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>579;=D!6;>O5:>;!769=;693!T-B-BU!%0fÉÑT-:A;6>5:!;=!38F!%00#U9JIádeEfg­<c
íÄ­! T13H8;!#UF! defg®cdeâ#®Eöõ­<"!Z*X ^úùc­áRSûüU
V! TZ_-U9:;F!<9>I38!3:385P!>738; Ó 0W#0 Q^îïÓUV­<"! ËRnVh^UVc
­á *- Óª B9EO89N9;A!M9>;3>;!-7=9<9=D!+:A;Q!TBM-+UTBE58;:!;=!38F!%00$U9:;<"!BM-+
ª %' J"! TðF! ñF! ÌF! NF! ÄÂNú"F! >òú"U! ^óqJ"kcôõJ"qk()
*F!0W#0 ^Yö[âÓUVÖâG a9>I38!3:385P!>738;!Ta-BU! E)GRSûüUV!
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TO3=9;:=!P85H38!3>>;>>E;:=V!Z_-UF! q~E)IáUVÖâG"!BO- Óª -:CD85>9:P!
BO5:AD89=9>!M9>;3>;!-7=9<9=D!B756;!T-BM-BUW/*ZT[IC3>!;=!38F!%002U9:;<"! P^YÎß
ªT©q^dÖF! rsJ"qcôõ^dÖF! ÷^Pån1^øùÚlF!Z_-F! èµ /*Z
»E)Iáü÷aâG"!
!
!
! !
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Table 1. defgh^UVúù 

lRAmACR Îßóòò 20%ÉÑ* 
 1.! óqJ"k 
 2.! ôõJ"k 
 3.! RSpqUV 
 4.! RSûüUV (VAS) 
 5.! ßúûüUV (VAS) 
 6.! £_67UV (HAQ) 
 7.! ûhç�Ðfg (CRP, ESR) 
 íÄÛêjé¬^M+ 1, 2 = 20%èéÉÑ, bÜ 3-7 ^M+ 3 ü&Ó 20%è

é^ÉÑ=´÷aâG. 
 
lSpAmASAS20%ÉÑ* 
 1.! RSûüUV (VAS) 
 2.! RSpqUV (VAS) 
 3.! 67UV (BASFI) 
 4.! �Ð (÷^Pån1^dÖ, øùÚlYÎß(0-10)^:;») 
 íÄÛêj3 ü&èéÓ 20%èé^ÉÑ()* 0-10 ^Yö[âÓª 1 Ôòè

é^ÉÑ9´÷G. E(bÜ, Å1^ 1 ü&Ó 20%()* 1 Ôòèé^ý}
=~aâE;. 

*RA RSÓª ACR Îßóòò 20%ÉÑ9, SpA RSÓª ASAS20%ÉÑ9Ä:­, 
íÄÛê9ë<KS9defg®cÄà­<. RA, rheumatoid arthritis; ACR, 
American College of Rheumatology; VAS, visual analog scale; HAQ, Health 
Assessment Questionnaire; SpA, spondyloarthritis; ASAS, Assessment of 
SpondyloArthritis International Society; BASFI, Bath Ankylosing Spondylitis 
Functional Index. 
!
! !
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!"&"&' '()* 67$

! ûá^Håæñ[ZªF!$"0 äYX^ )*+ Y,þ²[! T-7K9;<3!1jF!ZK989O>!);A9738!
BD>=;E>U! ()*! ùê $% @þ]¸â­ÿ!àòüÎñâ! TZK989O>!);A9738!BD=;E>F!g;>=F!
1K;!G;=K;683:A>U! 9:;áé ­<"!1%ld/åæªF!& öl^ ;7K5WO83:36 Ñæ}[ö]
YÓ"^\Xà[Z9:;áF! ûÌÓþÑÚEÑæ­<j#1$­Úl! T1*U!$000E>F!
%Î[Úl! T1\U!$0E>F! ¶=òú& '0mF! ÑÜ %(n%(7EF! ?ò=òWYsñÉ &(n&(F!
YXñY' $"$EEF! YXñYl(þòú $"$EEF! ¶:YXñY (' )F! *={[Ü #%0"!
Y,þ]ÂF! RSEª&9ÂFáþÑEKGPcF! +aE;PcF! ´¡ZYW9Lå
E;Pc9ú°­<"! §©^â,åæc­á^ 1#!E3P:;=9i3=95:!O6;O36;A!63O9A!P63A9;:=!
;7K5!9E3P;! ! T)Z*-_\U! J"^\Xà[ZÓé ­<j! 1*?E>F!1\$E>F! ¶=òú&
'mF! ÑÜ %(n%(7EF! ?ò=òWYsñÉ %,&n%,&F! YXñY' #"%EEF! YXñYl(þ
òú #"%EEF! ÷HYXñY #?0 )"!
!
!

!"&"!' *89:;<=$

! é ­<Håæñ[Z^î-Yª B=3=9>=9738!Z363E;=697!)3OO9:P!#%!TBZ)#%U! .¶ò¶
/ß! Th;8875E;!M;O36=E;:=!5N!/5P:9=9<;!G;I6585PDF![5:A5:F!d@U! ()* /XGG!=558H5Q!
TYYY":9=67"56PoO654;7=>o75::U! 9 )-1[-g!T)3=KY56C>F!G3=97CF!)-F!dB-U! éÓ_LKG
PcÓ-Y9LEI<"! î-Y^\ñúXñ]ÓªF! ¾V0×F! YXñYZñ1]á
0×F! ¡â»¥ÄF! â,åæc67åæ^ò2måÜF!)5:=6;38!G;I6585P9738!+:>=9=I=;!
TG)+U! 3lt^ùê}F! 3l:R}! T'EE!_3I>>93:!C;6:;8U! =Låâ<"! â,åæª§
4û956­<"! 67åæªvEþÄ}^<÷¿À^ ( Y,þ]956­<"! ß[@
¶7Wòä_Á[â*òWY! T-*1!=558H5QU! 9:;á|[}8]ß[@¶7Wò9ä
_­<"! ¡â»ª N96>=!8;<;8 ^4ü}åo|ñâè^ :I9>3:7;!6;P6;>>56> c­áÅga
â<"! 8ñÉª /5EO/56 ^NOE)1ÓÄ­56Öâ<"! 8ñÉ^J9«¬! T6;P95:!
5N!9:=;6;>=V!*X+U! Eª:kcHz;ñ?YW9=:­<"!0"00'W0"02Li ^ÿ!k¶åâ
Z[9Ä:­92()*<þEJIKG8ñÉ9=>­<"! Pâa^î-YE)1
gX[M Ú¦Ò=?_Öâ<"!./ ÇÉ:^ *X+ EªF! jkcjk« *X+ c­á .B[!
L36<36AWXQN56A!-=83>!T#0&!*X+>UF! ªH *X+ c­á --[!-=83>!T%&!*X+>U!T13H8;%U9Ä:­F!
mÏ #$% ^ *X+ 9=:­<"!
!
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13H8;!%"!G)+ 3lE(FG *X+ ^Â9Uù!

! ! )G+!7556A9:3=;>!
-=83>! g639:!-6;3! Q! D! i!
"#$!%&'(&')*+,-.')!/01&2!3&,4353!1467148..)!9.'049&1!&01&2:!A9<9A;A!H983=;638!36;3>!9:=5!
8;N=o69PK=!K;E9>OK;6;!T2#!*X+>U!

! .65:=38!Z58;F!*9PK=!T.Z!6U! %&! ,%! '!

! .65:=38!Z58;F![;N=!T.Z!8U! W%,! ,$! '!

! +:>I836!/56=;QF!*9PK=!T+/!6U! $?! $! 0!

! +:>I836!/56=;QF![;N=!T+/!8U! W$&! #! 0!

! BIO;6956!.65:=38!_D6I>F!*9PK=!TB._!6U! #,! #'! ,?!

! BIO;6956!.65:=38!_D6I>F![;N=!TB._!8U! W#(! #2! ,&!

! )9AA8;!.65:=38!_D6I>F!*9PK=!T)9A._!6U! $2! #2! ($!

! )9AA8;!.65:=38!_D6I>F![;N=!T)9A._!8U! W$'! #'! (%!

! +:N;6956!.65:=38!_D6I>F!O36>!=693:PI8369>F!*9PK=!T+._!=69!6U! ,%! %'! '!

! +:N;6956!.65:=38!_D6I>F!O36>!=693:PI8369>F![;N=!T+._!=69!8U! W,0! %'! 2!

! +:N;6956!.65:=38!_D6I>F!O36>!5O;67I8369>F!*9PK=!T+._!5O;6!6U! ,%! #,! #&!

! +:N;6956!.65:=38!_D6I>F!O36>!5O;67I8369>F![;N=!T+._!5O;6!8U! W,#! #,! #,!

! Z6;7;:=638!_D6I>F!*9PK=!TZ6;/_!6U! $,! W##! ,0!

! Z6;7;:=638!_D6I>F![;N=!TZ6;/_!8U! W$(! W#%! (2!

! 1;EO5638!Z58;F!*9PK=!T1Z!6U! (#! #$! W$0!

! 1;EO5638!Z58;F![;N=!T1Z!8U! W(0! ##! W$0!

! BIO;6956!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F!*9PK=!T3B1_!6U! ,'! W#! W#0!

! BIO;6956!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F![;N=!T3B1_!8U! W,&! W(! W'!

! BIO;6956!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F!*9PK=!TOB1_!6U! &#! W%(! %!

! BIO;6956!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F![;N=!TOB1_!8U! W&%! W%2! (!

! )9AA8;!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F!*9PK=!T3)1_!6U! ,'! W%! W%,!

! )9AA8;!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F![;N=!T3)1_!8U! W,?! W(! W%%!

! )9AA8;!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F!*9PK=!TO)1_!6U! &#! W%$! W#%!

! )9AA8;!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F![;N=!TO)1_!8U! W&#! W%?! W##!

! )9AA8;!1;EO5638!_D6I>F!=;EO5655779O9=38!O36=F!*9PK=!T=5)1_!6U! ,'! W(2! %!

! )9AA8;!1;EO5638!_D6I>F!=;EO5655779O9=38!O36=F![;N=!T=5)1_!8U! W,'! W,$! #!

! +:N;6956!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F!*9PK=!T3+1_!6U! (&! W%! W(#!

! +:N;6956!1;EO5638!_D6I>F!3:=;6956!A9<9>95:F![;N=!T3+1_!8U! W('! W,! W$2!

! +:N;6956!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F!*9PK=!TO+1_!6U! ,$! W%$! W%'!

! +:N;6956!1;EO5638!_D6I>F!O5>=;6956!A9<9>95:F![;N=!TO+1_!8U! W,$! W%'! W%&!
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! +:N;6956!1;EO5638!_D6I>F!=;EO5655779O9=38!O36=F!*9PK=!T=5+1_!6U! ,(! W,0! W#?!

! +:N;6956!1;EO5638!_D6I>F!=;EO5655779O9=38!O36=F![;N=!T=5+1_!8U! W,%! W,$! W#?!

! Z5>=7;:=638!_D6I>F!*9PK=!TZ5>=/_!6U! $'! W%&! ,$!

! Z5>=7;:=638!_D6I>F![;N=!TZ5>=/_!8U! W$'! W%'! ,%!

! BIO;6956!Z369;=38![5HI8;F!*9PK=!TBZ[!6U! %2! W('! ,2!

! BIO;6956!Z369;=38![5HI8;F![;N=!TBZ[!8U! W%2! W(2! ,?!

! BIO63E36P9:38!_D6I>F!3:=;6956!A9<9>95:F!*9PK=!T3B)_!6U! ,'! W%?! $'!

! BIO63E36P9:38!_D6I>F!3:=;6956!A9<9>95:F![;N=!T3B)_!8U! W,?! W$$! $?!

! BIO63E36P9:38!_D6I>F!O5>=;6956!A9<9>95:F!*9PK=!TOB)_!6U! ,,! W(0! $(!

! BIO63E36P9:38!_D6I>F!O5>=;6956!A9<9>95:F![;N=!TOB)_!8U! W,,! W(&! $$!

! -:PI836!_D6I>F!*9PK=!T-_!6U! ! ,%! W,%! $%!

! -:PI836!_D6I>F![;N=!T-_!8U! W,0! W,&! $0!

! [3=;638!X779O9=38!/56=;QF!>IO;6956!A9<9>95:F!*9PK=!T>[X/!6U! $$! W?#! $2!

! [3=;638!X779O9=38!/56=;QF!>IO;6956!A9<9>95:F![;N=!T>[X/!8U! W$%! W?$! $'!

! [3=;638!X779O9=38!/56=;QF!9:N;6956!A9<9>95:F!*9PK=!T9[X/!6U! (&! W?(! W%!

! [3=;638!X779O9=38!/56=;QF!9:N;6956!A9<9>95:F![;N=!T9[X/!8U! W(,! W?&! W%!

! +:=637387369:;!/56=;QF!*9PK=!T+//!6U! #%! W?(! '!

! +:=637387369:;!/56=;QF![;N=!T+//!8U! W#0! W?,! '!

! .65:=38!);A938!/56=;Q!T);A./U! 0! ($! W#2!

! RIQ=3O5>9=95:38![5HI8;!/56=;QF!*9PK=!TB)-!6U! &! W$! ,'!

! RIQ=3O5>9=95:38![5HI8;!/56=;QF![;N=!TB)-!8U! W,! W$! ,&!

! BIH73885>38!/56=;Q!TBIH/38/U! 0! %#! W#,!

! Z36379:PI83=;!_D6I>F!*9PK=!TZ3/9_!6U! ?! $?! %$!

! Z36379:PI83=;!_D6I>F![;N=!TZ3/9_!8U! W&! $?! %#!

! /9:PI83=;!_D6I>F!3:=;6956!A9<9>95:!T-/U! #! #'! %(!

! /9:PI83=;!_D6I>F!O5>=;6956!A9<9>95:!TZ/U! #! W$?! $0!

! Z6;7I:;5I>!/56=;Q!TZ6;7I:;5I>U! #! W,2! $'!

! /I:;38!/56=;QF!*9PK=!T/I:;38!6U! 2! W?2! %'!

! /I:;38!/56=;QF![;N=!T/I:;38!8U! W'! W'0! %?!

! .65:=38!X6H9=38!/56=;QF!*9PK=!T.X6H!6U! %2! %$! W#&!

! .65:=38!X6H9=38!/56=;QF![;N=!T.X6H!8U! W$0! %(! W#?!

! Z363K9OO573EO38!_D6I>F!3:=;6956!A9<9>95:F!*9PK=!T3Z3L/!6U! %%! W'! W$0!

! Z363K9OO573EO38!_D6I>F!3:=;6956!A9<9>95:F![;N=!T3Z3L/!8U! W%%! W2! W$0!

! Z363K9OO573EO38!_D6I>F!O5>=;6956!A9<9>95:F!*9PK=!TOZ3L/!6U! %$! W$#! W#?!

! Z363K9OO573EO38!_D6I>F!O5>=;6956!A9<9>95:F![;N=!TOZ3L/!8U! W%%! W$%! W#?!



 

21 
 
 

! [9:PI38!_D6I>F!*9PK=!T[_!6U! #(! W&$! W,!

! [9:PI38!_D6I>F![;N=!T[_!8U! W#%! W&&! W,!

! 1;EO5638!.I>9N56E!/56=;QF!3:=;6956!A9<9>95:F!*9PK=!T31.I>/!6U! $#! W$! W(%!

! 1;EO5638!.I>9N56E!/56=;QF!3:=;6956!A9<9>95:F![;N=!T31.I>/!8U! W$%! W(! W(%!

! 1;EO5638!.I>9N56E!/56=;QF!O5>=;6956!A9<9>95:F!*9PK=!TO1.I>/!6U! $&! W%(! W%'!

! 1;EO5638!.I>9N56E!/56=;QF!O5>=;6956!A9<9>95:F![;N=!TO1.I>/!8U! W$&! W$0! W%,!

! 1;EO5638!X779O9=38!.I>9N56E!/56=;QF!*9PK=!T1X.I>/!6U! $,! W,0! W#?!

! 1;EO5638!X779O9=38!.I>9N56E!/56=;QF![;N=!T1X.I>/!8U! W$$! W,(! W#&!

! X779O9=38!.I>9N56E!_D6I>F!*9PK=!TX.I>_!6U! %?! W?,! W#%!

! X779O9=38!.I>9N56E!_D6I>F![;N=!TX.I>_!8U! W%?! W??! W#(!

! .65:=38!XO;67I8IE!/56=;QF!*9PK=!T.X!6U! (#! #2! ,!

! .65:=38!XO;67I8IE!/56=;QF![;N=!T.X!8U! W(0! #'! ,!

! /;:=638!XO;67I836!/56=;QF!*9PK=!T/X!6U! (2! W&! ##!

! /;:=638!XO;67I836!/56=;QF![;N=!T/X!8U! W('! W2! #%!

! Z369;=38!XO;67I8IE!/56=;QF!*9PK=!TZX!6U! (2! W%'! %%!

! Z369;=38!XO;67I8IE!/56=;QF![;N=!TZX!8U! W('! W$%! %0!

! Z83:IE!Z5836;F!*9PK=!TZZ!6U! ('! W(! W?!

! Z83:IE!Z5836;F![;N=!TZZ!8U! W(?! W&! W?!

! L;>7K8pp>!_D6I>F!*9PK=!TL_!6U! (&! W#?! ?!

! L;>7K8pp>!_D6I>F![;N=!TL_!8U! W(,! W%0! ?!

! Z83:IE!1;EO5638;F!*9PK=!TZ1!6U! ,,! W%,! #%!

! Z83:IE!1;EO5638;F![;N=!TZ1!8U! W,$! W$0! ##!

! BIO637387369:;!/56=;QF!*9PK=!TB//!6U! '! W?(! #(!

! BIO637387369:;!/56=;QF![;N=!TB//!8U! W'! W?$! #,!

! X779O9=38!Z58;F!*9PK=!TXZ!6U! #'! W2,! '!

! X779O9=38!Z58;F![;N=!TXZ!8U! W#?! W2?! ?!

! ! ! ! !
"#$!%&'(&')*+,-.')!/01&2!3&,4353! 1467148..)! 25;9.'049&1! &01&2:! A9>6;P36A;A!/;6;H638!
hK9=;!)3==;6F!/;6;H638!/56=;QF!3:A![3=;638!a;:=697I836!36;3>!T#,!*X+>U!

! 1K383EI>F!*9PK=!T1K383EI>!6U! ##! W#'! ?!

! 1K383EI>F![;N=!T1K383EI>!8U! W#0! W#2! &!

! /3IA3=;F!*9PK=!T/3IA3=;!6U! #$! #0! #0!

! /3IA3=;F![;N=!T/3IA3=;!8U! W#$! 2! #0!

! ZI=3E;:F!*9PK=!TZI=3E;:!6U! %,! %! 0!

! ZI=3E;:F![;N=!TZI=3E;:!8U! W%,! 0! 0!
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! Z3889AIEF!*9PK=!TZ3889AIE!6U! %0! W(! W#!

! Z3889AIEF![;N=!TZ3889AIE!8U! W#2! W,! W#!

! L9OO573EOI>F!*9PK=!TL9OO573EOI>!6U! %&! W%#! W#(!

! L9OO573EOI>F![;N=!TL9OO573EOI>!8U! W%,! W%$! W#(!

! -EDPA383F!*9PK=!T-EDPA383!6U! %$! W(! W#'!

! -EDPA383F![;N=!T-EDPA383!8U! W%$! W,! W#'!

! -77IEH;:>F!*9PK=!T-77IEH;:>!6U! 2! #%! W?!

! -77IEH;:>F![;N=!T-77IEH;:>!8U! W2! ##! W?!

! g639:WB=;E! 0! W$0! W$,!

! ! ! ! !
//$!/01&2:!/;6;H;8836!O367;883=95:!T%&!*X+>U! ! ! !
! /;6;H;88IE!/6I>#F![;N=!T/;6;H#!8U! W$&! W&&! W$0!

! /;6;H;88IE!/6I>#F!*9PK=!T/;6;H#!6U! $'! W&?! W$0!

! /;6;H;88IE!/6I>%F![;N=!T/;6;H%!8U! W%2! W?$! W$'!

! /;6;H;88IE!/6I>%F!*9PK=!T/;6;H%!6U! $%! W&2! W(0!

! /;6;H;88IE!$F![;N=!T/;6;H$!8U! W2! W$?! W#2!

! /;6;H;88IE!$F!*9PK=!T/;6;H$!6U! #%! W$,! W#2!

! /;6;H;88IE!(!,F![;N=!T/;6;H(,!8U! W#(! W((! W#?!

! /;6;H;88IE!(!,F!*9PK=!T/;6;H(,!6U! #&! W((! W#2!

! /;6;H;88IE!&F![;N=!T/;6;H&!8U! W%$! W,'! W%(!

! /;6;H;88IE!&F!*9PK=!T/;6;H&!6U! %(! W,'! W%,!

! /;6;H;88IE!?HF![;N=!T/;6;H?!8U! W$%! W&0! W(,!

! /;6;H;88IE!?HF!*9PK=!T/;6;H?!6U! $$! W&$! W('!

! /;6;H;88IE!'F![;N=!T/;6;H'!8U! W%&! W,,! W('!

! /;6;H;88IE!'F!*9PK=!T/;6;H'!6U! %,! W,&! W(2!

! /;6;H;88IE!2F![;N=!T/;6;H2!8U! W##! W(2! W(&!

! /;6;H;88IE!2F!*9PK=!T/;6;H2!6U! 2! W(2! W(&!

! /;6;H;88IE!#0F![;N=!T/;6;H#0!8U! W%$! W$(! W(%!

! /;6;H;88IE!#0F!*9PK=!T/;6;H#0!6U! %&! W$(! W(#!

! a;6E9>!#!%!Ta;6#%U! #! W$2! W%0!

! a;6E9>!$!Ta;6$U! #! W(0! W##!

! a;6E9>!(!,!Ta;6(,U! #! W,%! W?!

! a;6E9>!&!Ta;6&U! #! W&&! W#&!

! a;6E9>!?!Ta;6?U! #! W?%! W%,!

! a;6E9>!'!Ta;6'U! #! W&(! W$(!



 

23 
 
 

! a;6E9>!2!Ta;62U! #! W,,! W$,!

! a;6E9>!#0!Ta;6#0U! 0! W(&! W$%!
!
!
! !
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!"&"+' >$ ,- ?@2ABC9D-E$

! V8 ./ cªF!./ ^Úl8õVE)GÂY9ÇÉKG<÷F!Y9:A5Y!=9E;!>;69;> 9Ù
Ä­<¥JikÓ:G"!.96>=!8;<;8!3:38D>9> ÓªF! @LLM! T[;5:36A9!3:A!a3:!M;!a988;F!
%0#,U! 9AwEF!gX[M ^Ú¦Ò9 $& BÔò^ Y9:A5Y Eö×­F! Ä Y9:A5Y ^ÂC
Úl9 #' BßÜYXñüÖÜGPcÓF!=9E;!>;69;> èEmÏ #' ^ Y9:A5Y 9ÙÄ­<"!
ÄÚ¦Ò^ Y9:A5Y lEÜ;á *X+ l^¥Jik9ü÷¶åò}þ[õD­<»F! K
Eå+ ./ 9Ð_­<"!B;75:A!8;<;8!3:38D>9> ÓªF! tßï_:ñ[Zóòò! T:q$$U! ^
+- RSû_Ó ./ \Z[]9UV­<"! >¿^NOTM;E;6=i9!;=!38F!%0#2Uc¥CEÄ
*X+ lLÒ9 # L! TKEå+ #$% ^ *X+ ¥E^ûá^§~måÜq'&(& "QU! Ó¯â
F­F! G^"Q! T#' LU! Ó Y9:A5Y 9ãØ­<"! "EF! Kèá^ûá^LÒ9Úl^"
QÓPm­F!'&(&n#'n$$!TRSkU! ^LÒ9ãØ­<"! ¿ÖEF!CWE;3:>``WXYZ=]
áßâH=ÉÜ9F!  aâ<LÒEÎsñ]õIb9=:­áÄ:­<"! WXYZ=
]áßâH=ÉÜªF! JÅ8¿ª»9KFG<÷E ,00 ç^fL9L;F! ÄfLÚE
ó]òâñüò2^X]MÜEÀç}9LI<"! \^PQF!C {^WXYZ[ó]òâ
ñüT#$%!Q!#$% LÒU()*F! Ä>å]ü>^ ./ LÒE]gKG]gKG\Z[]^
WXYZXóâ= aâ<"! RS^ûá^ ./ LÒEF! NO=¿ªcEGó]òâñ
ü^WXYZXóâ9×1:á<"! E(F! Ø#8Eó]òâñüLÒªF! ÄWXYZ
\Z[]è^ *X+!=5!*X+ LÒ^:;c­áÏÐÖâ<"!äô:ñ[Zóòò^ÄLÒ
EÜ;áJ¥CEF! ï_:ñ[ZóòòÓÙÄ­< C {^WXYZ\Z[]^Äó]
òâñüc^NO=¿ªÓ:Gó]òâñü^Xóâ9×1:á<"! nØÖâ<WX
YZ[9:;áF! Ä{»^ÄWXYZ[\Z[]^_`rs9ÏÐ­<"!
!
!
! !
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!"&".' FG?@$

! IùõkªÂ3»cPöòîïT9:=;6bI36=98;!63:P;V!+^*UÓ#¬­F! ÛäH=[õk
ªQÓ#¬­<"! ]g^E;»^äÄc­áí2ch|Ó/R­<xöÔöÉ!
T-:38D>9>!5N!75<3693:7;V!-G/Xa-U! 9LE;F! ]g^:G»Eª O396;A!=W=;>= 9:;<"!
øZäãEª 1IC;DW@63E;6 O9:;F!.3E98DWY9>;W;6656!T.h\U! 90×­< O »9ü÷
<"! åo¥JEª Z;36>5: ís¥Jik9:;<"!./ »E)GdefghÑìEÜ;
á *;79;<;6!5O;63=9:P!7K3637=;69>=97!T*X/U! öÉ9L;F! Så«Tí! T36;3!I:A;6!=K;!7I6<;V!
-d/U! ÓUV9LI<"! ÂÄÖâ<WXYZ[\Z[]9)1YÇKG<÷EF! ÄW
XYZ[\Z[]^ ./ »^U;9 *X+ ó[Y^Ó$O9:;áëà­<"! WXYZ
[ó]òâñüLÒ^ÄWXYZ[Â9LÒ^ÄLzcE/EG4I^Vù9Äà
­F! ¥î *X+ banîGKèá^Vù9Ã­;óòòc­áöõ­<"! "EF! Pâa
^Ã­;óòòEhtâGKèá^VùE]­áøõÅ\Xàò=òW4üåo|ñ
â9_L­F! Ä *X+ E]­á . WÏÅ()*JIKGÕ0× *X+ róâ^ O »9n
Ø­<"!g;:43E9:9rL57KH;6P O9Ä:­ N38>;!A9>75<;6D!63=;!T.M*U! 0×Öâ< *X+ ró
â^ O »9Ð_­<"! WÏ8Eà¯EÄ ./ E(;áF! NÖ 1I6C;DW@63E;6 øZäãä
ÄE)1F! ÄWXYZ[\Z[]èÓWÏ8Eà¯E¿JX^:G ./ 9?_­<"!
ûá^WÏÇÉEª R)Z!Z65!#(!TB-B!+:>=9=I=;!+:7"F!/36DF!G/F!dB-U! t<ª )-1[-g!
T)3=KY56C>F!G3=97CF!)-F!dB-U! 9=:­<"!.M* 0×»()* .\h 0×»9hY O »
= 0"0, Õë^EmEWÏ+8Eà¯c­<"!
!
!
!
! !
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!"!$ HI$

!"!"#$ 01JK$

! !
ï_:ñ[Zóòòc­á $$ »F! äô:ñ[ZóòòEª $# »=¨LMEá'Ö

â<"! \â¦â^RSTUEÜ;áª 13H8;!$ ()* 13H8;!( E°K"! t<F! defg
®cdeâ#®Eöõ­<RSTU9 138H;!, c !"#$%&' E°­<(& ï_:ñ[Zóò
ò! T:q$$UE(;áF! Zhª %, [! T?&fUF! í2^Â3»ª &%s(%W?#",tF!Z_- ^Â3»ª
?s,W2tÓ:I<"! Û\ËR^äsª *-!T:q%%F!&?fUF!BO-!T:q##F!$$fU! Ó:1F! ËRnV
húù^ó[YXñ]ª BM-+!%#"'!s#("(W$%"$tF!-BM-BW/*Z!%"(,!s%"#,W$"(0tÖI<"! =
:­<no+8pqªø]Eå<Iá;<=F!1IE56!:;765>9>!N37=56W !̂ T1G.W Û! q5
ÿ^=:=¿JøÁF! x +:=;68;IC9:W&!T+[W&U! x_= % ç&EøbI<"! äô:ñ[Zó
òò! T:q$#U! E(;áªF! Zhª %# [! T&'fUF! í2^Â3»ª ,&!s(,W&'tF!Z_- ^Â3
»ª ?s,W2tÓ:I<"! Û\ËR^äsª *-!T:q#2F!&#fUF!BO-!T:q#%F!$2fUÓ:1F! ËR
nVhúù^ó[YXñ]ª BM-+!%,"%!s##"%W$$"$tF!-BM-BW/*Z!$"##!s%"0&W$"'2tÖI<"!
=:­<no+8pqªx +[W& x_=¿JøÁF!1G.W^q5ÿª % ç&EøbI<"!
!
!
! !
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13H8;!$"! ï_:ñ[Zóòò^RSTU!

! +-!T:q$$U!
! deî! deÖ!

í2F! 4! &%!s($W?#",t! !
ZhF!:! %,!T?&fU! !
Z_-!T0W#0U! ?!s,W2t! $"%!s0"?W,"#t!
q~^ a-B!T0W#0U! ,!s$"'W?t! $"%!s0"&W,t!
_DçlF! í! ,!s0",W#,t! !

! *-F!:! %%!T&?fU! !
! BO-F!:! ##!T$$fU! !
ä0ñ[Z! ! !
! =>?@çéF!:! %0!T&#fU! !
! x}òâ=]}`ú@üx_F!:! #2!T,'fU! !
! /*ZF!EPoA[! 0"$(!s0"0,W%"0%t! 0"0$!s0W0"#$,t!
ËRnVhYÎß! ! !
! BM-+!T*-F!:q%%U! %#"'!s#("(W$%"$t! ?"#!s%"''W#%"(t!
! -BM-BW/*Z!TBO-F!:q##U! %"(,!s%"#,W$"(0t! %"%,!s#"&2W%"&(t!
derãà]! ! !
! x 1G.Wu x_F!:! #%!T$&fU! !
! x +[W& x_F!:! &!T#'fU! !
! ßÇZóúòF!:! ,!T#&fU! !
! R3:I>WC9:3>; q5ÿF!:! &!T#'fU! !
! =Á,}?9F!:! #!T&fU! !
! x +[W#? x_F!:! %!T&fU! !
! x +[W#%o%$ x_F!:! 0! !
W:ÿ! ! !
! áâÎÎâ@ÎñüF!:F!EPoA3D! #&!T('fUF!,!s,W#0t! !
! àòòr,s[òF!:F!EPoY;;C! #0!T(%fUF!2!s&W#0",t! !
! sXaYâ¶7Ï=ã]F!:! ##!T(&fU! !
! ZWâ=ÜYF!:! ,!T%#fU! !
! ñáX@|üF!:! (!T#?fU! !

k»ª :!TfUJ­ÁªÂ3»! sîïtÓ#¬­<"!+-F!9:N83EE3=56D!36=K69=9>S!Z_-F!O3=9;:=!
P85H38!3>>;>>E;:=S!a-BF!<9>I38!3:385P!>738;S!*-F!6K;IE3=59A!36=K69=9>S!BO-F!>O5:AD8536K=969=>S!
BM-+S!>9EO89N9;A!A9>;3>;!37=9<9=D!9:A;QS!-BM-BF!-:CD85>9:P!BO5:AD89=9>!M9>;3>;!-7=9<9=D!B756;S!
1G.F!=IE56!:;765>9>!N37=56"!
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13H8;!("! äô:ñ[Zóòò^RSTU!

! +-!T:q$#U!
! deî! deÖ!

í2F! 4! ,&!s(,W&'t! !
ZhF!:! %#!T&'fU! !
Z_-!T0W#0U! ?!s,W2t! (",!s#",W?t!
q~^ a-B!T0W#0U! ?!s,W't! (!s0",W?t!
_DçlF! í! ?!s#W#%t! !

! *-F!:! #2!T&#fU! !
! BO-F!:! #%!T$2fU! !
ä0ñ[Z! ! !
! =>?@çéF!:! #,!T('fU! !
! x}òâ=]}`ú@üx_F!:! #,!T('fU! !
! /*ZF!EPoA[! 0"'#!s0"0(W$"#t! 0"0$!s0W0"0?t!
ËRnVhYÎß! ! !
! BM-+!T*-F!:q%%U! %,"%!s##"%W$$"$t! ?"#!s$W#%t!
! -BM-BW/*Z!TBO-F!:q##U! $"##!s%"0&W$"'2t! #"'0!s#"0&W%"22t!
derãà]! ! !
! x 1G.Wu x_F!:! 2!T%2fU! !
! x +[W& x_F!:! ##!T$,fU! !
! ßÇZóúòF!:! 0! !
! R3:I>WC9:3>; q5ÿF!:! %!T&fU! !
! =Á,}?9F!:! %!T&fU! !
! x +[W#? x_F!:! ,!T#&fU! !
! x +[W#%o%$ x_F!:! #!T$fU! !
W:ÿ! ! !
! áâÎÎâ@ÎñüF!:F!EPoA3D! 2!T%2fUF!,!s(",W&",t! !
! àòòr,s[òF!:F!EPoY;;C! ##!T$$fUF!#0!s'W#%t! !
! sXaYâ¶7Ï=ã]F!:! &!T#2fU! !
! ZWâ=ÜYF!:! #!T$fU! !
! ñáX@|üF!:! 0! !

k»ª :!TfUJ­ÁªÂ3»! s+^*tÓ#¬­<"!+-F!9:N83EE3=56D!36=K69=9>S!Z_-F!O3=9;:=!
P85H38!3>>;>>E;:=S!a-BF!<9>I38!3:385P!>738;S!*-F!6K;IE3=59A!36=K69=9>S!BO-F!>O5:AD8536K=969=>S!
BM-+S!>9EO89N9;A!A9>;3>;!37=9<9=D!9:A;QS!-BM-BF!-:CD85>9:P!BO5:AD89=9>!M9>;3>;!-7=9<9=D!B756;S!
1G.F!=IE56!:;765>9>!N37=56"!
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13H8;!," ï_:ñ[ZóòòE(FGdefg®cdeâ#®^RSTU 

! +-!T:q$$U!
! defg®! T:q%0U! deâ#®! T:q#$U!

í2F! 4! &(!s,,W?%t! (2!s$&W&2t!
ZhF!:! #,!T&#fU! #0!T$2fU!
Z_-!T0W#0U! ,!s(W?"'t! ?!s$"$W?t!
q~^ a-B!T0W#0U! ,!s(W?"'t! ?!s$"$W?t!
_DçlF! í! ,!s0W%%t! (!s#",W#$t!

! *-F!:! #(!T?0fU! '!T&%fU!
! BO-F!:! &!T$0fU! ,!T$'fU!
ä0ñ[Z! ! !
! /*ZF!EPoA[! 0",$!s0"0$W%"0(t! 0"%'!s0"0?W%"$2t!
ËRnVhYÎß! ! !
! BM-+!TN56!*-U! #?"?!s#$"(W%&"(t! %2",!s#("'W$("'t!
! -BM-BW/*Z!TN56!BO-U! %"($!s%"0W$"'%t! %"&(!s#"'%W$"%,t!

k»ª :!TfUJ­ÁªÂ3»! sîïtÓ#¬­<"!+-F!9:N83EE3=56D!36=K69=9>S!Z_-F!O3=9;:=!
P85H38!3>>;>>E;:=S!a-BF!<9>I38!3:385P!>738;S!*-F!6K;IE3=59A!36=K69=9>S!BO-F!>O5:AD8536K=969=>S!
BM-+S!>9EO89N9;A!A9>;3>;!37=9<9=D!9:A;QS!-BM-BF!-:CD85>9:P!BO5:AD89=9>!M9>;3>;!-7=9<9=D!B756;"!
! !
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!"#$%&'(& äô:ñ[ZóòòE(FGdefg®cdeâ#®^RSTU&

! +-!T:q$#U!
! defg®! T:q#2U! deâ#®! T:q#%U!

í2F! 4! ,(!s(,W&?t! (?!s&#W?0t!
ZhF!:! #$!T&'fU! '!T&?fU!
Z_-!T0W#0U! &!s,W't! ?",!s,W2"'t!
q~^ a-B!T0W#0U! ?!s,W't! ?",!s,W2"'t!
_DçlF! í! ?!s#W#%t! (!s#W#?t!

! *-F!:! #%!T&$fU! ?!T,'fU!
! BO-F!:! ?!T$?fU! ,!T(%fU!
ä0ñ[Z! ! !
! /*ZF!EPoA[! #"(&!s0"0(W(",%t! 0"$0!s0"0(W%"0(t!
ËRnVhYÎß! ! !
! BM-+!TN56!*-U! %,",!s##"(W$$"&t! #'!s##"%W$$"$t!
! -BM-BW/*Z!TN56!BO-U! $"??!s%"##W$"2&t! $"#!s#"2(W$"(&t!

k»ª :!TfUJ­ÁªÂ3»! sîïtÓ#¬­<"!+-F!9:N83EE3=56D!36=K69=9>S!Z_-F!O3=9;:=!
P85H38!3>>;>>E;:=S!a-BF!<9>I38!3:385P!>738;S!*-F!6K;IE3=59A!36=K69=9>S!BO-F!>O5:AD8536K=969=>S!
BM-+S!>9EO89N9;A!A9>;3>;!37=9<9=D!9:A;QS!-BM-BF!-:CD85>9:P!BO5:AD89=9>!M9>;3>;!-7=9<9=D!B756;"!
! !
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!"!"%$*/ 01LMNO>$ ,- ABC98P8-$

!
! CWE;3:>``WXYZ=]á9:;áF! ï_:ñ[ZóòòbaV8 ./ \Z[]9¥
Ä­<! T.9PI6;!#U"! WXYZ[k C ªF! >¿! TM;E;6=i9!;=!38F!%0#2U! 9AwE Cq$ ba
Cq? tÓõ}ÖÜGëà8öÉ9L;JÄ­<"!Cq, ^WXYZ[kÓªWXYZ[
l¥Jikª¿ª! T6!q!0"00'U! EEI<J^ F̂!# ç&^WXYZ[\Z[]ªG^ %W
, ç&^WXYZ[\Z[]c78¥J=Æaâ<! T.9PI6;!%-F!gU"! )IáF!Cq, EÆ
aâ<WXYZ[\Z[]^ % ç&ba , ç&9:;á E5A9N9;A!%W,!O3==;6:> 9Äà­
¯bWXYZ=]á9LI<cPêF!E5A9N9;A!%W,!O3==;6:> ^WXYZ[l¥Jik! T6!
q!0"0#$U! ª Cq( ^WXYZ[l¥Jik! T6!q!0"0%,U)1²bI<"!E5A9N9;A!%W,!O3==;6:>
c Cq( ^ÄWXYZ[l^¥JikJ²bI<PcbaF!E5A9N9;A!%W,!O3==;6:> =¿Ä
EWXYZ[kÓ:GPc=°Öâ<! T.9PI6;!%/U"! "EF! ¥ÄÖâ<WXYZ[\Z
[]! T.9PI6;!$U! Eäô:ñ[Zóòò9¡¢­F! WÏÇÉ9LI<! T.9PI6;!#U"! !
!
!
!
! !
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!
.9PI6;!#"! V8 ./ ^WXYZ[\Z[]^JÄ!
ï_:ñ[Zóòò^ N)*+ ñ[Z9:;áV8 ./ ÇÉ9L; CWE;3:>``WXYZ
=]áE)Iá ./ \Z[]9¥Ä­F! $%ñ[Zc¥JÇÉ9LEI<"! ÖaEF! ¥
ÄÖâ< ./ \Z[]9äô:ñ[ZóòòEÄg­$%ñ[Zc^JIhEÜ;á
ÇÉ9LI<"!
!
!
!
! !
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!

!
!
.9PI6;!%"!CWE;3:>``WXYZ=]á^âLc¥ÄÖâ< ( Ü^WXYZ[\Z[]!
T-U!CWE;3:>``WXYZ=]áßâH=ÉÜEbIá Cq$ ba Cq? ^îïÓV8 ./
^WXYZ[\Z[]9 <"!TgUWXYZ[l^¥Jikª Cq, ^ÚE¿J²bI
<"!Cq, ba Cq? ÓªWXYZ[l^d;78¥J=Æaâ<"!T/UCq, ^WXYZ[\
Z[]^M+ % ç&ba , ç&^WXYZ[9:;< E5A9N9;A!%W,!O3==;6:> ª Cq( )
1J²;WXYZ[l¥JikÓ:1F!Cq( ^ÄWXYZ[c^¥JªcbI<"!
! !
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!
.9PI6;!$"! ï_:ñ[Zóòòba aâ< ( Ü^WXYZ[\Z[]!
ï_:ñ[Zóòòba¥ÄÖâ< ( Ü^WXYZ[\Z[]! T.9PI6;!% ^dåeèU!
^ ./!E3=69Q 9°­<"!v./!<38I;v!w!0"% ^ ./ EÜ;áF!g639:!Y9;Y!
TK==O>VooYYY":9=67"56PoO654;7=>oH:<oU! 9:;áfå­<"!
!
!
! !
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$

!"!"&$ >$ ,- ABC98P98-:QRST2UVWXY:

Z[$

!
! V8 ./ WXYZ[\Z[]^_`s9F! Ä{»zcEúâòò­<! T.9PI6;!(-F!
gU"! ï_:ñ[ZóòòE(FGÇÉÓªF! WXYZ[\Z[] ( ^_`s=¿J²
;Pc=°Öâ<"! Pâªäô:ñ[ZóòòE(;áJ4g­<"! !
! WXYZ[\Z[]^_`scdefgh^JiEÜ;á^ÇÉ9LI<cPêF!
ï_:ñ[ZóòòE(;áªno+8pqE]­áhòEfg­<defg®^
+- RS! T:q%0U! ÓªF! deâ#®! T:q#$U! cäã­áà¯EWXYZ[\Z[] $ ^
_`s=­bI<! T.9PI6;!,-U"! äô:ñ[ZóòòE(;áJ¥CEF! defg®!
T:q#2U! Óªdeâ#®! T:q#%!U! cäã­áWXYZ[\Z[] $ ^_`s=­ÁF! ï
_:ñ[Zóòòba aâ<PQc4g­á;<! T.9PI6;!,gU"WXYZ[\Z[]
$ ^"nscdefgh^JIEÜ;á^ *X/ ÇÉÓªF! ï_:ñ[ZóòòÓ
-d/!0"?(&%!T2,f/+V!0",??#W0"2#,%UF! äô:ñ[ZóòòÓ -d/!0"?0'$!T2,f/+V!
0",%%(W0"'2($UcF! defghcà¯EJI­á;GPc=°Öâ<! T.9PI6;!&-F!gU"! Ö
aEF! WXYZ[\Z[] $ ^"nsªF!BM-+F!-BM-BW/*ZF!Z_-F! q~^ a-B E)
GÄ�$%YÎß^ÉÑscà¯E×^¥J=~aâ<! T.9PI6;!?-F!gF!/U"!
!
! !
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!

!

.9PI6;!("! V8 ./ WXYZ[\Z[]^"ns!
T-U! ï_:ñ[Zóòò^WXYZ[\Z[]"nrs"!TgU! äô:ñ[ZóòòE
(FGWXYZ[\Z[]^"nrs"!lZ#$%!c0"0,F!llZ#$%!c0"0#F!llllZ#$%&c0"000#F!
í2ch|9/R­< -G/Xa- ()* 1IC;DW@63E;6!=;>= E)GNÖäÄ"! úâòò
()*åª{D^ +- RS^ìÄ»9#­á;G"!
! !
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!

!
.9PI6;!,"! defghcÄWXYZ[\Z[]^"ns^äã!
T-Uï_:ñ[Zóòòc! TgUäô:ñ[ZóòòE(;ádefg®()*deâ
#®\â¦âEgî<ÄWXYZ[\Z[]^"ns9äã­<"!lZ!c0"0,F! í2ch
|9/R­< -G/Xa-"! áX¶ª:;»iùêjXÓ#°­<"!
! !
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!

.9PI6;!&"! WXYZ[\Z[] $ ^"ns9:;<defghE]KG *X/ ÇÉ!
T-Uï_:ñ[Zóòò()*! TgUäôñ[ZóòòEÜ;áF! WXYZ[\Z[] $
^"ns9:;ádefghEJ­á *X/ ÇÉ9LI<"!
!
!
! !



 

39 
 
 

!

!
.9PI6;!?"! Ä$%úùcWXYZ[\Z[] $ ^"ns^¥JÇÉ!
Wm­<ñ[Zóòò9:;áF! $%ñ[Zc­áT-UËRnVhTBM-+o-BM-BW
/*ZUF!TgUZ_-F!T/Uq~^ a-B ^\â¦â^\Xà[ZcF! WXYZ[\Z[] $ ^_
`sc^JiEÜ;áÏß.]¥JÇÉ9LI<"!
!
! !
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!"!"!$ UVWXYLZ[\O>$]^_H $̀

!
! ÄWXYZ[\Z[]^°KÂY9äã­<"!-G/Xa-!3A4I>=9:P!3P;!3:A!>;Q ()*
O5>=!K57!1IC;DW@63E;6!=;>= E)GøZäãE)GÇÉ9LI<cPêF! WXYZ[\Z
[] $ ªG^WXYZ[\Z[]cäã­áF!9:N;6956oE9AA8;!=;EO5638!PD6I>F!
O6;oO5>=7;:=638!PD6I>F!>IO63E36P9:38!PD6I>F!3:PI836!PD6I>F!89:PI38!PD6I> ^)MEF! FEúH
jklF! ()*4©^jk««¬lÓWÏ8E­;678Pmh9°­á;<!
T.9PI6;!'U"! WXYZ[\Z[] $ E(FGWÏ+8Eà¯Eõ}^:G ./!
9õ[ò?òúE­á .9PI6;!2 E°­<"! G^WXYZ[EÜ;áªF! WXYZ[#
ªî§§©jklF! WXYZ[% ªªHèF! WXYZ[( ªjk««¬èE(;á­;
678Pmh=°Öâ<"! )IáF! úHjkl^678Pmh=­abÓ_`KGP
cªF!+- RSE(;áno+8pq^de#QcJI­á;GPc=°Öâ<"!
!
!
!
! !
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!

.9PI6;!'"! ÄWXYZ[\Z[]^ÂY8E«¬l^Pmh!
ÄWXYZ[\Z[]E(FGF! G^WXYZ[E]­áWÏ8Eà¯E/EG ./
9°­<"! í2ch|9/R­< -G/Xa- ()* 1I6C;DW@63E;6!=;>= E)GNÖäÄ"!
ÄWXYZ[\Z[]^ÂYc­áF! \Z[] # ^î§§©jkF! \Z[] % ^ªHF!
\Z[] $ ^úHjklF! \Z[] ( ^jk««¬E(;áGcWÏ8Eà¯E/E
G ./ =¥ÄÖâ<"!
!
! !
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!

!
.9PI6;!2"! WXYZ[\Z[] $ E(FGWÏ8Eà¯E ./!
WXYZ[\Z[] $ E(;áF! G^WXYZ[\Z[]cäã­áWÏ8Eà¯E
./ 9õ[ò?òúE°­<"! Ä *X+ ^/0EÜ;áª 13H8;!% 9Ak(!
!
! !

!"#$%&'(&)*#+,&-%.
/,&&%0)(",*12,%++"2"%*(#
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!"!"+$ abc$deLfO>$ ,- QRghi:jk$

!
! ï_:()*äô:ñ[Zóòò9måÜ<Wmñ[Zóòò9:;áF! no+8
pq"#î^V8 ./ WXYZ[\Z[] $ ^"nscF! no+8pqE)Gde#
Q^Ji9öÉ­<"! Wmñ[Zóòò^TUª 13H8;!? E°­<"!1G.W^q5ÿ9"
#Öâ< +- RS! T:q%#U! ^M+F! WXYZ[\Z[] $ ^"nsªdefg®Óà
¯E­bI<! T.9PI6;!#0-U"! t<F! ö 1G.W^q5ÿE)Gde9MF< +- RS!
T:q($U! E(;áªF! WXYZ[\Z[] $ ^"nsªdefg®! T:q%(UÓ­;lë
=:I<=WÏ+8Eà¯Xª°ÖEbI<! T.9PI6;!#0gU"! !
! no+8pq^de~Ý=WXYZ[\Z[] $ ^_`sEmnKuvEÜ;áJ
äã­<! T.9PI6;!#0/U"! äô:ñ[ZóòòE(FGdeÂC $ ±îÖ^ N)*+ ñ[
Z9:;áÇÉ­<"! defg®ÓªF! deÂC $ ±îÖWXYZ[\Z[] $ ^_
`sªà¯E²«­á;<"! 4NÓF! deâ#®ÓªdeîbaWXYZ[\Z[]
$ ^_`sª²ÁF! deÂC $ ±îÖJ²;»^tto<âá(1XªÆaâEbI
<"!
!
!
! !
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13H8;!?(& Wmñ[Zóòò^RSTU& &

! +-!T:q&(U!
! 1G.W^q5ÿ®!

T:q%#U!
ö 1G.W^q5ÿ®!

T:q($U!
ËRöõ! ! !

*-! '!T$'fU! $$!T??fU!
BO-! #$!T&%fU! #0!T%$fU!

defgh! ! !
defg®! #,!T?#fU! %(!T,&fU!
deâ#®! &!T%2fU! #2!T((fU!

derãà]! ! !
x 1G.W^q5! ! !

ñ]¶=,}?9! #!T,fU! !
! ! %Z¸âóúò! #%!T,?fU! !
! ! H=Ü?9! #!T,fU! !

! ! óâò=É?9`Hâ! (!T#2fU! !
x +[W& x_! ! #?!T(0fU!

! ßÇZóúò! ! &!T#(fU!
! R3:I>WC9:3>; q5ÿ! ! '!T#2fU!
! =Á,}?9! ! $!T&fU!
! x +[W#? x_! ! '!T#2fU!
! x +[W#%o%$ x_! ! #!T%fU!

k»ª :! TfU Ó#¬­< "! +-F! 9:N83EE3=56D! 36=K69=9>S! *-F! 6K;IE3=59A! 36=K69=9>S! BO-F!
>O5:AD8536K=969=>S!1G.F!=IE56!:;765>9>!N37=56"!
!
!
!
! !
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!
.9PI6;!#0"! V8 ./ WXYZ[\Z[] $ ^"nscdefgh^Ji!
Wmñ[ZóòòE(FG +- RSÓ^WXYZ[\Z[] $ ^"nscdefgh
^Ji9°­<"!T-U!1G.W^q5ÿÓdeÖâ< +- RS! T:q%#S!#, [^defg®9
hYU"!TgU! ö 1G.W^q5ÿÓdeÖâ +- RS! T:q($S!%( [^defg®9hYU"!lZ!c!
0"0,F! í29h|9/R­< -G/Xa-"! áX¶ª:;»iùêjXÓ#°­<"!T/U! n
o+8pq^"#îÖ^WXYZ[\Z[] $ "ns^äã"! äô:ñ[Zóòò!
T:q$#U9=:­<"!lZ!c!0"0,F!Z396;A!=W=;>="! áX¶ª:;»iùêjXÓ#°­<"!
!
! !
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!"+$ lm$

!
! ¨LMÓªF!N)*+ ÓGxÖâ<H^V8 ./ ^\Z[]^M+F! ÂEúHjklP
m^­Ö=F!+- RSE(FGno+8pq"#Ö^ËRnVhc Z_- ^ÉÑEJI
­á;GPc=°Öâ<"! no+8pqE)GdeÖªF! V8 ./ ^M+úHjkl
Pm^­;\Z[]^"nrs=>l­á;<"!

V8 ./ ÇÉªF!gX[M Ú¦Òû_9ñcÜEtc÷áÇÉKGÑ8 ./ cäã­
áF! )1pl8EH^Pmh\Z[]cõ}9qgGPc=ÓíG<÷F! )1nY8
EH679ÏìH7ENOÓ:G! T[;5:36A9!3:A!a3:!M;!a988;F!%0#,U"! )D^èî^LM
ÓªÑ8 ./ ÇÉE)G +- ^no+8pqE]KGdefghcF! îÍHçc®j
kl^ ./ c^JI=:GPc9¿À­<=T-H;!;=!38F!%0%%UF! rçªV8 ./ ÇÉ9L
I<PcE)1Hû_^ ./! \Z[]^Mñ²1WYc +- RS^defgh()*
Z_- c^JIhEÜ;á°KPc=ÓíF! ÖaEG¡Æ= aâ<"! !
! H=q~9´µF! /"KGàÛzÉÜªËÑÓ:G"! úHjkª«Lhàä^nh
}E)Iáq~9ÈsKG}YäÜ9JIá(1F! Hè^øÁ^«¬=q~^/"E
J#­á;G"! îÍHjkF! ®jkF! _h¼½jkF! t¡ÊuvjkF! ¾VjkE(^
J#=¿ÀÖâá;GTXK363!;=!38F!%00,U"! úHjkè©^áà¸òò¹[WEÜ;á
ª)& ohpqRSÓª¼½¾Vjk¸òò¹[W^ *+ =²«­á;GPc=¿ÀÖ
âá;GT[;=i;:!3:A!*5H9:>5:F!%0#?U"! Î0»E(;áJF! FEH^wxÚEnh}KG
cÖâGF! î§îÜF! ÖÍHjkF! &çE(baâØÖâGñ¶·âò|[ü¸òò
¹[W^Pmh=­;H`^"nabcF! pqº»E×^¥J=:GPc=°Öâá
;GTJI3:!;=!38F!%0#2U"!
! *- RSEÜ;á^ N)*+ LMÓªF! î§§©¨«¬cFñ¶·âò|[ü¸òò¹
[WF! ()*q~¬­E(Ónh}­ñ¶·âò|[ü¸òò¹[WcªÝ0ªV¥
J­á;Gs=%]Y¸òò¹[Wc<nâGH«¬^s9óòò^Pmh^­Ö=
�ÐfgcJI­á;GPc=°Öâ<TB7K6;ON!;=!38F!%0#'U"! no+8pq"#E)G
uv9/è<LM¿ÀE)GcF!1G.W^q5ÿE)GdeªF!F! J"ôõ^ÉÑE@L
­á_h¼½ÜKÑ%E(^ gX[M ÅÆ9²«ÖÜ<TL;>>!;=!38F!%0##U"!*;7K aªF!
1G.W^q5ÿ^"#îEª_h¼½jkF! î§îjkF! yz¦^ gX[M ÅÆ=ÂE­
ÁF!1G.W^q5ÿ"#ba ? ÍèèE{KbEáànV=²«­F! $%ÐH^ÉÑE
@L­<Pc9°­F! ÖaEdefg®E(;áª_h¼½jkF! Ñ%F! yz¦^ó
[YXñ]^HnVh=­;Pc=°Öâ<T*;7K!;=!38F!%0#$U"! !
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Pâa^¡ÆbaF! úHjk¸òò¹[W^nVh^²«ªF! q~º»=²ÁF! de
E]KGfgh()*ë|b=²ÁEGH7h=°øÖâF! ¨LM^PQ9}<­M
G"! t<F! no+8pqE]KGdefgh=hòERSÓªF! úHjk¸òò¹[
W^ó[YXñ]^nVh=­;c;M>¿ª¨LM^PQcJ¥CÓ:1F! Pâª
+- RS^q~EJKGúH^áà«¬=nh}­á(1F! �ÐhsñòÛñ]^Ç
ÈE)Iájkl^ ./ 9ÇÈKGPc=defghcJåIá;GcwgGPc=
ÓíG"! f]EF! deâ#^RSÓªq~EJI­<HnV^67;û96­á;G
H7h=:G"!
! ¨LM^PQbaF!+- RS^deE(;áª�Ð^UV^~ÓªEÁF! H67^H
`9UVKGPc=Z-Ó:GH7h=°øÖâG"! úHjkl¸òò¹[W^nh
=²; +- RSÓªF! úHjk67tßúâ[@KGdeO=W:KGPc=à#Ó
:GH7h=:1F! ÖaEGLM=ÃtâG"!
! ¨LMEª;ÁÜb^ 89E9=3=95: =ÇyKG"!# Ü&ªF! ÔhÙbÜ]^RSk=l
E;QÓ:G"! ­b­F! )Dªñ[Zóòò9Ëk:¯­äô9LI<PcÓF! PQ
^Åûh9­÷GPc=Óí<cwgá;G"!% Ü÷EF!*- c BO- 9 +- RSc­á
cd­á~Iá(1F! "#Öâ<no+8pq=¥4ÓªE;<÷F! J"�^D`K
deù8cEGöéEX/=:I<PcÓPQEuv­<H7h=:G"!*- c BO-
9öF<ÖaEGLM=F! )1-.ED`cH67úâ¶7ñâ^Ji9ëüKG<
÷Eªï-Ó:G"!$ Ü&EF! H^V8 ./ ^U;= +- RS^q~^ÅÆ^-YE(
^)MEJi­á;Gb^-.ª;<EttÓ:G"! ¨LMÓªäãÓíEbI<{
»l^h�KF! �ÐhsñòÛñ]^úâ¶7ñâ^U;=´#­á;GH7hJw
gaâG"! ¿ÖEF! ¨LMÓªÎ0S^]^®9(ÁPc=ÄÅÓ:I<<÷F! ÂÄ
Öâ<V8 ./ \Z[]= +- EÂ/8Ó:Gbª;<Ó:G"! Î0SKF!+- è¡^7
8-.ËRE(FGÖaEGLM9LMPcÓ<abE­á;Áï-=:G"!
! ¨LMªÂÄ^H^V8 ./ \Z[]= +- RSE(FGno+8pqt^def
ghcJI­á;GPc9°­<"! PâªF!N)*+ ÇÉ= +- RS^de#Q9Ñì(
)*UVKGÃ<Eúùc­áà:Ó:GH7h=:1F! ö0E¯à^:GLMÓ:
I<c2gG"! ÖaEGLM9@÷GPcÓF! defghc^JiEc(taßF!+-
^D`9H67^ÑQbaëü­MGH7hJ:GcwgG"! !
!
!
! !
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!".$ Hn$

!
! H^ N)*+ 9:;áF! V8 ./ ^ÂÄ^\Z[]= +- RSE(FGno+8pqt
^defghcJI­á;GPc9°­<"! )D^ñ[ZbaªF! úHjkl^Pm
h^õ}= +- ^$%àëEuv9#gá;GcwgaâF! H^ N)*+ =defgh
ÑìKF! de#Q^UVEà:Ó:GH7h9°ø­á;G"! !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
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!
!
!
!
!
!
!
!
!
!
!
!
!

*#! 3N5!

!

=>?@ABCDOPE(FGQRSTUV@V

WXYZ[8W +, \]^_`YJIEa;bY

LM!
!
! !
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+"#$ !"$

!
z{[|}Y@Y~�ÒO:;IE57D>=9>!O:;IE5:93V!Z/ZÓª-.;ûH`^RSEÊP

GZóE<þ3ÍËÆ¼ÌÐÓ:GT1K5E3>!3:A![9EO;6F!%00(U"! $%8Eªõò-.;
û>ñâY! TKIE3:!9EEI:5A;N979;:7D!<96I>V!L+aU! ¼Ì9ÇMRSE"ÐKG L+a!Z/Z
cÉ=>?@ABCDRS^)ME-.ÇÈeO9ÉFá;G :5:WL+a ^RSE"
ÐKG :5:WL+a!Z/Z EöõÖâGT/36E5:3!3:A![9EO;6F!%0##U"! -.ÇÈeO9ÉFá
;G=>?@ABCDRSEcIá Z/Z ª­n­n"Ð­MG¼ÌÐÓ:GccJ
EF! îïEò1MGZóE¼ÌÐÓ:G"!:5:WL+a!Z/Z ª L+a!Z/Z cäã­áû­E
[ý­6ÉDw9-KGûh<þ;ûEò1KK;lë=:1F! ûh<þ;û96­
<Em^îïsª &&fcJ¿ÀÖâá;GT/36E5:3!3:A![9EO;6F!%0##S!.;>=97!;=!38F!
%00,U"!Z/Z 9RSKGE:<IáªÄ© 75EOI=;A!=5E5P63OKD!T/1U! =a:Öâá;G"!
Ø#8EÄ© /1 ÅÆc­á~Ü^°îE _65I:AWP83>>!5O379=9;>!T__XU! =)Á¡aâ
á(1F! ÚEèêu9ÇMPcJ:GT/;6;>;6!;=!38F!%0#2S!-C9D3E3!;=!38F!%0#2U"! >íÓ
ªF! ÄÅ8 /1!TbI3:=9=3=9<;!/1V!b/1U! ÇÉ^NO9:;GPcÓF! Ä© /1 ba/0Å
Æ^:G«¬97VÓÂÄ­F! \^ëí97VÐ_KGPc=H7cEI<T@3:P!;=!
38F!%0%%S!-::5:9!;=!38F!%0%#U"! ! *tÍh~ËRF! ÑÖh~ËRF! ôÜhDõE(^CDE
~ËRE]­á b/1 9:;<LM=Låâá;GTB98<3!;=!38F!%0#'S!/K;:!;=!38F!%0%0U"! ¼
ÌÐ^öÜÓªF!/Xa+MW#2 EÜ;á^LM=øk¿ÀÖâá(1F!/Xa+MW#2 RSE
(;á b/1 Ó7VÄÅ­</0~ëí^×m=ÑÖcJI­á;<Pc=øk¿À
Öâá;GT@3:P!;=!38F!%0%%S!-::5:9!;=!38F!%0%#U!"! ­b­F!Z/Z E(;á b/1 ÇÉ9:;
<ÑÖÑìEÜ;á^LMª¿ÀÖâá;E;"! P^LMÓªF! )Dª=>?@AB
CDRS^ Z/Z E(FG b/1 ÇÉÓÐ_­</0~ëícÑÖc^JIEÜ;áU
V9LI<"!
!
!
! !
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+"%$ #$$

! !
=>?@ABCDRS^ Z/Z E(;áF!b/1 ÇÉ9:;á7VÄÅÖâ</0~ë

ícÑÖc^JIEÜ;á<abEKG"!
!
!
! !
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+"&$ %&$

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

! !
¨LMªåçéú+Dè()* $ Ü^×ØhÙE)GøhÙÖêëíGxLMÓ:

G"! $%ä0»F! åæÅÆF! $%àëE(^RSñ[Zªße¬'9:;áìò­<"!
P^LMªàâ}],á2c$%âù^Û¨Y&EtIáhL­Þåçéú+ú+è
ß+LMéãYäå,^æ´9 á! Tæ´çÆV!0%%W0%(%UF! ãúòß>òNá9:;
á_h­<"! LM^&8Kèëªèèà°â()*äá>/9sñòÓÿ¡­F! RS
=LM]^ba5¡ÖâG<÷^¯¤#°=ÓíG6,9ro­<"!
!
!

."&"%$ ./Mfopq345#$

!
åçéú+DèF! åÆdBãDèF! Í°'nDèF! åªçéfDè^ ( DèE(;áF!

%002 í # îba %0%$ í $ î^çlE(;áF! =>?@ABCD9TUc­< Z/Z ^
RS '$ »9]^c­<"!Z/Z ^Äàª>¿TG3P39!;=!38F!%0%(U9AwEF! è« !̂ T#U! b
a! T$U! tÓ^ $ Ü^WXñä=ß9ûáë<KSc­<"!T#U! èFçéjL+a ÓªE
;-.;ûH F̀!T%U! $%ü&jZ/Z 9êMÐH! T<þÄÅ¼F! ë)& "í)& ²ì¾U! =:
1F! bÜÄ© j åä0J­ÁªÄ© /1 ä0Ó Z/Z Eîï­E;ÅÆ! TñÊJ­Áª
*tÍh^ __XU9´÷GF!T$U! .ó+8ü&j!"#$%&'()*+) ^ó_=òôJ­Áªw
Xí~îïð! TH65:7K538<;5836!83<3P;!N8I9AV!g-[.U! ^ä_baF! Ìö! T_6575== Ìöb!
M9NN!^I97C ÌöU! E)1¥ÄÖâGbF! õ=àX[úIùfgE)1 MG- =¥ÄÖâ
GF! J­ÁªûM áâÛ]^éü9´÷bÜ Z/Z ^deEfg­<"! ûM áâÛ]ª
ûá^hÙÓ¥îûM áâÛ]äYò^,òò! T.I49N98E!h3C5!OI6;!7K;E9738!9:AI>=69;>F!
15CD5F!R3O3:U! 9:;áä0­<"! ûM áâÛ]^éüª>¿9AwE! w!'",!OPoE[! c
Äà­<T);679;6!;=!38F!%0#2S!13:9PI7K9!;=!38F!%0%#U"!Z/Z RSÚ^$% ¿c­áF! í2F!
h|F! "ÐbaRStÓ^ÍkF! ÇñZâsñ]F! èñä0^PQ9ìéÛâä)1
ìò­<"! t<F! RSÚ^Ä© /1 ^åæñ[ZF! RSÖ^deèë()*$%àëE
Ü;áJìò­<"! F-UVü&ªwX¢XF! òÂdeÞ! T9:=;:>9<;!736;!I:9=V!+/dU! Ý
ÞF! îï^;ßâb^"n^Ëmß>òÛÜc­F! Pâ9 )3456!789:9738!;<;:=>!T)/\U!
cÄà­<TZ36C!;=!38F!%0%0U"! !
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."&"&$-0 rs:tu$

! !
ûá^Ä© /1 åæªÝ0^úâòÎâ9:;áF! ¿úþwÚE,uq9=:Üß

EÑæÖâ<"! åæªû~=ÑæÖâá;GJ^9=:­F! YXñY'ª #W,EE Ó:
I<"! !
!
!

."&"!$-0 rs: 1-0 ?@$

!
!  aâ<Ä© /1 åæEÜ;áF!BJG-ZB\!a+G/\G1!T.I49N98E!);A9738F!15CD5F!R3O3:U!
^ /Xa+MW#2!Z;:IE5:;3!+E3P;!<9;Y;6! ßú=ö[}8]9=:­F!b/1 ÇÉ9L;F!
/0~ëí9ÄÅ­<"!/Xa+MW#2 ^Ä© /1 ÅÆ^ÂYc­áF! FE __X =_`­F!
Úüèêu=ÆaâGPcJ:GTB9EO>5:!;=!38F!%0%0U"! P^ßú=ö[}8]ªÄ©
/1 ^/0ÅÆ^©ò9F!__X ()*èêu9hY/0~ëíc­á4dÓ7Vä_
­F! ëí9ÄÅKGPc=H7Ó:G"! t<F! /0ÅÆ^_`\Z[]ba /Xa+MW#2
a­Ö^rÅb9íÄKG679àKG"! ¨LMÓªF! Ä© /1 åæba/0~ëí
97VÄÅKG67^~9:;<"! /0~ëíEÜ;áªF! >¿9AwE /1 »! W$00!
Ld 9Ûòòã¶c­F!W$00!Ld èé9èêuF!W$00!Ld Õë9 __X cÄà­<T_I!;=!
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Figure 11. ÐÌ 2, ÐÌ 4 ^ X å()* CT åæ 
(A) ÐÌ 4. 5Y6Y6¸[òpq, áâÎÎâ@Îñü^!çèý7^:GJ"=>?@RSE"Ð­<ÙúùûöÄõûü. TgF!
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:I<"!
Ano+8pq^deÖF! defg®ÓªWXYZ[\Z[] $ ^"ns=²«­á
;<"! 4NÓF! deâ#®Óªdeî^ÚQÓWXYZ[\Z[] $ ^"ns=²ÁF!
deÖJõ}ªEÁ_`s=²;H`=øù­á;<"!
!
3y5!
A=>?@ABCDRSE"n­< Z/Z ÓªF! èêuëí^úíÖ=ZóEÑÖ!
T)3456!789:9738!;<;:=>U! cJI­á;<"!
Aèêuëíª )/\ ^"n9Ñì­F! èêuëí= #"(fèé^®Óªà¯E )/\
¶=[nÇçl=êbI<"!
!
3ô5!
A=>?@ABCDRSE(;á^ -.. "n^_`EÜ;á/0­F! !ç^ûþì
ÇÈÿ^"#()*áâÎÎâ@Îñü^èý9TUc­á -.. ^"n=Æaâ<"!
!
! 345ÓªF!+- RSE(FG N)*+ ^V8ÇÉE)1 aâ<V8 ./ =$%úù
^ÉÑsc¥J­F! no+8pqt^defgh^ÑìçécE1gGPc9°­<"
t<F! H67^ÇÉE)IáD`^YÇ=@YPcE)1F! H678ÊTbaßúâ
[@­<deO^Â"K>Çÿ^n:E(^LMt"?ÓíGH7hJ:G"! rÖª
Dõ|^ÇÉKF!+- è¡^=>?@ABCD^ÇÉ9LMPcÓ)1-.Eäô=Ã
tâG=F! ìÄOAÇÉO^W4}E(^çL=Çy­á;G"!
! 3y5ÓªF! =>?@ABCDRSE"n­< Z/Z EÜ;áF!b/1 ÇÉ9n:­<
/0~ëí^7VÄÅE)1F! RSÚ^èêuëí=ÑÖÑìçé9E1MGPc9
°­<"!Z/Z ^ÑÖÑìçéªF! ÂE=>?@ABCD«¬E(;áªrf­<J^
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=EÁF! $%`EÓ^)1ÄÅEdeNóJÄ^úócEGH7h=çôÖâG"!Z/Z
^ b/1 ÇÉOE4Ä­<NO=E;PcKF! Öêëí^GxLMÓ:G<÷F! ¨LM
^PQ9äôKG<÷^õEGLM=ÃtâG"!
! 3ô5ÓªF! ûÎÏÐde^ZúEmWÐÓ:G -.. EÜ;áF! =>?@ABCD
«¬E(FG`H9<abE­<"! rÖªÖaEÐÌk9[K­F! ]^®9ÙÄ­á
^=YWçéÇÉE(^LMt^"?=ÃtâG=F! ÐÌ=ö0ElE;<÷øhÙ
x¥LM9ÏåKGï-hE(^çL=:G"!
!
! ¨LMÓªF! åæä0c\^ÇÉE)1=>?@ABCD^defghF! $%8Ñ
ÖF! ()*mWÐ9UVÓíGH7h9°­<"! Pâa^PQ==>?@ABCDR
e^"?^4öcEGPc9÷M"!
!
!
!
! !
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/jlm!
! !
¨$%ªøS=åçéú+ú+èß+è-.AØ¡èé+ùÞúEçÇEyûÂ^

LMØQ9tc÷<J^ÓK"! ¥ùÞùü^ÇÈÉÊ@nEªúïùýc­á¨LM
^_h^6,9#gá;<ÖíF! \^þLE:<IáÿCF! zúï9;<Öít­<"!
PPEª¡^¯9#­tK(!
! 345^678 )*+ 9:;<LMF! 3ô5^öÄõûü^LMEÜít­áªF! ±
²³4´ReëúELMúïF! +,"#F! $%ãØE(øúEzúï9;<Öít­
<"! PPEªÁ¼¡^¯9#­tK"! t<¨ùÞú+è^!"nÓ:Gõ©ö÷@n
EªF! 345^678 )*+ LM^@#c­áøÁ^à¤Eö29;<Öít­<"! 3
y5^z{[|}Y@Y~�^ÄÅ8 /1 åæÇÉcÑÖ^LMÓªF! ÔÀÕöùE
LMúïF! +,"#F! $%ãØtÓ^øúEzúï9;<ÖíF! PPEªÁ¼¡^¯
9#­tK"! ×ØhÙc­áAÅÁÖÖI<åÆdBãDèF! Í°'nDèF! åªç
éfDè^¥$^@nNEJ9ba¼¡%­éðtK"! 3ô5^öÄõûü^LMÓ
ªF! Ro¡é+ùÞ^µ¶·(ëúF! ¨ùÞ^Å±ÆëúEªLMþLE:<1à¤
Ezö29;<Öít­<"! 9)1¼¡%­éðtK"!
! Pâaûá^LME(;áF! ¨ùÞ^ X8P3!-E;:PI38 ëúF! Å±ÆëúF! ÛÜÝÞë
úEªÍ&)1à¤Ezã$F! zö29;<Öít­<"! 9)1¼¡%­éðtK"!
! \­á')1F! Pâa^$%LM9LME:<1F! øÁ^RSCELM9zYÇ;
<ÖíF! AÅ^z×Ø9;<Öít­<"! RSC^z×ØE­EªLMªØ1f<E
;J^Ó­<"! zAÅ;<Ö;<RSCEª9)1ªÁ¼¡%­éðtK"!
! ¥ç^ú+èn^þÀÿ!@nF! øÀùúû@nF! üý½@nª0E©;E(t­
:;×Ø­F! Å)*+­:gGúNE,lÓ­<"! ßJ^¥çÓ:G-Àe3@nF!
.Ü/@nJ0Á×Ø­áÁât­<"! t<F! z!"Öâ<õ©ö÷@nF! 12/3
@nF! ùnZ4@nF! 56ú@nF! ÖC×Ø@nF! ú+èn^7¯v:@nF! ¹¶º»
@nF! ª89:@nF! ;ÀË´@nF! <=3´@nF! >é³3@nF! ?¨Î4@nF!  
±@A@nF!R93:P!h;9 @nEª¥îú+è^,lc­áF! LMþLE:<1Í&ba
à¤Ezã$Kzö29;<ÖíF! 9)1¼¡%­éðtK"! P^GEJF! P^$%
ãØE:<1F! z×ØF! zö2F! zíB9;<Öít­<øÁ^CCEF! 9)1¼¡9
%­éðtK"!
! ¿ÖEF! ñDcEFF! \­á(ÍEcíJGbÁÆü1ígcEIáÁâ<HcI
E9baªÁ¼¡g­tK"!
! !
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