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9,)&%E!;-+! )&,($&*'E!$!%'&'+$:! :)&'$+!<-3':! .]F#0! (-! (7'!$2$):$8:'!3$($! .)&('&,)(6!3),(+)89()-&E!

3';-+<$()-&E! '(*A0! ;+-<!$::! ,98^'*(,!$(! '$*7!+'%)-&! .2-H':! -+!2'+('H0!5)(7!3);;'+'&(! *-2$+)$(',!

,9*7! $,! $%'E! 6'$+,! -;! '39*$()-&E! %'&3'+E! 3)$%&-,),E! *-%&)()2'! ,*-+',E! '(*A! D-<'! -;! (7','!

('*7&)Y9',!7$2'!Y9$&()($()2':6!3'<-&,(+$('3!3);;'+'&(!8)-<$+L'+,!-+!1+'3)*(-+,!;-+!=:>7')<'+?,!

@),'$,' ! .=@0E! ,7-5)&%! $! ,1'*);)*! 1$(('+&! -;! $(+-176!(Hua et al. 2008)E!(Querbes et al. 2009)E!

761-<'($8 -:),<! ! (ChŽtelat et al. 2007)E!! 4$<6:-)3! :-$3! (Mikhno et al. 2008)! -+! *-<8)&'3!

761-<'($8-:),<! $&3! $(+-176! ! (Kawachi et al. 2006)E!(Villain et al. 2008)! $&3! ,9:*$:!

<-3);)*$()-&,! (Zhan et al. 2009)!9,)&%!#/G!-+!B-,)(+-&!K<),,)-&!J-<-%+$176!.BKJ0A!!!

!

@);;'+'&(! ,-;(5$+'! (--:, E! %+-91)&%! $! 5)3'! +$&%'! -;! <'(7-3,! (-! 1'+;-+<! ,(93)',! -;!

*-+()*$:!$&3!,98*-+()*$:!$&$(-<6!$+'!&-5$3$6,!$2$):$8:'A!#-,(!-;! (7'<! $+'!$:,-!$8:'! (-! *$++6!

-9(! ;9+(7'+! 1-19:$()-&! $&$:6,),A! D($(),()*$:! B$+$<'(+)*! #$11)&%! .DB#0"! -+! C+''D9+;'+! .CD0U!

+'1+','&(! (5-! -;! ( 7-,' ! $9(-<$('3! (--:, ! :$+%':6! +';'+'&*'3! )&! (7'! :)('+$(9+'A!=:(7-9%7! (7' 6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" !7((1M__555A;):A)-&A9*:A$*A9L_,1<_!
U!7((1M__,9+;'+A&<+A<%7A7$+2$+3A'39_!
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,7$+'!(7'!,$<'!%-$:, E!(7'!*-<1$+),-&,!$+'!1'+;-+<'3!)&!3);;'+'&(!5$6,A! !DB#!),!$!2-H':48$,'3!

$11+-$*7! )&!57)*7! (7'! )<$%',! $+'!+'$:)%&'3E! ,1$()$::6!&-+<$:),'3! )&(-! $! ,($&3$+3! ,1$*'E!$&3!

,<--(7'3!8';-+'!1'+;-+<)&%!,($(),()*$:!$&$:6,),!$(!$!2-H':!:'2': !(Ashburner and Friston 2000)A!G&!

*-&(+$,(E!C+''D9+;'+!),! $! ,9+;$*'48$,'3! $11+-$*7!1'+;-+<)&%!!;)+,(!(7'! ! +'*-&,(+9*()-&! -;! (7'!

8+$)&!*-+()*$:! ,9+;$*'! ;+-<!,(+9*(9+$:!#/G!3$($!(B. Fischl, M. I Sereno, and A. M Dale 1999)A!!

C+''D9+;'+!1+-2)3',!<$&6!$&$(-<)*$:!$&$:6,),!(--:,E!)&*:93)&%!(7'!+'1+','&($()-&!-;!(7'!*-+()*$:!

,9+;$*'E!,'%<'&($()-&!-;!(7'!8+$)&E!,L9::!,(+)11)&%E!!8)$,!;)':3!*-++'*()-&E!&-&:)&'$+!+'%),(+$()-&!

-;! (7'! *-+()*$:! ,9+;$*',! )&(-! $! ,($&3$+3! ,1$*'E! :$8'::)&%! -;! +'%)-&,! $&3! ,($(),()*$:! $&$:6,),! -;!

1-19:$()-&,A!!I-<1$+),-&!-;! (7-,'! 3);;'+'&(!(--:,!7$,!8''&!1'+;-+<'3!)&!(7'!1$,(! ;-+!,1'*);)*!

($,L,! ,9*7!$,! ,'%<'&($()-&! . `:$9,*7'&! '( !$:E!URRa0A!N2'+$::E!(7'6! ;$*'! ,)<):$+!<'(7-3-:-%)*$:!

*7$::'&%',!;-+!)&('+)&3)2)39$:!*-<1$+),-&,A!!

!

J7'! 1+)<$+6! ),,9'! ;-+! )&('+)&3)2)39$:! *-<1$+),-&! ),! (7'! <$11)&%! -+! +'%),(+$()-&! -;! $!

%)2'&!1-19:$()-&!(-!$!*-<<-&!,1$*'A!J7),!),!$!1$+()*9:$+:6!*7$::'&%)&%!($,L!8'*$9,'!-;!(7'!8+$)&!

*-&2-:9('3!%'-<'(+6!$&3!(7'!7)%7!)&('+)&3)2)39$:!2$+)$8):)(6!(J.-F. Mangin et al. 2004)A!b$+)-9,!

+'%),(+$()-&! $11+-$*7',! 7$2'! 8''&! 1+-1-,'3E! )&*:93)&%! )&('&,)(648$,'3! )&! (7'! 2-H':! ,1$*'!

(Rueckert et al. 1999)E!(T. Vercauteren et al. 2007)!-+!,7$1' 48$,'3!)&!$!,9+;$*'!+'1+','&($()-&!

-;!(7'!8+$)&!(Yeo et al. 2008, 2010)E!(Eckstein et al. 2007)A!=:(7-9%7!)&('&,)(648$,'3!&-& 4+)%)3!

+'%),(+$()-&!<'(7-3,!5-+L!5'::!)&!)&(+$,98^'*(!+'%),(+$()-&E!*-+()*$:!;-:3,!3-!&-(!<$(*7!5'::!$&3!

<$6!&-(!' ;;'*()2':6!$33+',,!(7'!),,9',!$+),)&%!;+-<!(7'!2$+)$8):)(6!$*+-,,!$!1-19:$()-&!(Hellier et 

al. 2003)A!=:('+&$()2':6E!*-+()*$:!,9+;$*',!+'%),(+$()-&!$::-5,!$&$(-<)*$::6!<'$&)&%;9:!;'$(9+',!(-!

*-&,(+$)&! (7'! (+$&,;-+<$()-&,!(Tosun et al. 2004)E! 57)*7! )<1+-2',! (7'! +':)$8):)(6! -;! (7'!

+'%),(+$()-&!$&3!+$(7'+!;$2-+,!(7'!$:)%&<'&(!-;! ;9&*()-&$:!+'%)-&,A!=:(7-9%7!2$+)$8):)(6!)&!7)%7!

:'2':! ;-:3)&%,E! %6+)! $&3! ,9:*)E! 'H),(,E! (7'! *-+()*$:! ,7$1',! ('&3! (-! 1+','&(! ,)<):$+! 1$(('+&,! $(!

*-$+,'!:'2':,! (Tosun, Rettman, and Prince 2004)A!=!%--3!<$(*7)&%!<$6!8'!*-&,'Y9'&(:6!;-9&3!

86! (7'!$:)%&<'&(! -;! (7'! :-8',!$&3!<$^-+! ;-:3)&%!1$(('+&,!$(!$! *-$+,'! :'2':!$*+-,,! (7'!8+$)&,E!

(7'+'86!+'%),('+)&%!!*-+()*$:!,9+;$*',!)&,('$3!-;!2-:9<'(+)*!3$($A!!

!

/':)$8:'! *-+()*$:! ,9+;$*'! +'%),(+$()-&! ;- +! ,($(),()*$:! *-<1$+),-&,! +$),',! 3);;'+'&(!
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<'(7-3-:-%)*$:! Y9',()-&, ! 57)*7! *-&,(+$)&!$&6!1+'41+-*',,)&%! ,('1A!! J7'! <$)&! ! ),,9',! $+'!

+':$('3! 5)(7!)0!(7'!1+','+2$()-&!-;!%6+)!$&3!,9:*)! !$&3!5)(7!))0!(7'!(-1-:-%6!*-++'*()-&A!!C)+,(:6E!

,)&*'! (7'! ;-:3)&%! 1$(('+&,! *-++':$('! 5'::! 5)(7! ;9&*()-&$:! $&3! $&$(-<)*$:! +'%)-&,! 8'(5''&!

)&3)2)39$:,! .C),*7:! '(!$:A!URRX0!!$!+':)$8:'!3'('*()-&!-;!%6+)!$&3! ,9:*)! !39+)&%!(7'! ,'%<'&($()-&!

,('1! ! ),!+'Y9)+'3A!! !b$+)-9,!<'(7-3,!7$2'!8''&!1+-1-,'3M!\9((-&!.\9((-&! '(!$:A!URRX0!9,'3!$!

:$6'+)&%!<'(7-3!)&!(7'!2-H':!,1$*'!8$,'3!-&!<$(7'<$()*$:!<-+17-:-%6!(-!3'('*(!3''1!,9:*)A!!G&!

.=*-,($! '(! $:AE! URRX0E! ! $! <'(7-3! ),! 1+-1-,'3! (-! )<1+-2'! ,9:*)! 3'('*()-&! 86! 9,)&%! $! 3),($&*'!

8$,'3!*-,(!;9&*()-&!;+-<!O#!)&!$!1-,(!1+-*',,)&%!,('1E!89(!&-!2'+);)*$()-&!-;!(-1-:-%6!),!3-&'A!

G&!./9'3$!'(!$:A!UR"R0!(7'!$11+-$*7!),!)<1+-2'3!86!)&(+-39*)&%!(-1-:-%6!*-&,(+$)&(,!89(!$:,-!)&!

$! 1-,( 41+-*',,)&%! ,('1E! -8($)&)&%! 8-(7! +':)$8:'! 19+'! (),,9'! $&3! 1$+()$:! 2-:9<'! )<$%',!

,'%<'&($()-&,A!G&!.I$+3-,-!'(!$:A!UR""0!$&!'H1:)*)(!<-3':!-;!1$+()$:!2-:9<'!*:$,,',!),!)&(+-39* '3!

5)(7)&!(7'!,'%<'&($()-&!,('1 !$&3!$!:-*$::6!2$+6)&%!#/C48$,'3!<-3':!),!9,'3!(-!:-*$::6!<-3);6!

(7'!1+)-+,!;-+!'&7$&*'<'&(!-;!%6+)E!89(!(7'!(-1-:-%6!),!&-(!%9$+$&(''3!6'(A!!!D'*-&3:6E!!(7'!]#!

*$&! 8'! *-&,)3'+'3! $ ,! $! ;-:3'3! ,7''(! 89):(! 91-&! (7'! O#! $&3! )(! ),! -;('&! $,,9<'3! (7$(! );! (7'!

<)3:)&'!7'<),17'+)*!*-&&'*()-&,!5'+'!$+();)*)$::6!+'<-2'3E!(7'!*-+('H!5-9:3!7$2'!(7'!(-1-:-%6!

-;! $! 7-::-5! ,17'+'! .&')(7'+! 7$&3:',! &-+! (9&&':,0A! ! J7),! $,,9<1()-&! <9,(! 8'! 1+','+2'3!

(7+-9%7-9(!$::!(7'!1+-*',,)&%!1)1':)&' A!!J-1-:-%)*$:!-1'+$(-+,!$&3!*-&,(+$)&(,!7$2'!(-!8'! 9,'3!

(-!*-++'*(!$&3!$*7)'2'!$**9+$('!*-+()*$:!(),,9'! +'1+','&($()-&,! ')(7'+!)&!(7'!2-H':!,1$*'!39+)&%!

(7'!,'%<'&($()-&!-+!)&!(7'!,9+;$*'!+'1+','&($()-&,! (SŽgonne and Fischl 2007)E!(SŽgonne 2008)E!

(Bazin and Pham 2005)E!(Han et al. 2002)E!(Kriegeskorte and Goebel 2001)A!!J7'!<$)&!3+$58$*L!

-;! *-++'*()&%! (-1-:-%6! )&! (7'! 2-H':! ,1$*'! :)',! )&! (7'! <-3);)*$()-&,! )&(+-39*'3! 86! $33)&%! -+!

+'<-2)&%!2-H':,!*-<1$+'3!(-!(7'!,)>'!-;!(7'!,(+ 9*(9+',E!8',)3',!(7'!&-&!9&)*)(6!-;!(7'!7$&3:'!

3';)&)()-&A!D-<'!-(7'+!$11+-$*7',!9,'3!$!*-<8)&'3!2-H': 48$,'3!,(+$('%6!(Jaume, Rondao, and 

Macq 2005)E!(Zhou, Ju, and Hu 2007)!$&3E!$,!5'!<'&()-&'3!8';-+' E! !-(7'+! -1'+$(',!3)+'*(:6!

5)(7! (7'! ,9+;$*',! .IF=DB! (J. S Kim et al. 2005)E! P+$)&bGD=!(J-F. Mangin et al. 1995)E!,-! $,!

C+'',9+;'+!(A.M. Dale, B. Fischl, and M.I. Sereno 1999)E!(B. Fischl, M. I Sereno, and A. M Dale 

1999)E!(B. Fischl and A. M Dale 2000)0A!C+''D9+;'+!!)&*-+1-+$(', !<'*7$&),<,!(-!1+'2'&(!,':; 4

)&('+,'*()-&!-;! ,9+;$*',! -+!(-1-:-%6!*-++'*()-&E!$33)()-&$::6!)<1-,)&%!,<--(7&',,!*-&,(+$)&(,E!

89(!$(!'H1'&,'!-;!*-<19($()-&$:!*-,( A!!
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!

J7'!%-$:!-;!(-1-:-%6!*-++'*()-&!)&!,9+;$*'48$,'3!<'(7-3,! ),!(7'! ':)<)&$()-&!-;! 3';'*(,!

$11'$+)&%!)&!(7'!<',7! ,9*7!$,!(9&&':,!$&3!7$&3:',!$;('+!(7'!<',7!%'&'+$()-&! .PA!C),*7:E!#A!G!

D'+'&-E!$&3!=A!#!@$:'!"aaa0E!!.C:-+'&(!Dc%-&&'!$&3!P+9*'!C),*7:!URRd0E!.e$9<'E!/-&3$-E!$&3!

#$*Y!URRQ0E!.f7-9E!e9E!$&3!\9!URRd0E!.\-&%!'(!$:A!URRT0A!D-<'!-;!(7'<! )&;:$('!(7'!,9+;$*'!(-!

3'('*(! (7'! (-1-:- %)*$:! )&*-7'+'&*',! .PA! C),*7:E! #A! G! D'+'&-E! $&3! =A! #! @$:'! "aaa0E! .C:-+'&(!

Dc%-&&'!$&3!P+9*'!C),*7:!URRd0A! ['2'+(7':',,E! (7'! -1()<)>$()-&! ,('1! ;-+! ,17'+)*$:! )&;:$()&%! ),!

&-&43'('+<)&),()*!$&3! )(,! *-<1:'H)(6! *$&&-(!8'! '2$:9$('3A!#-+'-2'+E! (7'! *-++'*()-&,!$+' !&-(!

-1()<$:!;+-<!(7'!(-1-:-%)*$:!1-)&(!-;!2)'5!$,!(7'! ,9+;$*',!$+'!&-(!*-++'*('3!$**-+3)&%!(-!(7'!

,7-+(',(! :--1,! (7$(! *-++',1-&3,! (-! (7'! 7$&3:',! $&3! (9&&':,A! G&! (7),! 1$1'+! 5'! $33+',,'3 !(7'!

),,9'!-;!(-1-:-%6!*-++'*()-&!5)(7! !$!<'(7-3!8$,'3!-&!(7'!3'('*()-& !$&3!-1()<$:!*9(()&%!-;!&-&4

,'1$+$()&%!:--1,!)&!(7'!<',7A!

!

! I-&*'+&)&%! (7'! ,9+;$*'! 8$,'3!&-&4+)%)3!+'%),(+$()-&E! ,-<'! -;! (7'! 1+'2)-9,:6!1+-1-,'3!

$11+-$*7',! 7$2'! 9,'3! $! 1$+$<'(+)*! +'1+','&($()-&! -&! $! ,17'+'E! -8($)&'3! ')(7'+! (7+-9%7!

)('+$()2'!+':$H$()-&!:)L'!)&!C+'',9+;'+!(B. Fischl, M. I Sereno, and A. M Dale 1999)!-+!*-&;-+<$:!

<$11)&%!(Angenent et al. 1999)E!(Gu et al. 2004)A! G&! (7'! ,17'+)*$:! 3-<$)&E! (7'! +'%),(+$()-&!

,(+$('%6!+':)',!-&!;'$(9+',!,9*7!$,!,9:*$:!:$&3<$+L,!-+!<'$&!*9+2$(9+'E!-+!*-&2'H)(6!(Yeo et al. 

2010), (Yeo et al. 2008) E!(Ziolko et al 2006). G&!(7-,'!$11+-$*7',!(7'!%:-8$:!,7$1'!)&;-+<$()-&!

),!&-(! 'H1:)*)(!$&3!(7'!+'%),(+$()-&!),!3'1'&3'&(!-&!(7'! ,':'*('3! ;'$(9+',A!D7)! '(!$:A!(Shi et al. 

2007)!1+-1-,'3!(7'!*-<19($()-&!-;!$!3)+'*(!<$1!;+-<!(7 '!,-9+*'!(-!(7'!($+%'(!*-&,(+$)&'3!86!

(7'! ,9:*$:! :$&3<$+L! *9+2',! $2-)3)&%! $&6! 1$+$<'('+)>$()-&A! G(! $,,9<',! &'2'+(7':',,! (7$(! (7'!

,9:*$:! :$&3<$+L,! *9+2',! $+'! L&-5&! $&3! *$&! 8'! <$(*7'3E! 57)*7! ),! &-(! $:5$6,! (7'! *$,'A! =&!

)&('+<'3)$('!9&;-:3'3!.)&;:$('30!+'1+',' &($()-&!-;!(7'!8+$)&!1+-2)3',!$&!$:('+&$()2'!(-! 'H1-,'!

7)33'&!,9:*)!$&3!(-!,)<1:);6!(7'!%'-<'(+6!;-+!*-+()*$:!<$11)&%!1+','+2)&%!)(,!%:-8$:!,7$1'!$(!$!

*-$+,'!:'2':!,9*7!$,!(7'!<$)&!:-8',!$&3!;-:3,A!`&-5&!$,!1$+()$::6!;:$(('&'3!,9+;$*',!.BCD0!(Drury 

et al. 1996)!E!(B. Fischl, M. I Sereno, and A. M Dale 1999)E!(Pons, Keriven, and Faugeras 2004)!

(7'6!*$&!$:,-!1+-2)3'!$&!)&('+<'3)$('!,('1!(-!;9+(7'+!*-&;-+<$:!<$11)&%!(Tosun, Rettman, and 

Prince 2004)A!G&!$!1+'2)-9,!5-+L!5'!*-<1$+'3!3);;'+'&(!<'(7-3,!;-+!-8($)&) &%!BCD!)&!('+<,!-;!
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,9+;$*'! +'1+','&($()-&,E! (7'! BCD! ,)<1:);)',! (7'! 3'('+<)&$()-&! -;! ,7$1'! *-++',1-&3'&*',!

8'(5''&! ,98^'*(,! 57):'! $2-)3)&%! (7'! ,17'+)*$:! <$11)&%!1+-*'39+'! (Eckstein et al. 2007)A! ! =!

<'$&)&%;9:!3',*+)1(-+!-;!,7$1'!)&!('+<,!-;!8+$)&!$&$(-<6!<$6!8'!9,'3E!(7'+'86E!$,!$!,)<):$+)(6!

*+)('+)-&A!!!

!

G&!(7),!1$1'+!5'!1+','&(!$!&'5!*-+()*$:!,9+;$*'!1+-*',,)&%!1)1':)&'!;-+!2'+('H45),'!)&('+ 4

)&3)2)39$:!$&$:6,),A!O'!1+-2)3'!$!*-<1+'7'&,)2'!$11+-$*7!57)*7!1'+;-+<,!(7'!,9+;$*'!*-+()*$:!

<$11)&%! ,('1,! (7+-9%7! #/G! ,'%<'&($()-&E! ,9+;$*'! %'&'+$()-&E! (-1-:-%6! *-++'*()-&E! )&;:$()-&!

$&3!,9+;$*'!<$(*7)&%E!6)':3)&%!$!+'1+','&($()-&!-;!$!57-:'!1-19:$()-&!)&!$!*-<<-&!,1$*'A!!J7'!

<$(*7)&%! 8'(5''&! )&3)2)39$:,?!;:$(('&'3! ,9+;$*',! .BCD0! ),! 8$,'3! -&! (7'! 7)%7:6! 3),*+)<)&$()2'!

,*$:' 4)&2$+)$&(!1+-1'+()',!-;!(7'!,7$1'!*-&('H(!.DI0!.DA!P':-&%)'!$&3!eA!#$:)L!URRR0E!1+'2)-9,:6!

'H1:-+'3! )&! .=*-,($! '(! $:AE! UR"R0A! ! J7'! ,)<):$+)(6! 8'(5''&! 1-)&(,! ),! $! *-<8)&$()-&! -;! ,7$1'!

*-&('H(! $&3! (7'! )&;-+<$()-&! -;! ,9:*)! $9(-<$()*$::6! 'H(+$*('3! 39+)&%! $&! )&;:$()-&! ,('1! .,9:*)!

3'1(70A! J7'! )&('+1-:$()-&! ),! -8($)&'3! 5)(7! (7'! J7)&! B:$('! D1:)&'! .JBD0!(Bookstein 1989). J7'!

<$^-+!*-&(+)89()-&!-;!(7'!,7$1'!*-&('H(!:)',!)&!(7'!%:-8$:!,7$1'!*7$+$*('+)>$()-&!$(!$!:-*$:!:'2':!

;-+! '$*7! ,)&%:'! 1-)&(A! N9+! <'(7-3! 1+-39*',! $&! $&$(-<)*$::6! <'$&)&%;9:! $&3! ,*$:'4)&2$+)$&(!

<$(*7)&%!8'(5''&!(7'!:-8',!$&3!(7'!<$^-+!;-:3)&%!1$(('+&,A!!

!

J7'! Igg! *-3'! $&3! 8)&$+)',! ;-+! ,'%<'&($()-&E! *-+()*$:! (7)*L&',,! ',()<$()-&! .IJK0!
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[ Figure 1 : Overall process for cortical mapping] 
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Algorithms 
 
 
 

   Data: !$!<',7 !# !

!!!D/1)0%G"#! 7-<'-<-+17)*!(-!$!,17'+' !

"""M'&/.*2 !>! 8-9&3$+)',!.#0!!!3-! !

       >! 8-9&3$+)',!.#0!!!!!I:-,'!(7'!,9+;$*'!-&! >!86!$33)&%!$!3),*Z!

"""P2+0/"7/$)1"Q-R"! "S"!(' "

!!!!!!!!!2!S!!$&!$11+-H)<$()-&!-;!(7'!,7-+(',(!&-&4,'1$+$()&%!:--1Z!

!!!!!!!!!I9( !#! !$**-+3)&%!(-!:Z!

!!!!!!!!!!I:-,'!(7'!,9+;$*'!-&!'$*7!,)3'!-;!(7'!*+'$('3!8-9&3$+)',!86!$33)&%!$!3),*Z !

 

=:%-+)(7<!" M!J-1-:-%)*$:!*-++'*()-&!

 
  Data: $!<',7!#!&-&!7-<'-<-+17)*!(-!$!,17'+'!!! !

"""D/1)0%G!$!&-&4,'1$+$()&%!:--1!2$!

!!!!J!+'39*'3!*9(!:-*9,!Z!

!!!M'&/.*2G""1$(7! Bp ! !(' "

2%!S!,7-+(',(!&- 4,'1$+$()&%!:--1!*-&($)&)&%!%Z!

+5""2!!&-(!3';)&'3!-+!:'&%(7!.2%0!o!:'&%(7!.:0!!%2/$"

2_2%`$$

=:%-+)(7<!U!M![-&4,'1$+$()&%!:--1!3'('*()-&!

 



! WU!

TABLES 
 

J$8:'!!"M!!=2'+$%'!1'+*'&($%'!-;!2'+()*',!5)(7! AMö !)&!+$&%'!iRAXE"AUj!!

!!!

!!!\'<),17'+'! ! !I=/KJ! ! !C+''D9+;'+!!

!I/5%"" !C+-&($:!! !VaAW"!! !WXATd!

! !J'<1-+$:! ! !VQAdd!! !WdATa!

! !N**)1)($:!! !WaAaV!! !W"AaU!

! !B$+)'($:!! !VTATd!! !WUAXT!

! !J-($:!! !VUAV"!! !WUAaV!

!D+72%"" !C+-&($:!! !VaAQa!! !WaARR!

! !J'<1-+$:! ! !VQA"W!! !WdAVa!

! !N**)1)($:!! !WaAQR!! !WUAa"!

! !B$+)'($:!! !VTAdT!! !WUAVV!

! !J-($:!! !VUAVd!! !WUAa"!

! 

J$8:'!!UM!=2'+$%'3!\$9,3-+;;!@),($&*'!.\@0E!#'$&!=8,-:9('!@),($&*'!.#=@0!$&3!$+'$!

+':$()-&!.m!=!M 4F 0!8'(5'''&!<-2)&%! M !$&3!;)H'3!F !,9+;$*',!$;('+!,7$1'!*-&('H(!

+'%),(+$()-&A!#'$&!.,($&3$+3!3'2)$()-&0E!$,!(7'!&9<8'+!-;!,$<1:)&%!*-&(+-:!1-)&(,!2$+)',A!WR!:';(!

$&3!WR!+)%7(!7'<),17'+',A!

!!!

!!! !! !0/5%"2!! !! !! !&+72%"2" !!

[B(,! ! !QRR!! !"RRR!! !URRR!! !QRR!! !"RRR!! !URRR!!

!\@!i<<j ! !XAVQ!."Aa0!! !dAUQ!."Aad0!! !TAUa!."Ad"0!! !"VAad!

.dA"W0!!

!"WAUV!

.dAXW0!

!"WA""!

.XAUQ0!

#=@!i<<j ! !RAdV!.RARQ0!! !RAVa!.RARV0! !RAWQ!.RARW0!! !"A"d!.RAQX0!! !RAXT!.RAT"0!! !RAdV!.RAXW0!

m!=!! !aXARXm!! !aXAVQm!! !aXAdUm!! !adARUm!! !adAdUm!! !aXAXm!!

!
 



! WW!

!

J$8:'! !WM!=2'+$%'3!.,($&3$+3!3'2)$()-&0!^$**$+3!*-';;)*)'&(!-&!,-<'! $&$(-<)*$:!:$8':,!

*-<19('3! $;('+!+'%),(+$()-&!5)(7!D7$1'!I-&('H(!.DI0!$&3!5)(7!C+'',9+;'+!.CD0A!

 
! ! <4! ! M<! !
D/7+'$! T/?+162/&/ ! E@/&.7/! <%"C/@"! E@/&.7/! <%"C/@!
Qx*9&'9,! F';( ! REQV! RERX! RETT! RERT!
Qx*9&'9, ! /)%7(! RETU! RERX! REQQ! RE"X!
dx;9,);-+< ! F';( ! REQQ! RE"R! REQX! RE"W!
dx;9,);-+< ! /)%7(! RETR! RERX! REQX! RE"R!
"Rx),(7<9,*)&%9:$('! F';( ! REWT! RE"R! REVT! RERa!
"Rx),(7<9,*)&%9:$('! /)%7(! REQV! RE""! REQ"! RERX!
""x:$('+$:-**)1)($:! F';( ! RETT! RERV! RETW! RERT!
""x:$(' +$:-**)1)($:! /)%7(! RETU! RERT! REQW! RERX!
"Ux:$('+$:-+8)(-;+-&($:!F';( ! REdd! RERW! RETX! RERT!
"Ux:$('+$:-+8)(-;+-&($:!/)%7(! REdT! RERQ! REd"! RERV!
"dx1$+$*'&(+$:! F';( ! RETa! RERT! REd"! RERd!
"dx1$+$*'&(+$:! /)%7(! RETQ! RERX! RETX! RE"U!
URx1$+,(+)$&%9:$+),! F';( ! REVU! RERa! RETR! RERa!
URx1$+,(+)$&%9:$+),! /)%7(! REVT! RE"U! REQa! RERa!
UVx1+'*'&(+$:! F';( ! REd"! RERT! REXU! RERW!
UVx1+'*'&(+$:! /)%7(! REdW! RERQ! RETX! RE"V!
UQx1+'*9&'9,! F';( ! RETa! RERQ! REdX! RERV!
UQx1+'*9&'9,! /)%7(! REd"! RERQ! REdR! RERX!
WRx,91'+)-+('<1-+$:! F';( ! RETa! RERQ! REdd! RERW!
WRx,91'+)-+('<1-+$:! /)%7(! RETd! RERT! REdU! RERQ!
WVx(+$&,2'+,'('<1-+$:!F';( ! REQT! RE""! REdT! RERd!
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