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has also been shown that a number of genes are associated with pathological memory in humans, 

which suggests an influence of genetic heritability in simple paradigms like fear conditioning and 

extinction (Lonsdorf & Kalisch, 2011). The reason that genes might influence fear learning and ex-

tinction can be understood with the help of biological mechanisms. 
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Anodal tDCS 

 

Cathodal tDCS 

 

Sham 

Nr. of Participants 16 18 15 

Age Range 22.18 ± 2.26 23.11 ± 2.08 22.46 ± 2.38 

Female / Male 6 /10 11 / 7 8 / 7 
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Y&.3,*!fH!Z1'.*!#6$E&-.!(6*!'(('%61*-(!$4!1$-('.*!$-!(6*!#%'+I!

!

!

G)&!(4'#B%!'"R7;!(!4)*$'(*'!43&&%*'!)9!N@5!V($!(++8#%,!9)&!NL!@#*!I43&&%*'!,%*$#'Hl!M0MLcg!@=5^4@LK0!

U.%! 43&&%*'!V($! &(@+%,!3+!)&!,)V*!)B%&! '.%! 9#&$'! (*,! 8($'! NM! $%4! )9! $'#@38('#)*;! &%$+%4'#B%8H0! U.%!

$'#@38(')&;!(8V(H$!-%8)V!LM!W|;! 4)*'&)88%,! '.%! #@+%,(*4%0!"3&#*1!$.(@!4)*,#'#)*! '.%!4)*$'(*'!43&=

&%*'!V($! &(@+%,! 3+! 9)&! '.%! 9#&$'! NM$! )*4%! '.%! "R! .(,! &%(4.%,! (! 43&&%*'! 98)V! )9! N!@5! '.%! 43&&%*'!

&(@+%,!,)V*!9)&!NM$0!U.%&%9)&%;!'.%!$.(@!$'#@38('#)*!8%(,$!')!'.%!$(@%!$%*$('#)*!#*!'.%!+(&'#4#+(*'$;!

-3'!.($!*)!8)*1!8($'#*1!%99%4'$0!!U.#$!@%(*$!'.('!$.(@!'"R7!'3&*%,!)99!(3')@('#4(88H!(9'%&!NM$!)9!43&&%*'!

&(@+#*1!3+!(*,!NM$!)9!&(@+#*1!,)V*0!!

!
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! ee!

LVKVLVa!N,$%*23,*!

!

U.%!+&%$%*'!$'3,H!V($!4)*,34'%,!)*! 'V)!4)*$%43'#B%!,(H$!@(#*'(#*#*1! '.%! '#@%!,#99%&%*4%!-%'V%%*!

'V)!$%$$#)*$! 9&)@!LM! ')!Lg!.)3&$0!U.%!$'3,H! #*B)8B%,! '.&%%!$'(1%$l!.(-#'3('#)*;!(4r3#$#'#)*;!(*,!%?=

'#*4'#)*0!U.%!9#&$'!$%$$#)*!I,(H!NK!4)*$#$'%,!)9!'.%!.(-#'3('#)*!(*,!(4r3#$#'#)*!$'(1%$;!#*!V.#4.!+(&'#4#=

+(*'$!8%(&*%,!'.%!($$)4#('#)*!)9!4)*,#'#)*%,!IR7K!(*,!3*4)*,#'#)*%,!$'#@38#!IAR7K0!a83%!)&!H%88)V!4)8=

)&%,!$r3(&%$!I+&%$%*'%,!('!(!Ng!,%1&%%!B#$3(8!(*18%K!V%&%!+&%$%*'%,!')!'.%!+(&'#4#+(*'$!#*!&(*,)@#F%,!

)&,%&!)*!(!@)*#')&!9)&!e!$%4!V#'.!'.%! #*'%&=$'#@383$=#*'%&B(8!IJ7JK!)9!LM=LL!$%40!3$#*1!/&%$%*'('#)*~!

i%&$#)*!NO0M!$)9'V(&%!I2%3&)-%.(B#)&(8!7H$'%@$;!J*40;!58-(*H;!R(8#90;!A75K0!58)*1!V#'.!)*%!)9!'.%!4)8=

)&%,! $r3(&%$;! (! V)@%*_$! $4&%(@! (,(+'%,! 9&)@! '.%! J*'%&*('#)*(8! 599%4'#B%! "#1#'(8! 7)3*,$! IJ5"7K!

Ia&(,8%H;!NdddK!V($!+&%$%*'%,!9)&!L!$%4!IL!$%4!(9'%&!R7m!)*$%'K;!V.#8%!'.%!)'.%&!$r3(&%!$%&B%,!($!R7=0!

7#?'%%*!R7m!(*,!R7=!V%&%!+&%$%*'%,0!S*8H!NL!)9!'.%!Ng!R7m!'&#(8$!V%&%!&%#*9)&4%,!Ih]t!&%#*9)&4%@%*'!

&('%K0! S*! ,(H! N;! '.%! %?+%&#@%*'! .(,! 'V)! +.($%$l! I#K! '.%! .(-#'3('#)*! +.($%;! #*! V.#4.! c! '&#(8$! V#'.!

$r3(&%$!)9!%(4.!4)8)&!V%&%!+&%$%*'%,!)*!'.%!@)*#')&!')!&%(4.!(!$'(-8%!&%$+)*$%!')!'.%!$'#@38#!(*,!I##K!

'.%!(4r3#$#'#)*!+.($%;!,3&#*1!V.#4.!Ng! '&#(8$!V#'.!$r3(&%$!)9!%(4.!4)8)&!V%&%!+&%$%*'%,0!"3&#*1! '.%!

(4r3#$#'#)*!+.($%;!)*%!)9!'.%!4)8)&%,!$r3(&%$!V($!+(#&%,!V#'.!'.%!$4&%(@b!(9'%&!NM=LM!@#*3'%$!)9!9%(&!

(4r3#$#'#)*;!%8%4'&),%$!9)&!%8%4'&#4(8!$'#@38('#)*!V%&%!(++8#%,0!5$!+&%B#)3$!$'3,#%$!$.)V%,;!'.%!4)*$)8=

#,('#)*!+&)4%$$!)443&$!,3&#*1!'.%!'#@%!V#*,)V!9&)@!(!9%V!@#*3'%$!')!g!.)3&$0!P%*4%;!#*!'.%!43&&%*'!

$'3,H!(88!+(&'#4#+(*'$!V%&%!$'#@38('%,!(9'%&!NM!@#*3'%$0!U.%!B(&#(-8%!'#@%!9&(@%!)9!NM=LM!@#*3'%$!,%=

+%*,%,!)*!'.%!9#''#*1!)9!'.%!'"R7!%8%4'&),%$0!"3&#*1!'.%!$%4)*,!,(H!I"(H!LK;!(88!+(&'#4#+(*'$!3*,%&V%*'!

%?'#*4'#)*!'&(#*#*10!"3&#*1!%?'#*4'#)*!'&(#*#*1;!Ng!R7m!(*,!R7=!V%&%!&%+%('%,8H!+&%$%*'%,!#*!(-$%*4%!)9!

'.%!AR7!I$%%!9#13&%!cK0!

!

!
Y&.3,*!^H!9%6*1'(&%!2&'.,'1!2*I&%(&-.!(6*!*5I*,&1*-('+!I,$%*23,*!

!
!
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! e]!

LVKVLVa!@*'#3,*1*-(!'-2!"-'+J#&#!

!

U)!@%($3&%!'.%!+.H$#)8)1#4(8!&%$+)*$%;!7R\$!V%&%!&%4)&,%,!9&)@!'.%!B)8(&!$3&9(4%$!)*!@%,#(8!+.(8(*=

1%$!)9!'.%!+(&'#4#+(*'$_!*)*=,)@#*(*'!+(8@!I"(V$)*;!74.%88;!G#8#)*;!n!a%&*'$)*;!LMMhK0!7R\$!V%&%!&%4=

)&,%,!-H!(!i=5@+!Ng!Ia&(#*!/&),34'$!6@-P;!6#84.#*1;!6%&@(*HK!Ng=4.(**%8!"R!(@+8#9#%&!$H$'%@!3$=

#*1!'.%!a&(#*i#$#)*!\%4)&,%&!7)9'V(&%!Ii=5@+!T,#'#)*!N0NM;!a&(#*!/&),34'$!6@-P;!6#84.#*1;!6%&@(*HK!

('!(!$(@+8#*1!&('%!)9!NMMMPF0!588!,('(!V($!9#8'%&%,!V#'.!(!]MPF!*)'4.!9#8'%&!,3&#*1!&%4)&,#*1!(*,!NPF!

.#1.!V($!9#8'%&%,!)3'!,3&#*1!'.%!)998#*%!(*(8H$#$0!7R\$!V%&%!&%4)&,%,!-H!3$#*1!'V)!51^51R8!%8%4'&),%$!

I,#(@%'%&!}!NO!@@K!9#88%,!V#'.!*)*=.H,&('#*1!1%80!/(&'#4#+(*'$!V%&%!%?483,%,!9&)@!'.%!(*(8H$#$!V.%*!

'.%H!,#,!*)'!$.)V!4)*,#'#)*#*1!IR7m!x!R7=!,3&#*1!(4r3#$#'#)*K!)&!.(,!@)&%!'.(*!]Mt!(&'#9(4'$!I#0%0!�!c!

'&#(8$!#*!R7m!)&!R7=K!#*!'.%!&(V!,('(!)9!7R\0!/(&'#4#+(*'$!V%&%!(8$)!%?483,%,!V.%*!'.%!'"R7!%8%4'&),%$!

&%(,!#@+%,(*4%$!.#1.%&!'.(*!LMW|!,3&#*1!'.%!(4'#B%!(*,!$.(@!4)*,#'#)*0!G)&!'.%!$'('#$'#4(8!(*(8H$#$;!

'.%!9#&$'!R7m!(*,!R7=!'&#(8!V%&%!,#$&%1(&,%,!,3%!')!'.%!)&#%*'#*1!&%$+)*$%!('!'.%!-%1#**#*1!)9!'.%!$%$=

$#)*!#*!(88!+.($%$0!U.%!&%@(#*#*1!'&#(8$!V%&%!3$%,!')!+&),34%!(B%&(1%!*)&@(8#F%,!7R\!$4)&%$!IR7m!(*,!

R7=K!V#'.#*!$3-Y%4'$0!\(V!7R\!$4)&%$!V%&%!$r3(&%!&))'!'&(*$9)&@%,!')!*)&@(8#F%!,#$'&#-3'#)*$0!U)!'%$'!

'.%!9%(&!@%@)&H!'&(4%;!(9'%&!'"R7!(88! '&#(8$!)9!'.%!(4r3#$#'#)*!+.($%!I#0%0! '&#(8$!L=NgK!(*,!'.%!9#&$'! 9#B%!

'&#(8$!)9!'.%!%?'#*4'#)*!+.($%!I#0%0!'&#(8$!L=gK!V%&%!4)*$#,%&%,0!R)*,#'#)*#*1!%99%4'$!V%&%!4(8438('%,!-H!

3$#*1!'V)=V(H!52Si5!V#'.!@(#*!%99%4'$!)9!'#@%!I.(-#'3('#)*!n!(4r3#$#'#)*K!(*,!$'#@38#!IR7m!n!R7=K0!

U.%!%99%4'!)9! $'#@38('#)*!)*! 9%(&!@%@)&H!4)*$)8#,('#)*!V($!(*(8H$%,!-H!(! '.&%%=9(4')&!52Si5!V#'.!

$'#@38#!IR7m!n!R7=K;!'#@%!I(4r3#$#'#)*!I,(H!NK!%?'#*4'#)*!I,(H!LK!(*,!1&)3+!I(*),(8;!4('.),(8!(*,!$.(@K!

($!'.%!@(#*!9(4')&$0!

!

LVKVM!B*#3+(#!

LVKVMVK!j3*#(&$--'&,*#!B'(&-.#!

T'G+*!L!H!9311',J!$4!(6*!(?(*#(!$4!1*'-!:#V2V;!$4!(6*!,*I$,(*2!'-5&*(J!#*-#&(&)&(J!'-2!4*',!k3*#(&$--'&,*!4$,!
(6*!I',(&%&I'-(#l!#*+*%(&$-!G*(E**-!.,$3I#!:'-$2'+_!%'(6$2'+_!'-2!#6'1;!
!

! 0,$3I#!<!@*'-!:9V7V;!F! (?)'+3*! N?)'+3*! 24!

!

"9ZM!

5*),(8!yM0dO!IM0]MK{!B$0!R('.),(8!yM0dM!IM0eOK{! M0LN! M0ce! OL!

5*),(8!yM0dO!IM0]MK{!B$0!7.(@!yM0dN!IM0]]K{! M0ML! M0cd! Ld!

R('.),(8!yM0dM!IM0eOK{!B$0!7.(@!yM0dN!IM0]]K{! =M0Me! M0dh! ON!

!

Yj!

5*),(8!yN0NN!IM0]gK{!B$0!R('.),(8!yN0Nc!IM0d]K{! =M0L]! M0cN! OL!

5*),(8!yN0NN!IM0]gK{!B$0!7.(@!yN0ON!IM0cNK{! =M0hd! M0ee! Ld!

R('.),(8!yN0Nc!IM0d]K{!B$0!7.(@!yN0ON!IM0cNK{! =M0eL! M0gc! ON!
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! eg!

LVKVMVL!9D&-!8$-23%('-%*!B*#I$-#*!:98B;!B*%$,2&-.!

!

5*!(*(8H$#$!)9!B(&#(*4%!I52Si5K!V($!+%&9)&@%,!)*!7R\!,('(!')!(44%$$!4)*,#'#)*#*10!R)*,#'#)*#*1!V($!

%99%4'#B%! 8%(,#*1! ')!(!$#1*#9#4(*'!@(#*!%99%4'!)9! '#@%!IG! yN;!ec{!}!dh0NLb!+!x!M0MNK;!$'#@38#! IG! yN;!ec{!}!

NMg0LOb!+!x!M0MNK;!(*,!(*!#*'%&(4'#)*!%99%4'!'#@%!?!$'#@38#!IG!yN;!ec{!}!dd0MNb!+!x!M0MNK0!5!+)$'!.)4!'='%$'!

&%B%(8%,!'.('!'.%!7R\$!#*!&%$+)*$%!')!'.%!R7m!V%&%!.#1.%&!4)@+(&%,!')!'.%!R7=!I'ec!}!NN0ehb!+!x!M0MNK;!

-3'!)*8H!,3&#*1!(4r3#$#'#)*;!*)'!,3&#*1!.(-#'('#)*0!a)'.!R7m!I'ec!}!=NM0chb!+!x!M0MNK!(*,!R7=!I'ec!}!=L0Ndb!

+! x!M0M]K! #*4&%($%,! 9&)@!.(-#'('#)*! ')! (4r3#$#'#)*;! -3'! '.%! #*4&%($%! 9)&! '.%!R7m!V($!.#1.%&! ($! 4)@=

+(&%,!')!'.%!R7=!I'ec!}!d0d]b!+!x!M0MNK0!>%(*$!(*,!$'(*,(&,!,%B#('#)*$!9)&!7R\$!#*!&%$+)*$%!')!'.%!4)*=

,#'#)*%,!$'#@383$!(&%!$.)V*!#*!I$%%!'(-8%!OK0!

!

U)!%B(83('%!'.%!%99%4'!)9!$'#@38('#)*!)*!9%(&!@%@)&H!4)*$)8#,('#)*;!(!'.&%%=9(4')&!52Si5!V($!4(843=

8('%,!$.)V#*1!(!$#1*#9#4(*'!@(#*!%99%4'!)9!$'#@38#!IG!yN;!eg{!}!NMg0OLb!+!x!M0MNK;!'#@%!IG!yN;!eg{!}!OL0hOb!

+!x!M0MNK;!(*,!#*'%&(4'#)*!%99%4'$!$'#@38#!?!'#@%!IG!yN;!eg{!}!NMd0dhb!+!x!M0MNK!(*,!$'#@38#!?!'#@%!?!1&)3+!

IG!yN;!eg{!}!]0MOb!+!x!M0MNK!I$%%!9#13&%!dK0!5!9)88)V=3+!'='%$'!V($!3$%,!')!4)@+(&%!'.%!(*),(8!(*,!4(=

'.),(8! 1&)3+!V#'.! &%1(&,! ')! '.%! (@)3*'! )9! (''%*3('#)*! -%'V%%*! '.%! (4r3#$#'#)*! (*,! '.%! %?'#*4'#)*!

+.($%!9)&!'.%!,#99%&%*'#(8!B(83%$!-%'V%%*!R7m!(*,!R7=!I$%%!9#13&%!dK;!V.#4.!,#99%&%,;!$#1*#9#4(*'8H!I'OL!}!

L0Oe!+!x!M0MNK!V#'.!8)V%&!B(83%$!9)&!'.%!4('.),(8!1&)3+0!J*!(!$#@#8(&!V(H;!'.%!4('.),(8!1&)3+!(8$)!,#$=

+8(H%,!,#@#*#$.%,!,#99%&%*'#(8!B(83%$!4)@+(&%,!')!'.%!$.(@!1&)3+!I'ON!}!=L0ccb!+!x!M0MNK0!U.#$!@#1.'!

#*,#4('%!'.('!4('.),(8!$'#@38('#)*!.($!(*!#*.#-#')&H!%99%4'!)*!9%(&!4)*$)8#,('#)*;!V.#8%!(*),(8!$'#@38(=

'#)*!(*,!$.(@!,)!*)'!,#99%&!$#1*#9#4(*'8H! 9&)@!%(4.!)'.%&! I'Ld!}! =M0OLb!+!z!M0M]K! I$%%! 9#13&%!NMK0 R.#=

$r3(&%!'%$'!&%B%(8%,!*)*=$#1*#9#4(*'!,#99%&%*4%$!#*!'.%!1%*,%&!,#$'&#-3'#)*!(@)*1!'.%!O!1&)3+$!I(*),=

(8;!4('.),(8;!(*,!$.(@K!I4.#L!}!N0de;!-F!}!L;!&!I!J1KH0K!

!

!
Y&.3,*!mH!7*I&%(#!(6*!2&44*,*-(&'+!98B#!:89n!1&-3#!89?;!23,&-.!'%k3&#&(&$-!'-2!*5(&-%(&$-!I6'#*!4$,!'++!

(6,**!.,$3I#!:'-$2'+_!%'(6$2'+_!'-2!#6'1;!
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! eh!

!
Y&.3,*!KcH!N+$(!#6$E!(6*!I$#(?!($!I,*?!2&44*,*-(&'+!98B#!:o!S5(&-%(&$-!)#V!o!"%k3&#&(&$-;!)'+3*#!'-2!%$1I',?
&#$-!G*(E**-!(6*!'-$2'+_!%'(6$2'+_!'-2!#6'1V!P$(*H!-V#V!2*-$(*#!-$-?#&.-&4&%'-(!+*)*+!'-2!pp!2*-$(*#!#&.-&4?

&%'-(!+*)*+!'(!q!cVcK!
!

!

T'G+*!MH!@*'-!:9V7V;!98B#!:89n!'-2!89?;!23,&-.!6'G&(3'(&$-_!'%k3&#&(&$-_!'-2!*5(&-%(&$-!4$,!'++!(6,**!.,$3I#!
:'-$2'+_!%'(6$2'+_!'-2!#6'1;!
!

  

Anodal tDCS  

 

Cathodal tDCS  

 

Sham  

 CS+ CS- CS+ CS- CS+ CS- 

Habituation 0.10 (0.11) 0.08 (0.10) 0.06 (0.08) 0.08 (0.11) 0.05 (0.08) 0.04 (0.07) 

Acquisition 0.33 (0.23) 0.11 (0.09) 0.38 (0.22) 0.09 (0.09) 0.28 (0.14) 0.07 (0.05) 

Extinction 0.12 (0.17) 0.07 (0.10) 0.08 (0.09) 0.08 (0.10) 0.10 (0.14) 0.05 (0.09) 

!

!

LVKVa!7&#%3##&$-!

!

J*!)3&!$'3,H;!V%!9)3*,!'.('!(++8#4('#)*!)9!'"R7!)B%&=8%9'!":/GR!(''%*3('%$!'.%!9%(&!4)*$)8#,('#)*!+&)=

4%$$0! U.%! 9#*,#*1! $311%$'$! '.('! 4('.),(8! '"R7! ,#$&3+'$! 9%(&! @%@)&H! 4)*$)8#,('#)*! (9'%&! 9%(&=

4)*,#'#)*#*10!/(&'#4#+(*'$!V%&%!@(,%!')!8%(&*!(-)3'!'.%!'.&%('!(*,!*)='.&%('!$#'3('#)*!#*!'.%!8(-)&(')=

&H0!U)!@%($3&%! '.%! '.&%('! 8%B%8!(1(#*$'! '.%!R7m!(*,!R7=!7R\$!V%&%!&%4)&,%,! 9&)@!'.%!%8%4'&),%$!('=

'(4.%,!')!'.%!9#*1%&!)9!'.%!*)*=,)@#*(*'!.(*,0!U.%!.#1.%&!7R\$!B(83%$!)9!R7m!4)@+(&%,!')!R7=!$311%$'!

'.('!+(&'#4#+(*'$!V%&%!4)*,#'#)*%,!')!9%(&0!59'%&!'.%!9%(&=4)*,#'#)*#*1!V%!(++8#%,!8%9'!":/GR!$'#@38(=

'#)*!')!(88!+(&'#4#+(*'$!9)&!,3&('#)*!)9!NL!@#*3'%$0!U.%!9#*,#*1!$311%$'$!'.%!%99#4(4H!)9!'"R7!)*!'.%!9%(&!

4)*$)8#,('#)*!+&)4%$$0!7%B%&(8!$'3,#%$!.(B%!$.)V*!'.%!#@+)&'(*4%!)9!":/GR!#*!@%@)&H!(*,!8%(&*#*1!

+&)4%$$%$!IT8@%&;!%'!(80;!LMMdb!G&%1*#;!%'!(80;!LMM]K0!>(&$.(88!(*,!4)88%(13%$!ILMMeK!%?(@#*%,!'.%!&)8%!
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! ec!

)9!'"R7!)*!,%48(&('#B%!@%@)&H0!U.%H!.(B%!$.)V*!'.('!(++8#4('#)*!)9!'"R7!,3&#*1!*)*=&%@!$8%%+!#@=

+&)B%$!&%'%*'#)*!)9!,%48(&('#B%!@%@)&H0! J*!(,,#'#)*;! #'!$3++8#%$!'.%!%?+8(*('#)*!'.('!'"R7!@),38('%$!

'.%!4)&'%?!)9! '.%!-&(#*0!U.#$! 9(4#8#'('%$! '.%!-&(#*!V(B%$!$34.!($!(8+.(!(*,!,%8'(;!V.#4.!+&)@)'%$! '.%!

4)*,#'#)*$!&%r3#&%,!9)&!@%@)&H!4)*$)8#,('#)*0!

!

7'3,#%$!3$#*1!(!2=-(4W!'($W!IG&%1*#;!%'!(80;!LMM]K!)&!B%&-(8=@%@)&H!'($W!IT8@%&;!%'!(80;!LMMdK;!&%$+%4=

'#B%8H;! $.)V%,! #@+&)B%@%*'! #*!@%@)&H!(9'%&! $'#@38('#*1! '.%! 8%9'!":/GR;! #*,#4('#*1! '.%!%99#4#%*4H!)9!
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LVLVMVM!9D&-!8$-23%('-%*!B*#I$-#*!:98B;!B*%$,2&-.!!

!

>%(*$! (*,! $'(*,(&,!,%B#('#)*$! 9)&! 7R\$! #*! &%$+)*$%! ')! '.%! 4)*,#'#)*%,! $'#@383$! (&%! $.)V*! #*! I$%%!

'(-8%!hK0!R)*,#'#)*#*1!V($!%99%4'#B%!8%(,#*1!')!(!$#1*#9#4(*'!@(#*!%99%4'!)9!$'#@38#!IG!yN;!NMe{!}!LMO0cgb!+!

x!M0MN;!'#@%!IG!yN;!NMe{!}!LNM0ONb!+!x!M0MNK;!(*,!(*!#*'%&(4'#)*!%99%4'!$'#@38#!?!'#@%!IG!yN;!NMe{!}!OM]0Nhb!

+!x!M0MNK0!5!+)$'=.)4!'='%$'!&%B%(8%,!'.('!'.%!7R\$!#*!&%$+)*$%!')!'.%!R7m!V%&%!.#1.%&!#*!4)@+(&#$)*!')!
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!

5!UV)=V(H!52Si5!V($!,%$#1*%,! ')! #*B%$'#1('%!V.%'.%&! 'V)!1&)3+$!,#,!*)'! ,#99%&! 9&)@!%(4.!)'.%&!
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!
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V.H!'.%!'V)!1&)3+$!,#99%&%,!,3&#*1!9%(&!8%(&*#*10!U.%!%(&8H!+.($%!,#,!*)'!$.)V!$#1*#9#4(*'!#*'%&(4'#)*!
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!
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B*?*5(&-%(&$-! M0OM!IM0OOK! M0Lg!IM0OgK! M0ee!IM0eOK! M0OM!IM0OLK!
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!
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!

!
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1&-2*,!'-2!-$?,*1&-2*,!.,$3I#!
!

!
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!
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-H!&%(4'#B('#)*;!#'!$.)V$!(!,%4&%@%*'!#*!R\!($!)-$%&B%,!#*!'.%!43&&%*'!$'3,H0!T(&8#%&!$'3,#%$!.(B%!(9=
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!
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3('#)*! )&! (31@%*'('#)*! )9! 9%(&! &%'3&*0! "3%! ')! '.%! %r3(8! $344%$$! (*,! 9(#83&%! &('%$! #*! '(&1%'#*1! &%=

4)*$)8#,('#)*0! U.%! r3%$'#)*$l! ZD.('! %?(4'8H! #$! '.%! &%=4)*$)8#,('#)*! +.($%! (*,! .)V! ,)%$! #'! V)&Wv[!

(&#$%0! J*!(,,#'#)*;!'.%!#*983%*4%!)9!(!&%@#*,%&!)*!R7=AR7!($$)4#('#)*!,3&#*1!'.%!%?'#*4'#)*!'&(#*#*1!#$!

(8$)! (*! 3*4%&'(#*'H0! U.#$! &(#$%$! (! V#,%8H! (44%+'%,! #,%(! -H! &%$%(&4.%&$;! #0%0! -)3*,(&H! 4)*,#'#)*$! )9!

@%@)&H!IU&)*$)*!n!U(H8)&;!LMMhK0!

!

a)3*,(&H!4)*,#'#)*$!)9!@%@)&H!(&%!$%B%&(8!9(4')&$;!V.#4.!+8(H!(*!#@+)&'(*'!&)8%!#*!@%@)&H!$')&(1%=

&%(4'#B('#)*=&%$')&('#)*0!G(4')&$!$34.!($!@%@)&H!$'&%*1'.;!(1%!)9!@%@)&H;!(*,!$+%4#9#4#'H!)9!'.%!R7!(&%!

4)88%4'#B%8H!W*)V*!($!-)3*,(&H!4)*,#'#)*$!)9!@%@)&H!-H!&%$%(&4.%&$!IQV(W;!%'!(80;!LMNLK0!J'!.($!-%%*!

(&13%,!'.('!$'&)*1!@%@)&#%$!(&%!$3$4%+'#-8%!')!,#$&3+'#)*!(*,!,)!*)'!3*,%&1)!&%=4)*$)8#,('#)*!IR.(*;!

%'!(80;!LMNMb!6)8W(&;!%'!(80;!LMNLb!Q#*,'!n!7)%'%&;!LMNNK0!J*!'.%!43&&%*'!$'3,H;!V%!9)3*,!'.('!V#'.!cMt!

&%#*9)&4%@%*'!8%B%8!@%@)&H!3*,%&1)%$!&%=4)*$)8#,('#)*!(9'%&!&%'&#%B#*1!9%(&!4)@+(&%,!')!'.%!*)!9%(&!

&%4(88! 1&)3+0! \%$38'$! (&%! $#@#8(&! ')! %(&8#%&! 9#*,#*1$! V#'.! (! .#1.! &%#*9)&4%@%*'! R7=AR7! ($$)4#('#)*!

I51&%*;!%'!(80;!LMNLK0!J*!(,,#'#)*;!,#99%&%*'!-&(#*!9(438'#%$!+(&'#4#+('%!9)&!+&)4%$$%$!)'.%&!'.(*!'.%!4)*=

$)8#,('#)*!+&)4%$$!(9'%&!@%@)&H!&%(4'#B('#)*!(*,!#'$!&%$')&('#)*!I51&%*;!%'!(80;!LMNLK;!$311%$'#*1!'.('!

&%=4)*$)8#,('#)*! #$! (! $+%4#9#4!@%4.(*#$@!(*,!(! &%($)*! 9)&!,#$+(&#'H! #*! %(&8#%&! 9#*,#*1$! I51&%*;! %'! (80;!

LMNLb!QV(W;!%'!(80;!LMNLK0!!

!

5@+8%! %B#,%*4%! (99#&@$! '.('! (@H1,(8(! #$! #@+)&'(*'! #*! '.%! 9%(&! 9)&@('#)*0! I51&%*;! %'! (80;! LMNLK! a3'!

V.%*!@%@)&H!1%'$!&%(4'#B('%,!'.%*!(@H1,(8(!)*8H!&%8(H$!9%(&!#*9)&@('#)*!#&&%$+%4'#B%!')!4)*$)8#,(=

'#)*!I51&%*;!%'!(80;!LMNLb!"#(F=>('(#?;!%'!(80;!LMNNb!")H%&%;!%'!(80;!LMMhK!G3&'.%&@)&%;!,3&('#)*!)9!&%(4'#=

B('#)*!(8$)!+8(H$!(!4&#'#4(8!&)8%!#*!'.%!&%4)*$)8#,('#)*!)9!@%@)&H!')!@(W%!)8,!@%@)&H!$%*$#'#B%!')!#*=

.#-#'#)*!)9!+&)'%#*! $H*'.%$#$! IQ((*1!n!R.)#;!LMNNb!Q((*1;!:%%;!n!Q#@;!LMMdb!QV(W;!%'!(80;!LMNLb!:%%;!

6(&,*%&;! a3'8%&;!n!TB%&#'';! LMMdK0! J*! )3&! )+#*#)*!V%! (&13%! '.('! '.%! 4)@-#*%,! %99%4'! )9! -)'.! R7=AR7!



7UA"X!JJl!\TRS27S:J"5UJS2!52"!RS2"JUJS2T"!GT5\!

! gN!

($$)4#('#)*!(*,!'.%!*('3&%!)9!'.%!&%@#*,%&!@#1.'!-%!%99%4'#B%!#*!@(W#*1!$'&)*1!@%@)&#%$!3*,%&1)!&%=

4)*$)8#,('#)*0!5*)'.%&!&%($)*!9)&!,#$4&%+(*4H!#*!'.%!&%$38'$!@#1.'!(8$)!-%!,3%!')!'.%!+&)4%,3&(8!,#9=

9%&%*4%$! #*! '.%! +&%B#)3$! 9#*,#*1$! $34.! ($! 3$(1%! )9! 9%(&! #*! &%8%B(*'! (*,! #&&%8%B(*'! $'#@38#! 4)@+(&%,!

V#'.!1%)@%'&#4(8! 9#13&%$0! I51&%*;! %'! (80;! LMNLb!R.(*;! %'! (80;! LMNMb!6)8W(&;! %'! (80;! LMNLb!Q#*,'!n!7)%'%&;!

LMNNb!>)*9#8$;! %'! (80;! LMMdb!SH(&F3*;! %'! (80;! LMNLb! 74.#88%&;! %'! (80;! LMNMK! J*! (,,#'#)*;! ,#99%&%*'! #*,%?%$!

V%&%!3$%,! ')!@%($3&%!R\!($! (*! #*,%?! 9)&! 9%(&! $34.!($!7R\!(*,! $'(&'8%! I6)8W(&;! %'! (80;! LMNLb!Q#*,'!n!

7)%'%&;!LMNNb!SH(&F3*;!%'!(80;!LMNLb!74.#88%&;!%'!(80;!LMNMK0!J*!'.%!+&%$%*'!$'3,H!V%!.(B%!3$%,!1%)@%'&#4!

9#13&%!($!R7!(*,!7R\!($!(!R\!#*,%?0!!

!

"3%!')!'.%!%r3(8!$344%$$!(*,!9(#83&%!&('%!#*!'(&1%'#*1!&%=4)*$)8#,('#)*;!#'!V)38,!-%!.(&,!')!4)@@%*'!)*!

V.#4.! %?+%&#@%*'(8! 4)*,#'#)*$! (&%! *%%,%,! ')! $344%$$9388H! '(&1%'! &%=4)*$)8#,('#)*0! G&)@! '.%! 43&&%*'!

$'3,H;!V%!$311%$'!'.('!#'!#$!+)$$#-8%!')!'(&1%'!&%=4)*$)8#,('#)*!(*,!'.('!$'&)*1!@%@)&#%$!(8$)!3*,%&1)!

&%=4)*$)8#,('#)*0!D%!(8$)!&%4)@@%*,!'.('!'.%&%!#$!(!*%%,!')!4)*,34'!$)@%!@)&%!-%.(B#)&(8!(*,!'&(*$=

8('#)*(8!&%$%(&4.!$'3,#%$0!5*,;!V%!.)+%!'.('!93'3&%!$'3,#%$!@#1.'!+&)B#,%!(!48%(&!3*,%&$'(*,#*1!(-)3'!

'.%!&%(4'#B('#)*!)9!@%@)&H!(*,!#'$!&%4)*$)8#,('#)*!+&)4%$$!3*,%&!48#*#4(8!$%'=3+0!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



7UA"X!JJJl!a"2G!52"!RS2"JUJS2T"!GT5\!

! gL!

!

!

!9TX7`!ZZZH!U7PY!NQ>`@QBNbZ9@!">TSB9!BS8QP9Q>Z7"TZQP!"P7!NBS[SPT9!YS"B!

BS8Q[SB`!

!

!

LVMVK!Z-(,$23%(&$-!

!

U.%! 43&&%*'! $'3,H! #*B%$'#1('%,! '.%! %99%4'$! )9! 1%*%'#4! +)8H@)&+.#$@! #*! '.%! (8'%&('#)*! )9! @%@)&H!

&%4)*$)8#,('#)*! ')! +&%B%*'! 9%(&! &%4)B%&H0! \%4%*'8H;! '.%&%! .($! -%%*! (! &%$3&1%*4%! )9! #*'%&%$'! #*!

&%(4'#B('#)*!(*,!+%&9)&@#*1!%?'#*4'#)*!V#'.#*!'.%!&%4)*$)8#,('#)*!+%&#),!I51&%*;!%'!(80;!LMNLb!SH(&FÅ*;!

%'!(80;!LMNLb!74.#88%&;!%'!(80;!LMNMK0!U.#$!+&)4%,3&%!.($!-%%*!%99%4'#B%! #*!'.%!+&%B%*'#)*!)9! 9%(&!&%'3&*0!

51&%*!(*,!4)88%(13%$!ILMNLK!,%@)*$'&('%,!'.('!'.%!&%(4'#B('#)*!9)88)V%,!-H!%?'#*4'#)*!#$!@),38('%,!

-H!1%*%'#4!B(&#(*'$!$34.!($!5@6""!(*,!:;0"0!5*#@(8!(*,!.3@(*!$'3,#%$!.(B%!,)43@%*'%,!V%88! '.('!

1%*%'#4! 9(4')&$! (&%! &%$+)*$#-8%! 9)&! %?4%$$#B%! 9%(&! (*,! 1(B%! (*! 3*,%&$'(*,#*1! )9! '.%! 1%*%'#4! -($#$! )9!!

(*?#%'H! (*,! &%8('%,! ,#$)&,%&$! I6)&,)*!n!P%*;! LMMeK0! \%4%*'!@%@)&H! &%$%(&4.! .($! ! .#1.8#1.'%,! '.%!

#@+)&'(*4%!)9!&%4)*$)8#,('#)*!#*!'.%!'&%('@%*'!)9!+('.)8)1#4(8!@%@)&#%$0!\%4)*$)8#,('#)*!)443&$!V#'.!

'.%! &%'&#%B(8! )9! 4)*$)8#,('%,!@%@)&H! (*,! #$! #@+)&'(*'! 9)&! '.%!@(#*'%*(*4%! )9!@%@)&H! IU&)*$)*!n!

U(H8)&;!LMMhK0!5*)'.%&!8#*%!)9!@%@)&H!&%$%(&4.!.($!$.)V*!'.%!&)8%!)9!:U/!#*!8%(&*#*1!(*,!@%@)&H0!J'!

#$! *)'! $3&+&#$#*1! '.('! B(&#)3$! 1%*%$! .(B%! -%%*! 4)*$#,%&%,! ')! +&)@)'%! 4)*,#'#)*$! V.#4.! #*983%*4%!

@%@)&H!+&)4%$$%$0!7);!9(&!(!*3@-%&!)9!(*#@(8!(*,!.3@(*!$'3,#%$!.(B%!&%B%(8%,!'.('!a"2G!#$!#*B)8B%,!

#*!'.%!:U/!+&)4%$$!I>)*9#8$;!%'!(80;!LMMhK0!J'!(8$)!+8(H$!(*!#@+)&'(*'!&)8%!#*!'.%!@(#*'%*(*4%!)9!@%@)&H!

Ia%W#*$4.'%#*;! %'! (80;! LMMhb!a%W#*$4.'%#*;! %'! (80;! LMMcb!:%%;!TB%&#'';!n!U.)@($;!LMMeK0!U.#$!,%B%8)+%,!

)3&! #*'%&%$'! ')! #*B%$'#1('%! '.%! &)8%! )9! '.%! <=>?! i(8gg>%'! +)8H@)&+.#$@! #*! '.%! (8'%&('#)*! )9!

&%4)*$)8#,('#)*0!U.%!&)8%!)9!a"2G! #*! 9%(&!+&)4%$$#*1!.($!(8&%(,H!-%%*!(99#&@%,!I:)*$,)&9!n!Q(8#$4.;!

LMNNK0!D%!V)38,!8#W%!')!.H+)'.%$#F%!'.('!'.%!a"2G!B(&#('#)*!#$!(8$)!#@+)&'(*'!9)&!'.%!&%4)*$)8#,('#)*!

+&)4%$$0!!

!

LVMVL!@*(6$2#!!

!

LVMVLVK!N',(&%&I'-(#!

!

588!NeO!.%(8'.H!+(&'#4#+(*'$!Ihc!9%@(8%;!g]!@(8%l!(1%$!Nc=ON!H%(&$K!9&)@!7'3,H!JJ!V%&%!4)*$#,%&%,!9)&!

'.%!#*B%$'#1('#)*!)9!'.%!a"2G!i(8gg>%'!+)8H@)&+.#$@0!59'%&!'.%!,('(!(*(8H$#$!I$%%!-%8)VK;!OL!+(&'#4#=

+(*'$!V%&%!%?483,%,!,3%!')!(&'%9(4'$!I#0%0!)&#1#*!)9!&%$+)*$%!')!$'#@38#!-%9)&%!(!-($%8#*%K!(*,!&%1(&,%,!



7UA"X!JJJl!a"2G!52"!RS2"JUJS2T"!GT5\!

! gO!

($!*388=&%$+)*$%$!)9!'.%!4)*,#'#)*%,!&%$+)*$%$0!G)3&!+(&'#4#+(*'$!&%93$%,!')!4)*'#*3%!'.%!$'3,H!)*!'.%!

9)88)V#*1!%?+%&#@%*'(8!,(H$0!7#?'%%*!+(&'#4#+(*'$!%#'.%&!,#,!*)'!1#B%!-8)),!)&!'.%#&!$(@+8%$!V%&%!*)'!

1%*)'H+%,!4)&&%4'8H0!U.%!,%@)=1&(+.#4(8!,('(!)9!'.%!&%@(#*#*1!dN!+(&'#4#+(*'$!#$!$.)V*!-%8)V!#*!U(=

-8%!c0!U.%!$'3,H!V($!#*!(44)&,(*4%!V#'.!'.%!,%48(&('#)*!)9!P%8$#*W#!#*!'.%#&!8('%$'!B%&$#)*!9&)@!LMMc!

(*,!.($!-%%*!(++&)B%,!-H!'.%!T'.#4$!R)@@#''%%!)9!'.%!A*#B%&$#'H!)9!DE&F-3&10!588!+(&'#4#+(*'$!1(B%!

V&#''%*!#*9)&@%,!4)*$%*'!')!+(&'#4#+('%!#*!'.%!$'3,H!(*,!9)&!'.%!-8)),!$(@+8%$0!

!

T'G+*!^H!7*1$.,'I6&%#!$4!I',(&%&I'-(#!&-%+32*2!&-!9(32J!ZZ!

!
! !

T$('+!

!
['+?@*(!e!@*(?@*(!8',,&?

*,!:"0!e!00;!

!

['+?['+!8',,&*,!:00;!

P,V!$4!N',(&%&I'-(#! dN! Oh! ]e!

".*! Le0N]!Ä!L0dL! Le0cNÄ!O0e]! LO0hM!Ä!L0eL!

Y*1'+*! eL! Nc! Le!

@'+*! ed! Nd! OM!

B*1&-2*,! eN! Ne! Lh!

P$?,*1&-2*,! ]M! LO! Lh!

!

!

LVMVLVL!0*-$(JI&-.!

!

"25!V($!%?'&(4'%,!9&)@!-344(8!4%88$!)&!T"U5!-8)),!3$#*1!(*!(,B(*4%,!@%'.),!I>`$$*%&;!%'!(80;!LMM]b!

7%*;!%'!(80;!LMMOK!6%*)'H+#*1!)9!'.%!a"2G!i(8gg>%'!+)8H@)&+.#$@!V($!+%&9)&@%,!V#'.!(!Lhe=-+!+)8=

H@%&($%!4.(#*!&%(4'#)*!I/R\K!+&),34'!4)*'(#*#*1! '.%!72/!&$gLg]0!U.%! 9)&V(&,!(*,!&%B%&$%!+&#@%&$!

(*,! '.%!/R\!@%'.),! 9)&!a"2G!2'.BB0)+! (&%!($! 9)88)V$l!G)&V(&,!+&#@%&l!]Ç=555!655!6R5!55R!5UR!

R65!665!R55!6!(*,!\%B%&$%!+&#@%&l!]Ç=5UU!RRU!RR5!6R5!655!565!655!656!60!/R\!&(*!(!')'(8!)9!O]!

4H48%$0!"%*('3&#*1!('!d]ÉR!9)&!OM!$;!(**%(8#*1!('!]]ÉR!9)&!eM!$;!(*,!%?'%*$#)*!('!hLÉR!9)&!]M!$!V%&%!+%&=

9)&@%,;!9)88)V%,!-H!(!9#*(8!%?'%*$#)*!('!hLÉR!9)&!]!@#*0!59'%&!,#1%$'#)*;!/R\!1(B%!'.%!3*,#1%$'%,!+&),=

34'!4(&&H#*1!5=B(&#(*'!(*,!'.%!,#1%$'%,!+&),34'!6=B(&#(*'!.(B#*1!'.&%%!9&(1@%*'$!)9!]h0!hh;!(*,!NeM!-+!

IP3**%&W)+9;! 7'&)-%8;! 63'W*%4.';! a&)4W%;! n! :%$4.;! LMMhK0! U.%! NLO! +(&'#4#+(*'$! V%&%! 1%*)'H+%,! ($!

9)88)V$l!h!+(&'#4#+(*'$!V%&%!9)3*,!')!-%!.)@)FH1)3$!9)&!'.%!0)+!'..).)!C0)+BB0)+D;!Oc!V%&%!2'.BB0)+!

.%'%&)FH1)'%$;!(*,!hc!V%&%!.)@)FH1)3$!9)&!'.%!2'.!'..).)!C2'.BB2'.D!I$%%!'(-8%!d!(;!-K0!"3%!')!'.%!8)V!

9&%r3%*4H!)9!@%'gg@%'!4)@+(&%,!')!B(8ggB(8!(*,!B(8gg@%';!B(8gg@%'!(*,!@%'gg@%'!I*!}!e]K!V%&%!

(,,%,!')1%'.%&!$#@#8(&!($!#*!%(&8#%&!V)&W$!IP(Y4(W;!%'!(80;!LMMdb!:)*$,)&9;!%'!(80;!LMNMb!U)&&%*'$=\),($;!

%'!(80;!LMNLK0!!

!

!



7UA"X!JJJl!a"2G!52"!RS2"JUJS2T"!GT5\!

! ge!

LVMVLVM!N,$%*23,*!

!

U.%!%?+%&#@%*'(8!$'3,H!V($!(!+(&'!)9!7'3,H!JJ;!.%*4%!'.%&%!V%&%!*)!4.(*1%$!@(,%!#*!'.%!%?+%&#@%*'(8!

+&)4%,3&%0!P)V%B%&;!(88!+(&'#4#+(*'$!V%&%!($W%,!')!1#B%!(!-8)),!$(@+8%!)*!,(H!N;!L;!O!)&!e!($!4)*B%*=

#%*'!9)&!'.%@0!G)&!'.%!-8)),!$(@+8%!(88!+(&'#4#+(*'$!V%&%!+(#,!cÑ!($!4)@+%*$('#)*!(*,!$)@%!V.)!V%&%!

(9&(#,!)9!-8)),!V%&%!($W%,! ')!1#B%!$(8#B(0!U.%!-8)),!$(@+8%$!V%&%!1#B%*! 9)&! '.%!"25!%?'&(4'#)*!(*,!

8('%&!'.%!1%*)'H+%!,('(!V($!4)&&%8('%,!V#'.!'.%!7R\!,('(!&%4)&,#*10!!

!

LVMVLVa!9('(&#(&%'+!"-'+J#&#!

!

U.#$! $'3,H!V($!(!+(&'!)9! 7'3,H! JJ;!.%*4%! '.%&%!V%&%!*)!4.(*1%$!@(,%! #*! '.%! $'('#$'#4(8! (*(8H$#$0!U.%!

-8)),!$(@+8%$!V%&%!4)88%4'%,!9&)@!(88!+(&'#4#+(*'$!(*,!V%&%!1%*)'H+%,!9)&!'.#$!$'3,H0!588!+(&'#4#+(*'$;!

V.)$%!-8)),!$(@+8%$!V%&%!1%*)'H+%,!(*,!'.%*!1(B%!'.%!4)&&%4'!7R\!&%$+)*$%;!V%&%!&%4&3#'%,!9)&!'.%!

$'3,H0!

!

LVMVM!B*#3+(#!

!

LVMVMVK!0*-$(JI&-.!

U.%!1%*)'H+%!9&%r3%*4#%$!V%&%!#*!P(&,H=D%#*-%&1!%r3#8#-&#3@!I4.#L!}!M0gg;!-F!}!N;!*0$0Kl!i(8ggi(8!}!hc;!

i(8gg>%'!}!eO;!(*,!>%'gg>%'!}!h0!!

!

LVMVMVL!9*+4?,*I$,(!B'(&-.#!

!

T'G+*!mH!@*'-!:9V7V;!#*+4?,*I$,(!:)'+*-%*!'-2!',$3#'+;!,'(&-.#!$4!89n!'-2!89?!23,&-.!6'G&(3'(&$-_!'%k3&#&?
(&$-_!*5(&-%(&$-!'-2!,*?*5(&-%(&$-!4$,!G$(6!.,$3I#!:,*1&-2*,!'-2!-$?,*1&-2*,;!&-!9(32J!ZZ!
!
! !

",$3#'+!

!

['+*-%*!

! B*1&-2*,!

:af;!

P$?,*1&-2*,!

:\^;!

(?

)'+3*!

N?

)'+3*!

B*1&-2*,!

:af;!

P$?,*1&-2*,!

:\^;!

(?

)'+3*!

N?

)'+3*!

24!

b'G&(3'(&$-! =M0dM!

IL0OhK!

=M0Oc!IN0ddK! =

N0Ne!

M0Lg! M0gc!

IL0dgK!

M0]L!IL0ceK! M0Lh! M0hd! cd!

"%k3&#&(&$-! =e0c]!

IL0NMK!

=e0hg!IN0ceK! =

M0LO!

M0cL! ]0ed!

IL0MgK!

]0ec!IL0NdK! M0ML! M0dc! cd!

S5(&-%(&$-! =L0gO!

IL0OhK!

=N0gM!IL0OMK! =

L0NM!

M0Me! L0hN!

IL0]hK!

N0he!IL0gLK! N0hh! M0cM! cd!

B*?*5(&-%(&$-! =L0ML!

IL0ONK!

=N0eL!IN0dcK! =

N0Oe!

M0Nd! N0cO!

IL0OOK!

N0eg!IL0LMK! M0hc! M0ee! cd!
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! g]!

LVMVMVM!j3*#(&$--'&,*!B'(&-.#!

T'G+*!KcH!9311',J!$4!(?(*#(!$4!(6*!,*I$,(*2!'-5&*(J!#*-#&(&)&(J_! 4*',!k3*#(&$--'&,*_!N9Rj_!N"P"9_!"79D_!
9T"Z_!UZ9U"9!4$,!(6*!'++!I',(&%&I'-(#!#*+*%(&$-!&-!#(32J!ZZ!G*(E**-!.,$3I#!:,*1&-2*,!'-2!-$?,*1&-2*,;!
!

! 0,$3I! !

(?)'+3*!

!

N?)'+3*!

!

24!! B*1&-2*,!:aK;! P$?,*1&-2*,!:\c;!

! @*'-!:9V7V;! @*'-!:9V7V;!

Yj! N0Oe!IM0heK! N0LO!IM0hOK! M0gg! M0]N! cd!

N"P"9! L0eg!IM0O]K! L0Od!IM0OhK! M0dO! M0Og! cd!

N9Rj! L0Oe!IM0OcK! L0N]!IM0e]K! L0M]! M0Me! cd!

9T"Z! N0M!IM0ecK! M0cL!IM0]eK! N0gN! M0NN! cd!

"79D! M0h]!IM0LgK! M0hO!IM0ONK! M0]N! M0gN! cd!

UZ9U"9! N0dc!IM0LLK! N0dM!IM0LOK! N0hd! M0Mc! cd!

"9ZM! N0M!IM0ecK! M0cL!IM0]eK! N0gN! M0NN! cd!

!

!

LVMVMVa!9D&-!8$-23%('-%*!B*#I$-#*!:98B;!B*%$,2&-.!

!

U)!#*B%$'#1('%!'.%!&)8%!)9!'.%!1%*%!)*!9%(&!(4r3#$#'#)*!(8)*1!V#'.!1&)3+!#*'%&(4'#)*;!e=V(H!52Si5!&%=

B%(8%,!(!$#1*#9#4(*'!#*'%&(4'#B%!%99%4'!)9!$'#@38#!IG!ye;!ch{!}!NOg0Ocb!+!x!M0MNK;!'#@%!IG!ye;!ch{!}!NM]0dNb!+!

x!M0MNK;!$'#@38#!?!'#@%!IG!ye;!ch{!}!NdO0dNb!+!x!M0MNK;!$'#@38#!?!1&)3+!IG!ye;!ch{!}!e0eeb!+!x!M0M]K;!$'#@38#!

?!1%*%!IG!ye;!ch{!}!O0c]b!+!x!M0M]K;!$'#@38#!?!'#@%!?!1&)3+!IG!ye;!ch{!}!g0LLb!+!x!M0M]K;!-3'!*)!$#1*#9#4(*'!

#*'%&(4'#)*!9)&!$'#@38#!?!'#@%!?!1&)3+!?!1%*%!IG!ye;!ch{!}!LOh0Ocb!+!x!M0MNK0!G3&'.%&;!UV)=V(H!52Si5!

V($! ,%$#1*%,!V#'.! '.%!@(#*! %99%4'$l! U#@%! I.(-#'3('#)*! (*,! (4r3#$#'#)*K;! $'#@38#! IR7m! (*,! R7=K! (*,!

1&)3+! I&%@#*,%&! (*,! *)=&%@#*,%&K0! U.#$! $.)V%,! '.%! $#1*#9#4(*'! @(#*! %99%4'! )9! $'#@38#! IG! yL;! cd{! }!

NON0cdb!+!x!M0MNK;!(!$'#@38#!?!'#@%!IG!yL;!cd{!}!LMe0eMb!+!x!M0MNK!(*,!$'#@38#!?!'#@%!?!1&)3+!#*'%&(4'#)*!

IG! yL;! cd{!}!]0gNb!+!x!M0M]K0!5!+)$'=.)4! '='%$'!V($! 4)*,34'%,! ')!3*,%&$'(*,! '.%! #*'%&(4'#)*!-%'V%%*!

$'#@38#!?!'#@%!?!1&)3+;!R7m!B(83%$!,#99%&%,!$#1*#9#4(*'8H!-%'V%%*!'.%!'V)!1&)3+$!,3&#*1!(4r3#$#'#)*!I'cd!

}!L0NOb!+!x!M0M]K!-3'!*)'!,3&#*1!.(-#'3('#)*!(*,!(8$)!R7=!B(83%$!,#,!*)'!4.(*1%!9)&!-)'.!1&)3+$!9&)@!

.(-#'3('#)*!')!(4r3#$#'#)*!+.($%0!

!

/&#)&!(*(8H$#$!&%B%(8%,!'.('!R7m!B(83%$!,#99%&%,!$#1*#9#4(*'8H!-%'V%%*!'.%!1&)3+$!,3&#*1!9%(&!8%(&*#*10!

P%*4%!52Si5!IL!?!c!?!LK!V($!,%$#1*%,!')!#*B%$'#1('%!'.%!,#99%&%*4%!#*!'.%!R7!B(83%!-%'V%%*!'.%!'V)!

1&)3+$! ,3&#*1! '.%!54r3#$#'#)*! +.($%0! U.#$! $.)V%,! '.%! $#1*#9#4(*'!@(#*! %99%4'! )9! $'#@38#! IG! yL;! cd{! }!

LNd0chb!+!x!M0MNK;!'#@%!IG!yL;!cO{!}!Ne0dgb!+!x!M0MNK;!(*,!(*!#*'%&(4'#)*!%99%4'!$'#@38#!?!1&)3+!IG!yL;!cd{!

}!]0c]b!+!x!M0M]K;!*)!$'#@38#!?!'#@%!?!1&)3+!#*'%&(4'#)*!V($!)-$%&B%,0!D%!(&%!3*(-8%!')!$311%$'!V.H!

'V)!1&)3+$!,#99%&%,!,3&#*1! 9%(&! 8%(&*#*1! #*! '.%!%(&8H!+.($%!-3'!,#,!*)'! $.)V!$#1*#9#4(*'! #*'%&(4'#)*;!
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! gg!

.)V%B%&!(!$3,,%*!,%48#*%!V($!)-$%&B%,!#*!'.%!*)=&%@#*,%&!1&)3+!('!'.%!%*,!)9!9%(&!8%(&*#*1;!+%&.(+$!

'.#$!4)38,!-%!'.%!&%($)*!9)&!$'#@38#!?!'#@%!?!1&)3+!$#1*#9#4(*'!#*'%&(4'#)*0!!

!

T'G+*!KKH!@*'-!:9V7V;!98B#!23,&-.!6'G&(3'(&$-_!'%k3&#&(&$-_!*5(&-%(&$-!'-2!,*?*5(&-%(&$-! 4$,!G$(6!.,$3I#!
:,*1&-2*,!'-2!-$?,*1&-2*,;!
!

! B*1&-2*,!:aK;! P$?,*1&-2*,!:\c;!

@*'-!98B!:9V7V;! 89n! 89?! 89n! 89?!

b'G&(3'(&$-! M0Ng!IM0N]K! M0Nh!IM0NOK! M0NO!IM0NOK! M0Ne!IM0NOK!

"%k3&#&(&$-! M0]]!IM0OOK! M0NM!IM0McK! M0ee!IM0N]K! M0NL!IM0MdK!

S5(&-%(&$-! M0LN!IM0LgK! M0Md!IM0NhK! M0N]!IM0NdK! M0NN!IM0NgK!

B*?*5(&-%(&$-! M0OO!IM0OeK! M0L]!IM0OhK! M0ee!IM0eeK! M0OL!IM0OOK!

!

!

U.%!%99%4'!)9!(!&%@#*,%&!)*!%?'#*4'#)*!-%'V%%*!'.%!1&)3+$!9&)@!'.%!(4r3#$#'#)*!+.($%!')!'.%!%?'#*4'#)*!

+.($%!V($!($$%$$%,!3$#*1!'.%!'.&%%=V(H!52Si5!@(#*!%99%4'$l!U#@%!I(4r3#$#'#)*!(*,!%?'#*4'#)*K;!$'#@3=

8#! IR7m! (*,! R7=K! (*,! 1&)3+! I&%@#*,%&! (*,! *)=&%@#*,%&K0! U.#$! $.)V%,! '.%! $#1*#9#4(*'!@(#*! %99%4'! )9!

$'#@38#!IG!ye;!ch{!}!Ndg0gcb!+!x!M0MNK;!(!$'#@38#!?!'#@%!IG!ye;!ch{!}!hc0Mgb!+!x!M0MNK!(*,!$'#@38#!?!1&)3+!

#*'%&(4'#)*!IG!ye;!ch{!}!NL0cNb!+!x!M0MNK!-3'!*)!%99%4'!)9!'.%!1&)3+!)&!#*'%&(4'#)*0!5!+)$'!.)4!'='%$'!4)*=

9#&@%,!'.('!+(&'#4#+(*'$!.(,!.#1.%&!7R\$!#*!&%$+)*$%$!')!'.%!R7m!4)@+(&%,!')!'.%!R7=!,3&#*1!(4r3#$#=

'#)*! I'&#(8-8)4W$N=cb! &%@#*,%&l! 'eM! }! c0eNb! +! x! M0MNb! *)=&%@#*,%&l! 'ed! }! Nc0Ogb! +! x! M0MNK0! U.%! O=D(H!

52Si5!V($!,%$#1*%,! ')! #*B%$'#1('%! '.%! 1&)3+! I&%@#*,%&! B$0! *)=&%@#*,%&K! Ö!a"2G! I0)+! /,1! 2'.K! 9)&!

&(*1%! 4)&&%4'%,!Ü!7R\$! IR7m!@#*3$!R7=K!,3&#*1!%?'#*4'#)*!(*,! &%=%?'#*4'#)*0!\%$38'$! $.)V! '.%!@(#*!

%99%4'$!)9!'#@%!?!1&)3+!IG!yN;!ch{!}!O0dhb!+!x!M0M]K!(*,!'#@%!?!1&)3+!?!a"2G!IG!yN;!ch{!}!e0heb!+!x!M0M]K!

I$%%!9#13&%!NeK0!

!
Y&.3,*!KaH!N+$(!#6$E#!2&44*,*-(&'+!98B#!1*'-#!:89n!1&-3#!89?;!23,&-.!*5(&-%(&$-!'-2!,*?*5(&-%(&$-!4$,!G$(6!

.,$3I#!'-2!*5I+&%&(+J!4$,!@*(!:@*(dd@*(!'-2!['+dd@*(;!'-2!['+i['+!:['+dd['+;!
!
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! gh!

!
Y&.3,*!K\H!N+$(!#6$E#!2&44*,*-(&'+#!:89n!1&-3#!89?;!98B#!1*'-!:B*?*5(&-%(&$-!1&-3#!S5(&-%(&$-;!4$,!G$(6!
.,$3I#!'-2!4$,!@*(!:@*(dd@*(!'-2!['+dd@*(;!'-2!['+i['+!:['+dd['+;V!P$(*H!-V#V!2*-$(*#!-$-?#&.-&4&%'-(!

+*)*+!'-2!'#(*,&#D#!2*-$(*#!#&.-&4&%'-(!2&44*,*-%*#_!p!"q!cVc\_!p#!"q!cVcK!
!

!

G)&!93&'.%&!48(&#'H!V%!+%&9)&@%,!(*)'.%&!L=V(H!52Si5!V#'.!'.%!@(#*!%99%4'$l!6&)3+!I&%@#*,%&!B$0!*)=

&%@#*,%&K!?!1%*%!I0)+!/,1!2'.K{!9)&!Ü!7R\$!I"(HO!@#*3$!"(HLK0!U.#$!$.)V%,!'.%!$#1*#9#4(*'!@(#*!%99%4'!

)9!1&)3+!IG!yN;!ch{!}!O0dhb!+!x!M0M]K!(*,!1&)3+!?!1%*%!IG!yN;!ch{!}!e0heb!+!}!M0MOK!I$%%!9#13&%!N]K0!G)8=

8)V=3+!'='%$'$!V%&%!3$%,!')!4)@+(&%!'.%!&%@#*,%&!(*,!*)=&%@#*,%&!1&)3+!V#'.!&%1(&,!')!'.%!(@)3*'!

)9!(''%*3('#)*!-%'V%%*!>%'!B$0!i(8!a"2G!4(&&#%&$!9)&!&(*1%!4)&&%4'%,!Ü!7R\$!IR7m!@#*3$!R7=K!,3&#*1!

%?'#*4'#)*! (*,! &%=%?'#*4'#)*! +.($%! 9)&! '.%! ,#99%&%*'#(8! B(83%$! -%'V%%*! >%'=4(&&#%&! I'O]! }! =O0egb! +! x!

M0MMNK!V.#4.!,#99%&%,! $#1*#9#4(*'8H!V#'.! 8)V%&! B(83%$! 9)&! '.%! &%@#*,%&! 1&)3+;!V.#8%!,#99%&%*'#(8!i(8=

4(&&#%&!I']L!}!M0NOb!+!z!M0M]K!B(83%$!,#,!*)'!,#99%&!$#1*#9#4(*'8H0!G3&'.%&@)&%;!>%'!B$0!i(8!4(&&#%&!,#99%&%,!

$#1*#9#4(*'8H!#*!'.%!&%@#*,%&!1&)3+!I'Od!}!=L0O]b!+!x!M0MNK;!V.#8%!>%'!B$0!i(8!4(&&#%&!B(83%$!,#,!*)'!,#99%&!

$#1*#9#4(*'8H!I'ec!}!N0Mgb!+!z!M0M]K!

!

LVMVa!7&#%3##&$-!

!

J*! '.%!+&%$%*'! $'3,H;!V%!,#,!*)'! 9#*,! '.%!%99%4'!)9! '.%!<=>?! 1%*%!B(&#(*'!)*! 9%(&! 8%(&*#*1!($! $.)V*!

+&%B#)3$8H!I:)*$,)&9;!%'!(80;!LMNMb!7)8#@(*;!%'!(80;!LMNMK0!J*!(,,#'#)*;!V%!(8$)!,#,!*)'!)-$%&B%!(!$#1*#9#=

4(*'!%99%4'!)9!'.%!<=>?!1%*%!)*!%?'#*4'#)*0!P)V%B%&;!V%!$.)V%,!'.%!$#1*#9#4(*'!%99%4'!)9!<=>?!1%*%!#*!

'.%! -8)4W(1%! )9! 9%(&! &%'3&*! B#(! (! '(&1%'#*1! &%4)*$)8#,('#)*! @%4.(*#$@0! 7+%4#9#4(88H;! >%'=4(&&#%&$!

$.)V%,!(!$#1*#9#4(*'!%99%4'!4)@+(&%,!')!i(8=4(&&#%&$!-%'V%%*!(*,!V#'.#*!'.%!1&)3+$!IG#13&%!N]K0!\%=

$38'$! $311%$'! &%@#*,%&!@),38('%,! '.%!<=>?!>%'! 4(&&#%&;! #0%0! 9%(&!@%@)&H! &%'3&*!V($!+&%B%*'%,!B#(!

&%4)*$)8#,('#)*!#*!'.%!&%@#*,%&!1&)3+0!U.%&%!V($!*)!$#1*#9#4(*'!%99%4'!)-$%&B%,!#*!&%4)*$)8#,('#)*!9)&!

'.%!&%@#*,%&!#*!<=>?!i(8=4(&&#%&0!!
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! gc!

5$! #'!.($!-%%*!V%88!,)43@%*'%,! #*! %(&8#%&! 9#*,#*1$;!>%'=4(&&#%&$!)9!<=>?!.(B%! $.)V*! #@+(#&%,! 9%(&!

%?'#*4'#)*!I7)8#@(*;!%'!(80;!LMNMK0!U.%!>%'=4(&&#%&!)9!<=>?!#$!$3++)$%,!')!-%!'.%!+&#@%!$3$+%4'!9)&!'.%!

(*?#%'H!)&!@%@)&H!,H$93*4'#)*! IP(Y4(W;! %'! (80;! LMMdb!:)*$,)&9;! %'! (80;! LMNMK0! 7)8#@)*!(*,! 4)88%(13%$!

ILMNMK!,%$#1*%,!(!$'3,H!')!'%$'!'.%!%99#4(4H!)9!'.%!<=>?!1%*%!#*!%?'#*4'#)*!'&(#*#*1!#*!-)'.!.3@(*!(*,!

(*#@(8!@),%8$0!J*!'.%#&!$'3,H;!'.%H!,%@)*$'&('%,!'.('!>%'=4(&&#%&$!)9!-)'.!.3@(*$!(*,!(*#@(8$!9(#8%,!

')!%?'#*13#$.! 9%(&0!U.%H!$344%$$9388H! $.)V%,! '.%!%99%4'$!)9!<=>?! )*!%?'#*4'#)*l!>%'=4(&&#%&$! $.)V%,!

.#1.%&!9%(&!&%$+)*$%$!9)&!-)'.!(!'.&%('%*#*1!(*,!*%3'&(8!43%0!U.#$!9#*,#*1!$311%$'%,!'.('!>%'=4(&&#%&$!

$.)V!,H$93*4'#)*!#*!*%3&(8!4#&43#'&Hb!'.%H!(8$)!&%+)&'%,!'.('!'.%!<=>?!1%*%!%99%4'!)*!9%(&!(4r3#$#'#)*!

V($!*)*=$#1*#9#4(*'0!!

!

S3&!&%$38'$!,#,!*)'!&%+8#4('%!'.%!+&%B#)3$!9#*,#*1$!)9!:)*$,)&9!(*,!4)=V)&W%&$!ILMNMK0!U.%H!$.)V%,!

'.%!$#1*#9#4(*'!<=>?!1%*%!%99%4'!#*!9%(&!(4r3#$#'#)*!3$#*1!(B%&$#B%!,#99%&%*'#(8!9%(&=4)*,#'#)*#*10!U.%#&!

9#*,#*1! $311%$'%,! '.%! ,H$93*4'#)*#*1! )9! '.%! (@H1,(8(=,%+%*,%*'! 9%(&=4)*,#'#)*#*1! #*! <=>?! >%'=

4(&&#%&$;!(8$)!$311%$'#*1!(*!#@+)&'(*'!&)8%!)9!a"2G!$#1*(8#*1!#*!(@H1,(8(=,%+%*,%*'!8%(&*#*10!7#@#8(&=

8H;!P(Y(4W!(*,!4)88%(13%$!ILMMdK!&%+)&'%,!'.%!+)'%*'#('#)*!)9!(!$'(&'8%!&%$+)*$%!9)&!R7m!#*!<=>?!2)=

@%'!I#0%0;!i(8=4(&&#%&$K!4)@+(&%,!')!>%'=4(&&#%&$0!U.%H!,%@)*$'&('%,!'.('!>%'=4(&&#%&$!$.)V!(!$+%4#9#4!

,%9#4#'!)9!9%(&!8%(&*#*10!J*!)3&!$'3,H;!V%!,#,!*)'!)-$%&B%!$34.!%99%4'!,3&#*1!9%(&!(4r3#$#'#)*!(*,!%?'#*4=

'#)*0! P)V%B%&;! (9'%&! 9%(&! &%'&#%B(8! 9)88)V%,! -H! &%4)*$)8#,('#)*! V%! 9)3*,! ,%9#4#'! -%.(B#)&! #*! >%'=

4(&&#%&$!#*!'.%!&%@#*,%&!1&)3+!4)@+(&%,!')!'.%!*)=&%@#*,%&!1&)3+0!J*!(,,#'#)*;!>%'=4(&&#%&$!,#99%&%,!

$#1*#9#4(*'8H!9&)@!'.%!2)*=>%'!Ii(8K=4(&&#%&K!#*!'.%!&%@#*,%&!1&)3+0!544)&,#*1!')!)3&!W*)V8%,1%;!'.%!

&%($)*!9)&!$34.!,#$4&%+(*4H!@#1.'!-%!,3%!')!@%'.),)8)1#4(8!,#99%&%*4%$0!U.%!43&&%*'!$'3,H!3$%,!'.%!

1%)@%'&#4!9#13&%$!($!(!R7!$'#@383$;!V.#4.!#$!$#@#8(&!')!U)&%*'$=\),%F!)+!'.0!ILMNLK!V.#8%!#'!#$!,#99%&%*'!

9&)@!:)*$,)&9!)+!'.0!ILMNMK;!V.)!3$%,!%@)'#)*(8!$'#@38#!($!(!R70!J'!#$!(8$)!*)'%V)&'.H!'.('!'.%!%(&8#%&!

%B#,%*4%! $.)V%,! '.%! 1%*%'#4! ,#99%&%*4%$!V#'.! '.%! $'(&'8%! &%$+)*$%! *)'!V#'.! '.%! 7R\! IP(Y4(W;! %'! (80;!

LMMdb!:)*$,)&9;!%'!(80;!LMNMK0!\%$38'$!#*!'.%!43&&%*'!$'3,H!(&%!$#@#8(&!')!'.%!%(&8#%&!9#*,#*1$!)9!P#Y(4W!

ILMMdK!n!:)*$,)&9!ILMNMK!V#'.!7R\0!!

!

6%*%!W*)4W)3'!$'3,#%$!.(B%!&%B%(8%,!'.%!&%138(')&H!-%.(B#)&!)9!a"2G!#*!$H*(+'#4!+8($'#4#'H!IQ(+8(*;!

LMNMK0! :#3! (*,! 4)=V)&W%&! ILMMeK! $.)V%,! '.('! (! 8)V=8%B%8! )9! a"2G! #*! '.%! .#++)4(@+3$! 8%(,$! ')! (!

8%(&*#*1!,%9#4#'!#*!(*#@(8$0!/))&!8%(&*#*1!V($!)-$%&B%,!#*!4)*'%?'3(8!9%(&=4)*,#'#)*#*1!$311%$'#*1!'.('!

.#++)4(@+3$=,%+%*,%*'! 8%(&*#*1!&%r3#&%$!*)&@(8! 8%B%8$!)9!a"2G!%?+&%$$#)*0! J*!(,,#'#)*;!4)*'%?'3(8!
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