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, !"#$% 5(3(/!#3-9 :4+#2(.4;B %Y3%!+2%.5#) 4# 5# "(! <ID>7
3!(5(593% $#=+59 ??GGF V+5- D<& :4(5; #.4 I& :,8 #!%;
, !"#$%, iJJj

QU 7+/ !% PUQU c35+$#) +.,3%$5+(. #33#!# 5 , "(! 67 $#=+5+%, #5
O%""%!,(. ?#1 iJ`j

aU 7+/ !% PUaU N-% <#=+5A <#?+1!#5%4 c35+$#) &!("+)(2%5!9
9,5%2 Z <A<?c& #5 O%""%!,(. ?#1 iJ]j

HU 7+/ !% FUPU IY3%!+2%.5#) ,% 5 3 (" D<& V+5- 4+""%!%.5 ,#23)%
(!+%.5#5+(.,

`U 7+/ !% FUFU &()+,-+./ !#5% (" 3()9 $!9,5#) .+(1+ 2 #, #
" .$5+(. (" 3()+,-+./ 5+2% "(! D<& #5 4+""%!%.5 5%2 3%!#5 !%,

]U 7+/ !% FU\U 6%2(=#) !#5% (" .+(1+ 2 #"5%! D<&  .4%!
4+""%!%.5 #/+5#5+./ $(.4+5+(.,B !((2 5%2 3%!#5 !%

PGU 7+/ !% FUJU 6%2(=#) !#5% # , # " .$5+(. (" #/+5#5+(. ,5!%./5-
!%3!%,%. 5%4 19 !(5#5+./ ,3%%4

PPU 7+/ !% FUQU N%23%!#5 !% 4%=%)(32%.5 (" .+(1+ 2 4 !+./ a
2+. 5% D<&U

PFU 7+/ !% FUaU >=%!#/% %5$-+./ !#5% (" .+(1+ 2 #"5%! a 2+. 5%,
D<& #5 !((2 5%2 3%!#5 !%B "#$+./ 5-!%% 4+!%$5+(.,B !(5#5+./ #5
G Z a G !32e :>; 5#!5+./ "!(2 )+/-5 D<& $)%#.%4 , !"#$%l :D;
,5#!5+./ "!(2 2%$-#.+$#) 3()+,-%4 , !"#$%U

P\U 7+/ !% FUHU I5$-+./ !#5% (" .+(1+ 2 D<& #5 !((2 5%23%!#5 !%
# , # " .$5+(. (" !(5#5+./ ,3%%4 B V+5- 4+""%!%.5 "#$+./
4+!%$5+(.,U K#!X 1) % 4+#2(.4e "#$+./Z 3B )+/-5 D<& , !"#$%U
6%4 ,8 #!%e "#$+./Z 3B 2%$-#.+$#))9 3()+,-%4 , !"#$%U
L !%%. 5!+#./)%e "#$+./Z4(V.B )+/-5 D<& , !"#$%U & !3)% $!(,,e
"#$+./Z4(V.B 2%$-#.+$#))9 3()+,-%4 , !"#$%U ?+/-5 1) % ,5#!e

 O

Q

P

H

PP

PQ

PQ

\P

\Q

\]

\]

JG

JF



"#$+./Z-(!+^(.5#))9B )+/-5 D<& , !"#$%U c !#./% 4(5e "#$+./Z
-(!+^(.5#))9B 2%$-#.+$#))9 3()+,-%4 , !"#$%U

PJU 7+/ !% FU`U IC +2#/% (" 593+$#) 3()9$!9,5#))+.% .+(1+ 2
, !"#$% #"5%! D<& #5 FG [< "(! a 2 +. 5%,

PQU 7+/ !% FU]U IC +2#/% (" # $)(,% )((X #5 # ,+./)% /!#+. "!(2
7+/ !% FU`U

PaU 7+/ !% FUPGU c35+$#) 2 +$!(,$(3% +2 #/%, (" .+(1+ 2 #"5%!
D<& #5 FF[< "(!e :>; P 2+. 5%l :D; \ 2+. 5%,l :<; H 2+. 5%,U

PHU 7+/ !% FUPPU c35+$#) 2 +$!(,$(3% +2 #/%, (" .+(1+ 2 #"5%!
D<& #5 PG[< "(!e :>; P 2+. 5%l :D; H 2+. 5%,l :<; FG
2+. 5%,U

P`U 7+/ !% FUPFU  !"#$% 2(!3-()(/9 (" D+Z$!9,5#) .+(1+ 2 #"5%!
D<& #5 FG[< "(! PF 2+. 5%,e :>; c35+$#) 2 +$!(,$(3% +2#/%l
:D; IC +2#/%l :<; >7C +2#/%U

P]U 7+/ !% FUP\U c!+%.5#5+(. (" 1+Z$!9,5#) .+(1+ 2 :D PU\;
(15#+.%4 19 ID K

FGU 7+/ !% FUPJU :>; c!+%.5#5+(. (" ,+./)% $!9,5#) .+(1+ 2
,#2 3)%,  ,%4 +. 5-+, ,5 49B "!(2 ID K #.#)9,+, :PZf`B FZ
fP\B \ZfP`B JZfP];l :D;Z:I; IC +2 #/%, (" 5-% "( ! ,+./)%
$!9,5#) .+(1+ 2 ,#2 3)%, +. :>; #"5%! D<& #5 FF[< "(! # 5(5#)
(" ]G 2+. 5%,B !%2(=+./ #. %,5+2 #5%4 PFG 32l :7; 6C
!( /-.%,, (" 5-% "( ! ,+./)% $!9,5#) .+(1+ 2 (15#+.%4 19
>7C

FPU 7+/ !% FUPQU c35+$#) 2 +$!(,$(3% +2#/% (" 3()9$!9,5#))+.%
.+(1+ 2 D<& 5!%#5%4 "(! a 2 +. 5%, #5 !((2 5%23%!#5 !%U N-%
,5#!5+./ , !"#$% V #, .#.(Z3()+,-%4U N-% $()(!%4 ,8 #!% +,
5-% ID K +2#/% (" 5-% ,#2 % # !%# 2#5$-%4 #$$(!4+./ 5( 5-%
/!#+.,U N-% # !%# V+5-+. 5-% 4 #,- %4 1(Y +, 2#/.+"+%4 +.
7+/ !% FUPaU

FFU 7+/ !% FUPaU c35+$#) 2 +$!(,$(3% +2#/% (" 3()9$!9,5#))+.%
.+(1+ 2 #"5%! a 2+. 5% D<& #5 !((2 5%23%!#5 !%B YPQGG :>;B
#.4 , !"#$% 3!("+)% 1%5V %%. 4+""%!%.5 /!#+.,e :D; :PPP; 5(
:PGP;l :<; :PPP; 5( :GGP;l :K; :GGP; 5( :PGP;U

F\U 7+/ !% FUPHU >=%!#/% -%+/-5 4+""%!%.$%, #2(./ 5-!%% 2#R(!
(!+%.5#5+(., (" .+(1+ 2 #"5%! a 2 +. 5%, D<& #5 !((2
5%23%!#5 !%B ,#23)%4 "+=% 5( ,+Y ,3( 5, "(! %#$- $() 2.U N-%
"+!,5 +.4%Y +, 5-% )%,,Z%5$-%4 , !"#$%U

JJ

JQ

Ja

QG

Q\

QH

Q`

aQ

aH

a]

a]

O



FJU 7+/ !% FUP`U c35+$#) #.4 IC +2#/%, (" 2%$-#.+$#))9
3()+,-%4 3()9 $!9,5#) .+(1+ 2 ,#2 3)%, #"5%! a 2 +. 5%, D<&
#5 !((2 5%23%!#5 !%U #2 3)%, V%!% 3)#$%4e :>; "#$+./  3l
:D; "#$+./ 4(V.l :<; =%!5+$#))9U :K; ,-(V, 5-% 1 11)% 3!+.5, #5
)(V #.4 -+/- 2#/.+"+$#5+(.,U

FQU 7+/ !% FUP]U ?(/#!+5-2 (" 5-% 3()+,-+./ !#5% :_. :32S2+.;; # ,
# " .$5+(. (" 5-% !%$+3!($#) (" 5%2 3%!#5 !% :PSf%)=+.; "!(2
G[< 5( \G[<U

FaU 7+/ !% FUFGU < !=%, (" %8 #) 3()+,-+./ !#5% :32S2+.; =%!, ,
4+""%!%.5 3%!$%. 5#/%, (" d7B d0G\ #.4 d\&GJB +. 5-% 5-!%%Z
4+2%.,+(.#) ,3 #$% (" D<& i]HjU

FHU 7+/ !% \UPU O%""%!,(. ?#1 -(!+^(.5#) I& ,9,5%2 iJHj

F`U 7+/ !% \UFU >$+4 ")(V ,$-%2 #5+$ "(! -(!+^(.5#) I& :$( !5%,9
(" >0?; i\aj

F]U 7+/ !% \U\U h%!5+$#) I& ,9,5%2 #5 <(!.%)) E.+=%!,+59e :>;
,$-%2 #5+$ )#9( 5l :D; 3-(5(/!#3- (" 5-% ,%5 3 iPGGj

\GU 7+/ !% \UJU $-%2 #5+$, (" #. %)%$5!()95+$ $%)) V+5- $(33%!
$#5-(4% iPG\j

\PU 7+/ !% \UQU K( 1)%Z)#9%! 2(4%) (" %)%$5!(4%S%)%$5!()95%
+.5%!"#$% #$$(!4+./ 5( L< 5-%(!9 iPG\j

\FU 7+/ !% \UaU N-!%% %)%$5!(4% $%)) iPG\j

\\U 7+/ !% \UHU X%5$- (" !(5#5+./Z %)%$5!(4% I& ,%5Z 3

\JU 7+/ !% \U`U < !!%.5ZN+2% $ !=% :>; #.4 ,5%#49 ,5# 5% $ !!%.5
:D; #5 4+""%!%.5 , !"#$% ")(V !#5%, "!(2 G 5( \UH $2 S,

\QU 7+/ !% \U]U :>; M%+/-5 )(,, (" 01 ,#2 3)%, #.4 :D;
<#)$ )#5%4 #2( .5 (" 01 )(,, 19 $ !!%.5Z5+2% $ !=%B #"5%! I&
#5 4+""%!%.5 !(5#5+./ ,3 %%4 , "!(2 G 5( PG !32B $(!!%,3(.4+./
5( , !"#$% ")(V !#5%, "!(2 G 5( \UH $2S,

\aU 7+/ !% \UPGU 6C !( /-.%,, :68; (" .+(1+ 2 #"5%! I& #5
4+""%!%.5 , !"#$% ")(V !#5%, :GB FB JB aB `B PG !32 $(!!%,3(.4
5( GB GUHB PUQB FUFB FU]B \UH $2 S, !%,3%$5+=%)9;B (15#+.%4 19
:>; >7C :QG 32 Y QG 32; #.4 :D; , !"#$% 3!("+)(2%5%! :QGG
32 Y QGG 32;



\HU 7+/ !% \UPPU & K #.#)9,+, (" .+(1+ 2 5(3(/!#3-9 "!(2 5-%
,5#!5+./ D<& , !"#$% 5( , !"#$% #"5%! I& #5 4+""%!%.5 ")(V
!#5%,U N-% & K 3)(5, V%!% $#)$ )#5%4 "!(2 >7C 4#5#U PG`

\`U 7+/ !% \UPFU :>; 3(5, V-%!% (35+$#) #.4 >7C +2#/%, V%!%
5#X%. (. 01 ,#23)%,l :D; N(3(/!#3-9 (" 01 ,#2 3)%, 1%"(!%
#.4 #"5%! ZQ G 32 I& :GB FB JB aB `B PG !32 $(!!%,3(.4+./ 5(
,5#5+$B GUHB PUQB FUFB FU]B \UH $2S,;l )%"5 $() 2.e (35+$#)
+2 #/%, (" 01 ,#2 3)%, V+5- PGQG 2#/.+"+$#5+(.l !+/-5 $() 2.e
>7C +2#/%, (" 01 ,#2 3 )%, V+5- #. #!%# (" QG 32 Y QG 32

\]U 7+/ !% \UP\U N(3(/!#3-9 #5 5-% )%#4+./ %4/% $(23#!+./ #5
5-% $%. 5%! (" 01 ,#23)% #"5%! I&  .4%! FUF $2 S, ")(VU N-%
,+^% (" 5-% (35+$#) +2 #/%, V%!% \FG 32 Y FJG 32U N-% ,+^%
(" 5-% >7C +2#/%, V%!% QG 32 Y QG 32U :>; >7C +2#/% (.
5-% )%"5 %4/%l :D; >7C +2#/% #5 5-% $%.5%!l :<; c35+$#) +2#/%
(. 5-% )%"5 %4/%l :K; c35+$#) +2#/% #5 5-% $%.5%!

JGU 7+/ !% \UPJU :>; N-% 5-+$X.%,, (" 5-% =%)($+59 1( .4#!9 )#9%!
# 5 5-% $%. 5%! (" .+(1+ 2 4 !+./ I& #5 4+""%!%.5 ")(V !#5%, #.4
5%2 3%!#5 !%,l :D; N-% 5-+$X.%,, (" 5-% %""%$5+=% 4+"" ,+(.
)#9%! #5 5-% $%. 5%! (" .+(1+ 2 4 !+./ I& #5 4+""%!%.5 ")(V
!#5%, #.4 5%2 3%!#5 !%,

JPU 7+/ !% JUPU N-% ,+2 )#5%4 , !"#$% 5%2 3%!#5 !% "(! 01 4 % 5(
5-% #1,(!35+(. (" # ` ., PGaJ .2 )#,%! 3 ),% "(! =#!9+./
") %.$% =#) %,U N-% 2%)5+./ #.4 1(+)+./ 5%2 3%!#5 !% #!%
,-(V. # , 4#,- #.4 4(5S4#,- )+.%, !%,3%$5+=%)9U

JFU 7+/ !% JUFU 3%$5!#Z&-9,+$, d+/- _.5%.,+59 &%#X &(V%!
c,$+))#5(! :d_&&c; 5#1)% 5(3 )#,%!  ,%4 # , 5-% )#,%! ,( !$%
+. 5-% )#,%! 3()+,-+./ %Y3%!+2 %.5,

J\U 7+/ !% JU\U c35+$, 5( , 5%% ! )#,%! 1%#2 "!(2 )#,%! ,( !$% +.5(
5-% &?KZQGGG 9,5%2

JJU 7+/ !% JUJU &?KZQGGG ,9,5%2 "!(2 &hK &!(4 $5, _.$U

JQU 7+/ !% JUQU h#$  2 $-#2 1%! (" 5-% &?KZQGGG 9,5%2

JaU 7+/ !% JUaU N-% ,#23)% -()4%! +. 5-% =#$  2 $-#2 1%! (" 5-%
)#,%! 5!%#52 %.5 ,9,5%2 U _5 $#. #$$(22(4#5% 5-!%% ,#2 3)%,
#5 # 5+2%U N-% (5-%! 5- !%% #!% "(! )+8 +4 5#!/%5U

JHU 7+/ !% JUHU 6%")%$5+=+59 (" .+(1+ 2 "(! PGaJ .2 )+/-5 #5
4+""%!%.5 +.$+4%.5 #./)%,

J`U 7+/ !% JU`U > .+(1+ 2 ,#23)% 4+,X V+5- )#,%! 5!%#5%4 !+./,

O  

PPF

PPQ

PFJ

PFa

PFH

PF`

PF]

P\G

P\P

P\F



J]U 7+/ !% JU]U d_6cg fdZHHGG d+/- 6%,() 5+(. K+/+5#)Zh+4%(
C+$!(,$(39 9,5%2 "(! (35+$#) +.,3%$5+(. (" ,#2 3)%,

QGU 7+/ !% JUPGU >7C :K+/+5#) _.,5! 2%.5, 0#.(,$(3% _h; ,$#.
,%5 3 (" )#,%! 5!%#5%4 .+(1+ 2 4+,X

QPU 7+/ !% JUPPU & K 3!(/!#2 +.5%!"#$% "(! $#)$ )#5+./ & K 3)(5
"!(2 >7C 4#5#

QFU 7+/ !% JUPFU c35+$#) 2 +$!(,$(3% +2#/% (" .+(1+ 2 , !"#$%
#"5%! )#,%! 5!%#52%.5e :>; JU]a OS$2FB Q\ 3 ),%, (=%!)#33%4U
:D; FU]J OS$2FB Q\ 3 ),%, (=%!)#33%4U

Q\U 7+/ !% JUP\U c35+$#) +2 #/%, (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52%.5,e :>; FUFH OS$2FU :D; PUP\ OS$2FU :<; GU]G OS$2FU
:K; GUa` OS$2FU & ),% #$$ 2 )#5+(. V#, \J 3 ),%,
(=%!)#33%4 3%! ,3(5 V+45-B %8 +=#)%.5 5( PU` 32 3 ),%
4+,3)#$%2%.5 (! # ,$#..+./ ,3%%4 (" \UQ $2S,U

QJU 7+/ !% JUPJU >7C +2 #/%, (" 5-% .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52%.5B V+5- \J 3 ),%, (=%!)#33%4 #.4 ") %.$% +.4+$#5%4U
:>; D<& , !"#$% V+5-( 5 )#,%! 5!%#52%.5l :D; PUP\ OS$2Fl :<;
GU]G OS$2Fl :K; GUa` OS$2FU $#. # !% # FQ 32 Y FQ 32U
d(!+^(.5#) ,$#)%e Q 32 3%! 4+=+,+(.U h%!5+$#) ,$#)%e GUQ 32
3%! 4+=+,+(.U

QQU 7+/ !% JUPQU & K (" .+(1+ 2 , !"#$% #"5%! )#,%! 5!%#52%.5
V+5- 4+""%!%.5 ") %.$%B V+5- \J 3 ),%, (=%!)#33%4U N-% "( !
$ !=%, #!% $#)$ )#5%4 "!(2 5-% >7C +2#/%, ,-(V. +. 7+/ !%
JUPJU

QaU 7+/ !% JUPaU c35+$#) +2 #/%, (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52 %.5 #5 ") %.$% (" FUFH OS$2F V+5- 4+""%!%.5 3 ),%
#$$ 2 )#5+(.U :>; \\Q 3 ),%,U :D; QG 3 ),%,U :<; \J 3 ),%,U
:K; FP 3 ),%,U :I; PG 3 ),%,U FP 3 ),%, #$$ 2 )#5+(.
#$-+%=%4 5-% 1%,5 ,2 ((5-.%,,U N-+, +, %8 +=#)%.5 5( \UG 32
3 ),% 4+,3)#$%2%.5 (! # ,$#..+./ ,3 %%4 (" QUa $2S,U

QHU 7+/ !% JUPHU c35+$#) +2 #/%, (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52 %.5 #5 FUFH OS$2F V+5- 4+""%!%.5 3 ),% #$$ 2 )#5+(.U
:>; \` 3 ),%,U :D; \H 3 ),%,U :<; \a 3 ),%,U

Q`U 7+/ !% JUP`U >7C +2#/% (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52 %.5 V+5- $(.,5#.5 ") %.$% :FUFH OS$2F; #.4 =#!9+./
3 ),% #$$ 2 )#5+(.,U :>;  .5!%#5%4 D<& , !"#$%U :D; PG
3 ),%,U :<; FP 3 ),%,U :K; \J 3 ),%,U $#. #!%# FQ 32 Y FQ
32U d(!+^(.5#) ,$#)%e Q 32 3%! 4+=+,+(.U h%!5+$#) ,$#)%e GUQ
32 3%! 4+=+,+(.U



Q]U 7+/ !% JUP]U & K (" D<& 5!%#5%4 .+(1+ 2 , !"#$% #.4 5-%
, !"#$% #"5%! )#,%! 5!%#52 %.5 V+5- # ") %.$% (" FUFH OS$2F
#.4 4+""%!%.5 3 ),% #$$ 2 )#5+(. :PGB FPB #.4 \J 3 ),%,
#$$ 2 )#5%4 V+5-+. (.% ,3(5 V+45-;U N-% "( ! $ !=%, #!%
$#)$ )#5%4 "!(2 5-% >7C +2#/%, ,-(V. +. 7+/ !% JUP`U

aGU 7+/ !% JUFGU c35+$#) +2#/% (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52 %.5 #5 PUP\ OS$2F #.4 \JZ3 ),% #$$ 2 )#5+(.U I#$-
!+./ $(.,+,5, (" "+=% 5!#$X, (=%!)#33+./ V+5- 5-%+! .%+/-1(!,U
N-% (=%!)#33+./ !#5+(, 1%5V %%. 5V( .%+/-1(! 5!#$X, 5%,5%4
=#!+%4 "!(2 G 5( PGGmU >1(=% #!% ,% )%$ 5%4 +2#/%, V+5-
(=%!)#33+./ !#5+( ("e :>; GUa (=%!)#33+./l :D; GUH (=%!)#33+./l
:<; GU]`\ (=%!)#33+./U

aPU 7+/ !% JUFPU >7C +2#/% (" .+(1+ 2 , !"#$% #"5%! )#,%!
5!%#52 %.5 #5 PUP\ OS$2F #.4 \J 3 ),% #$$ 2 )#5+(.U I#$-
)#,%! 5!%#5%4 !+./ $(.,+,5, (" Q )#,%! 5!#$X, (=%!)#33+./ V+5-
%#$- (5-%! # 5 $-(,%. !#5+(U :>;  .5!%#5%4 D<& , !"#$%U :D;
GUa (=%!)#33+./U :<; GUH (=%!)#33+./U :K; GU]`\ (=%!)#33+./U

aFU 7+/ !% JUFFU & K (" .+(1+ 2 , !"#$% #"5%! )#,%! 5!%#52 %.5 #5
PUP\ OS$2F #.4 \J 3 ),% #$$ 2 )#5+(.U N-% "( ! $ !=%, #!%
$#)$ )#5%4 "!(2 5-% >7C +2 #/%, ,-(V. +. 7+/ !% JUFPU

a\U 7+/ !% JUF\U  22#!9 (" 5-% 3#!#2 %5%!, $(=%!%4 +. 5-+,
,5 49U N!+#./)% 3(+.5, # !% $(.4+5+(., V-%!% .( 3()+,-+./ (!
(=%!Z2%)5+./ -#33%.%4U 6( .4 3(+.5, #!% $(.4+5+(., V-%!%
3()+,-+./ -#33%.%4 U :D; +, 5-% 3()+,-+./ 3(+.5, 2#/.+"+%4
"!(2 :>;U

aJU 7+/ !% JUFJU >7C +2#/%, (" .+(1+ 2 , !"#$% #"5%!e >; D<&l
D; I&l <; $%.5!+" /#) 1#!!%) 3()+,-+./ :<D&;B $#. ,+^% V#,
QG 32 Y QG 32U d(!+^(.5#) ,$#)%e PG 32 3%! 4+=+,+(.U h%!5+$#)
,$#)%e PG 32 3%! 4+=+,+(. :> #.4 <; #.4 Q 32 3%! 4+=+,+(.
<8=>

aQU 7+/ !% JUFQU & K #.#)9,%, (" 5-% D<&B I&B #.4 <D&
, !"#$%, $(!!%,3(.4+./ 5( 5-% >7C +2#/%, +. 7+/ !% JUFJU

aaU 7+/ !% QUPU &-%.(2 LF &!( 4%,X5(3 IC

aHU 7+/ !% QUFU :>; c35+$#) #.4 :D; IC +2#/% (" <D& .+(1+ 2
, !"#$% V+5- )#,%! 3()+,-%4 5!#$XU ?#,%! ") %.$% V#, GUHP
OS$2F #.4 3 ),% #$$ 2 )#5+(. V#, \J 3 ),%, 3%! ,3(5 V+45-U

a`U 7+/ !% QU\U >7C +2#/% (" <D& .+(1+ 2 , !"#$% :>; 1%"(!%
#.4 :D; #"5%! )#,%! 3()+,-+./U $#. # !%# FQ 32 Y FQ 32U



?#,%! 3()+,-+./ ") %.$% V #, GUHP OS$2F #.4 3 ),%
#$$ 2 )#5+(. V #, \J 3 ),%, 3%! ,3(5 V+45-U

a]U 7+/ !% QUJU & K 3)(5 (" <D& , !"#$% 1%"(!% #.4 #"5%! )#,%!
3()+,-+./B $#)$ )#5%4 "!(2 5-% >7C 4#5# +. 7+/ !% QU\U

HGU 7+/ !% QUQU _C ,3 55%!+./ 3!("+)%, (" 2#R(! $(23(.%.5, ("
)#,%! 5!%#5%4 <D& .+(1+ 2U :>; M+5-( 5 )#,%! 3()+,-+./l :D;
GUaH OS$2Fl :<; PUPF OS$2F

HP U7+/ !% QUaU _C 4%35- 3!("+)%, (" (5-%! %)%2 %.5, "( .4 (.
)#,%! 5!%#5%4 <D& .+(1+ 2U :>; M+5-( 5 )#,%! 3()+,-+./l :D;
GUaH OS$2F l :<; PUPF OS$2F

HFU 7+/ !% QUHU :>; c35+$#) #.4 :D; IC +2#/% (" 2%$-#.+$#)
3()+,-%4 .+(1+ 2 , !"#$% V+5- )#,% ! 3()+,-%4 5!#$XU ?#,%!
") %.$% V#, GUHP OS$2F #.4 3 ),% #$$ 2 )#5+(. V#, \J
3 ),%, 3%! ,3(5 V+45-U

H\U 7+/ !% QU`U >7C +2#/% (" 2%$-#.+$#) 3()+,-%4 .+(1+ 2
, !"#$% :>; 1%"(!% #.4 :D; #"5%! )#,%! 3()+,-+./U $#. #!%#
FQ 32 Y FQ 32U ?#,%! ") %.$% V #, GUHP OS$2F #.4 3 ),%
#$$ 2 )#5+(. V #, \J 3 ),%, 3%! ,3(5 V+45-U

HJU 7+/ !% QU]U & K 3)(5 (" 2%$-#.+$#) 3()+,-%4 .+(1+ 2 , !"#$%
1%"(!% #.4 #"5%! )#,%! 3()+,-+./B $#)$ )#5%4 "(!2 5-% >7C
4#5# +. 7+/ !% QU`U

HQU 7+/ !% QUPGU :>; c35+$#) #.4 :D; IC +2#/% (" )+/-5 D<&
.+(1+ 2 , !"#$% V+5- )#,%! 3()+,-%4 5!#$XU ?#,%! ") %.$% V#,
GUHP OS$2F #.4 3 ),% #$$ 2 )#5+(. V #, \J 3 ),%, 3%! ,3(5
V+45-U

HaU 7+/ !% QUPPU >7C +2#/% (" )+/-5 D<& .+(1+ 2 , !"#$% :>;
1%"(!% #.4 :D; #"5%! )#,%! 3()+,-+./U $#. # !%# FQ 32 Y FQ
32U ?#,%! ") %.$% V#, GUHP OS$2F #.4 3 ),% #$$ 2 )#5+(.
V#, \J 3 ),%, 3%! ,3(5 V+45-U

HHU 7+/ !% QUPFU & K 3)(5 (" )+/-5 D<& .+(1+ 2 , !"#$% 1%"(!%
#.4 #"5%! )#,%! 3()+,-+./B $#)$ )#5%4 "!(2 5-% >7C 4#5# +.
7+/ !% QUPPU

H`U 7+/ !% QUP\U c!+%.5#5+(. +2#/% 2#3 (" 5-% )+/-5 D<& .+(1+ 2
, !"#$% V+5- )#,%! 3()+,-+./ 5!#$X, #$!( ,, 5-% , !"#$% "!(2
ID K #.#)9,+,U :>; <(!!%,3(.4+./ IC +2#/% $(.5#+.+./
(!+%.5#5+(. 2#3 #!%#l :D; c!+%.5#5+(. 2#3 (" 5-% 1(Y%4 #!%#
+. 5-% IC +2#/%U >!%# V#, JGG 32 Y JGG 32U K#5#
#$8 +!%4 #5 PUHQ 32 ,5%3 ,+^%U

0/?

P`\

P`a

P``

P]G

P]F

P]\

P]Q

P]H

P]`

F G G

gh



H]U 7+/ !% QUPJU :>; c35+$#) #.4 :D; IC +2#/% (" -%#=9 D<&
.+(1+ 2 , !"#$% V+5- )#,%! 3()+,-%4 5!#$XU ?#,%! ") %.$% V#,
GU`] OS$2F #.4 3 ),% #$$ 2 )#5+(. V#, \J 3 ),%, 3%! ,3(5
V+45-U

`GU 7+/ !% QUPQU >7C +2#/% (" -%#=9 D<& .+(1+ 2 , !"#$% :>;
1%"(!% #.4 :D; #"5%! )#,% ! 3()+,-+./U $#. # !%# FQ 32 Y FQ
32U ?#,%! ") %.$% V #, GU`] OS$2F #.4 3 ),% #$$ 2 )#5+(.
V#, \J 3 ),%, 3%! ,3( 5 V+45-U

`PU 7+/ !% QUPaU & K 3)(5 (" -%#=9 D<& .+(1+ 2 , !"#$% 1%"(!%
#.4 #"5%! )#,%! 3()+,-+./B $#)$ )#5%4 "!(2 5-% >7C 4#5# +.
7+/ !% QUPQU

`FU 7+/ !% QUPHU :>; c35+$#) #.4 :D; IC +2#/% (" .#.(W
3()+,-%4 .+(1+ 2 , !"#$% V+5- )#,%! 3()+,-%4 5!#$XU ?#,%!
") %.$% V#, PUG OS$2F #.4 3 ),% #$$ 2 )#5+(. V#, \J
3 ),%, 3%! ,3( 5 V+45-U

`\U 7+/ !% QUP`U >7C +2#/% (" .#.(Z3()+,-%4 .+(1+ 2 , !"#$%
:>; 1%"(!% #.4 :D; #"5%! )#,%! 3()+,-+./U $#. #!%# FQ 32 Y
FQ 32U ?#,%! ") %.$% V #, PUG OS$2F #.4 3 ),% #$$ 2 )#5+(.
V#, \J 3 ),%, 3%! ,3(5 V+45-U

`JU 7+/ !% QUP]U & K 3)(5 (" .#.(Z3()+,-%4 .+(1+ 2 , !"#$%
1%"(!% #.4 #"5%! )#,%! 3()+,-+./B $#)$ )#5%4 "!(2 5-% >7C
4#5# +. 7+/ !% QUP`U

`QU 7+/ !% QUFGU _C ,3 55%!+./ 3!("+)%, (" 2#R(! $(2 3(.%.5, ("
)#,%! 5!%#5%4 .#.(Z3()+,-%4 .+(1+ 2U :>; M+5-( 5 )#,%!
3()+,-+./l :D; GUaH OS$2F l :<; GU`] OS$2F l :K; PUGG OS$2F l
:I; PUGJ OS$2F l :7; PUPF OS$2F

`aU 7+/ !% QUFPU _C 4%35- 3!("+)%, (" (5-%! %)%2 %.5, "( .4 (.
)#,%! 5!%#5%4 .#.(Z3()+,-%4 .+(1+ 2U :>; M+5-( 5 )#,%!
3()+,-+./l :D; GUaH OS$2F l :<; GU`] OS$2F l :K; PUGG OS$2F l
:I; PUGJ OS$2F l :7; PUPF OS$2F

?@-

FGQ

FGa

FG`

FPG

FPP

FPQ

FP`

OM 



9# ABC$ !DE%FEGH !A (E!+E#) A! 
9#I$ C!GJ#C&EGH 2BJE! K $L#$GCM

<92K= ;BNE&M 1IIDECB&E!G%



;O1 :72 0

PG& !J#C&E!G

0>0> Q!&ENB&E!G

0>0>0> 1CC$D$ B&! % BGJ %#I$ C!GJ#C&EGH  BJE! A $L#$GCM <92K=
&$CFG!D!HM

&#!5+$)% #$$%)%!#5(!, #!% # =+5#) ,$+%.5+"+$ !%,%#!$- 5(()B ,%!=+./ -+/- %.%!/9 #.4

. $)%#! 3-9,+$, ,+.$% 5-%+! %#!)+%,5 4#9,U N-%+! $(.5+. +./ 3!(/!%,, 4%3%.4, (.

$(.5+. +./ 3!(/!%,, +. #$$%)%!#5(! ,$+%.$% #.4 5%$-.()(/9l 5-% ?#!/% d#4!(. <())+4%!

:?d<; #.4 5-% %.=+,+(.%4 _.5%!.#5+(.#) ?+.%#! <())+4%! :_?<; #!% 5-% 2(,5 =+,+1)%

%Y#23)%,U I),%V-%!%B #4=#.$%4 3#!5+$)% #$$%)%!#5(!, #!% /#+.+./ +.$!%#,%4 #55%.5+(. #,

4!+=%!, "(! .%Y5Z/%.%!#5+(. )+/-5 ,( !$%,l 5-% ?+.#$ <(-%!%.5 ?+/-5 ( !$% :?<? ; _ n __

#!% %Y#23)%,U

N-% 2(,5 ,+/.+"+$#.5 1#!!+%! 5( 3!(/!%,, +. #)) $#,%, $(.5+. %, 5( 1% 5-% +.+5+#) #.4

(3%!#5+./ $(,5,U  3%!$(.4 $5+./ !#4+("!%8 %.$9 : 67; 5%$-.()(/9B 5-( /- +5,%)" $(,5)9B

-#, !%4 $%4 5-% o .+5 $(,5 ( " 1%#2p 5( 2#X% 5-% 3!%,%.5 /%.%!#5+(. (" "!(.5+%! 2#$-+.%,

=+#1)%U N-% " 5 !% 4%3%.4, (. " !5-%! $(,5 !%4 $5+(.,U > 2#R(! 5#!/%5 +, 5-% $!9(3)#.5

+.=%,52%.5 #.4 %)%$5!+$ 3(V%! 5( (3%!#5% #5 5-% PU` f Z F f 5%23%!#5 !% !%8 +!%4 19

5(4#9q, ,()+4 .+(1+ 2 5%$-.()(/9U M -+)% #)5%!.#5+=% 2#5%!+#), 2#9 %2%!/% #, #. (35+(.

%=%.5 #))9B 3!(3(,%4 #.4 %Y+,5+./ 67 2#$-+.%, V+)) 4%3%.4 (. ,()+4 .+(1+ 2U I.%!/9

$(., 235+(. +. 67 #$$%)%!#5(! $#=+5+%, +, 4%,$!+1%4 19 5-% $#=+59 8 #)+59 "#$5(!B k(B 5-%

?



!#5+( ( " !%,(.#.5 2 +$!(V#=% %.%!/9 ,5(!%4 +. 5-% $#=+59 #.4 #=#+)#1)% 5( #$$%)%!#5%

3#!5+$)%,B 5( 5-% %.%!/9 4%3(,+5%4 +. 5-% $#=+59 V#)),B V-+$- 2 ,5 1% :%Y3%.,+=%)9;

!%2(=%4 19 5-% $!9(,9,5%2 U N-% 2(,5 $(22(. !%3!%,%.5#5+(. (" #$$%)%!#5(! $#=+59

3%!"(!2#.$% +, # 3)(5 ( " 8 #)+59 "#$5(! =%!, , #$$%)%!#5+(. /!#4+%.5 :7+/ !% PU\;U >

4%5#+)%4 4+,$ ,,+(. #33%#!, )#5%!U 7(! 5-% 3!%,%.5B , ""+$% +5 5( .(5% 5-#5 +23!(=%4

3%!"(!2#.$% 2%#., -+/-%! kGB %,3%$+#))9 #5 -+/- /!#4+%.5,U

&#!5+$)% #$$%)%!#5(! 3!(R%$5, #.4 "#$+)+5+%, #!% V+4%)9 ,3!%#4 #!( .4 5-% V(!)4 #.4

-#=% ,%=%!#) $#5%/(!+%, #$$(!4+./ 5( 5-%  ,#/% ( " 5-% 1%#2 U N#1)% PUP , 22#!+^%, ,(2%

%Y#23)%, ( " 3#,5B 3!%,%.5 #.4 " 5 !% 3!(R%$5,U

N#1)% PUPU IY#23)%, ( " 3#!5+$)% #$$%)%!#5(! 3!(R%$5,

< +!$ )#! #.4

)+.%#! $())+4%!

?I& #.4 ?d< iPj : I !(3%#. <%.5%! "(! 0 $)%#! 6%,%#!$-Z<I60;B

dI6> iFj :K% 5,$-%, I)%X5!(.%.Z 9.$-!(5!(.ZKI A;B N%=#5!(. i\j

:7%!2+ 0#5+(.#) >$$%)%!#5(! ?#1(!#5(!9Z70>?;B I)%$5!(.Z3(,+5!(.

5(!#/% 6+./ :<I 6; iJj :<(!.%));B 6%)#5+=+,5+$ d%#=9 _(. <())+4%!

:6d_<; iQj :D!((X-#=%. 0#5+(.#) ?#1(!#5(!9ZD0?;B _?< iajB <(23#$5

? +.%#! <())+4%! :<?_<; iHjB N6_ N>0 i`j #.4 DZ"#$5(!9 i]j :fIfB

O#3#.;B DI&<__ iPGj +. <-+.#B %5$U

9.$-!(5!(.

)+/-5 ,( !$%

c?I_? iPPj :7!#.$%;B -#./-#+ 9.$-!(5!(. 6#4+#5+(. 7#$+)+59

: 67; iPFj :<-+.#;B 0#5+(.#) 9.$-!(5!(. ?+/-5 ( !$% :0 ? ; iP\j

:D0?;B K +#2(.4 ?+/-5 ( !$% iPJj :Ef;B >4=#.$%4 ?+/-5 ( !$%

:>? ; iPQj :?#V!%.$% D%!X%)%9 0#5+(.#) ?#1Z?D0?;B >4=#.$%4

&-(5(. ( !$% :>& ; iPaj : >!/(..% 0#5+(.#) ?#1Z>0?;B I !(3%#.

\



9.$-!(5!(. 6#4+#5+(. 7#$+)+59 :I 67; iPHj :L!%.(1)%B 7!#.$%;B %5$U

7!%% I)%$5!(.

?#,%! :7I?;

I !(3%#. g7I? iP`j :KI A;B 7?> d iP]j :KI A;B ?+.#$ <(-%!%.5

?+/-5 ( !$% :?<? ; iFGj : ?><;B 7I? :O%""%!,(. ?#1; iFPjB %5$U

7+Y%4 5#!/%5

1%#2

<(.5+. ( , I)%$5!(. D%#2 >$$%)%!#5(! 7#$+)+59 :<ID>7; iFFj

:O%""%!,(. ?#1;B 7#$+)+59 "(! 6#!% _,(5(3% D%#2, :76_D; iF\j :C+$-+/#.

5#5% E.+=%!,+59;B 3#))#5+(. 0% 5!(. ( !$% : 0 ; iFJj :c#X 6+4/%

0#5+(.#) ?#1(!#5(!9Zc60?;B &_6>?F iFQj :L>0_?B 7!#.$%;B _ ><Z__

iFaj :N6_EC7B <#.#4#;B I !(3%#. 3#))#5+(. ( !$% :I ; iFHj

: V%4%.;B %5$U

N-%,% #$$%)%!#5(!,B 2#.9 ( " V-+$-  ,% 67 5%$-.+8 %B 1!+./ #4=#.$%, +.

" .4#2%.5#) 3-9,+$,B #33)+%4 !%,%#!$- #.4 5%$-.()(/9U <())#1(!#5+(. #!( .4 5-% V(!)4

%.-#.$%, $(22 .+$#5+(. V+5-+. 5-% ,$+%.5+"+$ $(22 .+59 #.4 %$(.(2 +$ 4%=%)(32%.5

1%5V%%. $( .5!+%,U

0>0>?> 92K CBNE&M

6#4+( "!%8 %.$9 :67; $#=+5+%, #!%  ,%4 5( 3!(=+4% %.%!/9 5( 3#!5+$)%, +. 3#!5+$)%

#$$%)%!#5(!,U  $- 67 $#=+5+%, $#. 1% $#5%/(!+^%4 +.5( .(!2#) $(.4 $5+./ #.4

, 3%!$(.4 $5+./ : 67; $#=+59 =#!+%5+%,U 0(!2#) $(.4 $5+./ $#=+59 +, 2#4% (" $(33%! #.4

(3%!#5%, #5 !((2 5%23%!#5 !% V+5- V#5%! $(()+./U N-%9 $#. !%#$- =%!9 -+/- #$$%)%!#5+./

/!#4+%.5 :I#$$; ( " - .4!%4, (" ChS2 1 5 (.)9 +. 3 ),%4 2(4%B 4 % 5( -%#5+./ ( " 5-%

$#=+59U  3%!$(.4 $5+./ $#=+5+%, #!% 2(,5)9 2#4% (" .+(1+ 2 #.4 (3%!#5% #5 5%23%!#5 !%,

(" F Z JUF f V+5- )+8 +4 -%)+ 2 $!9(,5#5 $(()+./U N-%9 $#. !%#$- #. I#$$ (" QG ChS2 +.

J



$(.5+. ( , V#=% :<M; 2(4%U 0 +(1+ 2 67 $#=+5+%, $#. #$-+%=% 8 #)+59 "#$5(!, :k(; PGQ

5( PGa 5+2%, 5-#5 ( " $(33%! .(!2#) $(.4 $5+./ $#=+5+%, iF`jU N-% #4=#.5#/%, ( " 67

$(23#!%4 V+5- .(!2#) $(.4 $5+./ 67 #!% !%4 $%4 67 $#3+5#) #.4 !%4 $%4 67Z#,,($+#5%4

(3%!#5+./ $(,5, 4 % 5( 5-% )(V $#=+59 V#)) )(,,%, iF]jU

67 $#=+5+%, #!% -())(V 2%5#) ,5! $5 !% V+5- 4+""%!%.5 ,-#3%, #.4 ("5%. # V#))

5-+$X.%,, (" #1( 5 \ 22U N-% ,$(3% ( " 5-% 5-%,+, "($ ,%, (. 1 )X .+(1+ 2B V-+$- +,  ,%4

+. 2(,5 3!(R%$5, .(V#4#9,U 6%,%#!$- %""(!5, ( " 4%3(,+5+./ .+(1+ 2 5-+. "+)2 (. $(33%!

$#=+59 #.4  ,+./ (5-%! , 3%!$(.4 $5+./ 2#5%!+#), 5( , 1,5+5 5% .+(1+ 2 #!% (.Z/(+./ #5

,%=%!#) +.,5+5 5%,U N-% %)%$5!(Z2#/.%5+$ "+%)4 4+,5!+1 5+(. +.,+4% 67 $#=+5+%, =#!+%,

4%3%.4+./ (. 5-%+! ,-#3%, #.4 (3%!#5+./ 2(4%,U 7+/ !% PUP +, # 3+$5 !% ( " #. _?< .+.%W

$%)) $#=+59U >.4 7+/ !% PUF ,-(V, ,$-%2#5+$#))9 5-% "+%)4 4+,5!+1 5+(. V+5-+. # ,+./)% $%))

%))+35+$#) $#=+59U 7(! 5-% $(22(.)9  ,%4 NC(+( 2(4%B 5-% 3%#X %)%$5!+$ "+%)4 +, #5 5-% +!+,B

#.4 5-% 3%#X 2#/.%5+$ "+%)4 +, #5 5-% %8 #5(!U

7+/ !% PUPU 0 +.%Z$%)) PU\ Ld^ , 3%!$(.4 $5+./ .+(1+ 2 $#=+59 "(! _?< 4%,+/. 1#,%)+.%

Q R S T

R



8$B) &#+$

QBHG$&EC AE$DJ

9M))$& M BSE%
7D$C& EC AE$DJ

P E% P E%

QBHG$&EC AE$DJ

7L#B&! 

7+/ !% PUFU I)%$5!+$ #.4 2#/.%5+$ "+%)4 4+,5!+1 5+(. V+5-+. # ,+./)% $%)) iF`j

c.% +23(!5#.5 "+/ !% ( " 2%!+5 "(! 67 $#=+5+%, +, 5-% 8 #)+59 "#$5(! k(B #),( $#))%4 5-%

+.5!+.,+$ k (" 5-% $#=+59U _5 4%,$!+1%, 5-% #1+)+59 ( " # $#=+59 5( ,5(!% %.%!/9U _5 +, 5-% !#5+(

(" ,5(!%4 3(V%! +. 5-% $#=+59 5( 5-% 4+,,+3#5%4 3(V%! (. 5-% $#=+59 +..%! V#))U L+=%.

$#=+59 /%(2%5!9B k( 4%3%.4, (. 5-% 2+$!(V#=% , !"#$% !%,+,5#.$% (" 5-% 2%5#)B  , #))9 +.

5-% (!4%! (" PG] Z PGPGU >.(5-%! +23(!5#.5 $-#!#$5%!+,5+$ ( " #. 67 $#=+59 +, 5-% #=%!#/%

#$$%)%!#5+./ "+%)4B I#$$B V-+$- 4%,$!+1%, 5-% #1+)+59 ( " # $#=+59 #$$%)%!#5+./ # 3#!5+$)%B

"!(2 # "%V ChS2  3 5( QG ChS2U N-% k(ZI#$$ $ !=% +,  , #))9 5-% 1%.$-2#!X  ,%4 5(

%=#) #5% 5-% 3%!"(!2#.$% (" # $#=+59 +. 5-% 67 $(22 .+59U

N-%(!%5+$#))9 5-% #$$%)%!#5+./ /!#4+%.5 ( " 67 $#=+5+%, +, )+2 +5%4 19 5-% , 3%!-%#5+./

2#/.%5+$ "+%)4B V-%. 5-% 5!#.,+5+(. "!(2 , 3%!$(.4 $5+./ 5( .(!2#) $(.4 $5+./ -#33%.,U

_. !%#)+59B 67 $#=+59 3%!"(!2#.$% +,  , #))9 )(V%! 5-#. 5-+, 5-%(!%5+$#) =#) % #.4 ("5%.

)+2+5%4 19 # "%V (5-%! 2%$-#.+,2,B , $- #, "+%)4 %2+,,+(. #.4 2 )5+3#$5+./B 1%"(!%

.



!%#$-+./ 5-%(!%5+$#) )+2+5U N-% )+2 +5+./ 2%$-#.+,2, #!% ("5%. !%)#5%4 5( , !"#$% +23 !+5+%,

#.4S(! 4%"%$5,U 7(! .(!2#))9 " .$5+(.+./ $#=+5+%,B kZ,)(3% $( )4 -#33%. #5 )(V #.4

2%4+ 2 "+%)4 4 % 5( =#!+#5+(. (" 5-% , !"#$% !%,+,5#.$%B #, ,-(V. +. 7+/ !% PU\U &((!

" .$5+(.%4 $#=+5+%, $( )4 ,-(V ,+/.+"+$#.5 k 4!(3 #5 )(V /!#4+%.5B , $- #, kZ4+,%#,% #.4

kZ,V+5$- iF`jU N-% %.4 (" 5-% k(ZI#$$ $ !=% +,  , #))9 $# ,%4 19 # 8 %.$-B +. V-+$- #

5-%!2#) 1!%#X4(V. :# ,+/.+"+$#.5 )(,, ( " , 3%!$(.4 $5+=+59; +, $# ,%4 19 4+""%!%.5

2%$-#.+,2,B , $- #, )($#) -(5,3(5 (! 4%"%$5,B (! /)(1#) -%#5+./ %""%$5U

OEHF AE$DJ

5!T AE$DJ Q$JE#) AE$DJ
"U%D!I$ "U%D!I$

7+/ !% PU\U k Z,)(3% #.4 kZ4!(3 +. k(ZI#$$ 3)(5 i\Pj

7+%)4 %2 +,,+(. +, #. +23(!5#.5 "#$5(! )+2 +5+./ $#=+59 3%!"(!2#.$% #5 /!#4+%.5, 1%)(V

FQ ChS2 iF`jU d+/- %)%$5!+$ "+%)4 !%/+(., (. 5-% $#=+59 , !"#$% #!% 2(,5 , ,$%35+1)% 5(

"+%)4 %2+,,+(.U N-% %2 +55%4 %)%$5!(., $( )4 $(., 2% ,+/.+"+$#.5 #2( .5 ( " 67 3(V%!U

>$$%)%!#5%4 19 5-% %)%$5!(2#/.%5+$ "+%)4B 5-%9 $( )4 -+5 5-% $#=+59 V#))B 3!(4 $% -%#5 #.4

/%.%!#5% YZ!#9,U N-%9 $( )4 #),( X.($X ( 5 2(!% %)%$5!(., 19 +23#$5+./ 5-% $#=+59 V#))

#.4 $# ,% 2 )5+3#$5+./ +" # )#!/% . 21%! ( " %)%$5!(., V%!% 1 +)4  3  .4%! $%!5#+.

!%,(.#.5 "!%8 %.$9U 7+%)4 %2 +55%!, $( )4 1% 3#!5+$)%, (! ,-#!3 "%#5 !%, +.5!(4 $%4 4 !+./

5-% , !"#$% 5!%#52%.5 (! $#=+59 #,,%21)9U (2% (" 5-%2 $#. 1% !%2(=%4 19 67

3!($%,,+./ (! r$(.4+5+(.+./rB V-+)% (5-%!, $#..(5U

V



k ,)(3% -#33%., 5-!( /- #)2(,5 5-% %.5+!% k(ZI#$$ $ !=%B V+5- 4+""%!%.5 1%-#=+(!, #5

4+""%!%.5 ,5#/%,B ,( $#))%4 )(V "+%)4 kZ,)(3%B 2%4+ 2 "+%)4 kZ,)(3%B #.4 -+/- "+%)4 kZ

4!(3U %=%!#) 2(4%), -#=% 1%%. 3!(3(,%4 5( %Y3)#+. 5-+, 3-%.(2%.(. #.4 "+5 5-%

%Y3%!+2%.5#) 4#5# i\Pj i\Fj i\\jB k ,)(3%, #5 2%4+ 2 #.4 -+/- "+%)4 #!% 67 )(,,%, $# ,%4

19 )($#) 4%"%$5, :r-(5Z,3(5,r; (. 5-% $#=+59 i\Fj i\Jj i\QjB #.4 ($$ ! +. 5-% -+/- 2#/.%5+$

"+%)4 !%/+(. (" 5-% $#=+59U N-% ,( !$% ( " 5-% -(5Z,3(5, $( )4 1% 2#/.%5+$ =(!5+$%,B )#55+$%

4+,)($#5+(., #.4S(! =#$#.$+%, .%#! 5-% , !"#$%B -94!(/%. i\JjU > 2#/.%5+$ "+%)4

%.-#.$%2%.5 2(4%) , //%,5%4 , !"#$% ,-#!3 "%#5 !%, $( )4 1% !%,3(.,+1)% "(!

4%/!#4#5+(. (" -+/-Z"+%)4 k i\\jU

k %.$-B #),( X.(V. #, 5-% 5-%!2#) 1!%#X4(V.B ,5#!5, "!(2 O( )% -%#5+./ #5 )($#)

4%"%$5, (! /)(1#) )(,,%,U >.4 V-%. 5-% -%#5 5!#.,3(!5 5-!( /- 5-% $#=+59 V#)) +, .(5 "#,5

%.( /- 5( 2#+.5#+. 5-% , 3%!$(.4 $5+./ ,5#5% ( " 5-% 2#5%!+#)B # .(!2#) $(.4 $5+./ !%/+(.

#33%#!, #.4 /!(V,B !%, )5+./ +. 2(!% 3(V%! 4+,,+3#5+(.B #.4 %=%.5 #))9 $#=+59

1!%#X4(V.U C %5-(4, 5( (=%!$(2% %#!)9 5-%!2#) 1!%#X4(V. +.$) 4%e !%3#+!+./ 4%"%$5, 19

)($#) (! %.5+!% $#=+59 , !"#$% 5!%#52%.5l !#+,+./ 5-%!2#) $(.4 $5+=+59 (" .+(1+ 2 19

+23!(=+./ 3 !+59 :(! +.$!%#,+./ 666; ( " 5-% 2#5%!+#)B , $- #, -%#5 5!%#52%.5l $(#5+./ 5-+.

"+)2, (" .+(1+ 2 (. $(33%!B %5$U

0>0>-> 9# ABC$  $%E%&BGC$

_. #. 67 $#=+59 "+))%4 V+5- 67 3(V%!B %)%$5!(2#/.%5+$ "+%)4 %.5%!, 5-%

, 3%!$(.4 $5+./ .+(1+ 2 , !"#$% V+5- sJG .2 3%.%5!#5+(. 4%35- :g; :5-% +.5%.,+59 ( " 5-%

"+%)4 +.,+4% 5-% .+(1+ 2 "#)), ( "" %Y3(.%.5+#))9 "!(2 5-% , !"#$% #5  ! " #" $ #.4 +.5%!#$5,

V+5- $-#!/% $#!!+%!,B $# ,+./ 67 3(V%! 5( 4+,,+3#5% (.5( 5-% $#=+59 V#))B 4%,$!+1%4 19 #.

%""%$5+=% , !"#$% !%,+,5#.$% :%, ;U N-% 8 #)+59 "#$5(! &( $#. 1% $#)$ )#5%4 "!(2 %) +

/



V-%!% L +, # /%(2%5!9 $(.,5#.5 V-+$- 4%3%.4, (. 5-% $#=+59 ,-#3% #.4 2(4% 1 5 .(5 +5,

,+^%U

N-+, %""%$5+=% !%,+,5#.$% +, #. #=%!#/% =#) % !%3!%,%.5+./ 5-% 3!(3%!59 ( " 5-% %.5+!%

+..%! , !"#$%B V-+)% +. !%#)+59 5-% , !"#$% !%,+,5#.$% +, .(5  .+"(!2U > ,+23)+"+%4 "(!2 ("

5-% , !"#$% !%,+,5#.$% "(! ,-. , / F #.4 "!%8 %.$+%, 2 $- ,2#))%! 5-#. PGPF d^ +, i\aje

%) 0 > : ) S H ; S F% Z >:!;S"$N t %(

V-%!% > +, # $(.,5#.5 4%3%.4+./ (. 2#5%!+#) 3#!#2%5%!,U

N-% C #55+,ZD#!4%%. 5-%(!9 i\HjB 1#,%4 (. D< 5-%(!9 i\`j #.4 #.(2#)( , ,X+.

%""%$5 5-%(!9 i\]jB -#, 1%%.  ,%4 5( %Y3)#+. 67 , !"#$% !%,+,5#.$% +. 5-% )(V "+%)4 )+2+5U

N-% D< ZC#55+,ZD#!4%%. , !"#$% !%,+,5#.$%B  !" # 4%3%.4, (. 5-% 5%23%!#5 !%B 5-% 67

"!%8 %.$9B #.4 5-% %.%!/9 /#3 F> (" 5-% , !"#$% 2#5%!+#)U _5 4%$!%#,%, %Y3(.%.5+#))9 V+5-

5%23%!#5 !% #.4 +.$!%#,%, #, 5-% ,8 #!% ( " 5-% 67 "!%8 %.$9 1%)(V PG Ld^ iF]jU M-%. #

PUQ Ld^ $#=+59 +, $(()%4 5( 1%)(V F fB 5-% D< !%,+,5#.$% 1%$(2%, )%,, 5-#. FG .k iF]jU

L +=%. 5%23%!#5 !% #.4 "!%8 %.$9B 5-% 2#/.+5 4% (" , !"#$% !%,+,5#.$% #),( 4%3%.4, (.

2#5%!+#) 3#!#2%5%!,B , $- #, 5-% ?(.4(. 3%.%5!#5+(. 4%35- 12 :aJ .2 "(! 3 !% 01;B 7%!2+

=%)($+59B #.4 5-% %)%$5!(. 2%#. "!%% 3#5- :S;B V-+$- $-#!#$5%!+^%, 2#5%!+#) 3 !+59U

d(V%=%!B #5 , 3 GUF,- 5-% , !"#$% !%,+,5#.$% 4(%, .(5 "#)) %Y3(.%.5+#))9 V+5-

5%23%!#5 !% 5(V#!4, ^%!( #, 3!%4+$5%4 19 D< U 6#5-%!B 5-%!% #!% #)V#9, ,(2% !%,+4 #)

)(,,%, V-+$- #!% 5%23%!#5 !% +.4%3%.4%.5U N#X+./ 5-% !%,+4 #) !%,+,5#.$% +.5( #$$( .5B

.(V # $(22(.  .4%!,5#.4+./ +, 5-#5 , !"#$% !%,+,5#.$% :6,; +, $(23(,%4 (" D<

!%,+,5#.$% $  !"% #.4 !%,+4 #) !%,+,5#.$% <2!= > 6%,+4 #) !%,+,5#.$% 2#9 $(2% "!(2 , !"#$%

+23 !+5+%, +.5!(4 $%4 19 $-%2 +$#) %5$-+./ #.4 2#$-+.+./U >44+5+(.#))9B , !"#$% 4%"%$5,B



5!#33%4 2#/.%5+$ ") YB -94!+4%, #.4 (Y+4%, #!% #),( !%,3(.,+1)% "(! +.$!%#,%4 , !"#$%

!%,+4 #) !%,+,5#.$%U N-% )(V%,5 6, !%#$-%4 19 # V%)) 3!%3#!%4 .+(1+ 2 67 $#=+59 +, PZF

.k #5 PU\ Ld^ #.4 PUa f iF]jU

N-% 3%!"(!2#.$% (" 67 $#=+5+%, +, $)(,%)9 !%)#5%4 5( , !"#$% !%,+,5#.$%U ?(V%!

, !"#$% !%,+,5#.$% 2%#., -+/-%! 8 #)+59 "#$5(!B V-+$- V+)) !%4 $% 5-% $(,5 ( " (3%!#5+./

67 $#=+5+%,U  !"#$% !%,+,5#.$% ,5!(./)9 4%3%.4, (. 5-% , !"#$% )#9%! ( " 5-% $#=+59 +..%!

V#))B V-+$- 2%#., 5-% , !"#$% 3!%3#!#5+(. 5%$-.+8 % +, $!+5+$#) 5( $#=+59 3%!"(!2#.$%U

0>0>W> 7AA$C& !A &!I!H BIFM !G 92K I$ A! )BGC$

C#X+./ 67 $#=+5+%, "!(2 1 )X .+(1+ 2 ,5#!5%4 +. 5-% P]aGu, iJGjU D ""%!%4

$-%2+$#) 3()+,-+./ :D<&; V#, ,((. #33)+%4 5( $)%#. 5-% +.5%!+(! ( " .+(1+ 2 $#=+5+%, iJPjU

I )%$5!(3()+,-+./ :I&; V#, 4%=%)(3%4 )#5%! iJFj 5( #$-+%=% ,2((5-%! , !"#$%,U &%(3)%

!%#)+^%4 5-#5 ,-#!3 "%#5 !%, V%!% )+X%)9 5( 1% #,,($+#5%4 V+5- 5-% X.(V. 3%!"(!2#.$%

4%"+$+5 ( " 67 $#=+5+%,B , $- #, kZ4!(3 #5 -+/-%! /!#4+%.5,B 4 % 5( 2#/.%5+$ "+%)4

%.-#.$%2%.5, iJ\j i\\jU > ,5%3 V+5- # FG[ ,)(3% #./)% #.4 # Q 32 !#4+ , (" $ !=#5 !% #5

5-% 5!#.,+5+(. $(!.%!B "(! %Y#23)%B /+=%, # )($#) "+%)4 %.-#.$%2%.5 ( " PUaU 7+%)4

%.-#.$%2%.5 =#) %, "(! /!#+. 1( .4#!+%, (. 593+$#) D<& , !"#$%, $#. 1% #, )#!/% #, FUQ

i\\jU M-%. # )($#) 2#/.%5+$ "+%)4 +, , ""+$+%.5 5( %Y$%%4 5-% $!+5+$#) "+%)4 ("

, 3%!$(.4 $5+./ .+(1+ 2 B .(!2#)Z$(.4 $5+./ =() 2%, #!% "(!2%4 )($#))9U I=%. +" 5-+,

2#9 1% 5(( ,2#)) 5( 5!+//%! # /%.%!#) 8 %.$- :+. $(.5!#,5 V+5- 1+//%! 4%"%$5, )+X% 3+5,;B

5-% $ 2 )#5+=% %""%$5 V+)) !%4 $% &( ,+/.+"+$#.5)9 V+5- +.$!%#,+./ /!#4+%.5  .5+) # 8 %.$-

($$ !,U C(,5 !%$%.5)9B # . 2%!+$#) 2(4%) -#, 1%%. 4%=%)(3%4 5( $(..%$5 +..%! , !"#$%

5(3(/!#3-9 5( 67 $#=+59 3%!"(!2#.$% iJJjB ,( 5-#5 5-% $#=+59 3%!"(!2#.$% $#. 1%

$#)$ )#5%4 "!(2 +5, +.5%!+(! 5(3(/!#3-9B #, ,-(V. +. 7+/ !% PUJU C(4%) $#)$ )#5+(.,

0@



+.4+$#5%B "(! %Y#23)%B 5-#5 5-% 5(3(/!#3-9 !%, )5+./ "!(2 D<& 2#9 1% %Y3%$5%4 5(

#4=%!,%)9 +23#$5 3%!"(!2#.$% "(! /!#4+%.5, #1(=% ZPJ ZP` ChS2U

0@
0@

X;!#ID$ Y
+ $BZJ!TG@[0@

@/
PG

:MIECBD "U
J !I A! AEG$U

H BEG 8;
CBNE&E$%

;781K  !&!&MI$ CBNE&M 55@@?
O$BNM 8;
\ -@ I) 7

] ^ -@@ )EC !G 8;

_ \-@ )EC !G 7

U`U9E)#DB&$J 8; :!I!H BIFEC 5!%%$%

@ R 0@ 0R ?@ ?R -@ -R W@
 !"#$%&()+,-. FUGGf

7+/ !% PUJU C (4%)Z3!%4+$5%4 k(  ,+./ !%3!%,%.5#5+=% D<& , !"#$% 5(3(/!#3-9 :4+#2(.4;B

%Y3%!+2%.5#) 4#5# "(! <ID>7 3!(5(593% $#=+59 ??GGF V+5- D<& :4(5; #.4 I& :,8 #!%;

, !"#$%, iJJj

& 5 +5 ,+23)9B ,2((5-%! +, 1%55%!U r 2((5-%!r 2%#., %)+2 +.#5+./ 1(5- )#!/% 4%"%$5,

5-#5 $# ,% %#!)9 8 %.$-%, #.4 ,2#)) "%#5 !%, 5-#5 $(.5!+1 5% 5( kZ4!(3U >.4 5-#5 +, V-9 +.

!%$%.5 9%#!, 5-% #+2 -#, 1%%. #33)9+./ , !"#$% ,$+%.$% 5( 67 $#=+59 "#1!+$#5+(. #.4

3#9+./ #55%.5+(. 5(  .4%!,5#.4 #.4 $(.5!() 5-% 5(3(/!#3-9U

00



0>0>R> ;BNE&M AB+ ECB&E!G BGJ %# ABC$ I $IB B&E!G

>, 2%.5+(.%4 3!%=+( ,)9B 5-% +..%! , !"#$% ( " 67 $#=+5+%, 3)#9, #. +23(!5#.5 !()%

+. 5-%+! 3%!"(!2#.$%U N-% +..%! , !"#$% 3!%3#!#5+(. 1%$(2%, $!+5+$#) #.4 /!%#5 $#!% +,

.%%4%4 5( #$-+%=% -+/- 3%!"(!2#.$%U N-% $ !!%.5 3!#$5+$% ( " $#=+59 3!(4 $5+(. +, 1#,%4

(. ,5#5%Z("Z5-%Z#!5 X.(V )%4/% /#+.%4 "!(2 #$$ 2 )#5%4 %Y3%!+%.$%U 6%,%#!$- #+2 +./ #5

 .4%!,5#.4+./ #.4 +23!(=+./ $ !!%.5 3!#$5+$% +, ,5+)) /(+./ (.U >.4 5-% 3!#$5+$% +,

 34#5+./ #$$(!4+./)9 V+5- .%V +.,+/-5,B 5( #$-+%=% 1%55%! 3%!"(!2#.$% #.4 )(V%! $(,5U

N-% %Y3)(!#5+(. ( " .%V +.,+/-5, 2(,5)9 "#)), +. 5-% "+%)4 ( " 2#5%!+#) ,$+%.$%U

0 +(1+ 2 ,-%%5, #!% 3!(4 $%4 "!(2 +./(5, #.4 ,-#3%4 +.5( 67 $#=+59 V#)),U

C %$-#.+$#) ,5%3, +. "#1!+$#5+./ # $#=+59 "!(2 ,-%%5 2#5%!+#) +.$) 4% 4%%3 4!#V+./B

$ 55+./B )#33+./B V%)4+./B #.4 5 .+./U D%5V%%. 5-%,% ,5%3,B (35+$#) +.,3%$5+(. +,  ,%4 5(

+4%.5+"9 4%"%$5,l $-%2 +$#) %5$-+./ #.4 2%$-#.+$#) /!+.4+./ #!%  ,%4 5( !%2(=% 4%"%$5,U

c.$% 2#R(! 2%$-#.+$#) ,5%3, #!% "+.+,-%4B # 1 )X !%2(=#) #1( 5 PGG 32 +, 4(.% 19

$-%2 +$#) 3()+,-+./ :(! %)%$5!($-%2+$#) 3()+,-+./B 4%3%.4+./ (. 3!(R%$5;B 5( !%2(=%

4#2#/% )#9%!, $# ,%4 19 2#$-+.+./ #.4 #$-+%=+./ # ,2((5- , !"#$%U d+/- 3!%,, !%

!+.,+./ :d&6; +,  ,%4 5( !%2(=% !%,+4 #), "!(2 $-%2+$#) 3()+,-+./U d%#5 5!%#52%.5 +,

("5%.  ,%4 #"5%! V%5 $-%2 +,5!9 (! 5(V#!4, 5-% %.4 5( !%2(=% -94!(/%.U

D ""%!%4 $-%2 +$#) 3()+,-+./ :D<&; +, 5-% 5!#4+5+(.#) V#9 "(! 1 )X !%2(=#) ( " 5-%

2#5%!+#)U N-% 2(,5  ,%4 D<& #$+4 $(.,+,5, ( " J]m -94!(") (!+$ #$+4 :d7;B a]UQm .+5!+$

#$+4 :d0c \ ;B #.4 `Qm 3-(,3-(!+$ #$+4 :d \&c J ; +. # =() 2% !#5+( ( " PePeF (! P e P e P

4%3%.4+./ 5-% %5$-+./ !#5% .%%4%4U _5 +, 5-% "#,5%,5 #.4 2(,5 $(.=%.+%.5 2%5-(4 #2(./ #))

(5-%! $-(+$%,U N-% %5$-+./ 3!($%,, +, .(5 )+2+5%4 19 $#=+59 ,-#3%U D 5 5-% .#5 !% ( "

$-%2 +$#) %5$-+./ !%, )5, +. # , !"#$% "+.+,- V+5- ,-#!3 %4/%,U N-% , !"#$% 6C !( /-.%,,

0?



+, #1( 5 Q ZP G 32 "(! "+.% /!#+. .+(1+ 2 i\ajU D<& +, ("5%.  ,%4 +. 1 )X !%2(=#) ("

.+(1+ 2U

I)%$5!(3()+,-+./ :I&; !%2(=%, 5-% 2#5%!+#) 5-!( /- %)%$5!+$+59 #.4 $-%2 +$#),U N-%

V+4%)9  ,%4 I& #$+4 +, # 2 +Y5 !% (" J]m -94!(") (!+$ #$+4 :d7; #.4 ]am , )" !+$ #$+4

:dF cJ; #5 # =() 2% !#5+( ( " Pe]U N-% .+(1+ 2 $#=+59 5( 1% 3()+,-%4 +, 5-% #.(4% #.4 -+/-

3 !+59 #) 2 +. 2 +,  ,%4 #, 5-% $#5-(4%U M +5- 1(5- %)%$5!(4%, +22%!,%4 +. 5-% #$+4B #

=()5#/% "!(2 ` 5( Pa h +, #33)+%4 (. 5-%2B #.4 5-% $ !!%.5 4%.,+59 +, X%35 #!( .4 PGZQG

2>S$2 i\ajU N-% $#=+59 $#. 1% (!+%.5%4 -(!+^(.5#))9 (! =%!5+$#))9 4 !+./ I&U 7(!

-(!+^(.5#) ,%5 3B 5-% $#=+59 +, aGm "+))%4 V+5- 5-% #$+4 #.4 !(5#5%, #)(./ +5, )(./+5 4+.#)

#Y+, #5 # ,3%%4 (" PZF !32U N-% #$+4 ")(V, +.5( 5-% $#=+59 5-!( /- -()%, (. 5-% #) 2+. 2

5 1% +.,%!5%4 5-!( /- 5-% $#=+59 $%.5%!B #.4 ")(V, ( 5 ( " 5-% $#=+59 5-!( /- 5-% %.4

/!( 3, (. 1(5- ,+4%,U 7(! =%!5+$#) ,%5 3B 5-% .+(1+ 2 $#=+59 4(%, .(5 .%%4 5( !(5#5%U N-%

#$+4 ")(V, +. "!(2 5-% )(V%! %.4B "+)),  3 5-% $#=+59 #.4 ")(V, ( 5 "!(2 5-%  33%! %.4U

5+!!+./ #!2, $#. 1% #55#$-%4 5( 5-% #) 2+. 2 $#5-(4% "(! #/+5#5+(.U K % 5( +5, $(23)%Y

,%5 3B I& +, 2#+.)9  ,%4 (. %))+35+$#) $#=+5+%, #.4 (.)9 +. $%!5#+. $#,% (. $#=+5+%, V+5-

$(23)+$#5% ,-#3%, iJQjU >)5-( /- 2 $- ,)(V%! #.4 $(23)%YB I& $( )4 #$-+%=% 5-%

,2((5-%,5 , !"#$% (. 2+$!( ,$#)% #.4 %.-#.$% $#=+59 /!#4+%.5U N-%!%"(!% +5 +, 2(!% #.4

2(!%  ,%4 "(! )#,5 ,5%3 3()+,-+./U I& $#. 3!(4 $% # , !"#$% !((5Z2%#.Z,8 #!% :6C ;

!( /-.%,, 1%)(V GUQ 32 i\ajB

<%.5!+" /#) 1#!!%) 3()+,-+./ :<D&;B #),( $#))%4 5 21)+./B +, # 593% (" 2%$-#.+$#)

3()+,-+./U _5 V#, #33)+%4 5( .+(1+ 2 $#=+5+%, 5( ,(2% %Y5%.5 2(,5)9 #5 fIf #.4 KI A

9%#!, #/( i\ajB #.4 2#.9 )#1, #!( .4 5-% V(!)4 #!% 4(+./ !%,%#!$- (. <D& !%$%.5)9 iJajB

_5 !%2(=%, 2#5%!+#) 19  ,+./ #1!#,+=% 2%4+# ! 11+./ #/#+.,5 $#=+59 +..%! , !"#$%  .4%!

P\



5-% $%.5!+" /#) "(!$% 4 !+./ 5 21)+./ (" 5-% $#=+59U K +""%!%.5 ,+^%4 ,()+4 2%4+# 2+Y%4

V+5- )+8 +4 #!% "+))%4 +.5( 5-% $#=+59B #.4 5-% $#=+59 +, !(5#5%4 +. # -(!+^(.5#) (!+%.5#5+(. #5

ZP G G !32U N-% , !"#$% "+.+,- $( )4 1% 2+!!(! )+X% V+5- # 6C !( /-.%,, ( " PZF 32 i\ajU

_5 -#, )(V%! !%2(=#) !#5% 5-#. 5-% $-%2 +$#) 2%5-(4,B 1 5 -#, #=(+4%4  ,+./ -#^#!4( ,

$-%2 +$#), #.4 $#. %)+2 +.#5% 4%"%$5,U d(V%=%!B # )+/-5 $-%2 +,5!9 +,  , #))9 .%%4%4 #"5%!

<D& 5( #$-+%=% /((4 3%!"(!2#.$%U N-+, 2%5-(4 -#, .(5 1%%.  ,%4 (. )#!/% ,$#)%

3!(4 $5+(. 9%5U

N-% , !"#$% 3!%3#!#5+(. 3!#$5+$% ( " 67 $#=+59 3!(4 $5+(. 4+""%!, "!(2 )#1 5( )#1 #.4

"!(2 3!(R%$5 5( 3!(R%$5U 7(! %Y#23)%B _?< #.4 g7I?  ,% I& "(! 1 )X !%2(=#)B F -( !,

`GG [< 1#X+./ "(! 4%/#,,+./S#..%#)+./B I& "(! )+/-5 !%2(=#)B J` -( !, PFG [< 1#X+./l

O?#1 PF L%h  ,%, D<& "(! 1 )X !%2(=#)B PG -( !, aGG [< 1#X+./ "(!

4%/#,,+./S#..%#)+./B I& "(! )+/-5 !%2(=#)B FJ -( !, PFG [< 1#X+./l <(!.%)) I6?  ,%4

D<& "(! 1 )X !%2(=#)B J 4#9, aQG [< 1#X+./ "(! 4%/#,,+./S#..%#)+./B D<& "(! )+/-5

!%2(=#)B J` -( !, PFG [< 1#X+./ iJHjU

c35+$#) +.,3%$5+(. +, #. +23(!5#.5 , !"#$% 8 #)+59 $(.5!() 2%5-(4U _5 -%)3, X%%3 5!#$X

(" , !"#$% 2(4+"+$#5+(. , $- #, %)%$5!(. 1%#2 V%)4+./B $#=+59 !%3#+!+./B #.4 , !"#$%

5!%#52%.5,U ?($#)+^%4 %Y#2 +.#5+(. +, #),( 3%!"(!2%4 #"5%! $()4 67 5%,5 (. #!%# 3!%4+$5%4

19 5%23%!#5 !% 2#33+./ #.4 ,%$(.4 ,( .4U C(,5 +.4 ,5!+#))9 #=#+)#1)% (35+$#) ,9,5%2, 4(

.(5 V(!X V%)) (. 67 $#=+5+%, 4 % 5( )+2 +5%4 ,3#$%B $(23)%Y ,-#3%B #.4 1+/ , !"#$% #!%#

:ZP 2 ; ( " 5-% $#=+5+%,U ?#1(!#5(!+%, -#=% 4%=%)(3%4 ,3%$+#)+^%4 $#=+59 +.,3%$5+(.

,9,5%2, ( " 5-%+! (V.U 7+/ !% PUQ ,-(V, 5-% (35+$#) +.,3%$5+(. #33#!#5 ,  ,%4 #5 O%""%!,(.

?#1 iJ`jB <(22+,,+(. ( " # .%V =%!5+$#))9 (!+%.5%4 ,9,5%2 "(! +.,3%$5+./ #.4

$-#!#$5%!+^+./ 5-% +.5%!+(! , !"#$% 5(3(/!#3-9 +,  .4%!V#9 #5 O%""%!,(. ?#1 iJ]j :7+/ !%

0W



PUa;U N-+, V+)) 3!(=+4% 8 #.5+5#5+=% 5(3(/!#3-+$ +."(!2#5+(. +.,+4% # $#=+59 V+5-( 5

4%,5!(9+./ 5-% $#=+59U

7+/ !% PUQU c35+$#) +.,3%$5+(. #33#!#5 , "(! 67 $#=+5+%, #5 O%""%!,(. ?#1 iJ`j

7+/ !% PUaU N-% <#=+5A <#?+1!#5%4 c35+$#) &!("+)(2%5!9 9,5%2 Z <A<?c& #5

O%""%!,(. ?#1 iJ]j

0>0>.> 9&#JM !G %# ABC$ I!DE%FEGH )$&F!J%

D<& (. .+(1+ 2 67 $#=+59 ,5#!5%4 +. P]HG iJPjB +.$% 5-%.B , !"#$% %5$-+./  ,+./

D<& -#, 1%%. $(22(.)9  ,%4 iQGjB #.4 ,(2% X.(V )%4/% (" 5-+, 3()+,-+./ 2%5-(4 -#,

1%%. /#+.%4 19 , !"#$% $-#!#$5%!+^#5+(. iJ\jB c.% #4=#.5#/% (" D<& (=%! I& +,B +5 +, .(5

0R



)+2 +5%4 19 $#=+59 ,-#3%B V-%5-%! %))+35+$#) iQPj (! (5-%! ,-#3%, iQFj iQ\jU _5 +, $)#+2%4

5-#5 D<& $#=+59 3%!"(!2#.$% #5 -+/- "+%)4 +, )+2+5%4 19 5-% ,-#!3 "%#5 !%, +.5!(4 $%4 19

5-% %5$-+./ 3!($%,,B $(23#!%4 V+5- I& V-+$- 4(%, .(5 +.5!(4 $% #.9 ,-#!3.%,, iQJj iQQj

iQaj iQHjB +.$% 5-% 2#+. #4=#.5#/% ( " I& (=%! D<& +, 5-% ,2((5- /!#+. 1( .4#!9B D<&

, 33(!5%!, 3!(3(,%4  ,+./ )#!/% /!#+. 2#5%!+#) "(! $#=+59 "#1!+$#5+(. 5( !%4 $% 5-% #2( .5

(" /!#+. 1( .4#!+%, iQ`j iQ]j iaGj iQQjB

I& (" .+(1+ 2 V#, (!+/+.#))9 4%=%)(3%4 #5 +%2%., 1#$X +. P]HP iJFjU _5 V#,

1!( /-5 5( #55%.5+(. 5( 5-% 67 $(22 .+59 19 f%.R+ #+5( iaPjU I& +, 5-% 3!%"%!!%4

3()+,-+./ 2%5-(4 "(! -+/- /!#4+%.5 3!(R%$5, iaFjU C %$-#.+,2 ,5 49 (. 5-% $(22(.)9

 ,%4 !%$+3% ia\j #.4 %Y3)(!#5+(. (" d7 "!%% I& !%$+3% iaJj iaQj +, #2(./ 5-% 2#R(! 6nK

5(3+$, "(! I&U N-%!% #!% (5-%! +,, %, 4 !+./ I& , $- #, , )" ! 3!%$+3+5#5+(. "!(2 5-%

%)%$5!()95% ia a j iaHj ia ` j ia]j iHGj iHPjU

M-+)% $-%2 +$#) 2%5-(4, , $- #, D<& #.4 I& #!% V +4%)9 +.  ,% #.4 %""%$5+=%B 5-%

,%#!$- "(! /!%%.%! #)5%!.#5+=%, -#, .%=%! ,5(33%4U <D& V#, +.5!(4 $%4 #!( .4 FGGP iHFj

#.4 -#, 1%%.  .4%! "#,5 4%=%)(32%.5 +. 2#.9 )#1,U

?#,%! 3()+,-+./ :?&; ( " .+(1+ 2 +, # $#.4+4#5% 3!(3(,%4 !%$%.5)9B V-+$- +,

$(23)%5%)9 4+""%!%.5 "!(2 5!#4+5+(.#) $-%2+$#) #.4 2%$-#.+$#) 3()+,-+./ 2%5-(4,U _5 -#,

5-% #4=#.5#/% ( " .( V%5 $-%2 +,5!9 #.4 "#,5 3!($%,,+./U D9 $(.5!())+./ 5-% 3(V%! 4%.,+59

4%)+=%!%4 (.5( 5-% 2%5#) , !"#$% #.4 5-% 4%)+=%!9 !#5%B +5 +, 3(,,+1)% 5( #$-+%=% 3#!5+#)

2%)5+./ (" 5-% , !"#$%U &#!5+#) 2%)5+./ ,2((5-%., #.9 ,-#!3 "%#5 !%, (. 5-% , !"#$% V-+)%

X%%3+./ 5-% 1#,+$ ,-#3% (" 5-% 1#$X/!( .4U

c 5-%! , !"#$% 3!($%,,+./ 2%5-(4, .(5 V+5-+. 5-% ,$(3% (" 5-+, 5-%,+, #!% 3)#,2#

%5$-+./ #.4 3)#,2# $)%#.+./U &)#,2# %5$-+./ !%2(=%, 2#5%!+#) 19 #33)9+./ 67 3(V%! 5(

0.



+(.+^% %5$-+./ /#, 2+Y5 !% :(Y9/%. #.4 $-)(!+.% #5 $%!5#+. !#5+(; +.,+4% 5-% $#=+59U &)#,2#

$)%#.+./ +, # 2 +)4%! V#9 (" /%55+./ !+4 ( " $(.5#2 +.#5+(. 3#!5+$)%, (. $#=+59 +..%! , !"#$%U

_5 +, ,+2 +)#! 5( -%)+ 2 3!($%,,+./ :(! 67 3!($%,,+./;B V-+$- +, # 2%5-(4 ("5%.  ,%4 4 !+./

$#=+59 5%,5+./U _5, #4=#.5#/% +, 5-#5 5-% $#=+59 4(%, .(5 .%%4 5( 1% 4+,#,,%21)%4 4 !+./

$)%#.+./U

0>0>V> 9# ABC$ CFB BC&$ EaB&E!G

c35+$#) #.4 %)%$5!(. 2 +$!(,$(3+%, #!% 5-% 2(,5 V +4%)9  ,%4 "(! 8 #)+5#5+=% ,5 49 ("

, !"#$% 5(3(/!#3-9U D%$# ,% 5-%9 #!% $(22(. +.,5! 2%.5, .(V#4#9, #.4 5-% !%, )5, #!%

+.5 +5+=% 5(  .4%!,5#.4B 5-%9 #!% #)2(,5 5-% "+!,5 2%5-(4, 3%(3)% !%"%! 5(U D%,+4%,

2+$!(,$(3+%,B V%  ,%4 ,(2% (5-%! , !"#$% 3!(1+./ 5%$-.+8 %,U

 !"#$% 5(3(/!#3-9 +, 2%#, !%4 19 ,59) , 3!("+)(2%5!9 #.4 #5(2+$ "(!$% 2+$!(,$(39

:>7C; +. ( ! ,5 49U _. 1(5- $#,%,B # 3!(1% 2(=%, #)(./ # )+.% (. 5-% , !"#$% #.4 +5,

=%!5+$#) 3(,+5+(. +, !%$(!4%4U c.% V#9 5( %=#) #5% 5-% , !"#$% 5(3(/!#3-9 +. ( ! ,5 4+%, +,

19 !( /-.%,,U N-% !((5 2%#. ,8 #!% :6C ; !( /-.%,, %4 v 5 6 +, 5-% ,+23)%,5

%Y3!%,,+(. (" , !"#$% !( /-.%,,U _5 4%,$!+1%, 5-% -%+/-5 4%=+#5+(. "!(2 5-% #=%!#/% -%+/-5

(=%! 5-% 2%#, !%4 !#./%U > D<& 5!%#5%4 .+(1+ 2 -#, # 593+$#) 6C !( /-.%,, )#!/%!

5-#. F32 i\ajU d(V%=%!B 5-% 6C !( /-.%,, $#. 1% ,5!(./)9 +23#$5%4 19 5-% )#5%!#)

4+,5#.$% ,$#..%4l  , #))9 %4 +.$!%#,%, V+5- 5-% ,$#..+./ )%./5-U _. "#$5B 5-+, !%")%$5, 5-%

)+2 +5#5+(. (" 6C !( /-.%,,B V-%!% 5-% -(!+^(.5#) V +45- (" -+)),S=#))%9, +, .(5

$(.,+4%!%4U N-% $(.$%35 (" $(!!%)#5+(. )%./5- +, +.5!(4 $%4 5( #44!%,, 5-+, 3!(1)%2 U N-%

$(!!%)#5+(. )%./5- +, 5-% ,2#))%,5 4+,5#.$% #1(=% V-+$- 5-% 5(3(/!#3-9 =#) %, #!% .(5

,5!(./)9 +23#$5%4 19 4+,5#.$% #.9 2(!%U 7(! "+.% /!#+. .+(1+ 2  ,%4 +. 67 $#=+5+%,B 5-%

0V



$(!!%)#5+(. )%./5- +, #1( 5 FGZQG 32B $(23#!#1)% 5( /!#+. ,+^%U &!%=+( , ,5 4+%, (.

, !"#$% !( /-.%,, V%!% 2(,5)9 %Y3!%,,%4 V+5- 6C !( /-.%,,U c ! /!( 3 iH\j iHJj iHQj

4%=%)(3%4 5-% 3(V%! ,3%$5!#) 4%.,+59 :& K; 2%5-(4 5( (15#+. 2(!% 4%5#+)%4 5(3(/!#3-9

+."(!2#5+(.U

&(V%! ,3%$5!#) 4%.,+59 :& K; 3!(=+4%, +."(!2#5+(. (" $(.5!+1 5+(., #5 4+""%!%.5

,3#5+#) "!%8 %.$+%,U _5 +, (15#+.%4 19 3%!"(!2 +./ # 7( !+%! 5!#.,"(!2 (" 5-% ,$#..+./

3!(1% 5(3(/!#3-9 4#5#U -#!3 "%#5 !%, -#=% 2(!% $(.5!+1 5+(. #5 ,-(!5 V#=%)%./5-, :-+/-

,3#5+#) "!%8 %.$+%,; $(23#!%4 V+5- /%.5)%  .4 )#5+(., ( " 5-% ,#2% =%!5+$#) #23)+5 4%U

& K #23)+5 4% +, +.  .+5, ( " )%./5- $ 1%4U N-% -(!+^(.5#) #Y+, +, +. +.=%!,%Z)%./5-  .+5,U

+.$% 5(3(/!#3-+$ +2 #/%, (" , !"#$%, #!% !%$(!4%4 +. 5-% "(!2 (" 4+/+5+^%4 4#5# ( " , !"#$%

-%+/-5B V-+$- +, "+.+5% #.4 ,#23)%4 !#5-%! 5-#. +."+.+5% #.4 $(.5+. ( ,B 4+,$!%5% 7( !+%!

5!#.,"(!2 +,  ,%4 +. ( ! ,5 49U K % 5( !%#)+59B ,(2% 3!($%,,+./ (" 5-% 4#5# +, .%%4%4

1%"(!% /%55+./ 5-% & K #.#)9,+, V% .%%4B , $- #, 1#.4V+45- 4%5%!2 +.#5+(. :+.,5! 2%.5

)+2 +5#5+(. #.4 ,$#..+./ 3#!#2%5%!,;B #.5+#)+#,+./ :!%2(=% +.,5! 2%.5 .(+,%;B 4%Z5!%.4+./

:!%2(=% 5-% 1#$X/!( .4 5( ")#55%. 5-% 2%#. , !"#$%;B #.4 V +.4(V +./ :%)+2 +.#5% ,5#5+,5+$#)

+.,5#1+)+59 "!(2 4+,$(.5+. +59 #5 5-% 5V( %.4 3(+.5,; iHJjU & K 4#5# +, " !5-%! #.#)9^%4 19

4%,$!+1+./ 5-%2 V+5- +4%#)+^%4 2(4%),B , $- #, "!#$5#) ,5! $5 !% #.4 , 3%!,5! $5 !%

2(4%),U I#$- 2(4%) !%3!%,%.5, $%!5#+. 593+$#) 5(3(/!#3-9U c.% 2#9 "+.4 5-% 2%#, !%4

& K $ !=%, "+5 V+5- 5-%,% 2(4%), #5 4+""%!%.5 "!%8 %.$9 !#./%U D9 #.#)9^+./ (" & KB (.%

$#. )%#!. 5-% , !"#$% %=() 5+(. 4 !+./ 4+""%!%.5 3!($%,,%,U

D<& 5!%#5%4 "+.% /!#+. .+(1+ 2 -#, 1%%. "( .4 5( -#=% $%!5#+. $-#!#$5%!+,5+$ "%#5 !%,

+. & K #.#)9,+,e 3(V%! "#)), V +5- +.$!%#,+./ "!%8 %.$9l 4#5# #5 -+/- "!%8 %.$+%, ,-(V #

,5!#+/-5 )+.% (. 5-% )(/S)(/ 3)(5 +.4+$#5+./ # 3(V%! )#V " .$5+(.l 5-% "!%8 %.$9

0/



4%3%.4%.$% (" 3(V%! #5 )(V "!%8 %.$9 !#./% 4%3#!5, "!(2 )+.%#! #.4 #33!(#$-%, #

$(.,5#.5 =#) %U _.5%!3!%5+./ V+5- 5-% 2(4%),B #5 )(V "!%8 %.$+%, 5-% 4#5# "+5 5( # ,-+"5%4

L# ,,+#. !%")%$5+./ 5-% /!#+. ,5! $5 !% #.4 #5 -+/-%! "!%8 %.$+%, 5-% ,5!#+/-5 )+.% !%")%$5,

5-% 3!(2 +.%.5 ,-#!3 %4/%,U _. $(.5!#,5B & K 4#5# "!(2 593+$#) %)%$5!(Z3()+,-%4 , !"#$% 4(

.(5 %Y-+1+5 ,5!#+/-5 )+.%, (. # )(/S)(/ 3)(5 1 5 4+,3)#9 5V( !%/+(., ( " ,5!(./ $ !=#5 !%

iHJjB

I)%$5!(. 1#$X,$#55%! 4+""!#$5+(. :ID K; +, "!%8 %.5)9  ,%4 5( ,5 49 5-% +23#$5 ("

2%$-#.+$#) 4%"(!2 +./ #.4 2#$-+.+./ (. $!9,5#) 8 #)+59 ( " 1 )X .+(1+ 2 iHaj iHHj iH`jU _5

+, #),( )#!/%)9  ,%4 +. 5-+. "+)2 ,5 4+%, iH]j i`GjU M% V+)) !%"%! 5( 5-+, 5%$-.+8 % +.

<-#35%! Q V-%. V% 5-+.X ( ! 3()+,-+./ 3!($%,, 2#9 -#=% $-#./%4 5-% $!9,5#) 8 #)+59U

I.%!/9Z4+,3%!,+=% gZ!#9 ,3%$5!(,$(39 :IK ;B gZ!#9 3-(5(%)%$5!(. ,3%$5!(,$(39

:g& ; i`Pj iHajB > /%! %)%$5!(. ,3%$5!(,$(39 :>I ; i`Pj i`FjB #.4 ,%$(.4#!9 +(. 2#,,

,3%$5!(2%5!9 : _C ; i`\j #!% #))  ,%4 +. +4%.5+"9+./ %)%2%.5, (. .+(1+ 2 , !"#$% #"5%!

=#!+( , 5!%#52%.5,U M%  ,%4 IC 5( %Y#2+.% +" )#,%! 3!($%,, $-#./%4 5-% , !"#$%

$-%2 +,5!9 (. .+(1+ 2U

 !"#$% ,5 4+%, -#=% 1%%. 4(.% 1(5- (. $#=+5+%, #.4 $( 3(.,U d(V%=%!B 5-%

+."(!2#5+(. $())%$5%4 "!(2 5-%,% 5V( 593%, (" ,5 4+%, +, 1#!%)9 +.5%!$-#./%#1)%U M +5-

$( 3(.,B , !"#$% 5(3(/!#3-9 #.4 $-%2 +,5!9 ,5 49 #!% %#,9 5( 4(B 1 5 67 3!(3%!5+%,

$#..(5 1% 2%#, !%4 V+5-( 5 ,3%$+#) %8 +32%.5U M +5- $#=+59 5%,5+./B 67 3%!"(!2#.$% #"5%!

$%!5#+. , !"#$% 5!%#52%.5 $#. 1% 2%#, !%4 4+!%$5)9U d(V%=%!B 5-% )#!/% +.5%!+(! , !"#$%

#!%# #.4 5-% . 21%! ( " $(23(.%.5, #,,($+#5%4 V+5- 5%,5+./ # $#=+59 2#4% +5 4+""+$ )5 5(

+.5%!3!%5 5-% 3 !% $(.5!+1 5+(. "!(2 , !"#$% 3!(3%!59 $(."+4%.5)9U N-%. V-%. $( 3(., #!%

$ 5 ( 5 "!(2 # $#=+59B 5-% 3!(3%!5+%, 2#9 1% $-#./%4U N( 1!+4/% 5-% /#3 1%5V%%. $#=+59

0[



5%,5+./ #.4 $( 3(. 2%#, !%2%.5B !#4+( "!%8 %.$9 , !"#$% +23%4#.$% $-#!#$5%!+^#5+(.

: _<; ,9,5%2, #!% 4%=%)(3%4 i`Jj 5( 2%#, !% 5-% 67 , !"#$% !%,+,5#.$% (" 3!%$+,%)9

3!%3#!%4 ,#23)%,U

0>?> bF$ $ J! T$ %&BGJc

N-% )%=%) ( " 67 3%!"(!2#.$% ,%%. 5(4#9 +, 5-% "! +5 ( " 2#.9 9%#!,q %""(!5 19 5-%

67 $(22 .+59 5( (=%!$(2% $(.5#2 +.#.5 3#!5+$)%,B 4+,,()=%4 -94!(/%.B , !"#$% 3-9,+$#)

4%"%$5,B !%4 $% 5!#33%4 ") YB #.4 2(!% i\ajU 6%$%.5 3!(/!%,, +, 5-% +.5!(4 $5+(. ("

%)%$5!(3()+,-+./ :I&; 5( !%3)#$% 1 ""%!%4 $-%2+$#) 3()+,-+./ :D<&;B !%, )5+./ +. ,2((5-%!

, !"#$%, #.4 !%4 $%4 :(! %)+2 +.#5%4; -+/-Z"+%)4 kZ4!(3U > 3!(2 +,+./ 2(!% !%$%.5 "+.4+./

+, 5-#5 , +5#1)% 5!%#52%.5 +. # .+5!(/%. #52(,3-%!% "())(V%4 19 I& $#. !#+,% 2 +4Z"+%)4 k

5( 3!%=+( ,)9  .#55#+.%4 )%=%), i`QjB 3%!-#3, 5-!( /- $(.5!() ( " !%,+4 #) 4+,,()=%4

-94!(/%.U

 $- "+.4+./, #, 5-% "(!%/(+./ #.4 5-% )#!/% 3(5%.5+#) +23#$5 ( " 3!(/!%,, 2#X%, 5-%

#33)+$#5+(. (" , !"#$% #.4 2#5%!+#), ,$+%.$% 5( 67 $#=+5+%, #55!#$5+=% 5( ( ! !%,%#!$-

/!( 3U N-% V(!X %Y#2 +.+./ 5-% %""%$5 ( " 5-% V +4%)9Z4%3)(9%4 D<& 3!($%,, (.

5(3(/!#3-9 #.4 $-%2 +,5!9 iHaj ,-(V%4 5-% .%%4 5( 1%55%! 4%,$!+1% 5(3(/!#3-9 i` a jB

%,3%$+#))9 5-% ,-#!3.%,, ( " , !"#$% "%#5 !%, 5-( /-5 5( $(.5!+1 5% 5( k 4!(3U N-%

,+/.+"+$#.5)9 ,2((5-%! 5(3(/!#3-9 (15#+.%4 19 I& 2(5+=#5%4 2(!% !%,%#!$- 5( +.=%,5+/#5%

5-% I& 2%$-#.+,2 +. 4%5#+) ia\j i`Hj 5( 4%"+.% (35+2 2 3!($%,, 3#!#2%5%!,U D%$# ,% ("

+5, +23#$5 (. 3%!"(!2#.$%B V% $(.5+. %4 5( %Y3)(!% 5-% 2%#, !%2%.5 ( " 5(3(/!#3-9 #.4

#.#)9,+, ( " 5-% 4#5# +. /!%#5%! 4%5#+) iHJj iHQj i` ` jU N-% $ )2 +.#5+(. (" 5-+, )+.% (" V(!X

V#, # , $$%,," ) 2(4%)+./ #33!(#$- iJJj 5( #$8 +!% 5(3(/!#3-+$ 4#5# #.4 $#)$ )#5% 5-%

!%, )5+./ %.%!/9 4%3(,+5+(. V+5- +.$!%#,+./ #$$%)%!#5+./ /!#4+%.5 5( 3!%4+$5 I#$$ =, k( "(!

?@



5-% "+!,5 5+2% :7+/ !% PUJ;U _5 +, .(V 3(,,+1)% 5( #44!%,, 5-% 3!(1)%2 (" #.5+$+3#5+./ 5-%

2#Y+2 2  ,%" ) /!#4+%.5 "(! # /+=%. 5(3(/!#3-9 #.4 5-% !%=%!,% 3!(1)%2 B 5-% )+2 +5, (.

5(3(/!#3-9 +23(,%4 19 5-% , !"#$% "+%)4, #,,($+#5%4 V+5- # /+=%. $#=+59 4%,+/.U

_5 +,  ,%" ) 5( , 22#!+^% -%!% 5-% 2#+. %)%2%.5, ( " 5-% 3!%,%.5 ,+5 #5+(. (" 3!($%,,%,

=%!, , 3%!"(!2#.$%U 8; +, V+4%)9 3!#$5+$%4B +.$) 4+./ 19 $(22%!$+#) =%.4(!,U _5 $#.

1% #33)+%4 5( %,,%.5+#))9 #)) $#=+59 ,-#3%,U _5 +, 8 +$X :"%V 2 +$!(., 3%! 2+. 5%; #.4 ("

2(4%,5 $(,5U _5 -#, !%$%+=%4 )+55)% !%,%#!$- #55%.5+(. ,+.$% 5-% %#!)+%,5 4#9,l 3%(3)% ,+23)9

 ,% +5U > 3(,,+1)% )+2 +5+./ "#$5(! +, 5-% !%)#5+=%)9 !( /- 5(3(/!#3-9 5-#5 !%, )5,U

0 2%!+$#) 2(4%))+./ +.4+$#5%, ,%!+( , k 4!(3 "(! /!#4+%.5, #1(=% 5-%  33%! 5%%.,U _, 5-+,

5(3(/!#3-9 ,(2%5-+./ " .4#2%.5#) (! 2%!%)9 #. #!5+"#$5 #1( 5 -(V D<& +, $ !!%.5)9

4(.%b 7 !5-%!B 5-%!% +, # )#!/% )%/#$9 1#,% (" D<&Z5!%#5%4 $#=+5+%, +.,5#))%4 +. 67

#$$%)%!#5(!,U >, 5-%,% #!% $9$)%4 ( 5 "(! !%" !1+,-2%.5B $#. #.95-+./ 1% !%#,(.#1)9 4(.%

5( %.-#.$% 3%!"(!2#.$%b 7 $#. 1% $#!!+%4 ( 5 ,( #, 5( !%)+#1)9 (15#+. =%!9 ,2((5-

5(3(/!#3-+%, 5-#5 $#. (3%!#5% #5 -+/- /!#4+%.5,B %=%. #1(=% JG C%hS2U c.Z/(+./

!%,%#!$- $(.5+. %, 5( ,5!%./5-%.  .4%!,5#.4+./B 3(+.5+./ 5-% V#9 5( +23!(=+./ 3!($%,,

3%!"(!2#.$%U d(V%=%!B I& !%8 +!%, # $#5-(4% 5( $(23)%5% 5-% %)%$5!+$#) $+!$ +5B 5-%

.+(1+ 2 #!5+$)% 1%+./ 3()+,-%4 ,%!=+./ #, 5-% #.(4%U N-+, +, !%#4+)9 #$$(23)+,-%4 "(!

,922%5!+$#) ,5! $5 !%,B , $- #, 5-% V +4%)9 %23)(9%4 %))+35+$#) $#=+59U _5 +, # 2 $- /!%#5%!

$-#))%./% "(! #4=#.$%4 ,5! $5 !%, .(V /#+.+./ #55%.5+(.B , $- #, "(!X #.4 ,3(X%U 7 !5-%!B

593+$#) I& 4%)+=%!, # 2#5%!+#) !%2(=#) !#5% )%,, 5-#. # 5%.5- ( " 593+$#) D<&B #. %=%. 2(!%

,+/.+"+$#.5 3%.#)59 $(.,+4%!+./ 5-#5 /!%#5%! $(23)%Y+59 (" I& "#$+)+5+%,U +.$% 5-% !#5% ("

!%2(=#) +, $(.5!())%4 19 .%#!Z, !"#$% 2#,, 5!#.,3(!5 (" 5-% !%#$5+=% ,3%$+%,B +, +5 3(,,+1)%

5( +.$!%#,% !%2(=#) !#5% 19 #$$%)%!#5+./ 2#,, 5!#.,3(!5 V +5-( 5 19 5-% ,#2% ,5!(X%

?0



+23#+!+./ 5(3(/!#3-+$ )%=%)+./b 5 :)#,%! 3()+,-+./; +, (.)9 .(V 1%+./ +.=%,5+/#5%4 "(!

#33)+$#5+(. 5( 67 $#=+5+%,U <#. +5 #$-+%=% 5(3(/!#3-9 $(23#!#1)% 5( I&b ?& +, # !#3+4

5-%!2#) 3!($%,,B (3%!#5+./ "#! %8 +)+1!+ 2 B $(.5!#,5%4 V+5- 5-% )%./5-9B -+/-Z5%23%!#5 !%

#..%#)+./ 593+$#) ( " 3!%,%.5 $#=+59 2#. "#$5 !+./U M +)) 5-%!% 1% #. %""%$5 (. 67

3!(3%!5+%,b

> $)%#! #/%.4# %2%!/%,U > D<& 3!($%,, 9+%)4+./ I&Z)+X% 5(3(/!#3-9 V( )4 1% 5-%

2(,5 4%,+!#1)% ( 5$(2%U N-% "+!,5 3!+(!+59 +, #55#+.+./ # 4%5#+)%4 " .4#2%.5#)

 .4%!,5#.4+./ (" D<& 5-#5 )%#4, 5( 5-#5 ( 5$(2% (! 5( 5-% $(.$) ,+(. 5-#5 D<& +.-%!%.5)9

$#..(5 4%)+=%! 5(3(/!#3-9 =%!9 4+""%!%.5 "!(2 5-% 3!%,%.5 ,+5 #5+(.U _" +.4%%4 5-% )#55%! +,

5-% $#,%B 5-% ,%$(.4 3!+(!+59 5( ,%%X -(V 5( +.$!%#,% 5-% !%2(=#) !#5% +. I& V+5-( 5

$(23!(2 +,+./ 3%!"(!2#.$%U _" 3!(/!%,, (. 5-+, "!(.5 $#..(5 1% 2#4%B 5-% "+.#) #/%.4# +,

5( 4%5%!2 +.% 5-% ?& 3#!#2%5%! !#./% "(! 3!(4 $+./ I&Z)+X% 5(3(/!#3-9 #.4 "(! 5!%#5+./

4+,$, 5-#5 $#. 1% ,5 4+%4 +. 5-% _< +.,5! 2%.5U _" ?& +, .(5 , $$%,," )B 5-% 2%,,#/% 5(

$#=+59 4%,+/.%!, +,e PU; 5!9 5( X%%3 , !"#$% "+%)4, 1%)(V =#) %, $(!!%,3(.4+./ PQZP`

C%hS2 #.4 3!($%,, V+5- D<&U F; 4%,+/. ,922%5!+$ ,5! $5 !%, 5-#5 $#. !%#4+)9

#$$(22(4#5% # $#5-(4% #.4 5!#4% 5-% +.$!%#,%4 3!($%,, $(,5 ( " 4(+./ I& #/#+.,5 5-%

=#) % (" +.$!%#,%4 3%!"(!2#.$%U

0>?>0> 3+d$C&EN$%

c ! /(#) +, 5( +23!(=% 3()+,-+./ 5%$-.+8 %, "(! .+(1+ 2U N-#5 +.$) 4%,e

T IY3)(!% 3(5%.5+#) +23!(=%2%.5 +. %Y+,5+./ 5%$-.+8 %, 1#,%4 (. # 1%55%!

 .4%!,5#.4+./ (" 5-% 3!($%,,l

T IY3)(!% 3(5%.5+#) .%V 5%$-.+8 %,U

M% V( )4 )+X% 5(e

??



T C#X% D<& , !"#$% ,2((5-%! #.4 I& "#,5%! 19 $-#./+./ 3()+,-+./

3#!#2%5%!,l

T 7+.4 V#9, 5( #$-+%=% ,+2 +)#! , !"#$% "+.+,- #, I&U

0>?>?> ;FBDD$GH$%

<-#))%./%, +. +23!(=+./ , !"#$% 3()+,-+./ 5%$-.+8 %, +.$) 4%e d(V 5( 2#X%

3()+,-+./ $-%#3%!B /!%%.%!B #.4 "#,5%!b d(V 5( %=#) #5% 5-% ,2((5-.%,, ( " 5-% , !"#$%b

d(V ,2((5- +, ,2((5- %.( /-b M-+)% 4%=%)(3+./ V#9, 5( +23!(=% $ !!%.5 3!($%,,B V%

#),( .%%4 5( $(.,+4%!e d(V $#. V% !%)#5% ,#23)% ,5 49 5( $#=+59 3%!"(!2#.$%b d(V 5(

,$#)% ,#23)% 3!%3#!#5+(. 5%$-.+8 %, 5( $#=+5+%,b M% 2#9 .(5 1% #1)% 5( #.,V%! #)) 5-%,%

8 %,5+(., +. 5-+, V(!XU D 5 ( ! %""(!5, V+)) 1% 3#!5 ( " # $(.5+. ( , 5%#2 V(!X "!(2 3#,5

iH\j i`Jj i`]j #.4 " 5 !% /%.%!#5+(.B V-+$- -%)3, $())%$5+./ 3+%$%, ( " "+.4+./, #.4 3 55+./

5(/%5-%! # 1+/ 3+$5 !% i]GjU

0>-> 3 HBGEaB&E!G !A &F$ JE%%$ &B&E!G

<-#35%! F 3!%,%.5, # ,9,5%2#5+$ ,5 49 (. 5-% 2%$-#.+,2 (" D<& #.4 5-% /%.%,+, ("

D<& 5(3(/!#3-9U N-% !%#$5+(. 2%$-#.+,2 V#, )%#!.%4 5-!( /- >!!-%.+ , 3)(5U 7#$5(!,

#""%$5+./ 5(3(/!#3-9 , $- #, 5%23%!#5 !%B 3()+,-+./ 4 !#5+(.B , !"#$% ")(VB , !"#$%

(!+%.5#5+(.B ,#23)% /!#+. ,+^%B $!9,5#) (!+%.5#5+(.B #.4 1 11)% /%.%!#5+(. V%!% ,5 4+%4

 ,+./ (35+$#) 2 +$!(,$(3%B ,$#..+./ %)%$5!(. 2 +$!(,$(3% : IC;B #5(2+$ "(!$% 2+$!(,$(3%

:>7C;B #.4 %)%$5!(. 1#$X,$#55%! 4+""!#$5+(. :ID K;U N-%. 5-% -%#5 #.4 2#,, 5!#.,"%!

4 !+./ D<& V%!% #),( $(.,+4%!%4U

<-#35%! \ ,5 4+%, 5-% %""%$5 ( " , !"#$% ")(V !#5% (. 5-% "+.+,-+./ 5(3(/!#3-9 ("

.+(1+ 2 4 !+./ I&U 0 +(1+ 2 I& V+5- 4+""%!%.5 , !"#$% ")(V !#5%, V#, $(.4 $5%4 #.4 5-%

F\



!%, )5+./ 5(3(/!#3-9 V#, $-#!#$5%!+^%4 19 (35+$#) 2 +$!(,$(3%B >7CB #.4 3(V%! ,3%$5!#)

4%.,+59 :& K;U N-% +.") %.$% (" , !"#$% ")(V V#, #),( 4+,$ ,,%4 +. 2#,, 5!#.,3(!5 3(+.5

( " =+%VU

<-#35%! J 3!%,%.5, 5-% (35+2 +^#5+(. (" )#,%! 3()+,-+./ 3#!#2%5%!, "(! .+(1+ 2 19

"+.4+./ 5-% 1%,5 $(21+.#5+(. ( " ") %.$% #.4 3 ),% #$$ 2 )#5+(.U > (.%Z4+2%.,+(.#)

$(.4 $5+(. -%#5 5!#.,"%! 2(4%) V#,  ,%4 5( $#)$ )#5% , !"#$% 5%23%!#5 !% 3!("+)% #.4

 .4%!,5#.4 3()+,-+./ 2%$-#.+,2U N-% 5(3(/!#3-9 V#, %=#) #5%4 V+5- (35+$#)

2 +$!(,$(3%B IC B >7C B #.4 & KU ?#!/%! #!%# )#,%! 3()+,-+./ V#, $#!!+%4 ( 5 19

(=%!)#33+./ 2 )5+ )#,%! 5!#$X, #5 4+""%!%.5 !#5+(,U

<-#35%! Q 3!%,%.5, 5-% #33)+$#5+(. (" )#,%! 3()+,-+./ V+5- (35+2 +^%4 3#!#2%5%!, (.

, !"#$%, 3!%3#!%4  ,+./ 4+""%!%.5 2%5-(4,U N-% 593%, (" , !"#$% +.$) 4% D<&B <D&B

2%$-#.+$#) 3()+,-%4B #.4 .#.(Z3()+,-%4 .+(1+ 2 , !"#$%,U N-% %""%$5, ( " )#,%! 3()+,-+./

(. 5(3(/!#3-9B , !"#$% !( /-.%,,B , !"#$% $-%2 +,5!9B #.4 $!9,5#) (!+%.5#5+(. #!%

4%,$!+1%4U

<-#35%! a , 22#!+^%, ( ! #$$(23)+,-2%.5, #.4 3!(3(,%, " 5 !% V(!XU M% (15#+.%4

" !5-%!  .4%!,5#.4+./ +. D<& #.4 I&B V-+$- V+)) -%)3 2#X+./ 1%55%! 67 $#=+5+%,U M%

#$-+%=%4 %.$( !#/+./ !%, )5 "!(2 )#,%! 3()+,-+./B V-+$- /+=%, -(3% "(! # /#2%Z$-#./+./

" 5 !% 5%$-.+8 %U

?W



;O1 :72 ?

6$G$%E% !A :!I!H BIFM EG 8#AA$ $J ;F$)ECBD !DE%FEGH

<8; = !A (E!+E#)

?>0> PG& !J#C&E!G

C%$-#.+$#) "#1!+$#5+(. #.4 V%)4+./ )%#=% # 4#2#/%4 )#9%! (. 5-% .+(1+ 2 $#=+59

+.5%!+(! , !"#$% 5-#5 2 ,5 1% !%2(=%4 1%"(!%  ,%U >$+4 %5$-+./ :4%5#+), 1%)(V; -#, 1%%.

 ,%4 ,+.$% 5-% %#!)+%,5 4#9,U N-% !%, )5+./ 5(3(/!#3-9 4+,3)#9, 2 +$!(.Z,$#)% !( /-.%,,

iHajB 0 2%!+$#) 2(4%)+./ iJJj +.4+$#5%, 5-#5 , $- 5(3(/!#3-9 V+)) ,+/.+"+$#.5)9 #1,(!1

67 %.%!/9 # "+%)4, $(!!%,3(.4+./ 5( /!#4+%.5, #1(=% 5-% PQ Z P` C%hS2 !#./%B 2#X+./

5-%2  ., +5#1)% "(! 67  ,%U 0(.%5-%)%,,B 5-% 3!($%,, +, $(.=%.+%.5 #.4 #""(!4#1)%

!%)#5+=% 5( #)5%!.#5+=%,U 7 !5-%!B 5-% $(23)%Y +.5%!+(! /%(2%5!9 ( " .%V 67 $#=+59 ,-#3%,

+, 8 +5% $(23#5+1)% V +5- #$+4 %5$-+./U > " .4#2%.5#) +.=%,5+/#5+(. +. -(3% (" "+.4+./ #

3#5- 5( +23!(=%4 !%, )5, +, .%%4%4U

?>0>0> OE%&! M !A 8; BGJ C#  $G& I BC&EC$ !G CBNE&E$%

D ""%!%4 $-%2 +$#) 3()+,-+./ :D<&; -#, 1%%.  ,%4 "(! .+(1+ 2 67 $#=+5+%, "(! 2(!%

5-#. "(!59 9%#!, ,+.$% 5-% "+!,5 !%3(!5 ( "  ,% +. P]HG iJPjU >, D<& +, 3!#$5+$%4 5(4#9B 5-%

!%$+3% "(! D<& #$+4 +,  , #))9 $(23(,%4 (" # PePeP (! PePeF :=() 2%; 2+Y5 !% (" a]UQm

?R



.+5!+$ #$+4B J]m -94!(") (!+$ #$+4B #.4 `Qm 3-(,3-(!+$ #$+4U D<& +,  , #))9 5-% "+!,5

$-(+$% "(! # 1 )X !%2(=#) #1( 5 P G G Z F G G 32 (" 5-% , !"#$% 2#5%!+#) 1%$# ,% ( " +5, "#,5

!%2(=#) #.4 ,+23)% ,%5 3U 7(! 3#!5, $)%#.+./ #.4 ,#23)% %5$-+./B +5 +, #, ,+23)% #,

+22%!,+./ 5-% ,#23)% +. 5-% #$+4 2+Y5 !% "(! $%!5#+. #2( .5 ( " 5+2%B V+5- V#5%!S+$% 1#5-

$(()+./ #.4 #/+5#5+(. +" .%$%,,#!9U 7(! )#!/% $#=+59 %5$-+./B # $)(,%4 ,9,5%2 V+5- #$+4

$+!$ )#5+(. #.4 $(()+./ +, .%%4%4U _. O%""%!,(. ?#1B 5-% #$+4 2 +Y5 !% +. 5-% 5#.X +, $(()%4

4(V. 1%)(V PG[< #.4 3 23%4 +.5( # =%!5+$#))9 3(,+5+(.%4 $#=+59 "!(2 5-% 1(55(2U N-%

#$+4 "+)),  3 5-% $#=+59 #.4 ")(V, ( 5 "!(2 5-% 5(3U >, 5-% $-%2 +$#) !%#$5+(. /%.%!#5%,

-%#5B 5-% #$+4 .%%4, 5( 1% $(()%4 5-!( /-( 5 5-% 3()+,-+./ 3!($%,,U N-% #$+4 5%23%!#5 !%

,-( )4 1% X%35 1%)(V PQ[< 5( !%4 $% 5-% !+,X (" -94!(/%. $(.5#2 +.#5+(. iQGj V-+$-

$( )4 $# ,% rkZ4+,%#,%r ( " 5-% $#=+59U N( #=(+4 4+""%!%.5 !%2(=#) !#5%, ( " 5-%  33%! #.4

)(V%! -#)" $%)), +. 5-% =%!5+$#) ,%5 3B 5-% $#=+59 +,  , #))9 3()+,-%4 +. 5V( $9$)%, #.4

")+33%4 (=%! 1%5V%%. $9$)%,U > "5%! D<&B 5-% $#=+59 +, %Y5%.,+=%)9 !+.,%4 V+5- 4%Z+(.+^%4

V#5%! ")(V +./ 5-!( /- 5-% $#=+59B #.4 )#5%! ,3!#9%4 V+5- -+/- 3!%,, !+^%4  )5!#Z3 !% V#5%!

5( !%2(=% #.9 !%,+4 #), "!(2 5-% %5$-+./U

?>0>?> ;#  $G& #GJ$ %&BGJEGH B+!#& 8;

N-%  .4%!,5#.4+./ ( " D<& !%#$5+(. +, 5-#5 d0c\ (Y+4+^%, .+(1+ 2 2%5#) 5( .+(1+ 2

3%.5(Y+4%B V-+$- +, 5-%. 4+,,()=%4 19 5-% d7U N-% #$5 #) ,() 5+(. ,3%$+%, #!% 4( 15)%,,

2(!% $(23)%YU N-% " .$5+(. ( " d\&cJ +, 5( )+2 +5 5-% !#5% ( " 5-% !%#$5+(. #, # 1 ""%!U N-%

!%#$5+(. ,5%3, $( )4 1% $(23)+$#5%4B #)5-( /- (.% 3(,,+1)% 4%,$!+35+(. (" 5-% 3!($%,, $#.

1% V!+55%. #, iQGje

?/0 1 234/35 67 /083 9 \ 0@/38 :\ R483

/08:; \ .4< 67 48/0:<9(;=>?0>$= \ /038< ] @>R483(%= & ;=>?0>$= \ 0>R483

Fa



7 8 ( 9: T G UQ;9( < =;: Zw ;978:) > ) ? @A 8 @ ! ; JZ PUQ;9(

N-% 1!(V.+,- ,2(X% $(2+./ ( 5 ( " 5-% ,() 5+(. +, 0c F B 5-% !%4 $5+(. 3!(4 $5 "!(2

d0c \ U N-% -%#5 ( " !%#$5+(. V#, %Y3%!+2%.5#))9 4%5%!2 +.%4 5( 1% #1( 5 ZaGH XOS2() i]PjB

$(!!%,3(.4+./ 5( QUa OS$2 F 3%! 32 !%2(=%4U <(3+( , .+5!+$ (Y+4% :0c; +, #),( /%.%!#5%4

Z .(2+.#))9 #1( 5 GU\ 2? 3%! 32 !%2(=%4 "(! C#))($-u, !%#$5+(. ,$-%2% i]PjU c5-%!,

%.=+,+(. 0c F 3!(4 $5+(. +.,5%#4B )%#4+./ 5( s P2?S32U &%!-#3, , !3!+,+./)9B 5-% !()% ("

5-+, %=()=%4 /#, ,%%2, .(5 5( -#=% 1%%. $(.,+4%!%4U N-% 3()+,-+./ !#5% :, !"#$% !%$%,,+(.

!#5%; +, %23+!+$#))9 # "%V 2+$!(2%5%!, 3%! 2+. 5%B +.$!%#,+./ V+5- 5%23%!#5 !%B 5-( /-

5-%!% #33%#!, 5( 1% .( 3 1)+,-%4 !#5% ,5 49 #, , $- +. 5-% 2(4%2 3#!#2%5%! !#./%U

+.$% 5-% 67 %)%$5!(2#/.%5+$ "+%)4 3%.%5!#5%, (.)9 # 5-+. , !"#$% )#9%! (" Za G .2 "(!

.+(1+ 2 #5 # "!%8 %.$9 ( " PQGG Cd^ iJ\jB 5-% $-%2 +$#) $(23(,+5+(. #.4 5(3(/!#3-9 ("

5-+, )#9%! +, 2(,5 +23(!5#.5 "(! 67 3%!"(!2#.$%U I)%2%.5#) #.#)9,+, iJ\jB %,3%$+#))9 5-%

$(23(,+5+(. ( " (Y+4% )#9%! #.4 +5, $(.5!+1 5+(. 5( , !"#$% !%,+,5#.$% #"5%! D<&B -#=% 1%%.

,5 4+%4 iQJj iHaj i]Fj i]\jB

N-% D<&Z3()+,-%4 , !"#$% 4+,3)#9, # $-#!#$5%!+,5+$ !( /-.%,, V+5- 4!#2#5+$ -%+/-5

=#!+#5+(. #.4 ,-#!3 %4/%, B +. $(.5!#,5 V+5- 5-% #1,%.$% ( " (35+$#))9 =+,+1)% 5(3(/!#3-9

#"5%! I& iHajB <!9,5#) (!+%.5#5+(. #.4 2%$-#.+$#) 4%"(!2#5+(. $#. #),( #""%$5 , !"#$%

!( /-.%,, iHHj #"5%! D<&U N-% ,+2 +)#!+59 ( " "%#5 !% ,+^% 5( 5-% /!#+. ,+^%B #.4 5-%

2(4%,5)9 "#$%55%4 #33%#!#.$% -#=% )%4 ,(2% +.=%,5+/#5(!, 5( $(.$) 4% 5-#5 4+""%!%.5 %5$-

!#5%, (. 4+""%!%.5 $!9,5#) "#$%, #!% !%,3(.,+1)%U 0( #$5 #) 2%#, !%2%.5, ( " $!9,5#))+5%

(!+%.5#5+(. =%!, , 3()+,-+./ !#5% -#=% 1%%. 3!%,%.5%4B -(V%=%!U N!#4+5+(.#))9B 5-% %5$-%4

5(3(/!#3-9 -#, 1%%. $-#!#$5%!+^%4 +. 5%!2, (" # ,+./)% 3#!#2%5%!B 593+$#))9 # !( /-.%,,

. 21%! :%U/UB 68;B V+5- =#) %, +. 5-% "%VZ32 !#./%U 68 +, .(5 , ""+$+%.5)9 +.$+,+=% ,+.$%

?V



5-+, =#) % /+=%, (.)9 5-% #=%!#/% (" -%+/-5 =#!+#5+(. 1 5 .( +."(!2#5+(. #1( 5 ,-#!3.%,,

( " 5-% "%#5 !%, (. 5-% , !"#$%B #.4 5-%!%"(!% 5-% 3(V%! ,3%$5!#) 4%.,+59 :& K; 2%5-(4 V#,

+.5!(4 $%4 iHJjU & K #.#)9,+, !%=%#), 5-#5 5-% ,-#!3Z%4/%4 "%#5 !%, $-#!#$5%!+,5+$ (" D<&

4%=%)(3 19 5-% "+!,5 P G 32 !%2(=#) "!(2 # .#.(3()+,-%4 3()9$!9,5#))+.% , !"#$% #.4 5-#5

5-%9 #!% 5!#.,"(!2%4 +.5( # $-#!#$5%!+,5+$ !( .4%4 5(3(/!#3-9 19 5-% !%2(=#) (" # " !5-%!

PG 32 19 I& iHQjU 6#5% 2%#, !%2%.5, 2#9 5-%!%"(!% 1% %Y3%$5%4 5( ,-(V #. +.+5+#)

5!#.,+%.5 (. 5-+, ,$#)% #.4 5-%. # ,5%#49 =#) % %.$(23#,,+./ .%#!)9 #)) " !5-%! !%2(=#)U

?>0>-> 6!BD !A &FE% %&#JM

N-% /(#) ( " 5-% 3!%,%.5 ,5 49 +, 5(  .4%!,5#.4 5-% /%.%,+, ( " 5(3(/!#3-9 +. D<& V+5-

5-%  )5+2#5% #+2 (" "+.4+./ # 3#5- 5( , !"#$% ,2((5-.%,, $(23#!#1)% 5( 5-#5 (15#+.%4 19

I&U

?>?> 7SI$ E)$G&%

N-% %Y3%!+2%.5, #+2 5( #$$ !#5%)9 2%#, !% 3()+,-+./ !#5%B 5( 4+,$(=%! 5-% +23#$5 ("

/#, /%.%!#5+(. #.4 5( !%=%#) 5-% #,,($+#5+(. ( " 3()+,-+./ !#5% V+5- $!9,5#) (!+%.5#5+(.U

?>?>0> QB&$ EBD%

>)) 5-% 2#5%!+#), V%!% "!(2 5-% ,-%%5  ,%4 "(! $#=+59 3!(4 $5+(.U C(,5 V%!% 5-%

,5#.4#!4 \ 22 5-+$X ,-%%5 -#=+./ # /!#+. ,+^% +. 5-% QG 32 Z PGG 32 !#./% :o"+.%

/!#+.%4p;U M% #),( 5((X #4=#.5#/% ( " 5-% #=#+)#1+)+59 ( " )#!/%Z/!#+.%4 :,%=%!#) $2;

.+(1+ 2 5( $ 5 ,(2% ,+./)% $!9,5#), #.4 1+Z$!9,5#), #5 5-% /!#+. 1( .4#!9U

?>?>?> 9&B&EC I!DE%FEGH  B&$ $SI$ E)$G&%

?/



#23)%, V%!% PG Y PG Y \ 22 \ ,8 #!%,U >"5%! %)%$5!+$#) 4+,$-#!/% 2#$-+.+./

:IKC; 5-% ,#23)%, V%!% 4%/!%#,%4 #.4 /+=%. # )+/-5 :PZF 2+.; D<& %5$- 5( 3!(4 $% #

 .+"(!2 , !"#$% ,5#5%B "())(V%4 19 !+.,+./ V+5- 4%Z+(.+^%4 V#5%! #.4 #+! 4!9+./U

N-% ,5#5+$ 3()+,-+./ !#5% %Y3%!+2%.5, ( " "+.% /!#+. ,#23)%, V%!% 3%!"(!2%4 +. #

3)#,5+$ 1%#X%! $(.5#+.+./ # "!%,-)9 2+Y%4 PGG 2+))+)+5%! ,() 5+(. ( " d7 :J]m;e d0c \

:a]m;e d \&c J :`Qm; #5 =() 2% !#5+( ( " PePeFU > , !!( .4+./ V#5%! 1#5- V#,  ,%4 5(

#4R ,5 5-% #$+4 5( 5-% !%8 +!%4 5%23%!#5 !% 1%"(!% %#$- %Y3%!+2%.5U N-% 5%23%!#5 !%,

V%!% GB PGB FG #.4 \G[<U > /!( 3 (" ,+Y "+.%Z/!#+. .+(1+ 2 ,#23)%, V%!% 3 5 +. # N%")(.

1#,X%5 #.4 3)#$%4 +. 5-% #$+4 5(/%5-%!U > "5%! PB FB JB a B ` (! PG 2+. 5%,B +.4+=+4 #)

,#23)%, V%!% 5#X%. ( 5 ,%8 %.5+#))9B !+.,%4 +22%4+#5%)9 V+5- 4%Z+(.+^%4 V#5%! #.4 #+!

4!+%4U M %+/-5 #.4 4+2%.,+(., (" 5-% ,#23)%, V%!% 2%#, !%4 1%"(!% #.4 #"5%! 5!%#52%.5U

N-% 3()+,-+./ !#5% V#, $#)$ )#5%4 "!(2 V%+/-5 )(,, 4+=+4%4 19 , !"#$% #!%#B 5!%#52%.5

5+2% #.4 4%.,+59 ( " .+(1+ 2U  !"#$% #!%# 1%"(!% 3()+,-+./ V#,  ,%4 "(! 5-% !#5%

$#)$ )#5+(. ( " 3()+,-+./ !#5%B #,, 2 +./ 5-#5 5-% $-#./% (" , !"#$% #!%# +, =%!9 ,2#))

$(23#!%4 V+5- +.+5+#) (! "+.+,-+./ , !"#$% #!%#U >, 4+,$ ,,%4 )#5%!B +. .( %Y3%!+2%.5 V#,

5-% $(., 235+(. (" d7 , ""+$+%.5 5( 1!+./ #1( 5 # 2%#.+./" ) 4+""%!%.$% +. $(.$%.5!#5+(.

1%5V%%. 5-% 1%/+..+./ #.4 5-% %.4U

7(! ,+./)% $!9,5#) ,#23)%,B # -()4%! V#,  ,%4 5( %., !% 5-#5 %#$- (" 5-% "( ! ,#23)%,

-#, (.)9 (.% , !"#$% %Y3(,%4 5( 5-% #$+4U N%. ,5%3, ( " %5$-+./ V%!% $#!!+%4 ( 5 V+5- 5-%

"( ! ,#23)%, 3)#$%4 =%!5+$#))9U N-% "+!,5 "+=% ,5%3, -#4 4 !#5+(. ( " a 2+. 5%, %#$-B #.4

5-% ,%$(.4 "+=% ,5%3, -#4 4 !#5+(. (" PF 2+. 5%, %#$-U > 5(5#) 5-+$X.%,, #1( 5 PFG 32

V#, !%2(=%4U N-%,% 3#!#2%5%!, V%!% $-(,%. 5( #$-+%=% 5(5#) !%2(=#) #.4 5(3(/!#3-9 +.

5-% !#./% ( " 3!(4 $5+(. D<&U

?[



N-% $(23)%Y ,-#3% (" !%#) $#=+5+%, #,, !%, 5-#5B +. 5-% D<& 3!($%,,B 3(!5+(., (" 5-%

, !"#$% #!% 3!%,%.5 #5 # V+4% !#./% (" (!+%.5#5+(.,U K +""%!%.5 !%2(=#) !#5%, "(! ,%/2%.5,

"#$+./ 4+""%!%.5 4+!%$5+(., 2+/-5 !%, )5U 7(! %Y#23)%B 2(!% !#3+4 4!#+.#/% (" # , !"#$%

"+)2 +. 5-% $#,% # =%!5+$#))9 3(,+5+(.%4 ,#23)% 2#9 1!+./ #1( 5 # -+/-%! !%2(=#) !#5% 5-#.

"(! # -(!+^(.5#))9 3(,+5+(.%4 "#$+./Z 3 ,#23)%U N( %Y3)(!% 5-+, .(5+(.B V%  ,%4 # "+Y5 !%

5( -()4 5-% ,#23)%, ,( 5-#5 5-%+! .(!2#) V#, 3(+.5+./ 5( 5-!%% 4+!%$5+(., : 3B 4(V.B #.4

-(!+^(.5#); 4 !+./ D<&B #.4 5-%+! !%2(=#) !#5%, V%!% 2%#, !%4U 7+/ !% FUP ,-(V, 5-%

%Y3%!+2%.5#) ,%5 3 ( " ,#23)%, V+5- 4+""%!%.5 (!+%.5#5+(. 4 !+./ D<&U &!+(! 5( 5!%#52%.5

5-%9 V%!% 3()+,-%4 5( # ,-+.9B 2 +!!(!Z)+X% , !"#$% 5( "#$+)+5#5% 5-% (1,%!=#5+(. (" $-#./%,

+.4 $%4 19 D<&U #23)%, V%!% 3()+,-%4 "(! a 2+. 5%, #5 FG[<U

?>?>-> 2!&B&EGH I!DE%FEGH  B&$ $SI$ E)$G&%

N( ,5 49 5-% +.") %.$% (" ")(V !#5% (. 3()+,-+./ !#5%B !(5#5+./ D<& V#, $(.4 $5%4 #5

,%=%!#) ,3%%4,U &()9$!9,5#))+.% ,8 #!% ,#23)%, V +5- 4+2%.,+(., (" PG Y PG Y \ 22 \ V%!%

V%+/-%4 #.4 +.,%!5%4 +.5( 5-% N%")(. -()4%! 4%,$!+1%4 +. 7+/ !% FUPU 7(! %#$- ,#23)%

(.)9 (.% , !"#$% V+5- #. #!%# (" P G Y P G 22 F V#, %Y3(,%4 #.4 #)) 5-% (5-%! "+=% , !"#$%,

V%!% V!#33%4 V+5- N%")(. 5#3%U N-%!%"(!% (.)9 (.% , !"#$% V#, 3()+,-%4 4 !+./ D<&U

N-!%% (!+%.5#5+(., (" 5-% %5$-+./ , !"#$% V%!% ,%)%$5%4e "#$+./  3B "#$+./ 4(V. #.4

"#$+./ -(!+^(.5#))9U N-% N%")(. ,#23)% -()4%! V#, 2( .5%4 5( (.% %.4 (" # N%")(. !(4U

N-% (5-%! %.4 ( " 5-% !(4 V#, 2( .5%4 5( # 2(5(! 5( %.#1)% !(5#5+./ ( " 5-% ,#23)%, 4 !+./

D<&U N-% 2(5(! V#, $)#23%4 5( #. +!(. ,5#.4 ,( 5-#5 5-% !(4 V#, 3(,+5+(.%4 =%!5+$#))9

#.4 5-% ,#23)% -()4%! V#, -(!+^(.5#) #.4 )((X%4 )+X% # 3!(3%))%!U FQG 2) !((2

5%23%!#5 !% :#1( 5 FG[<; "!%,-)9 2#4% D<& ,() 5+(. V+5- # =() 2% !#5+( (" d7

:J ] m;ed0<x\ :a]UQm;ed\&<xJ :`Qm; v PePeF V#, #44%4 5( # 3)#,5+$ 1%#X%!U N-% !(5#5+./

\G



,3%%4 V#, #4R ,5%4 5( !%8 +!%4 =#) % 5-!( /- #. %Y5%!.#) 3(V%! , 33)9 1%"(!% +22%!,+./

5-% ,#23)%, +.5( 5-% ,() 5+(.U 6(5#5+./ ,3%%4 V% $(=%!%4 +. 5-+, ,5 49 V#, GB PB PF #.4 aG

!32U N-% $#)$ )#5%4 , !"#$% ,3%%4, #!% ,-(V. +. N#1)% FUPU > "5%! D<& "(! a 2+. 5%,B

,#23)%, V%!% 5#X%. ( 5 (" 5-% #$+4 #.4 !+.,%4 V+5- 4%Z+(.+^%4 V#5%! 5-(!( /-)9U N-%.

,#23)%, V%!% 4!+%4 +. 5-% #+! #.4 V%+/-%4 #/#+.U M% $-(,% a 2+. 5%, #, D<& 4 !#5+(.

1#,%4 (. 5-% ,5#5+$ %5$-+./ !#5% ,5 49 !%, )5,U N-% 3()+,-+./ !#5% =,U 5+2% $ !=% 4!(3,

%Y3(.%.5+#))9 #5 5-% 1%/+..+./ #.4 ,%%2, 5( !%#$- # 3)#5%# #"5%! a 2+. 5%,U 6%2(=#) !#5%

V#, $#)$ )#5%4 "!(2 V%+/-5 )(,,B %5$-+./ 5+2% #.4 %5$-%4 , !"#$% #!%#U 7(! 5-% 3 !3(,% ("

5(3(/!#3-9 (1,%!=#5+(.B ,(2% ,#23)%, V%!% 2%$-#.+$#))9 3()+,-%4 4(V. 5( G U P 32 V+5-

3()+,-+./ 3#3%! 5( # ,-+.9 , !"#$%B #.4 5-%. %5$-%4 +. 5-% ,#2% 3!($%,, #, 5-% ,#23)%,

V+5- )+/-5 D<&Z$)%#.%4 ,5#!5+./ , !"#$%U

7+/ !% FUHU IY3%!+2%.5#) ,%5 3 (" D<& V+5- 4+""%!%.5 ,#23)% (!+%.5#5+(.,

N#1)% FUFU  !"#$% ,3%%4, (" ,#23)%, "#$+./ 4+""%!%.5 4+!%$5+(. #5 4+""%!%.5 !(5#5+./ ,3%%4,

P !32 PF !32 aG !32

\P



7#$+./  3 FU\ s \UJ 22S, FH Ua ZJG UF 22S, P\`UFZFGPUP 22S,

7#$+./ 4(V. FU\ s \UJ 22S, FH Ua ZJG UF 22S, P\`UFZFGPUP 22S,

7#$+./ -(!+^(.5#))9 \U] 22S, JaUQ 22S, F\FUQ 22S,

?>?>W> :$)I$ B&# $ )!GE&! EGH J# EGH 8;

_. (!4%! 5( 2(.+5(! 5-% %=() 5+(. (" .+(1+ 2 5%23%!#5 !% =%!, , 5+2% 5-!( /- # D<&

3!($%,,B V% 3!%3#!%4 # !%$5#./ )#! 3()9$!9,5#))+.% .+(1+ 2 3+%$% V+5- 4+2%.,+(., (" P P U F

Y \\U` Y \U\ 22\U > -()% (" PG 22 4%35- #.4 PUGa 22 4+#2%5%! V#, 4!+))%4 "!(2 (.%

%.4 (" 5-+, 3+%$% #)(./ 5-% )(./+5 4% 4+!%$5+(. "(! +.,%!5+(. ( " 5-%!2( $( 3)%U N-% ,#23)%

V#, V%+/-%4 1%"(!% %5$-+./U > 593% N 5-%!2($( 3)% V#, +.,%!5%4 +.5( 5-% ,#23)%U N-%

4#5# "!(2 5-% 5-%!2($( 3)% V#, !%$(!4%4 19 # $(23 5%! #5 # !#5% ( " P 3%! ,%$(.4U N-%

#$+4 5%23%!#5 !% V#, 2%#, !%4 V+5- #.(5-%! 5-%!2($( 3)% #, # $(23#!+,(.U P G G 2) P e P e F

D<& #$+4 V#, #44%4 +.5( # ,2#)) 3)#,5+$ 1%#X%! #5 !((2 5%23%!#5 !% :#1( 5 FG[<;U N-%

,#23)% V#, +22%!,%4 +.5( 5-% #$+4 V+5- # )%./5- ( " FQUH 22 %Y3(,%4 5( 5-% ,() 5+(.U N-%

5%23%!#5 !% V#, 2(.+5(!%4 4 !+./ D<&  .4%! 4+""%!%.5 %5$-+./ $(.4+5+(., , $- #, ,5#5+$B

%Y5%!.#) ,5+!!+./B #.4 ,#23)% !(5#5+./U 7(! %Y5%!.#) ,5+!!+./ 5-% ,3%%4 !#./%4 "!(2 aG !32

5( P`G !32U 7(! ,#23)% !(5#5+./ 5-% ,3%%4 =#!+%4 "!(2 PG !32 5( P`G !32U >"5%! 3()+,-+./

"(! a 2+. 5%, 5-% ,#23)% V#, 5#X%. ( 5 (" 5-% #$+4B !+.,%4 5-(!( /-)9 V+5- 4%Z+(.+^%4

V#5%!B #+! 4!+%4 #.4 V%+/-%4U 6%2(=#) !#5% V#, #),( (15#+.%4 "!(2 V%+/-5 )(,,B 3()+,-+./

5+2% #.4 3()+,-+./ , !"#$% #!%#U

?>?>R> :!I!H BIFM %&#JM

\F



N(3(/!#3-9 ,5 49 V#, 4(.% (. "+.% /!#+. :3()9$!9,5#))+.%;B 1+Z$!9,5#)B #.4 ,+./)%

$!9,5#) .+(1+ 2U 7(! "+.% /!#+. .+(1+ 2B 5%23%!#5 !%, V%!% )+2 +5%4 5( PG[< #.4 FF[< #.4

3()+,-+./ 5+2%, V%!% PB \B HB PJB #.4 FG 2+. 5%,U > /!( 3 (" ,3%$+2%., V%!% 2( .5%4

#.4 3()+,-%4 2%5#))(/!#3-+$#))9 5( (15#+. .2Z,$#)% , !"#$% ,2((5-.%,, (. (.% "#$%

:o.#.(3()+,-%4p ;Z >"5%! 4+,2( .5+./ 19 5-%!2#) ,-($XB 5-%9 V%!% (.)9 !+.,%4 V+5-

!%#/%.5 /!#4% +,(3!(3#.() #.4 #+!Z4!+%4U N-% .#.(3()+,-%4 3()9$!9,5#))+.% ,#23)%, V%!%

3()+,-%4 +. PePeF D<& #$+4 #5 !((2 5%23%!#5 !% "(! a 2+. 5%, V +5-( 5 #/+5#5+(.U N-%

.#.(3()+,-%4 1+Z$!9,5#), #.4 ,+./)% $!9,5#), V%!% 3()+,-%4 #5 FG[< "(! PF 2+. 5%, :Z\G

32 !%2(=%4; #.4 , 1,%8 %.5)9 #.(5-%! `G 32 !%2(=%4 "(! 5(3(/!#3-9 ,5 49U N-%

3()9$!9,5#))+.% ,#23)%, V +5- 4+""%!%.5 (!+%.5#5+(., "!(2 3()+,-+./ !#5% %Y3%!+2%.5, V%!%

#),( , 1R%$5 5( 5(3(/!#3-9 ,5 49U

?>?>.> ;FB BC&$ EaB&E!G

 !"#$% 5(3(/!#3-9 ( " 5-% ,#23)%, V#, %Y#2 +.%4 19 (35+$#) 2 +$!(,$(39B ,$#..+./

%)%$5!(. 2 +$!(,$(39 : IC ;B #.4 #5(2+$ "(!$% 2+$!(,$(39 :>7C;U c35+$#) 2+$!(,$(39

+2#/%, V%!% (15#+.%4 (. d_6cg fdZHHGG d+/- 6%,() 5+(. K +/+5#)Zh +4%( C +$!(,$(39

9,5%2U IC V#, 4(.% (. # &-%.(2 LF &!( 4%,X5(3 ICU >7C 4#5# V%!% $())%$5%4

V +5- # K+/+5#) _.,5! 2%.5, 0#.(,$(3% _h +. +.5%!2 +55%.5 $(.5#$5 :o5#33+./p; 2(4% V+5- #

5+3 "!%8 %.$9 (" \GG Xd^ #.4 # ,$#. !#5% (" GUQ d^U N-% >7C +2#/%, $(!!%,3(.4 5( # HG

32 Y HG 32 #!%# (. ,#23)% , !"#$%U

<!9,5#))+5% (!+%.5#5+(. ( " 5-% 3()9$!9,5#) #.4 1+Z$!9,5#) ,#23)%, V#, %Y#2 +.%4 V+5-

%)%$5!(. 1#$X,$#55%! 4+""!#$5+(. :ID K;B 3!+2#!+)9  ,+./ #. IK>g &%/#, , gCJ (. #

7I_ d%)+(, aGG 0#.(?#1 #5 h +!/+.+# N%$-U

\\



?>-> 2$%#D&%

?>->0> !DE%FEGH  B&$ !A AEG$ H BEG GE!+E#) B& JEAA$ $G& &$)I$ B&# $%

_. 5-% D<& 3!($%,,B d0c \ +, 5-% (Y+4+^+./ #/%.5 5-#5 $-#./%, .+(1+ 2 "!(2 2%5#) 5(

3%.5(Y+4%U d7 +, 5-% 4+,,()=+./ #/%.5 5-#5 !%2(=%, 5-% .+(1+ 2 (Y+4% "(!2%4 (. 5-%

, !"#$% ( " 5-% 2%5#)B ,( 5-#5 (Y+4+^#5+(. $#. $(.5+. %U K !+./ 3()+,-+./B 1!(V.+,- =#3(!

$#2% ( 5 (" 5-% ,() 5+(.B +.4+$#5+./ 0c F +, /%.%!#5%4U N-% !%#$5+(. +, ("5%. , 22#!+^%4

#,e

/0 \ 94/35 \ R4< @ 48/0:<9 \ R/38 :\W483

N-+, 2%#., %=%!9 2()% ( " .+(1+ 2 !%2(=#) 9+%)4, Q 2()%, ( " 0c F /#,U N-% 1#5-

$(23(,+5+(. #5 5-% %.4 $(.,+,5, ( " V#5%!Z,() 1)% dy01c7, #.4  .!%#$5%4 #$+4B +4%#))9U

>, .(5%4 %#!)+%!B C #))($- %5 #)U i]Pj , 22#!+^% 5-% !%#$5+(. 4+""%!%.5)9B V +5- 0c !#5-%!

5-#. 0c F #, 5-% /#,%( , 3!(4 $5U

7+/ !% FUF ,-(V, 5-% 2%#, !%4 3()+,-+./ !#5% #5 GB PGB FG #.4 \G[<U I#$- 4#5# 3(+.5

+, 5-% #=%!#/% =#) % (" 5-!%% ,#23)%,U N-% 3)(55%4 !#5%, #!% $ 2 )#5+=% =#) %, (=%! 5+2%B

$#)$ )#5%4 19 4+=+4+./ 5-% 5(5#) V%+/-5 )(,, 19 5(5#) #2( .5 ( " 3()+,-+./ 5+2%U N-%!%"(!%

%#$- 3(+.5 !%")%$5, 5-% !%, )5 ( " 5-% %.5+!% 4 !#5+(. V-%. 5-% ,#23)% V#, +. 5-% ,() 5+(.U

7(! %#$- 5%23%!#5 !%B 5-% !#5% ,5#!5%4 -+/-B 4!(33%4 /!#4 #))9 V+5- 5+2% #.4 !%#$-%4

,5%#49Z,5#5% #5 #1( 5 a 2+. 5%,U 7(! 5-% ,#2% 4 !#5+(. (" D<&B 5-% !#5% +.$!%#,%, V+5-

5%23%!#5 !% "!(2 G 5( FG[<U N-% !#5% #5 \G[< ,5#!5%4 -+/-%! 5-#. FG[< #5 P 2+. 5%B 1 5

"%)) 5( 1%)(V FG[< #"5%! F 2+. 5%,U

\J



W>R
e 3;

W
_ P3;

->R
f?@ ;

-
g -@ ;

?>R

?

0>R

P
@>R

G
@ ? W . / 0@ 0?

N+2% :2+.;

7+/ !% FU`U &()+,-+./ !#5% ( " 3()9 $!9,5#) .+(1+ 2 #, # " .$5+(. ( " 3()+,-+./ 5+2% "(! D<&

#5 4+""%!%.5 5%23%!#5 !%,

N-% (1,%!=#5+(., #1(=% +.4+$#5% 5-#5 .+(1+ 2 D<& +, # !%#$5+(. V+5- 3(,+5+=%

5%23%!#5 !% 4%3%.4%.$%B ,( 5-#5 5-% 5!%.4 (" 3()+,-+./ !#5% +,  .4%!,5#.4#1)%U > 5 5-+,

3(+.5 V% 5#X% .(5% (" # =%!9 %#!)9 iJPj ,5 49 ( " D<& 3()+,-+./ +. 5-% FG Z QG[<

5%23%!#5 !% !#./%B !%3(!5+./ # !#5% ( " #1( 5 FG 32 S2 +.B +.4%3%.4%.5 ( " 5%23%!#5 !%U M%

!%5 !. 5( 5-+, )#5%!U

>5 5-% 1%/+..+./ ( " 3()+,-+./B #$+4 !%#$5, V +5- 5-% ( 5%!2(,5 , !"#$% )#9%! ( " 5-%

,#23)%,U d#=+./ 5-% -+/-%,5 4%.,+59 ( " 4%"%$5, #.4 V(!X 4#2#/% V+5-+. 5-+, )#9%!B 5-%

!%#$5+(. !#5% +, ("5%. -+/-%! +. 5-+, !%/+(. iJPjU >, 3()+,-+./ $(.5+. %, 5( /!%#5%! 4%35-

V-%!% 5-% 2#5%!+#) +, 2(!%  .+"(!2 V+5- )%,, V(!X 4#2#/%B 5-% !%#$5+(. !#5% V+)) ,)(V

4(V. #.4 !%#$- # 3)#5%# U N-% )#V (" 5-% 2#,, #$5+(. ,#9, 5-% !%#$5+(. !#5% +,

3!(3(!5+(.#) 5( 5-% 3!(4 $5 ( " !%#$5#.5,q $(.$%.5!#5+(.,U N-% !#5% 2#9 1% 4%,$!+1%4 19

3(V%! )#V X+.%5+$,e 6#5% v Xid0<x\ j#id7j1B V-%!% X +, 5-% !#5% $(.,5#.5B id0c \ j #.4

\Q



id7j !%3!%,%.5 5-% $(.$%.5!#5+(. (" d0c \ #.4 d7 #5 !%#$5+(. ,+5%U +.$% ( !

$(.$%.5!#5+(., V%!% %""%$5+=%)9 $(.,5#.5B 5-% 1!#$X%5%4 5%!2, 2#9 1% $(21+.%4 V+5- XU

7+55+./ ( " 5-% 3()+,-+./ !#5% =,U 3()+,-+./ 5+2% ,-(V, 5-#5 5-% $ !=% (1%9, # 3(V%!

)#VU 7+55+./ 3#!#2%5%!, #!% ,-(V. +. N#1)% FUFB V+5- 5-% %8 #5+(.e

%B C ! 0 D EC F

V-%!% 6#5% #.4 5 $(!!%,3(.4 5( 5-% #=%!#/% 3()+,-+./ !#5% ( " .+(1+ 2 #.4 5-% 3()+,-+./

5+2% 5 !%,3%$5+=%)9B X #.4 4 #!% "+55+./ $(.,5#.5,U N-% 8 #)+59 ( " 5-% "+55+./ +, /((4

#$$(!4+./ 5( 5-% 6 ,8 #!% =#) % +. N#1)% FUFU

N#1)% FU\U 7+55+./ !%, )5 "(! 3()+,-+./ !#5% =,U 3()+,-+./ 5+2% $ !=%

N%23%!#5 !% [< X 4 6F

G GU`P ZGUFQ GU]Q

PG PUHG ZGUF\ GU]P

FG \U\J ZGUPa GU]P

\G \U\a ZGUFJ GU]Q

N-% ,-#3% (" 5-% $ !=%, )((X, =%!9 ,+2 +)#! 5( %#$- (5-%!B +.4+$#5+./ 5-#5 ,+2+)#!

3!($%,, -#33%., #5 #)) 5-%,% D<& ! .,U N%23%!#5 !% ,%%2, 5( #""%$5 5-% ,5#!5+./ 3(+.5 ("

5-%,% $ !=%, #.4 -(V 8 +$X)9 5-% 3()+,-+./ !#5% 4%$!%#,%,U

?>->?> !DE%FEGH  B&$ !A AEG$ H BEG GE!+E#) TE&F JEAA$ $G& ! E$G&B&E!G%

N-% ,#23)% (!+%.5#5+(. #""%$5, 5-% 3()+,-+./ !#5% ,+/.+"+$#.5)9U N-% 3()+,-+./ !#5% #5

,+Y 2+. 5%, +.$!%#,%4 +. 5-% (!4%! ( " "#$+./  3 PUQQ 32S2+.B "#$+./ 4(V. FUH 32S2+.B

#.4 "#$+./ -(5+^(.5#))9 FU] 32 S2 +.B #5 FG[<U N-% %5$-+./ !#5% V#, #)2(,5 -#)=%4 V-%.

\a



,#23)% V#, "#$+./  3B +.=+5+./ ,3%$ )#5+(. 5-#5 !%#$5+(. 3!(4 $5 #$$ 2 )#5%, 2(!%

%Y5%.,+=%)9B !%4 $+./ 5-% !#5%U

?>->-> !DE%FEGH !A AEG$ H BEG GE!+E#) #GJ$ JEAA$ $G& BHE&B&EGH
C!GJE&E!G%

M% +.=%,5+/#5%4 4+""%!%.5 V#9, 5( %.-#.$% , !"#$% ")(V (. .+(1+ 2 4 !+./ D<&

3!($%,,B #.4 $(23#!%4 5-%+! %""%$5, +. 5%!2, (" %5$-+./ !#5% =%!, , ,5#5+$ D<&U 5+!!+./

V#, 4(.% 19 2(=+./ # N%")(. !(4 +. 5-% ,() 5+(. .%#! 5-% ,#23)% +. # $+!$ )#! V#9B V+5-

5-% ,3%%4 =#!9+./ "!(2 aG !32 5( P`G !32U 6(5#5+./ V#, 4(.% 19 2(=+./ 5-% ,#23)%

4+!%$5)9 +. # $+!$ )#! V#9 #5 ,3%%4, !#./+./ "!(2 PG !32 5( P`G !32U K !+./ #/+5#5%4

D<&B 5-% 5%23%!#5 !% ( " 5-% .+(1+ 2 V#, !%$(!4%4 V +5- # 5-%!2($( 3)% +.,%!5%4 +.5( 5-%

,#23)%U 7+/ !% FU\ $(23#!%, 5-% !%, )5, ( " !%2(=#) !#5%  .4%! 4+""%!%.5 #/+5#5+./

$(.4+5+(.,U 7+/ !% FUJ ,-(V, 5-% "+55+./ (" !%2(=#) !#5% #, # " .$5+(. ( " !(5#5+./ ,3%%4U

7+/ !% FUQ ,-(V, 5-% 5%23%!#5 !%Z5+2% $ !=% $(!!%,3(.4+./ 5( %#$- #/+5#5+./ $(.4+5+(. +.

7+/ !% FU\U

L%.%!#))9 ,3%#X+./B "(! 5-% ,#2% %5$-+./ 4 !#5+(. (" a 2+. 5%,B 5-% !%2(=#) !#5% V#,

)#!/%! V+5- #/+5#5+(. 5-#. V+5-( 5 #/+5#5+(.U 5#5+$ D<& V#, 4(.% 5V+$%e 5-% "+!,5 ! . -#4

# !%2(=#) !#5% ( " PU] 32 S2+.l #.4 5-% ,%$(.4 ! . -#4 # )(V%! !#5% 4 % 5( )(V%! 3()+,-+./

5%23%!#5 !%B #, ,-(V. +. 7+/ !% FUQB ,+.$% V% -#=% #)!%#49 ,-(V. 5-#5 D<& %5$-+./ !#5%

+.$!%#,%, V+5- 5%23%!#5 !%U M +5- ,5+!!+./ #5 P`G !32B !%2(=#) !#5% !%#$-%4 \UG 32S2+.B #

aGm +.$!%#,%U M-%. !(5#5+./ 5-% ,#23)% #5 P`G !32B !%2(=#) !#5% +.$!%#,%4 5( JUP

32 S2 +.B 2(!% 5-#. 4( 1)%4 5-% ,5#5+$ !#5%U > 5 aG !32B ,5+!!+./ -#4 # !%2(=#) !#5% ( " FUG

32 S2 +.B V-+)% !(5#5+./ ,#23)% -#4 # !%2(=#) !#5% ( " FU] 32 S2 +.U 6(5#5+./ #5 \G !32 #.4

PG !32 %=%. ,-(V%4 -+/-%! !%2(=#) !#5%, 5-#. ,5+!!+./ #5 aG !32U >)) +.4+$#5%4 5-#5

\H



!(5#5+./ +.$!%#,%4 5-% %5$-+./ !#5% 2(!% 5-#. ,5+!!+./ /+=%. 5-% ,#2% #/+5#5+./ ,3%%4U N-%

%""+$+%.$9 (" ,5+!!+./ 4%3%.4, (. 5-% ,-#3% ( " 5-% ,5+!!+./ 5(() #.4 5-% )($#5+(. ( " ,5+!!+./U

N-% $)(,%! +5 +, 5( 5-% %5$-+./ , !"#$%B 5-% 2(!% %""%$5+=% 5-% #/+5#5+(. V+)) 1%U _" ,5+!!+./

-#33%., "#! "!(2 5-% !%#$5+(. , !"#$%B 5-% 2%5#)S,() 5+(. +.5%!"#$% $#. -#!4)9 "%%) 5-%

#/+5#5+(. 4+,5#.$% #V#9U

7(! 5-% !(5#5+./ #/+5#5+(. +. 5-+, ,5 49B #. %Y3(.%.5+#) " .$5+(. "+5, 5-% !%2(=#) !#5%

=,U !(5#5+./ ,3%%4 $ !=% !%#,(.#1)9 V%))U N-% 3()+,-+./ !#5% #, # " .$5+(. (" #/+5#5+(. !#5%

$#. 1% %Y3!%,,%4 #, 5 0 FUa z! ( GGFQYB #.4 5-% 8 #)+59 ( " 5-% "+55+./ 6 ,8 #!% +, GU]HU N-+,

+.4+$#5%, 5-#5 2#,, 5!#.,"%! #),( 3)#9, # !()% +. 5-% D<& 3!($%,, #5 !((2 5%23%!#5 !%U

M% %Y3%$5 5-% !%2(=#) !#5% #5 \G !32 5( 1% -+/-%! 5-#. 5-#5 ( " PG !32 B 1 5 5-%

%Y3%!+2%.5 !%, )5 V#, 5-% (33(,+5%U N-+, #/#+. 2#9 1% #55!+1 5%4 5( 5-% )(V%! 5%23%!#5 !%

:sJ [< )(V%!; ( " .+(1+ 2 ,#23)% 4 !+./ 5-% \G !32 ! .B #, ,-(V. +. 7+/ !% FUQU N-%

+.") %.$% "!(2 5-% 5%23%!#5 !% ,%%2, 2(!% ,+/.+"+$#.5 5-#. "!(2 5-% ")(V !#5% +. 5-+,

$#,%U _. ( ! %Y3%!+2%.5 ,%5 3B X%%3+./ 5-% #$+4 5%23%!#5 !% 5-% ,#2% "(! %#$- ! . V#,

.(5 %#,+)9 #$-+%=%4B #.4 5-%!%"(!% 5-% %""%$5 "!(2 ")(V #.4 5%23%!#5 !% V%!% %.5#./)%4U

D 5 5-% (35+2 +,5+$ ,+4% +, 5-#5 V% -#=% 5V( 3#!#2%5%!, 5( $(.5!() 5-% !%2(=#) !#5%U

\`



6%2(=#) !#5% =,U D<& $(.4+5+(.

9&B&EC 9&E  EGH 2!&B&EGH 9&B&EC 9&E  EGH 2!&B&EGH 2!&B&EGH 2!&B&EGH
0/@ I) 0/@ I) .@ I) .@ I) -@ I) D3 I)

7+/ !% FU]U 6%2(=#) !#5% (" .+(1+ 2 #"5%! D<&  .4%! 4+""%!%.5 #/+5#5+./ $(.4+5+(.,B !((2

5%23%!#5 !%

7+55+./ (" %5$-+./ !#5% =,U #/+5#5+(.
W>R

_ \Q
I \
Y ?>R

C) U !C 0>R

@>R

G R@ 0@@ 0R@ ?@@
6(5#5+./ ,3%%4 :!32;

7+/ !% FUPGU 6%2(=#) !#5% #, # " .$5+(. (" #/+5#5+(. ,5!%./5- !%3!%,%.5%4 19 !(5#5+./

,3%%4

-[



-@

N%23%!#5 !% (" 01 4 !+./ D<&

?R

?@

#wC
O 0R?ZGP">
7

0@

R@ 0@@ 0R@ ?@@
N+2% :,;

?R@ -@@ -R@ W@@

] 9&B&EC 0

_ 9&E  EGH 0/@ I

h 2!&B&EGH 0/@E

h 9&B&EC ?

h 9&E  EGH .@ I 

] 2!&B&EGH .@ I

] 2!&B&EGH -@ I

U2!&B&EGH D3 I

7+/ !% FUPPU N%23%!#5 !% 4%=%)(32%.5 ( " .+(1+ 2 4 !+./ a 2+. 5% D<&U

N-% D<& 3!($%,, +, X.(V. 5( 1% %Y(5-%!2#) ,( 5-#5 1(5- 5-% .+(1+ 2 #.4 5-% #$+4

#!% -%#5%4  3 8 +$X)9U K !+./ 5-% D<& (" 67 $#=+5+%,B #/+5#5+(. +,  , #))9 #33)+%4 19

,5+!!+./ 5-% ,() 5+(.B ,-#X+./ 5-% $#=+59 +. 5-% ,() 5+(.B (! #33)9+./ $+!$ )#5%4 %5$-+./

,() 5+(.U _. 5-+, $#,%B 5-% #/+5#5+(. #),( -%)3, 3!%=%.5 (=%!-%#5+./ 19 !%4 $+./ 5-%

5%23%!#5 !% 4+""%!%.$% 1%5V%%. 5-% !%#$5+(. +.5%!"#$% #.4 5-% 1 )X ,() 5+(.U

?>->W> !DE%FEGH  B&$ TE&F JEAA$ $G& ! E$G&B&E!G% BGJ  !&B&EGH %I$$J%

_. !%#) $#=+59 D<& 3!($%,,B 4 % 5( 5-% ,-#3% ( " 2(,5 $#=+5+%,B 5-% , !"#$%, 5( 1%

%5$-%4 #!% (!+%.5%4 =#!+( ,)9 !#5-%! 5-#. ,+23)9 +. (.% 4+!%$5+(. #, # ")#5 ,#23)% 4(%,U

7(! # 2#,, 5!#.,"%! $(.5!())%4 3!($%,, 5-+, $#. !%, )5 +. 4+""%!%.5 !%2(=#) !#5% "(! , !"#$%,

W@



"#$+./ 4+""%!%.5 4+!%$5+(.,U 7(! %Y#23)%B V+5- 5-% -%)3 (" /!#=+59B # =%!5+$#))9 3(,+5+(.%4

,#23)% 2#9 -#=% -+/-%! !%2(=#) !#5% 5-#. # -(!+^(.5#))9 3(,+5+(.%4 "#$+./Z 3 ,#23)%U

N-+, 4+""%!%.$% +. %5$-+./ !#5% 2#9 $# ,% .(.Z .+"(!2 V#)) 5-+$X.%,, #.4 %=%. $-#./%

5-% 3%!"(!2#.$% (" $#=+5+%,U N( %Y3)(!% 5-+, ,3%$ )#5+(.B V% "#$%4 ( ! ,#23)%, +. 5-!%%

4+!%$5+(., 4 !+./ D<& #.4 2%#, !%4 5-%+! !%2(=#) !#5%,U <(.,+4%!+./ 5-#5 D<& "(! $#=+59

3!(4 $5+(. +,  , #))9 $(.4 $5%4 V+5- $+!$ )#5+./ ,() 5+(.B V% +.$) 4%4 5-% #44+5+(.#)

%""%$5 ( " #/+5#5+(. +. ( ! %Y3%!+2%.5, #, V%))U 7+/ !% FUa ,-(V, 5-% #=%!#/% !%2(=#) !#5%

( " a 2+. 5%, D<& #5 !((2 5%23%!#5 !%B V+5- ,#23)%, "#$+./ 5-% 5-!%% 4+!%$5+(., #.4

!(5#5+./ #5 4+""%!%.5 ,3%%4,U

NV( V#9, ( " , !"#$% 3!%3#!#5+(. V%!%  ,%4 1%"(!% $(.4 $5+./ 5-% %5$-+./ !#5% ,5 49e

)+/-5 D<& :Q ZP G 32 !%2(=%4; $)%#.+./ #.4 2%$-#.+$#) 3()+,-+./U N-% 2%$-#.+$#)

3()+,-%4 ,#23)%, -#4 # ,-+.9 2+!!(!Z)+X% , !"#$%U > ,2((5- #.4  .+"(!2 ,5#!5+./ , !"#$%

V#, %Y3%$5%4 5( "#$+)+5#5% 5-% (1,%!=#5+(. ( " $-#./%, +.4 $%4 19 D<&U <(23#!+./ 5-%

5V( ,%5, ( " 4#5# +. 7+/ !% FUaB 5-%!% V%!% ,(2% ") $5 #5+(., (. 5-% %5$-+./ !#5% "(! 5-% 5V(

593%, ( " ,#23)%, 5!%#5%4  .4%! 5-% ,#2% $(.4+5+(.U D 5 .( ,+/.+"+$#.5 4+""%!%.$% V#,

.(5+$%4B #.4 5-%!% V#, .( (1=+( , +.4+$#5+(. 5-#5 (.% -#4 -+/-%! !%2(=#) !#5% 5-#. 5-%

(5-%!U

6%/#!4)%,, ( " !(5#5+./ ,3%%4 4 !+./ D<&B %5$-+./ !#5% +.$!%#,%4 +. 5-% (!4%! ("e

"#$+./  3B "#$+./ 4(V. #.4 "#$+./ -(!+^(.5#))9U 7(! ,5#5+$ D<&B %5$-+./ !#5% 4+""%!%.$%

1%5V%%. "#$+./  3 #.4 5-% (5-%! 5V( V%!% ,+/.+"+$#.5B V-+)% 5-% 4+""%!%.$% 1%5V%%. 5-%

(5-%! 5V( V#, ,2#))U 7(! ,)(V !(5#5+./ #5 P !32B 5-% %5$-+./ !#5% 4+""%!%.$%, V%!%

4+,5!+1 5%4 %=%.)9 #2(./ 5-%,% 5-!%%U 7(! "#,5%! !(5#5+./ "!(2 PF !32 5( aG !32B

W0



-(!+^(.5#)Z"#$+./ D<& -#4 2 $- -+/-%! %5$-+./ !#5% 5-#. 5-% (5-%! 5V(B V-+)% "#$+./

4(V. -#, # ,)+/-5)9 -+/-%! %5$-+./ !#5% 5-#. "#$+./  3U

I5$-+./ !#5% :D<&; =,U "#$+./ 4+!%$5+(.

8

I o
\
i -
!%
P F
{$ UU5j?

0?  I)

_ .@  I)

Uk_ R

0 ? -

P Z "#$%Z 3 F Z "#$%Z4(V. \ Z "#$%Z-(!+^(.5#))9

I5$-+./ !#5% :C&; =,U "#$+./ 4+!%$5+(.

0 ? -

P Z "#$%Z 3 F Z "#$%Z4(V. \ Z "#$%Z-(!+^(.5#))9

0@  I)

00  I)

PPF  I)

PaG  I)

7+/ !% FUPFU >=%!#/% %5$-+./ !#5% (" .+(1+ 2 #"5%! a 2 +. 5%, D<& #5 !((2 5%23%!#5 !%B

"#$+./ 5-!%% 4+!%$5+(.,B !(5#5+./ #5 G Z aG !32e :>; 5#!5+./ "!(2 )+/-5 D<& $)%#.%4

, !"#$%l :D; ,5#!5+./ "!(2 2%$-#.+$#) 3()+,-%4 , !"#$%U

W?



>33#!%.5)9B !(5#5+./ 5-% ,#23)%, +.$!%#,%4 %5$-+./ !#5%, "(! #)) 5-!%% "#$+./

4+!%$5+(.,U M +5-+. 5-% !#./% (" GZaG !32B 5-% -+/-%! 5-% !(5#5+./ ,3%%4B 5-% -+/-%! 5-%

%5$-+./ !#5% V#,U 7+/ !% FUH ,-(V, 5-% $ !=%, %5$-+./ !#5% #, # " .$5+(. (" !(5#5+./ ,3%%4

"(! %#$- 4+!%$5+(.U N-% ,5#!5+./ $ !=#5 !% ( " 5-% $ !=%, ,-(V, # 1+5 4+""%!%.$% "(! 5-% 5-!%%

4+!%$5+(.,U >5 -+/-%! !(5#5+./ ,3%%4B 5-% $ !=%, -#=% #)2(,5 5-% ,#2% ,)(3%U

M% .(5+$%4 5-#5 5-% %5$-+./ !#5% "(! =%!5+$#) D<& +. 5-+, ,%5 (" %Y3%!+2%.5, V%!%

-+/-%! 5-#. 5-% =#) % +. 3!%=+( , !%, )5, +. 7+/ !% FU\U N-+, $( )4 1% $# ,%4 19e P;

,5#!5+./ , !"#$% $(.4+5+(.U ?+/-5 D<& #.4 2%$-#.+$#))9 3()+,-%4 , !"#$% V%!%  ,%4 "(!

7+/ !% FUHB V-+)% -%#=9 D<& , !"#$% V#,  ,%4 "(! 7+/ !% FU\l F; # )#!/%! 1%#X%!  ,%4 +.

5-+, %Y3%!+2 %.5 5-#. +. "(!2%! %Y3%!+2%.5U N-% )#!/%! !#4+ , ( " !(5#5+(. 4 !+./ D<&

+.$!%#,%4 5-% =%)($+59 ( " 5-% ,#23)% 2(=+./ +. 5-% ,() 5+(.l \; 7+/ !% FU\ V#, (15#+.%4

19 2#. #) ,5+!!+./ (! !(5#5+./B 5-%!%"(!% 5-% ,3%%4 $#. ") $5 #5% 4 !+./ 5-% 3!($%,,U

_5 +, .%$%,,#!9 5( 2%.5+(. 5-#5 +. 5-% D<& ,%5  3B -(!+^(.5#)Z"#$+./ ,#23)%, V%!%

3)#$%4 # 1+5 " !5-%! "!(2 5-% !(5#5+./ #Y+, $(23#!%4 V+5- 5-% 5V( =%!5+$#)Z"#$+./ ,#23)%,U

N-+, !%, )5%4 +. -+/-%! 2(=+./ ,3%%4 (. -(!+^(.5#)Z"#$+./ ,#23)%,U

J\



I5$-+./ !#5% =,U 6(5#5+./ ,3%%4

Ye
N

?@U?@ G W@ .@ /@

j 8;

j Q

l 8;

l Q

4 8;

4 Q

6(5#5+./ ,3%%4 :!32;

7+/ !% FUP\U I5$-+./ !#5% ( " .+(1+ 2 D<& #5 !((2 5%23%!#5 !% #, # " .$5+(. (" !(5#5+./

,3%%4B V+5- 4+""%!%.5 "#$+./ 4+!%$5+(.,U K#!X 1) % 4+#2(.4e "#$+./Z 3B )+/-5 D<& , !"#$%U

6%4 ,8 #!%e "#$+./Z 3B 2%$-#.+$#))9 3()+,-%4 , !"#$%U L !%%. 5!+#./)%e "#$+./Z4(V.B )+/-5

D<& , !"#$%U & !3)% $!(,,e "#$+./Z4(V.B 2%$-#.+$#))9 3()+,-%4 , !"#$%U ?+/-5 1) % ,5#!e

"#$+./Z-(!+^(.5#))9B )+/-5 D<& , !"#$%U c!#./% 4(5e "#$+./Z-(!+^(.5#))9B 2%$-#.+$#))9

3()+,-%4 , !"#$%U

?>->R> :!I!H BIFM

7+/ !% FU` 1%)(V ,-(V, # 3()9$!9,5#))+.% .+(1+ 2 ,#23)% D<& 5!%#5%4 #5 FG[< "(! a

2+. 5%,B !%2(=+./ #1( 5 PQ 32 "!(2 5-% , !"#$%U _5 ,-(V, 593+$#) 5(3(/!#3-9 (" 5-%

.%#!Z, !"#$% )#9%!U C#.9 +.4+=+4 #) /!#+., $#. 1% +4%.5+"+%4U N-%9 #33%#! 5( -#=% 1%%.

3()+,-%4 5( 4+""%!%.5 4%35-, #.4 #!% 3!(" ,%)9 3($XZ2#!X%4U N-%+! #33%#!#.$% +. (35+$#)

+2#/%, +, 5%!2%4 o(!#./% 3%%)p #.4 +, V +4%)9 !%$(/.+^%4 +. 2%5#))(/!#3-9U

WW



G H

I J K 3

7+/ !% FUPJU IC +2#/% (" 593+$#) 3()9$!9,5#))+.% .+(1+ 2 , !"#$% #"5%! D<& #5 FG [<

"(! a 2+. 5%,

> "+=%Z"()4 -+/-%! 2#/.+"+$#5+(. +2#/% :7+/ !% FU]; ( " # ,+./)% /!#+. ,-(V, 5-#5 +5 +,

2(,5)9 , !!( .4%4 ,+4%V#)), # "%V 32 -+/-U N-%,% #!% !+4/% (! ,5%3 ,-#3%4 /!#+.

WR



1( .4#!+%, !%3(!5%4 3!%=+( ,)9 iJ\j iQQj iQHjU N-% 3!("+)% ( " 5-% +.5%!,%$5+(. (" 5-%

3($X2#!X, V +5- 5-% ,+4%V#)) +.4+$#5%, 5-#5 5-%9 #!% 4%3!%,,+(.,B .(5 3!(5! ,+(.,U N-%

/!#+. +.5%!+(! %Y-+1+5, ,2#)) ,5%3Z)+X% "%#5 !%,U _5 +, .(5 # ,2((5- 3)#.% !%$%4+./ +.5( 5-%

1 )X #, 3()+,-+./ $(.5+. %,U 0(5% 5-#5 5-%,% (1,%!=#5+(., #33)9 5( 5-% .%#!Z, !"#$% !%/+(.U

7+/ !% FUPQU IC +2#/% (" # $)(,% )((X #5 # ,+./)% /!#+. "!(2 7+/ !% FU`U

W.



FU\UQUPU _.") %.$% (" #$+4 5%23%!#5 !% (. "+.% /!#+. .+(1+ 2 5(3(/!#3-9

7+/ !% FUPG ,-(V, .+(1+ 2 , !"#$% 5(3(/!#3-9 #"5%! D<& #5 FF[< "(! 4+""%!%.5

4 !#5+(.,U N-% ,#23)%, V%!% "+.% /!#+. .+(1+ 2U >.4 5-% 3()+,-+./ V#, 4(.% #5 ,5#5+$

,() 5+(. :(.)9 5+)5+./ 5-% 1%#X%! ($$#,+(.#))9 5( -%)3 5-% !%#$5+(. 3!(4 $5 2(=% #V#9

"!(2 .+(1+ 2 , !"#$%; V +5- ,#23)%, "#$+./  3U > "5%! (.% 2+. 5% ( " 3()+,-+./B 5-% , !"#$%

V#, 4(2 +.#5%4 19 ,2#))B $(.$%.5!#5%4 3!(5! ,+(., 3(,,+1)9 !%, )5+./ "!(2 2%$-#.+$#)

2#$-+.+./U >, 3()+,-+./ $(.5+. %,B 5-% , !"#$% ,2((5-.%,, +23!(=%4 19 ,-(V+./ )#!/%!

,2((5- !%/+(.,U &)#5%# )+X% "%#5 !%, 4%=%)(3%4 (. 5-% , !"#$% #"5%! ,%=%. 2+. 5%,B

#)5-( /- ,(2% 4%5#+)%4 !( /- "%#5 !%, ,5+)) !%2#+.%4U N-% , !"#$% ,%3#!#5%4 +.5( ,2((5-

!%/+(., V+5- 4+""%!%.5 %)%=#5+(., #.4 5-% #!%# ( " %#$- ,2((5- !%/+(. /!%V 1+//%! #,

3()+,-+./ $(.5+. %4U > "5%! 5V%.59 2+. 5%, ( " 3()+,-+./B 5-% , !"#$% V#, $(23(,%4 ("

)#!/% ,2((5- "#$%5, V+5- !+4/%, #.4 ,5%3, 1%5V%%. %#$- (5-%!B V +5- "%V 4%5#+)%4 "%#5 !%,

#, "( .4 #5 5-% 1%/+..+./U 0(5% 5-#5 #)) !%2(=#), #!% ,+/.+"+$#.5)9 )%,, 5-#. 5-% /!#+. ,+^%U

WV



<1= Q ED <??m; D)EGn o - <S)  $)!NBD=

W/



<8= Q0? <??m; -)EGp o / O+2  $)!NBD=

W[



<;= Q0- <??m; V)EGp o 0R O+2  $)!NBD=

7+/ !% FUPaU c35+$#) 2 +$!(,$(3% +2#/%, (" .+(1+ 2 #"5%! D<& #5 FF[< "(!e :>; P 2+. 5%l

:D; \ 2+. 5%,l :<; H 2+. 5%,U

7+/ !% FUPP ,-(V, 5(3(/!#3-9 (" .+(1+ 2 #"5%! D<& #5 PG[< "(! 4+""%!%.5 4 !#5+(.,U

<-#!#$5%!+,5+$ "%#5 !%, #!% ,+2 +)#! 5( D<& , !"#$% #5 FF[<U 7%#5 !%, 4%=%)(3 2(!% ,)(V)9



5-#. #5 FF[<U M% $#. ,%% 5-#5 D<& , !"#$% #"5%! H 2+. 5%, #5 PG[< )((X, )+X% 5-% , !"#$%

D<& 5!%#5%4 #5 FF[< "(! # ,-(!5%! 5+2% 5-#. H 2+. 5%,U

<1= Q?@ <0@m; D) EG p o ? qB)  $)!NBD =

r p ] s t s s p u_L M J

E ] t A M M
 M hh ^ sU s d

N I I I N J 9 J ^ /OJ PQ I

] M
E E: V s:U hu

0 # E

RZ S + IE + | ; y s R /-

QP



<8= Q?? <0@m; V)EGp o V qvp)  $)!NBD=

R?



<;= Q?W <0@m; ?@)EGp o ?@ I)  $)!NBD=

7+/ !% FUPHU c35+$#) 2 +$!(,$(3% +2#/%, ( " .+(1+ 2 #"5%! D<& #5 PG[< "(!e :>; P 2+. 5%l

:D; H 2+. 5%,l :<; FG 2+. 5%,U

R-



<(23#!+,(., 1%5V%%. 5-% 5(3(/!#3-+%, ( " .+(1+ 2 3()+,-%4 #5 FF[< #.4 PG[<

,-(V%4 $(.,+,5%.5 5!%.4, V+5- !%/#!4, 5( #2( .5 ( " !%2(=#)U d +/-%! 5%23%!#5 !%

+.$!%#,%4 3()+,-+./ !#5% ,( 5-#5 /+=%. "%#5 !%, #33%#!%4 #5 %#!)+%! 5+2% 5-#. #5 )(V%!

5%23%!#5 !%U 3%$+2%., -#=+./ %8 #) #2( .5 ( " 2#5%!+#) !%2(=#) ,-(V%4 ,+2+)#!

"%#5 !%,B %=%. 5-( /- 5+2% #.4 5%23%!#5 !% V%!% 4+""%!%.5B +.4+$#5+./ 5-#5 3()+,-+./

2%$-#.+,2 +, 5-% ,#2% #5 5-%,% 5V( 5%23%!#5 !%,U N-% !%, )5, ,-(V%4 5-#5 5-% 8 #)+59 ("

3()+,-+./ 4+4 .(5 4%3%.4 (. %5$-+./ 5%23%!#5 !%B #, 5-% ,#23)%, %5$-%4 #5 PG[< D<& 4+4

.(5 ,-(V 1%55%! :,2((5-%!; 5(3(/!#3-9 5-#. 5-(,% #5 FF[<U c.)9 5-% 2#,, !%2(=#)

2#55%!%4 +. 4%5%!2 +.+./ 5-% , !"#$% $-#!#$5%!U

FU\UQUFU D +Z$!9,5#) #.4 ,+./)% $!9,5#) .+(1+ 2 D<& 5(3(/!#3-9

L#, %=() 5+(. "!(2 5-% , !"#$% 1%+./ 3()+,-%4 $# ,%4 19 $-%2 +$#) !%#$5+(. +, #

"%#5 !% 4+,5+./ +,-+./ D<& "!(2 (5-%! $#=+59 3()+,-+./ 5%$-.+8 %,U 7+/ !% FUPF ,-(V, 5-%

3!+.5 )%"5 19 /#, %=() 5+(. 4 !+./ D<&B (1,%!=%4 V +5- (35+$#) 2 +$!(,$(3% :>;B IC :D;

#.4 >7C :<;U M +5-( 5 5-% +.") %.$% (" /!#+. 1( .4#!+%, V% $#. ,%% $)%#!)9 -(V /#,

%=() 5+(. 4 !+./ D<& #""%$5, 5-% , !"#$%e 1 11)% 3!+.5, #33%#!U D 11)% /%.%!#5+(. ,+5%,

#!% .(5 3!%"%!%.5+#))9 )($#5%4 #5 /!#+. 1( .4#!+%, .(! 4( /!#+. 1( .4#!+%, :+" 3!%,%.5;

#33%#! 5( #""%$5 5-% 4%=%)(32%.5 ( " 1 11)%,U N-% )#!/% 1 11)%, -#=% # !#4+ , #1( 5 QG

32 #.4 # 4%35- #!( .4 P 32U (2% 1 11)%, %=()=% "!(2 5-% ,#2% ,3(5B )%#=+./ 5-% 3!+.5

( " # ,%!+%, ( " $(.$%.5!+$ $+!$)%,U <(.,+4%!+./ 5-% "(!2 +./ ( " 5-%,% $!#5%! ,-#3%4 1 11)%

3!+.5,B (.% -93(5-%,+, +, 5-#5 5-%9 #!% $# ,%4 19 3((! -%#5 5!#.,"%! 1%.%#5- 5-% 1 11)% #5

5-% /%.%!#5+./ ,+5%U M-%. 5-% 1 11)% +, /!(V+./ (. 5-% , !"#$%B 5-% , !"#$% #4R#$%.5

)+8 +4 )#9%!  .4%!.%#5- $#..(5 $+!$ )#5% V+5- 1 )X ,() 5+(. #.4 5-% 5%23%!#5 !% ( " 5-+,

QJ



)#9%! +.$!%#,%,U N-%!%"(!% 5-% #!%#  .4%! 5-% 1 11)% +, %5$-%4 "#,5%! 5-#. #!%# #!( .4 +5

 .5+) 5-% )+8 +4 )#9%! +, $(., 2%4U > $)(,% )((X 19 >7C #5 (.% 1 11)% 3!+.5 +, ,-(V. +.

7+/ !% FUPF :<;U N-% 3!+.5 +, ")#5 #5 5-% 1(55(2B ,)+/-5)9 $ !=%4 (. 5-% %4/% #.4 -#, #

4%35- #1( 5 P 32U N-% 4+#2%5%! ( " 5-% 3!+.5, $#. =#!9 1%5V%%. 5%., (" 2+$!(2%5%!, #.4 #

- .4!%4 2+$!(2%5%!,U

<1= 80>? 3I&ECBD )EC !%C!IM



<8= 80>? 97Q

R.



<;= 80>? 1KQ

7+/ !% FUP`U  !"#$% 2(!3-()(/9 (" D +Z$!9,5#) .+(1+ 2 #"5%! D<& #5 FG[< "(! PF

2+. 5%,e :>; c35+$#) 2 +$!(,$(3% +2#/%l :D; IC +2#/%l :<; >7C +2#/%U

0(5% 5-#5 ,(2% (" 5-% %4/%, (" 5-%,% 1 11)% 3!+.5, ,-(V ,(2% ,-#!3.%,, #.4 ,5%3,B

%,3%$+#))9 V-%!% 5V( 1 11)%, 2%%5U N-% /#, %=() 5+(. 2#9 $(.5!+1 5% 5( 5-% ,-#!3

"%#5 !%, (. 5-% D<& , !"#$% ( " 3()9 $!9,5#) ,#23)%, #)5-( /- +5 $#..(5 1% ,%%. $)%#!)9

4 % 5( 5-% $(."( .4+./ +.") %.$% (" 2#.9 /!#+. 1( .4#!+%,U

_. 5-% 3()+,-%4 1+Z$!9,5#),B # ,)+/-5 ,5%3 +, =+,+1)% #5 /!#+. 1( .4#!9B 1 5 .(5 #,

3!(.( .$%4 #, 2#91% %Y3%$5%4 :7+/ !% FUPF :D; #1(=%;U 7 !5-%!B .( /!#+. 1( .4#!9

/!((=+./ (! (5-%! #55#$X +, %=+4%.5 -%!% (! +. #.9 (5-%! +2#/%,U ID K %Y#2 +.#5+(. ( " 5-%

, !"#$%, 4+4 .(5 ,-(V $(+.$+4%.$% V +5- #.9 (" 5-% $#!4+.#) (!+%.5#5+(.,B ,%% 7+/ !% FUP\U

N-% 5V( $()(!, 4+=+4+./  3 5-% ,8 #!% (. 5-% )%"5 $(!!%,3(.4 5( 5V( (!+%.5#5+(.,U

6%"%!!+./ 5( 5-% $()(! $(4%4 2#3 (. 5-% 5(3 !+/-5 $(!.%!B 5-% 3(,+5+(. (" 5-% 5V( $()(!,

5%)), 5-% (!+%.5#5+(. (" 5-+, 1+Z$!9,5#) ,#23)% )+%, +. 5-% 1) % #.4 /!%%. #!%#U N-% 5V( 4(5,

RV



+. 5-% +.=%!,% 3()% "+/ !% (. 5-% )(V%! !+/-5 $(!.%! 5%)) 5-% %Y#$5 3(,+5+(. ( " 5-% 5V(

$()(!,U N-% 2+,Z(!+%.5#5+(. #./)% 1%5V%%. 5-%,% 5V( !%/+(. +, (.)9 PG s P\ 4%/!%%,U

N-%!%"(!% 5-% 3()+,-+./ !#5% (" 5-% 5V( /!#+., 2#9 .(5 1% ,-(V+./ ,+/.+"+$#.5 4+""%!%.$%

,+.$% 5-%+! (!+%.5#5+(., #!% .(5 =%!9 4+""%!%.5 "!(2 %#$- (5-%!U 0(5% 5-#5 5-% /!#+.

1( .4#!9 #, , $- +, .(5 #55#$X%4U

w <()(! < (4 %4 C#3 N93%e H"M,.0, -&3, G #B., QSSVT

z T u b 0+(1+ 2

W X?H=<
z U G G P PG P

7+/ !% FUP]U c !+%.5#5+(. (" 1+Z$!9,5#) .+(1+ 2 :D PU\; (15#+.%4 19 ID K

7+/ !% FUPJ :D;Z:I; ,-(V, IC +2#/%, (" 5-% .+(1+ 2 ,+./)% $!9,5#), #"5%! ]G

2+. 5%, 3()+,-+./U >/#+.B #)) , !"#$%, #5 )(V%! 2#/.+"+$#5+(. V%!% $(=%!%4 19 4+""%!%.5

,-#3%4 "%#5 !%, (. 4+""%!%.5 ,+./)% $!9,5#),U N-% (!+%.5#5+(., ( " 5-% "( ! ,+./)% $!9,5#), V%

,5 4+%4 #!% ,-(V. +. 7+/ !% FUPJ :>;U c.% (" 5-%2 -#4 # :PGP; , !"#$%B V-+)% 5-% (5-%!

5-!%% 4+4 .(5 "%)) %Y#$5)9 #5 5-% $(!.%!, +. 5-% +.=%!,% 3()% "+/ !%U N-!%% (" 5-%2 V%!%

$)(,% 5( %#$- (5-%!U N-%!%"(!% 5-% 4+""%!%.$% 1%5V%%. 3#55%!., V#, .(5 4!#2#5+$U _. "#$5B

Q`



5-% 3()+,-+./ !#5% ( " 5-%,% "( ! ,+./)% $!9,5#), 4+4 .(5 ,-(V )#!/% =#!+#5+(. %+5-%!B #1( 5

PU`}GUF 32 S2 +. V +5-( 5 # $)%#! 5!%.4 (" !%2(=#) !#5% (!4%!U > 5 )(V%! 2#/.+"+$#5+(.B 5-%

,#VZ$ 5 !+4/%, (. 5-% ,#23)%, 1%"(!% D<& 3%!,+,5%4 %=%. #"5%! 5-+, 2 $- D<&B +.4+$#5+./

5-#5 D<& 4(%, .(5 )%=%) 2#$!( !( /-.%,, %""+$+%.5)9U N-% , !"#$% )((X%4 +.$!%#,+./)9

,2((5-%! V+5- +.$!%#,+./ 2#/.+"+$#5+(.B +.4%%4 #)2(,5 "%#5 !%)%,, #5 FGGG 2#/.+"+$#5+(.B

5-% -+/-%,5 V% $(.4 $5%4U I=+4%.5)9 +. 5-% #1,%.$% (" /!#+. 1( .4#!+%,B D<& 3()+,-%,

V%))U N-% 6C !( /-.%,, "!(2 >7C ,$#. (. #. #!%# ( " QG 32 Y QG 32 =#!+%4 "!(2 \G

.2 5( ]Q .2U #23)% P #.4 ,#23)% J ,-(V%4 ,)+/-5)9 -+/-%! 6C 5-#. 5-% (5-%! 5V(

,#23)%,U N-+, +, ,+2 +)#! 5( 5-% "+.4+./, 19 KU D##!,B %5 #)U iHHjB

R[



wGGPx
V V V

@ @ 0
<1=

.@



</= y/

aP



<;=y0-

.?



<l=y0/

a\



<7= y0[

aJ



6C !( /-.%,, (" ,+./)% $!9,5#) 01 #"5%! ]G 2+. 5%, D<&
VYS

JG

:7;

7+/ !% FUFGU :>; c!+%.5#5+(. ( " ,+./)% $!9,5#) .+(1+ 2 ,#23)%,  ,%4 +. 5-+, ,5 49B "!(2

ID K #.#)9,+, :PZf`B FZfP\B \ZfP`B JZfP];l :D;Z:I; IC +2#/%, (" 5-% "( ! ,+./)%

$!9,5#) .+(1+ 2 ,#23)%, +. :>; #"5%! D<& #5 FF[< "(! # 5(5#) ( " ]G 2+. 5%,B !%2(=+./ #.

%,5+2#5%4 PFG 32l :7; 6C !( /-.%,, ( " 5-% "( ! ,+./)% $!9,5#) .+(1+ 2 (15#+.%4 19

>7C

FU\UQU\U _.") %.$% (" $!9,5#) (!+%.5#5+(. (. D<& 5(3(/!#3-9

%%X+./ 5( !%=%#) #.9 =#!+#5+(. (" 3()+,-+./ !#5% "(! :GGP;B :PGP; #.4 :PPP; , !"#$%,B

V% 2#5$-%4 ID K +2#/%, #.4 (35+$#) +2#/%, ( " 5-% ,#2% #!%# #.4 )($#5%4 5V( (! 5-!%%

#4R(+.+./ /!#+., V+5- 5-%,% (!+%.5#5+(., :7+/ !% FUPQ;U E,+./ d_6cg fdZHHGG d+/-

6%,() 5+(. K +/+5#)Zh +4%( C +$!(,$(39 9,5%2 V+5- -+/- 2#/.+"+$#5+(. #.4 2 )5+Z

"($ ,+./ 5%$-.+8 %B # $)(,%  3 \K +2#/% ( " 5-% , !"#$% V#, (15#+.%4U N-% -%+/-5

4+""%!%.$% 1%5V%%. 5-%,% 5V( /!#+., V#, (15#+.%4 19 #.#)9^+./ 5-% 3!("+)% (" # )+.% #$!(,,

5V( /!#+., ( " +.5%!%,5 :7+/ !% FUPa;U

aQ



7+/ !% FUPQ ,-(V, 5-% (35+$#) +2#/% (" # 3()9$!9,5#))+.% .+(1+ 2 ,#23)% #"5%! a

2+. 5%, ( " D<& #5 !((2 5%23%!#5 !%U N(5#) !%2(=#) V#, #1( 5 PQ 32B V-+$- V#, ,2#))

$(23#!%4 5( 5-% #=%!#/% ,+^% ( " # /!#+. +. 3()9$!9,5#))+.% .+(1+ 2U N-% ,5#!5+./ , !"#$%

V#, .#.(Z3()+,-%4 5( # =%!9 )(V 6C !( /-.%,, ( " # "%V .#.(2%5%!,U N-%!%"(!%B V% $#.

!%)#5% 5-% -%+/-5 =#!+#5+(. #"5%! D<& 5( %5$-+./ !#5%U >. (!+%.5#5+(. 2#3 (" # ,8 #!% #!%#

V#, (15#+.%4 #.4 (=%!)#33%4 (.5( 5-% (35+$#) +2#/% (" 5-% ,#2% #!%#U N-% $()(! $(4% +,

5-% ,#2% #, +. 7+/ !% FUP\U M% V%!% #1)% 5( ^((2 +. #5 # ,2#))%! #!%# $(.5#+.+./ #))

5-!%% (!+%.5#5+(., (" :PGG;B :PPG; #.4 :PPP;B #.4 , $$%,," ))9 (15#+.%4 5-% 5-!%%

4+2%.,+(.#) 3!("+)% ( " 5-% , !"#$% 19 >7CB #, ,-(V. +. 7+/ !% FUPaU d%!%B 5-% !%4 )+.%,

(. 5-% +2#/% #!% 5-% >7C 5!#$%, 3!%,%.5%4 1%)(VU N-% /!%%. )+.%, 2#!X 5-% %.4, (" %#$-

5!#$%U >, V% %Y3%$5%4 4+""%!%.5 (!+%.5#5+(., V( )4 -#=% 4+""%!%.5 %5$-+./ !#5%,B V%

+.,3%$5%4 5-% !%)#5+=% -%+/-5 ( " 5-%,% 5-!%% (!+%.5#5+(., #.4 4+4 .(5+$% 5-%!% V#,

4+""%!%.$% (. 5-% 2 +$!(2%5%! ,$#)%U N-% 3!("+)% +. 7+/ !% FUPa +, # -+/-%! 2#/.+"+$#5+(.

(35+$#) +2#/% ( " 5-% #!%# V+5-+. 5-% 4#,-%4 )+.% 1(Y +. 7+/ !% FUPQB $(23#!+./ -%+/-5

4+""%!%.$% 1%5V%%.e :D; :PPP; 5( :PGP;B :<; :PPP; 5( :GGP;B :K; :GGP; 5( :PGP;B V% (1,%!=%

5-#5 :PPP; , !"#$% +, #1( 5 F 32 -+/-%! :)%,, 2#5%!+#) !%2(=%4; 5-#. :PGP; , !"#$%B #.4

:PPP; , !"#$% +, #1( 5 P 32 -+/-%! 5-#. :GGP; , !"#$%U > ,+2 +)#! 5!%.4 V#, "( .4 #5 (5-%!

3)#$%, #, V%))B %=%. 5-( /- 5-% -%+/-5 4+""%!%.$% 2#9 -#=% ,(2% =#!+#5+(. #.4 5-%

, !"#$% V+5-+. # /!#+. +, .(5 3%!"%$5)9 ")#5 4 % 5( 5-% +.") %.$% "!(2 /#, %=() 5+(. (! /!#+.

1( .4#!9 %""%$5U N-% -%+/-5 4+""%!%.$%, #2(./ 5-%,% 5-!%% 2#R(! (!+%.5#5+(., #!% ,-(V.

+. 7+/ !% FUPHU N-% !%, )5 2#9 1% , 22#!+^%4 #,e 5-% 3()+,-+./ !#5% 4%$!%#,%, +. 5-% (!4%!

(" :PGP;B :GGP;B #.4 :PPP;U KU D##!, %5 #)U iHHj "( .4 5-#5 , !"#$% !( /-.%,, (" ,+./)%

$!9,5#) .+(1+ 2 #"5%! D<& +, #""%$5%4 19 $!9,5#) (!+%.5#5+(. #.4 3!%Z%Y+,5+./ 2%$-#.+$#)

P P



4%"(!2#5+(.U d(V%=%!B 5-%+! ,5 49 4+4 .(5 2%.5+(. 5-% 3()+,-+./ !#5% ( " 4+""%!%.5 $!9,5#)

(!+%.5#5+(.,U >$$(!4+./ 5( ( ! ,5 49B 5-% PZF 32 -%+/-5 4+""%!%.$% !%, )5%4 "!(2 a

2+. 5%, (" !((2 5%23%!#5 !% D<& 2%#., 5-% !%2(=#) !#5% 4+""%!%.$% +, #1( 5 G UF ZG U\

32S2+.U

7+/ !% FUFPU c35+$#) 2 +$!(,$(3% +2#/% (" 3()9$!9,5#))+.% .+(1+ 2 D<& 5!%#5%4 "(! a

2+. 5%, #5 !((2 5%23%!#5 !%U N-% ,5#!5+./ , !"#$% V#, .#.(Z3()+,-%4U N-% $()(!%4 ,8 #!%

+, 5-% ID K +2#/% (" 5-% ,#2% #!%# 2#5$-%4 #$$(!4+./ 5( 5-% /!#+.,U N-% #!%# V+5-+. 5-%

4#,-%4 1(Y +, 2#/.+"+%4 +. 7+/ !% FUPaU

aH



! ] \ H F C 2

F]]\6SG ")C45-5 HJGGaCrw FP~FGC2

PJGJC2 M"$X-" Q\\aQS52 TCM U FP\JaC2

./



7+/ !% FUFFU c35+$#) 2 +$!(,$(3% +2#/% ( " 3()9$!9,5#))+.% .+(1+ 2 #"5%! a 2+. 5% D<& #5

!((2 5%23%!#5 !%B Y )Q G G :>;B #.4 , !"#$% 3!("+)% 1%5V%%. 4+""%!%.5 /!#+.,e :D; :PPP; 5(

:PGP;l :<; :PPP; 5( :GGP;l :K; :GGP; 5( :PGP;U

->R

-

   !" #$#! %%&!" &%&!    !" (( !
c!+%.5#5+(.,

7+/ !% FUF\U >=%!#/% -%+/-5 4+""%!%.$%, #2(./ 5-!%% 2#R(! (!+%.5#5+(., ( " .+(1+ 2 #"5%!

a 2+. 5%, D<& #5 !((2 5%23%!#5 !%B ,#23)%4 "+=% 5( ,+Y ,3(5, "(! %#$- $() 2.U N-% "+!,5

+.4%Y +, 5-% )%,,Z%5$-%4 , !"#$%U

FU\UQUJU _.") %.$% (" ,#23)% (!+%.5#5+(. (. "+.% /!#+. .+(1+ 2 D<& 5(3(/!#3-9

7+/ !% FUP` ,-(V, (35+$#) #.4 IC +2#/%, (" "+.% /!#+. .+(1+ 2 ,#23)%, D<&

5!%#5%4 #5 FG[< "(! a 2+. 5%,B V+5- ,#23)%, "#$+./  3B "#$+./ 4(V. #.4 -(!+^(.5#))9U



N-%!% V#, .( %=+4%.5 %""%$5 (" ,#23)% (!+%.5#5+(. (. 5(3(/!#3-9 #5 ,2#)) ,$#)%U d(V%=%!B

1 11)%, V%!% %#,+)9 5!#33%4 (. 5-% , !"#$% V-%. 5-% ,#23)% V#, "#$+./ 4(V.B V-+)% 5-%

(5-%! 5V( 4+!%$5+(., -#4 -#!4)9 #.9 1 11)% 3!+.5, )%"5 (. 5-% , !"#$%U

V@



<1= -? <jI=

V0





<8= -R <l!TG=

V-



VW



<;= -V <4$ &ECBD=

VR





<l= -R <J!TG=

VV



7+/ !% FUFJU c35+$#) #.4 IC +2#/%, ( " 2%$-#.+$#))9 3()+,-%4 3()9 $!9,5#) .+(1+ 2

,#23)%, #"5%! a 2+. 5%, D<& #5 !((2 5%23%!#5 !%U #23)%, V%!% 3)#$%4e :>; "#$+./  3l

:D; "#$+./ 4(V.l :<; =%!5+$#))9U :K; ,-(V, 5-% 1 11)% 3!+.5, #5 )(V #.4 -+/-

2#/.+"+$#5+(.,U

H`



?>W> lE%C#%%E!G

?>W>0> :$)I$ B&# $ J$I$GJ$GC$ !A 8; I!DE%FEGH  B&$%, 1  F$GE#%
$L#B&E!G

>, #. %Y3%!+2%.5#) "+.4+./B 5-% >!!-%.+ , %8 #5+(. 4%,$!+1%, 5-% !%)#5+(. 1%5V%%.

!%#$5+(. !#5% $(.,5#.5 XB #$5+=#5+(. %.%!/9 I# #.4 5%23%!#5 !% N i]Jje

X v > T %Y 3 : I#S6 N ;

V-%!% > +, 5-% 3!%Z%Y3(.%.5+#) "#$5(!B 6 +, 5-% /#, $(.,5#.5U 7(! 2(,5 $-%2 +$#) !%#$5+(.,B

5-+, %8 #5+(. V(!X, V%)) (=%! # )+2 +5%4 5%23%!#5 !% !#./%U I=%. +. # $(23)+$#5%4 2 )5+Z

,5%3 !%#$5+(. 5-% >!!-%.+ , %8 #5+(. $#. 1%  ,%4 5( 4%,$!+1% 5-% 5%23%!#5 !% 4%3%.4%.$%

(" 5-% (=%!#)) !%#$5+(. !#5%U

6%#$5+(. !#5% $(.,5#.5 X +, 5%23%!#5 !% 4%3%.4%.5U 7(! # ,%5 5%23%!#5 !%B X !%2#+.,

$(.,5#.5B #.4 5-% !%#$5+(. !#5% +, 4%$+4%4 19 5-% $(.$%.5!#5+(. ( " 5-% !%#$5#.5,U >,

!%#$5+(. .(5%4 %#!)+%!e

6#5% v X T id0G\j# T id7j1

_.6#5% v ). :X zid0G\j# T id7j1; v ).:> z% Y 3 : Z I# S6 N ; T id0G\j# zid7j1;

v _.> t ). :id 0 G\j# T id7j1; Z I#S6 N

_" 3)(55+./ (" 5-% .#5 !#) )(/#!+5-2 (" 5-% !%#$5+(. !#5% =%!, , 5%23%!#5 !% !%$+3!($#)

PSN "())(V, # ,5!#+/-5 )+.% "(! $%!5#+. 5%23%!#5 !% !#./%B 5-% #$5+=#5+(. %.%!/9 $#. 1%

4%5%!2+.%4 "!(2 5-% ,)(3%e

I# v   )(3% z6

f.(V+./ 5-% #$5+=#5+(. %.%!/9 "(! # !%#$5+(. -%)3, 5( 4%$+4% V-%5-%! 5-% 3!($%,, +,

$(.5!())%4 19 $-%2 +$#) !%#$5+(. (! 4+"" ,+(. i]QjU N-% +.5%!$%35 (. !#5% #Y+,B _.> t

V[



). :id 0 G\j# T id7j1;B $#. 1% $(.,+4%!%4 #, $(.,5#.5 +" id0c \ j #.4 id7j !%2#+. $(.,5#.5U

<(.,5#.5 $(23(,+5+(. +, # !%#,(.#1)% #33!(Y+2#5+(. -%!%B ,+.$% +. PGG 2) "!%,- D<&

,() 5+(. 5-% #2( .5 ( " d7 +, #1( 5 GUH 2()U N-% )#!/%,5 !%2(=#) ( " .+(1+ 2 V% -#4 +.

(.% ! . V#, GUFa /B V-+$- $(., 2%4 (.)9 GUGPJ 2() d7U N-%!%"(!% 1 )X $(.$%.5!#5+(. ("

d0c \ #.4 d7 $#. 1% $(.,+4%!%4 #, $(.,5#.5B ,+.$% 5-% #2( .5 ( " #$+4 +, 2 $- )#!/%!

5-#. .+(1+ 2U f.(V+./ 5-#5 5-% 1%/+..+./ !#5% ( " 5-% !%#$5+(. +, 5!#.,+%.5 4 % 5( 5-%

4#2#/% )#9%!B V%  ,% 5-% !%#$5+(. !#5% #5 5-% ,+Y5- 2+. 5% ( " %#$- ! . V-%!% 5-% !#5%

%.5%!, # 3)#5%# B V +5- 5-% #,, 235+(. 5-#5 5-% #$+4 $(.$%.5!#5+(. +, ,5+)) 5-% ,#2%U d%!% V%

#),( #,, 2%4 5-#5 5-% =()#5+)+^#5+(. ( " d7 +, =%!9 ,2#)) #, V% #!% .(5 ! ..+./ #5 -+/-

5%23%!#5 !%U

7+/ !% FUP] ,-(V, 5-% )(/#!+5-2 ( " 3()+,-+./ !#5% #, # " .$5+(. (" 5%23%!#5 !%U N-%

$(23(,+5+(. (" 5-% ,() 5+(. +, 5-% ,#2% #5 5-% 1%/+..+./ (" %#$- ! .l 5-%!%"(!% V% $#.

+/.(!% 5-% +.") %.$% (" 5-% (5-%! 3#!#2%5%!,B +U%U #$+4 $(.$%.5!#5+(.B 3!(4 $5

$(.$%.5!#5+(.B ,( 5-#5 5%23%!#5 !% +, 5-% (.)9 3#!#2%5%! 5-#5 $-#./%,U

/@



0>?
,@m;

-@m;
@>/

M k U.W.[>/S \ ?->@W0
@>. 2? k @>[[[R
@>W

9 @>?
C

@>@ --V@>@@-- @>@@-R z@- .
Z@ U? [Z

U@>W U

Z @>. Z

--? @>@@-W

Z @>/
PSN :PSf;

7+/ !% FUFQU ?(/#!+5-2 ( " 5-% 3()+,-+./ !#5% :_. :/2S2+.;; #, # " .$5+(. ( " 5-% !%$+3!($#)

( " 5%23%!#5 !% :PSf%)=+.; "!(2 G[< 5( \G[<U

N-% 3()+,-+./ !#5%, +. 5-% 3)(5 #!% "!(2 5-% 3(+.5, (" 5-% ,+Y5- 2+. 5% +. 7+/ !% FUFU

7+55+./ !%=%#), # V%))Z4%"+.%4 )+.%#! !%)#5+(. 1%5V%%. ).:6#5%; #.4 PSN "!(2 G[< 5( FG[<U

d(V%=%!B 3()+,-+./ !#5% #5 \G[< ,%%2, 5( 4%=+#5% "!(2 5-+, )+.% #.4 -%#4+./ 5( # ,2#))%!

,)(3%U N-% V(!X .(5%4 %#!)+%! iJPj !%3(!5%4 # !%/+2% "!(2 \G[< 5( QG[< +. V-+$- 5-%

3()+,-+./ !#5% +, 5%23%!#5 !% +.4%3%.4%.5U +2 +)#! (1,%!=#5+(., -#=% 1%%. !%3(!5%4 "(!

5-% %5$-+./ 3!($%,,%, ( " (5-%! 2#5%!+#), i]QjB +.4+$#5+./ 5-#5 # -+/- #$5+=#5+(. %.%!/9

1%)(V FG[< #.4 # )(V (.% #1(=% 5-+, 5%23%!#5 !%U M % 3!(3(,% 5-#5 1%5V%%. FG[< #.4

\G[< +, # 4+=+4% 1%5V%%. 5V( 4+""%!%.5 !#5%Z)+2 +5+./ 2%$-#.+,2,U 7(! 5%23%!#5 !% "!(2

G[< 5( FG[<B 5-% #$5+=#5+(. %.%!/9 ( " 5-% 3()+,-+./ !%#$5+(. V% ,5 4+%4 +,e

I# v Z )( 3 % T 6 v aJa] U` Y PU]`a $ # )S:f T 2(); v PFU`Q X $# )S2 ( )

_. /%.%!#) 5-% #$5+=#5+(. %.%!/9 "(! # 4+"" ,+(. )+2+5%4 3!($%,, +, )%,, 5-#. 5-#5 "(! #

$-%2+$#) !%#$5+(. !#5% )+2 +5%4 3!($%,,B #.4 +5 +, .(5 #""%$5%4 ,+/.+"+$#.5)9 19 !%#$5#.5

`P



$(.$%.5!#5+(.U >, # /%.%!#) / +4#.$%B 5-% #$5+=#5+(. %.%!/+%, "(! 4+"" ,+(. #!% )%,, 5-#.

#1( 5 H X$#)S2() i]QjU M% 5-%!%"(!% +."%! 5-#5 "!(2 G[< 5( FG[< 3()+,-+./ !#5% +, )+X%)9 5(

1% $-%2+$#) !%#$5+(. $(.5!())%4U

N-% +.5%!$%35 (. 9 #Y+,B _.> t ). :id 0 G\j# T id7j1;B $#. 1%  ,%4 5( 4%5%!2 +.% 5-%

=#) % (" > V-%. 5-% =#) % (" # #.4 1 #!% X.(V.U

c.% (" 5-% /%.%!#) $!+5%!+# ( " # 4+"" ,+(.Z$(.5!())%4 !#5% +,e 5-% 5%23%!#5 !%

$(%""+$+%.5 +, +. /%.%!#) )%,, 5-#. PUQ 3%! PG[< i]ajU N-% 5%23%!#5 !% $(%""+$+%.5 V +5-+. #

$%!5#+. !#./% +, 4%"+.%4 #, 5-% !#5+( ( " 5-% !#5% $(%""+$+%.5, #5 5-% -+/-%! )+2 +5 " $ ; #.4 5-%

)(V%! )+2 +5 :X 5; +. ( ! 4+,$ ,,+(.U _" 5-% 5%23%!#5 !% $(%""+$+%.5 +, /!%#5%! 5-#. FUG 3%!

PG[< 5-% $-%2 +$#) !%#$5+(. +, ,)(V #.4 $(.5!(), 5-% (1,%!=%4 !#5% i]ajU _. ( ! ,5 49 5-%

5%23%!#5 !% $(%""+$+%.5 +, )+,5%4 +. N#1)% FU\U

N#1)% FUJU N%23%!#5 !% $(%""+$+%.5 ( " D<& !%#$5+(. #5 4+""%!%.5 5%23%!#5 !% !#./%,

N%23%!#5 !% !#./% N%23%!#5 !% $(%""+$+%.5 :XySX+;

GZPG [< FUFJ

PGZFG [< FUFQ

FGZ\G [< GU`J

N-% 5%23%!#5 !% $(%""+$+%.5 "!(2 G [< 5( PG [< +, FUFJB +. 5-% !#./% (" $-%2+$#)

!%#$5+(. $(.5!()U 7!(2 PG [< 5( FG [<B +5 ,5#9, 5-% ,#2% #5 FUFQU 7!(2 FG [< 5( \G [<B +5

!%4 $%, 5( GU`JU N-% 2%,,#/% +,e #, 5-% 5%23%!#5 !% +.$!%#,%,B 5-% !#5% ( " $-%2+$#)

!%#$5+(. ,5%3 +.$!%#,%, "#,5%! 5-#. 5-% !#5% (" 2#,, 5!#.,"%! :4+"" ,+(.B $(.=%$5+(.B %5$U;

4(%, i]ajB #.4 5-%!%"(!% 2#,, 5!#.,"%! ,-(V, 2(!% +.") %.$% (. 5-% !%2(=#) !#5%U

/?



?>W>?> l$&$ )EGEGH &F$ ! J$ !A 8;  $BC&E!G A !)  B&$ !A  $BC&E!G JB&B

N-% !#5% )#V "(! 5-% D<& !%#$5+(. $#. 1% %,5+2#5%4 "!(2 5-% 3()+,-+./ !#5% #5

4+""%!%.5 $(.$%.5!#5+(., ( " 5-% !%#$5#.5,B +U%U 4+""%!%.5 3%!$%.5#/%, ( " d0c \ B d7 #.4

d \ &c J U

7(! !%#$5+(.e

01 t Qd0G\ t Qd7 v dF01c7Q t Q0 GF t JdFG

6#5% v X zid0G\j# T id7j1

N-% !#5% 4%3%.4, (. 5-% $(.$%.5!#5+(. ( " d0c \ #.4 d7 i]JjU _" V% "+Y 5-%

$(.$%.5!#5+(. ( " (.% (" 5-%,% 5V( #$+4,B #.4 $(23#!% 5-% !%#$5+(. !#5%, #5 4+""%!%.5

$(.$%.5!#5+(., (" 5-% (5-%! #$+4B V% V+)) 1% #1)% 5( 4%5%!2 +.% 5-% =#) % ( " # #.4 1 +. 5-%

!#5% )#V #1(=%U M % #55%235 5( #$$(23)+,- 5-+, 19 %Y5!#$5+./ 4#5# "!(2 # ,5 49 4(.% 19 hU

&#)2 +%!+ %5 #) i]HjB 7+/ !% FUFGU

@p? @>/

GB\

GBaGBJ

GBQ

@p. GUJ

GBH

@p/ @p?

GB]

PUG @>@
GBG GBP GBF GB\ GBJ GBQ GUa GBH GB` GB] PUG

ZG

7+/ !% FUFaU < !=%, (" %8 #) 3()+,-+./ !#5% :32 S2 +.; =%!, , 4+""%!%.5 3%!$%.5#/%, ( " d7B

d0c\ #.4 d\&cJB +. 5-% 5-!%%Z4+2%.,+(.#) ,3#$% ( " D<& i]HjU

`\



N( 4%5%!2 +.% 5-% =#) % (" 1B V% $-(,% ,(2% 3(+.5, V+5- 5-% ,#2% d0c \ 3!(3(!5+(.

1 5 4+""%!%.5 d7 3!(3(!5+(.U NV( ,%5 ( " 3(+.5, V%!% ,%)%$5%4 #.4 )+,5%4 +. N#1)% FUJU

<(23#!% 5-% !%#$5+(. !#5% ( " 5-% (5-%! "( ! 3(+.5, V+5- 5-% "+!,5 3(+.5B #.4 5-% !#5+( +,

3!(3(!5+(.#) 5( 5-% id7j !#5+( ( " %#$- 3#+! 5( 5-% 15- 3(V%!U

N#1)% FUQU K#5# %Y5!#$5%4 "(! 4%5%!2 +.#5+(. (" 1

O(3\ OK O\ 3J 6#5% ("

!%#$5+(.

:32S2+.;

wOKx

!#5+(

6#5%

!#5+(

+

&(+.5 P @>W G U F @>W P

&(+.5 F @>W @>?/ @>-? F 0>W F F U P

&(+.5 \ @>W @>-. @>?W W P U ` W ?>W

&(+.5 J @>W @>W G U F R F R ?>-

&(+.5 Q @>- G U P G U a G U P

&(+.5 a @>- @>- @>W F - F G ?>V

&(+.5 H @>- @>-/ @>-? W ->/ W@ F U `

8 0 FUJ } GU\

+2+)#!)9B 5( 4%5%!2 +.% 5-% =#) % ( " #B V% ,%)%$5 # "%V 3(+.5, V+5- 5-% ,#2% d7

3!(3(!5+(. 1 5 4+""%!%.5 d0c \ 3!(3(!5+(.U N-!%% ,%5, ( " 3(+.5, V%!% ,%)%$5%4 #.4 )+,5%4 +.

N#1)% FUQU

`J



N#1)% FUaU K#5# %Y5!#$5%4 "(! 4%5%!2 +.#5+(. ( " #

d0c- d7 - \ 3 ( J 6#5% ("

!%#$5+(.

:32S2+.;

id0c-j

!#5+(

6#5%

!#5+(

#

&(+.5 P GUFQ GUFQ GUQ P

&(+.5 F GUQFQ GUFQ GUFFQ F F U P F GU]

&(+.5 \ GUJJ GU\Q G U F P J

&(+.5 J GUQ\ GU\Q G U P F Q P U F PUFQ P U F

&(+.5 Q GU\ GU\ GUJ F

&(+.5 a GUQQ GU\ GUPQ J P U ` F P U P

&(+.5 H GUaFQ GU\ GUGHQ Q F U P FUQ P U F

# v P U P } G U P

+.$% 5-% +.") %.$% (" 5%23%!#5 !% (. !%#$5+(. !#5% +, $(.,+4%!%4 +. XB V% $#. #,, 2%

5-#5 # #.4 1 #!% #33)+$#1)% +. 5-% 5%23%!#5 !% !#./% (" 5-+, ,5 49U 0(V V% -#=% 5-% !#5%

)#V )((X+./ )+X%e

6#5% v X Z id0G \ j g P zid7 j F ZJ

D!+./+./ +5 1#$X 5( >!!-%.+ , 3)(5 +.5%!$%35B V% -#=% 5-% =#) % (" > %8 #), PUPU M+5-

5-+, !#5% %8 #5+(.B (.% $#. %,5+2#5% 5-% !%2(=#) !#5% X.(V+./ 5-% 5%23%!#5 !%B 5-%

#$5+=#5+(. %.%!/9B #.4 5-% #$+4 $(.$%.5!#5+(.U

?>R> ;!GCD#%E!G

`Q



M% -#=% +.=%,5+/#5%4 5-% /%.%,+, ( " 5(3(/!#3-9 +. 1 ""%!%4 $-%2+$#) 3()+,-+./ ("

.+(1+ 2 "(! 67 #$$%)%!#5(! $#=+5+%,U c ! 2#R(! "+.4+./, #!%e

7(! 2%5#) .(5 3!%=+( ,)9 %5$-%4B #"5%! !%2(=#) ( " #. +.+5+#) "%V 32 B 5-% 3()+,-+./

!#5% +, $(.,5#.5 V +5- 5+2% #.4 +.$!%#,%, V+5- %5$-#.5 5%23%!#5 !%U N-% !%, )5+./

5(3(/!#3-9 4%3%.4, (. 5(5#) !%2(=#)B V-+$- $#. 1% #4R ,5%4 19 3()+,-+./ 5+2% #.4

%5$-#.5 5%23%!#5 !%U

<(!!%)#5+(. ( " %5$- 4%35- V+5- $!9,5#))(/!#3-+$ (!+%.5#5+(. +.4+$#5%, 5-% (!4%! ("

!#5%, 5( 1% PPGx PGGx PPPB V +5- # !#5% 4+""%!%.$% ZPGm (" 5-% #=%!#/% !%2(=#) !#5% ("

D<&U 7(! 5-% 1+Z$!9,5#), V+5- 5V( /!#+., ,+2 +)#!)9 (!+%.5#5%4B .( %=+4%.$% V#, "( .4 "(!

,5!(./ 4+""%!%.5+#) %5$-+./ #.4 /!#+. 1( .4#!9 #55#$XU

N-% 3()+,-+./ 3!($%,, +, $(.5!())%4 19 5-% , !"#$% !%#$5+(.:,;  .4%! G[< 5( FG[<

!#./%U >5 \G[<B #.(5-%! !%/+2% #33%#!,B $(.,+,5%.5 V+5- 3!%=+( , !%3(!5,U <)%#! %=+4%.$%

V#, "( .4 "(! 5-% +23#$5 (" /#, %=() 5+(. (. 5(3(/!#3-9B %,3%$+#))9 V-%. ,#23)% V#,

"#$+./ 4(V.V#!4 +. 5-% ,() 5+(.U N-%,% "+.4+./, #33)9 5( 5-% G[< 5( FG[< !#./%B V-+$-

%.$(23#,,%, $ !!%.5 3!(4 $5+(. 3!#$5+$%U

N-+, ,5 49 +.4+$#5%, 5-#5 5-% $-#!#$5%!+,5+$ 5(3(/!#3-9 /%.%!#5%4 19 D<& +, +.-%!%.5

#.4 " .4#2%.5#)U c ! ,9,5%2#5+$ #.#)9,+, #),( 9+%)4, 5-% / +4#.$% 5-#5 5( #=(+4 )#!/%

!( /-.%,, "!(2 D<&B )(V%! 5%23%!#5 !% #.4 ,() 5+(. #/+5#5+(. +, 3!%"%!!%4U _. 5-+, V#9B #

1%55%! $(.5!() ( " 5-% !%2(=#) $#. 1% #$-+%=%4 #.4 1 11)% 3!+.5, (. 5-% , !"#$% $#. 1%

#=(+4%4U

`a



;O1 :72 -

PGAD#$GC$ !A %# ABC$ AD!T !G &!I!H BIFM EG

$D$C& !I!DE%FEGH <7 = !A GE!+E#)

->0> PG& !J#C&E!G

N-% 3!%=+( , $-#35%! ,-(V%4 5-#5 5-% , !"#$% !( /-.%,, 3!(4 $%4 19 D<& +,

+.-%!%.5 5( 5-% .#5 !% ( " $-%2 +$#) %5$-+./U ?+2 +5+./ 5-% 5(5#) !%2(=#) #.4 !%4 $+./ /#,

#$$ 2 )#5+(. (. 5-% , !"#$% -%)3 5( #=(+4 )#!/% !( /-.%,,B 1 5 5-%!% +, .(5 2 $- $( )4 1%

4(.% 5( %)+2 +.#5% 5-% ,-#!3 "%#5 !%, 19 =#!9+./ D<& +5,%)"U M-%. +5 $(2%, 5( 5-% "+.#)

,5%3 (" , !"#$% 5!%#52%.5 V-%!% -+/- /!#4+%.5 +, !%8 +!%4B D<& V+)) .(5 1% 5-% $-(+$%U I&

+, 5-% 2(,5 )+X%)9 $#.4+4#5%B %=%. +" +5 -#, # 3()+,-+./ !#5% 5%. 5+2%, ,)(V%! 5-#. D<&U

M +5- #. #)!%#49 ,#5+,"#$5(!9 , !"#$% 5(3(/!#3-9B ( ! /(#) -%!% +, 5( "+.4 +" 5-%!% +, #

3(,,+1+)+59 5( +.$!%#,% 3()+,-+./ !#5% V+5-+. 3!#$5+$#) !#./%U

->0>0>  BC&EC$ !A 7 !G GE!+E#) CBNE&E$%

N-% !%$+3% "(! .+(1+ 2 I&  ,%4 .(V#4#9, V#, 4%=%)(3%4 +. P]HP 19 +%2%., iJFjU

N-%9 "( .4 5-#5 3()+,-+./ +,  , #))9 #$$(23#.+%4 19 # $ !!%.5 (,$+))#5+(. (. 5-% $ !!%.5W

5+2% $ !=%U N-% %)%$5!(3()+,-%4 , 3%!$(.4 $5+./ .+(1+ 2 $#=+59 ,-(V%4 -+/- k( =#) %

#.4 $!+5+$#) 2#/.%5+$ "+%)4 iJFjB _5 V#, #),( 4%2(.,5!#5%4 19 (5-%! /!( 3, 5-#5 I& $#.

+23!(=% $#=+59 3%!"(!2#.$% %,3%$+#))9 #5 -+/- /!#4+%.5 i]`jB ?#5%!B 1#,%4 (. 5-%

/V



-(!+^(.5#) I& %8 +32%.5 4%=%)(3%4 19 +%2%.,B fU #+5( %5 #)U i]`j " !5-%! +23)%2%.5%4

#.4 ,+23)+"+%4 5-% I& 3!($%,, "(! , 3%!$(.4 $5+./ $#=+5+%, #5 fIf 4 !+./ 5-% N6_ N>0

%.%!/9  3/!#4%U N-%9 "( .4 5-#5 5-% $ !!%.5 (,$+))#5+(. +, .(5 .%$%,,#!9 "(! 3()+,-+./ #.4

# -(!+^(.5#))9 !(5#5+./ $(.5+. ( , I& ,9,5%2 V#, 4%=%)(3%4U N-%+! 2%5-(4, %.#1)%4

2#,, 3!(4 $5+(. #.4 !%#$-%4 /!#4+%.5 (" ZJ G ChS2 "(! P\GG Cd^ ,+./)%Z$%)) $#=+5+%,

V+5- # -+/- 3!(1#1+)+59U

d(!+^(.5#) I& V#, 4%=%)(3%4 #.4  ,%4 +. 5-% %#!)9 4#9, (" $#=+59 I&U < !!%.5)9

-(!+^(.5#) I& ,%5 3 +, ,5+))  ,%4 +. fIfB KI AB O?#1B 70>?S>0? #.4 +.4 ,5!+#)

$(23#.+%, )+X% @>0c0 #.4 6_ iJHjU 7+/ !% \UP +, 5-% -(!+^(.5#) I& ,%5 3 #5 O?#1 #.4

7+/ !% \UF +, 5-% #$+4 ")(V ,$-%2% ( " 5-% -(!+^(.5#) I& ,9,5%2 #5 >0?U +./)% $%)) (!

2 )5+ $%)) .+(1+ 2 $#=+5+%, #, #.(4% #!% 3)#$%4 -(!+^(.5#))9 (. # "!#2%U >. #) 2+. 2

5 1% #, $#5-(4% +, +.,%!5%4 #Y+#))9 +. 5-% $#=+59U N-% %)%$5!()95% +,  , #))9 # 2 +Y5 !% ("

J]m d7 #.4 ]am d F c J +. # =() 2% !#5+( ( " Pe]U N-% #$+4 %.5%!, "!(2 (.% %.4 (" 5-%

$#5-(4% #.4 ")(V, +.5( 5-% $#=+59 5-!( /- # "%V -()%, (. 5-% $#5-(4% V#))U N-% $#=+59 +,

"+))%4  3 5( aGm " )) V +5- #$+4U _5 !(5#5%, #1( 5 5-% )(./+5 4+.#) #Y+, #5 # ,3%%4 (" P !32

4 !+./ 5-% 3()+,-+./B ,( 5-#5 5-% %.5+!% +..%! , !"#$% ( " 5-% $#=+59 +, 3()+,-%4U 0+5!(/%.

")(V +, +.5!(4 $%4 #1(=% 5-% #$+4 +.,+4% 5-% $#=+59 5( 5#X% #V#9 5-% -94!(/%. /%.%!#5%4

19 5-% !%#$5+(.U N-% #$+4 $(2%, ( 5 "!(2 5-% 5V( %.4, (" 5-% $#=+59 #.4 ")(V, 1#$X 5( 5-%

!%,%!=(+! V-%!% 5-% 5%23%!#5 !% ( " 5-% #$+4 +, !%/ )#5%4U N-% #$+4 $+!$ )#5+(. ,9,5%2 -%)3,

2#+.5#+. 5-% #$+4 5%23%!#5 !% #.4 %,5#1)+,- ")(V 1%5V%%. $#=+59 #.4 %)%$5!()95%U

N!#4+5+(.#))9B 5-% #33)+%4 =()5#/% -#, 1%%. #!( .4 PH h #.4 $ !!%.5 \GG}FG > "(! # ]Z$%))

$#=+59 i\ajU 5#!5 5%23%!#5 !%, #!% 593+$#))9 FG 5( F\[<B #.4 5-% ,%5 3(+.5 5%23%!#5 !%

$( )4 1% \GZ\Q [< i\ajU N-% !%2(=#) !#5% +, #1( 5 GUJ 32S2+.U O%""%!,(. ?#1 4%=%)(3%4

//



.%V +.,+/-5, +.5( I& #.4 #$-+%=%4 ,#5+,"#$5(!9 3%!"(!2#.$% "!(2 <ID>7 HZ$%)) )(V )(,,

$#=+5+%, 19 #33)9+./ # )+/-5 I& 3!($%,,U _. 5-% )+/-5 I&B 5-% $#=+59 V#)) 5%23%!#5 !% V#,

X%35 #5 FG [< #.4 5-% !%2(=#) =#!+%4 1%5V%%. PG 32 #.4 JG 32 i]]jU M -%. 5-% 3()+,-+./

+, "+.+,-%4B 5-% 3(V%! +, 5 !.%4 ("" V-+)% $+!$ )#5+(. #.4 !(5#5+(. $(.5+. % "(! \G 2+. 5%,

5( #,, !% 4+,,() 5+(. ( " !%2#+.+./ .+(1+ 2 (Y+4%U N-% $#=+59 +, 5-%. 3 5 =%!5+$#))9 5(

4!#+. 5-% #$+4U N-%. 5-% $#=+59 +, 5-(!( /-)9 !+.,%4 V+5-  )5!#3 !% V#5%! #.4 %5-#.() +"

.%%4%4U > 2+)4 1#X% #5 PGGZP\G[< "(! FJsJ` - +, .%%4%4 #"5%! I& i\aj i]]jU

7+/ !% \UFHU O%""%!,(. ?#1 -(!+^(.5#) I& ,9,5%2 iJHj

/[



dFNc&6c< C
hI0N

c3C(.#)I!+CC):VC!;<((+./

A

M> NI
NcA777

7+/ !% \UF`U >$+4 ")(V ,$-%2#5+$ "(! -(!+^(.5#) I& :$( !5%,9 (" >0?; i\aj

h%!5+$#) I& ( " .+(1+ 2 $#=+5+%, -#, 1%%. 4%=%)(3%4 #5 <(!.%)) E.+=%!,+59 :7+/ !%

\U\;B O?#1B #$)#9 #.4 fIf iJHjU N-% $#=+59 +, 3(,+5+(.%4 =%!5+$#))9 #.4 X%35 ,5#5+(.#!9

4 !+./ =%!5+$#) I&U +.$% 5-% $#=+59 +, .(5 !(5#5+./B 5-+, ,%5 3 +, ,+23)%! 5-#. 5-%

-(!+^(.5#) I& ,9,5%2U >5 <(!.%)) E.+=%!,+59B 5-% $#=+59 +, "+))%4 V+5- #$+4 #.4 #/+5#5+(. +,

4(.% 19 ,5+!!+./ 3#44)%, #55#$-%4 5( 5-% $#5-(4% 4 !+./ 3()+,-+./U >5 5-% %.4 (" 3()+,-+./B

5-% #$+4 +, 4!#+.%4 "!(2 5-% 1(55(2 ( " 5-% $#=+59U 7(! =%!5+$#) I& V+5- $+!$ )#5+./ #$+4 +.

O?#1B 5-% #$+4 ")(V +, ,+2 +)#! 5( 5-% $+!$ )#5+./ D<& ,%5 3B %.5%!+./ "!(2 5-% 1(55(2 #.4

")(V +./ ( 5 "!(2 5-% 5(3U N-% /%.%!#5%4 -94!(/%. +, 1!( /-5 ( 5 "!(2 5-% 5(3U d#=+./

[@



,+2 +)#!  .%=%. !%2(=#) !#5% 3!(1)%2 V+5- 5-% =%!5+$#) D<& ,%5 3B ")+33+./ 5-% $#=+59

1%5V%%. 5V( ,%,,+(., (" I& +, .%%4%4 "(!  .+"(!2 2#5%!+#) !%2(=#)U

[0



1 K< C(5(!
@U?)

;B&F!J$
_vp _z_# B O__~.

9&E U:#+hN 5Z
8#++D$

6%,%+=(+!

[?



]\



7+/ !% \UF]U h%!5+$#) I& ,9,5%2 #5 <(!.%)) E.+=%!,+59e :>; ,$-%2#5+$ )#9( 5l :D;

3-(5(/!#3- ( " 5-% ,%5 3 iPGGj

->0>?> K#GJB)$G&BD% !A 7

I)%$5!(3()+,-+./ :I&; +, #. %)%$5!()95+$ 2%5-(4 5( (15#+. # ,2((5-B 1!+/-5 , !"#$%B

4+,$(=%!%4 +. 5-% P]\Gu, (. $(33%! iPGPjU N-% 2#5%!+#) 5( 1% 3()+,-%4 +, 5-% #.(4%U N-%

#.(4% #.4 # $( .5%! %)%$5!(4% :5-% $#5-(4%; #!% +22%!,%4 +.5( # 3!(3%! %)%$5!()95% #.4

$(..%$5%4 5( # 3(V%! , 33)9 5( "(!2 # $(23)%5% %)%$5!+$ $+!$ +5U K !+./ 3()+,-+./B 5-%

#.(4% /+=%, ( 5 %)%$5!(., #.4 5-% , !"#$% 2#5%!+#) +, 4+,,()=%4 +.5( 5-% %)%$5!()95%U N-%

3()+,-+./ ,5#!5, "!(2 ,2((5-%.+./ #5 5-% 2+$!( ,$#)%B #.4 %Y5%.4, 5( 5-% 2#$!( ,$#)% V+5-

+.$!%#,+./ !%2(=#) #2( .5U N-% #.(4+$ $ !!%.5 +.$!%#,%, V+5- =()5#/% #, 5-% =()5#/%

!#23,  3 #.4 !%#$-%, # 3)#5%# V-%!% 5-% $ !!%.5 4(%, .(5 $-#./% V+5- =()5#/%U M-%. 5-%

=()5#/% %Y$%%4, $%!5#+. =#) %B 5-% $ !!%.5 2#9 +.$!%#,% #/#+. 1 5 4+""%!%.5 !%#$5+(., 2#9

1% +.=()=%4U N-% )+2+5+./ $ !!%.5 3)#5%# !%/+(. (. 5-% #.(4+$ $ !!%.5Z=()5#/% $ !=% +,

 , #))9 $-(,%. #, 5-% 3()+,-+./ $(.4+5+(.U I)%$5!(3()+,-+./ +, .(!2#))9 $#!!+%4 ( 5 +.

$(.$%.5!#5%4 #$+4 2%4+# , $- #, 3-(,3-(!+$ #$+4 #.4 , )" !+$ #$+4U C#,, 5!#.,3(!5 3)#9,

#. +23(!5#.5 !()% +. (15#+.+./ 3()+,-+./ iPGFjU K +""%!%.5 5!#.,3(!5 2%$-#.+,2, -#=% 1%%.

3!(3(,%4 !%/#!4+./ V-%5-%! 5-% !#5%Z)+2 +5+./ ,3%$+%, #!% 5-% $#5+(., (" 5-% 4+,,()=+./

2%5#)B (! #$$%35(! #.+(., "!(2 5-% ,() 5+(.B (! V#5%! "!(2 5-% ,() 5+(.U

N-% %,,%.5+#) 2%#., (" %)%$5!(3()+,-+./ +, #. %)%$5!()95+$ $%))B #, ,-(V. +. 7+/ !%

\UJU 7(! $+!$ 2,5#.$%, (" 3!%,%.5 +.5%!%,5B .+(1+ 2 +, 5-% #.(4% $(..%$5%4 V+5- 5-%

3(,+5+=% 3()% ( " 5-% 3(V%! , 33)9B V-+)% #) 2 +. 2 +, 5-% $#5-(4% $(..%$5%4 V+5- 5-%

.%/#5+=% 3()% (" 5-% 3(V%! , 33)9U K !+./ 3()+,-+./B %)%$5!(., 2(=% #V#9 "!(2 .+(1+ 2

[W



 .4%! 5-% %)%$5!+$ 3(5%.5+#) 4+""%!%.$% 3!(=+4%4 19 5-% 3(V%! , 33)9U I)%$5!(., #5 5-%

$#5-(4% $(21+.% V+5- dt "!(2 5-% %)%$5!()95%B #.4 -94!(/%. /#, %=()=%, (. 5-% $#5-(4%U

>. (Y+4% "+)2 +, "(!2%4 (. 5-% .+(1+ 2 #.4 +, 4+,,()=%4 19 d7 (! d7 F Z "!(2 5-%

%)%$5!()95%B #))(V+./ 5-% !%#$5+(. (. 5-% #.(4% 5( $(.5+. %U _. 5-% %)%$5!()95%B 3(,+5+=%

+(., :$#5+(.,; 2+/!#5% 5(V#!4, 5-% $#5-(4% #.4 .%/#5+=% +(., :#.+(.,; 2+/!#5% 5(V#!4, 5-%

#.(4%  .4%! 5-% %)%$5!+$ "+%)4U N- , # $(23)%5% %)%$5!+$ $+!$ +5 +, 2#+.5#+.%4U N-% ,5%#49

,5#5% 5(5#) $ !!%.5 +, !%/ )#5%4 19 5-% 4+"" ,+(. (" ") (!+.% ,3%$+%, 5( 5-% (Y+4% "+)2 ia\jU

N-% 3!+.$+3#) !%#$5+(. %8 #5+(. $#. 1% 4%,$!+1%4 #,e

>.(4% iQGje

F78 t QVWS t X;9( YI 7 8 9( X t PG;< t QQ G ¡ o t P G % r

789( X t a;: Zw ;978W:X> )? @A 8 @ ! ; t 7 8 ( 9: T G UQ;9( > Z ? C ) ? @A 8 @ ! ; t PUQ;9(

7 8 ( 9: EGUQ;9( t J;: Zx ;978:) [)? @A8 @! $ t PUQdFG

<#5-(4%e

F;< t 9! Zw ;9 N

I5(4!()95)( ( 5"

&(V.! , 33)9

( a
:< ; C?>C&<7B d R c y ( 7 .

¢<#5-(4%;
<+y| t F£Zw< 

¢>.(4%;
dyc Z|z ¤ Fd| t 8 &

7+/ !% \U\GU $-%2#5+$, ( " #. %)%$5!()95+$ $%)) V +5- $(33%! $#5-(4% iPG\j

N-% +.5%!"#$% 1%5V%%. %)%$5!(4% #.4 %)%$5!()95% V#, "+!,5 3!(3(,%4 5( -#=% # 4( 1)%

)#9%! ,5! $5 !% 19 d%)2-()5^ iPG\jB N-% $-#!/% 4+,5!+1 5%4 V+5-+. 5-% %)%$5!(4% #.4 5-%

[R



$( .5%!Z$-#!/% "!(2 5-% %)%$5!()95% !%,+4+./ #5 5-% %)%$5!(4% , !"#$% "(!2, # 4( 1)% )#9%!

,5! $5 !%U ?#5%!B 5-% L( 9Z<-#32#.Z 5%!. :L< ; 2(4%) V#, 4%=%)(3%4 5( 1%55%! %Y3)#+.

5-% $#3#$+5#.$% 1%-#=+(! (" 5-% +.5%!"#$%B V-%!% # 4+"" ,% )#9%! ( " $-#!/% V#, +.5!(4 $%4

+. 5-% ,() 5+(. ,+4%U N-% )#9%! $)(,%,5 5( 5-% %)%$5!(4% $(.5#+., ,()=%.5 2()%$ )%, #.4

,(2% ,3%$+"+$#))9 #4,(!1%4 +(., (! 2()%$ )%,U N-% )($ , (" 5-% %)%$5!+$#) $%.5%! ( " 5-%

,3%$+"+$#))9 #4,(!1%4 +(., +, $#))%4 5-% +..%! d%)2-()5^ 3)#.% :_d&;U N-% )($ , ( " $%.5%!,

( " .%#!%,5 ,()=#5%4 +(., +, $#))%4 5-% ( 5%! d%)2-()5^ 3)#.% :cd&;U N-% ,()=#5%4 +(.,

4+,5!+1 5% 5-!( /-( 5 5-% 4+"" ,% )#9%!B V-+$- %Y5%.4, "!(2 5-% cd& +.5( 5-% 1 )X

,() 5+(.U N-% 4( 1)%Z)#9%! !%/+(. +, ,-(V. +. 7+/ !% \UQ iPG\jU

7+/ !% \U\PU K( 1)%Z)#9%! 2(4%) ( " %)%$5!(4%S%)%$5!()95% +.5%!"#$% #$$(!4+./ 5( L<

5-%(!9 iPG\j

D(5- "#!#4#+$ #.4 .(."#!#4#+$ 3!($%,,%, ($$ ! V-%. %)%$5!(4% !%#$5+(., 5#X% 3)#$%U

7(! .(."#!#4#+$ 3!($%,,B V-%!% .( $-#!/%Z5!#.,"%! !%#$5+(. ($$ !, #.4 $-#!/% $#..(5

[.



$!(,, 5-% %)%$5!(4%Z%)%$5!()95% +.5%!"#$%B 5-% 1%-#=+(! ( " 5-% +.5%!"#$% +, #.#)(/( , 5( 5-#5

( " # $#3#$+5(!U 7(! 7#!#4#+$ 3!($%,,B %)%$5!(., #!% 5!#.,"%!!%4 #$!(,, 5-% 2%5#)Z,() 5+(.

+.5%!"#$% $# ,+./ (Y+4#5+(. (! !%4 $5+(.U  $- !%#$5+(., #!% /(=%!.%4 19 7#!#4#9u, )#V

#.4 -%.$% 5-% .#2%U N-% $ !!%.5 :+;Z3(5%.5+#) :I; $-#!#$5%!+,5+$ ( " 5-+, %)%$5!(4% !%#$5+(.

)((X, )+X% 5-#5 (" # 3 !% !%,+,5#.$%U N-% !#5% ( " #. %)%$5!(4% !%#$5+(. +, #""%$5%4 19

%)%$5!(4% =#!+#1)%, :2#5%!+#)B , !"#$% #!%#B /%(2%5!9B , !"#$% $(.4+5+(.;B 2#,, 5!#.,"%!

=#!+#1)%, :4+"" ,+(.B $(.=%$5+(.B , !"#$% $(.$%.5!#5+(.,B #4,(!35+(.;B ,() 5+(. =#!+#1)%,

:1 )X $(.$%.5!#5+(. (" %)%$5!(#$5+=% ,3%$+%,B $(.$%.5!#5+(. ( " (5-%! ,3%$+%,B ,()=%.5;B

%Y5%!.#) =#!+#1)%, :5%23%!#5 !%B 3!%,, !%B 5+2%; #.4 %)%$5!+$#) =#!+#1)%, :3(5%.5+#)B

$ !!%.5B %)%$5!+$ $-#!/%;U N-% %)%$5!(4% !%#$5+(. $#. 1% !%3!%,%.5%4 19 # ,%!+%, ("

!%,+,5#.$%, :(! +23%4#.$%,; !%3!%,%.5+./ =#!+( , ,5%3,U N-% 3(5%.5+#) 4+""%!%.$% 4%"+.%4

19 5-% 3(V%! , 33)9 +, 4+,5!+1 5%4 #2(./ 5-% #.(4% !%#$5+(.B 5-% $#5-(4% !%#$5+(.B #.4

5-% (-2+$ 4!(3 +. 5-% ,() 5+(.U > V-()% $%)) 3()#!+^#5+(. $ !=% :+ZI; $ !=% +, (15#+.%4 19

#33)9+./ # =()5#/% #$!(,, #. %)%$5!()95+$ $%)) #.4 2%#, !+./ 5-% $ !!%.5 ")(V+./ 5-!( /-

5-% $%))U K % 5( 5-% 3(5%.5+#) 4!(3 +. 5-% ,() 5+(.B 2(,5 %)%$5!($-%2 +$#) %Y3%!+2%.5,

,5 49+./ # V(!X+./ %)%$5!(4% :MI;  ,% # 5-!%%Z%)%$5!(4% ,9,5%2 :7+/ !% \Ua;B V-%!% 5-%

3(5%.5+#) (" 5-% MI +, 2(.+5(!%4 !%)#5+=% 5( # ,%3#!#5% !%"%!%.$% %)%$5!(4% :6I;

3(,+5+(.%4 =%!9 $)(,% 5( 5-% MIU > -+/- +.3 5 +23%4#.$% 4%=+$% +,  ,%4 5( 2%#, !% 5-%

3(5%.5+#) 4+""%!%.$% 1%5V%%. 5-% MI #.4 5-% 6IB ,( 5-#5 5-% $ !!%.5 5-!( /- 5-% 6I $#.

1% .%/)%$5%4 #.4 +5, 3(5%.5+#) V+)) !%2#+. %8 #) 5( +5, (3%.Z$+!$ +5 =#) %U

[V



M("X+./
%)%$5!(4%

yVX \)]y

h$
1#SEDEB M
$E$C& !J$

_.$%)5 .(5#5+(.

6%"%!%.$%
%)%$5!(4%

c M(!X+./(!
+.4+$#5(!

  6%"%!%.$%

N > Y+)+#!9 (!
$( .5%!
%)%$5!(4%,

7+/ !% \U\FU N-!%% %)%$5!(4% $%)) iPG\j

N-% #=%!#/% , !"#$% !( /-.%,, $#. 1% )(V%! 5-#. GUQ 32 V+5- I& i\ajU I& 3!(4 $%,

# V#=9 1 5 ,2((5- 5(3(/!#3-9 V+5-( 5 #.9 ,-#!3 %4/%,U N-% ,2((5-%! , !"#$% "+.+,- +,

(.% (1=+( , #4=#.5#/% ( " I& (=%! D<&B V-+$- )%#4, 5( 1%55%! $#=+59 3%!"(!2#.$% #5 -+/-

/!#4+%.5 iaPjU d(V%=%!B I& +,  .)+X%)9 5( $(23)%5%)9 !%2(=% )#!/% 4%"%$5, 3!%Z%Y+,5+./

(. 5-% , !"#$% iPGJj iPGQjU N-% , !"#$% (Y+4% )#9%! ( " %)%$5!(3()+,-%4 .+(1+ 2 -#, ,+2+)#!

$(23(,+5+(. #, 5-#5 (" $-%2 +$#))9 3()+,-%4 , !"#$%B $(.,+,5+./ (" # 4+%)%$5!+$ 3%.5(Y+4%

:C yc ,; )#9%! (. 5-% ( 5%! 2(,5 #, 2#R(!+59 #.4 # 5-+. )(V%! (Y+4% :, $- #, 01c #.4

01+c; +.5%!)#9%! 3%!-#3, 1%5V%%. 01F<;£R #.4 5-% 2%5#) .+(1+ 2 B %Y$%35 5-#5 5-%

)#9%! ,%%2, 5( 1% 5-+$X%! "(! %)%$5!(3()+,-%4 (! #.(4+^%4 .+(1+ 2 i]\jU N-% )+2+5+./

$ !!%.5 +, ,%.,+5+=% 5( d7 $(.$%.5!#5+(. +. 5-% %)%$5!()95% #.4 5-% 5%23%!#5 !% .%#! 5-%

.+(1+ 2 #.(4%U N-% !%#$5+(. 2%$-#.+,2 ,5 4+%4 19 %)%$5!($-%2 +$#) +23%4#.$%

,3%$5!(,$(39 :I_ ; ,-(V, %=+4%.$% 5-#5 I& (" .+(1+ 2 V+5- 5-% ,5#.4#!4 %)%$5!()95% +, #

2#,, 5!#.,3(!5 $(.5!())%4 3!($%,, +.=()=+./ # $(23#$5 ,#)5 "+)2 2%$-#.+,2 ia\jU N-%

4+"" ,+(. )#9%! 5-+$X.%,, +, "( .4 5( 1% #1( 5 P G Z F G 32 V+5-+. 5-% 5%23%!#5 !% !#./% ("

[/



PsQG[<  ,+./ !(5#5+./ 4+,X %)%$5!(4% :6KI; i`HjU > ,5 49 $(21+.+./ =()5#22%5!+$B

,5%#49Z,5#5%B #.4 +23%4#.$% 2%5-(4, $#. /+=% " !5-%! +.,+/-5 +.5( 5-% !%#$5+(. 2%$-#.+,2

(" I& iPGajU d7Z"!%% I& !%$+3%, #!%  .4%! 4%=%)(32%.5 5( !%4 $% 5-%  ,#/% ( " 5-%

-#^#!4( , #$+4, iPGHj iPG`j iPG]j iaJj iaQjB

->0>-> Q!&ENB&E!G !A %# ABC$ AD!T  B&$ %&#JM !A GE!+E#) 7

N-% ")(V !#5% ( " 5-% %)%$5!()95% .%#! 5-% .+(1+ 2 , !"#$% +, #. +23(!5#.5 3#!#2%5%! +.

$#=+59 I&U I& +, # 5%23%!#5 !% #.4 ")(V 4%3%.4%.5 3!($%,, ia\jB %,3%$+#))9 4 !+./ -+/-%!

=()5#/% I&U N-% )+2 +5+./ $ !!%.5 +, #""%$5%4 19 5-% 4+"" ,+(. ( " !%#$5+=% ,3%$+%,U >/+5#5+(.

$#. $-#./% 3#!#2%5%!, 5-#5 #""%$5 5-% 4+"" ,+(. 3!($%,,U N-%,% 3#!#2%5%!, +.$) 4% 5-%

5-+$X.%,, ( " 5-% 4+"" ,+(. )#9%! (. 5-% .+(1+ 2 , !"#$%B 5%23%!#5 !% 4+,5!+1 5+(. +. 5-%

%)%$5!()95% #.4 5-% 5!#.,3(!5 (" 5-% !%#$5+(. 3!(4 $5 (. 5-% %)%$5!(4%,B , $- #, 5-%

-94!(/%. 1 11)%, #.4 .+(1+ 2 ,#)5,U C(4%!#5% #/+5#5+(. $#. -%)3 2#+.5#+. 5-% $ !!%.5

(,$+))#5+(. :V-+$- 2#9 1% 1%.%"+$+#) 1 5 .(5 .%$%,,#!9; 19 2(4 )#5+./ 5-% =+,$( , )#9%!

5-+$X.%,, i\ajB d94!(/%. 3+$X 3 19 5-% $#=+59 +, #.(5-%! $(.$%!. V+5- I& i]`j iPPGj

iPPPjU L +4+./ -94!(/%. ( 5 ( " 5-% ,9,5%2 8 +$X)9 $#. !%4 $% -94!(/%. 3+$X 3 #.4

3(,,+1)% !%#$5+(. 1%5V%%. -94!(/%. #.4 , )" !+$ #$+4U _. -(!+^(.5#) I& 5-% $#=+59 !(5#5+(.

#.4 5-% #$+4 $+!$ )#5+(. 3!(4 $% 5-% ")(V (=%! 5-% .+(1+ 2 , !"#$%U _. =%!5+$#) I&B 5-%

,5+!!+./ 3#44)%, (! 5-% #$+4 $+!$ )#5+(. 3!(4 $% 5-% ")(VU +2 )#5+(. (" 5-% -94!(49.#2+$

#.4 5-%!2#) #,3%$5, 4 !+./ I& +, -%)3" ) "(! (35+2 +^+./ 3()+,-+./ 3#!#2%5%!, iPPFjU

f U #+5( %5U #)U iPPGj "( .4 5-#5 !(5#5+./ ,3%%4, 1%5V%%. P #.4 \UQ !32 #!% /((4 "(! PUQ

Ld^ ,+./)%Z$%)) $#=+5+%,B #.4 +5, %""%$5 (. 3()+,-%4 ,5#5%, +, ,2#)) V-%. )%,, 5-#. PG !32U

_. O?#1 HZ$%)) $#=+59 -(!+^(.5#) I& 3!($%,,B "!%,- %)%$5!()95% +, , 33)+%4 #5 #1( 5 \ ?S2+.

+.5( 5-% $#=+59U N-% .+(1+ 2 $#=+59 :#.(4%; !(5#5%, #5 P !32B $(!!%,3(.4+./ 5( 2(5+(. #5

[[



5-% %8 #5(! ( " P $2S, iPPFj #.4 #5 5-% +!+, ( " JUF $2 S, "(! 5-% _?< $#=+59 /%(2%5!9U N- , #

")(V $+!$ )#5+(. +, "(!2%4 +.,+4% 5-% $#=+59 #.4 ")(V $(.4+5+(., =#!9 ,+/.+"+$#.5)9 #5

4+""%!%.5 )($#5+(.,U

N-% 3 !3(,% "(! 5-+, ,5 49 +, 5( " !5-%!  .4%!,5#.4 -(V 5-% #$+4 ")(V =%)($+59 #""%$5,

, !"#$% 5(3(/!#3-9 #.4 !( /-.%,, #5 1(5- 2#$!( ,$#)% #.4 2+$!( ,$#)%U 6(5#5+./ ,3%%4 ("

5-% ,#23)%, +, ,%)%$5%4 ,( 5-#5 5-% V-()% 3!%,%.5 $#=+59 3!($%,,+./ !#./% +, $(=%!%4U _5 +,

%8 +=#)%.5 5( # $(21+.%4 %""%$5 (" $#=+59 2(5+(. #.4 %)%$5!()95% ")(VU M% -(3% 5(

 .4%!,5#.4 #.4 +23!(=% 5-% , !"#$% 5(3(/!#3-9 !%, )5+./ "!(2 I&  .4%! 4+""%!%.5 ")(V

$(.4+5+(.,U

->?> 7SI$ E)$G&%

->?>0> QB&$ EBD BGJ I $IB B&E!G

N-% .+(1+ 2 ,#23)%,  ,%4 "(! ")(V ZI& ,5 49 V%!% -+/- 3 !+59 3()9Z$!9,5#) ,8 #!%,

$ 5 "!(2 666 ,-%%5 2#5%!+#)U N-% 3()+,-+./ #!%# (" %#$- ,#23)% V#, PU] $2 Y PU] $2U

N-% ,#23)%, V%!% 1 ""%!%4Z$-%2 +$#)Z3()+,-%4 :D<&; V+5- 5-% PePeF !%$+3% "(! P -( ! #5

!((2 5%23%!#5 !% :FG [<;B !%2(=+./ #1( 5 PQG 32 "!(2 5-% , !"#$%U N-%9 V%!% 5-%.

 )5!#,(.+$#))9 !+.,%4 V +5- 4%Z+(.+^%4 V#5%! #.4 #+! 4!+%4U N-% ,#23)%, V%!% 5-%. +.,%!5%4

+.5( # N%")(. -()4%! #.4 2( .5%4 =%!5+$#))9 (. # !(5#5+./ N%")(. 4+,X "(! 5-% 3()+,-+./

%Y3%!+2%.5, :7+/ !% \UH;U N-% 4+,5#.$% 1%5V%%. 5-% $%.5%! (" 5-% 4+,X #.4 5-% $%.5%! ("

.+(1+ 2 ,#23)% V#, \UQ $2U

->?>?> 7D$C& !CF$)ECBD C$DD %$&#I BGJ I!DE%FEGH $SI$ E)$G&%

0@@



>1( 5 `GG 2) "!%,- ,() 5+(. (" d7 :J]m;e d F c J :]am; vP e PG :=()U m; V#,  ,%4 #,

5-% %)%$5!()95% "(! %#$- I& %Y3%!+2%.5U N-% %)%$5!()95% V#, $(.5#+.%4 +. # N%")(. 1%#X%!U

> N%")(. 4+,X -()4+./ 5-% .+(1+ 2 ,#23)% V#, 3)#$%4 -(!+^(.5#))9 $(=%!+./ 5-% (3%.+./

(" 5-% 1%#X%!U N-% ,#23)%, V%!% " ))9 +22%!,%4 +. 5-% %)%$5!()95% 4 !+./ 5-% 3()+,-+./U >

-+/- 3 !+59 #) 2 +. 2 !(4 V+5- # 4+#2%5%! ( " PUFH $2 V#,  ,%4 #, 5-% $#5-(4% #.4

=%!5+$#))9 2( .5%4 #5 5-% $%.5%! (" 5-% N%")(. 4+,XU K !+./ 5-% 3()+,-+./B 5-% 4+,X #.4 5-%

,#23)%, !(5#5%4 #)(./ 5-% #) 2 +. 2 !(4 #5 ,%)%$5%4 ,3%%4,B 3(V%!%4 19 # 2(5(! #55#$-%4

5( 5-% >) !(4U

N-% =()5#/% "(! I& V#, 3!(=+4%4 19 # (!%.,%. K< \\Z\\I 3(V%! , 33)9U N-%

.+(1+ 2 5( 1% 3()+,-%4 V#, $(..%$5%4 5( 5-% 3(,+5+=% 3()% #.4 5-% #) 2+. 2 V#,

$(..%$5%4 5( 5-% .%/#5+=% 3()%U c.% .+(1+ 2 ,#23)% V#, 3()+,-%4 #5 # 5+2%B #.4 (.%

.+(1+ 2 ,#23)% V#,  ,%4 #5 %#$- ")(V $(.4+5+(.U N-% 3()+,-+./ V#, $#!!+%4 ( 5 "(! ]G

2+. 5%, #5 # $%)) =()5#/% (" PJ h "(! %#$- ! .U N-% 3()+,-+./ ,5#!5%4 #5 !((2 5%23%!#5 !%

:FG [<; #.4 "+.+,-%4 #5 #1( 5 FF [<B !%2(=+./ #1( 5 JG 32 "!(2 5-% , !"#$% (" .+(1+ 2U

N-% !(5#5+./ ,3%%4 =#!+%4 1%5V%%. G 5( PG !32B $(!!%,3(.4+./ 5( , !"#$% ")(V !#5% ( " G s

\UH $2 S, #,, 2+./ ,5#5+$ ") +4U E.)+X% !%#) $#=+59 3!($%,,+./B 5-% .+(1+ 2 $( 3(., V%!%

#)V#9, +22%!,%4 +. 5-% ,() 5+(. 4 !+./ I& +. ( ! %Y3%!+2%.5,U N-% 5(5#) $ !!%.5 5-!( /-

5-% $%)) V#, !%$(!4%4 V+5- # f%+5-)%9 FGGG 2 )5+2%5%!U < !!%.5Z5+2% :_Z5; $ !=%, V%!%

!%$(!4%4 19 # $ ,5(2 +^%4 ?#1h_IM 3!(/!#2U

->?>-> ;FB BC&$ EaB&E!G

N-% , !"#$% 5(3(/!#3-9 1%"(!% #.4 #"5%! I& V%!% (15#+.%4 V+5- (35+$#) 2+$!(,$(39

:d_6cg fdZHHGG d+/- 6%,() 5+(. K +/+5#)Zh +4%( C +$!(,$(39 9,5%2;B #5(2+$ "(!$%

2+$!(,$(39 :>7C; :K+/+5#) _.,5! 2%.5, 0#.(,$(3% _h;B #.4 , !"#$% 3!("+)(2%5!9U >7C

0@0



V#, 4(.% +. 5#33+./ 2(4% V+5- ,+)+$(. 5+3, #.4 5-% ,$#. ,+^% V#, QG 32 Y QG 32 "(! %#$-

+2#/%U I#$- >7C +2#/% $(.,+,5%4 (" QPF ,$#. )+.%, #.4 5-%!% V%!% QPF 4#5# 3(+.5, "(!

%#$- )+.%U N-% !((5 2%#. ,8 #!% :6C ; !( /-.%,, V#, (15#+.%4 "!(2 5-%,% >7C 4#5#U

N-% 3(V%! ,3%$5!#) 4%.,+59 :& K; #.#)9,+, V#, 4(.%  ,+./ 5-% ,#2% 2%5-(4 4%,$!+1%4 +.

!%"%!%.$% iHJjU

<#5-(4%

N%")(. 3)#5%

I)%$5!()95%

7+/ !% \U\\U X%5$- ( " !(5#5+./Z %)%$5!(4% I& ,%5Z 3

->-> 2$%#D&% BGJ JE%C#%%E!G

->->0> PGAD#$GC$ !A AD!T  B&$ !G C#  $G&U&E)$ C# N$ BGJ )B&$ EBD  $)!NBD

7+/ !% \U` :>; 3!%,%.5, 5-% 3)(5, (" 5-% 5(5#) $ !!%.5 :_; /(+./ 5-!( /- 5-% $+!$ +5 #, #

" .$5+(. (" 3()+,-+./ 5+2% :5;U N-% _Z5 $ !=%, V%!% $())%$5%4 #5 4+""%!%.5 , !"#$% ")(V

!#5%,U 7+/ !% \U` :D; +, 5-% ,5%#49 ,5#5% 5(5#) $ !!%.5 :_; #, # " .$5+(. (" 4+""%!%.5 , !"#$%

")(V !#5%,U > 5 5-% 1%/+..+./ (" I&B 5-% 5!#.,+%.5 $ !!%.5 ,-(V, # 3%#X #.4 4!(3,

%Y3(.%.5+#))9 V+5-+. 5-% "+!,5 QGGZPGGG ,%$(.4,U N-%. 5-% $ !!%.5 !%#$-%, # 3)#5%# B

0@?



V-+$- 2%#., 5-% 3()+,-+./ 3!($%,, -#, !%#$-%4 # ,5%#49 ,5#5%U N-% 5!#.,+%.5 1%-#=+(! $#.

1%  .4%!,5((4 #, 5-% $(., 235+(. ( " 5-% !%#$5+./ ,3%$+%, .%#! 5-% %)%$5!(4% #.4 5-%

%,5#1)+,-2%.5 (" # 4+"" ,+(. )#9%!U N-% ,5%#49 ,5#5% $ !!%.5 V#, #!( .4 GUPFQ > "(! ,5#5+$

I&B #.4 !(,% ,)+/-5)9 5( G UPJ ZG UPa > V-%. 5-% , !"#$% ")(V V#, +.$!%#,%4 5( G UH Z\ UH

$2S,U _Z5 $ !=%, +.4+$#5%4 (.)9 # ,)+/-5 +.$!%#,% (" 3()+,-+./ !#5% V+5- ")(V !#5% V+5-+. 5-%

!#./% ( " 5-+, ,5 49U

< !!%.5ZN+2% $ !=% #5 4+""%!%.5 ")(V !#5% :$2S,;

 @>W

0@@@ ?@@@ -@@@ W@@@

N+2% :,;
R@@@ .@@@

e 9&B&EC

_ @>V-- C) s%

h 0>W.. C) s%

i ?>0[[ C) s%

h ?>[-? C) s%

] ->..R C) s%

0@-



D 5%#49 5#5% < !!%.5 C%#. :PGGG, Z \GGG,; =,U ")(V !#5%

@>0/
@>0.
@>0W
@>0?

P @>0
<1= @>@/

@>@.

@>@W

@>@?
G

@>R

%

0>R ? ?>R

KD!T  B&$ <C) s%=

 

->R

7+/ !% \U\JU < !!%.5ZN+2% $ !=% :>; #.4 ,5%#49 ,5#5% $ !!%.5 :D; #5 4+""%!%.5 , !"#$% ")(V

!#5%, "!(2 G 5( \UH $2S,

7+/ !% \U] :>; ,-(V, 5-% 2#,, )(,, ( " .+(1+ 2 ,#23)%, #"5%! I& #5 4+""%!%.5 ")(V

!#5%,U c.)9 +.,+/.+"+$#.5 ") $5 #5+(. (" 2#,, )(,, V#, (1,%!=%4 "(! 5-%,% ")(V !#5%,U M%

$#)$ )#5%4 5-% #2( .5 ( " !%2(=#)  ,+./ 4#5# 1(5- "!(2 2#,, )(,,e

D) (-=>. @ E
]FU] >^ S G?@ ;

#.4 5-% 5(5#) $-#!/% 3#,,%4 5-!( /- 5-% $%))e

" S :>; ! " ! : R ;
>_ [G?@$ v ZZZZZZvFZZZZZZZZZZZZZZZZZZ

] a Q G G :< S2 ( S;Y Q

#, ,-(V. +. 7+/ !% \U] :D;U N-+, +, %8 +=#)%.5 5( ZJ ` 32 (" .+(1+ 2 !%2(=%4 "!(2 5-%

, !"#$%U N-% !%, )5, "!(2 5-%,% 5V( 2%5-(4, $(."+!2%4 5-#5 5-% !%2(=#) !#5% V#, .(5

,+/.+"+$#.5)9 #""%$5%4 19 5-% ")(V !#5%U N-+, +, -%)3" ) "(! +.5%!3!%5+./ =#!+#5+(. +. )($#)

0@W



!%2(=#) !#5%, +. .+(1+ 2 $#=+5+%, #.4 5( V-#5 %Y5%.5 $#!%" ) ")(V 2#.#/%2%.5 +, !%8 +!%4

5( (15#+.  .+"(!2 !%2(=#)U < )%#!)9 +5 +, .(5U

C#,, )(,, =,U !(5#5+./ ,3%%4
@>0/

@>0.

@>0W

2 @>0?

¡ GUP
/ @>@/
!%
9 @>@.

@>@W

@>@?

W . /

6(5#5+./ 3%%4 :!32;

0@ 0?

8
@>@@?

@>@@0/
@>@@0.
@>@@0W

0 @>@@0?
[9 ;B;;"
m @ >@@@/

@>@@@.
@>@@@W
@>@@@?

G

{!
^

<#)$ )#5%4 #2 ( . 5 (" 01 )(,, =, !( 5#5+./ ,3%%4

e +M T$EHF&

_ +M CFB H$

W . /

6(5#5+./ 3%%4 :!32;

0@ 0?

7+/ !% \U\QU :>; M %+/-5 )(,, ( " 01 ,#23)%, #.4 :D; <#)$ )#5%4 #2( .5 ( " 01 )(,, 19

$ !!%.5Z5+2% $ !=%B #"5%! I& #5 4+""%!%.5 !(5#5+./ ,3%%4, "!(2 G 5( PG !32B $(!!%,3(.4+./

5( , !"#$% ")(V !#5%, "!(2 G 5( \UH $2S,

0@R



->->?> PGAD#$GC$ !A AD!T  B&$ !G %# ABC$  !#HFG$%%

7+/ !% \UPG :>; ,-(V, 5-% #=%!#/% 6C !( /-.%,, (" 5-!%% ,3(5, (. %#$- .+(1+ 2

,#23)% 2%#, !%4 19 >7C #.4 5-% !( /-.%,, #5 5-% $%.5%! (" %#$- ,#23)% 2%#, !%4 19

, !"#$% 3!("+)(2%5%!U 7(! >7CB 5-!%% ,3(5, V%!% ,%)%$5%4 .%#! 5-% $%.5%! ( " 5-% ,#23)%B

%#$- -#=+./ #. #!%# (" QG 32 19 QG 32U N-% #=%!#/% !( /-.%,, 68 4%$!%#,%4 "!(2 `G

.2 "(! ,5#5+$ I& 5( #!( .4 \Q .2 "(! I&  .4%! # ")(V !#5% (" \UH $2S,U 6C !( /-.%,,

V#, +23!(=%4 ,)+/-5)9 (. 5-+, ,$#)% V+5-+. 5-% ")(V !#5% !#./% V% ,5 4+%4U 7+/ !% \UPG :D;

,-(V, 5-% 6C !( /-.%,, (15#+.%4 19 3!("+)(2%5%!B "!(2 #. #!%# ( " QGG 32 19 QGG 32

#5 5-% $%.5%! ( " 5-% ,#23)%U 0( ,+/.+"+$#.5 4+""%!%.$% V#, "( .4 1%5V%%. !(5#5+./ I& #.4

,5#5+$ I& ,#23)%, (. 5-+, )#!/%! ,$#)% #.4 5-% !( /-.%,, ( " #)) 5-% ,#23)%, ") $5 #5%4

,)+/-5)9 1%5V%%. GU` 32 #.4 P 32U

>=%!#/% 68=,U !(5#5+./ ,3%%4
0?@

0@@

/@

.@

W@

?@

G
@ ? W . / 0@ 0?

6(5#5+./ ,3%%4 :6&C;

0@.



8
0?@@@

0@@@@

/@@@

> .@@@

W@@@

?@@@

G

&!("+)(2%5%! 6 =,U !(5#5+./ ,3%%4

W . /

6(5#5+./ ,3%%4 :6&C;

0@ 0?

7+/ !% \U\aU 6C !( /-.%,, :68; ( " .+(1+ 2 #"5%! I& #5 4+""%!%.5 , !"#$% ")(V !#5%, :GB FB

JB aB `B PG !32 $(!!%,3(.4 5( GB GUHB PUQB FUFB FU]B \UH $2S, !%,3%$5+=%)9;B (15#+.%4 19 :>;

>7C :QG 32 Y QG 32; #.4 :D; , !"#$% 3!("+)(2%5%! :QGG 32 Y QGG 32;

7+/ !% \UPP ,-(V, 5-% & K #.#)9,+, ( " .+(1+ 2 5(3(/!#3-9 +.$) 4+./ 5-% ,5#!5+./

D<& , !"#$% #.4 , !"#$%, #"5%! I& #5 4+""%!%.5 ")(V !#5%,U D<& , !"#$% V+5- "#$%5, #.4

,-#!3 %4/%, ,-(V%4 # )+.%#! 5!%.4U > "5%! I&B 5-% ,-#!3 "%#5 !%, V%!% !( .4%4 #.4 ")#5

"#$%5, 1%$#2% V#=9U <(.5!+1 5+(. "!(2 #)) ,3#5+#) "!%8 %.$+%, V#, !%4 $%4B %,3%$+#))9

5-#5 "!(2 -+/- "!%8 %.$9U d(V%=%!B 5-% 5(3(/!#3-9 4+""%!%.$% !%, )5%4 "!(2 I& #5 =#!+( ,

")(V !#5%, V#, .(5 4+,5+./ +,-#1)%U

0@V



VS

0@

0@

z£¥ PG]
$
! #z PG

0@

0@

0@
PG

5#5+$
GUH $2S,
PUQ $2S,
FUF $2S,
FU] $2S,
\UH $2S,

PG u o PGu\
3#5+#) 7!%8 %.$9 :.2 uP;

0@

7+/ !% \U\HU & K #.#)9,+, ( " .+(1+ 2 5(3(/!#3-9 "!(2 5-% ,5#!5+./ D<& , !"#$% 5(

, !"#$% #"5%! I& #5 4+""%!%.5 ")(V !#5%,U N-% & K 3)(5, V%!% $#)$ )#5%4 "!(2 >7C 4#5#U

->->-> PGAD#$GC$ !A AD!T  B&$ !G %# ABC$ &!I!H BIFM

7+/ !% \UPF ,-(V, 5-% (35+$#) 2 +$!(,$(3% #.4 >7C +2#/%, (" .+(1+ 2 ,#23)%, #"5%!

,5#5+$ I& #.4 ,(2% 593+$#) +2#/%, #"5%! !(5#5+./ I&U N-% #!%# (" 5-% (35+$#) 2 +$!(,$(3%

+2#/% V#, #1( 5 \FG 32 Y FJG 32 #.4 5-% #!%# ( " 5-% >7C +2#/% V#, QG 32 Y QG 32U

_2#/%, V%!% #)) 5#X%. #5 5-% $%.5%! ( " .+(1+ 2 ,#23)%,U N-% (35+$#) +2#/%, ,-(V%4 5-#5

5-% ,-#!3 %4/%, (. 5-% , !"#$% V%!% ,2((5-%4 ( 5 19 I&U >.4 )%,, , !"#$%  .%=%..%,,

V#, (1,%!=%4 #, ")(V !#5% +.$!%#,%4U d(V%=%!B 5-% $-#./%, V%!% .(5 ,+/.+"+$#.5U M+5- #

$)(,%! )((X 19 5-% >7C +2#/%,B 5-% , !"#$% V#, ,2((5-%4 (. 2+$!( ,$#)%U

0@/



1KQ E) BH$

OE !S E) BH$

g P G UG G G . . S 4 u=
F F G G G UG G P . . S4 Z

(+ %B) I D$

0@[



?  I) 7 d

P ] U <cc
PGGGUGGG PG C

W  I) 7

F P G U G G G  y S 4 + =
9 P G G G UG G G !Z2 S4 )

.  I) 7

00@



/  I) 7

7+/ !% \U\`U :>; 3(5, V-%!% (35+$#) #.4 >7C +2#/%, V%!% 5#X%. (. 01 ,#23)%,l :D;

N(3(/!#3-9 ( " 01 ,#23)%, 1%"(!% #.4 #"5%! ZQ G 32 I& :GB FB JB aB `B PG !32

$(!!%,3(.4+./ 5( ,5#5+$B GUHB PUQB FUFB FU]B \UH $2S,;l )%"5 $() 2.e (35+$#) +2#/%, ( " 01

,#23)%, V+5- PGQG 2#/.+"+$#5+(.l !+/-5 $() 2.e >7C +2#/%, (" 01 ,#23)%, V+5- #. #!%#

( " QG 32 Y QG 32

M% "( .4 5-#5 #"5%! !(5#5+./ I&B 5-% )%#4+./ %4/% :5-% )%"5 %4/% +. ( ! ,5 49; ("

.+(1+ 2 ,#23)%, -#4 ,2#))%! V#=+.%,, (. 2#$!( ,$#)% :%U/U %9%, #.4 (35+$#)

2 +$!(,$(3%;B 1 5 -#, )#!/%! 2+$!( ,$#)% !( /-.%,,  .4%! >7CB #, ,-(V. +. 7+/ !% \UP\U

P D D



6C !( /-.%,, (15#+.%4 V+5- >7C V#, Pa\ .2 V+5-+. P 22 "!(2 5-% )%"5 %4/% #.4 J`

.2 #5 5-% $%.5%!U N-+, $( )4 1% # $(21+.%4 %""%$5 (" %)%$5!+$ "+%)4 #.4 ")(V 5-#5 $-#./%4

5-% 3()+,-+./ %""%$5+=%.%,, #5 5-% %4/%U

(+ %B) I D$

7+/ !% \U\]U N(3(/!#3-9 #5 5-% )%#4+./ %4/% $(23#!+./ #5 5-% $%.5%! (" 01 ,#23)% #"5%!

I&  .4%! FUF $2S, ")(VU N-% ,+^% (" 5-% (35+$#) +2#/%, V%!% \FG 32 Y FJG 32U N-% ,+^%

(" 5-% >7C +2#/%, V%!% QG 32 Y QG 32U :>; >7C +2#/% (. 5-% )%"5 %4/%l :D; >7C

+2#/% #5 5-% $%.5%!l :<; c35+$#) +2#/% (. 5-% )%"5 %4/%l :K; c35+$#) +2#/% #5 5-% $%.5%!

00?



->->W> PGAD#$GC$ !A AD!T  B&$ !G JEAA#%E!G DBM$ 

_. ,5#5+$ I&B 5-% $(.=%$5+(. +, 2#+.)9 "!(2 5-% .#5 !#) 2(=%2%.5 ( " 5-% %)%$5!()95%

4 % 5( 4%.,+59 #.4 5%23%!#5 !% 4+""%!%.$%,B #.4 5-+, 4(%, .(5 ,+/.+"+$#.5)9 $-#./% 5-%

5-+$X.%,, ( " /!#4+%.5 )#9%! ( " ") (!+.% :5-% %5$-#.5;U d(V%=%!B V-%. 5-% %)%$5!(4% +,

!(5#5+./ 4 !+./ I&B $(.=%$5+(. +.5!(4 $%4 19 ")(V $#..(5 1% +/.(!%4U > =%)($+59

1( .4#!9 )#9%! +, "(!2%4 .%#! 5-% , !"#$% ( " 5-% .+(1+ 2 %)%$5!(4% 4 % 5( 5-% ")(VU N-%

5-+$X.%,, ( " 5-+, =%)($+59 1( .4#!9 )#9%! +, iPP\je

I& ,() 5+(. #5 P] [< i`Hjl  GB 1 )X =%)($+59 ( " %)%$5!()95%B -%!% V% ,%)%$5 5-% 5#./%.5+#)

=%)($+59 #5 5-% $%.5%! ( " 5-% .+(1+ 2 ,#23)%,B V-+$- +, G Z\ UH $2S,l 9B 4+,5#.$% "!(2

+23#$5 3(+.5 :5-% )%#4+./ %4/%;U N-% ")(V !#5%  vG #5 5-% , !"#$% ( " .+(1+ 2 B #.4  v G

( 5,+4% 5-% =%)($+59 1( .4#!9 )#9%!U

_.,+4% 5-% =%)($+59 1( .4#!9 )#9%!B =%!9 $)(,% 5( 5-% 01 , !"#$% +, 5-% $(.$%.5!#5+(.

1( .4#!9 )#9%!B V-(,% 5-+$X.%,, +, `U M +5-+. 5-+, $(.$%.5!#5+(. 1( .4#!9 )#9%!B 2#,,

5!#.,3(!5 +, 2#+.)9 #$$(23)+,-%4 19 4+"" ,+(.U N-+, $(.$%.5!#5+(. 1( .4#!9 )#9%! +, #),(

$#))%4 4+"" ,+(. )#9%!U I=+4%.$% V#, "( .4 5-#5 5-% 4+"" ,+(. ( " ") (!+.% "!(2 1 )X

%)%$5!()95% 5( 5-% , !"#$% (" .+(1+ 2 +, 5-% !#5%Z)+2 +5+./ ,5%3 +. I& 3!($%,, ia\jU

N-%!%"(!% V% %Y3%$5 # ") (!+.% $(.$%.5!#5+(. /!#4+%.5 +, "(!2%4 V+5-+. 5-+, !%/+(.U N-%

5-+$X.%,, (" 5-+, 4+"" ,+(. )#9%! $#. #""%$5 5-% )+2 +5+./ $ !!%.5 4 !+./ 3()+,-+./U D9

#33)9+./ "(!$%4 $(.=%$5+=% ")(V .%#! 5-% %)%$5!(4% , !"#$%B , $- #, # !(5#5+./ 4+,X

%)%$5!(4% :6KI;B 5-% 5-+$X.%,, (" 5-% 4+"" ,+(. )#9%! $#. 1% $-#./%U d +/-%! #.(4%

!(5#5+./ ,3%%4 !%, )5, +. -+/-%! 3()+,-+./ $ !!%.5U N-% 5-+$X.%,, (" 5-% 4+"" ,+(. )#9%! +,

:\UP;

\ P FM-%!%e =B $(%""+$+%.5 ( " X+.%2#5+$ =+,$(,+59B F] $&S:PUHa /S$2 ;vPUaQYPG u $2 S, "(!

00-



%,5+2#5%4 5( 1% 5%., ( " 2+$!(., i`HjU >$$(!4+./ 5( ") +4 49.#2 +$, #.4 $(.=%$5+=% 2#,,

5!#.,"%! 5-%(!+%, iPP\jB 5-% !%)#5+(. 1%5V%%. 5-% 5-+$X.%,, ( " 5-% %""%$5+=% 4+"" ,+(. )#9%!

` #.4 5-% =%)($+59 1( .4#!9 )#9%! V` $#. 1% %Y3!%,,%4 #,

M-%!%e KRB 4+"" ,+(. $(.,5#.5 ( " ") (!+.%U

N( $(23#!% 5-% +.") %.$% ( " 5%23%!#5 !% #.4 ")(V !#5% (. 2#,, 5!#.,3(!5B V%

$#)$ )#5%4 5-% =%)($+59 1( .4#!9 )#9%! #.4 %""%$5+=% 4+"" ,+(. )#9%! 5-+$X.%,, #5 5-% $%.5%!

(" .+(1+ 2 #5 4+""%!%.5 ")(V !#5%, :GUHZ\UH $2 S,; #.4 5%23%!#5 !%, :PZQG [<;U N-%

49.#2+$ =+,$(,+59 #.4 4+"" ,+(. $(%""+$+%.5  ,%4 "(! $#)$ )#5+(. +, "!(2 !%"%!%.$% i`HjB

N-% !%, )5 +, ,-(V. +. 7+/ !% \UPJU

y \ J :\UF;

h%)($+59 1( .4#!9 )#9%! 5- +$X.%,, QD# 5 5- % $%. 5%! (" 01 ,#23)%

@>?
@>0/
@>0.
@>0W ¦ e 0;

_ [;

@>@/
$( 1 0[ ;

@>@.
@>@W
@>@?

g -@;

g W0;

G ] R@ ;

G P ?
7)(V !# 5% :$2 S,;

- W

00W



H 7AA$C&EN$ JEAA#%E!G DBM$ &FECZG$%% G B& &F$ C$G&$ ! A (+ %B)ID$

W@

-R

-@
g e D;

FQ ZZZZZZZZZZZZ >
C _ 8 [;
\ FG
h ` ` | 1 0[;

0R
g -@;

g W0 ;

] R@ ;

0@

R

G

KD!T  B&$ <C) s%=

7+/ !% \UJGU :>; N-% 5-+$X.%,, ( " 5-% =%)($+59 1( .4#!9 )#9%! #5 5-% $%.5%! (" .+(1+ 2

4 !+./ I& #5 4+""%!%.5 ")(V !#5%, #.4 5%23%!#5 !%,l :D; N-% 5-+$X.%,, ( " 5-% %""%$5+=%

4+"" ,+(. )#9%! #5 5-% $%.5%! ( " .+(1+ 2 4 !+./ I& #5 4+""%!%.5 ")(V !#5%, #.4 5%23%!#5 !%,

0(5+$% 5-#5 5-% 49.#2+$ =+,$(,+59 = ( " 5-% I& %)%$5!()95% 4%$!%#,%, #, 5%23%!#5 !%

+.$!%#,%,B V-+)% 5-% 4+"" ,+(. $(%""+$+%.5 ` +.$!%#,%, V+5- 5%23%!#5 !%U >$$(!4+./ 5(

%8 #5+(. :- U?;B 5-% 5-+$X.%,, ( " %""%$5+=% 4+"" ,+(. )#9%! +, 3!(3(!5+(.#) 5( = PSa #.4 K RPS\B

V+5- Kl +.$!%#,+./ V+5- 5%23%!#5 !% #.4 = 4%$!%#,+./ V+5- 5%23%!#5 !%U >$$(!4+./ 5(

P%8 #5+(. :\UP;B 5-% 5-+$X.%,, ( " 1( .4#!9 )#9%! +, (.)9 3!(3(!5+(.#) 5( = oB V-+$-

4%$!%#,%, V+5- 5%23%!#5 !%U N-%!%"(!% V% ,%% 5-#5 #5 5-% ,#2% ")(V !#5% 5-% 5-+$X.%,, ("

%""%$5+=% 4+"" ,+(. )#9%! #.4 5-% 5-+$X.%,, ( " 5-% 1( .4#!9 )#9%! 1%-#=% 4+""%!%.5)9 V+5-

$-#./+./ 5%23%!#5 !%U M +5-+. 5-% 5%23%!#5 !% !#./% "!(2 P [< 5( QG [<B +.$!%#,+./ ")(V

!#5% "!(2 G 5( \UH $2S,B 5-% $-#./% ( " 1( .4#!9 )#9%! 5-+$X.%,, +, #!( .4 P 22 #.4 5-%

$-#./% ( " 4+"" ,+(. )#9%! 5-+$X.%,, +, #1( 5 PGZFG 32U I=%. +" 5-% 4+"" ,+(. )#9%!

00R



5-+$X.%,, #5 \UH $2 S, +, !%4 $%4 5( -#)" ( " 5-% ,5#5+$ 3()+,-+./ $(.4+5+(.B 5-% 5-+$X.%,, ("

5-% 4+"" ,+(. )#9%! +, ,5+)) "#! 1%9(.4 5-% , !"#$% !( /-.%,, :5%., ( " .#.(2%5%!,;U N-%

, !"#$% !( /-.%,, V% 2%#, !%4 4+4 .(5 ,-(V # $(!!%)#5+(. 5( 5-% $-#./% (" 5-% 4+"" ,+(.

)#9%! 5-+$X.%,, V+5-+. 5-+, !#./%U _. (!4%! 5( #$-+%=% # 2(!% 4!#2#5+$ 4+"" ,+(. )#9%!

5-+$X.%,, $-#./% :"(! %Y#23)%B $(23#!#1)% 5( 5-% , !"#$% !( /-.%,, ,$#)%;B 5-% ")(V !#5%

V+)) .%%4 5( 1% +.$!%#,%4 5( 2(!% 5-#. - .4!%4, (" 5+2%, "#,5%!U N-+, 2#9 .(5 1% 3!#$5+$#)

"(! $#=+59 I& 3!($%,,U

D#,%4 (. ( ! #.#)9,+, V% 2#9 #.5+$+3#5% 5-#5 "(! $ !!%.5 $#=+59 I& 3!#$5+$%B 5-%

=#!+#5+(. ( " 5-% ")(V !#5% .%#! 5-% $#=+59 +..%! , !"#$% #5 $(.,5#.5 5%23%!#5 !% V+)) .(5

$# ,% .(.Z .+"(!2 !%2(=#)U

->W> ;!GCD#%E!G

M% ,5 4+%4 5-% %""%$5 ( " , !"#$% ")(V !#5% (. 3()+,-+./ !#5% #.4 !%, )5#.5 5(3(/!#3-9

4 !+./ I& (" .+(1+ 2U N-% ")(V !#5% !#./% V% ,5 4+%4 $(=%!%4 5-% ")(V !#5% +. !%#) $#=+59

I& 3!($%,,U < !!%.5Z5+2% $ !=% ,-(V%4 5-#5 5-% 5(5#) $ !!%.5 +.$!%#,%4 ,)+/-5)9 #, 5-%

, !"#$% ")(V !#5% +.$!%#,%4 "!(2 G 5( \UH $2S, 4 !+./ .+(1+ 2 ")(VZI&U d(V%=%!B 5-%

$-#./% +. 3()+,-+./ !#5% V+5-+. 5-+, ")(V !#./% V#, .(5 ,+/.+"+$#.5 %.( /- 5( #""%$5 5-%

2#,, )(,, (" .+(1+ 2 ,#23)%,U N-% 3!+2#!9 I& 3!($%,, V#, .(5 $-#./%4 19 , !"#$% ")(V

!#5% +. 5-+, !#./%U

N-% "+.#) , !"#$% 5(3(/!#3-9 #.4 & K "!(2 4+""%!%.5 ")(V !#5% #),( 4+4 .(5 =#!9

,+/.+"+$#.5)9U N-% 6C !( /-.%,, (. 2+$!( ,$#)% :QG 32 Y QG 32; V#, ,)+/-5)9

4%$!%#,%4 V+5- +.$!%#,+./ ")(V !#5%B V-+)% 5-% 6C !( /-.%,, (. 2#$!( ,$#)% :QGG 32 Y

QGG 32; V#, .(5 #""%$5%4 19 ")(V !#5%U N-% 5-+$X.%,, (" 5-% %""%$5+=% 4+"" ,+(. )#9%! (.

00.



.+(1+ 2 4%$!%#,%4 V+5- 5-% , !"#$% ")(V !#5% 4 !+./ I&U N-+, 2#9 $(.5!+1 5% 5( 5-% ,)+/-5

+.$!%#,% +. 5(5#) $ !!%.5 #.4 ,2#))%! -%+/-5 =#!+#5+(. (. 2+$!( ,$#)%U

I=%. 5-( /- ( ! ,5 49 +.4+$#5%, 5-#5 G Z\ UH $2 S, , !"#$% #$+4 ")(V #5 $(.,5#.5

5%23%!#5 !% -#, .( ,+/.+"+$#.5 +.") %.$% (. 5-% !%2(=#) !#5% #.4 5-% )#!/% ,$#)% , !"#$%

!( /-.%,,B +5 ,5+)) $#. 1% 1%.%"+$+#) 5( -#=% , !"#$% ")(V 4 !+./ $#=+59 I& 3!($%,,B "(!

3(,,+1)% +23!(=%2%.5, (. 2 +$!( ,$#)% , !"#$% !( /-.%,, #.4 2(!%  .+"(!2 5%23%!#5 !%

4+,5!+1 5+(. +. 5-% %)%$5!()95%U 0( ,+/.+"+$#.5 +23!(=%2%.5 +. 3()+,-+./ !#5% $#. 1% 2#4%

V+5-+. (3%!#5+(.#))9 "%#,+1)% !#./%, V+5- $ !!%.5 3!(4 $5+(. ,%5 3U

00V



;O1 :72 W

5B%$ !DE%FEGH !A (E!+E#) A! 92K1IIDECB&E!G% U

B B)$&$ 3I&E)EaB&E!G

W>0> PG& !J#C&E!G

7(! 2%$-#.+$#) (! :%)%$5!(Z; $-%2 +$#) 3()+,-+./B 5-% %""%$5, #!% #)) #$-+%=%4 19

#55#$X+./ 2%5#) V +5- #//!%,,+=% 2%4+#U 0(.% ( " 5-% 3!%,%.5 (35+(., $#. 1% %.=+!(.2%.5#)

"!+%.4)9 #.4 5+2% ,#=+./ #5 5-% ,#2% 5+2%U N( ,+/.+"+$#.5)9 +23!(=% # 5%$-.()(/9B ,(2%

5-+.X+./ ( 5 ( " 5-% 1(Y +, .%%4%4l 5-% +4%# ( " )#,%! 3()+,-+./ #33%#!, $(23)%5%)9 ( 5 ("

5-% 1(Y (" 5-% 5!#4+5+(.#) 2%5-(4,U M +5- .( $-%2 +,5!9 (! "(!%+/. 2#5%!+#), +.=()=%4B 5-%

3()+,-+./ 2#9 1% 4(.% 19 !%Z#!!#./+./ 5-% #5(2, (. 5-% 2#5%!+#) , !"#$%U c.% 2%!+5 ("

)#,%! 3()+,-+./ +, 5-#5 3()+,-+./ +, 4(.% +. # 4!9 %.=+!(.2%.5U N-+, 3!(=+4%, 5-%

3(,,+1+)+59 (" # 8 +$X !%3#+! (. 5-% $#=+5+%, +. $!9(2(4 )%, 5-#5 -#=% 1%%. (3%!#5%4 "(! #

V-+)% #.4 .%%4 5( 1% !%" !1+,-%4U M +5- 3!(2+,+./ !%, )5, "!(2 ( ! /!( 3 iPPJjB V% #!%

)((X+./ "(!V#!4 5( 3!%3#!% 5-+, 5%$-.+8 % "(! $#=+59S$!9(2(4 )% #33)+$#5+(.U

W>0>0> Q!&ENB&E!G !A DB%$ I!DE%FEGH %&#JM

N-% "+.#) ,5%3 +. 5-% 3!(4 $5+(. ( " .+(1+ 2 67 #$$%)%!#5(! $#=+5+%, +, !%2(=#) (" s

PGG ¡+2 "!(2 5-% +.5%!+(! , !"#$% i]Gj 19 $-%2 +$#) #.4S(! 2%$-#.+$#) 2%5-(4, +. (!4%! 5(

!%2(=% $(.5#2 +.#.5, #.4 4#2#/%U D ""%!%4 $-%2+$#) 3()+,-+./ :D<&;B V-+$- 3!(=+4%, #

00/



.+(1+ 2 , !"#$% %5$- V+5- # 2+Y5 !% ( " -94!(") (!+$B .+5!+$ #$+4 #.4 3-(,3-(!+$ #$+4, -#,

)(./ 1%%. 5-% 4(2 +.#.5 3!($%,, 1%$# ,% (" ,+23)+$+59 #.4 %""%$5+=%.%,,U I )%$5!(W

3()+,-+./ :I&; V+5- # -94!(") (!+$ Z , )" !+$ #$+4 2+Y5 !% ,%%, +.$!%#,+./  ,% #, # "+.#)

,5%3 5( !%2(=% 3%!"(!2#.$%Z)+2 +5+./ iF]j iQGj ,-#!3 "%#5 !%, $# ,%4 19 D<&B 1 5 , ""%!,

# ,)(V%! %5$-+./ !#5% #.4  ,%, # 2(!% $(23)%Y ,%5 3 ia\jU D(5- +.=()=% -#^#!4( , #$+4,

#.4 -#=% 3(5%.5+#) "(! -94!(/%. $(.5#2 +.#5+(. 3!(1)%2,U N-%!%"(!%B 3 !, +5 ( " /!%%.%!

#.4S(! "#,5%! 5!%#52%.5 2%5-(4, -#, .%=%! ,5(33%4U <%.5!+" /#) 1#!!%) 3()+,-+./ :<D&;B #

2%$-#.+$#) 2%5-(4B #=(+4, #//!%,,+=% $-%2 +$#) #.4 3!(=+4%, 2 +!!(!Z)+X% , !"#$%B 1 5 5-%

3!+$% +, 2 $- )(./%! 3()+,-+./ 5+2%U <D& 2#9  ,% # )+/-5 I& #, # "+.#) ,5%3 iPPQj iPPajU

c 5-%! #33!(#$-%, 1%+./ +.=%,5+/#5%4 +.$) 4% .(.Zd7 I& iPG`j iPPHj iPP`j iaQj iaJjB

3)#,2# %5$-+./ iPP]j iPFGj #.4 )#,%! 3()+,-+./ iPPJj iPFPjU

W>0>?> 5B%$ U)B&$ EBD EG&$ BC&E!G A#GJB)$G&BD BGJ DB%$ I!DE%FEGH
C!GC$I&

?#,%! 3!($%,,+./ +, 1#,%4 (. 5-% +.5%!#$5+(. 1%5V%%. )#,%! )+/-5 #.4 2#55%!U N-%

2%$-#.+,2 (" +.5%!#$5+(. 4%3%.4, (. )#,%! 3#!#2%5%!, #.4 5-% 3-9,+$#) #.4 $-%2 +$#)

3!(3%!5+%, ( " 5-% 2#5%!+#)U ?#,%! 3#!#2%5%!, +.$) 4% 5-% V#=%)%./5-B +.5%.,+59B ,3#5+#) #.4

5%23(!#) $(-%!%.$%B 3()#!+^#5+(.B #./)% (" +.$+4%.$% #.4 4V%)) 5+2% :+)) 2 +.#5+(. 5+2% #5

# 3#!5+$ )#! ,+5%;U C #5%!+#) 3!(3%!5+%, +.$) 4% +5, $-%2 +$#) $(23(,+5+(. #.4

2+$!(,5! $5 !%U M-%. #. +."!#!%4 :_6; )#,%! +.5%!#$5, V+5- 2%5#)B "!%% %)%$5!(., #!%

%Y$+5%4U N-% %Y$+5#5+(. %.%!/9 +, 4+,,+3#5%4 +.5( -%#5 V+5-+. # ,-(!5 5+2%U ?#,%! 1%#2 V+5-

)(V 5( 2%4+ 2 +.5%.,+5+%, $#. 1% $(.,+4%!%4 #, # -%#5 ,( !$% +.4 $+./ # 5%23%!#5 !% !+,%

(. 5-% , !"#$% #.4 +.5( 5-% 1 )X ( " 5-% 2#5%!+#)U N-% 5%23%!#5 !% 4+,5!+1 5+(. +,

4%5%!2+.%4 19 5-% (35+$#) #.4 5-%!2#) 3!(3%!5+%, ( " 5-% 2#5%!+#)U _" 5-%!% +, 3-#,%

00[





























































































































































































































http://arxiv.org/abs/1406.7276

















