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;1%51!5#;(%5*1+!X9�OB<BH!,(+!.%$"#!<1+*,%1U!

!

^]C]C& &H;9:;<:<PK9A:7&M9&8<&P@9?:;<&
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!

!

!

!

!



=BOJL9BHJ4!~!=uOY^Y4!

! ,0

!<X8<&^]&F&& O%1'1;*()'#0!$'*+*F1,#0!"1%1!(+!(T"(%*;()'#!c!,(!+1!+1!)*T'1;1+*F15*R)!,(!+#0!.%1)#0!
;1EF!

!9PO9;<:@;<&M9&O;769?7& 37A69A:;<6KfA&M9&3<B2"GC&

O(;"(%1'$%1!,(!(&$++*5*R)!8caa!�<@! aUe!l!,(!<18YA@`!

O(;"(%1'$%1!,(!(&$++*5*R)!8caa!�<@ cUa!l!,(!<18YA@`

O(;"(%1'$%1!,(!(&$++*5*R)!8caa!�<@! gUa!l!,(!<18YA@`!
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(+!(0'%1'#!;(,*#!8h@!5#)!(+!5#+#%!1;1%*++#!V!+#0!(0'%1'#0!&1C#0!8c/!`!V!g@!5#)!+#0!'#)#0!%#C#!V!51:2� U!J+!'#)#!;q0!:$(%'(!,(!
K(%,(!(0'q!10#5*1,#!1+!(0'%1'#!o!V!&1C1!+1!*)'()0*,1,!,(+!5#+#%!5#):#%;(!0(!'%1'1!,(!+#0!(0'%1'#0!b!V!e/!"#%!#'%#!+1,#!(+!

'#)#!51:2� !5+1%#!(0'q!10#5*1,#!1+!(0'%1'#!g/!(+!51:2� !#05$%#!1+!(0'%1'#!`!V!(+!'#)#!%#C#!(0'q!10#5*1,#!1+!(0'%1'#!cU!

!

H1!O1&+1!eUg!;$(0'%1!+1!"%#"#%5*R)!,(!:1;*+*10!()5$(0'1,10!()!51,1!)*K(+!0#5*#(5#)R;*5#!V!+1!

"%#"#%5*R)!'#'1+/!0(.�)!+#0!,1'#0!,(!9XJP9/!`aaaU!

!

!<X8<&a]&_& 4'1'$0!4#5*#(5#)R;*5#!,(!+#0!>1&*'1)'(0!,(!+1!5*$,1,!,(!S(%15%$F!&

)KN98&$76K7967AfPK67s& &n&J@9?:;<&& n&H7X8<6KfA&B*)%1*m&CDDDG&

o! ceUg! cjUgc!

b! hdU`e! hoUaj!

e! aUgo! cUao!

h! `gUch! `cUbe!

g! caUhe! ccUod!

` aUaa aUaa

c! aUgo! aUca!

�!X*K(+!0#5*#(5#)R;*5#!5#%%(0"#),(!1!+10!,(05%*"5*#)(0!%(1+*F1,10!"#%!9XJP9!()!`aaa!

!

B�)!5$1),#!+10!"%#"#%5*#)(0!()'%(!+#0!,1'#0!,(!9XJP9/!`aaa!V!+10!#&0(%K1,10!5#%%(0"#),(!()!

&$()1!:#%;1/!)#!0(!"$(,(!10(.$%1%!7$(!,*5>#0!0(5'#%(0!(5#)R;*5#0!"(%;1)(F51)!1+!,E1!,(!>#V/!"#%!

+#!'1)'#!0(!,(5*,*R!,(051%'1%!(0'1!5+10*:*515*R)U!

X*K(+!
4#5*#(5#)R;*5#!

o!
b!
e!
h!
g!
`!
c!
!
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! -1!

a]E]C& .K<;K7&M9&67A?@P7&M9&:7;:K88<&M9&P<QR&

J+!,*1%*#!,(!5#)0$;#!%(5#"*+R!*):#%;15*R)!15(%51!,(!+#0!>q&*'#0!,(!5#;"%1!V!1+;15()1;*()'#!

,(!'#%'*++1!,(!;1EF/!+#0!5$1+(0!0(!"$(,()!#&0(%K1%!()!+1!O1&+1!eUhU!!

!

!<X8<&a]&^&& Aq&*'#0!,(!5#;"%1!V!1+;15()1;*()'#!,(!'#%'*++10!,(!;1EF!()!+1!5*$,1,!,(!S(%15%$F&

& H;7O7;6KfA&M9&
=7L<;9?&&

Z;96@9A6K<&M9&37PO;<&& &

O#,#0!+#0!,E10! oeUbo!l!

<1,1!'(%5(%!,E1! cgUaa!l!

^#0!K(5(0!1!+1!0(;1)1! jUaa!l!

M)1!K(F!1!+1!0(;1)1! `Uggl!

=()#0!,(!$)1!K(F!1!+1!0(;1)1! cUaa!l!

3<A:KM<M&M9&37PO;<&! !

g!i.!#!;q0! a!l!

`!i.!�!`Ue!i.!! cbUgh!l!

cUe!i.! ceUeg!l!

c!i.! ghUbo!l!

aUe!i.! gcUgg!l!

;()#%!7$(!aUe!i.! `Ugg!l!

4@L<;&M9&67PO;<&! !

L("1%'*,#%! hgUbo!l!

O#%'*++(%E1! hcUgg!l!

B&1%%#'(0! bUgg!l!

O*(),1!,(!5#)K()*()5*1!! eUgh!l!

4$"(%;(%51,#! gUgg!l!

!K9PO7&M9&<8P<69A<PK9A:7& !

c3g!,E10! jgUbo!l!

g3b!,E10! oUgg!l!

c!0(;1)1! eUgg!l!

=q0!,(!c!0(;1)1! gUbo!!l!

!
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<#;#!0(!;()5*R!5#)!1)'(%*#%*,1,/! +10!'#%'*++10!0#)!$)!1++*;()'#!;$V!5#)0$;*,#!()! +1!5*$,1,!

,(!S(%15%$F/!+#0!%(0$+'1,#0!,(;$(0'%1)!7$(!�)*51;()'(!(+!c!l!,(!+#0!>#.1%(0!5#;"%1!'#%'*++1!5#)!$)1!

:%(5$()5*1!;()#%! 1! $)1! K(F! 1! +1! +1! 0(;1)1U! H1! 51)'*,1,! ,(! 5#;"%1! ,("(),(! ,(! ,*K(%0#0! :15'#%(0!

5#;#6!(+!'1;1�#!,(!+1!:1;*+*1/!(+!5#)0$;#!*),*K*,$1+!V!+1!:%(5$()5*1!,(!5#;"%1/!�)*51;()'(!(+!`Ugg!l!

,(!+1!"#&+15*R)!%(1+*F1!$)1!5#;"%1!;()#%!1!aUe!i.U!J)!5$1)'#!1+!+$.1%!,#),(!+1!"#&+15*R)!5#;"%1!+10!

'#%'*++10/! (+! je! l! "%(:*(%(! %(1+*F1%+#! ,*%(5'1;()'(! ()! +1! '#%'*++(%E1! #! 5#)! %("1%'*,#%(0/! ,(C1),#! 1! +10!

'*(),10!,(!1&1%%#'(0/!,(!5#)K()*()5*1!V!0$"(%;(%51,#0!5#)!(+! %(0'1)'(U!L(:%*.(%15*R)!(0!(+!;2'#,#!

;q0! 5#;$)! "1%1! (+! 1+;15()1;*()'#/! 5#)! $)! dcUg!l/! %1FR)! "#%! +1! 5$1+! (+! jgUbo!l!,(! +1! "#&+15*R)!

1:*%;R!5#)0(%K1%!0$0!'#%'*++10!,(!$)#!1!'%(0!,E10!$)*51;()'(/!5#)!+#!5$1+/!0(!%(,$5(!+1!"#0*&*+*,1,!,(!$)!

*)5%(;()'#!,(!5#)'1;*)15*R)!"#%!;*5#'#T*)10!,$%1)'(!(+!1+;15()1;*()'#U!

&

a]E]C]E& 3<;<6:9;KR<6KfA&M9&8<&:7;:K88<&M9&P<QR&

H1!N*.$%1!eUe!;$(0'%1!+1!:$)5*R)!,(!,()0*,1,!,(+!"(0#!,(!+10!'#%'*++10!,(!;1EF!,(!+1!5*$,1,!,(!

S(%15%$F/! (+! "(0#! ,(! $)1! '#%'*++1! ,(!;1EF! *&1! ,(0,(! +#0! cb! >10'1! +#0! gh! .%1;#0! 1"%#T*;1,1;()'(/!

,("(),*(),#!,(+!+$.1%!,(!5#;"%1U!H10!'#%'*++10!7$(!0#)!(+1&#%1,10!5#)!>1%*)1!,(!;1EF!)*T'1;1+*F1,#!

.()(%1+;()'(!0#)!,(!;()#%!"(0#!5#;"1%1,#!5#)!+10!7$(!)*T'1;1+*F1)! -,!"-0$U!H#0!,1'#0!#&0(%K1,#0!

:$(%#)!1C$0'1,#0!1!$)1!,*0'%*&$5*R)!)#%;1+!"1%1!5#)0'%*$%!+1!G^NU!

!

ZKL@;<&a]&a& G^N!,(+!"(0#!,(!'#%'*++10!()!+1!5*$,1,!,(!S(%15%$F&
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S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�
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^(!;1)(%1!0*;*+1%!()!+1!:*.$%1!eUb!0(!;$(0'%1!+1!G^N!,(+!5#)'()*,#!,(!;1EF/!+1!5$1+!0(!1C$0'R!

1!$)1!,*0'%*&$5*R)!)#%;1+U!!

!

!

ZKL@;<&a]&F& G^N!,(+!5#)'()*,#!,(!;1EF!()!'#%'*++1!,(!+1!5*$,1,!,(!S(%15%$F&

!

H1! O1&+1! eUeU! ;$(0'%1! +#0! "1%q;('%#0! ,(! +10! G^N! ,(+! "(0#! V! (+! 5#)'()*,#! ,(!;1EF! ,(! +10!

'#%'*++10!()! +1!5*$,1,!,(!S(%15%$FU!H#0!,1'#0!,(!()'%1,1!0(! %(:*(%()!1! +#0!"1%q;('%#0!,(! +#0!K1+#%(0!

#&0(%K1,#0!V!+1!0*;$+15*R)!0(!%(:*(%(!1+!1C$0'(!>(5>#!"#%!+1!G^NU!

!

!<X8<&a]&a! <#;"1%15*R)!,(+!"(0#!,(!+10!'#%'*++10!()!+1!5*$,1,!,(!S(%15%$F!V!,(!0$!5#)'()*,#!,(!
;1EF!5#)!+#0!#&'()*,#0!"#%!1C$0'(!,(!+1!,*0'%*&$5*R)!)#%;1+!

! ! G%#;(,*#! =(,*1)1! ^(0K*15*R)!(0'q),1%! Gde!

!
X!
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S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�
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a]E]C]C& 37A?@P7&M9&:7;:K88<&M9&P<QR&

4(!#&'$K#!(+! 5#)0$;#!,*1%*#! "%#;(,*#! ,(! '#%'*++10! V! +#0! ,1'#0! :$(%#)!1C$0'1,#0!1! $)1!G^NU!

M)1!"(%0#)1!(%1!5#)0*,(%1,1!5#)0$;*,#%!0*!5#)0$;E1!'#%'*++1!1+!;()#0!()!$)#!,(!+#0!'%(0!,E10!()!+#0!

7$(! (%1! 1"+*51,#! (+! ,*1%*#! ,(! 5#)0$;#! ,(! '#%'*++1U! H1! "#&+15*R)! )#! 5#)0$;*,#%1! :$(! *)'%#,$5*(),#!

;(,*1)'(!$)1!:$)5*R)!&*)#;*1+!5#)!caa/aaa!*'(%15*#)(0!$'*+*F1),#!(+!;2'#,#!=#)'(!<1%+#U!!

H1!O1&+1!eUb!;$(0'%1!(+!"#%5()'1C(!,(!5#)0$;*,#%(0!,(!'#%'*++1!"1%1!51,1!'*(;"#!,(!5#;*,1/!

,*:(%()5*1),#!()'%(!>#;&%(0!V!;$C(%(0U!H1!>#%1!,(!+1!5#;*,1!%(0$+'R!0(%!(+!;#;()'#!()!7$(!(+!;1V#%!

"#%5()'1C(!,(!"(%0#)10!5#)0$;*(%#)!'#%'*++1/!5#)!$)!djUac!l/!V!(+!;()#%!:$(!(+!,(01V$)#!5#)!$)!o`U`!

l!,(!5#)0$;*,#%(0U!!

!

!<X8<&a]&F& G#%5()'1C(!,(!5#)0$;*,#%(0!,(!'#%'*++1!()!51,1!'*(;"#!,(!5#;*,1!

!K9PO7&M9&67PKM<& !7:<8&BnG& "7PX;9?&BnG& J@T9;9?&BnG&

37A?@PKM7;9?&9A&
M9?<h@A7!

bcb!8o`U`a!l@! gae!8o`Uec!l@! gca!8ocUhg!l@!

37A?@PKM7;9?&9A&
67PKM<!

jgd!8djUac!l@! hch!8djUacl@! h`e!8doUd`!l@!

37A?@PKM7;9?&9A&69A<! bjh!8odUdc!l@! ghd!8j`Uoa!l@! gge!8ooUcd!l@!

37A?@PKM7;9?&!7:<89?! jhg!8djUhjl@! hcd!8ddU`d!l@! h`h!8doUoa!l@!

!

J)! +1!O1&+1! eUo! 0(!;$(0'%1)! +#0! "1%q;('%#0! (0'1,E0'*5#0! ,(! +1!G^N!,(+! 5#)0$;#!,(! '#%'*++1!

8)�;(%#!,(!"*(F10@U!H1!"#&+15*R)!;105$+*)1!5#)0$;(!;q0!'#%'*++10!7$(!+10!;$C(%(0!V!(+!%1).#!,(!(,1,!

7$(!'*()(!(+!;1V#%!5#)0$;#!,(!'#%'*++10!(0!()'%(!+#0!ch!V!be!1�#0U!J+!"%#;(,*#!,(+!)�;(%#!,(!'#%'*++10!

5#)0$;*,10! "#%! +1! "#&+15*R)/! *)5+$V(),#! >#;&%(0! V! ;$C(%(0/! (0! dU`d! '#%'*++10U! J+! 5#)0$;#! ()! (+!

"(%5()'*+!de!(0!,(!`bUoa!'#%'*++10U!!

!

!

!

!

!

!

!
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!<X8<&a]&b&& Z@A6KfA&M9&M9A?KM<M&M9&H;7X<XK8KM<M&M98&67A?@P7&MK<;K7&M9&:7;:K88<?&9A&8<&
6K@M<M&M9&+9;<6;@R!

<+10*:*515*R
)!

X�;(%#!,(!
5#)0$;*,#%(

0!

G%#;(,*#!

8G*(F10@!

=(,*1)1!

8G*(F10@!

^(0K*15*R)!(0'q),1%!

!

G(%5()'*+!de!

8G*(F10@!

^*:(%()5*1!
(0'1,E0'*5

1!

! <#;"1%15*R)!
^1'#0!
,(!

()'%1,1!

4*;$+15*R
)!

^1'#0!
,(!

()'%1,1!

4*;$+15*R
)!

^1'#0!
,(!

()'%1,1!

4*;$+15*R
)!

^1'#0!
,(!

()'%1,1!

4*;$+15*R
)!

!

A#;&%(0! jhg! ccUgc! ccUgc! dUbo! dUe`! jUbh! oUdh! `oUbb! `bUoa! B!

=$C(%(0! jhg! oUhj! oUhj! bUbb! bUgb! eUbc! eUad! ceUbo! coUg`! -!

e3ce!1�#0! jhg! bUo`! bUjo! hUbo! eUga! jUac! eUje! cdUgg! cjUh`! ^!

ce3be!1�#0! jhg! caUa`! caUah! jUcc! jUeo! oUhe! bUoe! `hUbo! `gUab! B!

m!be!1�#0! jhg! oUac! oUac! bUgg! eUdc! hUda! hUda! cgUgg! cbUea! ^!

O#'1+! jhg! dU`d! dUgo! jUaa! oUjc! oUeg! bUog! `hUaa! ``Uhe! <!

�!^(&*,#!1!+1!,*:(%()5*1!()!51,1!5+10*:*515*R)!$)!%(!;$(0'%(#!:$(!%(1+*F1,#!1"+*51),#!(+!=2'#,#!=#)'(!
<1%+#!1!"1%'*%!,(!+#0!,1'#0!,(!()'%1,1/!0(!%(1+*F1%#)!jhg!*'(%15*#)(0!"1%1!51,1!5+10*:*515*R)!

^*:(%()'(0!+('%10!*),*51)!,*:(%()5*1!0*.)*:*51'*K1U!H10!5#;"1%15*#)(0!:$(%#)!%(1+*F1,10!5#)!$)1!"%$(&1!
)#3"1%1;2'%*51!�%$0i1+3D1++*0!5#)!$)1!"�aUae!

!

H1!N*.$%1!eUo!;$(0'%1!+1!G^N!,(+!5#)0$;#!,*1%*#!,(!'#%'*++10!"1%1!+1!"#&+15*R)!,(!+1!5*$,1,!,(!

S(%15%$FU! M)! e!l! ,(! +1! "#&+15*R)! 5#)0$;(!;()#0! ,(! cUo! '#%'*++10! ,*1%*10/! ;*()'%10! 7$(! #'%#! e!l!

5#)0$;(!;q0!,(!`h!'#%'*++10!"#%!,E1U!

!

ZKL@;<&a]&b& N$)5*R)!,(!,()0*,1,!,(+!5#)0$;#!,(!'#%'*++1!()!+1!5*$,1,!,(!S(%15%$F/!1C$0'1,1!1!$)1!
,*0'%*&$5*R)!.1;;1!
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S(%15%$F!85#)0$;*,#%(0!V!)#!5#)0$;*,#%(0@/!,(! +1!;*0;1!;1)(%1! :$(!(0'*;1,1!"1%1!51,1!"%#,$5'#!

,(%*K1,#!,(!;1EFU!

!

!
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! /)

!

ZKL@;<&a]&ED&& 9).(0'1!,*1%*1!(0'*;1,1&BJ^9@&,(+!5#)0$;#!,(!O1;1+(0!()!+1!5*$,1,!,(!S(%15%$F!

H1! O1&+1! eUco!;$(0'%1! (+! B)q+*0*0! ,(! 5#K1%*1)F1! 8BX<YSB@! ,(+! 5#)0$;#! ,(! +#0! "%#,$5'#0!

,(%*K1,#0!,(+!;1EF/!+#0!5$1+(0!0#)!*)'(%"%('1,#0!"1%1!51,1!"%#,$5'#!

&

!<X8<&a]&Eb B)q+*0*0!,(!<#K1%*1)F1 ,(+!5#)0$;#!,(!"%#,$5'#0!,(%*K1,#0!,(+!;1EF

! O#%'*++1! O15#0! O#0'1,10! B)'#C*'#0! O1;1+(0! <>*+17$*+(0! J07$*'(0! B'#+(!

_!a! caUh`�! oUae�! ceU`c�! hbUag�! c`Ugh�! `cU`o�! bUa`�! cUah�!

_!c! oUba�! cbU`d�! c`Ujj�! geUgo�! ccUej�! `eUdg�! aUbj! aUed!

_`! gUee�! gUad! 3`Ujc! 3aUea! cUcd! 3cUc`! 3cUee! aUbg!

_Z! 3`Uda�! 3`Uhc! 3hUaj�! 3ccUdd�! 3hUea�! 3`Ubb�! 3aUdd! aUag!

_`Z! 3hUe`�! 3jUaj�! 3bUb`�! 3ceUbj�! 3dUeh�! 3dUeo�! 3aUag! aUgb!

_aZ! gU``! cU``! cUda! bUege`! cUee�! 3aUhe�! 3aUbj! aU`j!

�!^*:(%()5*1!0*.)*:*51'*K1!$'*+*F1),#!$)1!"%$(&1!O$i(V!8"!}!aUae@!

!

!7;:K88<&

H1!J5$15*R)! 8h@! 1C$0'1,1! "1%1! '#%'*++1!;$(0'%1! 7$(! (+! 5#)0$;#! "1%1! $)! >#;&%(! "%#;(,*#! 8

01 =x / 02 =x /! 03 =x @! (0! caUh`! '#%'*++10! 8
0β @U! H1! ;$C(%! "%#;(,*#! 8 01 =x / 02 =x /! 13 =x @!

5#)0$;(! `Ud! '#%'*++10! ;()#0! 8
3β @! 7$(! (+! >#;&%(! "%#;(,*#/! V! (0'1! %(,$55*R)! (0! (0'1,E0'*51;()'(!

&#% )$#*

'#%( )%#%( '#%(

%#%%%

%#%%*

%#%%+

%#%%$

%#%%,

%#%!%

%#%!*

%#%!+

%#%!$

%#%!,

:*
% %

*
%

+
%

$
%

,
%

!
%
%

!
*
%

!
+
%

!
$
%

!
,
%

!
"
#
$%
&
'
&
(&
"
(5
*+
,
'
,
%-
%&
'
&

.(2'34(&01

S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�
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0*.)*:*51'*K1U! B,(;q0! +1! J5$15*R)! 8h@! "1%1! '#%'*++10! *),*51! 7$(! (+! "(0#! V! +1! (,1,! (0'q)!

0*.)*:*51'*K1;()'(!V!"#0*'*K1;()'(!5#%%(+15*#)1,10!5#)!(+!5#)0$;#!8
1β !V!

2β @f!V!7$(!+#0!>#;&%(0!,(!

;1V#%!"(0#!5#;()!;q0!'#%'*++10!7$(!+10!;$C(%(0!,(!;1V#%!"(0#!8
13β @U!!

!

!<67?&

H1! ! J5$15*R)! ! 8h@! ! 1C$0'1,1! ! "1%1! ! '15#0! ! ;$(0'%1! ! 7$(! ! (+! ! 5#)0$;#! ! "1%1! ! $)! ! >#;&%(!!

"%#;(,*#!!8 01 =x / 02 =x /! 03 =x @!(0!oUae!4!8
0β @U!B,(;q0!+1!J5$15*R)!8h@!"1%1!0('#"!*),*51!7$(!(+!

"(0#! (0! 0*.)*:*51'*K1;()'(! V! "#0*'*K1;()'(! 5#%%(+15*#)1,#! 5#)! (+! 5#)0$;#! 8
1β ! V!

2β @f! V! 7$(! +#0!

>#;&%(0!,(!;1V#%!"(0#!5#;()!;q0!7$(!+10!;$C(%(0!,(!;1V#%!"(0#!8
13β @U!!

%

%

%

%

!7?:<M<?&h&<A:7TK:7?&

H1!J5$15*R)!8h@!1C$0'1,1!"1%1!'#0'1,10!V!1)'#C*'#0!;$(0'%1!7$(!(+!5#)0$;#!"1%1!$)!>#;&%(!

"%#;(,*#!8 01 =x / 02 =x /! 03 =x @!(0!c`U`c!.!V!hbUag!.!%(0"(5'*K1;()'(!8
0β @U!H1!;$C(%!"%#;(,*#!8

01 =x / 02 =x /! 13 =x @! 5#)0$;(! hUaj!4! V! ccUdd! .!;()#0! 8
3β @! 7$(! $)! >#;&%(! "%#;(,*#/! V! (0'1!

%(,$55*R)!(0!(0'1,E0'*51;()'(!0*.)*:*51'*K1U!B,(;q0/! +1!J5$15*R)!8h@!"1%1! '#0'1,10!V!1)'#C*'#0! *),*51!

7$(!(+!"(0#!V!+1!(,1,!(0'q)!0*.)*:*51'*K1;()'(!V!"#0*'*K1;()'(!5#%%(+15*#)1,10!5#)!(+!5#)0$;#!8
1β !V!

2β @f!V!7$(!+#0!>#;&%(0!"(01,#0!5#;()!;q0!7$(!+10!;$C(%(0!"(01,10!8
13β @U!!

!

!<P<89?&h&6=K8<V@K89?&

H1!J5$15*R)! 8h@!1C$0'1,1!"1%1! '1;1+(0!V!(07$*'(0!;$(0'%1!7$(!(+!5#)0$;#!"1%1!$)!>#;&%(!

"%#;(,*#!8 01 =x / 02 =x /! 03 =x @!(0!c`Ugh!.!V!`cU`o!.!%(0"(5'*K1;()'(!8
0β @U!H1!;$C(%!"%#;(,*#!8

01 =x / 02 =x /! 13 =x @!5#)0$;(!hUea!4!V!`Ubb!.!;()#0! 8
3β @!7$(!(+!>#;&%(/!V!(0'1! %(,$55*R)!(0!

(0'1,E0'*51;()'(!0*.)*:*51'*K1f!1,(;q0/!+1!J5$15*R)!8h@!"1%1!'1;1+(0!V!5>*+17$*+(0!*),*51)!7$(!(+!"(0#!

V!(,1,!(0'q)!0*.)*:*51'*K1;()'(!"#0*'*K1;()'(!5#%%(+15*#)1,10!5#)!(+! 8
1β !V!

2β @f!V!7$(! +#0!>#;&%(0!

"(01,#0!5#;()!;q0!7$(!+10!;$C(%(0!"(01,10!8
13β @U!!

!
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%?V@K:9?&h&<:789&

J5$15*R)!8h@!1C$0'1,1!"1%1!(07$*'(0!V!(+#'(0!)#!;#0'%R!(K*,()5*1!7$(!(T*0'1!$)1!'(),()5*1!()!

(+!5#)0$;#!,("(),*(),#!,(+!.2)(%#/!,(+!"(0#!)*!+1!(,1,U!!

!

a]E]_& H.Z&M98&O9?7&M9&87?&=<XK:<A:9?&M9&8<&6K@M<M&M9&+9;<6;@R&

!
H1! O1&+1! eUcj! ;$(0'%1! +1! :$)5*R)! ,(! ,()0*,1,! ,(! "%#&1&*+*,1,! 8G^N@! "1%1! (+! "(0#! ,(! +1!

"#&+15*R)!,(!+1!5*$,1,!,(!S(%15%$FU!H#0!,1'#0!:$(%#)!5+10*:*51,#0!"#%!.2)(%#/!$'*+*F1),#!�)*51;()'(!+1!

"#&+15*R)!;1V#%!,(!ch!1�#0U!4(!()5#)'%R!,*:(%()5*1!0*.)*:*51'*K1!()'%(!(+!"(0#!,(!>#;&%(0!V!;$C(%(0/!

"#%!+#!7$(!(0!*;"#%'1)'(!%(1+*F1%!+1!,*0'*)5*R)!,(!.2)(%#!()!+#0!(0'$,*#0!7$(!*)K#+$5%()!(+!"(0#!5#;#!

()!+1!(K1+$15*R)!,(!%*(0.#0U!

!

!

!

!

&

!<X8<&a]&Ei!! G^N!,(+!"(0#!,(!+1!"#&+15*R)!,(!+1!5*$,1,!,(!S(%15%$F!

!
"7PX;9?&

BM<:7?&M9&
9A:;<M<G&

"7PX;9?&

B$KP@8<6KfAG&

J@T9;9?&

BM<:7?&M9&
9A:;<M<G&

J@T9;9?&

B$KP@8<6KfAG&

G%#;(,*#!8i.@! ogUgc! ohUce! beUjg! beUjg!

=(,*1)1!8i.@! ogUaa! o`Ubh! bbUaa! bhUoc!

^(0K*15*R)!

J0'q),1%!
caUg`! caUj`! dUej! caU`c!

Gde!8i.@! jdUac! dgUab! jgUaa! jhUgg!

X�! o`h! ca/aaa! jco! ca/aaa!

^*:(%()5*1!

(0'1,E0'*51!
B! B! -! -!

�!^*:(%()'(0!+('%10!*),*51)!,*:(%()5*1!(0'1,E0'*51!()!$)1!"%$(&1!)#3"1%1;2'%*51!=1))3D>*')(V!5#)!$)!

"�aUae!

!

H10!N*.$%10!eUcc!V!eUc`!;$(0'%1)!+1!G^N!,(+!"(0#!,(!+1!"#&+15*R)!,(!+1!5*$,1,!,(!S(%15%$F!

"1%1!>#;&%(0!V!;$C(%(0/!%(0"(5'*K1;()'(/!H#0!,1'#0!0(!1C$0'1%#)!1!$)1!,*0'%*&$5*R)!P1;;1U!!
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!

!
ZKL@;<&a]&EE! G^N!,(+!"(0#!,(!+1!"#&+15*R)!;105$+*)1!()!+1!5*$,1,!,(!S(%15%$F/!1C$0'1,1!1!$)1!

:$)5*R)!P1;;1!

!
ZKL@;<&a]&EC! G^N!,(+!"(0#!,(!+1!"#&+15*R)!:(;()*)1!()!+1!5*$,1,!,(!S(%15%$F/!1C$0'1,1!1!$)1!

:$)5*R)!P1;;1!

!

J+!"(0#!;(,*#!,(!+#0!>#;&%(0!V!;$C(%(0!,(!+1!"#&+15*R)!,(!+1!5*$,1,!,(!S(%15%$F!:$(!og/gc!

i.! V! beUjg! i./! %(0"(5'*K1;()'(U! ^1'#0! 0*;*+1%(0! 0(! ()5$()'%1)! ()! +#! %("#%'1,#! "#%! +1! <q;1%1!

X15*#)1+!,(! +1! 9),$0'%*1!,(+!S(0'*,#! 8<BXB9SJ@!()!(+!(0'$,*#! ��<$q)'#!;*,(!=2T*5#�!J+!O1;1�#!0E!

')#% ,)#%

'#%(

'#*(

)%#%(

,"#)(

'#%(

$#)(

%#%%

%#%!

%#%*

%#%&

%#%+

%#%'

%#%$
&
%

+
%

'
%

$
%

"
%

,
%

)
%

!
%
%

!
!
%

!
"
#
$%
&
'
&
(&
"
(5
*+
,
'
,
%-
%&
'
&

6.

-./0;54457!!#&'+8*#)&+89

56789:9

?9==9
S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�

'%#% ,&#%

'#%(

&#+(

)%#%(

)%#'(

'#%(

$#!(

%#%%%

%#%%'

%#%!%

%#%!'

%#%*%

%#%*'

%#%&%

%#%&'

%#%+%

%#%+'

%#%'%

&
%

+
%

'
%

$
%

"
%

,
%

)
%

!
%
%

-./0;54457)#!%&'8&#&,$"89

56789:9

?9==9
S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�S(%0*R)!,(!5$%0#!,(!|L94�
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*;"#%'1! �/! 7$*()(0! %("#%'1)! $)! "(0#! ,(! ohUj! i.! "1%1! +#0! >#;&%(0! V! bjUo! i.! "1%1! +10!;$C(%(0U! H#0!

,1'#0!,(!+1!<BXB9SJ!%("%(0()'1)!(+!"%#;(,*#!,(!+1!"#&+15*R)!()!'#,#!(+!"1E0!8)#!0R+#!()!+1!5*$,1,!,(!

S(%15%$F@U!J)!"1%1+(+#!1!(0'1!'(0*0/!0(!++(KR!1!51&#/!$)!;$(0'%(#!5#)!,*0'*)'10!5##%,()1,10!1+(1'#%*10/!

"1%1! (K1+$1%! +1! *).(0'1! ,(! 7$(0#!Y1T151! V! :%(05#! ()! +1! 5*$,1,! ,(!S(%15%$F/!;#0'%1),#! %(0$+'1,#0!

0*;*+1%(0f!ogUjg!i.!"1%1!+#0!>#;&%(0!V!beUe`!i.!"1%1!+10!;$C(%(0/!5#)!$)!'1;1�#!,(!;$(0'%1!,(!ccab!

"(%0#)10U!J0'#!,(;$(0'%1!+1!"%(5*0*R)!,(+!;2'#,#!,(!;$(0'%(#U!

!

a]E]_]E& ,9?@8:<M7?&M9&8<&67A:<PKA<6KfA&O7;&PK67:7gKA<?&9A&:7;:K88<?&M9&P<QR&M9&8<&6K@M<M&M9&
+9;<6;@R&

J)! (0'1! 0(55*R)! 0(! "%(0()'1)! +#0! %(0$+'1,#0! ,(+! 5#)'()*,#! ,(! ;*5#'#T*)10! 81:+1'#T*)10! V!

:$;#)*0*)10@!()!'#%'*++1!,(!;1EF!,(!+1!5*$,1,!,(!S(%15%$F!"1%1!+10!'(;"#%1,10!Y5'$&%(!`acg/!Y5'$&%(!

`ach!V!N(&%(%#!`aceU!H#0!1)q+*0*0!0(!%(1+*F1%#)!"#%!5%#;1'#.%1:E1!,(!+E7$*,#0!,(!1+'1!"%(0*R)!15#"+1,1!

1!$)!,('(5'#%!,(!:+$#%(05()5*1U!

a]E]_]C& 37A:9AKM7&M9&<I8<:7gKA<?&9A&:7;:K88<?&M9&P<QR&9A&8<&6K@M<M&M9&+9;<6;@R%

J+! 5#)'()*,#! ,(! 1:+1'#T*)10! ()! '#%'*++1! ,(!;1EF! "1%1! +10! '(;"#%1,10!Y5'$&%(! `acg/!Y5'$&%(!

`ach! V! Y5'$&%(! `ace! 0(! "%(0()'1! ()! +10! '1&+10! eUcd/! eU`a! V! eU`c/! %(0"(5'*K1;()'(U! 4(! ;$(0'%1)!

1:+1'#T*)10!-c/!-`/!Pc/!P`m&1:+1'#T*)10&'#'1+(0!8-c!p!-`!p!Pc!p!P`@!$'*+*F1),#!+#0!+E;*'(0!*):(%*#%(0!8BNO!

H9@!V!1:+1'#T*)10!'#'1+(0!$'*+*F1),#!+E;*'(0!0$"(%*#%(0!8BN'!H4@/!10E!5#;#!+1!;1'(%*1!"%*;1!$'*+*F1,1!"1%1!

(+1&#%1%!+10!'#%'*++10U!

!

!<X8<&a]&Ej& <#)'()*,#!,(!1:+1'#T*)10!8).!.3c@!()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!
Y5'$&%(!,(!`acg&

J@9?:;<&
0Z1C&
BAL&LYEG&

0Z1E&
BAL&LYEG&

0Z/C&
BAL&LYEG&

0Z/E&
BAL&LYEG&

.K8@6KfA&
0Z:&4*&
AL&LYE&

0Z:&4$&
AL&LYE&

J<:9;K<&
H;KP<&

E! aUcaj! aUcgg! aUcb! aUja`! c! cU`ag! cU`ag! A1%*)1!
X*T'1;1+*F1,1!

C! aUg`h! }HY�! cU`gj! `aUbcc! c! ``Ucog! ``U`og! =1EF!

_! aUcg`! aUccj! }!HY�! aU`hj! c! aUecb! aUehj! A1%*)1!
X*T'1;1+*F1,1!

^! aUadj! }!HY^! }!HY�! aUgcb! c! aUhg`! aUebh! A1%*)1!
X*T'1;1+*F1,1!

a! }HY^! }!HY^! }!HY�! aU`o`! c! aU``e! aUheo! A1%*)1!
X*T'1;1+*F1,1!

F! aUadb! }!HY^! }!HY�! aUgc`! c! aUh`b! aUeej! A1%*)1!
X*T'1;1+*F1,1!
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b! }!HY^! aUc`c! }!HY�! aUceb! c! aU`de! aUh`o! A1%*)1!
X*T'1;1+*F1,1!

i! }!HY^! }!HY^! }!HY�! aUcb! c! aUcoj! aUhc! A1%*)1!
X*T'1;1+*F1,1!

j! aUadh! }!HY^! }!HY�! aUg`o! c! aUhgd! aUeoc! A1%*)1!
X*T'1;1+*F1,1!

ED! }!HY^! }!HY^! }!HY�! aUab`! c! aUaj! aUgc`! A1%*)1!
X*T'1;1+*F1,1!

EE! }!HY^! }!HY^! }!HY�! }!HY�! c! aUag! aUg! A1%*)1!
X*T'1;1+*F1,1!

EC! }!HY^! }!HY^! }!HY^! aUggh! c! aUge`! aUejh! A1%*)1!
X*T'1;1+*F1,1!

E_! }!HY^! }!HY^! }!HY^! aUcjh! c! aU`a`! aUhgh! A1%*)1!
X*T'1;1+*F1,1!

E^! }!HY^! }!HY^! }!HY^! aUcoj! c! aUcdb! aUh`j! A1%*)1!
X*T'1;1+*F1,1!

!
!
!
<#)'*)$1!O1&+1!eUcd!
!

Ea! }HY^! }!HY^! }!HY�! aUccg! c! aUcgc! aUgbg! A1%*)1!
X*T'1;1+*F1,1!

EF! }!HY^! }!HY^! }!HY�! aUahd! c! aUabo! aU`dd! A1%*)1!
X*T'1;1+*F1,1!

Eb& }!HY^! }!HY^! }!HY�! aUab`! c! aUaj! aUgc`! =1EF!

Ei& }!HY^! }!HY^! }!HY^! aU`ae! c! aU``g! aUhee! A1%*)1!
X*T'1;1+*F1,1!

Ej& aUaoe! }!HY^! aU`bb! `Uebe! c! `Udab! gUaab! A1%*)1!
X*T'1;1+*F1,1!

CD& }!HY^! }!HY^! }!HY�! aUoeb! c! aUooh! cUaab! A1%*)1!
X*T'1;1+*F1,1!

CE& }!HY^! }!HY^! aUche! aUgg! c! aUhoe! aUboe! A1%*)1!
X*T'1;1+*F1,1!

CC& }!HY^! }!HY^! }!HY^! }!HY^! c! aUag! aUg! =1EF!

C_& }!HY^! }!HY^! }!HY^! aUcoj! c! aUcdb! aUh`j! =1EF!

C^& }!HY^! }!HY^! }!HY^! aUcj`! c! aU`! aUhg`! A1%*)1!
X*T'1;1+*F1,1!

Ca& aUchd! }!HY^! aU`bo! cUohh! c! `Ucb! `U`b! A1%*)1!
X*T'1;1+*F1,1!

CF& aUc`! }!HY^! aUcbg! aUghh! c! aUb`o! aUo`o! A1%*)1!
X*T'1;1+*F1,1!

Cb& }!HY^! }!HY^! }!HY^! aUcjc! c! aUcdd! aUhgc! A1%*)1!
X*T'1;1+*F1,1!



LJ4MHOB^Y4!~!^94<M49�X!

! //!

Ci& }!HY^! }!HY^! }!HY^! aUco`! c! aUcd! aUh``! A1%*)1!
X*T'1;1+*F1,1!

Cj& }!HY^! }H^! }!HY�! aUcd! c! aU`aj! aUhh! A1%*)1!
X*T'1;1+*F1,1!

_D& aUcgc! }!HY^! aUcde! aUoeo! c! cUajg! cUcjg! =1EF!

_E& }!HY^! }!HY^! }!HY^! aUcog! c! aUcdc! aUh`g! =1EF!

_C& }!HY^! }!HY^! }!HY^! }!HY^! c! aUag! aUg! A1%*)1!
X*T'1;1+*F1,1!

__& }!HY^! }!HY^! }!HY�! aU`ej! c! aU`ob! aUeaj! A1%*)1!
X*T'1;1+*F1,1!

_^& aUc`o! }!HY^! aUceh! aUe``! c! aUjag! aUdag! A1%*)1!
X*T'1;1+*F1,1!

_a& }!HY^! }!HY^! }!HY^! aUcdo! c! aU`ce! aUhho! =1EF!

0Z:&4*&AL&LYE&t&&B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!*):(%*#%!0Z:&4$&AL&LYE&t!B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!
0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!

!
<#)'*)$1!O1&+1!eUcd!

!

_F& }!HY^! }!HY^! }!HY^! aUcoo! c! aUcde! aUh`o! =1EF!

_b& }!HY^! }!HY^! }!HY^! aUcoe! c! aUcdg! aUh`e! A1%*)1!
X*T'1;1+*F1,1!

_i& aUgjd! }!HY^! cUa`o! c`Ujjj! c! chUgah! chUhah! =1EF!

_j& aU`hh! }!HY^! aUh`g! oUgbd! c! jUagb! jUcgb! =1EF!

^D& aU`jc! }!HY^! aUhdj! dUbge! c! caUhch! caUech! =1EF!

!

!<X8<&a]&CD& <#)'()*,#!,(!1:+1'#T*)10!8).!.3c@!()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!
Y5'$&%(!,(!`ach&

J@9?:;<&
0Z1C&
BAL&LYEG&

0Z1E&
BAL&LYEG&

0Z/C&
BAL&LYEG&

0Z/E&
BAL&LYEG&

.K8@6KfA&
0Z:&4*&
AL&LYE&

0Z:&4$&
AL&LYE&

J<:9;K<&
H;KP<&

E! }!HY^! }!HY^! aUae! aUc`d! c! aUcho! aUgod! A1%*)1!
)*T'1;1+*F1,1!

C! }!HY^! }!HY^! aUae! aUao`! c! aUad! aUg``! A1%*)1!
)*T'1;1+*F1,1!

_! }!HY^! }!HY^! aUae! aU`bd! c! aU`jo! aUecd! =1EF!

^! }!HY^! }!HY^! aUae! aU`ge! c! aU`eg! aUhje! =1EF!
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! /0!

a! }!HY^! }!HY^! aUaje! aUjgg! c! aUdcj! cUccj! A1%*)1!
)*T'1;1+*F1,1!

F! }!HY^! }!HY^! aUae! aUaje! c! aUcag! aUgge! A1%*)1!
)*T'1;1+*F1,1!

b! aUcgo! }!HY^! aUae! aU`ho! c! aUha`! aUegh! =1EF!

i! }!HY^! }!HY^! aUao! aUgcb! c! aUgjb! aUejb! A1%*)1!
)*T'1;1+*F1,1!

j! }!HY^! }!HY^! aUae! aUc`c! c! aUcgd! aUgoc! A1%*)1!
)*T'1;1+*F1,1!

ED! }!HY^! }!HY^! aUae! aUcod! c! aUcdo! aUh`d! =1EF!

EE! aUcb! }!HY^! aUcdj! gUh``! c! gUoj! gUjj! =1EF!

EC! aUccb! }!HY^! aUcdh! `Uhee! c! `Uobe! `Ujbe! A1%*)1!
)*T'1;1+*F1,1!

!
!
!
!
<#)'*)$1!O1&+1!eU`a!

!

E_& aUhaj! }!HY^! aUae! aUhc! c! aUjhc! aUdog! A1%*)1!
)*T'1;1+*F1,1!

E^! }!HY^! }!HY^! aUae! aUg``! c! aUgh! aUeo`! =1EF!

Ea! }!HY^! }!HY^! aUae! aU`bc! c! aU`od! aUecc! A1%*)1!
)*T'1;1+*F1,1!

EF! }!HY^! }!HY^! aUae! aUadc! c! aUcad! aUghc! A1%*)1!
)*T'1;1+*F1,1!

Eb& }!HY^! }!HY^! aUae! aUadg! c! aUccc! aUghg! A1%*)1!
)*T'1;1+*F1,1!

Ei& }!HY^! }!HY^! aUae! aUabg! c! aUajc! aUgcg! A1%*)1!
)*T'1;1+*F1,1!

Ej& }!HY^! }!HY^! aUae! aUcdc! c! aU`ad! aUhhc! =1EF!

CD& }!HY^! }!HY^! aUae! aUhoj! c! aUhdb! aUo`j! =1EF!

CE& }!HY^! }!HY^! aUae! aUcao! c! aUc`e! aUgeo! A1%*)1!
)*T'1;1+*F1,1!

CC& }!HY^! }!HY^! aUae! aUabb! c! aUajh! aUgcb! A1%*)1!
)*T'1;1+*F1,1!

C_& }!HY^! }!HY^! aUae! aUaoh! c! aUad`! aUg`h! A1%*)1!
)*T'1;1+*F1,1!

C^& }!HY^! }!HY^! aUae! aUcgc! c! aUchd! aUgjc! =1EF!
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! /1!

Ca& aUeb! aUbe! cUe! chUgd! ca! coUc! coUc! =1EF!

CF& }!HY^! }!HY^! aUae! aUcgj! c! aUceb! aUgjj! A1%*)1!
)*T'1;1+*F1,1!

Cb& }!HY^! }!HY^! aUae! aUcjh! c! aU`a`! aUhgh! A1%*)1!
)*T'1;1+*F1,1!

Ci& }!HY^! }!HY^! aUcg! cUeoo! c! cUoao! cUdao! =1EF!

Cj& }!HY^! }!HY^! aUae! aUhgb! c! aUheh! aUbjb! A1%*)1!
)*T'1;1+*F1,1!

_D& }!HY^! }!HY^! aUaob! aUjbh! c! aUdh! cUch! =1EF!

_E& }!HY^! }!HY^! aUcaj! aUhe`! c! aUeb! aUob! A1%*)1!
)*T'1;1+*F1,1!

_C& }!HY^! }!HY^! aUae! aUab`! c! aUaj! aUgc`! =1EF!

__& }!HY^! }!HY^! aUae! aUaj`! c! aUc! aUgg`! A1%*)1!
)*T'1;1+*F1,1!

!
!
!
<#)'*)$1!O1&+1!eU`a!
!

_^& aUcgj! }!HY^! aUaob! aUbjd! c! aUdag! cUaag! A1%*)1!
)*T'1;1+*F1,1!

_a& }HY^! }!HY^! aUae! aUaeg! c! aUaoc! aUgag! A1%*)1!
)*T'1;1+*F1,1!

_F& }!HY^! }!HY^! aUae! aUae! c! aUag! aUg! A1%*)1!
)*T'1;1+*F1,1!

_b& }!HY^! }!HY^! aUae! aUae! c! aUag! aUg! A1%*)1!
)*T'1;1+*F1,1!

_i& }!HY^! }!HY^! aUae! aUaod! c! aUado! aUg`d! A1%*)1!
)*T'1;1+*F1,1!

_j& }!HY^! }!HY^! aUae! aUcaj! c! aUc`b! aUgej! A1%*)1!
)*T'1;1+*F1,1!

^D& }!HY^! aUc! aUae! aUc! c! aUag! aUge! A1%*)1!
)*T'1;1+*F1,1!

0Z:&4*&AL&LYE&t&&B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!*):(%*#%!0Z:&4$&AL&LYE&t!B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!
0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!

!

!
!<X8<&a]&CE& <#)'()*,#!,(!1:+1'#T*)10!8).!.3c@()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!

N(&%(%#!,(!`ace&

J@9?:;<&
0Z1C&
BAL&LYEG&

0Z1E&
BAL&LYEG&

0Z/C&
BAL&LYEG&

0Z/E&
BAL&LYEG&

.K8@6KfA&
0Z:&4*&
AL&LYE&

0Z:&4$&
AL&LYE&

J<:9;K<&
H;KP<&
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! 02!

E! }!HY^! }!HY^! }HY�! aUajb! c! aUcgb! aUggb! A1%*)1!
)*T'1;1+*F1,1!

C! aUcae! }!HY^! aUade! cUcc`! c! cUgc`! cUhc`! A1%*)1!
)*T'1;1+*F1,1!

_! }!HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! =1EF!

^! }!HY^! }!HY^! }!HY�! aUadh! c! aUchh! aUghh! =1EF!

a! }!HY^! }!HY^! aU`co! cUojb! c! `Uaag! `U`ag! A1%*)1!
)*T'1;1+*F1,1!

F! }!HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

b! }!HY^! }!HY^! }!HY�! aUaej! c! aUcaj! aUgaj! =1EF!

i! }!HY^! }!HY^! }!HY�! aUaoc! c! aUc`c! aUg`c! A1%*)1!
)*T'1;1+*F1,1!

j! }!HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

ED! }!HY^! }!HY^! }HY�! aUaoe! c! aUc`e! aUg`e! =1EF!

!
!
<#)'*)$1!O1&+1!eU`c!
!

EE! }HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! =1EF!

EC! }!HY^! }!HY^! }!HY�! aUcab! c! aUceb! aUgeb! A1%*)1!
)*T'1;1+*F1,1!

E_! aUaog! }!HY^! aUadj! aUdje! c! cUceb! cU`eb! A1%*)1!
)*T'1;1+*F1,1!

E^! }!HY^! }!HY^! }!HY�! aUc`! c! aUco! aUgo! =1EF!

Ea! }!HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

EF! }!HY^! }!HY^! }!HY�! aUadd! c! aUchd! aUghd! A1%*)1!
)*T'1;1+*F1,1!

Eb& }!HY^! }!HY^! }!HY�! aUae! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

Ei& }!HY^! }!HY^! aUa`c! aU`ec! c! aU`o`! aUho`! A1%*)1!
)*T'1;1+*F1,1!

Ej& }!HY^! }!HY^! aUadg! aU``j! c! aUg`c! aUe`c! =1EF!

CD& }!HY^! }!HY^! }!HY�! aUcab! c! aUceb! aUgeb! =1EF!

CE& aUahg! }!HY^! }!HY�! aUhob! c! aUebd! aUbbd! A1%*)1!
)*T'1;1+*F1,1!
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! 0)!

CC& }!HY^! }!HY^! }!HY�! aUch`! c! aUcd`! aUgd`! A1%*)1!
)*T'1;1+*F1,1!

C_& aUaob! }!HY^! aUadc! cUehb! c! cUocg! cUjcg! A1%*)1!
)*T'1;1+*F1,1!

C^& }H^! }!HY^! }!HY�! aUcg`! c! aUcj`! aUgj`! =1EF!

Ca& }H^! }H^! aUcg! cUcb! ca! cU`d! cUhd! =1EF!

CF& }!HY^! }!HY^! }!HY�! }!HY�! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

Cb& }!HY^! }!HY^! }!HY�! }!HY�! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

Ci& }!HY^! }!HY^! aUacd! aUccj! c! aUcgo! aUggo! =1EF!

Cj& }!HY^! }!HY^! }!HY�! }!HY�! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

_D& }!HY^! }!HY^! }!HY�! }!HY�! c! aUc! aUg! =1EF!

_E& }!HY^! }!HY^! }!HY�! }!HY�! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

!
!
!
<#)'*)$1!O1&+1!eU`c!
!

_C& }!HY^! }!HY^! }HY�! aUch! c! aUcd! aUgd! =1EF!

__& }!HY^! }!HY^! }HY�! }HY�! c! aUc! aUg! A1%*)1!
)*T'1;1+*F1,1!

_^& }!HY^! }!HY^! }HY�! aUc`! c! aUco! aUgo! A1%*)1!
)*T'1;1+*F1,1!

_a& }!HY^! }!HY^! }HY�! aUcg! c! aUcj! aUgj! A1%*)1!
)*T'1;1+*F1,1!

_F& }!HY^! }!HY^! }HY�! aUc`! c! aUco! aUgo! A1%*)1!
)*T'1;1+*F1,1!

_b& }!HY^! }!HY^! }HY�! aU``! c! aU`o! aUho! A1%*)1!
)*T'1;1+*F1,1!

_i& }!HY^! }!HY^! }HY�! aUcg! c! aUcj! aUgj! A1%*)1!
)*T'1;1+*F1,1!

_j& aUcc! }!HY^! aUc`! cUac! c! cU`h! cUgh! A1%*)1!
)*T'1;1+*F1,1!

^D& }!HY^! }!HY^! }HY�! aUad! c! aUce! aUge! A1%*)1!
)*T'1;1+*F1,1!

0Z:&4*&AL&LYE&t&&B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!*):(%*#%!0Z:&4$&AL&LYE&t!B:+1'#T*)10!'#'1+(0!,(+!+E;*'(!
0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!

!
J+!5#)'()*,#!,(!B:+1'#T*)10!"#%!.%1;#!,(!;$(0'%1!0(!,('(%;*)R!;(,*1)'(!+1!J5$15*R)!8j@!
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;(%51,#! ()! (+! 5()'%#! ,(! +1! 5*$,1,/! +10! 5#),*5*#)(0! ,(! +1! '#%'*++(%E1! (%1)6! $)1! >1&*'15*R)! 5(%%1,1/! (+!

;1EF!(%1!1+;15()1,#!()!5#),*5*#)(0!,(!1+'1!>$;(,1,!V!'(;"(%1'$%1!8,(&*,#!1+!(7$*"#!$'*+*F1,#!"1%1!

(+!"%#5(0#!,(!(+1&#%15*R)!,(!'#%'*++10@/!5#),*5*#)(0!7$(!:15*+*'1)!(+!5%(5*;*()'#!,(!>#).#0!,(+!.2)(%#!

B"2&/4-%%$"U!J+!;1"1!,(!+1!5*$,1,!,(!S(%15%$F!5#)!+#0!"$)'#0!,(!;1V#%!5#)'1;*)15*R)!0(!;$(0'%1!()!

+1!N*.$%1!eUcgU

!

!

!

!

!

!

!
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!

!

ZKL@;<&a]&E_& O#%'*++(%E10!5#)!;1V#%!5#)'1;*)15*R)!,(!1:+1'#T*)10/!0*'$1,10!()!$)!;1"1!,(!+1!5*$,1,!
,(!S(%15%$F&

B$)7$(!�)*51;()'(!5$1'%#!;$(0'%10/!,(+! '#'1+!1)1+*F1,#/! %(&101%#)! +#0! +E;*'(0!(0'1&+(5*,#0/!

0(! ()5#)'%R $)! 1+'#! "#%5()'1C(! ,(!;$(0'%10! "#0*'*K10! "1%1! 1:+1'#T*)10/! +1 BN-c/!5#)#5*,1 5#;#!$)!

5#)'1;*)1)'(! ;$'1.2)*5#/! 51)5(%E.()#! V! '(%1'#.2)*5#! 89)'(%)1'*#)1+! B.()5V! :#%! '>(! L(0(1%5>! #)!

<1)5(%! 89BL<@/! cddg@/! 1+51)FR! >10'1! $) de! l ,(! *)5*,()5*1! ()! Y5'$&%(! `achU! J0'#0! %(0$+'1,#0!

5#)'%10'1)! 5#)! +#! %("#%'1,#! "#%! <10'*++#3M%('1! &0! (%U/! 8`acc@! ,#),(! (+! "#%! "#%5()'1C(! ,(! ;$(0'%10!
5#)'1;*)1,10!:$(!,(!co!lU!4(!,(&(!1!7$(!()!(+!"%(0()'(!'%1&1C#!(+!5#)'()*,#!1:+1'#T*)10!0(!5$1)'*:*5R!

5#)!AGH</!<10'*++#3M%('1!$'*+*FR!$)1!"%$(&1!JH94B!5#)!$)! +E;*'(!,(!5$1)'*:*515*R)!:$(!,(!cUh!�.!i.3c!

"1%1!BN-cU!H#0!+E;*'(0!,(!5$1)'*:*515*R)!$'*+*F1,#0!()!(0'(!(0'$,*#!0#)!"%(0()'1,#0!()!+1!O1&+1!eU``U!!

!<X8<&a]&CC&& HE;*'(!,(!,('(55*R)!8HY^@!V!5$1)'*:*515*R)!8HY�@!,(!1:+1'#T*)10!1)1+*F1,10!"#%!AGH<3
N^&

B:+1'#T*)1! 42.!
BuL&kLYEG!

42q!
BuL&kLYEG!

BN-c! aUac`! aUae!
BN-`! aUacj! aUae!

BNPc! aUah! aUc!

BNP`! aUaab! aUc!

!

! <#;#!"$(,(!#&0(%K1%0(/!(+! +E;*'(!,(!5$1)'*:*515*R)!"1%1!BN-c!(0!aUae!�.!i.3c! +#!5$1+!(0!$)!

#%,()! ,(!;1.)*'$,!;()#%! 7$(! (+! %("#%'1,#! "#%! <10'*++#3M%('1! &0! (%U/! 8`acc@U! J0'#! (T"+*51%E1! (+! 1+'#!

"#%5()'1C(! ,(!;$(0'%10! "#0*'*K10! ()! )$(0'%#! (0'$,*#! ()! 5#;"1%15*R)! 5#)! +#! %("#%'1,#! "#%!<10'*++#3

M%('1U!

!

!

!

!

!

caa!l!;1EF!

X*T'1;1+*F1)!-,!
"-0$!

=1V#%!
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!

!

!

!

!

!

!

!

!

!

!

a]E]_]_& 37A:9AKM7&M9&I@P7AK?KA<?&9A&:7;:K88<?&M9&P<QR&9A&8<&6K@M<M&M9&+9;<6;@R&

J+! 5#)'()*,#! ,(! :$;#)*0*)10! ()! '#%'*++1! ,(!;1EF! "1%1! +10! '(;"#%1,10! #5'$&%(! `acg/! #5'$&%(!!

`ach! V! :(&%(%#! `ace! 0(! "%(0()'1! ()! +10! '1&+10! eU`g/! eU`h! V! eU`e/! %(0"(5'*K1;()'(U! 4(! %("#%'1)! +10!

:$;#)*0*)10! -c/! -`/! :$;#)*0*)10& '#'1+(0! 8-c! p! -`@! $'*+*F1),#! +#0! +E;*'(0! *):(%*#%(0! 8N$;! '! H9@! V!

:$;#)*0*)10!'#'1+(0!$'*+*F1),#!+E;*'(0!0$"(%*#%(0!8N$;!'!H4@/!10E!5#;#!+1!;1'(%*1!"%*;1!$'*+*F1,1!"1%1!

(+1&#%1%!+10!'#%'*++10U!

!

!<X8<&a]&C_! <#)'()*,#!,(!:$;#)*0*)10!8).!.3c@!()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!
+1!'(;"#%1,1!Y5'$&%(!`acg!

=$(0'%1! N-c!
8).!.3c@!

N-`!
8).!.3c@!

N$;!'!H9!
).!.3c!

N$;!'!H4!
).!.3c! =1'(%*1!G%*;1!

c! bUdo! gUdb! g`Uod! g`Uod!
A1%*)1!

X*T'1;1+*F1,1!

`! `aUab! ccUba! dhUdo! dhUdo! =1EF!

g! oUjo! hU`d! gbUhj! gbUhj!
A1%*)1!

X*T'1;1+*F1,1!

h! g`Ud`! coUcg! ceaUce! ceaUce!
A1%*)1!

X*T'1;1+*F1,1!

e! jUec! gUcb! ghUdd! ghUdd!
A1%*)1!

X*T'1;1+*F1,1!

b! oUjo! hU`d! gbUho! gbUho!
A1%*)1!

X*T'1;1+*F1,1!

o! oUe`! gUdb! ghUhe! ghUhe!
A1%*)1!

X*T'1;1+*F1,1!

j! oUhh! hUa`! ghUge! ghUge!
A1%*)1!

X*T'1;1+*F1,1!

d! gaUee! chUhg! cghUd`! cghUd`!
A1%*)1!

X*T'1;1+*F1,1!
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! 0-!

ca! bUhg! gUcg! `jUbj! `jUbj!
A1%*)1!

X*T'1;1+*F1,1!

cc! }HY�! `Ua`! bUhh! ceUae!
A1%*)1!

X*T'1;1+*F1,1!

c`! }HY�! }!HY�! aUec! coUca!
A1%*)1!

X*T'1;1+*F1,1!

cg! gUjag! }!HY�! ccUeg! cdUec!
A1%*)1!

X*T'1;1+*F1,1!

ch! caUoc! eUhc! hjUgo! hjUgo!
A1%*)1!

X*T'1;1+*F1,1!

ce! chUdj! jUdd! ocUda! ocUda!
A1%*)1!

X*T'1;1+*F1,1!

cb! caUbc! eUoh! hdUa`! hdUa`!
A1%*)1!

X*T'1;1+*F1,1!

co! caUha! eUog! hjUgj! hjUgj! =1EF!

cj! dUg`! eUch! hgUgj! hgUgj!
A1%*)1!

X*T'1;1+*F1,1!

cd! oUjo! `Ueh! gcU``! gcU``!
A1%*)1!

X*T'1;1+*F1,1!

`a! hUoj! `U`b! `cUca! `cUca!
A1%*)1!

X*T'1;1+*F1,1!
&

!
<#)'*)$15*R)!O1&+1!eU`g!

!

`c! hoUc`! `gUjo! `c`Udj! `c`Udj`!
A1%*)1!

X*T'1;1+*F1,1!

``! }!HY�! }!HY�! aUec! coUc! =1EF!

`g! }!HY�! HY�! aUec! coUc! =1EF!

`h! jaUdh! h`Uhb!
goaUcd! goaUcd!

A1%*)1!
X*T'1;1+*F1,1!

`e! bbUec! g`Uba! `doUge! `doUge!
A1%*)1!

X*T'1;1+*F1,1!

`b! oUcj! jUc`! heUjd! heUjd!
A1%*)1!

X*T'1;1+*F1,1!

`o! bUdh! gUob! g`Uad! g`Uad!
A1%*)1!

X*T'1;1+*F1,1!

`j! caUjc! hUbg! hbUga! hbUga!
A1%*)1!

X*T'1;1+*F1,1!

`d! caUge! eUjh! hjUeb! hjUeb!
A1%*)1!

X*T'1;1+*F1,1!

ga! gUoh! cUoe! ccUgg! cdUgc! =1EF!

gc! hUgo! cUdg! cgU``! `cU`a! =1EF!

g`! gcUjo! coUhh! choUdh! choUdh!
A1%*)1!

X*T'1;1+*F1,1!

gg! eUba! `Uhj! cbUd`! `hU`h!
A1%*)1!

X*T'1;1+*F1,1!

gh! caUah! eUjh! hoUbh! hoUbh!
A1%*)1!

X*T'1;1+*F1,1!

ge! caUeh! bUcj! eaUcb! eaUcb! =1EF!

gb! dUjg! eUjc! hbUdg! hbUdg! =1EF!

go! jUeg! hUbe! gdUe`! gdUe`!
A1%*)1!

X*T'1;1+*F1,1!

gj! haUaj! ``Uao! cjbUho! cjbUho! =1EF!
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! 0.!

gd! hUeg! `U`a! cgUo`! `cUoa! =1EF!

ha! }HY^! }HY^! a! aUec! =1EF!

!
Z(J&:&4*&AL&LYE&t&&:$;#)*0)10!'#'1+(0!+E;*'(!*):(%*#%!Z(J&:&4$&AL&LYE&t!:$;#)*0*)10!'#'1+(0!,(+!+E;*'(!

0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!
!

!

!

!

!

!

!

!

!

!

!

!

!
!<X8<&a]&C^& <#)'()*,#!,(!:$;#)*0*)10&8).!.3c@!()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!

+1!'(;"#%1,1!Y5'$&%(!`ach&

=$(0'%1! -c!
8).!.3c@!

-`!
8).!.3c@!

N$;!'!H9!
).!.3c!

N$;!'!H4!
).!.3c! =1'(%*1!G%*;1!

c! ggUbo! coUhe! cegUgj! cegUgj! A1%*)1!
X*T'1;1+*F1,1!

`! `jUbj! ceUao! cgcU`e! cgcU`e! =1EF!

g! }HY^! }HY^! aUgd! dUc`! A1%*)1!
X*T'1;1+*F1,1!

h! bUdd! `Uod! `dUgh! `dUgh! A1%*)1!
X*T'1;1+*F1,1!

e! hUee! cUjh! cdUce! cdUce! A1%*)1!
X*T'1;1+*F1,1!

b! `dUbg! cbUch! cgoUga! cgoUga! A1%*)1!
X*T'1;1+*F1,1!

o! cbUea! eUeg! bbUaj! bbUaj! A1%*)1!
X*T'1;1+*F1,1!

j! bhUe`! geUbe! gaaUea! gaaUea! A1%*)1!
X*T'1;1+*F1,1!

d! coUgg! oUbh! ohUda! ohUda! A1%*)1!
X*T'1;1+*F1,1!

ca! dUha! hU`g! haUjd! haUjd! A1%*)1!
X*T'1;1+*F1,1!

cc! bbUa`! haUah! gcjUce! gcjUce! A1%*)1!
X*T'1;1+*F1,1!

c`! eUco! }HY^! ceUea! ceUb`! A1%*)1!
X*T'1;1+*F1,1!

cg! ccdUgb! ebUcj! e`bUbc! e`bUbc! A1%*)1!
X*T'1;1+*F1,1!

ch! cbUgj! eUjb! bbUoc! bbUoc! A1%*)1!
X*T'1;1+*F1,1!

ce! hdUec! gbU`a! `eoUcc! `eoUcc! A1%*)1!
X*T'1;1+*F1,1!
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! 0/!

cb! h`Ugg! ``U`j! cdgUjc! cdgUjc! A1%*)1!
X*T'1;1+*F1,1!

co! cbUj`! jUdo! ooUgo! ooUgo! =1EF!

cj! c`Ubo! bUdj! ejUdb! ejUdb! A1%*)1!
X*T'1;1+*F1,1!

cd! dUao! eU`o! hgUah! hgUah! A1%*)1!
X*T'1;1+*F1,1!

`a! ejUab! `oUbh! `eoUad! `eoUad! A1%*)1!
X*T'1;1+*F1,1!

`c! g`Uoe! cbUca! chbUeh! chbUehc! A1%*)1!
X*T'1;1+*F1,1!

``! }HY^! }HY^! a! aUec! =1EF!

`g! }HY^! }HY^! a! aUec! =1EF!

`h! }HY�! hUcg! c`Uoo! `cUgj! A1%*)1!
X*T'1;1+*F1,1!

`e! }HY�! hU`c! cgUac! `cUb`! A1%*)1!
X*T'1;1+*F1,1!

`b! hcUhh! cbUoj! cohUbo! cohUbo! A1%*)1!
X*T'1;1+*F1,1!

`o! hgUjh! cdUg`! cjdUhb! cjdUhb! A1%*)1!
X*T'1;1+*F1,1!

!
!

<#)'*)$15*R)!O1&+1!eU`h!
!

`j! hjUcc! `hUjc! `cjUob! `cjUob! A1%*)1!
X*T'1;1+*F1,1!

`d! bcUj`! gaUco! `oeUdd! `oeUdd!
A1%*)1!

X*T'1;1+*F1,1!

ga! jcUoj! hgU`g! goeUa`! goeUa`! =1EF!

gc! baUod! gaUoo! `ohUbj! `ohUbj! =1EF!

g`! hdUcc! `hUch! `cdUob! `cdUob!
A1%*)1!

X*T'1;1+*F1,1!

gg! heUcb! ``Ucd! `a`Uae! `a`Uae!
A1%*)1!

X*T'1;1+*F1,1!

gh! beU`g! geUbb! ga`Ubo! ga`Ubo!
A1%*)1!

X*T'1;1+*F1,1!

ge! hbUde! `hUgg! `cgUje! `cgUje! =1EF!

gb! hUgc! cUdc! cjUbe! cjUbe! =1EF!

go! }HY^! }HY^! a! aUec! A1%*)1!
X*T'1;1+*F1,1!

gj! }HY�! cUog! eUeo! chUcj! =1EF!

gd! }HY^! }HY^! a! aUec! =1EF!

ha! }HY�! gUjj! c`Uah! `aUbe! =1EF!

Z(J&:&4*&AL&LYE&t&&:$;#)*0)10!'#'1+(0!+E;*'(!*):(%*#%!Z(J&:&4$&AL&LYE&t!:$;#)*0*)10!'#'1+(0!,(+!+E;*'(!
0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!

!

!
!<X8<&a]&Ca! <#)'()*,#!,(!:$;#)*0*)10!8).!.3c@!()!'#%'*++10!5#+(5'1,10!()!+1!5*$,1,!,(!S(%15%$F!()!

+1!'(;"#%1,1!N(&%(%#!`ace!

=! N-c! N-`! N$;!'!H9! N$;!'!H4! =1'(%*1!
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! 00!

8).!.3c@! 8).!.3c@! 8).!.3c@! 8).!.3c@! G%*;1!

c! ggUdo! ceUdo! chdUjc! chdUjc!
A1%*)1!

)*T'1;1+*F1,1!

`! jUho! hUac! goUh`! goUh`!
A1%*)1!

)*T'1;1+*F1,1!

g! ccUgb! bUbe! ehUa`! ehUa`! =1EF!

h! hbUac! `gUgj! `ajUcb! `ajUcb! =1EF!

e! jU`g! hUg`! goUbh! goUbh!
A1%*)1!

)*T'1;1+*F1,1!

b! hUg`! }H�! cgUad! `cUao!
A1%*)1!

)*T'1;1+*F1,1!

o! cgU`h! oUjo! bgUg`! bgUg`! =1EF!

j! cbUee! jUgo! ohUoj! ohUoj!
A1%*)1!

)*T'1;1+*F1,1!

d! oUeb! hUco! geUcj! geUcj!
A1%*)1!

)*T'1;1+*F1,1!

ca! ccUbb! hUdj! hdUdh! hdUdh! =1EF!

cc! g`Ucb! cbUde! choUgh! choUgh! =1EF!

c`! h`Uag! ceUhg! co`Ugj! co`Ugj!
A1%*)1!

)*T'1;1+*F1,1!

cg! hcUj`! ``Ube! cdgUha! cdgUha!
A1%*)1!

)*T'1;1+*F1,1!
<#)'*)$15*R)!O1&+1!eU`e!

!

ch! jgUao! hgUao! gojUhc! gojUhc! =1EF!

ce! `eUjc! cgUdo! ccdUg`! ccdUg`! A1%*)1!
)*T'1;1+*F1,1!

cb! `cUhg! caUoc! dbUhh! dbUhh! A1%*)1!
)*T'1;1+*F1,1!

co! `oUgj! ceUaj! c`oUgj! c`oUgj! A1%*)1!
)*T'1;1+*F1,1!

cj! cjUhj! eUbc! o`U`b! o`U`b! A1%*)1!
)*T'1;1+*F1,1!

cd! ceU`b! jU`b! oaUeh! oaUeh! =1EF!

`a! ccUea! eUhd! eaUdb! eaUdb! =1EF!

`c! coUjg! dUcb! jaUdb! jaUdb! A1%*)1!
)*T'1;1+*F1,1!

``! ceaU`d! odUhb! bjdU`b! bjdU`b! A1%*)1!
)*T'1;1+*F1,1!

`g! eUjc! gUao! `bUbh! `bUbh! A1%*)1!
)*T'1;1+*F1,1!

`h! `cUhd! ccUgo! djUej! djUej! =1EF!

`e! oUbj! gUac! g`Uaj! g`Uaj! =1EF!

`b! hUed! `Ugh! `aUoo! `aUoo! A1%*)1!
)*T'1;1+*F1,1!

`o! }HY�! cUda! bUca! chUoc! A1%*)1!
)*T'1;1+*F1,1!

`j! }HY�! `U`a! bUdj! ceUed! =1EF!

`d! }HY�! cUjh! eUda! chUec! A1%*)1!
)*T'1;1+*F1,1!

ga! }HY^! }HY^! a! aUec! =1EF!
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! 01!

gc! `oUg`! chUaj! c`hU`c! c`hU`c! A1%*)1!
)*T'1;1+*F1,1!

g`! ggUec! cbUgg! chdUe`! chdUe`! =1EF!

gg! ``Ugg! ccUoo! ca`Uga! ca`Uga! A1%*)1!
)*T'1;1+*F1,1!

gh! gjUdb! cdUoh! cobUad! cobUad! A1%*)1!
)*T'1;1+*F1,1!

ge! `gUgo! c`Ugg! caoUca! caoUca! A1%*)1!
)*T'1;1+*F1,1!

gb! cbUgj! jUe`! ohUbd! ohUbd! A1%*)1!
)*T'1;1+*F1,1!

go! c`U``! bUgo! eeUod! eeUod! A1%*)1!
)*T'1;1+*F1,1!

gj! }HY�! `Uec! oUdc! cbUe`! A1%*)1!
)*T'1;1+*F1,1!

gd! }HY�! `U``! oUah! ceUbe! A1%*)1!
)*T'1;1+*F1,1!

ha! }HY�! `Ucj! bUd`! ceUeg! A1%*)1!
)*T'1;1+*F1,1!

Z(J&:&4*&AL&LYE&t&&:$;#)*0*)10!'#'1+(0!+E;*'(!*):(%*#%!Z(J&:&4$&AL&LYE&t!:$;#)*0*)10!'#'1+(0!,(+!+E;*'(!
0$"(%*#%U&HY^�!HE;*'(!,(!,('(55*R)f!HY��!HE;*'(!,(!5$1)'*:*515*R)!
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"1%q;('%#0! ,(! +1! G^N! ,(! +1! 5#)'1;*)15*R)/! (+*;*)1),#! +#0! ,1'#0! 5#)! ;1V#%! 5#)'1;*)15*R)! "1%1!

&$051%!5*(%'1!'(),()5*1!0*)!+1!"%(0()5*1!,(!(0'#0!K1+#%(0U!!



LJ4MHOB^Y4!~!^94<M49�X!

! 1)!

!

!<X8<&a]&Ci& G^N!,(!+1!5#)'1;*)15*R)!,(!1:+1'#T*)10!()!'#%'*++1!,(!;1EF!()!+1!5*$,1,!,(!S(%15%$F!
0*)!+#0!K1+#%(0!,(!;1V#%!5#)'1;*)15*R)U!

G1%q;('%#!
26:@X;9&
CDE_!

26:@X;9&
CDE^!

Z9X;9;7&
CDEa!

=(,*1!
�.!i.3c!

aUbh! aUbj! aUeh!

=(,*1)1!
�.!i.3c!

aUhg! aUgd! aUge!

^(0K*15*R)!
(0'q),1%!
�.!i.3c!

aUee! aUo`! aUho!

G(%5()'*+!de!
�.!i.3c!

`U`b! `Ujo! cUhd!

^*:(%()5*1!
4*.)*:*51'*K1!

B! B! B!

)! gb! gd! ha!
! �!^*:(%()'(0!+('%10!*),*51)!,*:(%()5*1!0*.)*:*51'*K1!()!$)1!"%$(&1!)#!"1%1;2'%*51!,(!�%$0i1+3D1++*0!5#)!

"�aUae!
!

J+*;*)1),#!+#0!,1'#0!5#)!;1V#%!5#)'1;*)15*R)!85$1'%#!"1%1!Y5'$&%(!`acg!V!$)#!"1%1!Y5'$&%(!

`ach@! ,(01"1%(5(! +1! ,*:(%()5*1! 0*.)*:*51'*K1! ()'%(! +10! '%(0! '(;"#%1,10/! (0'#! "#,%E1! 0*.)*:*51%! 7$(! +1!

,*:(%()5*1! ()'%(! +10! '%(0! '(;"#%1,10! )#! (0! �)*51;()'(! ,(&*,#! 1+! (:(5'#! ,(! +1! '(;"#%1,1! 0*)#! (0! 1!

;1+10!"%q5'*510!()!+1!(+1&#%15*R)!,(!'#%'*++10!(0!%(5#;(),1&+(!%(1+*F1%!$)!1)q+*0*0!()!+1!;1'(%*1!"%*;1!

$'*+*F1,1!"1%1!+1!(+1&#%15*R)!,(!'#%'*++10!()!+1!5*$,1,!,(!S(%15%$FU!!

!

a]E]^]C& H.Z&M9&8<&67A:<PKA<6KfA&M9&I@P7AK?KA<?&9A&:7;:K88<?&M9&P<QR&&

H1! O1&+1! eU`d! ;$(0'%1! +#0! "1%q;('%#0! ,(! +1! G^N! ,(+! 5#)'()*,#! ,(! :$;#)*0*)10! '#'1+(0! ()!
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!
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!
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!
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&
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!
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(+!5#)'()*,#!,(!1:+1'#T*)10!'#'1+(0!8�.Wi.@!,$%1)'(!+1!)*T'1;1+*F15*R)!()!(+!.%1)#!,(!;1EF/!)(C1V#'(!V!
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!<X8<&a]&_F& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!
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J@9?:;<&
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kLYEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

!&9X@88K6KfA&'&
D&n&3<B2"GC&
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1:+1'#T*)1!-c!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#/!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!BN-c!(0!,(!bhUh`!�.!
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X(C1V#'(! 33! 33! `Uca! aUgg! 33!
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3

c
!

!;<:<PK9A:7&
0Z/C&BuL'kLG&M@;<A:9&8<&AKg:<P<8KR<6KfA&

J@9?:;<&
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kLYEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

EDD&v&3&'&
D&n&3<B2"GC&

!

=1EF! 33! 33! cUhd! `Udj! gUgc!

X(C1V#'(! 33! 33! }H^! aUgcc! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

E&n&3<B2"GC&'&
!&<PX&BCa&v3G!

=1EF! 33! 33! cUc! aUcc! `Uao!

X(C1V#'(! 33! 33! aU`jc! }HY^! 33!

H1K1,#! 33! 33! 33! 33! aUad!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! `Ued! eUhd! `Ubb! cUj`! aUho!

X(C1V#'(! 33! 33! `Uo! aUcc! 33!

H1K1,#! 33! 33! 33! 33! cUbd!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! `Ujh! `Ugd! `Ugc! aUog! }HY^!

X(C1V#'(! 33! 33! aUdb! aUjj! 33!

H1K1,#! 33! 33! 33! 33! aUh!
&
&
O1&+1!eU!gd!J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!1:+1'#T*)1!

Pc!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!BNPc!(0!,(!aUojo!�.!i.
3c&

& 0Z1E&BuL'kLG&M@;<A:9&8<&AKg:<P<8KR<6KfA&

!;<:<PK9A:7! J@9?:;<&
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kL]YEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

EDD&v&3&'&
D&n&3<B2"GC&

!

=1EF! 33! 33! }HY^! }HY^! }HY^!

X(C1V#'(! 33! 33! }HY^! aUebc! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

E&n&3<B2"GC&'&
!&<PX&BCa&v3G!

=1EF! 33! 33! }HY^! }HY^! aUdo!

X(C1V#'(! 33! 33! aUc`o! }HY^! 33!

H1K1,#! 33! 33! 33! 33! aUaoh!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! aUbd! aUbo! }HY^! aUoh! }H^!

X(C1V#'(! 33! 33! }HY^! }HY^! 33!

H1K1,#! 33! 33! 33! 33! aUbc!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! aUbj! aUej! aUdh! cUab! }HY^!

X(C1V#'(! 33! 33! bUej! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!
&

&
&
&
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! )2)!

&
!<X8<&a]&^D& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!
1:+1'#T*)1!P`!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!BNP`!(0!,(!c`Ubc!

�.Wi.&

!;<:<PK9A:7! J@9?:;<&
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kLYEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

EDD&v&3&'&
D&n&3<B2"GC&

!

=1EF! 33! 33! }H^! `Ugd! `!

X(C1V#'(! 33! 33! }H^! aU`oo! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

E&n&3<B2"GC&'&
!&<PX&BCa&v3G!

=1EF! 33! 33! aUgo! aUcb! `U`!

X(C1V#'(! 33! 33! aUc``! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! cUa`! cUec! cUhc! aUho! aUhe!

X(C1V#'(! 33! 33! aUog! aUcd! 33!

H1K1,#! 33! 33! 33! 33! aUbb!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! cUeh! aUhg! aUdd! aUcd! }HY^!

X(C1V#'(! 33! 33! eUbj! aU`g! 33!

H1K1,#! 33! 33! 33! 33! aU`e!

^(0"$20! ,(! +#0! ,*:(%()'(0! '%1'1;*()'#0/! 0(! #&0(%KR! $)1! ,*0;*)$5*R)! ()! (+!

5#)'()*,#! ,(! 1:+1'#T*)10! ()! (+! .%1)#! ,(! ;1EF/! +1! 5$1+! K1%*R! ,("(),*(),#! ,(! +10!

K1%*1&+(0! ,(+! "%#5(0#U! <#)! (+! '%1'1;*()'#! 7$(! )#! *)5+$E1! <18YA@`/! >$&#! $)1!

,*0;*)$5*R)!,(+!``!l!()!(+!5#)'()*,#!,(!1:+1'#T*)10/!(+!5$1+!0(!"$,#!,(&(%!!1+!(:(5'#!

,(+! '%1'1;*()'#! '2%;*5#/! +#! 5$1+! 5#)5$(%,1! 5#)! ,*K(%0#0! 1$'#%(0! 7$(! %("#%'1)! 7$(!

(T*0'(! $)1! %(,$55*R)! "1%5*1+! ,(! 1:+1'#T*)10! 8ce3ea! l@! ()! ;$(0'%10! 5#)! 1+'1!

5#)'1;*)15*R)!1+!0(%!0#;('*,10!1! '(;"(%1'$%10!,(!caa! �!<! 8O%1.(%!V!4'#+#::/!cdbof!

^#V+(!V!=1%'>!cdojf!L$0'#;/!cddof!=2),(F3B+&#%(0!&0!(%U!`aahf!Av1).!V!H((!`aabf!

=1%E)! &0! (%U! `ac`f! =#>1;1,*! 41)*! &0! (%U! `ac`@U! J)! (+! '%1'1;*()'#! 1! `e! �<! V! c! l!

<18YA@`/!+1!,*0;*)$5*R)!:$(!,(+!ea!l/!(0'#!(0!1'%*&$*&+(!1+!(:(5'#!,(+!;(,*#!&q0*5#!()!

+1!5#)'()*,#!,(!1:+1'#T*)10!8^#V+(!V!=1%'>/!cdojfP*;()#/!`aac@!V1!7$(!1+!1&%*%0(!(+!

1)*++#!,(!+15'#)1!,(!+1!BN!0(!"*(%,(!+1!:+$#%(05()5*1!V!V1!)#!0(!,('(5'1)!V!+$(.#!5#)!

$)!51;&*#!,(!"A!0(!K$(+K(!1!%(0'1&+(5(%!+1!BN-c!8=#5'(F$;1!('!1+U/!`ace@!1,(;q0!

,(!+1!0#+$&*+*,1,!7$(!+10!1:+1'#T*)10!"$(,()!"%(0()'1%!()!A`Y!8P1%5*1!&0!(%U!cddh@U!
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! )2*!

H#0! '%1'1;*()'#0! 7$(! *)5+$E1)! <18YA@`! V! '(;"(%1'$%1! ,(! (&$++*5*R)/!

"%(0()'1%#)!$)1!,*0;*)$5*R)!;1V#%!1+!da!l/!(0'#0!%(0$+'1,#0!5#):*%;1)!+#!%("#%'1,#!

"#%! B).$*1)#3L$K1+51&1! &0! (%=/! `aaef! ^#;&%*)i3�$%'F;1)! &0! (%=/! `aaaf! =2),(F3

B+&#%(0! &0! (%=/! `aahf! J+*103Y%#F5#! &0! (%=/! `aa`U! ^$%1)'(! (+! +1K1,#! 0(! ,1! +1! ;1V#%!

,*0;*)$5*R)!()!(+!5#)'()*,#!,(!1:+1'#T*)10!()!(+!.%1)#!,(!;1EF/!(0'#!0(!1'%*&$V(!1+!

,(0"%(),*;*()'#! ,(+! "(%*51%"*#/! 7$(! (0! ,#),(! 0(! ()5$()'%1! +1! ;1V#%! 51)'*,1,! ,(!

1:+1'#T*)10! ()! (+! .%1)#! ,(! ;1EF/! V! 1+! 0(%! ,(0"%(),*,#/! (T*0'(! $)1! ;*.%15*R)! ,(+!

5#)'()*,#!,(!1:+1'#T*)10/!,(0,(!(+!.%1)#!>15*1!(+!)(C1V#'(U!!!

a]C]C& %N<8@<6KfA& M98& 9I96:7& M9& 8<?& N<;K<X89?& M98& O;769?7& M9& AKg:<P<8KR<6KfA& ?7X;9& 8<&
67A69A:;<6KfA&M9&I@P7AK?KA<?&9A&98&L;<A7&M9&P<QR&
!

H#0!%(0$+'1,#0!,(+!(0'$,*#!,(+!(:(5'#!,(+!'%1'1;*()'#!0#&%(!+1!5#)5()'%15*R)!,(!:$;#)*0*)10!0(!

#&0(%K1)!()!+1!N9.$%1!eUcbU!!

!

!

ZKL@;<&a]&EF& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!
:$;#)*0*)10!�.!i.3c!()!(+!.%1)#!,(!;1EF!

!

H1!5#)5()'%15*R)!*)*5*1+!,(!:$;#)*0*)10!()!(+!.%1)#!,(!;1EF!:$(!,(!`eaa!�.!i.3c!V!,*0;*)$VR!

>10'1!$)1!5#)5()'%15*R)!;()#%!1!cea!�.!i.3c!8+E;*'(!,(!,('(55*R)!,(+!(7$*"#!$'*+*F1,#@U!H1!,*0;*)$5*R)!

(0!1'%*&$*,1!1!+1!0#+$&*+*,1,!,(!+10!:$;#)*0*)10!()!1.$1/!V1!7$(!1+!1)1+*F1%!(+!5#)'()*,#!,(!:$;#)*0*)10!

()!)(C1V#'(!(+!%(0$+'1,#!:$(!"#0*'*K#f!0*)!(;&1%.#/!1+.$)#0!%("#%'(0!*),*51)!"%(0()5*1!,(!:$;#)*0*)10!

()! ;101/! ;1EF! V! >1%*)1! )*T'1;1+*F1,#/! (0'#! "$(,(! 0(%! 1'%*&$*,#! 1! $)1! ;1+1! 51+*,1,! ()! (+!

"%#5(01;*()'#/!#!1!+1!)#!(+*;*)15*R)!,(+!)(C1V#'(!1+!:*)1+!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)U!B+!*.$1+!7$(!

()! (+! 510#! ,(! +10! 1:+1'#T*)10! 0(! 0(+(55*#)R! $)! )$(K#! +#'(! ,(! ;1EF! 5#)'1;*)1,#! V! 0(! %(1+*FR!

)$(K1;()'(!h!,*:(%()'(0!"%#5(,*;*()'#0!,(!)*T'1;1+*F15*R)/!(0'1!K(F!1)1+*F1),#!()!;1EF!V!)(C1V#'(U!

a

caaa

`aaa

gaaa

a!;*) ce!;*) ga!;*) he!;*)

3
7
A
69
A
:;
<6
Kf
A
&M
9&

I@
P
7
A
K?
KA
<&
Bw
L
'k
L
G&

!K9PO7&M9&H;769?7

<#)'()*,#!9)*5*1+ O!(&$++*5*R)/!aUel!,(!<18YA@`

O!(&$++*5*R)/!cl!,(!<18YA@` O!(&$++*5*R)/!gl!<18YA@`
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! )2+!

H#0! %(0$+'1,#0! :$(%#)!1)1+*F1,#0!"#%!AGH<U! H#0! %(0$+'1,#0! 0(!;$(0'%1)!()! +10! '1&+10! eUhc/! eUh`! V!

eUhgU!

!

!

!

!

!

!<X8<&a]&^E& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!
:$;#)*0*)10!O#'1+(0!8N-c/!N-`@!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#/!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!

N$;!'!(0!,(!`cgUog!�.Wi.!

!;<:<PK9A:7&
37A:9AKM7&M9&Z@P&:&BuL&kLYEG&M@;<A:9&8<&AKg:<P<8KR<6KfA&

!
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kLYEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

EDD&v&3&'&
?KA&3<B2"GC&

=1EF! 33! 33! }HY^! }HY^! cdUee!

X(C1V#'(! 33! 33! jcU``! ``Ujg! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

3<B2"GC&'&
!&<PX&BCa&v3G!

=1EF! 33! 33! }HY^! }HY^! }HY^!

X(C1V#'(! 33! 33! cbUcd! chUoe! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! `oeUah! ccgUc`! `hUco! }HY^! }HY^!

X(C1V#'(! 33! 33! cgU`o! `jUd`! !

H1K1,#! 33! 33! 33! 33! ccUeo!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! cjjUab! chUj`! c`Uge! }HY^! }HY^!

X(C1V#'(! 33! 33! }HY^! ehUoe! 33!

H1K1,#! 33! 33! 33! 33! dUch!
&
&
!<X8<&a]&^C& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!

:$;#)*0*)1!-c!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#/!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!N$;!-c!(0!,(!cdoUh!
�.Wi.!

!;<:<PK9A:7&
! 37A:9AKM7&M9&Z@P&/E&BuL&kL

YEG&M@;<A:9&8<&AKg:<P<8KR<6KfA&

!
Ea&PKA&
BuL&kLYEG&

_D&PKA&
BuL&kLYEG&

^a&PKA&
BuL&kLYEG&

EF&=&
BuL&kLYEG&

4<N<M7&
BuL&kLYEG&

EDD&v&3&'&
?KA&3<B2"GC&

!

=1EF! 33! 33! }HY^! }HY^! cdUee!

X(C1V#'(! 33! 33! ohUhg! ``Ujg! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

3<B2"GC&'&
!&<PX&BCa&

=1EF! 33! 33! }HY^! }HY^! }HY^!

X(C1V#'(! 33! 33! cbUcd! chUoe! 33!



LJ4MHOB^Y4!~!^94<M49�X!

! )2,!

v3G! H1K1,#! 33! 33! 33! 33! }HY^!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! `ejUdb! caoUeh! ``Uh`! }HY^! }HY^!

X(C1V#'(! 33! 33! cgU`o! `jUd`! 33!

H1K1,#! 33! 33! 33! 33! ccUeo!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! cooUa`! chUj`! c`Uge! }H^! }H^!

X(C1V#'(! 33! 33! }H^! ehUoe! 33!

H1K1,#! 33! 33! 33! 33! dUch!
&
&
!<X8<&a]&^_& J:(5'#!,(!+10!K1%*1&+(0!,(+!"%#5(0#!,(!)*T'1;1+*F15*R)!0#&%(!+1!5#)5()'%15*R)!,(!

:$;#)*0*)1!-`!()!;1EF/!)(C1V#'(!V!1.$1!,(!+1K1,#/!5$1),#!(+!5#)'()*,#!*)*5*1+!,(!N$;!-`!(0!,(!cbUg!
�.Wi.!

!;<:<PK9A:7&
! 37A:9AKM7&M9&Z@P&/C&BuL&kL

YEG&M@;<A:9&8<&AKg:<P<8KR<6KfA&

!
Ea&PKA&
BuL'kLG&

_D&PKA&
BuL'kLG&

^a&PKA&
BuL'kLG&

EF&=&
BuL'kLG&

4<N<M7&
BuL'kLG&

EDD&v&3&'&
?KA&3<B2"GC&

!

=1EF! 33! 33! }HY^! }HY^! }HY^!

X(C1V#'(! 33! 33! bUod! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

3<B2"GC&'&
!&<PX&BCa&

v3G!

=1EF! 33! 33! }H^! }HY^! }HY^!

X(C1V#'(! 33! 33! }H^! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

EDD&v3&'&E&n&
3<B2"GC!

=1EF! cbUao! eUej! cUob! }HY^! }HY^!

X(C1V#'(! 33! 33! }HY^! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!

EDD&v3&'&C&n&
3<B2"GC!

=1EF! ccUah! }HY^! }HY^! }HY^! }HY^!

X(C1V#'(! 33! 33! }HY^! }HY^! 33!

H1K1,#! 33! 33! 33! 33! }HY^!
&

&
! J+!5#)'()*,#!,(!:$;#)*0*)10!,*0;*)$VR!()!$)!da!l!"1%1!+#0!'%1'1;*()'#0!'(0'*.#!80*)!<18YA@`&

#! 0*)! '%1'1;*()'#! '2%;*5#! 1! '(;"(%1'$%1! ,(! (&$++*5*R)@! V! "1%1! +#0! '%1'1;*()'#0! ,(! )*T'1;1+*F15*R)!

,*0;*)$VR!>10'1!K1+#%(0!"#%!,(&1C#!,(+! +E;*'(!,(!,('(55*R)U!J+!5#)'()*,#!,(!:$;#)*0*)10!()!)(C1V#'(!

"%(0()'R!K1+#%(0!()!$)!ca!l!,(+!*)*5*1+!()!;1EF/!"#%!+#!7$(!0(!"$(,(!10(.$%1%!7$(!,$%1)'(!(+!"%#5(0#!

,(!)*T'1;1+*F15*R)!(T*0'(!$)1!,(.%1,15*R)!,(!:$;#)*0*)10U!

!



CJFCR+>bJF7>"!

! )2-!

F& 32)34($*2)%$&

!

4(! (K1+$R! +1! :$)5*R)! ,(! ,()0*,1,! ,(! "%#&1&*+*,1,! 8G^N@! ,(+! 5#)'()*,#! ,(! ;*5#'#T*)10! ()!

'#%'*++10! ,(! ;1EF! ,(! +1! 5*$,1,! ,(! S(%15%$FU! H1! *)5*,()5*1! ,(! 1:+1'#T*)10! V! :$;#)*0*)10! )#! K1%*R!

,("(),*(),#! ,(! +1! '(;"#%1,1! 0*)! (;&1%.#/! +1! 5#)5()'%15*R)! ,(! 1:+1'#T*)10! 0E/! 0*(),#! ;1V#%! (+!

5#)'()*,#!,(!1:+1'#T*)10!()!'(;"#%1,1!Y5'$&%(!`acgU!!

J+! 5#)0$;#! ,(! '#%'*++1! V! (+! "(0#! 5#%"#%1+! ,(! +#0! 5#)0$;*,#%(0! ,(! '#%'*++1! ,(! +1! 5*$,1,! ,(!

S(%15%$F! :$(! ,(05%*'#! ;(,*1)'(! G^N! V! 1)q+*0*0! ,(! 5#K1%*1)F1/! ,(;#0'%1),#! $)! ;1V#%! 5#)0$;#! ()!

>#;&%(0!V!()!"(%0#)10!,(!;1V#%!"(0#U!

4(!(K1+$R!+1!:$)5*R)!,(!,()0*,1,!,(!"%#&1&*+*,1,!,(!+1!*).(0'1!,*1%*1!(0'*;1,1!,(!;*5#'#T*)10!

"#%! 5#)0$;#! ,(! '#%'*++1! ,(! ;1EF/! V! 0(! ()5#)'%R! 7$(! +#0! 5#)0$;*,#%(0! ,(! '#%'*++1! ,(! +1! 5*$,1,! ,(!

S(%15%$F! (0'q)! ()! %*(0.#! ;1V#%! 1+! e! l! 8ga! 3! ba! l@! "#%! 5#)0$;#! ,(! 1:+1'#T*)10! ()! '#,10! +10!

'(;"#%1,10/!V!;()#%!1+!e!l!8aUac!3!cUc@!"1%1!:$;#)*0*)10U!

J+! '%1'1;*()'#! '2%;*5#! V! 1,*5*R)! ,(! <18YA@`! '*()()! $)! (:(5'#! *),*K*,$1+! V! 0*)2%.*5#! ()! +1!

%(,$55*R)! ,(+! 5#)'()*,#! ,(! 1:+1'#T*)10! ()! (+! .%1)#! ,(! ;1EF! ,$%1)'(! +1! )*T'1;1+*F15*R)U! H1! ;1V#%!
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Evaluation probabiliste du risque lié à l’exposition à des aflatoxines et des fumonisines dû à la 

consommation de tortillas de maïs à la ville de Veracruz 

 

Résumé : Un des dangers chimiques les plus importants relevés par l'OMS concerne la contamination des céréales par les 

mycotoxines et notamment les aflatoxines et les fumonisines. La réglementation recommande des contaminations 

maximales d'aflatoxines dans les céréales inférieures à 20 mg/kg ; cependant on relève couramment des taux supérieurs à 

200 mg/kg dans le maïs au Mexique. Bien qu'il ait été évalué que le processus de nixtamalisation détruit plus de 90 % des 

fumonisines et de 80 à 95 % des aflatoxines, le taux résiduel peut encore être élevé : certaines publications rapportent des 

concentrations jusqu'à 100 mg/kg dans les tortillas, ce qui représente un risque avéré vue la grande consommation de 

tortillas au Mexique (325g/j). Le JECFA (2001) a établi une dose maximale acceptable de 2μg/kg pc/j  pour la fumonisine et 

recommande de réduire l'exposition aux aflatoxines au plus faible niveau possible en considérant que le seuil de 1 ng/kg pc/j 

ne devrait pas être atteint. 

Au cours de cette thèse 3 enquêtes aléatoires et représentatives ont été menées dans 40 tortillerias de  la ville de Veracruz. 

La consommation de maïs de la population a été évaluée à partir d'un questionnaire de consommation. L'analyse des 

mycotoxines a été réalisée par HPLC-FD par utilisation de colonnes à immunoaffinité selon la réglementation européenne 

(CIRAD-Montpellier). L'analyse des données obtenues a été effectuée selon une méthode probabiliste permettant de 

construire une fonction de distribution de probabilités à partir de la méthode de Monte Carlo (UBO). La représentativité de la 

population a été validée à partir d'évaluation de quotas de population après échantillonnage aléatoire initial. La 

contamination des tortillas a été mesurée à 0.54-1.96 mg/kg pour les aflatoxines et à 65-136 mg/kg pour les fumonisines. La 

consommation moyenne de tortillas a été mesurée à 148 g de maïs par jour. L'exposition de la population aux aflatoxines 

apparaît alors comprise entre 0,94 et 3,14 ng/kg pc/j et celle aux fumonisines entre 146 et 315 ng/kg pc/j. Les échantillons les 

plus contaminés proviennent des tortillerias réalisant elles-mêmes leur procédure de nixtamalisation.  L'analyse des résultats 

montre que 60 % de la population de Veracruz serait à risque selon les préconisations du JECFA. L'exposition aux fumonisines 

atteint 5 % de la dose maximale acceptable, du fait d'une relativement faible contamination du maïs à cette mycotoxine. Les 

résultats montrent donc un risque sanitaire pour la population de la ville de Veracruz. Une extension de ce travail à la totalité 

de l’État de Veracruz, incluant la population rurale, devrait être menée du fait du risque probablement accru de cette 
dernière catégorie de population en lien avec sa plus forte consommation de maïs. 

 

Mots clés :  mycotoxine, probability density function,  evaluation probabiliste du risque, exposition du risque alimentaire. 

 

 

 

 

Probabilistic risk assessment for aflatoxins and fumonisins exposition through the consumption of maize 

tortillas in Veracruz City, Mexico 

 

Abstract : One of the chemical hazards that WHO has reported more frequently is cereals contamination with mycotoxins, 

mainly aflatoxins and fumonisins. NOM-188-SSA1-2002 establishes that aflatoxin concentration in grain should not exceed  

20 mg kg
-1

 ; however, there are reported concentrations > 200 mg kg
-1

 in maize. Although it has been documented that 

nixtamalizacion removes more than 90% of fumonisins and between 80 and 95% of aflatoxins, the residual amount could be 

important, finding reports concentrations higher than 100 mg kg
-1

 of aflatoxin in tortilla, representing a risk due to the high 

consumption of tortillas in Mexico (325 g d
-1

). The JECFA (2001) establishes a maximum intake of 2 mg kg
-1

 pc d
-1

 for 

fumonisin and aflatoxin recommends reducing “as low as reasonably achievable” levels. 3 random and representative 
sampling in Veracruz city, each in 40 tortillerias, were made. Corn intake and weight of the population were estimated using 

a consumption questionnaire. Mycotoxins analysis were performed by HPLC-FD using immunoaffinity columns according to 

European standard UNE-EN ISO 14123 : 2008 for aflatoxins and UNE-EN 13585 : 2002 for fumonisin in the CIRAD 

(Montpellier, France). Statistical analysis were performed under a probabilistic approach in collaboration with  the University 

of Bretagne Occidentale (Brest, France), building probability density function (PDF) and using the Monte Carlo method. PDF 

parameters of the weight of the population was 74.15kg for men (which coincides with reported by CANAIVE) and 65.83kg 

for women ; the pollution aflatoxin tortilla was 0.54 – 1.96mg kg
-1

 and fumonisin from 65.46 – 136.00mg kg
-1

 ; the tortilla 

consumption was 148.3g of corn per person per day ; the daily intake of aflatoxins was 0.94 – 3.14ng kg
-1

 bw d
-1

 and 

fumonisin of 146.24 – 314.99ng kg
-1

 bw d
-1

. Samples with higher aflatoxin contamination came from tortillerias that make the 

nixtamalization in situ. In assessing exposure it was found that up to 60% of the population could be consuming more than 

the recommended by JECFA (2001) for aflatoxin dose (1ng kg
-1

 bw d
-1

). Exposure to fumonisins intake was < 5% due to low 

contamination by these mycotoxins. The results suggest that the population of the city of Veracruz could be in food risk by 

eating contaminated corn tortillas AFT. It is advisable to extend this study in rural communities, where risk factors could 

increase. 

 

Keywords  :  mycotoxin, fonction de densité de probabilité,, probabilistic risk assessment, exposure of food risk. 

 


