
6789:7!; ! *%$+!

=>+? ! *%3(!

!

W"Z"X! )-+/,>%,,%7/#,182A#

T-!+0$5!5,;+$2-!%&5,3]'&+,3$&%!$-+,3&;+$2-!1$%%!6,!5+B4$,4!2-!+0,!6&5$5!28!%&5,3]

$-4B;,4! +3&-5'$55$2-! +032BE0! +0,! ;2&+$-E5! &99%$,4! 2-! E%&55! 5%$4,5! 6,;&B5,! +0,!

93$-;$9&%!&$'!823!5B;;,558B%!%&5,3!;%,&-$-E!$5!+0,!932+,;+$2-!28!+0,!B-4,3%:$-E!%&:,35)!!

*$-E%,! %&5,3! 9B%5,5! 1,3,! 4,%$7,3,4! +2! 4$88,3,-+! &3,&5! 2-! +0,! 7&3-$50,4!

5B38&;,5!+2!&72$4!;B'B%&+$7,!4,5$;;&+$2-)!

M$35+D!+0,!$-;$4,-+!%&5,3!6,&'!,-,3E:!=u5*(A!1&5!',&5B3,4!4$3,;+%:!&+!+0,!832-+!

28!+0,!%&5,3!0&-49$,;,!1$+0!&!9:32,%,;+3$;!4,+,;+23)!<0,!3,;234$-E5!&3,!93,5,-+,4!$-!

+&6%,!/)?)!<0,!%&5,3!$33&4$&+$2-!+,5+5!1,3,!9,3823',4!$-!8%B,-;,5D!&5!5021-!$-!+0,!

%&5,3!B-$+!4$59%&:)!

I(GB&"934" :" I=&" K.MjP]" B(<&." &'&.8H" #K()*5" -&(<,.&)" ,<7'8" %=&" xK04K;Eene*h eQk"
EH.?&B&>%.7>"Q&%&>%?."A?."&(>="AB,&'>&"&-2B?H&)"A?."%=7<"<%,)H3"

J+8$,($%4B?(=&6% 5%4! 3! 3%4! +! +%*!

K*0$2%L,$23"%M$*082$/%4L)%*6%4=B6% &3! 3+&%<! 3<4%$! +&+%<! +<<%$!

<0,3,823,D!+0,! l!+3&-5'$55$2-!28!+0,!B-;2&+,4!E%&55!5%$4,!1&5!;&%;B%&+,4)!

<0,!%&5,3!%$E0+!+3&-5'$++&-;,!4&+&!2-!&!E%&55!5%$4,!&3,!5021-!$-!<&6%,!/)F)!

I(GB&"93U":"w"I.('<-7<<7?' "#wI5"?A"('",'>?(%&)"8B(<<"<B7)&"A?."&(>="AB,&'>&"&-2B?H&)"A?."
%=7<"<%,)H3"

J+8$,($%4B?(=&6% 5%4! 3! 3%4! +! +%*!

N+*00%-2*,0=;00;&,%4H!6% (<%(! ((%$! (&%+! (&%+! (&%4!

<0,!+3&-5'$++,4! ,-,3E:!28!%&5,3!%$E0+!9&55$-E!+032BE0!+0,!B-;2&+,4!E%&55!

5%$4,!=u678*$9:8$$A!4$4!-2+!27,3%&9!1$+0!+0,!&7,3&E,!,-,3E:!&;CB$3,4!6:!+0,!%&5,3!6,&'!

9&55$-E! +032BE0! +0,! 7&3-$50! 8$%'! =u678*$AD! 4B,! +2! 9&3+$&%! 4$55$9&+$2-! ;&B5,4! 6:!

3,8%,;+$2-5! &-4! 5;&++,3$-E)! <0,! +3&-5'$++,4! ,-,3E:! 9&55$-E! +032BE0! +0,! B-;2&+,4!

E%&55! 5%$4,! 0&5! 6,,-! +&I,-! $-+2! &;;2B-+! 823! +0,! 4,+,3'$-&+$2-! 28! +0,! ;&%;B%&+,4!

+3&-5'$55$2-!823!,&;0!8&63$;&+,4!8$%')!N%%!8%B,-;,5D!&5!4,3$7,4!832'!+0,!3,;234,4!

u5*(!=<&6%,!/)?A!&-4!+0,!592+!&3,&D!&3,!;2-5$5+,-+!1$+0!+0,!3,&4$-E5!$-!+0,!%&5,3!B-$+!

4$59%&:!,[;,9+!823!3,&4$-E!&+!O!ef;'" !+0&+!E,-,3&+,4!&!',&5B3,4!8%B,-;,!28!O).!ef;'")!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?W!

T+!$5!$'923+&-+!+2!92$-+!2B+!+0&+!+0,!u3asNn!%&5,3!1&7,%,-E+0!=O>/P!-'A!$5!

$-!+0,!+3&-5'$55$2-!3&-E,!28!7&3$2B5!;2'92B-45!;2''2-%:!93,5,-+!2-!+0,!5B38&;,5!

28! &3+! 26R,;+5D! &-4! 7&3-$50,5! &3,! 0$E0%:! +3&-5'$55$7,! '&+,3$&%5! 6,;&B5,! +0,:! &3,!

;2-5$4,3,4!&5!5,'$]+3&-59&3,-+!'&+,3$&%5!=*$&-2!*1#+&"D!OP.OG!K$28$-$D!OP./A)!!

h3$23!+2!+0,!,[9,3$',-+D!+0,!+0$;I-,55!28!+0,!8$%'5!1&5!4,+,3'$-,4!=K0&9+,3!

WD!5,;+$2-!W)?).A)!X&5,4!2-!+0,!&55B'9+$2-!+0&+!X,,3‹5!%&1!E$7,5!+0,!+3&-5'$55$2-!

5$E-&%!&5!) ,- c#*D=TN! 2PD!10,3,!! !$5!+0,!&65239+$2-!;2,88$;$,-+!&-4!4!$5!+0,!7&3-$50!

8$%'!+0$;I-,55!=h,++$+!*1#+&"D!.>>/AD!&-4!;2-5$4,3$-E!+0,!4$88,3,-+!+0$;I-,55,5!28!+0,!

7&3-$50,5!26+&$-,4!&8+,3!+0,! ;B3$-E!28!+0,!1,+! ;2&+$-E5!2-+2!+0,!E%&55!5%$4,5D!+0,!

+3&-5'$55$2-!5+B4:!0,3,$-!0&5!6,,-!82;B5,4! ,[;%B5$7,%:!2-!+0,!8$35+!+3&-5'$55$2-!

5$E-&%!3,;,$7,4!6:!+0,!9:32,%,;+3$;!4,+,;+23)!<0,!+3&-5'$++,4!,-,3E$,5!=u678*$A!1,3,!

&;CB$3,4!B92-!+0,!3,%,&5,!28!&!5$-E%,!u3asNn!%&5,3!9B%5,!2-+2!+0,!&E,4!7&3-$50!

8$%'5!&-4!u678*$!$-!M$EB3,!/)OP!$5!9%2++,4!&5!&!8B-;+$2-!28!%&5,3!8%B,-;,)!T-!;2-+3&5+!+2!

%&5,3! +3&-5'$55$2-! 265,37&+$2-5! B5$-E! op]9B%5,4! =,[;$',3A! %&5,35D! 10,3,!

+3&-5'$55$2-! 5$E-&%5! 1,3,! 3,;234,4! &8+,3! 5,7,3&%! 9B%5,5! 4,%$7,3,4! 2-! +0,! 5&',!

7&3-$50!&3,&5!=<0,2423&I292B%25D!OPP?D!9)!O.PAD!u678*$!$5!0,3,$-!3,;234,4!832'!+0,!

8$35+!9B%5,!823!&%%!+0,!+,5+,4!7&3-$50,5)!<0$5!$5!,[9,;+,4!4B,!+2!+0,!1,&I,3!&65239+$2-!

28!+0,!O>/P!-'!902+2-5!28!+0,!u3asNn!%&5,35!832'!+0,!23E&-$;!3,5$-!;2'92B-45!

10,-!;2'9&3,4!+2!+0,!'B;0!5+32-E,3!&65239+$2-!28!+0,!op!%&5,3!902+2-5!28!5$'$%&3!

7&3-$50,5!=<0,2423&I292B%25D!OPP?D!9)!O.PA)!

N5!4,'2-5+3&+,4!$-!M$EB3,!/)OPD!+0,!u678*$!3,&4$-E5!28!+0,!43:!&-4!+0,!LT]

#j<#OP!93,]1,++,4!$33&4$&+,4!7&3-$50!5B38&;,5!0$E0%$E0+!&-!&%'25+!;2'9&3&6%,!

,72%B+$2-D! 10$;0! 5021! &-! $-;3,&5$-E! +3&-5'$55$2-! 1$+0! $-;3,&5$-E! %&5,3! 9B%5,!

8%B,-;,5)!<0,!4&''&3!8$%'!0&5!5021-!+2!0&7,!+0,!0$E0,5+!u678*$#7&%B,5!62+0!$-!43:!

&-4!93,]1,+!5B38&;,5!1$+0!LT]#j<#OPD!$-!p*h!&-4!*h!'24,5)!_21,7,3D!+0,!43:!

H,+2-,!Q!93,5,-+5!+0,!%21,5+!u678*$!7&%B,5!$-!p*h!&-4!*h!'24,5)!<0$5!'&I,5!+0,!

B5,!28!u3asNn!%&5,3!5&8,3!$-!+0,!93,5,-;,!28!&!H,+2-,!Q!,7,-!1$+02B+!93,]1,++$-E!

+0,!5B38&;,!=M$EB3,!/)OPA)!u678*$!+3,-45!4,;3,&5,!10,-!5B38&;,5!&3,!93,1,++,4!28!&%%!

+0,!7&3-$50,5!+,5+,4)!T-!+0$5! ;&5,D!H,+2-,!Q!&-4!(*ON!0&7,!5$'$%&3!+3,-45!1$+0!

;2'9&3&6%,!u678*$D!&%+02BE0D!$-!*h!'24,D!+0,!(*ON!93,5,-+5!+0,!%21,5+!+3&-5'$++,4!

,-,3E$,5)! X2+0! +0,! 5:-+0,+$;! 7&3-$50,5! &65236! '25+! 28! +0,! %&5,3! 6,&'! ,-,3E:D!

+0,3,6:!%21,3$-E!+0,!&'2B-+!28!,-,3E:!$-+,3&;+$-E!1$+0!+0,!B-4,3%:$-E!9&$-+!%&:,3)!!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?/!

!
678,.&"9301":" I=&"(@&.(8&"<7'8B&e2,B<&"B(<&."%.('<-7%%&)"&'&.87&<"#K+,-).5"(<"("A,'>%7?'"?A"
AB,&'>&3" K+,-)."@(B,&<" J&.&" &V2&.7-&'%(BBH" -&(<,.&)" GH" 2B(>7'8" (" EH.?&B&>%.7>" Q&%&>%?."
G&=7')"%=&").H"(')"2.&eJ&%%&)"@(.'7<=&<3"

<0$5!$5!&%52!4,'2-5+3&+,4!$-!M$EB3,!/)O.D!10$;0!50215!+0,!4,9,-4,-;,!28!

+3&-5'$55$2-D!u678*$fu5*(D!2-!8%B,-;,!$-!p*h!&-4!*h!'24,5)!

!
678,.&"930!":"K+,-).NK()*"@&.<,<"%=&">=?<&'".('8&"?A"AB,&'>&<"7'"S$E"(')"$E"-?)&<",2?'"("
<7'8B&"B(<&."2,B<&"A?.")(--(./"^&%?'&"a"(')"*$0P3"

<&6%,5! /)J].P! 5B''&3$5,! +0,! ;&%;B%&+,4! l! +3&-5'$55$2-! =l<A! 823! ,&;0!

7&3-$50! B92-! &! 5$-E%,! %&5,3! 9B%5,! 823! +0,! ;025,-! 3&-E,! 28! 8%B,-;,5)! <0,! l!

+3&-5'$55$2-! 4&+&! &;CB$3,4! 0,3,$-! B5$-E! +0,! 9:32,%,;+3$;! 4,+,;+23! &+! 8%B,-;,5!

6,+1,,-!.)?!&-4!O).! ef;' " !;&-!6,!;2'9&3,4!+2!+0,!M<TS!+3&-5'$55$2-!4&+&!=<&6%,!

/)WA)!!

T-!&%%D!$+!$5!265,37,4!+0&+!+0,!+3&-5'$++,4!%&5,3!,-,3E:!$-;3,&5,5!1$+0!8%B,-;,)!

<3&-5'$55$2-! 28! +0,! %&5,3! 1&7,%,-E+0! +032BE02B+! +0,! ;2&+$-E5! $5! $-! 8&;+! 0$E0%:!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .??!

4,9,-4,-+!2-!+0,!4,E3,,!28!&65239+$2-!28!+0,!%&5,3!1&7,%,-E+0!&-4!+0,!4,E3,,!28!

,%,;+32-$;!,[;$+&+$2-5!$-!+0,!$33&4$&+,4!5B38&;,!=cBI`:&-;0BI!*1#+&"D!.>>WA)!!

<0,!l<!7&%B,5!+032BE0!+0,!43:!4&''&3!5B38&;,!&3,!5%$E0+%:!0$E0,3!+0&-!+0,!

2-,!&;CB$3,4!832'!+0,!LT]#j<#OP!93,]1,++,4!5B38&;,!=<&6%,!/)JA)!<0$5!4$88,3,-;,!

$5!9&3+$;B%&3%:!&;;,-+B&+,4!823!+0,!(*ON!1$+0!&!l<!4,;3,&5,!B5$-E!LT]#j<#OP!

28!&62B+!J?l!+3&-5'$55$2-!$-!p*h!'24,!&-4!@/l!+3&-5'$55$2-!$-!*h!'24,!=<&6%,!

/)>A)! M23! 62+0! 4&''&3! &-4! (*OND! +0,! &99%$;&+$2-! 28! LT]#j<#OP! 3,5B%+5! $-!

3,4B;,4!6,&'!9,-,+3&+$2-!$-+2!+0,!;2&+$-E5)!m-!+0,!2+0,3!0&-45D!$-!+0,!;&5,!28!93,]

1,++$-E! +0,! H,+2-,! Q! 5B38&;,D! +0,! l<! 7&%B,5! $-;3,&5,! ;2'9&3,4! +2! +0,! 5&',!

+3&-5'$55$2-! 4&+&! &;CB$3,4! 823! +0,! 43:! $33&4$&+,4! &3,&5)! T-! 234,3! +2! ,[9%&$-! +0$5!

$-;2-5$5+,-;:D!+0,!H,+2-,!Q!&-4!(*ON!52%B6$%$+:!9329,3+$,5!1,3,!;2'9&3,4)!<0,!

92%:',3! 52%B6$%$+:! ;0&3+5! 9B6%$50,4! 6:! _23$,! =OP.PD! 9)! WJ>A! 1,3,! B5,4D! 6B+! -2!

4$88,3,-;,5!1,3,!82B-4!6,+1,,-!+0,!52%B6$%$+:!9329,3+$,5!28!H,+2-,!Q!&-4!(*ON)!

MB3+0,3!$-7,5+$E&+$2-!$5!3,CB$3,4!+2! ;233,%&+,!+0,!4,+,;+,4!$-;3,&5,!$-! l<!7&%B,5!

93,1,++$-E! +0,! H,+2-,! Q! 5B38&;,)! Q2-,+0,%,55D! +0$5! 4$88,3,-;,! $-! l<! ;2B%4! 6,!

;2--,;+,4!+2!&!'24$8$;&+$2-!+2!+0,!7&3-$50!8$%'‹5!29+$;&%!9329,3+$,5!;2'6$-,4!1$+0!

+0,!&99%$;&+$2-!28!+0,!1,++$-E!&E,-+!&-4!+0,!+0$;I-,55!28!+0,!H,+2-,!Q!7&3-$50!10$;0!

$5!+0$--,3!+0&-!+0&+!28!+0,!2+0,3!2-,5)!!

X&5,4!2-!+0,!$-823'&+$2-!5B99%$,4!6:!+0,!4&+&!$-!<&6%,5!/)J]>D!$+!$5!9255$6%,!

+2!265,37,!10,-!B5,4!43:D!4&''&3!8$%'!0&5!+0,!0$E0,5+!;&%;B%&+,4!l<!7&%B,!=6:!

5B6+3&;+$-E!+0,!l<!E%&55!;2'92-,-+A!28!..)PW!$-!*h!'24,D!&+!+0,!0$E0,5+!8%B,-;,!28!

O)/!ef;' ")!

!

!

!

!

!

!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?F!

I(GB&"93_":"I=&"%.('<-7<<7?'"2.?A7B&"?A"%=&",&%%&$(7.'%"A?."("<7'8B&e2,B<&"B(<&."=(<"G&&'"
)&%&.-7'&)"GH",<7'8"%=&"w"%.('<-7<<7?'"#wI5"(<"("A,'>%7?'"?A"%=&"AB,&'>&"&-2B?H&)"7'"%=7<"
<%,)H3"

D*==*2%% % %

J+8$,($%4B?(=&6% H!%;,%5O7%=&/$%P%%
D2"%%

H!%;,%O7%=&/$%P%%
D2"%%

QRS% 4%$! ,%$!
T% (%$! &%(!

TRS% (%<! ,%(!
URT% ,%,! <%3!
URV% ,%4! 33!

% H!%;,%5O7%=&/$%P%%
DWXFY!FUQ %

H!%;,%O7%=&/$%P%%
DWXFY!FUQ %

QRS% *%+! ###!
T% &%,! 4%(!

TRS% (%3! (%&!
URT% (! &%<!
URV% (%*! (%<!

!

I(GB&"93D":"I=&"%.('<-7<<7?'"2.?A7B&"?A"%=&"1#!*+#(2(7.'%"A?."("<7'8B&e2,B<&"B(<&."=(<"G&&'"
)&%&.-7'&)"GH",<7'8"%=&"w"%.('<-7<<7?'"#wI5"(<"("A,'>%7?'"?A"%=&"AB,&'>&"&-2B?H&)"7'"%=7<"
<%,)H3"

C$-&,$%G% % %

J+8$,($%4B?(=&6% H!%;,%5O7%=&/$%P%%
D2"%%

H!%;,%O7%=&/$%P%%
D2"%%

QRS% 5%(! 5%,!
T% 5%<! 5%*!

TRS% 3%4! 5%*!
URT% +%<! 5%4!
URV% $%$! +%+!

% H!%;,%5O7%=&/$%P%%
DWXFY!FUQ %

H!%;,%O7%=&/$%P%%
DWXFY!FUQ %

QRS% 3%$! 3%+!
T% 3%*! 3%,!

TRS% 3%,! $%*!
URT% 3%+! $%,!
URV% +! $%<!

!

!

!

!

!

!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .?J!

I(GB&"93Y":"I=&"%.('<-7<<7?'"2.?A7B&"?A"%=&"3456(7.'% "A?."("<7'8B&e2,B<&"B(<&."=(<"G&&'"
)&%&.-7'&)"GH",<7'8"%=&"w"%.('<-7<<7?'"#wI5"(<"("A,'>%7?'"?A"%=&"AB,&'>&"&-2B?H&)"7'"%=7<"
<%,)H3"

MOU9% % %

J+8$,($%4B?(=&6% H!%;,%5O7%=&/$%P%%
D2"%

H!%;,%O7%=&/$%P%%
D2"%

QRS% +%+! $%3!
T% $%+! $%*!

TRS% *%$! $%&!
URT% 4%(! *%3!
URV% &%(! +%&!

% H!%;,%5O7%=&/$%P%%
DWXFY!FUQ %

H!%;,%O7%=&/$%P%%
DWXFY!FUQ %

QRS% 5%(! 5%(!
T% 5%,! 5%*!

TRS% 3! 5%$!
URT% 3%3! 5%$!
URV% 3%,! 5%(!

<0,!l!+3&-5'$55$2-!4&+&!28!+0,!43:!$33&4$&+,4!h&3&%2$4!XFJ!5B38&;,!7,3$8$,4!

2-;,!'23,!+0&+!+0,!;2&+$-E!$5!&%'25+!+3&-59&3,-+!&+!+0,!u3asNn!%&5,3`5!1&7,%,-E+0!

=<&6%,!/).PA)!<0,!;&%;B%&+,4!l<!7&%B,!28!+0,!43:!$33&4$&+,4!5B38&;,!$5!@Fl!$-!p*h!

'24,!&+!P)?!ef;' "D!4,;3,&5$-E!+2!/P)Ol!10,-!+0,!7&3-$50!1&5!93,1,++,4)!!

I(GB&"93!1":"I=&"%.('<-7<<7?'"2.?A7B&"?A"%=&"8&$&'*.,(9:;(7.'% "A?."("<7'8B&e2,B<&"B(<&."=(<"
G&&'")&%&.-7'&)"GH",<7'8"%=&"w"%.('<-7<<7?'"#wI5"(<"("A,'>%7?'"?A"%=&"AB,&'>&"&-2B?H&)"
7'"%=7<"<%,)H3"

7*2*+&;/%1Z[% % %

J+8$,($%4B?(=&6% H!%;,%5O7%=&/$%P%%
D2"%

H!%;,%5O7%=&/$%P%%
DWXFY!FUQ %

QRS% ,(%3$! *5%3,!
T% ,&%&(! !

TRS% ,4%44! !
URT% ,4%$$! (+%<$!
URV% ,4%4+! !

<0,!4$88,3,-;,5!$-!+0,!u678*$!&-4!+0,!7&3:$-E!l<!7&%B,5!=M$EB3,!/)OP]O.!&-4!

<&6%,5!/)J].PA!;2B%4!6,!3,%&+,4!+2!+0,!902+2+0,3'&%!,88,;+5!&+!+0,!5B38&;,!&-4!$-!+0,!

6B%I!B92-!u3asNn!%&5,3!$33&4$&+$2-)!<0,!+3,-45!28!+0,!+3&-5'$55$2-!4&+&!$-;3,&5,!

1$+0!8%B,-;,!7&%B,5!=K0$%%€!*1#+&"D!OPOPAD!&5!+0,!%&5,3!$33&4$&+,4!8$%'5!&3,!+0$--,4 !&-4!

4$53B9+,4)!N5!3,923+,4!6:!K2%2'6$-$!*1#+&"!=OPPWAD!+0,!4$53B9+$2-!28!+0,!8$%'5D!4B3$-E!

+0,!u3asNn!%&5,3!$33&4$&+$2-D!$5!3,%&+,4!+2!5+,&'!4$5+$%%&+$2-D!5B6%$'&+$2-D!,[9%25$2-!
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@'-#+)#(
ABC)%! D( %E(A¡FD(

Q"!1"2" GHI( U1" Q"!1"3" GHI( UY"
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932;,55,4!6,;&B5,!$+5!29+$;&%!&65239+$2-!4,9+0!=- !k!/>J).! ~' A!$5!'B;0!6$EE,3!+0&-!

+0,!+0$;I-,55!28!+0,!7&3-$50!8$%'!&99%$,4!2-!+0,!E%&55!5%$4,!=?.)W!~'A!=5,,!<&6%,!/)O!

&-4!/)WA)!<0$5!$'9%$,5!&!4$3,;+!$-+,3&;+$2-!1$+0!+0,!B-4,3%:$-E!%&:,3D!10$;0!%,&45!+2!

&!;2'932'$5,4!'&+0,'&+$;&%!;2'9B+&+$2-!1$+0$-!+0,!7&3-$50!8$%')!

N5! &%3,&4:! 265,37,4! $-! <&6%,! /).JD! H,+2-,! Q! 8$%'! 5021,4! +0,! 0$E0,5+!

,5+$'&+,4!+,'9,3&+B3,!&+!+0,!5B38&;,!&8+,3!&/#823!62+0!p*h!=&/ !Œ!.PP!…5A!&-4!*h!

'24,5!= &/ !Œ!WPP!…5A!=<&6%,!/)OOA)!<0,!,5+$'&+,4!+,'9,3&+B3,5!$-!p*h! '24,!&3,!

6,+1,,-!OOO!‚K!=823!L!' ! .P%'!;' " f5,;A!&-4!O>.! ‚K!=823!L!' ! .P%.#;' " f5,;A!&+!+0,!

'$-$'B'!8%B,-;,!28!P)?!ef;' "D!&-4!6,+1,,-!>>W!‚K!=823!L!' !.P%'!;' " f5,;A!&-4!.WWO!

‚K!=823!L!' !.P%.#;' " f5,;A!&+!+0,!'&[$'B'!8%B,-;,!28!O)/!ef;'")!<0,!0<!7&%B,5!$-!

*h!'24,!3&-E,!6,+1,,-!.>P!‚K!&-4!OJ/!‚K!&+!P)?!ef;' "#&-4!6,+1,,-!@W?!‚K!&-4!

.O/?!‚K!&+!O)/!ef;' ")!N5!93,5,-+,4!$-!<&6%,!/)W).>D!4&''&3!50215!+0,!%21,5+!0<!

7&%B,5! 1$+0! ,5+$'&+,4! +,'9,3&+B3,5! $-! p*h! '24,! 6,+1,,-! @P! ‚K! =823! L!' ! .P%'!

;' " f5,;A!&-4!@W!‚K!=823!L!' !.P%.#;' " f5,;A!&+!P)?!ef;'"D!&-4!6,+1,,-!O>?!‚K!&-4!WP>!

‚K!&+!O)/!ef;'")!<0,!5&',! '&+0,'&+$;&%!;&%;B%&+$2-! ;&33$,4!2B+!$-!*h! '24,!0&5!

9327$4,4!0<!7&%B,5!6,+1,,-!JJ!‚K!&-4!@O!‚K!&+!P)?!ef;'"#&-4!6,+1,,-!O@W!‚K!&-4!

WP/!‚K!&+!O)/!ef;'")!!

T-!9&3+$;B%&3D!;2'9&3$-E!+0,!H,+2-,!Q!+0,3'&%!4&+&!1$+0!+025,!28!4&''&3!

8$%'!=<&6%,!/)O.AD!+0,!,5+$'&+,4!+,'9,3&+B3,5!823!+0,!$33&4$&+,4!4&''&3!8$%'!93,5,-+!

&!4,;3,',-+!28!&62B+!JP! l!=823!L!' ! .P%'! ]! .P%.#;' " f5,;A!$-!+0,!p*h! '24,D!&-4!

6,+1,,-!F/!l!=823!L! ' !.P%'#;' " f5,;A!&-4!JP!l!=823!L!' !.P%.#;' " f5,;A!$-!*h!'24,)!

<0,!5&',!E2,5!823!+0,!(*ON!8$%'!=<&6%,!/)OWA!1$+0!&!4,;3,&5,!28!+0,!,5+$'&+,4!

+,'9,3&+B3,!6,+1,,-!/?!l!823! L! ' !.P%'D!;2-5$4,3$-E!3,8%,;+&-;,!4&+&!26+&$-,4!832'!

+0,!M<]TS!4&+&!&-4!+0,!M3,5-,%!uCB&+$2-D!&-4!?P!l!823!L!' !.P%.#$-!+0,!p*h!'24,)!
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<0,!5&',!$5!+3B,!823!*h!'24,!1$+0!&!4,;3,',-+!28!&62B+!/P!l!823!L!' !.P%'#&-4!?P!

l!823!L! ' !.P%.)!

<0,!+$',!9328$%,5!$-!9%2+5!N!&-4!K!=M$EB3,5!/)OW]O@A!5021!+0,!4$88B5$2-!28!

0,&+!$-5$4,!+0,!7&3-$50,5!&+!5,+!$-+,37&%5!28!+$', !&+!+0,!,-4!28!+0,!Ž/ !=+0,!;B37,5!+!k!

Ž/C#O!Ž/ D!/!Ž/ D!@!Ž/ D!&-4!.P!Ž/ A!&5!&!8B-;+$2-!28!4,9+0)!<0,5,!9328$%,5!&3,!7,3:!5$'$%&3!

&-4!4$59%&:!&!'2-2+2-$;&%%:!4,;3,&5$-E!;%&55$;!52%B+$2-)!M23!,&;0!$33&4$&+,4!7&3-$50!

8$%'D!+0,!'&[$'B'!+,'9,3&+B3,5!26+&$-,4!&+!Ž/#$-!p*h!&-4!*h!'24,5!&3,!50$8+$-E!

&+!%21,3!+,'9,3&+B3,5!'27$-E!+21&345!+0,!6B%I!28!+0,!;2&+$-E5!+,-4$-E!+2!4,;3,&5,!

&5:'9+2+$;&%%:!+2!S<)!T-!9&3+$;B%&3D!$+!$5!9255$6%,!+2!265,37,!+0&+!+0,!B5,!28!+0,3'&%!

;2-4B;+$7$+:!=IA!7&%B,5!823!L!.P%.!;' " f5,;!5021!&!5%21,3!0,&+!4$55$9&+$2-!$-5$4,!+0,!

7&3-$50!8$%'5!$-!62+0!p*h!&-4!*h! '24,5!1$+0!&!-&3321!4$5+3$6B+$2-!28!+0,!+$',!

9328$%,5!10,-!;2'9&3,4!1$+0!+0,!5&',!9328$%,5!26+&$-,4!B5$-E!+0,3'&%!;2-4B;+$7$+:!

=IA!7&%B,5!823!L!.P%'!;' " f5,;)!N5!2-,!E,+5!8B3+0,3!832'!+0,!;B37,!26+&$-,4!&+!Ž/ !$-!

62+0!p*h!=Ž/ !Œ!.PP!…5A!&-4!*h!'24,5!=Ž/ !Œ!WPP!…5AD!+0,!;22%$-E!;B37,5!&+!+0,!,-4!

28!+0,!Ž/ ! ,[0$6$+!+03,,! 4$5+$-;+$7,!+3,-45!=M$EB3,5! /)OW]O@A)!K2-5$4,3$-E!+0&+!+0,!

&65236,4!921,3!4,-5$+$,5!823!,&;0!7&3-$50!;&-!6,!;2-5$4,3,4!;2'9&3&6%,!1$+0!2-,!

&-2+0,3D!823!4&''&3!7&3-$50!=M$EB3,5!/)OW]O/!N!&-4!KAD!+0,!+$',!9328$%,5!&+!O!Ž/ D!/!

Ž/ D!@!Ž/ D!&-4!.P!Ž/ !5021!&!-&3321!4$5+3$6B+$2-!28!+0,!;22%$-E!;B37,5D!10$;0!6,;2',5!

-&3321,3!;2-5$4,3$-E!L!' !.P%.!7&%B,)!T-!p*h!'24,!&+!.PŽcD!+0,3,!$5!&!4,;3,',-+!$-!

+,'9,3&+B3,!28!.?!l!823!L!' !.P%'!&-4!F!l!823!L!' !.P%.!;2'9&3,4!+2!+0,!+,'9,3&+B3,!

26+&$-,4!&+!+0,!5B38&;,)!T-!*h!'24,!&+!.P!Ž/ D!+0,3,!$5!&!4,;3,',-+!28!O.!l!823!L!' !

.P%'!&-4!.P!l!823!L!' !.P%.!;2'9&3,4!+2!+0,!+,'9,3&+B3,!26+&$-,4!&+!+0,!5B38&;,)!<0,!

(*ON!6,0&7,5!&5!+0,!4&''&3!8$%'!6B+!1$+0!&! '23,!E3&4B&%!4$5+3$6B+$2-!28!+0,!

;22%$-E!;B37,5!$-5$4,!+0,!6B%I!28!+0,!7&3-$50!=M$EB3,5!/)OJ]O@!N!&-4!KA)!T-!p*h!

'24,!&+!.P!Ž/ D!$+!$5!9255$6%,!+2!265,37,!&!4,;3,&5,!$-!+,'9,3&+B3,!28!O?!l!823!L!' !

.P%'!&-4!.P!l!823!L!' !.P%.!;2'9&3,4!+2!+0,!+,'9,3&+B3,!26+&$-,4!&+!+0,!5B38&;,)!T-!

*h!'24,!&+!.P!Ž/ D!+0,!+,'9,3&+B3,5!26+&$-,4!&3,!3,4B;,4!6:!W?!l!823!L!' !.P%'!&-4!

WF! l! 823!L! ' ! .P%.! 10,-! ;2'9&3,4! +2! +0,! +,'9,3&+B3,! 26+&$-,4! &+! +0,! 5B38&;,)!

_21,7,3D!H,+2-,!Q!7&3-$50!93,5,-+5!+0,!1$4,3!4$5+3$6B+$2-!28!+0,!+$',!9328$%,5!$-!

+0,!+$',!$-+,37&%!5,%,;+,4!=M$EB3,5!/)O?]OF!N!&-4!KA)!T-!p*h!'24,!&+!.P!Ž/ D!+0,3,!

$5! &! 4,;3,',-+! 28! /@! l! 823! L!' ! .P%'! &-4! OF! l! 823! L!' ! .P%.! ;2'9&3,4! +2! +0,!

+,'9,3&+B3,!26+&$-,4!&+!+0,!5B38&;,)!T-!*h!'24,!&+!.P!Ž/ D!+0,3,!$5!&!4,;3,',-+!28!?F!
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l!823!L! ' !.P%'!&-4!W?!l!823!L!' !.P%.!;2'9&3,4!+2!+0,!+,'9,3&+B3,!26+&$-,4!&+!+0,!

5B38&;,)!!

(23,27,3D! 9%2+5! X! &-4! LD! $-! M$EB3,5! /)OW]O@D! ;2'9&3,! +0,! +3&-5$,-+!

+,'9,3&+B3,5!9328$%,5!&+!5,7,3&%!92$-+5!%2;&+,4!&%2-E!1$+0!+0,!29+$;&%!9,-,+3&+$2-!

4,9+0!=- A!28!,&;0!7&3-$50)!<0,!0,&+]1&7,!9329&E&+$2-!+0&+!E3&4B&%%:!4,;&:5!&8+,3!

&++&$-$-E!&! '&[$'B'!&+!$+5!1&7,832-+!3,8%,;+5!+0,!52%B+$2-!28!+0,!0,&+!4$88B5$2-!

,CB&+$2-! 823! 5,'$]$-8$-$+,! 02'2E,-,2B5! '&+,3$&%5! 1$+0! +0,! %&5,3! 0,&+! 52B3;,!

4$5+3$6B+,4! &%2-E! 1$+0! +0,! $33&4$&+,4! ;2&+$-E5! =(&R&32-D! h%,5+,-R&I! &-4! cBI&;D!

.>>>A)!m-,!;&-!-2+,!+0&+!+,'9,3&+B3,!5&'9%,!92$-+5!8B3+0,3!&1&:!832'!+0,!7&3-$50!

5B38&;,!5021!&!'23,!E3&4B&%!+,'9,3&+B3,!3$5,D!&-4!+0,!9,&I!+,'9,3&+B3,!$5!3,&;0,4!

&+!932E3,55$7,%:!%&+,3!+$',5!1$+0!$-;3,&5$-E!4$5+&-;,5!=bA!832'!+0,!5B38&;,)!M23!&%%!

+0,!7&3-$50,5D!&!+0,3'&%!4$88B5$7$+:!=LA!' !.P%.#;' " f5,; !0&5!5021-!&!'23,!E3&4B&%!

4$88B5$2-!3&+,!B92-!+0,!,-4!28!+0,!%&5,3!9B%5,!$-!62+0!p*h!&-4!*h!'24,5)!_21,7,3D!

+0,3'&%!4$88B5$7$+:!=LA!' !.P%'#;' " f5,; !0&5!5$E-$8$;&-+%:!4$88,3,-+!4$88B5$2-!;B37,5!

1$+0!50&39!5%29,5)!<0,!;2'9B+&+$2-&%!3,5B%+5D!$-!p*h!&-4!*h!'24,5D!5021!+0&+!+0,!

+,'9,3&+B3,!3$5,!,72%B+$2-!&+!7&3$2B5!4,9+05!&5!&!8B-;+$2-!28!+$',!823!+!Š!P)PW!5,;!

=823!L!' !.P%'#;' " f5,; A!&-4!+!Š!P)PF!5,;!=823!L!' !.P%.#;' " f5,; A!$-!4&''&3D!823!+!Š!

P)PO!5,;!=823!L!' !.P%'#;' " f5,;A!&-4!+!Š!P)P?!5,;!=823!L!' !.P%.#;' " f5,;A!$-!(*OND!&-4!

+!Š!P)PPO!5,;!=823!L!' ! .P%'!;' " f5,; A!&-4!+!Š!P)PPW!5,;!=823!L!' ! .P%.#;' " f5,; A!$-!

H,+2-,!Q!=M$EB3,5!/)O?]OFA!&3,!-,&3%:!+0,!5&',!$'9%:$-E!+0&+!&!CB&5$]5+,&4:!5+&+,!

;2-4$+$2-!0&5!6,,-!3,&;0,4)!!

<0,5,!+,'9,3&+B3,!,5+$'&+,5!+,-4!+2!5B9923+!+0,!5BEE,5+$2-!+0&+!'25+!28!+0,!

0,&+! $5! ;2-+&$-,4! 1$+0$-! +0,! 7&3-$50! 8$%'5D! &5! 1$%%! 6,! %&+,3! ,5+&6%$50,4! $-! +0,!

5$'B%&+$2-5)! <0,! %&5,3! 9B%5,! 4B3&+$2-5! 0&7,! &! 5$E-$8$;&-+! $'9&;+! 2-! +0,! %&5,3]

'&+,3$&%!$-+,3&;+$2-)!N!5023+,3!9B%5,!1$4+0!,-5B3,5!+0&+!+0,!4,%$7,3,4!,-,3E:!$5!'23,!

3&9$4%:!4,925$+,4!$-+2!+0,!$33&4$&+,4!'&+,3$&%)!<0B5D!+0,!72%B',!28!'&+,3$&%!+0&+!$5!

4$3,;+%:!&88,;+,4!6:!+0,!%&5,3!6,&'!,-,3E:!0&5!%,55!+$',!+2!+3&-58,3!,-,3E:!+2!+0,!

5B332B-4$-E! '&+,3$&%D! 3,4B;$-E! +0,! 0,&+]&88,;+,4! b2-,)! T-! 8&;+D! &5! 3,923+,4! 6:!

h&3+27$!*1#+&"!=.>@JA!&-4!$4,-+$8$,4!$-!+0,!'&+0,'&+$;&%!;2'9B+&+$2-D!+0,!%2-E,3!+0,!

9B%5,!4B3&+$2-D!&-4!+0,!%&3E,3!+0,!+0,3'&%!4$88B5$7$+:!28!+0,!$33&4$&+,4!'&+,3$&%D!+0,!

4,,9,3!+0,!0,&+!4$5+3$6B+$2-!$5!,[9,;+,4!+2!593,&4!832'!+0,!5B38&;,)!

!



!"#$%&'()(*(+',-./(0.1+2(3+131 (45#'%(67,(.(8%9:;(<=(%"&("&#%(
:>8%'>?9%><=((

!"#!$%&&'## .JP!

I(GB&"930!" :"K<%7-(%&)"%&-2&.(%,.&" .7<&" ,<7'8"KL3"93!_"?'", &%%&$(7.'%"A?BB?J7'8" ('"
K.MjP]"B(<&."2,B<&"(%"S$E"#{"!11"|<5"(')"$E"#{"R11"|<5"-?)&<3"I&-2&.(%,.&"7<"87@&'"
.&B(%7@&"%?".??-"%&-2&.(%,.&"#04"¡X53"
D*==*2 %

5O7%M&/$% J+8$,($%
4B?(=&6% &!%4¡A6% % J+8$,($%

4B?(=&6% &!%4¡A6%

.!35 !$! QRS% ,5 ! .!35 !%! QRS% ,$ !
! T% 3*5! ! T% 3*4!
! TRS% +53! ! TRS% +35!
! URT% +&$! ! URT% +(* !
! URV% +<4! ! URV% $5<!

O7%M&/$! J+8$,($%
4B?(=&6% &!%4¡A6! ! J+8$,($%

4B?(=&6% &!%4¡A6!

.!35 !$! QRS% (( ! .!35 !%! QRS% ,+ !
! T% 3$*! ! T% 3*$!
! TRS% 3<$! ! TRS% +5(!
! URT% +43! ! URT% +(5!
! URV% +,$! ! URV% $5*!

!

I(GB&"9300":"K<%7-(%&)"%&-2&.(%,.&".7<&",<7'8"KL3"93!_"?'"1#!*+#(2(7.'%"A?BB?J7'8"('"
K.MjP]"B(<&."2,B<&"(%"S$E"#{"!11"|<5"(')"$E"#{"R11"|<5"-?)&<3"#s5"%I"#¡X5(=(<"G&&'"
)&%&.-7'&)"GH",<7'8"%=&"wi"A.?-"%=&"6IFi")(%(3"n?J&@&./"#ss5"%I"#¡X5(=(<"G&&'"?G%(7'&)"
,<7'8"%=&"wi"A.?-"%=&"6.&<'&B"&L,(%7?'"#KL3"930!53"I&-2&.(%,.&"7<"87@&'".&B(%7@&"%?".??-"
%&-2&.(%,.&"#04"¡X53"
C$-&,$%G%

5O7%M&/$%
J+8$,(

$%
4B?(=&6%

&!%
4¡A6E%

&!%4¡A6EE% % J+8$,($%
4B?(=&6%

&!%
4¡A6E%

&!%4¡A6EE%

.!35 !$! QRS% +++! +** ! .!35 !%! QRS% +&*! +<3!
! T% *$4! *,+ ! ! T% 4+$! 4(<!
! TRS% &4(! (+, ! ! TRS% (<+! ,(, !
! URT% ,(4 ! <(3! ! URT% 354(! 33($!
! URV% <<$! 335+! ! URV% 3+55! 3$$+!

O7%M&/$!
J+8$,(

$%
4B?(=&6%

&!%
4¡A6E!

&!%4¡A6EE! ! J+8$,($%
4B?(=&6%

&!%
4¡A6E!

&!%4¡A6EE%

.!35 !$! QRS% 3<5! +5<! .!35 !%! QRS% +*, ! +(* !
! T% $&,! *5( ! ! T% *<5! 4*+!
! TRS% 44*! &3$! ! TRS% (*3 ! ,+3!
! URT% ($( ! ,3( ! ! URT% <,, ! 35<(!
! URV% ,$4! <+&! ! URV% 33++! 3+*4!

!

!

!

!

!

!

!
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I(GB&"930R" :" K<%7-(%&)" %&-2&.(%,.&" .7<&" ,<7'8" KL3"93!_" ?'"3456( 7.'% "A?BB?J7'8" ('"
K.MjP]"B(<&."2,B<&"(%"S$E"#{"!11"|<5"(')"$E"#{"R11"|<5"-?)&<3"#s5"%I"#¡X5(=(<"G&&'"
)&%&.-7'&)"GH",<7'8"%=&"wi"A.?-"%=&"6IFi")(%(3"n?J&@&./"#ss5"%I"#¡X5(=(<"G&&'"?G%(7'&)"
,<7'8"%=&"wi"A.?-"%=&"6.&<'&B"&L,(%7?'"#KL3"930!53"I&-2&.(%,.&"7<"87@&'".&B(%7@&"%?".??-"
%&-2&.(%,.&"#04"¡X53"

MOU9%
5O7%
M&/$%

J+8$,($%
4B?(=&6%

&!%
4¡A6E%

&!%4¡A6EE% % J+8$,($%
4B?(=&6%

&!%
4¡A6E%

&!%4¡A6EE%

.!35 !$! QRS% 3+(! 3*5! .!35 !%! QRS% 3$4! 3*<!
! T% +$(! +&*! ! T% +44! +,* !
! TRS% $43! $<$! ! TRS% $(, ! *+$!
! URT% *&*! 4+5! ! URT% 453! 4&3!
! URV% 4+4! 4,, ! ! URV% 4&(! &$&!

O7%M&/$! J+8$,($%
4B?(=&6%

&!%
4¡A6E!

&!%4¡A6EE! ! J+8$,($%
4B?(=&6%

&!%
4¡A6E!

&!%4¡A6EE%

.!35 !$! QRS% 33<! 3$3! .!35 !%! QRS% 3$+! 3*&!
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