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L .D@*#J#0*1 &55/.++ 0?. .'5$4.'.#01 $2 0.')/.F 9$/ 0?. A$A.'0< 0.')/. #+ V)+0 & @/$D1 2$/ M$/G./X+ T)&*#01F
!\K&/4&#'#'4 &4/..A.'0 #+ .'5$4.'$)+ &'5 +?$)*5 :. &5.T)&0.*1 #'+0/)A.'0.5h +.. 3?.JJ?# &'5 B&4&'#

b,==Wc 2$/ & +$*)0#$' 0$ 0?#+ @/$:*.AF g$M.%./< &'&*1+#+ $2 +)J? #++).+ #+ :.1$'5 0?. +J$@. $2 0?#+ @&@./F
!]K$./# .0 &*F b,==!c #'5#J&0. )'#$' 5.'+#01 5.J/.&+.5 2/$A ;; 0$ !Pe &'5 2/$A ;\ 0$ ,]e #' 0?.+.

0M$ +.J0$/+ 5)/#'4 0?. @./#$5 !]\=N!]]PF H&')2&J0)/#'4< J$'+0/)J0#$' &'5 0/&'+@$/0 ?&%. )'#$' 5.'+#01

&:$%. i=eF 6.4/.++#$'+ #' J$*)A' bic &'5 bWc J*.&/*1 5$'X0 #'J*)5. 5)AA#.+ 2$/ +.J0$/+F

!!



>&:*. ,a >?. 7A@*$1./ (#Y.NU&4. 7`.J0

C.@.'5.'0 %&/#&:*. b!c b,c b;c bic bWc

Q$4 m.&/*1 U&4. RQ( RQ( RQ( RQ( RQ(

Q$4 7A@*$1A.'0 =F=_iWnnn =F=i!innn =F=;],nnn =F=;PPnnn =F=i,]nnn

b=F==;]c b=F==,_c b=F==;,c b=F==,\c b=F==,\c

U$A.' N=F!=Wnnn =F=i_Pnnn =F;]innn

b=F==]!c b=F=!i]c b=F=;PPc

U$A.' " Q$4 7A@*F N=F==;,W =F==W!!nn =F=!=]nnn

b=F==,\c b=F==,=c b=F==,ic

8$ -'#$' =F=,\W

b=F=,ic

8$ -'#$' " Q$4 7A@*F =F=,_\nnn

b=F==;!c

8$-'#$'U$A.' N=F=;\P

b=F=;=c

8$-'#$'U$A.' " Q$4 7A@*F =F=,!_nnn

b=F==;!c

3$'0/$*+

U..G+ @&#5 m.+ m.+ m.+ m.+ m.+

I4.< .D@./#.'J. &'5 V$: 8$ m.+ m.+ m.+ m.+

(.J0$/#&* 5)AA#.+ 8$ 8$ m.+ 8$ 8$

K&/4&#'#'4 &4/..A.'0 8$ 8$ m.+ m.+ m.+

>.')/. 8$ m.+ m.+ m.+ m.+

m.&/ &'5 /.4#$' 8$ m.+ m.+ m.+ m.+

3$'+0&'0 PFP==nnn PF!]innn _F\i=nnn PF=\Wnnn PF=!innn

b=F=!!c b=F==\Wc b=F=,ic b=F==\Pc b=F==\ic

R:+./%&0#$'+ !i_]=;] !i_\W]W !i_\W]W !i_\W]W !i_\W]W

-" =F\! =F\i =F\i =F\i =F\i

L' J$*)A'+ b!c< b,c< &'5 b;c &** 0?. J$'0/$*+ &/. #'0./&J0.5 M#0? 5)AA1 SU$A.'S< #' J$*)A' bic

0?.1 &/. #'0./&J0.5 M#0? 5)AA1 S8$ -'#$'S< M?#*. #' J$*)A' bWc M#0? 5)AA1 S8$-'#$'U$A.'S

6$:)+0 +0&'5&/5 .//$/+ &0 Z/A *.%.* #' @&/.'0?.+.+

nnn @$=F=!< nn @$=F=W< n @$=F!

!,



#+ &' #A@$/0&'0 *#0./&0)/. 0?&0 +0)5#.+ /.0)/'+ 0$ 0.')/. 0?&0 J*.&/*1 +)44.+0+ 0?#+ %&/#&:*.

#+ .'5$4.'$)+ #' & M&4. .T)&0#$' &+ #0 #+ J$//.*&0.5 M#0? 0?. A&0J? &'5 #'5#%#5)&* )'$:N

+./%.5 J$A@$'.'0+< &'5 +?$)*5 :. @/$@./*1 #'+0/)A.'0.5 0$ .+0#A&0. )':#&+.5 /.0)/'+ 0$

0.')/. b+.. C)+0A&'' &'5 H.4?#/< ,==WcF L' @&/0#J)*&/< #2 A.' &'5 M$A.' ?&%. 5#`./.'0

*&:$)/ A&/G.0 &00&J?A.'0 &'5 5#`./.'0 @/$@.'+#0#.+ 0$ T)#0 0?.#/ V$:+< $'. J$)*5 .D@.J0

0?./. &/. +#Y.&:*. 5#`./.'J.+ #' /.0)/'+ 0$ 0.')/. b&'5 .D@./#.'J.cF g.'J.< @/$%#5#'4 &'

)':#&+.5 .+0#A&0. $2 0?. .`.J0 $2 0.')/. $' M&4.+ &'5 +.@&/&0#$' @/$:&:#*#0#.+ J$)*5 ?.*@

0$ T)&'0#21 0?. #A@$/0&'J. $2 +.*.J0#$' .`.J0+ 5). 0$ 5#`./.'0 V$: +.&/J? :.?&%#$)/ $2

A.' &'5 M$A.'F,=

B/.%#$)+ /.+)*0+ #'5#J&0. #A@$/0&'0 @/.5#J0#$'+ $2 0?. A$'$@+$'1 +.&/J? A$5.* &/.

%./#Z.5 #' 0?. 5&0&< M$A.' :.'.Z0 2/$A *&/4./ .A@*$1./ +#Y. M&4. .`.J0+h J$'+.T).'0*1

0?.#/ .*&+0#J#01 $2 *&:$)/ +)@@*1 #+ *$M./ &'5 Z/A+ J&' @&1 0?.A *$M./ M&4.+F U?&0 #+

A$/.< 0?. @/.+.'J. $2 )'#$'+ &@@.&/+ 0$ #'J/.&+. M&4.+ #' *.++ )'#$'#+.5 +.J0$/+< #'5#J&0#'4

+.&/J? 2/#J0#$'+ &'5 A$'$@+$'1 &/. #A@$/0&'0 5.0./A#'&'0 $2 M&4. 5#`./.'0#&*+ #' L0&*1F

g$M.%./< 0?#+ #+ '$0 0?. M?$*. +0$/1h #' 2&J0< 0?. 51'&A#J A$5.* $2 $*#4$@+$'1 +0/.++.+

0?. #A@$/0&'J. $2 0/&'+#0#$'+ #' 0?. *&:$)/ A&/G.0 &+ & @$0.'0#&* +$)/J. $2 4.'5./ M&4.

5#`./.'0#&*+h M?#J? L &'&*1+. #' 0?. '.D0 +):+.J0#$'F

SNS !#51 ,.#*$/=/$/1* (0 L1)#4#$/(&*

>?. 51'&A#J A$5.* $2 A$'$@+$'1 :1 K)/5.00 &'5 H$/0.'+.' b!]]\c 5#+J)++.5 #' 0?.

0?.$/.0#J&* +.J0#$' +?$M+ 0?&0 0?. .T)#*#:/#)A *.%.* $2 .A@*$1A.'0 #+ 0?. /&0#$' :.0M..'

/.J/)#0A.'0 &'5 +.@&/&0#$' /&0.+< #F.F< *!%" # $##%
%##%

) >&G#'4 *$4+ &'5 5#`./.'0#&0#'4< 0?.

*&:$)/ +)@@*1 .*&+0#J#01 J&' :. M/#00.' &+ 2$**$M+

/"# # /$# ! /%#) b]c

,=7D@*$#0#'4 0?. *$'4#0)5#'&* 5#A.'+#$' $2 0?. 5&0&< 0.')/. #+ #'+0/)A.'0.5 M#0? 5.%#&0#$'+ 2/$A #0+

$M' A.&' $%./ 0?. 5)/&0#$' $2 0?. V$:< @$*1'$A#&* 0./A+ &/. &*+$ #'J*)5.5 &+ 2)/0?./ #'+0/)A.'0+F K1

J$'+0/)J0#$'< 0?.+. #'+0/)A.'0+ &/. '$0 J$//.*&0.5 0$ #'5#%#5)&* &'5 A&0J? +@.J#ZJ .`.J0+< &+ 0?.+. &/.

J$'+0&'0 $%./ 0?. 5)/&0#$' $2 0?. A&0J?F >?. Z/+0 +0&4. 9 0.+0 /.0)/'+ & %&*). M.** &:$%. != #'5#J&0#'4

0?. J$//.*&0#$' :.0M..' 0?. #'+0/)A.'0+ &'5 0?. .'5$4.'$)+ %&/#&:*.+ #+ +0/$'4F g$M.%./< 0?. @ %&*).

$2 0?. (&/4&' $%./#5.'0#ZJ&0#$' 0.+0 #+ .T)&0* 0$ """" #'5#J&0#'4 0?.+. #'+0/)A.'0+ &/. '$0 $/0?$4$'&* 0$

0?. .//$/ 0./AF 6.+)*0+ 2$/ LO .+0#A&0#$' #'5#J&0. &4&#'< 0?. +#Y. .`.J0 #+ ?#4?./ 2$/ M$A.'F L &*+$ /)'

& /.4/.++#$' #'J*)5#'4 &** J$'0/$*+ :)0 0.')/.< /.+)*0+ #'5#J&0. 0?. +#Y. .`.J0 b+0&'5&/5 .//$/c #+ =F=;\\

b=F==;;c 2$/ A.'< M?#*. 0?. #'0./&J0#$' 0./A #+ =F=!!! b=F==,icF I** /.+)*0+ &/. &%&#*&:*. )@$' /.T).+0F

!;



7+0#A&0#'4 0?. M&4. .*&+0#J#01 $2 +.@&/&0#$'+ #+ /.*&0#%.*1 +#A@*.< M?#*. #0 #+ A$/. 5#lJ)*0

0$ .+0#A&0. 0?. M&4. .*&+0#J#01 $2 /.J/)#0+F g$M.%./< 2$**$M#'4 H&''#'4 b,==;c< #' @/.%#$)+

+.J0#$'< L +?$M 0?&0 #' & +0.&51 +0&0. .T)#*#:/#)A 0?. .*&+0#J#01 $2 +.@&/&0#$'+ &'5 /.J/)#0+

&/. 0?. +&A.< /%# # !/$# b+.. .T)&0#$' b_cch 0?. #'0)#0#$' :.?#'5 0?#+ /.+)*0 #+ %./1

+#A@*.a $'. +.@&/&0#$' J$//.+@$'5+ 0$ & /.J/)#0< J$'5#0#$'&* $' 0?. 2&J0 #0 #+ /.*&0.5 0$ 0?.

M&4.F,!

I+ K&/0? &'5 C&*.NR*+.' b,==]c @)0< 0$ 4.0 &' .+0#A&0. $2 0?. .*&+0#J#01 $2 *&:$)/

+)@@*1< M?&0 #+ .++.'0#&**1 '..5.5 #+ &' .+0#A&0. $2 0?. +.@&/&0#$' .*&+0#J#0#.+ 0$ M&4.+

/%#< #F.F< 0?. @/$:&:#*#01 $2 V$: J?&'4. $' 0?. *$4 $2 b@/.%#$)+c M&4.F L' >&:*. ; L +)AA&/#+.

/.+)*0+ 2/$A 0?. &'&*1+#+ $2 0?.+. +.@&/&0#$' 2)'J0#$'+F,, L' J$*)A' b!c L V)+0 J$'+#5./

0?. .`.J0 $2 @/.%#$)+ M&4. $' 0?. @/$:&:#*#01 $2 V$: J?&'4#'4h &+ .D@.J0.5< ?#4? M&4.

M$/G./+ &/. *.++ *#G.*1 0$ J?&'4. 0?.#/ V$:h 0?#+ .`.J0 #+ +0/$'4./ 2$/ A.' 0?&' 2$/ M$A.'<

#'5#J&0#'4 0?.#/ A$:#*#01 J?$#J. J&' :. /.*&0.5 0$ 5#`./.'0 /.&+$'+ 0?&' 0?. M&4.F L'

J$*)A' b,c< L &55 J$'0/$*+ &+ #' RQ( /.4/.++#$'+h /.+)*0+ J$'Z/A 0?&0 ?#4? M&4. M$/G./+

&/. *.++ *#G.*1 0$ T)#0 0?.#/ V$:+F U?&0 #+ A$/.< ?$*5#'4 0?. M&4. &'5 $0?./ J?&/&J0./#+0#J+

J$'+0&'0< M$/G./+ &/. *.++ *#G.*1 0$ *.&%. *&/4./ Z/A+F >?#+ .%#5.'J. J*.&/*1 +)@@$/0+ 0?.

0?.$/1 $2 A$'$@+$'1 &4&#'+0 0?. J$A@.'+&0#'4 M&4. 5#`./.'0#&* 0?.$/1< 0?&0 @/.5#J0+

?#4?./ @/$:&:#*#01 $2 V$: J?&'4#'4 2/$A *&/4. Z/A+ M?.' ?$*5#'4 0?. M&4. J$'+0&'0F

L' J$*)A' b;c L &*+$ J$'0/$* 2$/ @/.%#$)+ 0.')/.F I+ H&''#'4 b,==;c +)44.+0+< $'.

J&' .'5*.++*1 5#+J)++ /.4&/5#'4 0?. $@@$/0)'#01 $2 #'J*)5#'4 0.')/. #' 0?.+. /.4/.++#$'+ &+

#0 #+ J*.&/*1 .'5$4.'$)+h &J0)&**1< M&4.+< 0.')/. &'5 .A@*$1A.'0 &/. V$#'0*1 5.0./A#'.5

&'5 0?.#/ +#A)*0&'.$)+ .`.J0+ $' 0?. @/$:&:#*#01 $2 +.@&/&0#$'+ ?&+ 0$ :. &5.T)&0.*1

J$'+#5./.5F >?. 0?.$/.0#J&* A$5.* &*+$ @/.5#J0+ 0.')/. #+ 0?. #'%./+. $2 0?. T)#0 /&0.<

?.'J. 0.')/. &'5 .A@*$1A.'0 &/. +0/#J0*1 /.*&0.5F,; L' 4.'./&*< #'J*)5#'4 0.')/.< & +A&**./

,!L &++)A. +.@&/&0#$'+ 0$ '$'N.A@*$1A.'0 &'5 /.J/)#0A.'0 2/$A '$'N.A@*$1A.'0 &/. '$0 /.*&0.5 0$

M&4.+F L' & @/.%#$)+ %./+#$' $2 0?. @&@./< L &*+$ J$'+#5./.5 0?#+ #++). &'5 $:0&#'.5 +.@&/&0. .+0#A&0.+

$2 M&4. .*&+0#J#01 $2 +.@&/&0#$'+ 0$ .A@*$1A.'0 &'5 '$'N.A@*$1A.'0F g$M.%./ 0?. $'*1 @$++#:#*#01 0$

#5.'0#21 0?. J&)+. $2 +.@&/&0#$'+ #+ 0$ J$'+#5./ &+ T)#0+ V$: J?&'4.+ M#0? &' #'0./%.'#'4 @./#$5 $2 '$'

.A@*$1A.'0 *.++ $/ .T)&* 0$ $'. A$'0?< 0?. /.+0 :.#'4 *&1$`+F
,,I+ 2$/ 0?. .A@*$1./ +#Y. .`.J0< L &*+$ .+0#A&0. 0?.+. @/$:#0 A$5.*+ )+#'4 5)AA#.+ 2$/ .A@*$1A.'0

+#Y. &'5 #'J*)5#'4 &** J$'0/$*+< M?./. 0?. :.'J?A&/G #+ 0?. +#Y. 4/$)@ !NWF 3$.lJ#.'0+ 2$/ A.' &/. &+

2$**$M+a _N!W b=F=!;;c< !_N]] b=F==_c< !==Ni]] bN=F=;Pc< W==^ bN=F=\icF >?./. #+ &*+$ .%#5.'J. $2 +A&**./

*&/4./ .`.J0 2$/ M$A.'< J$.lJ#.'0+ &/. _N!W b=F=;]c< !_N]] bN=F=!Pc< !==Ni]] bN=F!;_c< W==^ bN=F=]_cF

3$.lJ#.'0+ &/. &** +0&0#+0#J&**1 +#4'#ZJ&'0< &@&/0 2$/ A.' #' 0?. J*&++ !_N]]F
,;L' 0?#+ +.'+.< /.+)*0+ /.@$/0.5 #' J$*)A'+ b,c 0$ bic $2 >&:*. ; J&' :. #'0./@/.0.5 &+ +.'+#0#%#01 J?.JG+

$2 @/.%#$)+ +@.J#ZJ&0#$'+F

!i



J$.lJ#.'0 $' 0?. M&4. #+ .D@.J0.5< &+ 0?.+. %&/#&:*.+ &/. @$+#0#%.*1 /.*&0.5F 6.+)*0+ #'

J$*)A' b;c #'5#J&0. '$ .`.J0 $2 0.')/. $' 0?. @/$:&:#*#01 $2 V$: J?&'4.h M?./.&+ J$.lJ#.'0

2$/ @/.%#$)+ M&4. &'5 @/.%#$)+ .A@*$1A.'0 5$'X0 J?&'4.F I+ .D@.J0.5< M?.' @/.%#$)+

M&4. #+ '$0 J$'+#5./.5< &+ #' J$*)A' bic< 0.')/. 0)/'+ $)0 0$ :. '.4&0#%. &'5 +0&0#+0#J&**1

+#4'#ZJ&'0h @&/0 $2 0?#+ .`.J0 #+ +?#20.5 0$ & +0/$'4./ '.4&0#%. .`.J0 $2 .A@*$1A.'0F,i

g&%#'4 $:0&#'.5 M&4. .*&+0#J#0#.+ $2 +.@&/&0#$'+< L ?&%. #'5#/.J0*1 $:0&#'.5 &' .+0#A&0.

$2 0?. .*&+0#J#01 $2 /.J/)#0+ bM#0? #'%./+. +#4'c< +$ L J&' @/$J..5 0$ J&*J)*&0. 0?. .*&+0#J#01

$2 *&:$)/ +)@@*1F -+#'4 /.+)*0+ #' J$*)A'+ b;c A1 .+0#A&0. #+ .T)&* 0$ ())*+ &'5 (),(-

2$/ A.' &'5 M$A.' /.+@.J0#%.*1F I4&#'< 0?.+. .+0#A&0.+ #'5#J&0. *$M./ *&:$)/ +)@@*1

.*&+0#J#01 2$/ M$A.'F,W

SNV ,W/31&=1 04(D # XY#$?4#.Z ,-)14/D1&$

I*0?$)4? @/.%#$)+ /.+)*0+ J*.&/*1 #'5#J&0. A$'$@+$'1 ?&+ &' #A@$/0&'0 /$*. #' +?&@#'4 0?.

4.'5./ M&4. 5#`./.'0#&*< .+0#A&0.+ $2 0?. *&:$)/ +)@@*1 .*&+0#J#01 +0#** +)`./ 2/$A & J/)J#&*

M.&G'.++F I+ M&4.+ &'5 .A@*$1A.'0 &/. +#A)*0&'.$)+*1 5.0./A#'.5 #' .T)#*#:/#)A :1

*&:$)/ 5.A&'5 &'5 +)@@*1< 0?.+. .+0#A&0.+ +)`./ 2/$A +0&'5&/5 .'5$4.'.#01 @/$:*.A+F

U?&0 #+ /.&**1 '..5.5 0$ $`./ .%#5.'J. $2 & A$'$@+$'#+0#J *&:$)/ A&/G.0 #+ &' )':#&+.5

&'5 J$'+#+0.'0 .+0#A&0. $2 0?. *&:$)/ +)@@*1 .*&+0#J#01F

I+ M&4.+ &/. V$#'0*1 5.0./A#'.5 M#0? .A@*$1A.'0< 0?./. M#** :. & J$//.*&0#$' :.0M..'

0?. .//$/ 0./A &'5 0?. J$%&/#&0.+< ?.'J. 0?. A$5.* #+ '$0 #5.'0#Z.5F L' @/#'J#@*.< &+

H&''#'4 b,==;c +)44.+0+< M?&0 #+ /.&**1 '..5.5 0$ J$//.J0*1 .+0#A&0. 0?. *&:$)/ +)@@*1

.*&+0#J#01 #+ & Z/A *.%.* 5.A&'5 +?$JG 0?&0 5$.+'X0 &`.J0 +)@@*1< +$ 0?&0 .D$4.'$)+ +?#20+

#' *&:$)/ 5.A&'5 0/&J. $)0 0?. +)@@*1 J)/%.F >?. #'+0/)A.'0 +?$)*5 ?&%. &' #A@&J0 $'

0?. @&/0#J)*&/ Z/A :)0 '$0 $' 0?. A&/G.0 &+ & M?$*.< #F.F< #0 +?$)*5'X0 #'J/.&+. 0?. $%./&**

*.%.* $2 M&4.+ &'5 #0 +?$)*5 #'k).'J. +)@@*1 $'*1 #'5#/.J0*1 0?/$)4? 0?. M&4.F,_

,iL' /.4/.++#$'+ '$0 /.@$/0.5< @/.%#$)+ 0.')/. #+ #'+0/)A.'0.5 M#0? 5.%#&0#$'+ 2/$A #0+ $M' A.&' $%./

0?. 5)/&0#$' $2 & A&0J?F L' 0?#+ J&+.< /.+)*0+ J?&'4. +):+0&'0#&**1 &+ 0?. .`.J0 $2 M&4.+ #+ /.5)J.5 &'5

0?&0 2$/ .A@*$1A.'0 #+ #'J/.&+.5< M?#*. 0.')/. ?&+ & @$+#0#%. .`.J0 $' 0?. @/$:&:#*#01 $2 V$: J?&'4.F

>?#+ #+ '$0 /.&**1 +)/@/#+#'4h &+ H$/0.'+.' b!]\\c 5#+J)++.+< ?$*5#'4 0?. M&4. J$'+0&'0< 2$/ & J$'J&%.

M&4.N0.')/. @/$Z*.< ?#4?./ 0.')/. #A@*#.+ *$M./ M&4. 4/$M0? $' 0?. V$:< &'5 0?.' ?#4?./ @/$:&:#*#01 $2

V$: J?&'4#'4F L' 2&J0< #'J*)5#'4 0.')/. ?.*@+ 0$ J&@0)/. 0?. #'5#/.J0 .`.J0 0?#+ %&/#&:*. ?&+ $' 0?. M&4.F
,WL' 0?. *&+0 +):+.J0#$' L J&*J)*&0. 0?. @/.5#J0.5 M&4. 5#`./.'0#&* &'5 .+0#A&0. 0?. @&/0 $2 0?. 4.'5./

5#`./.'0#&* 5). 0$ +.&/J? 2/#J0#$'+F
,_()**#%&' b!]\]c< K$&* b!]]Wc< 9&*J? b,==;c< (0&#4./ .0 &*F b,==ic< &'5 g#/+J? &'5 (J?)A&J?./ b,==ic

&/. .D&A@*.+ $2 &@@*#J&0#$'+ 0$ 5#`./.'0 *&:$)/ A&/G.0+ 0?&0 J&' :. J$'+#5./.5 &+ %./1 J*$+. 0$ 0?. #5.&*

!W



>&:*. ;a (.@&/&0#$' 7*&+0#J#0#.+ 0$ 0?. U&4.

C.@.'5.'0 %&/#&:*. b!c b,c b;c bic

3?&'4. $2 j$: B/$:#0 B/$:#0 B/$:#0 B/$:#0

Q$4 U&4. N=F_!;nnn N=FiP=nnn N=Fi_]nnn

b=F==_=c b=F==iPc b=F==W,c

U$A.' " Q$4 U&4. =F=P=;nnn =F!!_nnn =F!!_nnn

b=F==_!c b=F==_Pc b=F==P!c

Q$4 7A@*$1A.'0 N=F=,P,nnn N=F=,P!nnn N=F=Wi]nnn

b=F==_ic b=F==_;c b=F==W;c

U$A.' " Q$4 7A@*$1A.'0 N=F=!=!n N=F=!=!n N=F==;]_
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