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II4 V-7!0M807?#C0!0990<?CHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH3ID!

!

!

!

!



! "###!

!

$%&'!()!)%TWG,&!

!

)#2>70! ! ! ! ! ! ! ! ! ! ! !!!!!1-20!

!

34 ,M807#:0;?!3!X,3Y!=0C#2;HHHHHHHHHHHHHHHHHHHHHHHHHHHHH44HH43L!
E4 9FG%!0M807#:0;?-/!=0C#2;4!'50!?-CA!#;!?50!C<-;;07!J-CHHHHHHHHHHHHH4HH3Q!
I4 X-Y!107<08?>-/!0M807?#C0!?0C?!Z!./6<A0=!C0[>0;?#-/!:-?<5#;2HHHHHHHHHHHH444ES!
K4 ,M-:8/0!69!-!9/-??0;0=!7#25?!50:#C85070HHHHHHHHHHHHHHHHHHHHH4HH4EK!
L4 U#C?627-:!69!C0/0<?!9FG%!C?>=#0C!69!?50!7#25?!))*HHHHHHHHHHHHHHHH4HH44EL!
N4 1-??07;C!69!9>;<?#6;-/!70C86;C0!6"07/-#=!6;!-;-?6:#<-/HHHHHHHHHHHHHHH4ED!
Q4 V-?0267B@C80<#9#<!70C86;C0!#;!3SS!::E!-70-!<0;?070=HHHHHHHHHHHHHHHHIS!

P4 \#C<70?0!-;=!<6;?#;>6>C!-<?#"-?#6;!:-8CHHHHHHHHHHHHHHHHHHHHHHH4IL!
D4 &<-??078/6?C!C56J#;2!?50!<6770/-?#6;C!.0?J00;!.05-"#67-/HHHHHHHHHHHHH44IN!
3S4 F0-;!"6M0/!C0/0<?#"#?B!X!"Y!967!<-7CHHHHHHHHHHHHHHHHHHHHHHHHHH44IQ!
334 V-7!-;=!8/-;0!0M807?#C0!J#?5#;!3SS!::E!G(%!<0;?070=HHHHHHHHHHHHHHH444ID!

3E4 &8-?#-/!=#C?7#.>?#6;!69!<-7!-;=!8/-;0!0M807?#C0HHHHHHHHHHHHHHHHHHHH44KS!
3I4 '#:0!C07#0C!C#2;-/@?6@;6#C0!X'&]GY!7-?#6!967!?50!7#25?!))*HHHHHHHHHHHHH444KE!
3K4 176867?#6;!69!<-?0267B@C0/0<?#"0!"6M0/C!#;!-!EL!::E!!G(%HHHHHHHHHHHHHH4KI!

3L4 V-?0267B@C80<#9#<!70C86;C0!#;!LS!::E!-70-HHHHHHHHHHHHHHHHHHHHHHKN!

3N4 &<-??078/6?C!C56J#;2!?50!<6770/-?#6;C!.0?J00;HHHHHHHHHHHHHHHHHHH444KD!
3Q4 V-7!-;=!8/-;0!0M807?#C0!J#?5#;!?50!LS!::E!G(%HHHHHHHHHHHHHHHHHHH44LS!

3P4 V-?0267B@C80<#9#<!70C86;C0!#;!LS!::E!-70-!<0;?070=HHHHHHHHHHHHHHHH444LE!

3D4 V-?0267B@C80<#9#<!70C86;C0!#;!LS!::E!-70-!<0;?070=HHHHHHHHHHHHHHHHHLI!

ES4 V-7!-;=!8/-;0!0M807?#C0!J#?5#;!?50!LS!::E!G(%!<0;?070=HHHHHHHHHHHHHH4LN!

E34 V-7!-;=!8/-;0!0M807?#C0!J#?5#;!?50!LS!::E!G(%!<0;?070=HHHHHHHHHHHHHH4LQ!

EE4 V-?0267B@C80<#9#<!70C86;C0!#;!ESS!::E!-70-!<0;?070=HHHHHHHHHHHHHHHHLD!

EI4 V-?0267B@C80<#9#<!70C86;C0!#;!ESS!::E!-70-!<0;?070=!HHHHHHHHHHHHHHH444NS!

EK4 V-?0267B@C80<#9#<!70C86;C0!#;!ESS!::E!-70-!<0;?070=HHHHHHHHHHHHHHHHNE!

EL4 V-7!-;=!8/-;0!0M807?#C0!J#?5#;!?50!ESS!::E!G(%!<0;?070=HHHHHHHHHHHHH44NI!

EN4 ,M807#:0;?!E!=0C#2;4!EN!8-7?#<#8-;?C!<6:8/0?0=HHHHHHHHHHHHHHHHHHHQE!
EQ4 9FG%!0M807#:0;?-/!=0C#2;HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH44QK!
EP4 +05-"#67-/!=-?-!976:!?50!UG@G&^1!7>;CHHHHHHHHHHHHHHHHHHHHHHH444QQ!
ED4 +05-"#67-/!807967:-;<0!=>7#;2!?50!C-:0@=#99070;?HHHHHHHHHHHHHHHHH44QD!
IS4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!7#25?!-)THHHHHHHHHHHHHHHHHHHHHHPP!
I34 V-?0267B@C80<#9#<!70C86;C0!#;!?50!7#25?!8)THHHHHHHHHHHHHHHHHHHHH444PD!
IE4 '50!876867?#6;-/!70870C0;?-?#6;HHHHHHHHHHHHHHHHHHHHHHHHHHH444D3!
II4 &<-??078/6?C!C56J#;2!?50!<6770/-?#6;CHHHHHHHHHHHHHHHHHHHHHHHHHDI!
IK4 '50!8-7?#-/!<6770/-?#6;C!X10-7C6;!7YHHHHHHHHHHHHHHHHHHHHHHHHHHDN!
IL4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!/09?!-)THHHHHHHHHHHHHHHHHHHHHH444DP!
IN4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!7#25?!8)THHHHHHHHHHHHHHHHHHHHH444DD!



! #M!

IQ4 '50!876867?#6;-/!70870C0;?-?#6;!69!<-?0267B@C0/0<?#"0!"6M0/CHHHHHHHHHHH43S3!
IP4 &<-??078/6?C!C56J#;2!?50!<6770/-?#6;CHHHHHHHHHHHHHHHHHHHHHHHH43SI!
ID4 '50!8-7?#-/!<6770/-?#6;C!X10-7C6;!7Y!.0?J00;HHHHHHHHHHHHHHHHHHHH43SL!
KS4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!7#25?!()*!X;_3NYHHHHHHHHHHHHHHHH4443SQ!
K34 V-?0267B@C80<#9#<!70C86;C0!#;!?50!/09?!()*HHHHHHHHHHHHHHHHHHHHH4443SP!
KE4 '50!8-7?#-/!<6770/-?#6;C!X10-7C6;!7Y!.0?J00;!.05-"#67-/HHHHHHHHHHHHH444333!
KI4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!7#25?!1UTHHHHHHHHHHHHHHHHHHHHH33K!
KK4 V-?0267B@C80<#9#<!70C86;C0!#;!?50!/09?!1UTHHHHHHHHHHHHHHHHHHHHH44433L!
KL4 '50!8-7?#-/!<6770/-?#6;CHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH33Q!
KN4 107<0;?!C#2;-/!<5-;20!:0-;!70C86;C0!-:8/#?>=0CHHHHHHHHHHHHHHHHH443ES!
KQ4 1-7?#-/!<6770/-?#6;C!.0?J00;!?50!;0>7-/!70C86;C0HHHHHHHHHHHHHHHHH4443EE!
KP4 V6;?7-C?#;2!?50!0990<?C!69!0M807?#C0!967HHHHHHHHHHHHHHHHHHHHHHH4443EK!
KD4 107<0;?!C#2;-/!<5-;20!:0-;!70C86;C0HHHHHHHHHHHHHHHHHHHHHHHH43EN!
LS4 1-7?#-/!<6770/-?#6;C!.0?J00;!?50!;0>7-/!70C86;C0HHHHHHHHHHHHHHHHH4443EQ!
L34 V6;?7-C?#;2!?50!0990<?C!69!0M807?#C0HHHHHHHHHHHHHHHHHHHHHHHHH4443EP!
LE4 107<0;?!C#2;-/!<5-;20!:0-;!70C86;C0!-:8/#?>=0CHHHHHHHHHHHHHHHHH443IS!
LI4 1-7?#-/!<6770/-?#6;C!.0?J00;!?50!;0>7-/!70C86;C0HHHHHHHHHHHHHHHHH4443I3!
LK4 107<0;?!C#2;-/!<5-;20!:0-;!70C86;C0!-:8/#?>=0CHHHHHHHHHHHHHHHHH443II!
LL4 1-7?#-/!<6770/-?#6;C!.0?J00;!?50!;0>7-/!70C86;C0HHHHHHHHHHHHHHHHH4443IL!

!

!



! "!

!"#$%&#'

'

()*+),*-'./'01*'2,33*+040,.5'

' #$%&!'%&&()*+*%,-!+%.&!*,!+/0.(-*!,/)!/-'()&*+-'%-0!,1!*$(!1%-(20)+%-!-(/)+3!+)4$%*(4*/)(!

+-'!1/-4*%,-+3%*5!,1!,67(4*2&(3(4*%8(!)(0%,-&!,1!*$(!8(-*)+32*(.9,)+3!6)+%-!+-':!(&9(4%+335:!*$(!$%0$35!

1+4(2&(3(4*%8(!;/&%1,).!;+4(!<)(+!=;;<>?!@!6(0%-!%-!AB<C#DE!@!F%*$!+!6)%(1!'%&4/&&%,-!,1!*$(!

)(3(8+-*!3%*()+*/)(:!$%0$3%0$*%-0!*$(!,-0,%-0!'(6+*(!)(0+)'%-0!*$(!.,'/3+)%*5!,1!1+4(!9()4(9*%,-?!

AB<C#DE!@@!)(9,)*&!,-!DG9()%.(-*!"!=D">:!F$%4$!%-43/'(&!+!6($+8%,)+3!+-'!+!1HE@!4,.9,-(-*?!

I($+8%,)+3!.(+&/)(.(-*&!9),8%'(!+-!%-'(G!,1!%-'%8%'/+3!'%11()(-4(&!%-!4+)!+-'!93+-(!(G9()*%&(:!

F$%3(!*$(!1HE@!&*/'5!*(&*&!*$(!.+0-%*/'(:!&(3(4*%8%*5!+-'!&9+*%+3!(G*(-*!,1!4+)!+-'!93+-(!(G9()*%&(!

(11(4*&!F%*$%-!*$(!3+*()+3!1/&%1,).!05)/&?!D"!F%33!9)%.+)%35!1,4/&!,-!*$(!;;<!+-'!&/)),/-'%-0!4,)*(G:!

&%-4(!*$(!;;<!%&!*$(!4(-*()!,1!*$(!&*),-0(&*!+)0/.(-*&!1,)!.,'/3+)%*5!+-'!*$(!43(+)(&*!9)('%4*%,-&!

+6,/*!(G9()*%&(?!AB<C#DE!@@@!)(9,)*&!,-!DG9()%.(-*!J!=DJ>!%-!F$%4$!@!.(+&/)(!6($+8%,)+335!1+4(!

+-'!4+)!(G9()*%&(:!+-'!/&(!1HE@!*,!(G93,)(!-(/)+3!4,.9(*%*%,-!%-!*$(!;;<!+-'!6(5,-'?!DJ!F%33!

%-8(&*%0+*(!*$(!&9+*%+3!'%&*)%6/*%,-!,1!(G9()*%&(!(11(4*&!F$(-!4+)!(G9()*&!./&*!&%./3*+-(,/&!9),4(&&!

./3*%93(!,67(4*&!1),.!(G9()*!+-'!-,-2(G9()*!8%&/+3!4+*(0,)%(&?!;%-+335:!%-!AB<C#DE!@K:!@!F%33!,11()!+!

0(-()+3!'%&4/&&%,-!,1!D"!+-'!DJ?!@!F%33!%-*()9)(*!*$(!9)(&(-*!1%-'%-0&!%-!3%0$*!,1!*$(!)(&(+)4$!+-'!

9),9,&(!-(F!'%)(4*%,-&?!;,)!*$(!)(&*!,1!*$(!'%&&()*+*%,-:!@!F%33!/&(!LF(M!*,!'(&4)%6(!*$(!F,)N!@!

9()1,).('!%-!4,33+6,)+*%,-!F%*$!.5!+'8%&,)!+-'!4,33+6,)+*,)&!+*!*$(!K+-'()6%3*!O-%8()&%*5!@-&*%*/*(!

,1!@.+0%-0!P4%(-4(?'

'

'

' '



! J!

&6%!7#"'8'

'

897"(:;&78(9'

'

71*'$<3,/.+='$4>*'%+*4'?$$%@A'B.2<C4+,0D')3E'!*+>*F0<4C'*GF*+0,3*'

! K%&/+3!,67(4*!)(4,0-%*%,-!%&!+!*)(.(-',/&!$/.+-!1(+*?!Q(!(11,)*3(&&35!)(4,0-%R(!,67(4*&!

'(&9%*(!')+.+*%4!8+)%+6%3%*5!%-!*$(%)!+99(+)+-4(:!F$(*$()!%-!8%(F9,%-*:!3,4+*%,-:!&%R(:!3%0$*%-0:!

,443/&%,-:!%33/.%-+*%,-:!(*4?!<.,-0!,*$()!*(4$-%S/(&:!1/-4*%,-+3!.+0-(*%4!)(&,-+-4(!%.+0%-0!=1HE@>!

$+&!6((-!(.93,5('!*,!(G93,)(!*$(!/-'()35%-0!-(/)+3!.(4$+-%&.&!,1!8%&/+3!,67(4*!)(4,0-%*%,-?!

T67(4*!)(4,0-%*%,-!%&!*,!+!0)(+*!(G*(-*!&/99,)*('!65!*$(!8(-*)+3!9+*$F+5!,1!*$(!$/.+-!4,)*(G:!

(G*(-'%-0!1),.!9,&*()%,)!,44%9%*+3!)(0%,-&!*,!+-*()%,)!9,)*%,-&!,1!*$(!*(.9,)+3!3,6(?!U/.(),/&!

1HE@!&*/'%(&!$+8(!)(8(+3('!,67(4*2&(3(4*%8(!)(0%,-&!%-!*$(!3+*()+3!+-'!8(-*)+3!,44%9%*,2*(.9,)+3!

4,)*(G!=B+G65!"VVWX!"VVYX!@&$+%!(*!+3X!"VVZX![+-F%&$():!H4\().,**!]!A$/-:!"VVZX!H+3+4$!(*!+3?:!

"VV^X!H+)*%-:!Q%00&:!O-'()3(%'()!]!B+G65:!"VVYX!P()0(-*:!T$*+!]!H+4',-+3':!"VVJ>?!!

<3*$,/0$!4+*(0,)52&(3(4*%8(!)(&9,-&(&!%-!*$(!8%&/+3!&5&*(.!+)(!,6&()8('!1,)!.+-5!

4+*(0,)%(&:!%-43/'%-0!3%.6&:!&4(-(&:!F,)'&:!3(**()&!+-'!./&%4+3!-,*+*%,-!=\($+(-(!(*!+3?:!J_"_X!

\,F-%-0!(*!+3?:!J__"X!D9&*(%-!]![+-F%&$():!"VV`X!Q,-0!]!a+/*$%():!J_"_>:!1+4(2&(3(4*%8%*5!,1*(-!

)(4(%8(&!*$(!0)(+*(&*!+**(-*%,-?!@-'((':!1+4(&!.+5!6(!,-(!,1!*$(!.,&*!%.9,)*+-*!4+*(0,)%(&!,1!,67(4*&!

*,!F$%4$!F(!+)(!(G9,&('?!@-!)(4,0-%R%-0!,*$()&:!F(!S/%4N35!%'(-*%15!*$(.!+&!%-'%8%'/+3&!b!H,.:!\+':!

I%33:!&*)+-0():!(*4?!b!1),.!*$(%)!1+4(&?!D8(-!&*)+-0()&c!1+4(&!+33,F!1,)!)+9%'!7/'0.(-*&!,1!&(G:!+0(!+-'!

(*$-%4%*5:!F$%3(!+3&,!(3%4%*%-0!7/'0.(-*&!,1!+**)+4*%8(-(&&!+-'!,1!.+-5!9()&,-+3%*5!*)+%*&!*$+*!

/-'()3%(!1%)&*!%.9)(&&%,-&!=<.6'+5:!I()-%()%!]!E%4$(&,-:!J___X!I+):!U(*+!]!d%-R:!J__YX!Q%33%&!]!

#,',),8:!J__Y>?!#$(!9),4(&&%-0!,1!1+4(&!$+&!6((-!3%-N('!*,!+-!+)(+!%-!*$(!1/&%1,).!05)/&!,1!*$(!

*(.9,)+3!3,6(:!*$(!;;<:!F$%4$!&$,F&!)(.+)N+63(!+-+*,.%4+3!4,-&%&*(-45!+4),&&!9+)*%4%9+-*&?!#$(!

)%0$*!;;<!%&!*$(!.,&*!&*/'%('!1+4(2&(3(4*%8(!)(0%,-!,1!*$(!$/.+-!6)+%-:!6(4+/&(!%*&!),6/&*!&(3(4*%8%*5!

+33,F&!1,)!(+&5!%'(-*%1%4+*%,-!%-!%-'%8%'/+3!9+)*%4%9+-*&!+-'!6(4+/&(!%*&!&*+63(!3,4+*%,-!+4),&&!



! e!

9+)*%4%9+-*&!1+4%3%*+*(&!(+&5!'(*(4*%,-!(8(-!F%*$!)(3+*%8(35!4)/'(!.(*$,'&!,1!+8()+0%-0!6)+%-!%.+0(&!

+4),&&!'%11()(-*!%-'%8%'/+3&?!<-!;;<!%&!+3&,!,6&()8('!%-!*$(!3(1*!$(.%&9$()(:!*$,/0$!*59%4+335!&.+33()!

+-'!.,)(!8+)%+63(!%-!%*&!3,4+*%,-!*$+-!%*&!)%0$*!4,/-*()9+)*!=a+/*$%()!(*!+3?:!"VVVX!J___X![+-F%&$()!

(*!+3?:!"VVZX!B+)3(5!(*!+3?:!J__VX!f/:!J__^>?!'

P%-4(!*$(!L'%&4,8()5M!,1!*$(!;;<:!*$(!,)%0%-&!,1!&(3(4*%8%*5!%-!*$%&!+)(+!$+8(!6((-!$%0$35!

4,-*),8()&%+3?!!<!93+/&%63(!+)0/.(-*!4+-!6(!.+'(!*$+*!*$(!;;<!%&!+!0(-(*%4+335!'(*().%-('!+-'!

&9(4%+3%R('!6)+%-!.,'/3(!1,)!*$(!)(9)(&(-*+*%,-!,1!1+4(&?!B,F(8():!F$(*$()!*$%&!9(+2&%R('!)(0%,-!,1!

$/.+-!4,)*(G!*$+*!&(3(4*%8(35!)(&9,-'&!*,!1+4(&!+3&,!&/99,)*&!+!.,)(!0(-()+3!1/-4*%,-!)(3(8+-*!1,)!

9()4(9*/+3!(G9()*%&(!%&!+!&,/)4(!,1!'(6+*(?!P9(4%1%4+335:!+)0/.(-*&!+)(!.+'(!*$+*!+4*%8%*5!%-!*$(!;;<!

%&!=+>!',.+%-2&9(4%1%4!1,)!1+4(&!=[+-F%&$():!J___X![+-F%&$()!(*!+3?:!"VVZ>!,)!=6>!9),4(&&2&9(4%1%4!1,)!

.(4$+-%&.&!+/*,.+*%4+335!)(4)/%*('!65!1+4(&!6/*!F$%4$!4+-!+3&,!6(!(-0+0('!65!-,-21+4(!,67(4*&!,1!

(G9()*%&(!=I/N+4$:!a+/*$%()!]!#+)):!J__YX!a+/*$%()!J___X!#+))!]!a+/*$%():!J___X!Q,-0!(*!+3?:!J__V>?!

<3*$,/0$!6,*$!1+4(&!+-'!,67(4*&!,1!(G9()*%&(!(-0+0(!.+-5!6)+%-!+)(+&:!F$(*$()!!"#$%%&!)(&9,-'&!*,!

,67(4*&!,1!(G9()*%&(!%&!(&9(4%+335!4)%*%4+3!%-!(8+3/+*%-0!*$(!.,'/3+)%*5!,1!1+4(!9),4(&&%-0?!#$%&!

%.9,)*+-4(!%&!'()%8('!1),.!*$(!1+4*!*$+*!*$(!;;<!%&!*$(!1,4/&!,1!*$(!&*),-0(&*!43+%.&!,1!.,'/3+)%*5!

=[+-F%&$()!(*!+3?:!"VVZX!H4A+)*$5!(*!+3?:!"VVZX!C/4(!(*!+3?:!"VVY>!+-'!*$(!43(+)(&*!9)('%4*%,-&!

)(0+)'%-0!9()4(9*/+3!(G9()*%&(!=a+/*$%()!(*!+3?:!"VVVX!J___X!B+)3(5!(*!+3?:!J__VX!f/!J__^>?!\(&9%*(!

4,-&%'()+63(!-(/),%.+0%-0!F,)N!1,4/&%-0!,-!*$(!;;<!/&%-0!1+4(&!+-'!,67(4*&!,1!(G9()*%&(:!*$%&!

'(6+*(!%&!5(*!/-)(&,38('?!

!

$4>*'=.2<C4+,0DA'2.=4,5'3F*>,/,>,0D'

! T-(!,1!*$(!&*),-0(&*!+)0/.(-*&!1,)!*$(!.,'/3+)%*5!,1!1+4(!9()4(9*%,-!%&!*$(!',.+%-2&9(4%1%4%*5!

,1!;;<!)(&9,-&(&!=[+-F%&$()!(*!+3?:!"VVZ>?!#$(!',.+%-2&9(4%1%4!$59,*$(&%&!+)0/(&!*$+*!+4*%8%*5!%-!

*$(!;;<!b!,)!(8(-!+!&/6&(*!,1!4(33&!%-!*$%&!)(0%,-!b!(G43/&%8(35!4,'(&!*$(!9),4(&&%-0!,1!1+4(&?!P,.(!,1!

*$(!(+)3%(&*!43+%.&!1,)!',.+%-!&9(4%1%4%*5!,1!*$(!;;<!4+.(!1),.!&%-03(24(33!)(4,)'%-0&!%-!.,-N(5&!

*$+*!)(8(+3('!*F,!9,9/3+*%,-&!,1!1+4(!4(33&:!,-(!%-!%-1()%,)!*(.9,)+3!05)/&!F%*$!4(33&!'%11()(-*%+335!



! W!

*/-('!*,!*$(!%'(-*%*5!,1!1+4(&:!+-'!,-(!%-!*$(!&/9()%,)!*(.9,)+3!&/34/&!*$+*!F+&!.,)(!&(-&%*%8(!*,!

(5(!0+R(!+-'!1+4%+3!(G9)(&&%,-!=I)/4(:!\(&%.,-(!]!a),&&:!"V`"X!\(&%.,-(:!<36)%0$*:!a),&&!]!I)/4(:!

"V`WX!\(&%.,-(:!"VV"X!B+&&(3.,:!"V`VX!C())(**!]!H%&*3%-:!"VV_X!C())(**!(*!+3?:!"V`JX!"V`WX!"V`^X!
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(G9()*%&(!+)(!&$,F-!%-!.%G('24+*(0,)5!&*)(+.&k!@&!4,.9(*%*%,-!3%.%*('!*,!*$(!;;<!,)!,6&()8('!

.,)(!0(-()+335!%-!(G9()*2,67(4*!&(3(4*%8(!)(0%,-!,1!*$(!8(-*)+3!9+*$F+5k!

!

$.+*3142.-,5O'.<+'+*3<C03'

B()(:!F%*$!BE21HE@:!F(!4$+)+4*()%R('!)(&9,-&(&!*,!1+4(&:!+-%.+3&:!4+)&!+-'!93+-(&!%-!+-'!

+),/-'!*$(!;;<?!a),/92+8()+0(!.(+-!)(&9,-&(&!%-!*F,!(G9()%.(-*&!)(93%4+*('!9)%,)!F,)N:!&$,F%-0!

)(3%+63(!&(3(4*%8%*5!%-!*$(!;;<!1,)!1+4(&!+-'!+-%.+3&!6/*!-,*!1,)!-,-21+4(!,67(4*&?!H,)(!%.9,)*+-*35:!

&(3(4*%8%*5!1,)!-,-21+4(!,67(4*&!%-!*$(!;;<!%-4)(+&('!F%*$!(G9()*%&(:!%-43/'%-0!%-!1+4(2&(3(4*%8(!

8,G(3&?!;;<!)(&9,-&(&!*,!,67(4*&!=,1!(G9()*%&(>!4+--,*!6(!+**)%6/*('!*,!&9+*%+3!63/))%-0!6(5,-'!*$(!



! "e!

&4+3(!+*!F$%4$!.,'/3+)!43+%.&!$+8(!6((-!.+'(:!+-'!F%*$%-!*$(!)%0$*!3+*()+3!1/&%1,).!05)/&:!*$(5!+)(!

)(&*)%4*('!*,!+!J__!..J!+)(+!4(-*()('!,-!*$(!;;<!9(+N?!#$()(1,)(:!*$(&(!)(&/3*&!&$,F!*$+*!

4,-&%'()%-0!%-'%8%'/+3!'%11()(-4(&!%-!(G9()*%&(!&$('&!4)%*%4+3!3%0$*!,-!;;<!1/-4*%,-&:!&/00(&*%-0!*$+*!

(G9()%(-4(!F%*$!+!4+*(0,)5!F%*$!&9(4%1%4!9),4(&&%-0!'(.+-'&!.+5!6(!&/11%4%(-*!*,!(G93+%-!*$(!

&9+*%+335243/&*()('!&(3(4*%8%*5!1,)!1+4(&!,6&()8('!%-!*$%&!)(0%,-?!!

Q$%3(!F(!1%-'!4,.9(*%*%,-!1,)!&9+*%+3!)(9)(&(-*+*%,-!%-!*$(!;;<!%-!6,*$!D"!+-'!DJ:!F(!',!

-,*!1%-'!(8%'(-4(!1,)!,-23%-(!-(/)+3!4,.9(*%*%,-!F$(-!&9(4%1%4+335!9),6('!%-!DJ?!B,F(8():!*+N%-0!

%-*,!+44,/-*!%-'%8%'/+3!'%11()(-4(&!%-!4+)!(G9()*%&(!$%0$3%0$*&!+-!%-*()(&*%-0!'%&&,4%+*%,-!6(*F((-!

'%&*)%6/*('!(11(4*&!,1!(G9()*%&(!'/)%-0!-,-2.%G('!4+*(0,)5!9)(&(-*+*%,-&!+-'!8()5!1,4+3!(11(4*&!

F$(-!,67(4*!4+*(0,)%(&!+)(!.%G('!+-'!*$(!9()4(9*/+3!&5&*(.!%&!*+G('?!D11(4*&!,1!(G9()*%&(:!&%.%3+)!*,!

4+*(0,)52&9(4%1%4!(11(4*&!1,)!1+4(&!,)!$,/&(&:!+)(!3(&&!'%&*)%6/*('!/-'()!4,-'%*%,-&!,1!'%8%'('!

+**(-*%,-?!@-!,*$()!F,)'&:!F$%3(!6,*$!1+4(2&(3(4*%8%*5!+-'!)(&9,-&(&!*,!-,-21+4(!,67(4*&!,1!(G9()*%&(!

4+-!(-0+0(!'%&*)%6/*('!-(*F,)N&!,1!+)(+&!%-!*$(!8(-*)+3!9+*$F+5:!+**(-*%,-+3!4,-&*)+%-*&!3(+'!6,*$!

',.+%-&!*,!6(!1,4+335!)(9)(&(-*('!%-!+-*()%,)!;;<?!!

!



! "#!

!"#$%&'())(

(

&*$&')+&,%(-(.(&//&!%0(1/(!#'(#,2($3#,&(&*$&'%)0&(4)%"),(%"&(3#%&'#3(/50)/1'+(

67'50(#%(")6"('&0135%)1,(

!

+89:;<=(

(

!"#$%&%'"($)$!%&'()*+,-.'!/'01)/*!2-3/)+/0(4'4!0451)6!7'-3/)!,'801'69!03'4!::+;#!<02)-=-<0)'4!,>2!

8>(')02*!=>8<'(60)->($!?(,>28'4!&2-))'(!=>(6'()!&06!>@)0-('4!,2>8!'0=/!<02)-=-<0()!-(!

0==>240(='!&-)/!)/'!35-4'1-('6!>,!)/'!-(6)-)5)->(01!2'.-'&!@>024!>,!A0(4'2@-1)!B(-.'26-)*!0(4!

A0(4'2@-1)!B(-.'26-)*!C'4-=01!D'()'2$!E11!<02)-=-<0()6!/04!(>2801!>2!=>22'=)'4+)>+(>2801!.-6501!

0=5-)*$!

!

*&"((%(+$!E11!-803-(3!&06!<'2,>28'4!>(!0!F/-1-<6!C'4-=01!G*6)'86!H+%'610!7H%9!/580(!803(')-=!

2'6>(0(='!6=0(('2!0)!)/'!?(6)-)5)'!>,!?803-(3!G=-'(='!0)!)/'!A0(4'2@-1)!B(-.'26-)*!C'4-=01!D'()'2!

7I06/.-11'J!%I9$!!

"#!$%$&'()*$+!,*$%$!KL!%"+&'-3/)'4!0(0)>8-=01!.>158'6!&'2'!0=M5-2'4!56-(3!0!;N!CF+

LEOP+1-Q'!0=M5-6-)->(!6'M5'(='!7RSA!T!:UV!88J!%P!T!"$HW!86J!%L!T!;$VX!86J!80)2-Y!6-Z'!T!:UV!Y!

:UV9!)>!>@)0-(!"H:!61-='6!>,!"!88;!-6>)2><-=!.>Y'16$!KL!0(0)>8-=01!-803'6!&'2'!56'4!)>!01-3(!6')6!>,!

,5(=)->(01!40)0J!,>2!.>158'!2'(4'2-(3!7-(=154-(3!32'*!80))'2![!&/-)'!80))'2!6'38'()0)->(!,>2!)/'!

<52<>6'6!>,!-(,10)-(3!0(4!,10))'(-(3!>,!)/'!=>2)-=01!652,0='9J!0(4!,>2!.-6501-Z0)->(!>,!,5(=)->(01!40)0$!

-#!./%*&)'%$+!,*$%$!%/'!'Y<'2-8'()01!6'M5'(='!@'30(!&-)/!0!6-(31'+25(!GL!,5(=)->(01!

1>=01-Z'2!,>2!2'01+)-8'!1>=01-Z0)->(!>,!)/'!RRE!0(4!><)-801!<>6-)->(-(3!>,!>52!KL!61-='6!>(!0(!

-(4-.-4501!@06-6!7R-352'!"9$!\'!0=M5-2'4!;]!GL!61-='6!>2-'()'4!-(!)/'!=>2>(01!<10('!0)!0!2'6>15)->(!>,!

:$:!Y!:$:!Y!:$U!88$!%/'!^S_N+@06'4!6-3(016!&'2'!=>11'=)'4!56-(3!0!,06)!%:`+6'(6-)-.',



! "U!

204->,2'M5'(=*+6<>-1'4!;N!FLPG%S!7FL-(=-<1'6!>,!P=/>!G/-,)-(3!56-(3!0!%20-(!>,!S@6'2.0)->(69"!

6'M5'(='!6'M5'(='!7RSA!T!:""$:!88J!%P!T!::!86J!%L!T!:"$W;!86J!.>158'!2'<')-)->(!)-8'!T!:U]]!

86J!,1-<!0(31'!T!V:!4'32''6J!80)2-Y!6-Z'!T!WV!Y!WV9$!R>2!)/'!,-(01!U!<02)-=-<0()6!&'!0=/-'.'4!,511!@20-(!

=>.'203'!7#]!61-='69!-(!)/'!0Y-01a)20(6.'26'!<10('!0)!0!2'6>15)->(!>,!:$;!Y!:$;!Y!:$U!88$!S)/'2!)/0(!0!

2'45='4!.>158'!2'<')-)->(!)-8'!7,2>8!:U]]!86!)>!:]]]!869J!011!6=0((-(3!<0208')'26!2'80-('4!)/'!

608'$!!

!

!

!

R-352'!"b!PY<'2-8'()!"!7P"9!4'6-3($!:U!<02)-=-<0()6!=>8<1')'4!"!GL!R0='+S@c'=)!_>=01-Z'2!25(J!,>11>&'4!@*!V!
KL!25(6$!R>11>&-(3!)/'!,CL?!<>2)->(!>,!)/'!'Y<'2-8'()J!-(4-.-45016!=>8<1')'4!0!@'/0.->201!'Y<'2)-6'!)'6)$!S('!
2'<2'6'()0)-.'!-803'!,2>8!'0=/!>@c'=)!=0)'3>2*!-6!6/>&($!

!

\'!0<<1-'4!2'01+)-8'!0(01*6-6!>(!0!<02)-=-<0()+@*+<02)-=-<0()!@06-6!452-(3!)/'!=>526'!>,!)/'!

GL!,5(=)->(01!6=0($!\'!56'4!0!1-('02!2'32'66->(!7-(=154-(3!0!254-8'()02*!8>)->(!=>22'=)->(9!>,!)/'!

@1>=Q'4!,0='+>@c'=)!)-8'!=>526'!)>!2')52(!)+6)0)-6)-=6$!S(1*!.>Y'16!)/0)!8')!0!8-(-858!6-3(01!

)/2'6/>14!&'2'!4-6<10*'4$!\'!0<<1-'4!0!.'2*!=>(6'2.0)-.'!)/2'6/>14J!6-(='!)/'6'!0(01*6'6!0(4!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!FLPG%S!-6!0(!CL!6'M5'(='!)/0)!=>8@-('6!'1'8'()6!>,!'=/>+6/-,)'4J!3204-'()+2'=011'4!CL!-803-(3!&-)/!)/'!
0=M5-6-)->(!>,!851)-<1'!1-('6!>,!Q+6<0='!&-)/-(!0!6-(31'!%LJ!2'651)-(3!-(!0!,06)'2!-803-(3!)-8'!2'10)-.'!)>!
=>(.'()->(01!3204-'()+'=/>!CL?!8')/>46$!?)!-6!0!;+4-8'(6->(01!51)20,06)!6'M5'(='!<2>.-4-(3!/-3/'2!)'8<>201!
2'6>15)->(!0(4!-(=2'06'4!@20-(!=>.'203'!=>8<02'4!)>!8>2'!)204-)->(01!851)-+61-='!-803-(3!6'M5'(='6$!?(!
044-)->(J!FLPG%S!<2'6'()6!0(!',,'=)-.'!01)'2(0)-.'!)>!PF?!)'=/(-M5'6!@*!8-(-8-Z-(3!6'(6-)-.-)*!)>!
656='<)-@-1-)*!02)-,0=)6!0(4!=>(,>5(4-(3!,1>&!</'(>8'(0$!

SR localizer 
1-back matching 
1 run: Face, Object 

HR localizer 
1-back matching 

6 runs: Face, Animal, 
Car, Plane,, Scrambled 

Scanner 

Perceptual 
Expertise  

(Car d’, Bird 
d’, Plane d’) 

Behavioral Test 



! "V!

.>Y'1+0=)-.0)->(!80<6!02'!>(1*!-()'(4'4!06!0!35-4'!,>2!65@6'M5'()!KL!0=M5-6-)->(6!0(4!(>)!,>2!

0=)501!6-3(01!'Y)20=)->($!G1-='!<2'6=2-<)->(6!)/0)!-(=>2<>20)'4!,0='+2'6<>(6-.'!.>Y'16!0(4!016>!

-(=154'4!)/'!,56-,>28!3*256!>,!)/'!)'8<>201!1>@'!&'2'!)/'(!6'1'=)'4!,>2!)/'!<2>=''4-(3!KL!25(6$!

"#!./%*&)'%$+!,*$%,$!?88'4-0)'1*!,>11>&-(3!)/'!GL!6=0(J!&'!0=M5-2'4!:#!KL!61-='6!>2-'()'4!

-(!)/'!=>2>(01!<10('$!G-3(01!42><+>5)!)*<-=011*!>==522'4!0()'2->2!)>!)/'!.'()201!)'8<>201!=>2)'Y!45'!

)>!656='<)-@-1-)*!02)-,0=)6!-(!)/'!2'3->(!@'/-(4!)/'!'02!=0(016$!!\'!016>!>@6'2.'4!42><+>5)!-(!=>2)'Y!

<2>Y-801!)>!)/'!(0601!=0.-)-'6$!%/56J!)/'6'!2'3->(6!&'2'!0.>-4'4!06!@'6)!06!<>66-@1'!452-(3!61-='!

<2'6=2-<)->($!%/'!)06Q!-6!4'6=2-@'4!@'1>&$!\'!56'4!0!204->,2'M5'(=*+6<>-1'4!;+4-8'(6->(01!RRP!

7R06)!R-'14!P=/>9!0=M5-6-)->(!6'M5'(='!&-)/!6'(6-)-.-)*!'(=>4-(3!7GPIGP9:!7RSA!T!"V]!88J!%P!T!:"!

86J!%L!T!;:$:V!86J!.>158'!2'<')-)->(!)-8'!T!#]]]!86J!,1-<!0(31'!T!#U!4'32''6J!80)2-Y!6-Z'!T!":X!Y!

":X9!)>!>@)0-(!"$:U!88;!-6>)2><-=!.>Y'16$!

!

>+')(=9?@AB?(CD<(<?=EBCF(

!

E11!-803'6!&'2'!<2'6'()'4!>(!0(!E<<1'!C0=-()>6/!=>8<5)'2!56-(3!C0)10@!7C0)/\>2Q6J!

I0)-=QJ!CE9!&-)/!)/'!F6*=/></*6-=6!%>>1@>Y!'Y)'(6->(!7^20-(024J!"WWHd!F'11-J!"WWH9$!E(!E.>)'=!

?(=>2<>20)'4!eG-1'()!A-6->(f!_DN!<2>c'=)>2!&06!56'4!)>!<2>c'=)!-803'6!>(!0!)20(615='()!<106)-=!

6=2''(!<>6-)->('4!0)!)/'!,>>)!>,!)/'!6=0(('2!@>2'$!F02)-=-<0()6!&>2'!<2-68!31066'6!)>!.-'&!)/'!

<2'6'()'4!-803'6!-(!)/'-2!5<2-3/)!>2-'()0)->($!\'!56'4!H:!320*6=01'!-803'6!7;V!,0='6J!;V!>@c'=)69!)>!

1>=01-Z'!,0='+6'1'=)-.'!2'3->(6!-(!)/'!GL!25($!G5@6'M5'()!25(6!56'4!0(>)/'2!""]!320*6=01'!,0='!

-803'6J!-(!044-)->(!)>!)/'!608'!(58@'2!>,!8>4'2(!=02!-803'6!7)0Q'(!-(!(0)5201!6'))-(36!0(4!-(!(>(+

,2>()01!.-'&69J!0(-801!-803'6!7011!,>52+1'33'4!0(-801!</>)>320</6!-(!&/-=/!)/'!0(-801g6!,0='!&06!

)*<-=011*!-(!0!(>(+,2>()01!.-'&!0(4!06658'4!1'66!)/0(!"aX!>,!)/'!)>)01!-803'!02'09!0(4!<10('6!7,0='J!

0(-801!0(4!<10('!-803'6!=08'!,2>8!N2$!h010(-)!O2-11+G<'=)>2!0)!G)0(,>249$!G=208@1'4!-803'6!&'2'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
:!GPIGP!-6!<2-802-1*!56'4!06!0!)'=/(-M5'!,>2!6=0(!)-8'!2'45=)->($!?8<>2)0()1*J!GPIGP![!06!>)/'2!4'.'1><8'()6!
,>2!4'=2'06-(3!-803-(3!)-8'![!@'(',-)6!32'0)1*!,2>8!)/'!-(=2'06'!-(!GIL!0)!/-3/'2!,-'14!6)2'(3)/6J!45'!)>!)/'!
-()2-(6-=!)204'>,,!@')&''(!GIL!0(4!)/'!6<''4!>,!-803'!0=M5-6-)->($!!



! "H!

=2'0)'4!>(+1-('!452-(3!)/'!6=0(!@*!<026-(3!0!20(4>81*!6'1'=)'4!-803'!-()>!"V!'M5011*!6-Z'4!6M502'6J!

)/'(!2'0220(3-(3!)/'6'!6M502'6!)>!,>28!0!(>.'1!4-6<10*!>,!6=208@1'4!<-'='6$!%/'!6)-851-!&'2'!

<2'6'()'4!-(!)/'!='()'2!>,!)/'!6=2''(!0(4!2'6-Z'4!>(!'0=/!)2-01!)>!65@)'(4!0!.-6501!0(31'!)/0)!.02-'4!

@')&''(!":$Vi!0(4!"H$Vi!)>!4-6=>5203'!56'!>,!1>&+1'.'1!.-6501!-(,>280)->(!)>!<'2,>28!)/'!4')'=)->(!

)06Q$!?803'6!&'2'!6M502'!'Y='<)!,>2!=026J!@'=056'!8>6)!>,!)/'!>2-3-(01!-803'6!/04!0!10(46=0<'!

06<'=)!20)->!0(4!&'!&0()'4!)>!<2'6'2.'!)/'!(>2801!06<'=)!20)->!>,!)/'!=026!6-(='!4-625<)->(!=>514!

4-6<2><>2)->(0)'1*!-8<'4'!'Y<'2)!c5438'()6$!L'=)0(35102!-803'6!>,!=026!&'2'!04c56)'4!)>!80)=/!

)/'!02'0!>,!)/'!>)/'2!6M502'!-803'6$!

!

! !

!
R-352'!:$!,CL?!'Y<'2-8'()01!4'6-3($!%/'!)06Q!-(!)/'!6=0(('2!&06!-4'()-=01!,>2!)/'!GL!1>=01-Z'2!25(!0(4!)/'!V!
KL!25(6b!"+@0=Q!-4'()-)*!80)=/-(3$!709!PY08<1'!'Y<'2-8'()01!<2>)>=>1!,>2!)/'!GL!1>=01-Z'2!25(b!:]!:]+6!
01)'2(0)-(3!,0='!7R9!0(4!>@c'=)!7S9!@1>=Q6!&-)/!,-Y0)->(!<'2->46!)>!@'3-(!0(4!'(4!)/'!25($!7@9!PY08<1'!
'Y<'2-8'()01!<2>)>=>1!,>2!)/'!KL!25(6b!U!6)-85156!=0)'3>2-'6!7,0='!7R9J!>@c'=)!7S9J!0(-801!7E9J!=02!7D9J!<10('!
7F9J!0(4!6=208@1'4!7G99!20(4>81*!<2'6'()'4!&-)/-(!#!6')6!>,!@1>=Q6$!P0=/!=0)'3>2*!>==522'4!-(!#!:]+6!@1>=Q6!
,>2!V!25(6$!S('!R0='!@1>=Q!-6!2'<2'6'()'4$!%/'!<02)-=-<0()!6/>514!2'6<>(4!&/'(!)/'!6'=>(4!,0='!-6!2'<'0)'4!-(!
-88'4-0)'!65=='66->($!

!

,

,

time 1 
s 1 

s 

1 
s 

1 
s 

 1 
s 

1 
s 

!"#$%

&% ' &% &%&% &% &% &% &%' ' ' ' ' ' &% &%' ' '!" !"

F=face block 
O=object block  
A=animal block 
C=car block  
P=plane block 
S=scrambled block 

F A C P S. . FAC S P PA ASS PCC FF

!"#$%



! "X!

>+')(9C=G=(

!

P0=/!<02)-=-<0()!<02)-=-<0)'4!-(!H!,5(=)->(01!6=0(6b!>('!GL!1>=01-Z'2!25(!,>11>&'4!@*!V!KL!

'Y<'2-8'()01!25(6$!E11!25(6!'8<1>*'4!0!@1>=Q'4!4'6-3(!56-(3!0!"+@0=Q!4')'=)->(!)06Q!&/'2'@*!

-(4-.-45016!-(4-=0)'4!)/'!2'<')-)->(!>,!0(!-4'()-=01!-803'!-(!-88'4-0)'!65=='66->(!7R-352'!:9$!P0=/!

-803'!4-,,'2'4!-(!6-Z'!2'10)-.'!)>!)/'!<2'='4-(3!-803'J!0(4!'.'2*!@1>=Q!-(=154'4!"+:!2'<'0)6$!

-.,-#!+'*$+)012!2/%.!%/'!1>=01-Z'2!6=0(!56'4!:]!@1>=Q6!>,!01)'2(0)-(3!,0='6!0(4!=>88>(!

>@c'=)6!7:]!-803'6!6/>&(!,>2!"!69!&-)/!0!"]!6!,-Y0)->(!0)!)/'!@'3-((-(3!0(4!'(4J!106)-(3!#:]!6!-(!)>)01!

4520)->($!7?(!2'6<>(6'!)>!6=0(('2!5<3204'6J!&'!04c56)'4!)/'!1>=01-Z'2!-(!)/'!,-(01!U!<02)-=-<0()6!)>!

-(=154'!"U!:]+6!@1>=Q6!&-)/!]!6!,-Y0)->(!0)!)/'!@'3-((-(3!0(4!'(4!>,!)/'!25(d!6=0(!4520)->(!&06!;]]!

6$9!E.'203'!<'2,>280(='!&06!WHj!=>22'=)!720(3'!VWj+"]]j9$!!

/$!"#!13412)(1%&$+!2/%,$!?88'4-0)'1*!,>11>&-(3!2'01+)-8'!01-3(8'()!>,!)/'!KL!61-='6!@06'4!

>(!GL!40)0J!<02)-=-<0()6!=>8<1')'4!V!'Y<'2-8'()01!25(6!&-)/!:]!:]+6!@1>=Q6!7#!'0=/!>,!,0='6J!
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)/'6'!4>80-(6!>,)'(!=>+>==52!-(!2'=2'0)->(01!8030Z-('6$!C>2'>.'2J!M50()-,*-(3!4-6=2-8-(0)->(!>,!

<10('6!-(!044-)->(!)>!=026!011>&'4!56!)>!'Y<1>2'!&/')/'2!='2)0-(!-(4-.-45016!&'2'!8'2'1*!6Q-11'4!0)!

)/'!80)=/-(3!)06QJ!-)6'1,J!2'30241'66!>,!)/'!-803'6!6/>&(!7'$3$J!6-8-102!)>!<'2='<)501!60.0()69J!>2!

&/')/'2!)/'*!0=)5011*!/04!5(-M5'!6Q-11!&-)/!>('!=0)'3>2*!8>2'!)/0(!>)/'26$!

!



! :]!

!

!

R-352'!;$!709!F'2='<)501!'Y<'2)-6'!)'6)![!@1>=Q'4!6'M5'()-01!80)=/-(3!>,!=026J!<10('6!0(4!@-246![!048-(-6)'2'4!
>5)6-4'!)/'!6=0(('2$!D0)'3>2*+6<'=-,-=!<'2,>280(='!&06!=>8<5)'4!06!6'(6-)-.-)*J!0g$!!7@9!D>22'10)->(!@')&''(!
=02!'Y<'2)-6'!7D02!0g9!0(4!<10('!'Y<'2)-6'!7F10('!0g9$!O2''(!,-11!6/>&6!<02)-=-<0()6!&-)/!6'1,+2'<>2)'4!=02!
'Y<'2)-6'!7";a:U9$!L'4!>5)1-('6!-(4-=0)'!<02)-=-<0()6!&-)/!6'1,+2'<>2)'4!<10('!'Y<'2)-6'!7;a:U9$!K>11>&!
802Q'26!4'<-=)!<02)-=-<0()6!&/>!4-4!(5$!/0.'!0!2-3/)!RRE!&-)/!0!8-(-801!02'0!>,!"]]!88:$!!7=9!F'2,>280(='!
80)=/-(3!@-246!&06!=>22'10)'4!&-)/!=02!0(4!<10('!<'2,>280(='!0(4J!)/56J!&06!(>)!56'4!06!0!@06'1-('!,>2!
=02a<10('!'Y<'2)-6'$!

!

E!@'/0.->201!)06Q!>5)6-4'!)/'!6=0(('2!56'4!320*6=01'!-803'6!>,!UV!=026!0(4!<10('6!7>(!0!

6>1-4!32'*!@0=Q32>5(49!)/0)!&'2'!(>)!56'4!'16'&/'2'!-(!)/'!'Y<'2-8'()!7R-352'!;09$!F02)-=-<0()6!

<'2,>28'4!":!@1>=Q6!7#!=02J!#!<10('J!#!@-249!&-)/!:X!6'M5'()-01!80)=/-(3!)2-016!<'2!=0)'3>2*$!S(!

'0=/!)2-01J!)/'!,-26)!6)-85156!0<<'02'4!,>2!"]]]!86J!,>11>&'4!@*!0!U]]!86!806Q$!E!6'=>(4!6)-85156!

)/'(!0<<'02'4!0(4!2'80-('4!.-6-@1'!5()-1!0!608'a4-,,'2'()!2'6<>(6'!&06!804'!>2!U]]]!86!'10<6'4$!

F02)-=-<0()6!804'!608'+4-,,'2'()!c5438'()6!>(!=02!0(4!<10('!-803'6!70)!)/'!1'.'1!>,!80Q'!0(4!

8>4'1J!2'30241'66!>,!*'029!0(4!@-24!-803'6!70)!)/'!1'.'1!>,!6<'=-'69$!E(!'Y<'2)-6'!6'(6-)-.-)*!6=>2'!

&06!=01=510)'4!,>2!=026!7D02!0gJ!20(3'!]$U:+;$"H9J!<10('6!7F10('!0gJ!20(3'!]$X]+;$";9J!0(4!@-246!7^-24!

06J!20(3'!]$H]+"$X]9!,>2!'0=/!<02)-=-<0()$!D02!0g!&06!<>6-)-.'1*!=>22'10)'4!&-)/!F10('!0g!7#T]$VUJ!

'T]$]]]#9J!&/-=/!80*!@'!'Y<'=)'4!-,!-(4-.-45016!&-)/!/-3/!-()'2'6)!0(4!4-6=2-8-(0)>2*!<'2='<)501!

!"

#"

$"

!" #" $"

!"

#"

$"

!" #" $"

!"

#"

$"

!" #" $"

!"

#"

$"

!" #" $"

!"

#"

$"

!" #" $"

!"

#"

$"

!" #" $"

1000ms 
500ms 

1000ms 

1000ms 
500ms 

1000ms 

Car d’ 

P
la

ne
 d

’ 

!"

#"

$"

%"

&"

!" #" $" %" &"

r=0.646  
p=0.001 

r=0.582  
p=0.002 

r=0.573  
p=0.003 

Car d’ 

B
ird

 d
’ 

Plane d’ 

B
ird

 d
’ 

a. b. c. 



! :"!
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C=O53-(!')!01$J!:]"]d!C=h'',,!')!01$J!:]"]d!n5J!:]]U9$!G52<2-6-(31*J!/>&'.'2J!<'2,>280(='!>(!@-24!
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E2-aFG: 776 mm3 
E2-pFG: 651 mm3 

E1-FFA: 729 mm3 
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* Mean from SR literature review: 1200 mm3 
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.L87:C)11'B!fL/H!N8(,)6)&8+,7!62*&1','9!2+'!=4!586'F2?@'6,!12681)A'(!768+B!,:(''!34!586'F68(F7258!

12681)A'(!768+7B!7)%!34!62*&',),)2+!768+7B!8+9!2+'!34!8+8,2*)681!768+H!!!

* "#$%&$'&!'()*+,#-*%!.$/(0*12(/#!+*/$+-3('!)/$%H!['!5)(7,!86\G)('9!U#!=4!71)6'7!2()'+,'9!)+!

,:'!62(2+81!&18+'!8,!8!('721G,)2+!25!-HU!%!-HU!%!-Hc!**H!f:'!P;`^F?87'9!7)D+817!0'('!6211'6,'9!G7)+D!

8!587,!f-gF7'+7),)C'*(89)25('\G'+6EF7&2)1'9!U^!N4$=f;!.N4)+6)&1'7!25!$6:2!=:)5,)+D!G7)+D!8!f(8)+!25!

;?7'(C8,)2+7/!7'\G'+6'!.I;Z!h!-MMH-!**B!f$!h!-MHQU!*7B!f4!h!-c##!*7B!51)&!8+D1'!h!"d!9'D(''7!

8+9!*8,()%!7)A'!h!QR!%!QR/H!



! "-!

4-56!'()*+,#-*%!)/$%)H!<**'9)8,'1E!521120)+D!,:'!=4!768+B!0'!86\G)('9!-V!34!71)6'7!

2()'+,'9!)+!,:'!62(2+81!&18+'H!['!G7'9!8!(89)25('\G'+6EF7&2)1'9!UF9)*'+7)2+81!II$!.I87,!I)'19!

$6:2/!86\G)7),)2+!7'\G'+6'!0),:!7'+7),)C),E!'+629)+D!.=$L=$/!.I;Z!h!MR#!**B!f$!h!-MHQU!*7B!f4!h!

V###!*7B!51)&!8+D1'!h!"d!9'D(''7!8+9!*8,()%!7)A'!h!M-d!%!M-d/!,2!2?,8)+!MH-c!**
U

!)72,(2&)6!C2%'17H!

L)+'!5G+6,)2+81!768+7!0),:!,:'7'!&8(8*','(7!0'('!86\G)('9!)+!'86:!&8(,)6)&8+,i!U!(G+7!9'9)68,'9!,2!

12681)A8,)2+!25!586'B!68(!8+9!7258F&('5'(()+D!C2%'17B!8+9!R!(G+7!52(!,'7,)+D!62*&',),)2+H!.^G'!,2!,)*'!

('7,()6,)2+7B!2+'!&8(,)6)&8+,!2+1E!62*&1','9!52G(!25!,:'!7)%!34!62*&',),)2+!768+7H/!

4-56!'()*+,#-*%!$%$#*7-/$+!)/$%H!34!fMF0')D:,'9!8+8,2*)681!C21G*'7!0'('!8172!86\G)('9!

G7)+D!8!UF9)*'+7)2+81!fI$!.fG(?2!I)'19!$6:2/!86\G)7),)2+!7'\G'+6'!0),:!7'+7),)C),E!'+629)+D!

.=$L=$/!.I;Z!h!-VR!**B!*)+)*G*!f$B!f4!h!UHMc-!*7B!*8,()%!7)A'!h!Uc-!%!Uc-/!,2!2?,8)+!-VQ!71)6'7!

25!#H"!**
U

!)72*',()6!C2%'17H!f:'7'!34!8+8,2*)681!)*8D'7!0'('!G7'9!,2!81)D+!,:'!=4!8+9!34!

5G+6,)2+81!98,8H!!

!

!

!

I)DG('!-RH!$%&'()*'+,!-!9'7)D+H!-R!&8(,)6)&8+,7!62*&1','9!M!=4!I86'F;?@'6,!`2681)A'(!(G+B!U!34!I86'FJ8(F

=258!`2681)A'(!(G+7B!,:'+!R!34!62*&',),)2+!(G+7H!I21120)+D!,:'!5X4<!&2(,)2+!25!,:'!'%&'()*'+,B!)+9)C)9G817!

62*&1','9!?':8C)2(81!,'7,7!877'77)+D!)+9)C)9G81!1'C'17!25!586'!8+9!2?@'6,!'%&'(,)7'H!;+'!('&('7'+,8,)C'!)*8D'!

5(2*!'86:!2?@'6,!68,'D2(E!)7!&('7'+,'9H!

!

!

Edinburgh 
Handedness  

Test 

SR - FO 
1-back matching 

1 run 

HR - FCS 
1-back matching 

3 runs 

HR - RSVP 
RSVP competition 

6 runs 

Scanner 

    - Object Expertise 
    - Cambridge Face  
     Memory (CFMT) 

Behavioral Behavioral Tests 



! "U!

-./0*12)%,(*

** f:'!'%&'()*'+,81!9'7)D+!)+!,:'!768++'(!62+7)7,'9!25!,:(''!&8(,7H!f:'!5)(7,!087!8!=4!586'F

2?@'6,!12681)A'(!,2!)9'+,)5E!586'F!8+9!2?@'6,F7'1'6,)C'!('D)2+7!2+!8+!)+9)C)9G81!?87)7H!f:'!7'62+9!&8(,!

087!9'7)D+'9!,2!12681)A'!34!C2%'17!*8%)*811E!7'1'6,)C'!,2!586'7B!68(7!8+9!72587B!8+9!,2!('&1)68,'!

'%&'(,)7'!'55'6,7!)+!34!98,8H!f:'!,:)(9!8+9!5)+81!&8(,!25!,:'!5X4<!'%&'()*'+,!*'87G('9!,:'!+'G(81!

('7&2+7'!)+!34!72(,'9!C2%'17!9G()+D!62+9),)2+7!0:'('!,02!7'&8(8,'!92*8)+7!('\G)('9!

7)*G1,8+'2G7!&(26'77)+DH!['!62*&8('9!&8,,'(+7!25!+'G(81!86,)C),E!9G()+D!7)+D1'F68,'D2(E!

&('7'+,8,)2+7!.&8(,!,02/!('18,)C'!,2!*)%'9F68,'D2(E!&('7'+,8,)2+7!.&8(,!,:(''/H!!

"#-7,+-!$%&!&-)8+$9H!K11!)*8D'7!0'('!&('7'+,'9!2+!8+!K&&1'!X86)+,27:!62*&G,'(!G7)+D!

X8,18?!.X8,:[2(W7B!L8,)6WB!XK/!0),:!,:'!N7E6:2&:E7)67!f221?2%!'%,'+7)2+!.P(8)+8(9B!MQQ"S!N'11)B!

MQQ"/H!f:'!=4!586'F2?@'6,!12681)A'(!(G+!G7'9!"-!D(8E7681'!)*8D'7!.UR!586'7B!UR!2?@'6,7/H!f:'!,:(''!

34!586'F68(F7258!12681)A'(!(G+7!G7'9!D(8E7681'!)*8D'7!25!586'7!.5(2*!^(H!Y818+),!T()11F=&'6,2(!8,!

=,8+52(9/B!68(7!.+2+F5(2+,81!C)'07/!8+9!72587H!<*8D'7!0'('!7'1'6,'9!(8+92*1E!5(2*!M#-!G+)\G'!

'%'*&18(7!&'(!68,'D2(E!.I)DG('!-R/H!=6(8*?1'9!)*8D'7!0'('!6('8,'9!2+F1)+'!9G()+D!,:'!768+!?E!

&8(7)+D!8!(8+92*1E!7'1'6,'9!)*8D'!)+,2!RV!'\G811E!7)A'9!7\G8('7B!,:'+!('8((8+D)+D!,:'7'!7\G8('7!,2!

52(*!8!+2C'1!9)7&18E!25!76(8*?1'9!&)'6'7H!K11!7,)*G1)!G7'9!)+!,:'!=4!586'F2?@'6,!(G+!8+9!34!586'F68(F

7258!(G+7!0'('!&('7'+,'9!)+!,:'!6'+,'(!25!,:'!76(''+!8+9!('7)A'9!2+!'86:!,()81!,2!7G?,'+9!8!C)7G81!

8+D1'!25!jM-HRB!jMcHMB!2(!jM"HRH!f:'!7,)*G1)!0'('!&('7'+,'9!8,!9)55'('+,!7)A'7!,2!9)762G(8D'!,:'!G7'!

25!120F1'C'1!C)7G81!&(2&'(,)'7!,2!&'(52(*!,:'!,87WH!f:'!7)%!34!62*&',),)2+!(G+7!G7'9!D(8E7681'!586'B!

68(!8+9!7258!)*8D'7!6(2&&'9!25!811!?86WD(2G+9!8+9!&('7'+,'9!)+!)7218,)2+H!<*8D'7!52(!62*&',),)2+!

(G+7!0'('!7'1'6,'9!5(2*!Vd!G+)\G'!'%'*&18(7!&'(!68,'D2(EH!K11!)*8D'7!0'('!&('7'+,'9!)+!,:'!6'+,'(!

25!,:'!76(''+B!7G?,'+9)+D!8!M-k!C)7G81!8+D1'H*

*



! "V!

*

!

I)DG('!-"H!5X4<!'%&'()*'+,81!9'7)D+H!K11!(G+7!?'D8+!'+9!'+9'9!0),:!5)%8,)2+H!f:'!,87W!)+!,:'!768++'(!087!

)9'+,)681!52(!,:'!=4!I86'F;?@'6,!12681)A'(!(G+!8+9!,:'!U!34!I86'FJ8(F=258!`2681)A'(!(G+7i!MF?86W!*8,6:)+DH!.8/!

$%8*&1'!'%&'()*'+,81!&(2,2621!52(!,:'!=4!12681)A'(!(G+i!MV!-#F7!?126W7!25!81,'(+8,)+D!586'7!.I/!8+9!2?@'6,7!.;/H!

.?/!$%8*&1'!'%&'()*'+,81!&(2,2621!52(!,:'!34FIJ=!(G+7i!MV!MRF7!?126W7!.V!'86:!25!586'7!.I/B!68(7!.J/!8+9!72587!

.=/B!8+9!-!76(8*?1'9!.76//H!.?/!$%8*&1'!'%&'()*'+,81!&(2,2621!52(!,:'!34!4=ZN!(G+7i!Q!-VF7!?126W7!81,'(+8,)+D!

I86'lJ8(!.IJ/B!I86'l=258!.I=/!8+9!J8(l=258!.J=/!&('7'+,8,)2+!62+9),)2+7H!;+'!IJ!,()81!)7!7:20+H!f:'!('1'C8+,!

-!,8(D',7!8('!6G'9B!8+9!&8(,)6)&8+,7!7'8(6:!,:'!4=ZN!7,('8*!52(!2+'!2(!?2,:!25!,:'7'!,8(D',7B!('7&2+9)+D!8,!,:'!

'+9!25!,:'!RF7!7'\G'+6'!)5!,:'E!780!,:'!586'B!,:'!68(B!?2,:B!2(!+'),:'(H*
*

":!;$/(0<12(/#!=":0;<>!?*/$+-3('!',%3!f:'!12681)A'(!768+!G7'9!8!MF?86W!9','6,)2+!,87W!0),:!

MV!?126W7!25!81,'(+8,)+D!586'7!8+9!62**2+!2?@'6,7!.-#!)*8D'7!7:20+!52(!M7/!0),:!8!-Hc!7!5)%8,)2+!8,!

,:'!?'D)++)+D!8+9!'+9B!187,)+D!-dc!7!)+!,2,81!9G(8,)2+!.I)DG('!-"/H!f:)7!768+!:'1&'9!)9'+,)5E!586'F

7'1'6,)C'!C2%'17!.586'7!>!2?@'6,7/!)+!,:'!)+5'()2(F,'*&2(81!8+9!266)&),81!62(,)6'7B!,:'('?E!DG)9)+D!,:'!

&('76()&,)2+!25!34!71)6'7H!K66G(86E!9)9!+2,!9)55'(!52(!I86'!8+9!;?@'6,!?126W7i!.:),!(8,'B!5817'!818(*!

(8,'/!I86'!.#HdQB!#H#M/B!;?@'6,!.#HddB!#H#M/H*

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

!"& !#& "#&"#& !#& !"&!"& "#& !#&!" !"

'()*&

!& + !&!& !& !& !& !&+ + + + + +!" !"

F=face block, O=object block, C=car block, S=sofa block, Sc=scrambled block 

'()*&

6 im/s for 6 s 

! 

FC=Face/Car block, FS=Face/Sofa block, CS=Car/Sofa block 



! "c!

4/*5"&267"#6+8-"*94/657+:*;8&"<%=2#*#>()H!I21120)+D!('81F,)*'!81)D+*'+,!25!,:'!34!71)6'7!

?87'9!2+!=4!98,8B!&8(,)6)&8+,7!62*&1','9!U!899),)2+81!(G+7!G7)+D!8!MF?86W!9','6,)2+!,87WH!$86:!(G+!

62+,8)+'9!MV!?126W7!.V!'86:!25!586'7B!68(7!8+9!72587B!8+9!-!76(8*?1'9/!25!MR!7!9G(8,)2+!'86:!.MR!

)*8D'7!7'\G'+,)811E!&('7'+,'9!52(!M!7!'86:/B!0),:!V!7!5)%8,)2+!8,!,:'!?'D)++)+D!8+9!'+9H!$86:!

'%&'()*'+,81!(G+!187,'9!-U-!7H!K!2+'F08E!KL;ZK!('C'81'9!8!*8)+!'55'6,!25!68,'D2(E!.I
MB-c
hM#cH"VB!

'>#H###M/B!0:)6:!087!68(()'9!?E!7)D+)5)68+,1E!&22('(!9','6,)2+!9G()+D!=6(8*?1'9!?126W7!('18,)C'!,2!

,:'!)+,86,F2?@'6,!?126W7B!?G,!+2!9)55'('+6'!?',0''+!I86'7B!J8(7!8+9!=2587!.=6:'55m!,'7,!&8)(0)7'!

62*&8()72+7B!'n#H###M/i!.:),!(8,'B!5817'!818(*!(8,'/!I86'!.#HQUB!#H##"/B!J8(!.#HQUB!#H##c/B!=258!.#HQMB!

#H#M/B!=6(8*?1'9!.#H!-VB!#H#U/H!=''!f8?1'!-#!52(!8C'(8D'!866G(86E!(8,'7!8+9!62(('18,)2+7!0),:!

?':8C)2(81!J8(!1oH!

!

f8?1'!-#H!.8/!P':8C)2(81!&'(52(*8+6'!9G()+D!,:'!MF?86W!34FIJ=!)9'+,),EF*8,6:)+D!,87W!)+!,:'!768++'(B!?E!

68,'D2(EH!N8)('9!,F,'7,7!62*&8()+D!*'8+!&'(52(*8+6'!.1o/!?',0''+!2?@'6,!68,'D2()'7!('C'81!+2!7)D+)5)68+,!
9)55'('+6'7H!N'(52(*8+6'!9G()+D!811!)+,86,F2?@'6,!?126W7!087!D('8,'(!,:8+!9G()+D!76(8*?1'9!?126W7!.811!'7!n!
#H##M/H!I2(!+2!68,'D2(E!087!&'(52(*8+6'!62(('18,'9!0),:!68(!'%&'(,)7'H!.?/!P':8C)2(!&'(52(*8+6'!9G()+D!,:'!

34F4=ZN!9','6,)2+!,87W!)+!,:'!768++'(B!?E!62+9),)2+H!J:8+6'!)7!-cpH!N8)('9!,F,'7,7!62*&8()+D!*'8+!

&'(52(*8+6'!52(!,()81!0:'('!&8(,)6)&8+,7!('7&2+9'9!0),:)+!,:'!8112,,'9!,)*'!0)+920!('&2(,!7)D+)5)68+,1E!

&22('(!9','6,)2+!(8,'7!9G()+D!J8(l=258!7'\G'+6'7!('18,)C'!,2!?2,:!I86'lJ8(!8+9!I86'l=258!7'\G'+6'7!.'7!n!
#H###M/H!f:'('!0'('!+2!9)55'('+6'7!)+!&'(52(*8+6'!9G()+D!I86'lJ8(!8+9!I86'l=258!62+9),)2+7H!I2(!+2!

62+9),)2+!087!&'(52(*8+6'!62(('18,'9!0),:!68(!'%&'(,)7'H!^8,8!8('!&('7'+,'9!52(!811!-R!&8(,)6)&8+,7H!

!

8H!34FIJ=!

!

9q!.7'*/!

J2(('18,)2+!

0),:!J8(!9q!

I86'! UHQ-!.#H#Q/! F#H-""!

J8(! UHQV!.#HM/! F#HUM-!

=258! UHdU!.#HMU/! F#HMMd!

=6(8*?1'9! MHM"!.#HMV/! F#H-#R!

!

?H!34F4=ZN!

!

K66G(86E!

J2(('18,)2+!

0),:!J8(!9q!

IJ! #Hcd!.#H#c/! #H#cU!

I=! #HcU!.#H#V/! #H#VU!

J=! #HUd!.#H#V/! F#H#cQ!

!

4/6/+?!*78@'2$%$%8(*#>()H!!f:'!5)+81!7'D*'+,!25!,:'!5X4<!'%&'()*'+,!)+C21C'9!7)%!(G+7!0),:!

8!(8&)9!7'()81!C)7G81!&('7'+,8,)2+!.4=ZN/!25!81,'(+8,)+D!)*8D'7B!0:)6:!)**'9)8,'1E!521120)+D!,:'!

,:(''!34!I86'FJ8(F=258!12681)A'(!(G+7!)+!,:'!X4<!.9G'!,2!,)*'!62+7,(8)+,7B!2+'!)+9)C)9G81!2+1E!



! "R!

62*&1','9!52G(!4=ZN!(G+7/H!<*8D'7!0'('!&('7'+,'9!8,!8!(8,'!25!R!)*8D'7l7!52(!R!7!,()817B!8+9!8108E7!

81,'(+8,'9!?',0''+!,02!68,'D2()'7H!f:)7!&('7'+,8,)2+!(8,'!087!9','(*)+'9!5(2*!8!&)12,!'%&'()*'+,!

8)*'9!8,!7'1'6,)+D!8!&('7'+,8,)2+!(8,'!,:8,!62(('7&2+97!,2!?':8C)2(81!&'(52(*8+6'!25!jRcp!62(('6,!

9)76()*)+8,)2+H!*

<+!,:'!X4<!'%&'()*'+,B!,:(''!62+9),)2+7!0'('!G7'9i!586'7!8+9!68(7!.IJ/B!586'7!8+9!72587!.I=/B!

8+9!68(7!8+9!72587!.J=/H!$86:!&8(,)6)&8+,!087!(8+92*1E!877)D+'9!8!,8(D',!586'B!68(!8+9!7258!8+9!

7,G9)'9!,:'7'!,:(''!)*8D'7!8,!1'87,!2+'!98E!&()2(!,2!?'D)++)+D!,:'!'%&'()*'+,!.811!&8(,)6)&8+,7!0'('!

'*8)1'9!8!71)9'7:20!0),:!)+7,(G6,)2+7!8+9!)*8D'7!52(!,:'!5X4<!'%&'()*'+,/H!K!?126W!62+7)7,'9!25!8!

6G'!.MHc7/!)+9'%)+D!,:'!,02!.25!,:(''/!,8(D',!)*8D'7!,:8,!02G19!?'!('1'C8+,!52(!,:'!G&62*)+D!,()817B!

,:'+!,:(''!RF7!4=ZN!7'\G'+6'7!'86:!521120'9!?E!8!MHcF7!('7&2+7'!0)+920H!$86:!?126W!087!-V!7!)+!

,2,81!9G(8,)2+H!;+'!(G+!62+,8)+'9!Q!?126W7!81,'(+8,)+D!IJB!I=B!8+9!J=!62+9),)2+7!)+!(8+92*!2(9'(B!

187,)+D!--V!7!)+!,2,81!9G(8,)2+H!N8(,)6)&8+,7!62G19!8172!)+7&'6,!,:'!,8(D',!)*8D'7!?',0''+!(G+7H!

<+!'86:!,()81B!&8(,)6)&8+,7!0'('!)+7,(G6,'9!,2!*8)+,8)+!6'+,(81!5)%8,)2+!0:)1'!*2+),2()+D!,:'!

RF7!4=ZN!7'\G'+6'!25!UR!(8&)91E!81,'(+8,)+D!)*8D'7!52(!,:'!,02!6G(('+,!,8(D',7i!)H'HB!)+!IJ!,()817B!

&8(,)6)&8+,7!7'8(6:'9!52(!,:'!7,G9)'9!586'!8+9!68(B!)+!I=!,()817!&8(,)6)&8+,7!7'8(6:'9!52(!,:'!7,G9)'9!

586'!8+9!7258B!8+9!)+!J=!,()817!&8(,)6)&8+,7!7'8(6:'9!52(!,:'!7,G9)'9!68(!8+9!7258!.I)DG('!-"/H!K,!,:'!

'+9!25!'86:!4=ZN!7'\G'+6'B!&8(,)6)&8+,7!*89'!8!?G,,2+!('7&2+7'!)+9)68,)+D!2+'!25!52G(!&277)?1'!

2G,62*'7i!,:'E!52G+9!.M/!68,'D2(E!2+'!,8(D',!2+1EB!.-/!68,'D2(E!,02!,8(D',!2+1EB!.U/!?2,:!68,'D2(E!

2+'!8+9!,02!,8(D',7B!2(!.V/!+'),:'(!68,'D2(E!2+'!+2(!,02!,8(D',7H!<+!,8(D',F&('7'+,!,()817B!,:'!7'()81!

&27),)2+!25!,:'!,8(D',.7/!087!(8+92*1E!9','(*)+'9B!?G,!+'C'(!266G(('9!5)(7,!2(!187,!)+!,:'!7,('8*H!

J:8+6'!087!-cpH!

!



! ""!

!

I)DG('!-dH!P':8C)2(81!98,8!5(2*!,:'!34F4=ZN!(G+7H!N8(,)6)&8+,7!7'8(6:'9!52(!,02!,8(D',7!)+!8!(8&)91E!

&('7'+,'9!7,('8*!25!)*8D'7!81,'(+8,)+D!8*2+D7,!,02!,8(D',7i!586'7!8+9!68(7!.IJ/B!586'7!8+9!72587!.I=/B!2(!68(7!

8+9!72587!.J=/H!K,!,:'!'+9!25!,:'!4=ZN!7'\G'+6'B!,:'E!)+9)68,'9!0:',:'(!,:'E!52G+9!,8(D',!MB!,8(D',!-B!?2,:!

,8(D',7B!2(!+'),:'(!,8(D',7H!;C'(811B!866G(86E!)+!IJ!?126W7!087!?',,'(!,:8+!J=!?126W7!.*8)+!'55'6,!25!62+9),)2+i!

I
MB-c
hcHM""B!'h#H##Q/B!8+9!&'(52(*8+6'!0:'+!586'7!0'('!&('7'+,!812+'!.)H'HB!62(('6,!('7&2+7'!h!r586'o/!087!

D('8,'(!,:8+!0:'+!+'),:'(!,8(D',!8&&'8('9!.*8)+!'55'6,!25!('7&2+7'i!I
MB-c
hVHV#QB!'h#H##U/H!

!

N8(,)6)&8+,7!0'('!2+1E!8112,,'9!MHc!7!,2!*8W'!,:')(!('7&2+7'!8,!,:'!'+9!25!'86:!,()81H!f:'!

('7&2+7'!0)+920!087!('7,()6,'9!,2!*8%)*)A'!,:'!&'(6'+,8D'!25!768+!,)*'!266G&)'9!?E!C)7G81!

&('7'+,8,)2+7H!T)C'+!7G6:!8!?()'5!0)+920B!:20'C'(B!&8(,)6)&8+,7!('7&2+9'9!9G()+D!,:'!,)*'!

0)+920!2+!2+1E!jc#p!25!,:'!,()817H!f:'!&'(6'+,8D'!25!('7&2+7'7!*89'!0),:)+!,:'!8112,,'9!,)*'!

('D8(91'77!25!866G(86E!087!7G?*),,'9!,2!8!-F08E!KL;ZK!G7)+D!J2+9),)2+!.IJB!I=B!J=/!8+9!4'7&2+7'!

.r586'oB!r68(oB!r7258oB!r?2,:oB!r+'),:'(o/!87!0),:)+F7G?@'6,!586,2(7H!f:'('!087!8!*8)+!'55'6,!25!('7&2+7'!

.I
MB-c
hM#H"dB!'n#H###M/!87!0'11!87!8+!)+,'(86,)2+!'55'6,!?',0''+!62+9),)2+!8+9!('7&2+7'!.I

MB-c
hUH-MB!

'h#H##Q/H!f:'7'!,'7,7!('C'81'9!*2('!866G(8,'!('7&2+7'7!.2(!&2,'+,)811E!587,'(!('7&2+7'7B!*89'!

0),:)+!,:'!8112,,'9!MHc!7/!0:'+!586'7!0'('!&('7'+,!.)H'HB!('7&2+7'!h!r586'o!2(!r?2,:o/!('18,)C'!,2!8?7'+,B!

8+9!,:)7!087!'7&'6)811E!&(2+2G+6'9!)+!I=!?126W7H!K!-F08E!KL;ZK!2+!,2,81!866G(86E!(8,'7!('C'81'9!

*8)+!'55'6,7!25!?2,:!J2+9),)2+!.I
-B-c
hcHMdB!&h#H##Q/!8+9!4'7&2+7'!.I

-B-c
hUHQ-B!'h#H##c/B!7:20)+D!

?',,'(!7'8(6:!&'(52(*8+6'!)+!IJ!?126W7!('18,)C'!,2!J=!?126W7!.'h#H#-/B!8+9!52(!r586'o!,8(D',!

!"#$%

!"&%

!"$$%

!"'%

A
cc

ur
ac

y 
R

at
e 

F  C  B  N    

F = face 
C = car 
S = sofa 
B = both 
N = neither 

F  S  B  N  C  S  B  N 

FC FS CS 

Correct response 



! "d!

('7&2+7'7!('18,)C'!,2!r+'),:'(o!('7&2+7'7!.'h#H#M/H!['!8172!62*&G,'9!7'&8(8,'!MF08E!KL;ZK7!52(!

'86:!62+9),)2+!8+9!52G+9!,:8,!0:)1'!,:'('!087!+2!9)55'('+6'!)+!866G(86E!87!5G+6,)2+!25!62(('6,!

('7&2+7'!)+!IJ!.I
MB-c
h#HQM#B!(3)3/!8+9!J=!.I

MB-c
h#Hd""B!(3)3/B!,:'('!087!8!7)D+)5)68+,!*8)+!'55'6,!25!

('7&2+7'!52(!I=!.I
MB-c
hcHcdB!'h#H##-/B!0:)6:!087!68(()'9!?E!:)D:'(!866G(86E!52(!r586'o!,()817!('18,)C'!

,2!r+'),:'(o!.=6:'55mo7!&27,F:26!,'7,i!'h#H##U/!.I)DG('!-d/H!

!

279=>?:@=A(87<8<(

!

K11!&8(,)6)&8+,7!62*&1','9!,02!?':8C)2(81!877'77*'+,!,'7,7!521120)+D!,:')(!5X4<!7'77)2+!

.I)DG('!'-FU/i!,:'!)2A>2($%"<*@"$&B%(,*2C'2#$%)2*$2)$!G7'9!,2!\G8+,)5E!)+9)C)9G81!7W)11!8,!*8,6:)+D!

68(7!8+9!&18+'7!.JG(?E!',!81HB!-##QS!T8G,:)'(!',!81HB!-###S!-##cS!T()11F=&'6,2(!',!81HB!-##VS!4277)2+!',!

81HB!-##VS!_GB!-##c/B!8+9!,:'!J8*?()9D'!I86'!X'*2(E!f'7,!.JIXfS!^G6:8)+'!s!L8W8E8*8B!-##c/H!

+2A>2($%"<*@"$&B%(,*2C'2#$%)2*$2)$i!&8(,)6)&8+,7!*89'!78*'F9)55'('+,!@G9D*'+,7!2+!68(!8+9!

&18+'!)*8D'7!.8,!,:'!1'C'1!25!*8W'!8+9!*29'1B!('D8(91'77!25!E'8(/!8+9!?)(9!)*8D'7!.8,!,:'!1'C'1!25!

7&'6)'7/!.I)DG('!U/H!K+!'%&'(,)7'!7'+7),)C),E!762('!087!6816G18,'9!52(!68(7!.J8(!1oB!(8+D'!#HRVFUHM"/B!

&18+'7!.N18+'!1oB!(8+D'!#HcQF-H"U/B!8+9!?)(97!.P)(9!1oB!(8+D'!#H-MF-HU-/!52(!'86:!&8(,)6)&8+,H!K7!)+!$MB!

J8(!1D!8+9!N18+'!1D!0'('!7)D+)5)68+,1E!62(('18,'9!.(h#H"UB!&n#H###M/!.I)DG('!-Q/H!<,!)7!1)W'1E!,:8,!

)+9)C)9G817!7:20)+D!)+,'('7,!)+!68(7!8172!:8C'!)+,'('7,!)+!&18+'7B!62+7)9'()+D!,:')(!62F266G(('+6'!)+!

7&2(,)+D!*8D8A)+'7B!52(!'%8*&1'H!!

320'C'(B!0:)1'!)+!$M!7'+7),)C),E!,2!?)(97*087!&27),)C'1E!('18,'9!,2!?2,:!68(!8+9!&18+'!

7'+7),)C),EB!:'('!+2!7G6:!('18,)2+7:)&7!0'('!52G+9!.I)DG('!-Q/H!f:)7!&8,,'(+!)7!62+7)7,'+,!0),:!

&('C)2G7!02(W!62*&8()+D!68(!8+9!?)(9!*8,6:)+DB!0:)6:!:87!+'C'(!('C'81'9!8!&27),)C'!62(('18,)2+!

?',0''+!,:'7'!,02!C8()8?1'7!.T8G,:)'(!',!81H!MQQQS!X6TGD)+!',!81HB!-#M#S!X6Y''5!',!81HB!-#M#/H!

K1,:2GD:!0'!02G19!'%&'6,!811!2?@'6,!68,'D2()'7!,2!7:8('!72*'!9'D(''!25!C8()8+6'B!0:)6:!)7!,:'!

*2,)C8,)2+!?':)+9!G7)+D!8!?87'1)+'!,2!('*2C'!+2+F92*8)+!7&'6)5)6!C8()8?)1),EB!$M!('7G1,7!7:20)+D!8!

7)D+)5)68+,!62(('18,)2+!8*2+D7,!811!C8()8?1'7!7GDD'7,'9!*2('!7:8('9!C8()8+6'!,:8+!0'!,E&)6811E!



! "Q!

2?7'(C'B!8!9)55'('+6'!52(!0:)6:!0'!:8C'!+2!'%&18+8,)2+H!<+!$M!0'!0'('!8?1'!,2!G7'!,:'!+'G(81!

*'87G('!25!&18+'!'%&'(,)7'!,2!C'()5E!,:8,!,:'!C8()8+6'!87726)8,'9!0),:!?':8C)2(81!&18+'!1o!087!

('18,'9!,2!?(8)+!86,)C),EB!8+9!0'!0'('!8?1'!,2!G7'!&18+'!'%&'(,)7'!87!8!62+,(21!52(!7:8('9!'55'6,7H!!

<+!$-B!0'!2?7'(C'9!8!*2('!7,8+98(9!&8,,'(+!?',0''+!68(!8+9!?)(9!*8,6:)+D!&'(52(*8+6'!

.)H'HB!+2!7)D+)5)68+,!62(('18,)2+/H!T)C'+!,:8,!$-!92'7!+2,!)+61G9'!8!?(8)+!*'87G('!25!&18+'!'%&'(,)7'!

.,:'('?E!9''*)+D!?':8C)2(81!&18+'!1o!1'77!('1'C8+,/B!0'!0)11!G7'!?)(9!1o!87!('D('772(!0:'+!

62+7)9'()+D!&8(,)81!62(('18,)2+7!,:8,!8('!7&'6)5)6!,2!68(!'%&'(,)7'H!f:)7!8172!8997!,2!,:'!C81)9),E!25!,:'!

+'G(81!68(!'%&'(,)7'!'55'6,7!,:8,!,:'E!68+!?'!7:20+!,2!?'!7&'6)5)6!,2!68(!('62D+),)2+!7W)117!D)C'+!

9)55'('+,!62+,(21!C8()8?1'7H!

!

I)DG('!-QH!P':8C)2(81!&'(52(*8+6'!9G()+D!,:'!78*'F9)55'('+,!*8,6:)+D!,87WH!=68,,'(&12,7!7:20!,:'!

('18,)2+7:)&!8*2+D7,!J8(!1DB!N18+'!1D!8+9!P)(9!1oH!
!

! 7"@E#%1,2*5"&2*.2@8#F*G2)$*975.G:i!f:'!JIXf!&(2C)9'7!8!*'87G('!25!586'!*'*2(E!

,:(2GD:!1'8(+)+D!,2!('62D+)A'!7)%!,8(D',!586'7H!K5,'(!&8(,)6)&8+,7!8('!)+,(29G6'9!,2!,:'!,8(D',!586'7B!

,:'E!8('!,'7,'9!0),:!52(6'9!6:2)6'!,()&1',7!25!0:)6:!2+'!)7!,:'!,8(D',H!f()817!8('!?126W'9!)+!52G(!

7,8D'7i!&(86,)6'!,(8)17B!586'7!)9'+,)681!,2!,:27'!7,G9)'9!.)+,(29G6,)2+!,()817/B!586'7!)+!+2C'1!C)'07!

.8C'(8D'!866G(86E!(8,'h#H"QB!(8+D'!#HV"FMH##/B!8+9!586'7!)+!+2C'1!C)'07!0),:!+2)7'!.8C'(8D'!

866G(86E!(8,'h#H"#B!(8+D'!#H-QFMH##/H!X'*2(E!52(!586'7!9)9!+2,!&('9)6,!*8,6:)+D!&'(52(*8+6'!52(!

68(7!.(h#H-QQB!(3)3/B!&18+'7!.(h#H-R"B!(3)3/B!2(!?)(97!.(h#HU#VB!(3)3/H!f:)7!7GDD'7,7!,:8,!,:'!JIXf!

*'87G('7!8!*'*2(E!7W)11!52(!586'7!,:8,!)7!,2!72*'!'%,'+,!9)7,)+6,!5(2*!,:'!&'(6'&,G81!7W)11!2?7'(C'9!

52(!2,:'(!2?@'6,7B!8,!1'87,!87!877'77'9!,:(2GD:!,:'!78*'F9)55'('+,!*8,6:)+D!,87WH!!

!"

#"
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!"
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!"
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!" #" $"

!"
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!"
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!"
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!"
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!"

#"
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!" #" $"

!"

#"

$"

!" #" $"

r=0.725  
p<0.001 

  
n.s. 

 
n.s. 
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B
ird

 d
’ 

B
ird

 d
’ 

P
la
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! d#!

! ['!8172!:89!&8(,)6)&8+,7!7'15F(8,'!,:')(!1'C'1!25!'%&'(,)7'B!5(2*!MB!tA'(2!W+201'9D'!25!,:'!

68,'D2(Eu!,2!QB!t:)D:1E!'%&'()'+6'9!)+!('62D+),)2+!8+9!W+201'9D'!25!,:'!68,'D2(EuH!f:'E!0'('!

)+7,(G6,'9!,2!*8W'!,:'7'!@G9D*'+,7!62+7)9'()+D!)+,'('7,!)+B!E'8(7!'%&27G('!,2B!W+201'9D'!25B!8+9!

58*)1)8(),E!0),:!'86:!68,'D2(EH!='15F('&2(,'9!7W)11!0),:!68(7!&('9)6,'9!J8(!1D!762('7!.(h#HcUdB!

'h#H##c/H!!

!

1=8=(=B=AC<?<(

(

!#8&2))%(,*8-*#"H*1"$"*

f:'!34!fMF0')D:,'9!8+8,2*)681!768+!087!G7'9!,2!6('8,'!8!U^!?(8)+!+2(*81)A'9!2+!8+!

)+9)C)9G81!?87)7!8662(9)+D!,2!,:'!f818)(86:!8,187!25!?(8)+!8+8,2*E!.f818)(86:!s!f2G(+2G%B!MQdd/H!

f:'!f818)(86:!622(9)+8,'!7E7,'*!087!9'5)+'9!?E!5)(7,!G7)+D!,:'!8+,'()2(!8+9!&27,'()2(!62**)77G('!

&2)+,7!,2!C'(,)6811E!81)D+!,:'!*)978D),,81!&18+'H!=)%!2,:'(!7,8+98(9!8+8,2*)681!18+9*8(W7!.8+,'()2(FB!

&27,'()2(FB!7G&'()2(FB!)+5'()2(FB!()D:,FB!8+9!1'5,F*27,!&2)+,7/!8('!,:'+!G7'9!,2!(2,8,'!8+9!,(8+718,'!,:'!

?(8)+!)+!7,'('2,8%)6!7&86'H!f:)7!,(8+752(*8,)2+!81120'9!G7!,2!62+5)(*!12681)A8,)2+!25!5G+6,)2+811EF

9'5)+'9!4;<7!0),:!7,8+98(9)A'9!f818)(86:!?(8)+!622(9)+8,'7!,:8,!:8C'!?''+!7:20+!,2!62(('7&2+9!,2!

586'F7'1'6,)C'!&8,6:'7H!*

IG+6,)2+81!98,8!0'('!8+81EA'9!G7)+D!,:'!P(8)+!Z2E8D'(!.PZ/!

.:,,&ill000H?(8)+C2E8D'(H62*/!*G1,)F7,G9E!D'+'(81!1)+'8(!*29'1!.T`X/!&(26'9G('B!87!0'11!87!)+F

:2G7'!76()&,7!6('8,'9!)+!X8,18?!.:,,&ill000H,:'*8,:02(W7H62*/H!<+!PZ!,:'!(80!5G+6,)2+81!98,8!

5)1'7!0'('!G7'9!,2!6('8,'!-F9)*'+7)2+81!5G+6,)2+81!71)6'F?87'9!&(2@'6,7!,2!0:)6:!8+!'%&'()*'+,81!

&(2,2621!087!1)+W'9H!^8,8!&('&(26'77)+D!)+61G9'9!U^!*2,)2+!62(('6,)2+!8+9!,'*&2(81!5)1,'()+D!

.G7)+D!8!:)D:F&877!6(),'()2+!25!-Hc!6E61'7l(G+/!0),:!1)+'8(!,('+9!('*2C81!52(!811!768+7H!=1)6'F,)*'!

62(('6,)2+!0),:!7)+6!)+,'(&218,)2+!087!8&&1)'9!,2!,:'!=4!I86'F;?@'6,!12681)A'(!(G+!2+1EB!7)+6'!,:'!34!

(G+7!'*&12E'9!8!U^!)*8D)+D!7'\G'+6'H!^8,8!5(2*!34!5G+6,)2+81!(G+7!0'('!)+,'(&218,'9!5(2*!

MH-c**!)72,(2&)6!C2%'17!,2!8!('721G,)2+!25!M**!)72,(2&)6!G7)+D!7)+6!)+,'(&218,)2+H!L2!7&8,)81!



! dM!

7*22,:)+D!087!8&&1)'9!8,!8+E!('721G,)2+H!f2!('18,'!5G+6,)2+81!?(8)+!86,)C),E!0),:!8+8,2*)681!

)+52(*8,)2+!)+!,:'!?(8)+B!&('F&(26'77'9!5G+6,)2+81!71)6'F?87'9!98,8!0'('!81)D+'9!,2!,:'!f818)(86:F

,(8+752(*'9!?(8)+H!f:'!:'*29E+8*)6!('7&2+7'!5G+6,)2+!087!*29'1'9!5(2*!&('9)6,2(!C8()8?1'7!

('&('7'+,'9!87!?2%68(!5G+6,)2+7!52(08(9F7:)5,'9!8+9!62+C21C'9!,2!8662G+,!52(!,:'!877G*'9!

:'*29E+8*)6!7:8&'!8+9!9'18E!25!,:'!5X4<!7)D+81H!<+!?2,:!=4!8+9!34!(G+7B!0'!G7'9!7,8+98(9!.T`X/!

8+81E7'7!,2!62*&G,'!,:'!62(('18,)2+!?',0''+!&('9)6,2(!C8()8?1'7!8+9!86,G81!+'G(81!86,)C8,)2+B!

E)'19)+D!C2%'1F?EFC2%'1!86,)C8,)2+!*8&7!52(!'86:!62+9),)2+H!

!

!

f8?1'!-MH!X'8+!7&8,)81!622(9)+8,'7!52(!,:'!&'8W!25!4;<7B!8+9!*'8+!7)A'!G7)+D!8!5)%'9!'55'6,7!8+81E7)7!0),:!8!

,:('7:219!25!\.I^4/n#H#cH!

!

!!

X'8+!f818)(86:!

622(9)+8,'7!52(!&'8W!

C2%'1!!

.7,8+98(9!9'C)8,)2+/!

KC'(8D'!Z21G*'!

.**

U

/!.7,8+98(9!

9'C)8,)2+/!

4)D:,!8IT!

.Lh-M/!

IJ3IK*6LM3NK*6ON3P*
""R!.Mcc/!

9L3PK*N3IK*M3Q:*

4)D:,!&IT!

.Lh-U/!

IJ3LK*6JO3MK*6ON3R*
RcM!.MQd/!

9L3NK*N3JK*M3N:*

`'5,!8IT!

.Lh-#/!

6IP3RK*6LI3PK*6OS3P*
cU#!.M"#/!

9L3OK*P3QK*L3O:*

`'5,!&IT!

.LhMQ/!

6IN3SK*6MP3QK*6ON3J*
R"#!.-V"/!

9I3OK*J3QK*M:*

4)D:,!;IK!

.LhMR/!

QS3IK*6PQ3MK*6OO3S*
V"Q!.--Q/!

9S3MK*N3OK*L3J:*

`'5,!;IK!

.LhMU/!

6IP3JK*6NM3NK*6OI3J*
VMR!.MR#/!

9M3IK*N3MK*L3O:*

4)D:,!N3T!

.Lh-R/!

QL3NK*6LN3SK*6OL3R*
M-UM!.UQR/!

9I3MK*P3JK*L3P:*

`'5,!N3T!

.Lh-V/!

6QJ3SK*6LS3PK*6OL3O*
M-"#!.U-"/!

9Q3IK*P3QK*L3Q:*

!

!

K11!4;<7!0'('!9'5)+'9!)+!UF9)*'+7)2+81!7&86'!G7)+D!,:'!586'F2?@'6,!62+,(87,!)+!,:'!=4!

12681)A'(!(G+H!=)D+)5)68+,1E!86,)C8,'9!C2%'17!0'('!61877)5)'9!G7)+D!8!5)%'9!'55'6,7!8+81E7)7!0),:!8!
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H'+&'+,!4'-%7+)!(%!%+5,-2!-4&(/-&(.%!,+32+4&!4.:1+&(&(.%!3,.:!*(33+,+%&!(:-7+)!H(&'(%!-!

4-&+7.,9>!-4,.))!4-&+7.,(+)>!.,!;.&'<!?.,!+0-:12+>!H'+%!3-4+)!-,+!)'.H%!(%!&'+!4.%&+0&!.3!

4-,)!-&!&'()!,-&+>!(&!()!'-,*!&.!*+4(1'+,!H'+&'+,!-2&+,%-&(%7!3-4+)!4.:1+&+!H(&'!1,+/(.5)29!

)++%!3-4+)!FP.5&+&>!Y+%&+)6!B-H%>!V!A'-5*'5,(>!JRRJX!C-2+,:.!V!E'.*+)>!JRRJG>!.,!H'+&'+,!

-2&+,%-&(%7!3$0(!4.:1+&+!H(&'!&'+!3-4+)!FI4U++33!+&!-2<>!JR"RG<!$%!)(:52&-%+.5)!*()12-9!

4.%*(&(.%)>!H+!4-%!4.%&,-)&!4.:1+&(&(.%!3.,!'.2()&(4!1,.4+))(%7!.3!&H.!3-4+)!/+,)5)!-!3-4+!

H(&'!-!%.%63-4+!.;K+4&!.3!+01+,&()+<!

!



! "aJ!

4,/,&(."5.2,03,2#+$&.,62,0#)(,.

O5,!3(%*(%7)!*+:.%)&,-&+!&'-&!+/+%!-&!'(7'6,+).25&(.%>!(&!()!4,(&(4-2!&.!&-Q+!(%&.!

-44.5%&!2+/+2)!.3!1+,4+1&5-2!+01+,&()+!H'+%!1,.;(%7!3.,!)+2+4&(/(&9!3.,!.;K+4&)<!C+,4+1&5-2!

+01+,&()+!-)!:+-)5,+*!'+,+!2(Q+29!.445,)!(%!:.)&!1+.12+!-)!&'+9!2+-,%!&.!(%*(/(*5-&+!.;K+4&)!

,+2-&+*!&.!1,.3+))(.%-2!-4&(/(&(+)!.,!'.;;(+)<!='5)>!:.)&!1+.12+h)!??@!1,.;-;29!4.%&-(%)!

)+/+,-2!1.152-&(.%)!.3!%+5,.%)!)+2+4&(/+!3.,!.;K+4&)!.3!+01+,&()+<!$&!()!-%!.1+%!b5+)&(.%>!

'.H+/+,>!H'+&'+,!&'+,+!()!-!2(:(&!&.!&'+!%5:;+,!.3!.;K+4&!4-&+7.,(+)!H(&'!H'(4'!-%!

(%*(/(*5-2!4-%!;+!-%!+01+,&<!='()!*())+,&-&(.%!1,+)+%&)!+/(*+%4+!.3!4.:1+&(&(.%!3.,!)1-&(-2!

,+1,+)+%&-&(.%!.3!+01+,&!4-&+7.,(+)!(%!3-4+6)+2+4&(/+!,+7(.%)>!)577+)&(%7!&'-&!&'+,+!:-9!;+!-!

2(:(&!(%!&'+!+0&+%&!&.!H'(4'!&'+!??@!4-%!,+1,+)+%&!&'+)+!+01+,&!4-&+7.,(+)<!M+!&+)&+*!

(%*(/(*5-2)!H(&'!-!:-0(:5:!.3!&',++!4-&+7.,(+)!.3!+01+,&()+!F3-4+)>!4-,)>!-%*!12-%+)X!

-2&'.57'!(%*(/(*5-2)!-,+!2(Q+29!+01+,&!H(&'!.&'+,!5%&+)&+*!*.:-(%)!-)!H+22G<!C2-%+!+01+,&()+!

2(Q+29!,+1,+)+%&+*!&'+!2+-)&!+0&+%)(/+!)Q(22!(%!.5,!1-,&(4(1-%&)>!-%*!+33+4&)!.3!12-%+!+01+,&()+!

H+,+!.;)+,/+*!(%!&'+!.5&+,:.)&!EO$6,(%7!+%4.:1-))(%7!&'+!??@<!='()!)577+)&)!&'-&!-)!%+H!

+01+,&!)Q(22)!*+/+2.1>!&'+9!:-9!(%(&(-229!,+4,5(&!1+,(1'+,-2!,+7(.%)!.3!3-4+6)+2+4&(/+!4.,&+0<!

D33+4&)!3.,!12-%+)!(%!.5,!1-,&(4(1-%&)!:-9!,+32+4&!%+5,-2!4'-%7+)!3.22.H(%7!,+2-&(/+29!2(:(&+*!

+01+,(+%4+!FM.%7!+&!-2<>!JRR^G>!.,!/()5-2!-;(2(&(+)!H(&'.5&!&'+!4.%)(*+,-;2+!)+:-%&(4!

-)).4(-&(.%)!&'-&!:-9!-,()+!(%!-!*.:-(%!H(&'!H'(4'!.%+!42-(:)!+01+,&()+<!$&!()!.%29!H'+%!

&'+)+!%.%63-4+!*.:-(%)!-4'(+/+!3-4+62(Q+!'.2()&(4!,+1,+)+%&-&(.%)!&'-&!&'+(,!%+5,-2!

,+1,+)+%&-&(.%)!H(22!+%4,.-4'!51.%!&'+!&,5+!??@<!!

U-%H()'+,!FJR"RG!)577+)&)!&'-&!;+4-5)+!.3!&'+!*.:-(%!)1+4(3(4(&9!.3!&'+!??@>!

2+-,%(%7!4-%!.445,!3.,!%+H!3-4+)!H(&'.5&!-33+4&(%7!&'+!)&.,+*!(%3.,:-&(.%!3.,!%.%63-4+!

.;K+4&)!&'-&!()!)+1-,-&+29!2.4-2(8+*<!$3>!-)!.5,!*-&-!)577+)&>!3-4+!-%*!%.%63-4+!.;K+4&!

,+1,+)+%&-&(.%)!-,+!%.&!%+4+))-,(29!)+1-,-&+>!&'+%!(%&+,3+,+%4+!H(&'!2+-,%(%7!:-9!,+)52&<!$%!

35&5,+!+01+,(:+%&)>!(&!H.52*!;+!(%&+,+)&(%7!&.!15)'!&'+!;.5%*)!.3!+01+,&!,+4.7%(&(.%<!B.H!



! "a`!

:-%9!*(33+,+%&!/()5-2!*.:-(%)!4-%!H+!2+-,%!&.!1,.4+))!'.2()&(4-229>!-%*!'.H!-,+!%+5,-2!

,+1,+)+%&-&(.%)!3.,!*(/+,)+!+01+,&!4-&+7.,(+)!.,7-%(8+*!(%!&'+!??@N!D"!*(*!%.&!+012(4(&29!

,+4,5(&!12-%+!+01+,&)>!).!-!:.,+!4.%4,+&+!-))+)):+%&!.3!(%*(/(*5-2)!H(&'!+01+,&()+!3.,!

)+/+,-2!/()5-2!*.:-(%)!FH'+&'+,!&,-(%+*!.,!%-&5,-2296.445,,(%7G!()!%+4+))-,9!&.!-%)H+,!&'()!

b5+)&(.%<!

!

755,3#(."5.&$#,0$&)#'.

! @%.&'+,!(:1.,&-%&!*(,+4&(.%!3.,!35&5,+!,+)+-,4'!+01-%*)!51.%!DJ!2-&+,-2(&9!+33+4&)<!

M+!.;)+,/+*!-%!(%&+,+)&(%7!*()).4(-&(.%!;+&H++%!&'+!,(7'&!-%*!2+3&!O?@!,+7(.%)!H'+%!

4.%)(*+,(%7!&'+!1,.1.,&(.%-2!,+1,+)+%&-&(.%!.3!4-&+7.,96)+2+4&(/+!/.0+2)<!L1+4(3(4-229>!(%!&'+!

,(7'&!O?@>!4-,!+01+,&()+!2+*!&.!(%4,+-)(%7!,+1,+)+%&-&(.%)!.3!4-,)!;5&>!-2).>!(%4,+-)(%7!

,+1,+)+%&-&(.%)!.3!).3-!/.0+2)<!='()!&,+%*!H-)!7+%+,-229!.;)+,/+*!Z!-&!2+-)&!:-,7(%-229!).!Z!

-4,.))!:.)&!3-4+6)+2+4&(/+!EO$)<!B.H+/+,>!-!/+,9!*(33+,+%&!1-&&+,%!+:+,7+*!(%!&'+!2+3&!O?@!

,+7(.%>!H'+,+!4-,!+01+,&()+!,+4,5(&+*!4-,!/.0+2)!H(&'!-!3"(#!&.!&'+!1,.1.,&(.%-2!

,+1,+)+%&-&(.%!.3!/.0+2)!:-0(:-229!)+2+4&(/+!&.!).3-)<!='+)+!*-&-!)'.H!&'-&!&'+!(%4,+-)+!(%!

%+5,-2!)+2+4&(/(&9!3.,!).3-)!H(&'!4-,!+01+,&()+!()!%.&!.;)+,/+*!5;(b5(&.5)29!-4,.))!4.,&+0<!!

='+!*(,+4&(.%!.3!&'+!2-&+,-2(&9!+33+4&!.;)+,/+*!(%!&'+!O?@!()!)5,1,()(%7>!'.H+/+,>!

)(%4+!H+!H.52*!+01+4&!7,+-&+,!+33+4&)!.3!'.2()&(4!1,.4+))(%7!(%!&'+!,(7'&!,+7(.%!-%*!7,+-&+,!

1-,&)6;-)+*!1,.4+))(%7!(%!&'+!2+3&!FI4A-,&'9!+&!-2<>!"^^SX!E.))(.%!+&!-2<>!JRRRG<!$%!-**(&(.%>!

&'+!2+3&!O?@>!;5&!%.&!&'+!,(7'&!O?@>!)'.H+*!-%!(%4,+-)+!(%!&'+!%+5,-2!,+)1.%)+!3.,!4-,)!

/+,)5)!).3-)!(%!4-,!/.0+2)<!='+!A-,!Z!L.3-!-:12(&5*+!+33+4&!()!-2).!3.5%*!(%!&'+!2+3&!1?Y!,+7(.%>!

;5&!%.&!&'+!4.,,+)1.%*(%7!,(7'&!1?Y<!='+)+!*-&-!1,./(*+!+/(*+%4+!&'-&!3-4+6)+2+4&(/+!-,+-)!

.3!&'+!2+3&!'+:()1'+,+!1,.4+))!4-,)!-%*!).3-)!-)!)+1-,-;2+!4-&+7.,(+)>!H'+,+-)!

4.,,+)1.%*(%7!-,+-)!.3!&'+!,(7'&!'+:()1'+,+!)++:!&.!1,.4+))!4-,)!-%*!).3-)!.%!&'+!;-)()!.3!

&'+(,!2.H62+/+2!/()5-2!)(:(2-,(&(+)<!?5&5,+!)&5*(+)!4-%!+012.,+!&'()!'91.&'+)()!:.,+!*(,+4&29>!



! "a#!

3.,!(%)&-%4+!4.:1-,(%7!,(7'&!-%*!2+3&!'+:()1'+,+!4-,!+01+,&()+!+33+4&)!3.,!4-,)!-:.%7!

/()5-229!)(:(2-,!.;K+4&)!/)<!/()5-229!*())(:(2-,!.;K+4&)<!

!

!

!>8;6H=:>8(

!

C,(.,!)&5*(+)!,+/+-2(%7!.%29!3-4+6)+2+4&(/+!,+)1.%)+)!(%!&'+!??@!FY,(226L1+4&.,!+&!-2<>!

JRRTG!.,!(%!3-4+!1-&4'+)!F=)-.!+&!-2<>!JRRTG!,+2(+*!.%!%.%63-4+!4-&+7.,(+)!&'-&!&'+(,!

1-,&(4(1-%&)!2(Q+29!'-*!2(&&2+!+01+,(+%4+!(%*(/(*5-&(%7<!M'(2+!.5,!,+)52&)!*.!%.&!,52+!.5&!-%!

(%325+%4+!.3!7+%+&(4)!.%!)1+4(-2(8-&(.%!.3!&'+!??@!FM(2:+,!+&!-2<>!JR"RG>!&'+9!)577+)&!&'-&!&'+!

35%4&(.%!(&)+23!()!%.&!)1+4(3(4!&.!&'+!3-4+!*.:-(%!;5&!,-&'+,!)511.,&)!2+-,%(%7!:.,+!7+%+,-229<!

O5,!+33+4&)!.3!*(/(*+*!-&&+%&(.%>!H'(4'!-,+!)1-&(-229!4.%)&,-(%+*!&.!&'+!,(7'&!??@>!35,&'+,!

(:12(4-&+!7+%+,-2(&9!.3!??@!35%4&(.%(%7<!='+!H.,Q!(%!&'+!*())+,&-&(.%!*+:.%)&,-&+)!&'-&!

%.%63-4+!.;K+4&!)+2+4&(/(&9!(%4,+-)+)!H(&'!+01+,&()+>!(%!)+/+,-2!/()5-2!-,+-)!(%425*(%7!(%!&'+!

'+-,&!.3!&'+!'(7'29!3-4+6)+2+4&(/+!??@!-%*!&'-&!5%*+,!4.%*(&(.%)!.3!'(7'29!&-0+*!1+,4+1&5-2!

1,.4+))(%7>!&'+!,(7'&!??@!;+4.:+)!&'+!:-(%!3.45)!.3!&'+)+!+01+,&()+!+33+4&)!(%!&'+!/+%&,-2!

1-&'H-9<!

.

!
!



! "##!

$%%&'()*!$!
!
!

!"#$%&'%()%#$*+",#%-.,#,/$,+%"/%$0,%0"#$&1.23%&'%'"1*.,%45%
!

"+ $,-./012!3+4+2!567.8/2!$+2!%/662!%+2!9!:7.;6/<2!3+!=>?"?@+!A/6/B;CDC;<!EF.!6F0G6/D/6!E/7;H./1!FE!
FIJ/B;1!C,!;K/!KHL7,!D/,;.76!1;./7L+!!"#$%&'()"*+,-./02!M?NGM""+!

!
>+ OP!-/!Q//B82!:+%+2!Q.7,;12!R+2!Q7/B82!$+2!9!S7T/L7,12!4+!=>??U@+!(C1;.CIH;/-!1HIF.-C,7;/!

1P/BCECBC;<!EF.!IF-C/12!E7B/12!7,-!IHC6-C,T1!C,!KHL7,!D/,;.76!DC1H76!BF.;/V+!!"#$%1'()"*+,-.,0*!
"G">+!

!
N+ 57.61F,2!3+2!:FT/,-FFL2!:+2!WF,;/CJ,2!:+2!9!X/.1;.7;/,2!W+$+!=>?""@+!AP7;C76!BF-C,T!7,-!

C,D7.C7,B/!C,!FIJ/B;G1/6/B;CD/!BF.;/V+!2%$3"4*+,5./02!"YG>>+!
!

Y+ (F0,C,T2!%+&+2!5K7,2!$+S+GZ+2!%//6/,2!R+X+2!(F--12!5+R+2!9![7,0C1K/.2!'+!=>??\@+!(FL7C,!
1P/BCECBC;<!C,!DC1H76!BF.;/V+!2"$"6$(7+2%$3"4*+/8./90*!"Y#NG"Y\"!

!
#+ (F0,C,T2!%+&+2!5K7,2!$+S+GZ+2!%//6/,2!R+X+2!(F--12!5+R+2!9![7,0C1K/.2!'+!=>??\@+!(FL7C,!

1P/BCECBC;<!C,!DC1H76!BF.;/V+!2"$"6$(7+2%$3"4*+/8./90*!"Y#NG"Y\"+!
!

\+ (.CBF;2!]+2!AF.T/.2!Q+2!ABKC6;^2!5+2!_F/I/62!`+2!9!`F11CF,2!Q+!=>??a@+!3K/!.F6/1!FE!bE7B/c!7,-!b,F,G
E7B/c!7./71!-H.C,T!C,-CDC-H76!E7B/!P/.B/P;CF,d!&DC-/,B/!I<!ER`)!7-7P;7;CF,!C,!7!I.7C,G
-7L7T/-!P.F1FP7T,F1CB!P7;C/,;+!!"#$%&'()"*+,9./0*!N"aGNN>+!

!
M+ (.H^T762!3+4+!9!(e&1PF1C;F2!R+!=>??N@+!(C11/B;C,T!BF,;.CIH;CF,1!FE!P./E.F,;76!BF.;/V!7,-!

EH1CEF.L!E7B/!7./7!;F!E7B/!0F.8C,T!L/LF.<+!:%#$;(7+%<+2%);131="+!"#$%>?1";?"*+/@.80*!MM"GMaY+!
!

a+ _F67.7C2_+2!_K7K./L7,C2!(+_+2!SKC;EC/6-G_7I.C/6C2!A+2!`/C112!$+2!&I/.K7.-;2!4+]+2!_7I.C/6C2!4+(+&+2!9!
_.C66GAP/B;F.2![+!=>??M@+!(CEE/./,;C76!-/D/6FPL/,;!FE!KCTKG6/D/6!DC1H76!BF.;/V!BF../67;/1!0C;K!
B7;/TF.<G1P/BCECB!./BFT,C;CF,!L/LF.<+!!(3#$"+!"#$%>?1";?"*+/9.,0*+#">G#>>+!

!
U+ _.C66GAP/B;F.2![+2!A7<./12!`+2!9!`/112!(+!=>??\@+!:CTKG./1F6H;CF,!CL7TC,T!./D/761!KCTK6<!

1/6/B;CD/!,F,E7B/!B6H1;/.1!C,!;K/!EH1CEF.L!E7B/!7./7+!!(3#$"+!"#$%>?1";?"*+-*+""MMG""a#+!
!

"?+ _.C66GAP/B;F.2![+2![,FHE2!'+2!9![7,0C1K/.2!'+!=>??Y@+!3K/!EH1CEF.L!E7B/!7./7!1HI1/.D/1!E7B/!
P/.B/P;CF,2!,F;!T/,/.CB!0C;KC,GB7;/TF.<!C-/,;CECB7;CF,+!!(3#$"+!"#$%>?1";?"*+5.@0*+###G#\>+!

!
""+ :7.6/<2!&+R+2!%FP/2!S+Q+2!XC667I67,B72!4+%+2!RHLEF.-2!4+2!AHK2!`+2!R7^^CF;;72!4+5+2!&,VL7,,2!(+2!9!

&,T/62!A+$+!=>??U@+!&,T7T/L/,;!FE!EH1CEF.L!BF.;/V!7,-!-C1/,T7T/L/,;!FE!67;/.76!FBBCPC;76!
BF.;/V!C,!;K/!7BfHC1C;CF,!FE!.7-CF6FTCB76!/VP/.;C1/+!2"$"6$(7+2%$3"4*+/-.//0*!>MY\G>M#Y+!

!
">+ :7VI<2!4+X+2!g,T/.6/C-/.2!]+_+2!567.82!X+%+2!ABKFH;/,2!4+]+2!:FEEL7,2!&+$+2!9!R7.;C,2!$+!="UUU@+!

3K/!/EE/B;!FE!E7B/!C,D/.1CF,!F,!7B;CDC;<!C,!KHL7,!,/H.76!1<1;/L1!EF.!E7B/!7,-!FIJ/B;!
P/.B/P;CF,+!!"#$%;*+AA./0*!"aUGUU+!

!
"N+ )1K7C2!$+2!g,T/.6/C-/.2!]+_+2!9!:7VI<2!4+X+!=>???@+!(C1;.CIH;/-!,/H.76!1<1;/L1!EF.!;K/!

T/,/.7;CF,!FE!DC1H76!CL7T/1+!!"#$%;*+AB.C0*!UMUGU?+!
!

"Y+ )1K7C2!$+2!:7VI<2!4+X+2!9!g,T/.6/C-/.2!]+_+!=>??>@+!XC1H76!CL7T/.<!FE!E7LFH1!E7B/1d!&EE/B;1!FE!
L/LF.<!7,-!7;;/,;CF,!./D/76/-!I<!ER`)+!!"#$%1'()"*+/5.,0*!"M>UG"MY"+!

!
"#+ 4F1/PK2!4+&+2!9!_7;K/.12!$+(+!=>??>@+!'7;H.76!7,-!L7,HE7B;H./-!FIJ/B;1!7B;CD7;/!;K/!EH1CEF.L!

E7B/!7./7+!!"#$%$"D%$3*+/C.50*+UN#GUNa+!



! "#\!

!
"\+ [7,0C1K/.2!'+2!RB(/.LF;;2!4+2!5KH,2!R+R+!="UUM@+!3K/!EH1CEF.L!E7B/!7./7d!$!LF-H6/!C,!KHL7,!

/V;.71;.C7;/!BF.;/V!1P/BC76C^/-!EF.!E7B/!P/.B/P;CF,+!:%#$;(7+%<+!"#$%>?1";?"*+/5.//0*!YN?>G
YN""+!

!
"M+ [H,T2!5+5+2!%/C11CT2!4+4+2!9!37..2!R+4+!=>??M@+!)1!./TCF,GFEGC,;/./1;!FD/.67P!BFLP7.C1F,!7!./6C7I6/!

R/71H./!FE!B7;/TF.<!1P/BCECBC;<h!:%#$;(7+%<+2%);131="+!"#$%>?1";?"*+/-./A0*+>?"UG>?NY+!
!

"a+ ]/KL7,,2!5+2!RH/66/.2!3+2!W/-/.1PC/62!$+2!:HIC2!(+2!ABK.F;K2!_+2!:HI/.2!O+2!A;.C82!S+2!9!(C/.812!3+!
=>??Y@+!(C11FBC7;CF,!I/;0//,!FD/.;!7,-!H,BF,1BCFH1!E7B/!P.FB/11C,T!C,!;K/!EH1CEF.L!E7B/!
7./7+!!"#$%1'()"*+A/./0*+M#GaN+!

!
"U+ RB57.;K<2!_+2!%HB/2!$+2!_F./2!4+5+2!9!$66C1F,2!3+!="UUM@+!W7B/G1P/BCECB!P.FB/11C,T!C,!;K/!KHL7,!

EH1CEF.L!T<.H1+!:%#$;(7+%<+2%);131="+!"#$%>?1";?"*+-*+\?#G\"?+!
!

>?+ Oi5.7D/,2![+R+2!9![7,0C1K/.2!'+!=>???@+!R/,;76!CL7T/.<!FE!E7B/1!7,-!P67B/1!7B;CD7;/1!
BF../1PF,-C,T!1;CLH6H1G1P/BCECB!I.7C,!./TCF,1+!:%#$;(7+%<+2%);131="+!"#$%>?1";?"*+/A.80*!
"?"NG"?>N+!

!
>"+ %//6/,2!R+X+2!9!(F0,C,T2!%+&+!=>??#@+!A/6/B;CDC;<!EF.!;K/!KHL7,!IF-<!C,!;K/!EH1CEF.L!T<.H1+!

:%#$;(7+%<+!"#$%DEF>1%7%)F*+-C./0*+\?NG\?a+!
!

>>+ %FH.;FC12!_+2!ABK07.;^2!A+2!A/TKC/.2!R+]+2!]7^/<.712!W+2!9!XHC66/HLC/.2!%+!=>??#@+!XC/0G
C,-/P/,-/,;!BF-C,T!FE!E7B/!C-/,;C;<!C,!E.F,;76!7,-!;/LPF.76!BF.;CB/1!C1!LF-H67;/-!I<!
E7LC6C7.C;<d!$,!/D/,;G./67;/-!ER`)!1;H-<+!!"#$%&'()"*+A,.,0*!">"YG">>Y+!

!
>N+ `KF-/12!_+2!Q<7;;2!_+2!RCBKC/2!%+3+2!9!%HB/2!$+!=>??Y@+!)1!;K/!EH1CEF.L!E7B/!7./7!1P/BC76C^/-!EF.!

E7B/12!C,-CDC-H7;CF,2!F.!/VP/.;!C,-CDC-H7;CF,h!:%#$;(7+%<+2%);131="+!"#$%>?1";?"*+/8.A0*!"aUG
>?N+!!

!
>Y+ `F11CF,2!Q+2!576-7.72!`+2!A/TKC/.2!R+2!ABKH66/.2!$+R+2!]7^/<.712!W+2!9!R7</.2!&+!=>??N@+!$!,/;0F.8!

FE!FBBCPC;FG;/LPF.76!E7B/G1/,1C;CD/!7./71!I/1C-/1!;K/!.CTK;!LC--6/!EH1CEF.L!T<.H1!C1!
,/B/117.<!EF.!,F.L76!E7B/!P.FB/11C,T+!G$(1;*+/A8.//0*!>Na"G>NU#+!

!
>#+ ABKC6;^2!5+2!AF.T/.2!Q+2!576-7.72!`+2!$KL/-2!W+2!R7</.2!&+2!_F/I/62!`+2!9!`F11CF,2!Q+!=>??#@+!

)LP7C./-!E7B/!-C1B.CLC,7;CF,!C,!7BfHC./-!P.F1FP7T,F1C7!C1!711FBC7;/-!0C;K!7I,F.L76!
./1PF,1/!;F!C,-CDC-H76!E7B/1!C,!;K/!.CTK;!LC--6/!EH1CEF.L!T<.H1+!2"$"6$(7+2%$3"4*+/8.,0*+#MYG
#a\+!

!
>\+ ABK07.^6F1/2!`+W+2!A0C1K/.2!4+(+2!(7,T2!A+2!9![7,0C1K/.2!'+!=>??a@+!3K/!-C1;.CIH;CF,!FE!B7;/TF.<!

7,-!6FB7;CF,!C,EF.L7;CF,!7B.F11!FIJ/B;G1/6/B;CD/!./TCF,1!C,!KHL7,!DC1H76!BF.;/V+!H$%?""I1;)>+
%<+3E"+!(31%;(7+J?(I"'F+K?1";?">+%<+3E"+LKJ2!/9@.//0*!YYYMGYY#>+!

!
>M+ ABK07.^6F1/2!`+W+2!Q78/.2!5+)+2!9![7,0C1K/.2!'+!=>??#@+!A/P7.7;/!E7B/!7,-!IF-<!1/6/B;CDC;<!F,!

;K/!EH1CEF.L!T<.H1+!:%#$;(7+%<+!"#$%>?1";?"*+A@.,50*+""?##G""?#U+!
!

>a+ A;//D/12!4+2!(.CBF;2!]+2!_F6;^2!:+5+2!AF.T/.2!Q+2!%/;/.12!4+2!RC6,/.2!$+(+2!_FF-76/2!R+$+2!_F/I/62!`+2!9!
`F11CF,2!Q+!=>??U@+!$I,F.L76!E7B/!C-/,;C;<!BF-C,T!C,!;K/!LC--6/!EH1CEF.L!T<.H1!FE!;0F!I.7C,G
-7L7T/-!P.F1FP7T,F1CB!P7;C/,;1+!!"#$%D>F?E%7%)1(*+,5./A0*+>#aYG>#U>+!

!
>U+ X7,!-/,!A;FB82!4+2!D7,!-/!`C/;2!S+$+5+2!`CTK7.;2!`+2!9!-/!_/6-/.2!Q+!=>??a@+!'/H.76!BF../67;/1!FE!

P/.B/CDC,T!/LF;CF,76!E7B/1!7,-!IF-C/1!C,!-/D/6FPL/,;76!P.F1FP7T,F1C7d!$,!/D/,;G./67;/-!
ER`)G1;H-<+!HM%K+N!O*+C.-0*+/N"U#+!-FCd"?+"NM"jJFH.,76+PF,/+???N"U#+!

!



! "#M!

N?+ *H2!*+2!ZH/2!*+2!]/1B.F7.;2!R+(+2!QC/-/.L7,2!)+2![CL2!4+_+!=>??U@+!$-7P;7;CF,!C,!;K/!EH1CEF.L!E7B/!
7./7!=WW$@d!)L7T/!F.!P/.1F,h!P1>1%;+Q">"($?E*+,-.AC0*+>a??G>a?M+!

!
N"+ *H2!*+2!ZH/2!*+2!]/1B.F7.;2!R+(+2!QC/-/.L7,2!)+2![CL2!4+_+!=>??U@+!$-7P;7;CF,!C,!;K/!EH1CEF.L!E7B/!

7./7!=WW$@d!)L7T/!F.!P/.1F,h!P1>1%;+Q">"($?E*+,-.AC0*+>a??G>a?M+!
!

N>+ ZFF,2!4+:+2!(e&1PF1C;F2!R+2!9!57.;/.2!5+A+!=>??\@+!%./1/.D/-!EH,B;CF,!FE!;K/!EH1CEF.L!E7B/!7./7!
C,!1BKC^FPK./,C7!71!./D/76/-!I<!ER`)+!H>F?E1(3$F+Q">"($?ER+!"#$%1'()1;)*+/,B+.ASC0*+>?#G>"\+!

!
NN+ ZFD/62!_+2!9![7,0C1K/.2!'+!=>??Y@+!W7B/!P/.B/P;CF,!-FL7C,!1P/BCECB2!,F;!P.FB/11!1P/BCECB+!

!"#$%;*+,,.@0*+aaUGaUa+!
!

NY+ ZFD/62!_+2!37LIC,C2!$+2!9!Q.7,-L7,2!3+!=>??a@+!3K/!71<LL/;.<!FE!;K/!EH1CEF.L!E7B/!7./7!C1!7!
1;7I6/!C,-CDC-H76!BK7.7B;/.C1;CB!;K7;!H,-/.6C/1!;K/!6/E;GDC1H76GEC/6-!1HP/.CF.C;<!EF.!E7B/1+!
!"#$%D>F?E%7%)1(*+,8./C0*+N?\"GN?\a+!

!
!
!
! !
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$%%&'()*!Q!
!

!
#-2$"2!%,6$,/$%&'%,6-,.$"#,%,'',7$#%"/%,85%%
!
!

!
!
7+!57;/TF.<G1P/BCECB!./1PF,1/!C,!>#!LL>!7./7!B/,;/./-!F,!P/78!FE!;K/!.CTK;!WW$+!=7@!$D/.7T/!P/.B/,;!
1CT,76!BK7,T/!=%A5@!;F!E7B/12!7,CL7612!B7.1!7,-!P67,/1!7D/.7T/-!FD/.!766!:`!DFV/61!;K7;!0/./!LF./!
7B;CD/!EF.!FIJ/B;1!;K7,!1B.7LI6/-!L7;.CB/1+!=I@!:`!DFV/61!0/./!T.FHP/-!I<!;K/!B7;/TF.<!;K7;!/6CBC;/-!
;K/!L7VCL76!./1PF,1/!C,!K76E!FE!;K/!-7;72!7,-!%A5!EF.!/7BK!B7;/TF.<!./67;CD/!;F!1B.7LI6/-!L7;.CB/1!
071!P6F;;/-!EF.!;K/!F;K/.!K76E!FE!;K/!-7;7+!&..F.!I7.1!1KF0!A&R+!=B@!XFV/6!1/6/B;CDC;<!7B.F11!
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I71/-!C,!DFV/61!1F.;/-!C,!;K/!F;K/.!K76E+!=-@!5.F11GBF../67;CF,!EF.!;K/!DFV/6GI<GDFV/6!P7C.0C1/!
BF,;.71;1!I/;0//,!0C;KC,GB7;/TF.<!7,-!I/;0//,GB7;/TF.<!BF../67;CF,12!BFLPH;/-!7B.F11!
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I71/-!F,!K76E!;K/!-7;72!;K/,!BFLPH;/1!;K/!B.F11!BF../67;CF,!I/;0//,!;.7C,C,T!1/;!7,-!;K/!C,PH;!;F!
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B+!&fHCD76/,;!;F!=7@!EF.!;K/!>#!LL>!7./7!B/,;/./-!F,!P/78!FE!;K/!6/E;!WW$+!!
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-+!&fHCD76/,;!;F!=7@!EF.!;K/!>??!G!"??!LL>!`O)G.C,T!1H..FH,-!;K/!6/E;!WW$+!!
! !
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! "\>!

$%%&'()*!5!
!
!
,+"/9*.10%02/+,+/,##%"/:,/$&.;8%
!!!!
ZFH.!),C;C761d! ! ! !
!
%6/71/!C,-CB7;/!0C;K!7!BK/B8!=!@!<FH.!P./E/./,B/!C,!H1C,T!<FH.!6/E;!F.!.CTK;!K7,-!C,!;K/!
EF66F0C,T!;7181+!
!
SK/./!;K/!P./E/./,B/!C1!1F!1;.F,T!<FH!0FH6-!,/D/.!H1/!;K/!F;K/.!K7,-2!H,6/11!7I1F6H;/6<!
EF.B/-!;F2!PH;!;0F!BK/B81!=!!@+!!
!
)E!<FH!7./!C,-CEE/./,;2!PH;!F,/!BK/B8!C,!/7BK!BF6HL,!=!!!!l!!!@+!
!
AFL/!FE!;K/!7B;CDC;C/1!./fHC./!IF;K!K7,-1+!),!;K/1/!B71/12!;K/!P7.;!FE!;K/!;718!F.!FIJ/B;!EF.!
0KCBK!K7,-!P./E/./,B/!C1!07,;/-!C1!C,-CB7;/-!C,!P7./,;K/1/1+!
!!

3718!j!OIJ/B;! ]/E;!:7,-! `CTK;!:7,-!

"+!S.C;C,T! ! !

>+!(.70C,T! ! !

N+!3K.F0C,T! ! !

Y+!ABC11F.1! ! !

#+!3FF;KI.H1K! ! !

\+![,CE/!=0C;KFH;!EF.8@! ! !

M+!APFF,! ! !

a+!Q.FFL!=HPP/.!K7,-@! ! !

U+!A;.C8C,T!7!R7;BK!=L7;BK@! ! !

"?+!!OP/,C,T!7!QFV!=6C-@! ! !

3F;76!BK/B81d! ]:!m!! `:!m!!

5HLH67;CD/!3F;76! 53!m!]:!n!`:!m!!

(CEE/./,B/! (!m!`:!o!]:!m!!

`/1H6;! `!m!=(!j!53@!!!"??!m!!

),;/.P./;7;CF,d!
=]/E;!:7,-/-d!`!p!GY?@!

=$LIC-/V;.FH1d!GY?!"!`!"!nY?@!
=`CTK;!:7,-/-d!`!q!nY?@!

!

!



! "\N!

"!O6-EC/6-2!`+!5+!="UM"@+!3K/!711/11L/,;!7,-!7,76<1C1!FE!K7,-/-,/11d!3K/!&-C,IH.TK!
C,D/,;F.<+!!"#$%D>F?E%7%7)1(2!-2!UMG""N+!
!
!
!
!
!
!
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! "\Y!

$%%&'()*!(!
!
!
<,.&=&.+,.%7&..,!2$"&/#%>"$0%72.%?@%2/+%-2.$"2!%7&..,!2$"&/#%>"$0%72.%
?@%>"$0%9".+%?@%.,1.,##,+%&*$%'&.%72$,1&.;=#,!,7$":,%.,#-&/#,#%"/%,A%
#&.$,+%:&6,!#%
!
!
7+!!WF.!;K/!.CTK;!7W_!7,-!PW_2!;K/!^/.FGF.-/.!BF../67;CF,1!0C;K!57.!IT!=C,!0KC;/!.F01@!7,-!;K/!
P7.;C76!BF../67;CF,1!0C;K!57.!IT!0C;K!QC.-!IT!./T./11/-!FH;!=C,!T./<!.F01@2!I/;0//,!;K/!
./1PF,1/!EF.!B7.1oE7B/12!B7.1o1FE712!7,-!E7B/1o1FE71!C,!DFV/61!1F.;/-!C,;F!E7B/2!B7.!7,-!1FE7!
DFV/61!H1C,T!C,-/P/,-/,;!-7;7+!ACT,CECB7,;!BF../67;CF,1!7./!1KF0,!C,!IF6-!=α!m!?+?#@+!
!
!

!
W7B/!XFV/61! 57.!XFV/61! AFE7!XFV/61!

!
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='m>N@!

B5(CC% ?+"?Y! G?+"YY! B5)EA% ?+?aY! G?+N?N! B5)E4% ?+"#"! G?+N"U!
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I+!&fHCD76/,;!FE!37I6/!=7@!EF.!;K/!6/E;!7W_!7,-!PW_+!
!
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W7B/!XFV/61! 57.!XFV/61! AFE7!XFV/61!
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W7B/!XFV/61! 57.!XFV/61! AFE7!XFV/61!
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! "\#!

!
!
I+!&fHCD76/,;!FE!37I6/!=7@!EF.!;K/!.CTK;!%:_!7,-!6/E;!%:_+!
!

!
W7B/!XFV/61! 57.!XFV/61! AFE7!XFV/61!

!
!"#$
%"!&'

!"#$
()%"'

%"!&$
()%"'

!"#$
%"!&'

!"#$
()%"'

%"!&$
()%"'

!"#$
%"!&'

!"#$
()%"'

%"!&$
()%"'

`CTK;!%:_!
='m>\@!

?+>>M! B5(EF% ?+""U! ?+N>! ?+"Ua! G?+"Y>! B5(E4% ?+?>>! G?+>\M!

?+>N#! B5(C8% ?+">! ?+N>! ?+"Ua! G?+"YY! B5(EC% ?+?"a! G?+>a\!

]/E;!%:_!
='m>Y@!

?+?aN! G?+"Y>! G?+"U#! B5(D)% ?+"">! G?+NN>! ?+"a\! G?+"MN! G?+>M!

?+?a>! G?+"#a! G?+>?\! B5(DD% ?+""\! G?+NN>! ?+"a>! G?+"M\! G?+>\a!

!
! !



! "\\!

$%%&'()*!&!
!
!
"/',.,/$"2!%#$2$"#$"7#%'&.%3"6,+=72$,1&.;%.#:-%3,2/#%2/+%<,.&=&.+,.%
2/+%-2.$"2!%7&..,!2$"&/#%>"$0%,6-,.$"#,%
!
!
!
7+!WF.!;K/!.CTK;!7W_!7,-!PW_2!;K/!;G1;7;C1;CB!=C,!0KC;/!.F01@!7,-!;K/!711FBC7;/-!PGD76H/!=C;76CBC^/-!C,!
T./<!.F01@!EF.!7!F,/G17LP6/!;G;/1;!BFLP7.C,T!/7BK!L/7,!BF,-C;CF,!D76H/!;F!^/.F2!EF.!=5oW@A2!=5oA@W!
7,-!=WoA@5!0C;KC,!766!7B;CD7;/-!DFV/61!=6/E;@!7,-!DFV/61!L7VCL766<!7B;CD7;/-!;F!E7B/12!B7.1!7,-!1FE71!
=IF;;FL@+!!ACT,CECB7,;!/EE/B;1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!
!
!

!! !! $66!DFV/61!
! ! ! ! ! !

`O)! '! *+$,-.' *+$.-,' *,$.-+'
! ! ! ! ! !

`CTK;!
7W_!

>"!
G?+\?a! ?+NNU! "+M\N!

! ! ! ! ! !
9U@@+ 9U5CB+ 9U9-C+

! ! ! ! ! !
`CTK;!
PW_!

>N!
G"+?MY! "+UY"! A58DC%

! ! ! ! ! !
9UA-@+ 9U98@+ 9U9,+

! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! !
! !

W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
7W_!

>"!
=A5444% ?+YUM! (5A()% G?+NM>! G?+>NN! ?+"MN! ?+#"Y! ?+a\M! ?+a?>!

9U9/-+ 9U8A@+ 9U99,+ 9U5/,+ 9UB/B+ 9UB8,+ 9U8/C+ 9UC-5+ 9U,CA+

`CTK;!
PW_!

>N!
G"+>?"! A5AFD% A5D8C% G"+?NU! "+MN#! "+\Y#! G?+#M#! ?+a! "+Y#!

9UA,A+ 9U9C/+ 9U9/+ 9UC/+ 9U9-5+ 9U//,+ 9U@5/+ 9U,CA+ 9U/8/+
!
!
!
!
!
I+!WF.!;K/!.CTK;!7W_!7,-!PW_2!;K/!^/.FGF.-/.!BF../67;CF,1!0C;K!57.!IT!=C,!0KC;/!.F01@!7,-!;K/!P7.;C76!
BF../67;CF,1!0C;K!57.!IT!0C;K!QC.-!IT!./T./11/-!FH;!=C,!T./<!.F01@2!I/;0//,!;K/!./1PF,1/!EF.!=5oW@A2!
=5oA@W!7,-!=WoA@5!C,!766!7B;CD7;/-!DFV/61!=;FP@!7,-!C,!E7B/2!B7.!7,-!1FE7!DFV/61!1F.;C,T!H1C,T!
C,-/P/,-/,;!-7;7+!ACT,CECB7,;!BF../67;CF,1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!
!!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

`CTK;!
7W_!

>"!
?+Y"\! ?+N>a! G?+"N>!

?+NUa! ?+N?N! G?+"N"!

`CTK;!
PW_!

>N!
?+?"M! ?+>N! ?+"Na!

?+??U! ?+>NM! ?+"#"!

!



! "\M!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
7W_!

>"!
?+>?N! ?+NYN! ?+">>! B5448% ?+>a>! G?+N\U! ?+>Ma! ?+>a! ?+?Y\!

?+"M"! ?+N>>! ?+"?U! B54(E% ?+>#M! G?+NMU! ?+>YU! ?+>#U! ?+?a"!

`CTK;!
PW_!

>N!
G?+?#M! G?+?Y"! ?+?>>! G?+"""! ?+N\>! ?+>MY! ?+>\#! ?+"aa! G?+"NN!

G?+?\! G?+?>U! ?+?>\! G?+">M! ?+N\N! ?+>aM! ?+>\N! ?+>?#! G?+">!
!
!
!
!
B+!WF.!;K/!6/E;!7W_!7,-!PW_2!;K/!;G1;7;C1;CB!=C,!0KC;/!.F01@!7,-!;K/!711FBC7;/-!PGD76H/!=C;76CBC^/-!C,!
T./<!.F01@!EF.!7!F,/G17LP6/!;G;/1;!BFLP7.C,T!/7BK!L/7,!BF,-C;CF,!D76H/!;F!^/.F2!EF.!=5oW@A2!=5oA@W!
7,-!=WoA@5!0C;KC,!766!7B;CD7;/-!DFV/61!=6/E;@!7,-!DFV/61!L7VCL766<!7B;CD7;/-!;F!E7B/12!B7.1!7,-!1FE71!
=IF;;FL@+!!ACT,CECB7,;!/EE/B;1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

]/E;!
7W_!

>?!
=A58C% G?+\N\! "+"NY!

9U9,C+ 9U@CA+ 9UA5/+

]/E;!
PW_!

"U!
=(5)FF% ?+#"U! A5(EC%

9U99C+ 9U8/+ 9U9A-+

!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

]/E;!
7W_!

>?!
=(5DBE% ?+MUN! (5C8A% G?+M>a! ?+"YN! ?+U\! G?+\YN! G"+YN"! G?+\a>!

9U99/+ 9U,CB+ 9U99A+ 9U,58+ 9UBBB+ 9UC,-+ 9U@AB+ 9U/8-+ 9U@9C+

]/E;!
PW_!

"U!
=(5484% ?+##>! A5DBC% G"+#\#! ?+aY>! "+#a! =A5AF% G?+?MU! "+"aa!

9U99C+ 9U@BB+ 9U9/A+ 9U/C@+ 9U,//+ 9U/CA+ 9U9C,+ 9U-CB+ 9UA@+

!
!
!
!
-+!WF.!;K/!6/E;!7W_!7,-!PW_2!;K/!^/.FGF.-/.!BF../67;CF,1!0C;K!57.!IT!=C,!0KC;/!.F01@!7,-!;K/!P7.;C76!
BF../67;CF,1!0C;K!57.!IT!0C;K!QC.-!IT!./T./11/-!FH;!=C,!T./<!.F01@2!I/;0//,!;K/!./1PF,1/!EF.!=5oW@A2!
=5oA@W!7,-!=WoA@5!C,!766!7B;CD7;/-!DFV/61!=;FP@!7,-!C,!E7B/2!B7.!7,-!1FE7!DFV/61!1F.;C,T!H1C,T!
C,-/P/,-/,;!-7;7+!ACT,CECB7,;!BF../67;CF,1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

]/E;!
7W_!

>?!
?+>MM! G?+>>Y! G?+N##!

?+NNU! G?+>\#! =B5))D%

]/E;!
PW_!

"U!
?+??\! G?+NN! G?+N\M!

?+??\! G?+NN\! G?+NMM!

!



! "\a!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

]/E;!
7W_!

>?!
?+>"a! ?+??N! G?+"MU! ?+>N\! ?+?YU! G?+>"! ?+"M\! G?+N#M! G?+N#a!

?+N#a! ?+?">! G?+>#a! ?+>Ma! ?+?>>! G?+N"a! ?+"MY! G?+Y?\! G?+NaU!

]/E;!
PW_!

"U!
G?+?\#! G?+>aN! G?+>>! ?+>""! G?+">M! G?+>>#! G?+?U#! =B5)CA% G?+NUa!

G?+?\\! G?+>aM! G?+>>N! ?+>""! G?+"N! G?+>N! G?+?U#! =B5)C4% G?+Y?"!
!
!
!
!
/+!WF.!IC67;/.76!OW$2!;K/!;G1;7;C1;CB!=C,!0KC;/!.F01@!7,-!;K/!711FBC7;/-!PGD76H/!=C;76CBC^/-!C,!T./<!.F01@!
EF.!7!F,/G17LP6/!;G;/1;!BFLP7.C,T!/7BK!L/7,!BF,-C;CF,!D76H/!;F!^/.F2!EF.!=5oW@A2!=5oA@W!7,-!=WoA@5!
0C;KC,!766!7B;CD7;/-!DFV/61!=6/E;@!7,-!DFV/61!L7VCL766<!7B;CD7;/-!;F!E7B/12!B7.1!7,-!1FE71!=IF;;FL@+!!
ACT,CECB7,;!/EE/B;1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

`CTK;!
OW$!

"\!
?+">#! ?+UUY! ?+#NY!

9U-9A+ 9UCC8+ 9U89/+

]/E;!
OW$!

"N!
G"+U?N! G?+YM#! "+\>a!

9U9B/+ 9U8,C+ 9U/A-+

!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
OW$!

"\!
G"+?">! ?+"\#! ?+aU\! G?+#">! ?+"MY! ?+\Na! "+UYY! "+\a>! G?+?U>!

9UCA5+ 9UB5A+ 9UCB@+ 9U8/8+ 9UB8,+ 9U@CC+ 9U95/+ 9U//C+ 9U-AB+

]/E;!
OW$!

"N!
G"+U>! ?+?a>! A58(F% =A5C(A% G?+MMN! "+Y>a! ?+"\Y! G?+N"Y! G?+Y#a!

9U95-+ 9U-C8+ 9U9@,+ 9U9/B+ 9U,@@+ 9U/5-+ 9UB5A+ 9U5@-+ 9U8@@+

!
!
!
!
E+!WF.!;K/!IC67;/.76!OW$2!;K/!^/.FGF.-/.!BF../67;CF,1!0C;K!57.!IT!=C,!0KC;/!.F01@!7,-!;K/!P7.;C76!
BF../67;CF,1!0C;K!57.!IT!0C;K!QC.-!IT!./T./11/-!FH;!=C,!T./<!.F01@2!I/;0//,!;K/!./1PF,1/!EF.!=5oW@A2!
=5oA@W!7,-!=WoA@5!C,!766!7B;CD7;/-!DFV/61!=;FP@!7,-!C,!E7B/2!B7.!7,-!1FE7!DFV/61!1F.;C,T!H1C,T!
C,-/P/,-/,;!-7;7+!'F!BF../67;CF,1!0/./!1CT,CECB7,;!=r!m!?+?#@+!
!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

`CTK;!
OW$!

"\!
?+"aa! G?+?M! G?+"Ua!

?+>Y! G?+?#U! G?+>N!

]/E;!
OW$!

"N!
?+?>"! G?+"\>! G?+"M!

G?+?U\! G?+>NY! G?+"">!

!

! ! ! ! ! ! ! ! ! ! !



! "\U!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
OW$!

"\!
?+>>N! ?+?M! G?+"N>! ?+>#U! ?+N"\! G?+?U>! G?+?#a! G?+Y! G?+NN>!

?+>##! ?+?MU! G?+"#! ?+N?M! ?+NNM! G?+">#! G?+?>>! G?+NUM! G?+N\a!

]/E;!
OW$!

"N!
G?+?a\! G?+>MU! G?+"U\! G?+">M! G?+>a#! G?+>U#! ?+>>"! ?+NU>! ?+"?N!

G?+"##! G?+NY>! G?+"a\! G?+>"a! G?+>aY! G?+>>"! ?+"NY! ?+NYY! ?+"\"!
!
!
!
T+!WF.!;K/!.CTK;!%:_2!;K/!;G1;7;C1;CB!=C,!0KC;/!.F01@!7,-!;K/!711FBC7;/-!PGD76H/!=C;76CBC^/-!C,!T./<!.F01@!
EF.!7!F,/G17LP6/!;G;/1;!BFLP7.C,T!/7BK!L/7,!BF,-C;CF,!D76H/!;F!^/.F2!EF.!=5oW@A2!=5oA@W!7,-!=WoA@5!
0C;KC,!766!7B;CD7;/-!DFV/61!=6/E;@!7,-!DFV/61!L7VCL766<!7B;CD7;/-!;F!E7B/12!B7.1!7,-!1FE71!=IF;;FL@+!!
ACT,CECB7,;!/EE/B;1!7./!1KF0,!C,!IF6-!=r!m!?+?#@+!
!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

`CTK;!
%:_!

>\!
?+"Y\! G"+"?\! G?+UM>!

9UBB@+ 9UA5-+ 9UC,/+

]/E;!
%:_!

>Y!
?+>#"! G?+Ua#! G"+Na!

9UB9,+ 9UCC@+ 9U/B/+

!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
%:_!

>\!
?+?U! =A5BFE% G"+>"N! ?+"MU! G?+U\a! G"+a"N! ?+"?>! G?+\>! G?+Ya!

9U-A-+ 9U9,8+ 9UAC5+ 9UB8+ 9UC,A+ 9U9BA+ 9U-A+ 9U@,/+ 9U8C@+

]/E;!
%:_!

>Y!
G"+>Ma! G?+YMU! "+N"M! ?+YMN! G?+a"a! G"+Y"U! "+#Y! G"+"Y! =A5)F)%

9UA/,+ 9U8C5+ 9UA9/+ 9U8,/+ 9U,AA+ 9U/8-+ 9U/C5+ 9UA88+ 9U9A+

!
!
!
!
!
K+!WF.!IC67;/.76!%:_2!;K/!^/.FGF.-/.!BF../67;CF,1!0C;K!57.!IT!=C,!0KC;/!.F01@!7,-!;K/!P7.;C76!
BF../67;CF,1!0C;K!57.!IT!0C;K!QC.-!IT!./T./11/-!FH;!=C,!T./<!.F01@2!I/;0//,!;K/!./1PF,1/!EF.!=5oW@A2!
=5oA@W!7,-!=WoA@5!C,!766!7B;CD7;/-!DFV/61!=;FP@!7,-!C,!E7B/2!B7.!7,-!1FE7!DFV/61!1F.;C,T!H1C,T!
C,-/P/,-/,;!-7;7+!'F!BF../67;CF,1!0/./!1CT,CECB7,;!=r!m!?+?#@+!
!
!

!! !! $66!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+'

`CTK;!
%:_!

>\!
G?+?"N! G?+N#Y! G?+>\M!

G?+?"Y! G?+N#U! G?+>\a!

]/E;!
%:_!

>Y!
G?+"M>! G?+>Y\! G?+?a>!

G?+"\U! G?+>YM! G?+?aU!

!



! "M?!

! !
W7B/!DFV/61! 57.!DFV/61! AFE7!DFV/61!

`O)! '! *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+' *+$,-.' *+$.-,' *,$.-+'

`CTK;!
%:_!

>\!
?+?YY! G?+>?\! G?+"#M! G?+"\M! G?+"Ua! G?+?#a! ?+?MN! G?+N#N! G?+>a!

?+?YN! G?+>?#! G?+"#\! G?+"\\! G?+"UU! G?+?#M! ?+?M>! G?+N#\! G?+>a"!

]/E;!
%:_!

>Y!
G?+>>>! G?+N"Y! G?+?"\! ?+??U! G?+">#! G?+"NN! G?+>\"! G?+>>>! G?+?YM!

G?+>"U! G?+N"Y! G?+?>a! ?+?""! G?+">N! G?+"NY! G?+>\! G?+>>a! G?+?#N!
!
!



! "#"!

!

$%&%$%'(%)!

!

*++,-./0!120!3,/4560!720!8!9:(;64<=0!32!>"??@A2!&;:5!65:.B/,4,./!,/!<CD;/!5E46;-46,;45!:.645E2!

!"#$%&'(")(*+#$",-./0"'"1.0!23>FA0!GF"HGFI2!

*DJ;K=0!'20!L56/,56,0!&2M20!8!$,:<5-./0!M2*2!>FNNNA2!1.O;6K!;!<,-4.+.B=!.P!-.:,;+!J5<;Q,.6R!

MCKBD5/4;+!;::C6;:=!P6.D!4<,/!-+,:5-!.P!4<5!J5<;Q,.6;+!-465;D2!S/!92T2!U;//;!>%K2A0!

456&%7+/(0%(89,+$0:+%;&'(<"70&'(=/.7-"'"1.0!VF0!FN"HF#F2!!

L;W560!(2S20!7C4:<,-./0!12X20!8!Y;/O,-<560!'2!>FNN#A2!Z.5-!4<5!PC-,P.6D!P;:5!;65;!:./4;,/!

-CJ65B,./-!<,B<+=!-5+5:4,Q5!P.6!/./P;:5-[!*&;#$+(*+#$"/70+%7+0!3>>"A0!VH@2!!

L;60!920!'54;0!920!8!X,/\0!72!>FNN]A2!^56=!P,6-4!,D_65--,./-2!8:";0"%0!?>FA0!F]?HF#G2!!

L5;C:<;D_0!92)20!X550!Y2%20!*6B;++0!L2Z20!8!9;64,/0!*2!>FNN@A2!S/45B6;4,./!.P!;CK,4.6=!;/K!

! Q,-C;+!,/P.6D;4,./!;J.C4!.J`5:4-!,/!-C_56,.6!45D_.6;+!-C+:C-2!*+#$"%@(A3@!GN?aGFV2!

L5<6D;//0!920!9;6.44;0!M20!3;C4<,560!S20!1;660!92M0!8!9:Y55PP0!12M2!>FNNIA2!L5<;Q,.6;+!:<;/B5!

;/K!,4-!/5C6;+!:.665+;45-!,/!Q,-C;+!;B/.-,;!;P456!5E_564,-5!46;,/,/B2!!"#$%&'(")(B"1%0;06+(

*+#$"/70+%7+0!32>@A0!II@HI]G2!!

L5/4,/0!)20!*++,-./0!120!TC:50!*20!T565\0!%20!8!9:(;64<=0!32!>"??]A2!%+5:46._<=-,.+.B,:;+!-4CK,5-!

.P!P;:5!_56:5_4,./!,/!<CD;/-2!!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+0!C>]A0!II"HI]I2!

L,+;+,:0!920!X;/B/560!$20!b+6,:<0!$20!8!36.KK0!c2!>FN""A2!9;/=!P;:5-!.P!5E_564,-5R!&C-,P.6D!P;:5!

;65;!,/!:<5--!5E_564-!;/K!/.Q,:5-2!!"#$%&'(")(*+#$"/70+%7+@(D3>FGA@("NFN]a"NF"@2!

L.K;D560!M2!>"?@#A2!Z,5!T6.-._a*B/.-,52!8#$",+&%(4$7-06+/(")(=/.7-0&;$.(&%5(B'0%07&'(

( *+#$"/70+%7+@(32E@(]HIV2!

L.BB;/0!*2X20!L;64+5440!M2(20!8!Y6;O:\=W0!Z2(2!>FN""A2!(<5--!D;-456-!-<.O!;!

! <;++D;6W!.P!P;:5!_6.:5--,/B!O,4<!:<5--2!!!"#$%&'(")(89,+$0:+%;&'(=/.7-"'"1.F(G+%+$&'0!

! "a]2!



! "#F!

L.C4540!S20!8!(<;CK<C6,0!*2!>FNN"A2!9C+4,-4;J,+,4=!.P!.Q56+;__5K!P;:5!-4,DC+,!,-!K5_5/K5/4!

! C_./!.6,5/4;4,./2!T56:5_4,./0!VN0!#@VH#IV2!

L.C4540!S20!35/45-!7;O/0!*20!8!(<;CK<C6,0!*2!>FNNFA2!1<5!,/P+C5/:5!.P!;445/4,./!./!<.+,-4,:!

! P;:5!5/:.K,/B2!B"1%0;0"%0!CA0!VF"HV@"2!

L.CQ,560!)2%20!8!%/B5+0!)2*2!>FNN]A2!L5<;Q,.6;+!K5P,:,4-!;/K!:.64,:;+!K;D;B5!+.:,!,/!:565J6;+!

! ;:<6.D;4._-,;2!B+$+H$&'(B"$;+9@(3?>FA@!"GVa"?"2!

L6;,/;6K0!Z272!>"??#A2!1<5!_-=:<._<=-,:-!4..+J.E2!<,&;0&'(I0/0"%@(3>>@A@!@VVa@V]2!

L6C:50!(20!Z5-,D./50!$20!8!36.--0!(232!>"?G"A2!^,-C;+!_6._564,5-!.P!/5C6./-!,/!;!_.+=-5/-.6=!

! ;65;!,/!-C_56,.6!45D_.6;+!-C+:C-!.P!4<5!D;:;dC52!!"#$%&'(")(*+#$",-./0"'"1.@(A?@(V]?a

! VG@2!

LCW;:<0!(2920!3;C4<,560!S20!8!1;660!92M2!>FNN]A2!L5=./K!P;:5-!;/K!D.KC+;6,4=R!1<5!_.O56!.P!;/!

5E_564,-5!P6;D5O.6W2!J$+%5/(0%(B"1%0;06+(<70+%7+/0!3>>@A0!"I?H"]]2!!

LCW;:<0!(2920!T<,++,_-0!)2c20!3;C4<,560!S2!>FN"NA2!X,D,4-!.P!B5/56;+,\;4,./!J54O55/!:;45B.6,5-!

;/K!,D_+,:;4,./-!P.6!4<5.6,5-!.P!:;45B.6=!-_5:,P,:,4=2!4;;+%;0"%@(=+$7+,;0"%(K(

=/.7-",-./07/0!32>#A0!"G]Ia"G#@2!

LC-5=0!12*20!8!^;/K56W.+W0!M2$2!>FNNIA2!L5<;Q,.6;+!;/K!5+5:46._<=-,.+.B,:;+!5Q,K5/:5!P.6!

! :./P,BC6;+!_6.:5--,/B!,/!P,/B56_6,/4!5E_564-2!I0/0"%(L+/+&$7-@(AM@!@V"a@@G2!

(<5C/B0!e2)20!8!3;C4<,560!S2!>FN"NA2!)5+5:4,Q5!S/456P565/:5!./!4<5!<.+,-4,:!_6.:5--,/B!.P!P;:5-!

! ,/!O.6W,/B!D5D.6=2!!"#$%&'(")(89,+$0:+%;&'(=/.7-"'"1.F(N#:&%(=+$7+,;0"%(&%5(

( =+$)"$:&%7+0!D?>FA0!@@Ga@]"2!

(.E0!Z2Z20!8!);Q.=0!$2X2!>FNNVA2!&C/:4,./;+!D;B/54,:!65-./;/:5!,D;B,/B!>P9$SA!fJ6;,/!

65;K,/BgR!Z545:4,/B!;/K!:+;--,P=,/B!K,-46,JC45K!_;4456/-!.P!P9$S!;:4,Q,4=!,/!<CD;/!Q,-C;+!

:.645E2!!*+#$"O:&1+@(3E@(F]"aF#N2!

(C6J=0!Y2920!3+;\5W0!Y20!8!3;C4<,560!S2!>FNN?A2!*!Q,-C;+!-<.64a456D!D5D.6=!;KQ;/4;B5!P.6!

! .J`5:4-!.P!5E_564,-52!!"#$%&'(")(89,+$0:+%;&'(=/.7-"'"1.F(N#:&%(=+$7+,;0"%(&%5(



! "#V!

( =+$)"$:&%7+@(DM@(?@a"N#2!

Z5<;5/50!)20!T5B;K.0!&20!L6;B;0!X2c20!^5/4C6;0!T20!'C/5-!&,+<.0!320!M.J5640!*20!Z5<;5/5a

X;DJ564\0!320!54!;+2!>FN"NA2!7.O!+5;6/,/B!4.!65;K!:<;/B5-!4<5!:.64,:;+!/54O.6W-!P.6!

Q,-,./!;/K!+;/BC;B52!<70+%7+0!DD>>]NN?A0!"VI?H"V]@2!!

Z5-,D./50!$2!>"??"A2!&;:5a-5+5:4,Q5!:5++-!,/!4<5!45D_.6;+!:.645E!.P!D./W5=-2!!"#$%&'(")(

( B"1%0;06+(*+#$"/70+%7+@(D0!"HG2!

Z5-,D./50!$20!*+J6,B<40!12Z20!36.--0!(2320!8!L6C:50!(2!>"?G@A2!)4,DC+C-a-5+5:4,Q5!_6._564,5-!.P!

,/P56,.6!45D_.6;+!/5C6./-!,/!4<5!D;:;dC52!!"#$%&'(")(*+#$"/70+%7+@(A@(FNI"aFN]F2!

Z,:;6+.0!M20!8!(.E0!Z2!>FNN#A2!b/4;/B+,/B!,/Q;6,;/4!.J`5:4!65:.B/,4,./2!J$+%5/(0%(B"1%0;06+(

<70+%7+/0!33>GA0!VVVHV@"2!!

Z.O/,/B0!T2%20!(<;/0!*2!c2ah20!T5++5/0!92^20!Z.KK-0!(2!920!8!Y;/O,-<560!'2!>FNNIA2!Z.D;,/!

-_5:,P,:,4=!,/!Q,-C;+!:.645E2!B+$+H$&'(B"$;+90!3?>"NA0!"@IVa"@]"2!

Z.O/,/B0!T2%20!M,;/B0!h20!)<CD;/0!920!8!Y;/O,-<560!'2!>FNN"A2!*!:.64,:;+!;65;!-5+5:4,Q5!P.6!

Q,-C;+!_6.:5--,/B!.P!4<5!<CD;/!J.K=2!<70+%7+0!PED>IIV?A0!F@#NHF@#V2!

ZC:<;,/50!L20!8!';W;=;D;0!Y2!>FNNIA2!Z,--.:,;4,./-!.P!P;:5!;/K!.J`5:4!65:.B/,4,./!,/!

K5Q5+._D5/4;+!_6.-._;B/.-,;2!!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+@(32@(F@?aF]"2!

ZC:<;,/50!L20!8!';W;=;D;0!Y2!>FNN]A2!1<5!(;DJ6,KB5!&;:5!95D.6=!15-4R!$5-C+4-!P.6!

/5C6.+.B,:;++=!,/4;:4!,/K,Q,KC;+-!;/K!;/!,/Q5-4,B;4,./!.P!,4-!Q;+,K,4=!C-,/B!,/Q5645K!P;:5!

-4,DC+,!;/K!_6.-._;B/.-,:!_;4,5/4-2!*+#$",/.7-"'"10&@(AA@(I#]aIGI2!

%_-45,/0!$20!8!Y;/O,-<560!'2!>"??GA2!*!:.64,:;+!65_65-5/4;4,./!.P!4<5!+.:;+!Q,-C;+!

5/Q,6./D5/42!*&;#$+0!DEP>]]#]A0!I?GH]N"2!!

&;6;<0!920!c,+-./0!Y20!8!Z6;,/0!92!>"??GA2!c<;4!,-f!-_5:,;+g!;J.C4!P;:5!_56:5_4,./[!

=/.7-"'"107&'(L+60+Q0!3>M>VA0!@GFH@?G2!

&.K.60!M2!>"?GVA2!R"5#'&$0;.(")(R0%52!(;DJ6,KB50!9*R!9S1!T65--2!

&.K.60!M2!>FNNNA2!J-+(:0%5(5"+/%S;(Q"$T(;-&;(Q&.U!(;DJ6,KB50!9*R!9S1!T65--2!



! "#@!

&C6+0!'20!3;66,K.0!X20!Z.+;/0!$2M20!Z6,Q560!M20!8!ZC:<;,/50!L2!>FN""A2!&C-,P.6D!B=6C-!P;:5!

-5+5:4,Q,4=!65+;45-!4.!,/K,Q,KC;+!K,PP565/:5-!,/!P;:5!65:.B/,4,./!;J,+,4=2!!"#$%&'(")(

B"1%0;06+(*+#$"/70+%7+@(PD>#A0!"#FVa"#@N2!

3;C4<,560!S2!>FNNNA2!c<;4!:./-46;,/-!4<5!.6B;/,\;4,./!.P!4<5!Q5/46;+!45D_.6;+!:.645E2!J$+%5/(

0%(B"1%0;06+(<70+%7+/0!A>"A0!"HF2!

3;C4<,560!S20!8!LCW;:<0!(2!>FNN#A2!)<.C+K!O5!65`5:4!4<5!5E_564,-5!<=_.4<5-,-[!B"1%0;0"%0!

3>D>FA0!VFFHVVN2!!

3;C4<,560!S20!(C6J=0!Y2920!)WCK+;6-W,0!T20!8!%_-45,/0!$2!>FNNIA2!S/K,Q,KC;+!K,PP565/:5-!,/!&&*!

;:4,Q,4=!-CBB5-4!,/K5_5/K5/4!_6.:5--,/B!;4!K,PP565/4!-_;4,;+!-:;+5-2!B"1%0;06+(&%5(

4))+7;06+(V+-&60"$&'(*+#$"/70+%7+@(M>FA@!FFFaFV@2!

3;C4<,560!S20!(C66;/0!120!(C6J=0!Y2920!8!(.++,/-0!Z2!>FNNVA2!T56:5_4C;+!,/456P565/:5!-C__.64-!;!

/./aD.KC+;6!;::.C/4!.P!P;:5!_6.:5--,/B2!*&;#$+(*+#$"/70+%7+0!?>@A0!@FGH@VF2!!

3;C4<,560!S20!)WCK+;6-W,0!T20!3.650!M2(20!8!*/K56-./0!*2c2!>FNNNA2!%E_564,-5!P.6!:;6-!;/K!J,6K-!

65:6C,4-!J6;,/!;65;-!,/Q.+Q5K!,/!P;:5!65:.B/,4,./2!*&;#$+(*+#$"/70+%7+0!D>FA0!"?"H"?#2!!

3;C4<,560!S20!8!1;660!92M2!>"??#A2!L5:.D,/B!;!f3655J+5g!5E_564R!%E_+.6,/B!D5:<;/,-D-!P.6!

P;:5!65:.B/,4,./2!I0/0"%(L+/+&$7-0!D2>"FA0!"]#VH"]GF2!!

3;C4<,560!S20!8!1;660!92M2!>FNNFA2!b/6;Q5+,/B!D5:<;/,-D-!P.6!5E_564!.J`5:4!65:.B/,4,./R!!

L6,KB,/B!J6;,/!;:4,Q,4=!;/K!J5<;Q,.62!!"#$%&'(")(89,+$0:+%;&'(=/.7-"'"1.F(N#:&%(

=+$7+,;0"%(K(=+$)"$:&%7+0!PC>FA0!@V"H@@]2!!

3;C4<,560!S20!1;660!92M20!*/K56-./0!*2c20!)WCK+;6-W,0!T20!8!3.650!M2(2!>"???A2!*:4,Q;4,./!.P!4<5!

D,KK+5!PC-,P.6D!fP;:5!;65;g!,/:65;-5-!O,4<!5E_564,-5!,/!65:.B/,\,/B!/.Q5+!.J`5:4-2!

*&;#$+(*+#$"/70+%7+0!P@(I]GHI#V2!

3;C4<,560!S20!1;660!92M20!9.=+;/0!M20!)WCK+;6-W,0!T20!3.650!M2!(20!8!*/K56-./0!*2c2!>FNNNA2!1<5!

PC-,P.6D!fP;:5!;65;g!,-!_;64!.P!;!/54O.6W!4<;4!_6.:5--5-!P;:5-!;4!4<5!,/K,Q,KC;+!+5Q5+2!

!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+0!3P>VA0!@?IHIN@2!!



! "#I!

3;C4<,560!S20!c./B0!*2(20!7;=O;6K0!c2320!8!(<5C/B0!e2)2!>FNN]A2!&./4!4C/,/B!;--.:,;45K!O,4<!

5E_564,-5!,/!+54456!_56:5_4,./2!=+$7+,;0"%@(DM@(I@"aII?2!

36,++a)_5:4.60!Y20!Y/.CP0!'20!8!Y;/O,-<560!'2!>FNN@A2!1<5!PC-,P.6D!P;:5!;65;!-CJ-56Q5-!P;:5!

_56:5_4,./0!/.4!B5/56,:!O,4<,/a:;45B.6=!,K5/4,P,:;4,./2!*&;#$+(*+#$"/70+%7+0!2>IA0!IIIH

I]F2!!

36,++a)_5:4.60!Y20!);=65-0!$20!8!$5--0!Z2!>FNN]A2!7,B<a65-.+C4,./!,D;B,/B!65Q5;+-!<,B<+=!

-5+5:4,Q5!/./P;:5!:+C-456-!,/!4<5!PC-,P.6D!P;:5!;65;2!*&;#$+(*+#$"/70+%7+0!E>?A0!""##H

""GI2!!

7;/-./0!)2M20!8!):<D,K40!*2!>FN"NA2!7,B<a65-.+C4,./!,D;B,/B!.P!4<5!PC-,P.6D!P;:5!;65;!>&&*A!

! C-,/B!DC+4,Q;6,;45!/./a+,/5;6!:+;--,P,56-!-<.O-!K,;B/.-4,:,4=!P.6!/./aP;:5!:;45B.6,5-2!

! *+#$"0:&1+@(MA@("#"Ia"#V@2!

7;65+0!*20!3,+;,5aZ.4;/0!)20!9;+;:<0!$20!8!L5/4,/0!)2!>FN"NA2!1._aK.O/!5/B;B5D5/4!D.KC+;45-!

! 4<5!/5C6;+!5E_65--,./-!.P!Q,-C;+!5E_564,-52!B+$+H$&'(B"$;+9@(P>@(FVN@aFV"G2!

7;6+5=0!%2920!T._50!c2L20!^,++;J+;/:;0!M2T20!9CDP.6K0!M20!)C<0!$20!9;\\,.44;0!M2(20!%/\D;//0!Z20!54!

;+2!>FNN?A2!%/B;B5D5/4!.P!PC-,P.6D!:.645E!;/K!K,-5/B;B5D5/4!.P!+;456;+!.::,_,4;+!:.645E!

,/!4<5!;:dC,-,4,./!.P!6;K,.+.B,:;+!5E_564,-52!B+$+H$&'(B"$;+90!3E>""A0!F#@]HF#I@2!!

7;--5+D.0!92%20!$.++-0!%2120!8!L;=+,-0!32(2!>"?G?A2!1<5!6.+5!.P!5E_65--,./!;/K!,K5/4,4=!,/!4<5!

! P;:5a-5+5:4,Q5!65-_./-5-!.P!/5C6./-!,/!4<5!45D_.6;+!Q,-C;+!:.645E!.P!4<5!D./W5=2!

! V+-&60"$&'(V$&0%(L+/+&$7-@(DP0!FNVHF"G2!

7;EJ=0!M2^20!3.JJ,/,0!92S20!&C65=0!92X20!S-<;,0!*20!):<.C45/0!M2X20!8!T,546,/,0!T2!>FNN"A2!

Z,-46,JC45K!;/K!.Q56+;__,/B!65_65-5/4;4,./-!.P!P;:5-!;/K!.J`5:4-!,/!Q5/46;+!45D_.6;+!

:.645E2!<70+%7+0!PED>IIV?A0!F@FIHF@VN2!!

7;EJ=0!M20!7.PPD;/0!%20!8!3.JJ,/,0!92!>FNNNA2!1<5!K,-46,JC45K!<CD;/!/5C6;+!-=-45D!P.6!P;:5!

_56:5_4,./2!J$+%5/(0%(B"1%0;06+(<70+%7+0!A>]A0!FFVHFVV2!

7;EJ=0!M2!^20!7.6O,4\0!L20!b/B56+5,K560!X2!320!9;,-.B0!M2!920!T,546,/,0!T20!8!36;K=0!(2!X2!>"??@A2!



! "#]!

1<5!PC/:4,./;+!.6B;/,\;4,./!.P!<CD;/!5E46;-46,;45!:.645ER!*!T%1a6(L&!-4CK=!.P!-5+5:4,Q5!

;445/4,./!4.!P;:5-!;/K!+.:;4,./-2!!"#$%&'(")(*+#$"/70+%7+0!3A0!]VV]H]VIV2!

7;EJ=0!M2^20!b/B56+5,K560!X2320!7.6O,4\0!L20!9;,-.B0!M2920!$;_._.640!)2S20!8!36;K=0!(2X2!>"??]A2!

&;:5!5/:.K,/B!;/K!65:.B/,4,./!,/!4<5!<CD;/!J6;,/2!=$"7++50%1/(")(;-+(*&;0"%&'(47&5+:.(

")(<70+%7+/(W<40!ED0!?FFH?F#2!

7.PPD;/0!%2*20!8!7;EJ=0!M2^2!>FNNNA2!Z,-4,/:4!65_65-5/4;4,./-!.P!5=5!B;\5!;/K!,K5/4,4=!,/!4<5!

K,-46,JC45K!<CD;/!/5C6;+!-=-45D!P.6!P;:5!_56:5_4,./2!*&;#$+(*+#$"/70+%7+0!D>"A0!GNHG@2!!

7.+50!32M2!>"??@A2!(./P,BC6;+!P;:4.6-!,/!4<5!_56:5_4,./!.P!C/P;D,+,;6!P;:5-2!=+$7+,;0"%@(PD@(]Ia

! #@2!

Y;/O,-<560!'2!>FNNNA2!Z.D;,/!-_5:,P,:,4=!,/!P;:5!_56:5_4,./2!*&;#$+(*+#$"/70+%7+0!D>GA0!

#I?H#]V2!

Y;/O,-<560!'20!(<C/0!9292!8!X5KK5/0!T2!>"??]AR!&C/:4,./;+!,D;B,/B!.P!<CD;/!Q,-C;+!

65:.B/,4,./2!B"1%0;06+(V$&0%(L+/+&$7-@!I0!IIH]#2!

Y;/O,-<560!'20!9:Z56D.440!M20!8!(<C/0!9292!>"??#A2!1<5!PC-,P.6D!P;:5!;65;R!*!D.KC+5!,/!

<CD;/!5E46;-46,;45!:.645E!-_5:,;+,\5K!P.6!P;:5!_56:5_4,./2!!"#$%&'(")(*+#$"/70+%7+0!

32>""A0!@VNFH@V""2!!

Y6,5B5-W.6450!'20!&.6D,-;/.0!%20!).6B560!L20!8!3.5J5+0!$2!>FNN#A2!S/K,Q,KC;+!P;:5-!5+,:,4!K,-4,/:4!

65-_./-5!_;4456/-!,/!<CD;/!;/456,.6!45D_.6;+!:.645E2!=$"7++50%1/(")(;-+(*&;0"%&'(

47&5+:.(")(<70+%7+/(W<40!3>A>I"A0!FN]NNHFN]NI2!!

YC0!)2T20!36544./0!*20!9;:W50!M20!8!X.B.4<54,-0!'2Y2!>FNNGA2!(.D_;6,-./!.P!_;4456/!65:.B/,4,./!

! D54<.K-!,/!:+;--,P=,/B!<,B<a65-.+C4,./!LeXZ!-,B/;+-!.J4;,/5K!;4!<,B<!D;B/54,:!P,5+K!

! ,/!D./W5=-2!R&1%+;07(L+/"%&%7+(O:&10%1@(P?@("NN#a"N"@2!

9;+;:<0!$20!$5__;-0!M20!8!L5/-./0!$2!>"??IA2!eJ`5:4a65+;45K!;:4,Q,4=!65Q5;+5K!J=!PC/:4,./;+!

D;B/54,:!65-./;/:5!,D;B,/B!,/!<CD;/!.::,_,4;+!:.645E2!=$"7++50%1/(")(;-+(*&;0"%&'(

47&5+:.(")(<70+%7+/(W<40!EP0!G"VIHG"V?2!



! "##!

9;64,/0!*20!c,BB-0!(2X20!b/B56+5,K560!X2320!8!7;EJ=0!M2^2!>"??]A2!'5C6;+!:.665+;45-!.P!:;45B.6=a

-_5:,P,:!W/.O+5KB52!*&;#$+0!D2E>]I]]A0!]@?H]IF2!

9:*K;D-0!(2M20!8!9;C/-5++0!M272!>"???A2!%PP5:4-!.P!;445/4,./!./!4<5!65+,;J,+,4=!.P!,/K,Q,KC;+!

! /5C6./-!,/!D./W5=!Q,-C;+!:.645E2!*+#$"%@(PD@(#]Ia##V2!

9:(;64<=0!320!TC:50!*20!8!3.650!M2!>"??#A2!&;:5a-_5:,P,:!_6.:5--,/B!,/!4<5!<CD;/!PC-,P.6D!

B=6C-2(!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+0!E>IA0!]NIH]"N2!

9:3CB,/0!$2c20!9:Y55PP0!12M20!1./B0!&20!8!3;C4<,560!S2!>FN"NA2!S665+5Q;/4!.J`5:4-!.P!5E_564,-5!

:.D_545!O,4<!P;:5-!KC6,/B!Q,-C;+!-5;6:<2!4;;+%;0"%@(=+$7+,;0"%(K(=/.7-",-./07/0!2D>FA0!

VN?HV"#2!!

9:Y55PP0!12M20!9:3CB,/0!$2c20!1./B0!&20!8!3;C4<,560!S2!>FN"NA2!%E_564,-5!,/:65;-5-!4<5!

PC/:4,./;+!.Q56+;_!J54O55/!P;:5!;/K!.J`5:4!_56:5_4,./2!B"1%0;0"%0!332>VA0!VIIHV]N2!!

9:Y55PP0!12M20!$5DC-0!Z2*20!8!1./B0!&2!>FNN#A2!15D_.6;+!+,D,4;4,./-!,/!.J`5:4!_6.:5--,/B!

! ;:6.--!4<5!<CD;/!Q5/46;+!Q,-C;+!_;4<O;=2!!"#$%&'(")(*+#$",-./0"'"1.0!EC0!VGFaV?V2!

9:Y./50!%20!Y;/O,-<560!'20!8!ZC:<;,/50!L2!(2!>FNN#A2!(;/!B5/56,:!5E_564,-5!5E_+;,/!-_5:,;+!

_6.:5--,/B!P.6!P;:5-2!J$+%5/(0%(B"1%0;06+(<70+%7+/0!33>"A0!GH"I2!!

9:9;,/-0!)2*20!8!Y;-4/560!)2!>FN""A2!S/456;:4,./-!.P!4._aK.O/!;/K!J.44.DaC_!D5:<;/,-D-!,/!

! <CD;/!Q,-C;+!:.645E2!!"#$%&'(")(*+#$"/70+%7+0(D30!IG#aI?#2!!

eB;O;0!120!8!Y.D;4-C0!72!>FNN]A2!'5C6./;+!K=/;D,:-!.P!J.44.DaC_!;/K!4._aK.O/!_6.:5--5-!

! ,/!;65;!^@!.P!D;:;dC5!D./W5=-!_56P.6D,/B!;!Q,-C;+!-5;6:<2!89,+$0:+%;&'(V$&0%(

( L+/+&$7-0!32D@!"H"V2!

e_!K5!L55:W0!72T20!8!L;W560!(2S2!>FNN?A2!1<5!/5C6;+!J;-,-!.P!Q,-C;+!.J`5:4!+5;6/,/B2!J$+%5/(0%(

B"1%0;06+(<7,5/:50!3A>"A0!FFaVN2!

e_!K5!L55:W0!72T20!L;W560!(2S20!Z,(;6+.0!M2M20!8!Y;/O,-<560!'232!>FNN]A2!Z,-:6,D,/;4,./!46;,/,/B!

! ;+456-!.J`5:4!65_65-5/4;4,./-!,/!<CD;/!5E46;-46,;45!:.645E2!!"#$%&'(")(*+#$"/70+%7+@(

( P?@("VNFIa"VNF]2!



! "#G!

ei1..+50!*2M20!M,;/B0!&20!*JK,0!720!8!7;EJ=0!M2^2!>FNNIA2!T;64,;++=!K,-46,JC45K!65_65-5/4;4,./-!.P!

.J`5:4-!;/K!P;:5-!,/!Q5/46;+!45D_.6;+!:.645E2!!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+0!32>@A0!

IGNHI?N2!!

T;+56D.0!$20!8!$<.K5-0!32!>FNNFA2!1<5!,/P+C5/:5!.P!K,Q,K5K!;445/4,./!./!<.+,-4,:!P;:5!

! _56:5_4,./2!B"1%0;0"%0!CP0!FFIaFI#2!

T5++,0!Z232!>"??#A2!1<5!^,K5.1..+J.E!-.P4O;65!.P!Q,-C;+!_-=:<._<=-,:-R!16;/-P.6D,/B!

! /CDJ56-!,/4.!D.Q,5-2!<,&;0&'(I0/0"%@(3>@(@V#a@@F2!

T5665440!Z20!8!9,-4+,/0!*2!>"??NA2!T56:5_4,./!.P!P;:,;+!:<;6;:456,-4,:-!J=!D./W5=-2!S/!c2!

! )45JJ,/-!8!92!L56W+5=!>%K-2A0!B":,&$&;06+(=+$7+,;0"%(XI"'U(PY!>"G#HF"IA2!'5O!h.6WR!

! c,+5=2!!

T5665440!Z2S20!$.++-0!%2120!8!(;//0!c2!>"?GFA2!^,-C;+!/5C6./-!65-_./-,Q5!4.!P;:5-!,/!4<5!D./W5=!

! 45D_.6;+!:.645E2(89,+$0:+%;&'(V$&0%(L+/+&$7-@(A20!VF?HV@F2!

T5665440!Z2S20!)D,4<0!T2*2M20!T.44560!Z2Z20!9,-4+,/0!*2M20!75;K0!*2)20!9,+/560!*2Z20!8!M55Q5-0!92*2!

! >"?GIA2!^,-C;+!:5++-!,/!4<5!45D_.6;+!:.645E!-5/-,4,Q5!4.!P;:5!Q,5O!;/K!B;\5!K,65:4,./2!

! =$"7++50%1/(")(;-+(L".&'(<"70+;.(")(Z"%5"%U(<+$0+/(V@(V0"'"107&'(<70+%7+/@(PPD0!F?VHV"#2!

TC:50!*20!*++,-./0!10!*-B;6,0!920!8!3.650!M2!>"??]A2!Z,PP565/4,;+!-5/-,4,Q,4=!.P!<CD;/!Q,-C;+!

:.645E!4.!P;:5-0!+54456-46,/B-0!;/K!45E4C65-R!*!PC/:4,./;+!D;B/54,:!65-./;/:5!,D;B,/B!

-4CK=2!!"#$%&'(")(*+#$"/70+%7+0!3?>"]A0!IFNIHIF"I2!

TC:50!*20!*++,-./0!120!L5/4,/0!)20!3.650!M2(20!8!9:(;64<=0!32!>"??GA2!15D_.6;+!:.645E!;:4,Q;4,./!

! .P!<CD;/-!Q,5O,/B!5=5!;/K!D.C4<!D.Q5D5/4-2!!"#$%&'(")(*+#$"/70+%7+@(3C0!F"GGH

! F"??2!!

TC:50!*20!*++,-./0!120!3.650!M20!8!9:(;64<=0!32!>"??IA2!&;:5a-5/-,4,Q5!65B,./-!,/!<CD;/!

5E46;-46,;45!:.645E!-4CK,5K!J=!PC/:4,./;+!9$S2!!"#$%&'(")(*+#$",-./0"'"1.@(2A>VA0!""?FH

""??2!

TC6,0!*2920!c.`:,C+,W0!%20!8!$;/B;/;4<0!(2!>FNN?A2!(;45B.6=!5E_5:4;4,./!D.KC+;45-!J;-5+,/5!



! "#?!

;/K!-4,DC+C-a5Q.W5K!;:4,Q,4=!,/!<CD;/!,/P56.45D_.6;+!:.645E2!V$&0%(L+/+&$7-@(3D>3@(G?a

??2!

$5KK=0!X20!8!Y;/O,-<560!'2!>FNN#A2!(;45B.6=!-5+5:4,Q,4=!,/!4<5!Q5/46;+!Q,-C;+!_;4<O;=!:./P56-!

6.JC-4/5--!4.!:+C4456!;/K!K,Q5645K!;445/4,./2!B#$$+%;(V0"'"1.@(32@(FN]#aFN#F2!

$5=/.+K-0!M2720!8!Z5-,D./50!$2!>FNNVA2!S/456;:4,/B!6.+5-!.P!;445/4,./!;/K!Q,-C;+!-;+,5/:5!,/!^@2!

! *+#$"%@!D2@!GIVHG]V2!

$,:<+560!M2M20!(<5C/B0!e2)20!8!3;C4<,560!S2!>FN""A2!7.+,-4,:!_6.:5--,/B!_65K,:4-!P;:5!65:.B/,4,./2!

! =/.7-"'"107&'(<70+%7+@(PP@(@]@a@#"2!

$.JJ,/-0!$20!8!9:Y./50!%2!>FNNVA2!(;/!<.+,-4,:!_6.:5--,/B!J5!+5;6/5K!P.6!,/Q5645K!P;:5-[!

B"1%0;0"%0!CC>"A0!#?H"N#2!!

$.--,./0!L20!(.++,/-0!Z20!3.PP;CE0!^20!8!(C66;/0!12!>FNN#A2!X./Ba456D!5E_564,-5!O,4<!;64,P,:,;+!

! .J`5:4-!,/:65;-5-!Q,-C;+!:.D_54,4,./!O,4<!5;6+=!P;:5!:;45B.6,\;4,./!_6.:5--5-2!!"#$%&'(

( ")(B"1%0;06+(*+#$"/70+%7+@(3E0!I@VaIII2!

$.--,./0!L20!Z6,:.40!X20!Z5Q.+K560!*20!L.K;640!M2920!(6.DD5+,/:W0!920!K5!35+K560!L20!8!U../4`5-0!$2!

>FNNNA2!75D,-_<56,:!;-=DD546,5-!P.6!O<.+5aJ;-5K!;/K!_;64aJ;-5K!P;:5!_6.:5--,/B!,/!

4<5!<CD;/!PC-,P.6D!B=6C-2!!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+@(3P>IY@!#?VaGNF2!

$.--,./0!L20!3;C4<,560!S20!1;660!92M20!Z5-_+;/K0!T20!L6C=560!$20!X,/.4450!)20!54!;+2!>FNNNA2!1<5!/"#N!

! .::,_,4.a45D_.6;+!:.D_./5/4!,-!K5+;=5K!;/K!5/<;/:5K!4.!,/Q5645K!P;:5-!JC4!/.4!4.!

! ,/Q5645K!.J`5:4-R!*/!5+5:46._<=-,.+.B,:;+!;::.C/4!.P!P;:5a-_5:,P,:!_6.:5--5-!,/!4<5!

! <CD;/!J6;,/2!*+#$"L+,"$;F(["$(L&,05(B"::#%07&;0"%(")(*+#$"/70+%7+(L+/+&$7-0!330!

! ]?H#@2!!

!!!$.--,./0!L20!YC/B0!(2a(20!8!1;660!92M2!>FNN@A2!^,-C;+!5E_564,-5!O,4<!/./P;:5!.J`5:4-!+5;K-!4.!

:.D_54,4,./!O,4<!4<5!5;6+=!_56:5_4C;+!_6.:5--,/B!.P!P;:5-!,/!4<5!<CD;/!

.::,_,4.45D_.6;+!:.645E2!=$"7++50%1/(")(;-+(*&;0"%&'(47&5+:.(")(<70+%7+(W<4@!3>3>@NA0!

"@IF"H"@IF]2!!



! "GN!

)5,K5D;//0!%20!8!'5O-.D50!c212!>"???A2!%PP5:4!.P!-_;4,;+!;445/4,./!./!4<5!65-_./-5-!.P!;65;!

91!/5C6./-2!!"#$%&'(")(*+#$",-./0"'"1.@(C3@!"#GVH"#?@2!

)56B5/40!M20!e<4;!)20!8!9;:K./;+K0!L2!>"??FA2!&C/:4,./;+!/5C6.;/;4.D=!.P!P;:5!;/K!.J`5:4!

_6.:5--,/BR!*!_.-,46./!5D,--,./!4.D.B6;_<=!-4CK=2!V$&0%0!33M0!"IHV]2!

),B;+;0!'2!8!X.B.4<54,-0!'2Y2!>FNNFA2(^,-C;+!:;45B.6,\;4,./!-<;_5-!P5;4C65!-5+5:4,Q,4=!,/!4<5!

! _6,D;45!45D_.6;+!:.645E2!*&;#$+@(A3M0!V"GaVFN2!

),DD./-0!c2Y20!L5++B.O;/0!T2)20!8!9;64,/0!*2!>FNN#A2!95;-C6,/B!-5+5:4,Q,4=!,/!P9$S!K;4;2!

! *&;#$+(*+#$"/70+%7+@(3>@(@aI2!

1;+;,6;:<0!M20!8!1.C6/.CE0!T2!>"?GGA2!B"\='&%&$(<;+$+";&907(4;'&/(")(;-+(N#:&%(V$&0%2!'5O!

! h.6W0!'hR!1<,5D5!95K,:;+!TCJ+,-<56-2(

1;/;W;0!M2c20!8!&;6;<0!92M2!>"??VA2!T;64-!;/K!O<.+5-!,/!P;:5!65:.B/,4,./2!]#&$;+$'.(!"#$%&'(")(

89,+$0:+%;&'(=/.7-"'.B=0!A?>FA0!FFIHF@I2!!!

1;660!92M20!8!3;C4<,560!S2!>FNNNA2!&&*R!*!P+5E,J+5!PC-,P.6D!;65;!P.6!-CJ.6K,/;45a+5Q5+!Q,-C;+!

_6.:5--,/B!;C4.D;4,\5K!J=!5E_564,-52!*&;#$+(*+#$"/70+%7+0!D>GA0!#]@H#]?2!!

1<.D;-0!(2T20!*Q,K;/0!320!7CD_<65=-0!Y20!MC/B0!Y2M20!3;.0!&20!8!L5<6D;//0!92!>FNN]A2!$5KC:5K!

! -46C:4C6;+!:.//5:4,Q,4=!,/!Q5/46;+!Q,-C;+!:.645E!,/!:./B5/,4;+!_6.-._;B/.-,;2!*&;#$+(

( *+#$"/70+%7+0!3P0!F?aV"2!

1./B0!&20!';W;=;D;0!'20!9.-:.Q,4:<0!920!c5,/6,J0!e20!8!Y;/O,-<560!'2!>FNNNA2!$5-_./-5!

! _6._564,5-!.P!4<5!<CD;/!PC-,P.6D!P;:5!;65;2!B"1%0;06+(*+#$",/.7-"'"1.0!32@!FI#HFGN2!!

165C50!)20!8!9;64j/5\a16C`,++.0!M2(2!>"???A2!&5;4C65aJ;-5K!;445/4,./!,/P+C5/:5-!D.4,./!

! _6.:5--,/B!B;,/!,/!D;:;dC5!Q,-C;+!:.645E2!*&;#$+@(DEE@!I#IHI#?2!

1-;.0!Z2h20!&65,O;+K0!c2*20!1..45++0!$2L2720!8!X,Q,/B-4./50!92)2!>FNN]A2!*!:.64,:;+!65B,./!

:./-,-4,/B!5/4,65+=!.P!P;:5a-5+5:4,Q5!:5++-2!<70+%7+0!D33>I#]"A0!]#NH]#@2!!

1-;.0!Z2h20!8!X,Q,/B-4./50!92)2!>FNNGA2!95:<;/,-D-!.P!P;:5!_56:5_4,./2!4%%#&'(L+60+Q/(0%(

*+#$"/70+%7+0!D3>"A0!@""H@V#2!!



! "G"!

c5,/560!Y2)20!8!36,++a)_5:4.60!Y2!>FN"NA2!)_;6-5+=aK,-46,JC45K!.6B;/,\;4,./!.P!P;:5!;/K!+,DJ!

;:4,Q;4,./-!,/!<CD;/!Q5/46;+!45D_.6;+!:.645E2!*+#$"0:&1+0!MP>@A0!"II?H"I#V2!!

c,++,;D-0!92*20!L56J56.Q,:0!'2!8!9;44,/B+5=0!M2L2!>FNN#A2!*J/.6D;+!P9$S!;K;_4;4,./!4.!

! C/P;D,+,;6!P;:5-!,/!;!:;-5!.P!K5Q5+._D5/4;+!_6.-._;B/.-,;2!B#$$+%;(V0"'"1.@(32@!"FI?H

! "F]@2!

c,++,-0!M20!8!1.K.6.Q0!*2!>FNN]A2!&,6-4!,D_65--,./-R!9;W,/B!C_!=.C6!D,/K!;P456!;!"NNaD-!

5E_.-C65!4.!;!P;:52!=/.7-"'"107&'(<70+%7+0!32>#A0!I?FHI?G2!

c,+D560!M20!356D,/5!0X20!(<;J6,-0!(20!(<;4456`550!320!';W;=;D;0!Y20!c,++,;D-0!920!X.W5/0!%20!8!

ZC:<;,/50!L2!>FN"NA2!7CD;/!P;:5!65:.B/,4,./!;J,+,4=!,-!<,B<+=!<56,4;J+52!=$"7++50%1/(")(

;-+(*&;0"%&'(47&5+:.(")(<70+%7+/(W<4@(3>20!IFVGHIF@"2!

c.`:,C+,W0!%20!Y;/O,-<560!'20!8!Z6,Q560!M2!>"??GA2!(.Q564!Q,-C;+!;445/4,./!D.KC+;45-!P;:5a

-_5:,P,:!;:4,Q,4=!,/!4<5!<CD;/!PC-,P.6D!B=6C-R!P9$S!-4CK=2!!"#$%&'(")(*+#$",-./0"'"1.@(

2E@!"I#@a"I#G2!

c./B0!*2(20!T;+D56,0!12M20!$.B56-0!L2T20!3.650!M2(20!8!3;C4<,560!S2!>FNN?A2!L5=./K!-<;_5R!7.O!

=.C!+5;6/!;J.C4!.J`5:4-!;PP5:4-!<.O!4<5=!;65!65_65-5/45K!,/!Q,-C;+!:.645E2!='"/(^*80!

@>"FA0!5G@NI2!

c./B0!*2(20!kC0!U20!9:3CB,/0!$2c20!8!3;C4<,560!S2!>FN""A2!S/456P565/:5!,/!:<;6;:456!_6.:5--,/B!

! 65P+5:4-!:.DD./!_56:5_4C;+!5E_564,-5!;:6.--!O6,4,/B!-=-45D-2!!"#$%&'(")(I0/0"%@(33@(

( "I2!!

c./B0!h20!8!3;C4<,560!S2!>FN"NA2!*!DC+4,D.K;+!/5C6;+!/54O.6W!65:6C,45K!J=!5E_564,-5!O,4<!

DC-,:;+!/.4;4,./2!!"#$%&'(")(B"1%0;06+(*+#$"/70+%7+0!PP>@A0!]?IH#"V2!

lC0!h2!>FNNIA2!$5Q,-,4,/B!4<5!6.+5!.P!4<5!PC-,P.6D!P;:5!;65;!,/!Q,-C;+!5E_564,-52!B+$+H$&'(B"$;+90!

3M>GA0!"FV@H"F@F2!!

h.C/B0!*2c20!75++;O5++0!Z20!8!7;=0!Z2!>"?G#A2!(./P,BC6;+!,/P.6D;4,./!,/!P;:5!_56:5_4,./2!

! =+$7+,;0"%@(3>@(#@#H#I?2!!



! "GF!

hC50!l20!1`;/0!L2)20!8!L,5K56D;/0!S2!>FNN]A2!c<;4!D;W5-!P;:5-!-_5:,;+2!I0/0"%(L+/+&$7-0!A?>FFA0!

VGNFHVG""2!!

!

!

!

!

!

!

!

!


