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),(!".#(%9/.i b̀ )#$ ! M",$- 5 "- 9D=>VbO 7 "-$ "-8M-$ ",$- 9>bO % +.(."; 93bO 5-M"4

9DV:>[bO 5.%%#+N-5 #Y;/-( 9DUbO M$-; 9:BV0bO  (5 $ (5#8 ,(-YM+ .(-5 -$$#$ 9-ObH :$-;

-))-!"% 7-$- + //-5 )$#8 J "# Z 8#("4%H >4- S N +,- .%  %8##"4.(/ M $ 8-"-$ .( "4-

8#5-+O  (5 74-(  S N +,- .% /.N-( "4.% .(5.! "-% 8 (.M,+ ".#( )$#8 "4- 5-) ,+" %-"".(/H

>4- S N +,- .()+,-(!-% "4- (,8E-$ #) S(#"% 9%.8.+ $ "# .()+-!".#( M#.("%b 7."4.(  

%8##"4.(/ ),(!".#(e S N +,-% 7-$-  +"-$-5 5,- "# #E%-$N-5 #N-$)."".(/ #) "4- %M+.(-

),(!".#( "# "4- 5 " 92. ((-++.  (5 24 (bH >4- E-%" 8#5-+ 9+#7-%" =&2 N +,-b .% .( E#+5H

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH]]

> E+- IH V))-!" # ) $-/.#(O 5-(%.";O ! M",$- 5 "-O "-8M-$ ",$-O % +.(.";O 5-M"4O DUO  (5

M$-; #( ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ 8- ( +-(/"4 )$#8 "4- E-%" )." /-(-$ +.Q-5

 55.".N- 8#5-+ 9> E+- KbH 3,88-$ +#,(5-$ +-(/"4% )$#8 "4- K]\\ "# IJKI ;- $ !+ %%-%

!#++-!"-5 )$#8 A.$/.(. -%", $.(- 7 "-$% 7-$- ,%-5 )#$ "4.%  ( +;%.%H >4- 8#5-+ .("-$!-M"

9.(5.! ".(/ 8- ( 3,88-$ +#,(5-$ +-(/"4b  (5 -%".8 "-5 8- ( -))-!"% )#$ "4-

! "-/#$.! + ) !"#$% .( "4- 8#5-+  $- M$#N.5-5 .( %-!".#( =O 7."4  %%#!. "-5 %" (5 $5

-$$#$%O "1N +,-%O  (5  MM$#Y.8 "- %./(.).! (!- 1 N +,-%bH B-/.#( -%".8 "-% )#$ "4-

P 8-%O B MM 4 ((#!SO  (5 0#$S $.N-$% $-M$-%-(" -YM-!"-5 !4 (/-% .( ).%4 %.Q- $-+ ".N- "#

%.Q-% #E%-$N-5 .( 24-% M- S- T ;H D-(%."; -%".8 "-%  $- $-+ ".N- "# "4- ! "-/#$; "4 "

.(!+,5-% ;- $ !+ %%-% #) "4- 4./4-%" 5-(%."; 9_je %-- ./,$- ZbH >4- !#(".(,#,%O %8##"4-5

"-$8% .( "4- 8#5-+  $- +.%"-5 .( %-!".#( TO 7."4  %%#!. "-5 -%".8 "-5 5-/$--% #) )$--5#8

9-5)bO 4 N +,-%O  (5  MM$#Y.8 "- %./(.).! (!- 5 N +,-%bH V5) N +,-% kK 5-(#"- (#(+.(- $

%8##"4-$%HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH KJJ

> E+- _H F-(/"4 "4$-%4#+5% )#$ 0U0 3,88-$ +#,(5-$O E; 8#("4O E %-5 #( +-(/"41

)$-C,-(!;  ( +;%.% 9>,!S-;  (5  E$.Q.# IJK_bH 2 "!4-% )$#8 8#("4% .(5.! "-5 .( E#+5

 $- ,%-5 "# -%".8 "-  ( .(5-Y #)  E,(5 (!- )#$ 3,88-$ +#,(5-$HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKJK



?9A> ;: :9_@<BA

N\2 >B< -

./,$- KH B (5#8 %"$ ".).-5 % 8M+.(/ 5-%./( ,%-5 "# % 8M+- ;#,(/1#)1"4-1;- $ 3,88-$

+#,(5-$ .( 24-% M- S- T ;  (5 "4- P 8-%O 0#$SO  (5 B MM 4 ((#!S $.N-$% 9 )$#8

>,!S-;  (5  E$.Q.# IJK_bH 2#+#$-5  $- % .(5.! "- "4- L 5-M"4 %"$ " % 8M+-5 9KHI1_H^ 8O

_ H^1]HK 8O _H^1]HK 8  (5 kKIH\ 8bH >4- E+ !S +.(-% 5-8 $! "- "4- )#++#7(/ /-#/$ M4.!

% "$ " <HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH ZI

./,$- IH 3"$- 8)+#7 / ,/- %."-% 9$-5 5#"%b .( "4- 24-% M- S- T ; 7 "-$%4-5 74-$-

5 .+; 5.%!4 $/- $ "-% 9$-M#$"-5  % )"_R%-!b 7-$- 8- %,$-5H V./4" 8 d#$ "$.E," $.-% #)

24-% M- S- T ; 93,%C,-4 (( O :#"#8 !O P 8-%O B MM 4 ((#!SO =MM#8 ""#YO

: 8,(S;O ? "" M#(.O  (5 : ",Y-(" $.N-$%b 7-$- !#(%.5-$-5 .( "4- ! +!,+ ".#( #) "#" +

)$-%47 "-$ 5.%!4 $/- .("# 24-% M- S- T ;H >4- 24#M" (S B.N-$ 7 % -Y!+,5-5 5,- "# ."%

8.(.8 + 5.%!4 $/- $ "-H ./,$- !#,$"-%; #) 4""M<RR!4-% M- S-H,%/%H/#NR)- ",$-

8- %,$.(/(,"$.-("1%-5.8-("+# 5%H4"8 +HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH Z_

./,$- _H F#! ".#( #) "-8M-$ ",$-  (5 % +.(."; %" ".#(% 8#(."#$-5 E; "4- 24-% M- S-

T ; :$#/$ 8 9$-5 5#"%b  (5 !#(%.5-$-5 )#$ .(M," .( "4- 8#5-+ #) -(N.$#(8-(" +

!#(5.".#(%  (5 ;- $1!+ %% %"$-(/"4 #) 3,88-$ +#,(5-$ .( "4- 24-% M- S- T ; $-/.#(H

D .+; %,$) !- "-8M-$ ",$-  (5 % +.(."; N +,-% 7-$- .("-$M#+ "-5 )$#8  MM$#Y.8 "-+;

8#("4+; 8#(."#$.(/ 5 " !#++-!"-5  " - !4 %."- 9?H T$,%4O ,(M,E+.%4-5bHHHHHHHHHHHHHHHHHHHHHHHHHHH ZL

./,$- LH B-%.5, +% )$#8 "4- .(.". + 8#5-+ 5-%!$.E.(/ !4 (/-% .( "4- 3,88-$ +#,(5-$

.(5-Y #)  E,(5 (!- .( 24-% M- S- T ; )$#8 K]\\ "# IJKI ,%.(/  N-$ /- - %" 7.(5 .(

D-!-8E-$O "#" + )$-%47 "-$ 5.%!4 $/- )$#8 D-!-8E-$1 -E$, $;O  (5  N-$ /- %,$) !-

7 "-$ "-8M-$ ",$-  (5 % +.(."; )$#8 P (, $;1=M$.+H ?#5-+ $-%.5, +% 5,$.(/ "4- - $+;

9).++-5 !.$!+-%b  (5 + "- M-$.#5% 9#M-( !.$!+-%b  $- .(5.! "-5e (#"- "4 " "4- 8 d#$."; #)

$-%.5, +% )$#8 "4- - $+; M-$.#5  $- M#%.".N-O  (5 "4- 8 d#$."; #) $-%.5, +% )$#8 "4- + "-

M-$.#5  $- (-/ ".N-HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH ZZ

./,$- ZH &("-$ !".#( M+#"% )#$ M-$.#5  (5 -(N.$#(8-(" + N $. E+-% -Y 8.(-5 .( "4-

8#5-+ #) ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$  E,(5 (!-O K]\\ "# IJKIH @.(5 %M--5 .%

"4-  N-$ /- - %" 7.(5 .( D-!-8E-$e )$-%47 "-$ .% "4- "#" + )$-%47 "-$ 5.%!4 $/- )$#8

D-!-8E-$1 -E$, $;e "-8M-$ ",$- .% "4-  N-$ /- %,$) !- 7 "-$ "-8M-$ ",$- .( "4- T ;

)$#8 P (, $;1=M$.+e  (5 % +.(."; .% "4-  N-$ /- %,$) !- 7 "-$ % +.(."; .( "4- T ; )$#8

X
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P (, $;1=M$.+H :-$.#5 .%  ! "-/#$.! + ) !"#$ "# 5-%./( "- - $+; 9K]\\ "# K]]]e ).++-5

!.$!+-%b #$ + "- 9IJJJ "# IJKIe #M-( !.$!+-%b ;- $%H F.(-% #( "4- /$ M4%  $- "4- E-%" )."

+.(- $ $-+ ".#(%4.M "# "4- 5 " M#.("% )#$ - !4 M-$.#5  (5  $- %4#7( )#$ - %- #)

.("-$M$-" ".#( #(+;H : $ ++-+ +.(-% .(5.! "- (# .("-$ !".#( E-"7--( "4- ) !"#$ #) .("-$-%"

 (5 M-$.#5HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH Z`

./,$- `H B-+ ".N-  E,(5 (!- #) 3,88-$ +#,(5-$ .( "4- 24-% M- S- T ;  (5 "4-

E#""#8  (5 +#7-$ P 8-%O 0#$S  (5 B MM 4 ((#!S $.N-$% 5,$.(/ 3-M"-8E-$O U!"#E-$O

 (5 G#N-8E-$ )$#8 K]\\ "# IJKIH >7# .(5.!-% #) $-+ ".N-  E,(5 (!-  $- 5-M.!"-5

4-$-O E#"4 #) 74.!4 $-M$-%-("  %"$ ".).-5 8- (< #(- .% ! +!,+ "-5 )$#8 "4- 5-+" 

+#/(#$8 + %"$ ",8 8- (%  (5 "4- #"4-$O )$#8 "4- /-#8-"$.! %"$ ",8 8- (%HHHHHHHHHHHHHHHHHH Z^

./,$- ^H D-+" +#/(#$8 + .(5.!-% #)  E,(5 (!- )#$ ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$

! +!,+ "-5 )$#8 ! "!4-% .( 3-M"-8E-$O U!"#E-$  (5 G#N-8E-$ )$#8 K]\\ "# IJKIH >4-

).N- .(5.!-% 7-$- 5-N-+#M-5 )$#8 Z %M ". + 5#8 .(% #) % 8M+.(/  % .(5.! "-5 .( "4-

+-/-(5  (5 5-M.!"-5 .( ./,$- KHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHZ\

./,$- \H D-+" +#/(#$8 + .(5.!-% #)  E,(5 (!- )#$ 3,88-$ +#,(5-$ ! +!,+ "-5 )$#8

! "!4-% .( "4- 24-% M- S- T ;  (5 "4- +#7-$ P 8-%O 0#$S  (5 B MM 4 ((#!S $.N-$%

)$#8 K]\\ "# IJKIH >4- ^ .(5.!-% 7-$- 5-N-+#M-5 )#$ ^ "-8M#$ + 5#8 .(% #) % 8M+.(/O

 % .(5.! "-5 .( "4- +-/-(5HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH Z]

./,$- ]H B-%.5, +% )$#8 "4- 8#5-+ 5-%!$.E.(/ !4 (/-% .("4-3,88-$ +#,(5-$ .(5-Y #)

 E,(5 (!- .( 24-% M- S- T ; )$#8 K]\\ "# IJKI ,%.(/  N-$ /- - %" 7.(5 .( D-!-8E-$O

"#" + )$-%47 "-$ 5.%!4 $/- )$#8 D-!-8E-$1 -E$, $;O  N-$ /- %,$) !- 7 "-$

"-8M-$ ",$-  (5 % +.(."; )$#8 P (, $;1=M$.+O  (5  ! "-/#$.! + ) !"#$  !!#,(".(/ )#$

".8 - HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH`J

./,$- KJH UE%-$N-5 9).++-5 %C, $-b  (5 8#5-+1E %-5 9+.(-b -%".8 "-% # ) "4- 5-+" 1

+#/(#$8 + #)  E,(5 (!- )#$ ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ .( "4- 24-% M- S- T ;

$-/.#( )$#8 K]\\ "# IJKIH UE%-$N-5 N +,-%  $- ! +!,+ "-5 ,%.(/  5-+" 1+#/(#$8 +

 MM$# !4 )$#8 ! "!4-% #) 3,88-$ +#,(5-$ .( 24-% M- S- T ;  (5 "4- +#7-$ P 8-%O

0#$S  (5 B MM 4 ((#!S $.N-$% 5,$.(/ =,/,%"O 3-M"-8E-$O  (5 U!"#E-$H = /-(-$ + +.(- $

8#5-+ #) 3,88-$ +#,(5-$  E,(5 (!- 7 % ,%-5 "# #E" .( "4- 8#5-+ E %-5 M$-5.!".#(%e

) !"#$% .( "4- 8#5-+ .(!+,5-  N-$ /- - %" 7.(5 .( D-!-8E-$O "#" + )$-%47 "-$ 5.%!4 $/-

)$#8 D-!-8E-$1 -E$, $;O  N-$ /- %,$) !- 7 "-$ "-8M-$ ",$-  (5 % +.(."; )$#8 P (, $;1

=M$.+O  (5  ! "-/#$.! + ) !"#$  !!#,(".(/ )#$ ".8-H =MM$#Y.8 "-+; ^Zl #) "4- N $. ".#( .(

"4- .(5-Y #)  E,(5 (!- .% -YM+ .(-5 E; "4- 8#5-+HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH`K



./,$- KKH 3,88-$ +#,(5-$ %M 7(.(/ %"#!S E.#8 %% )#$ "4- 8.51="+ (".! %"#!S 9+.(-e

>-$!-.$# IJKIb  (5 "4- .(5-Y #)  E,(5 (!- #) ;#,(/1#)1"4-1;- $ 3,88-$ )+#,(5-$ 95 %4

+.(-  (5 ).++-5 !.$!+-%b ! +!,+ "-5 ,%.(/  5-+" 1+#/(#$8 +  MM$# !4  (5 ,%.(/ ! "!4-% #)

3,88-$ +#,(5-$ .( "4- 8 .(%"-8 #) 24-% M- S- T ;  (5 "4- +#7-$ P 8-%O 0#$S  (5

B MM 4 ((#!S $.N-$% 5,$.(/ =,/,%"O 3-M"-8E-$O  (5 U!"#E-$ )$#8 K]\\ "# IJKI HHHHHHHHHH `I

2[=:>VB I

./,$- KH 3 8M+.(/ +#! ".#(% 9).++-5 !.$!+-%b .( =,/,%" IJKI .( 24-% M- S- T ;  (5 +#7-$

P 8-%O 0#$S  (5 B MM 4 ((#!S $.N-$%H 3 8M+- %."-% )#$ - !4 8#("4  (5 ;- $ 7-$-

%-+-!"-5 $ (5#8+; )$#8  %"$ ".).-5 % 8M+.(/ 5-%./(H ./,$- !#,$"-%; #) @ H F#7-$;HHH KJ_

./,$- IH 3" ".#(% 8#(."#$-5 E; "4- 24-% M- S- T ; :$#/$ 8 .( "4- A.$/.(. M#$".#( #)

24-% M- S- T ;  (5 "4- +#7-$ P 8-%O 0#$S  (5 B MM 4 ((#!S $.N-$% 9).++-5 !.$!+-%bH

D .+; %,$) !- !4+#$#M4;++1# N +,-% )$#8 "4-%- %" ".#(% 7-$- .("-$M#+ "-5 )$#8 8#("4+;

8#(."#$.(/ 5 " )#$ P,(- "# G#N-8E-$O K]\\ "# IJKI 9?HT$,%4O ,(M,E+.%4-5b KJL

./,$- _H 3 8M+.(/ +#! ".#(% 9).++-5 !.$!+-%b 74-$- 3,88-$ +#,(5-$ 7-$- ! M",$-5 .(

- !4 $-/.#( )$#8 K]\\ "# IJKI< 24-% M- S- T ; 9E+,-bO +#7-$ B MM 4 ((#!S B.N-$

9#$ (/-bO +#7-$ P 8-% B.N-$ 9/$--(bO  (5 +#7-$ 0#$S B.N-$ 9$-5bHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKJZ

./,$- LH >-8M#$ + N $. ".#( .( "4- .(5-Y #)  E,(5 (!- )#$ 3,88-$ +#,(5-$ )$#8 "4-

K]\\ "# IJKI ;- $ !+ %%-% !#++-!"-5 .( "4- 24-% M- S- T ;  (5 +#7-$ P 8-%O 0#$S  (5

B MM 4 ((#!S $.N-$%H >4- .(5-Y 7 % ! +!,+ "-5 ,%.(/  %"$ ".).-5 8- ( E %-5 #( "4-

5-+" 1+#/(#$8 + -%".8 "- #) 8- (  E,(5 (!- .( - !4 %"$ ",8e ! "!4-% )$#8 =,/,%"O

3-M"-8E-$O  (5 U!"#E-$ 7-$- .(!+,5-5 .( "4.% ! +!,+ ".#(H #,$ ! "-/#$.-% #)

 MM$#Y.8 "-+; -C, + (,8E-$% #) #E%-$N ".#(% 7-$- ,%-5 "# 5.%!$-".Q-  E,(5 (!- 5 " 

)#$ ),$"4-$  ( +;%.%e "4- 5.%!$-"-  E,(5 (!- ! "-/#$.-%  $- .(5.! "-5 #( "4- $./4"  Y.%H

KJ`

./,$- ZH >#" + +-(/"4 #) ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ )$#8 "4- K]\\ "# IJKI

;- $ !+ %%-% !#++-!"-5 .( A.$/.(. -%", $.(- 7 "-$% 9(mK_OJL^bH >4- "$,(! ".#( .(5.! "-%

"4- +-(/"4 "4$-%4#+5 ,%-5 "# 5-%./( "- ;#,(/1#)1"4-1;- $ ).%4 9%-- > E+- _bH G#"- "4-

N $. ".#(  (5 $ (/- .( +-(/"4 )#$  (; /.N-( 8#("4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKJ^

./,$- `H D. /(#%".! M+#"% )#$ "4- /-(-$ +.Q-5  55.".N- 8#5-+#) "4- -))-!"% #) !#(%M-!.).!

5-(%.";O M$-;  E,(5 (!-O $-/.#(O ! M",$- 5 "-O "-8M-$ ",$-O % +.(.";O 5-M"4O  (5

5.%%#+N-5 #Y;/-( !#(!-("$ ".#( #( #E%-$N-5 +-(/"4% #) 0U0 3,88-$ +#,(5-$ )$#8



8,+".M+- ;- $ !+ %%-% "4 " $-!$,."-5 "# -%", $.(- 7 "-$% #) A.$/.(. E-"7--( K]\\  (5

IJKIH :+#"% 7-$- !$- "-5 ,%.(/ "4- c/ 8H!4-!S^),(!".#( .( BH >4- h1h M+#" M$-%-("% "4-

C, (".+-% #) "4- #E%-$N-5 +-(/"4 5.%"$.E,".#( 7."4 "4#%- #) "4- (#$8 + 5.%"$.E,".#(

9"4-#$-".! + C, (".+-%bHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKJ\

./,$- ^H V))-!" #) 5-(%."; #( ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ 8- ( +-(/"4 )$#8 "4-

K]\\ "# IJKI ;- $ !+ %%-% .( -%", $.(- 7 "-$% #) A.$/.(. $-+ ".N- "# %.Q- #) 3,88-$

+#,(5-$ .( "4- _j 5-(%."; ! "-/#$;H >4- +-(/"4 5.))-$-(!-% M$-%-("-5  $- "4- 8- (

-))-!" #) - !4 5-(%."; ! "-/#$; #( 3,88-$ +#,(5-$ +-(/"4 -%".8 "-5 E; "4-

/-(-$ +.Q-5  55.".N- 8#5-+ 9> E+- IbH .%4 .( "4- +#7-$ 5-(%."; ! "-/#$.-% 7-$-

%./(.).! ("+; + $/-$ "4 ( ).%4 .( "4- 4./4-%" 5-(%."; ! "-/#$; 9_jO ./,$- LbH >4- + $/-%"

).%4 #!!,$$-5  " "4- +#7-%"  E,(5 (!- 9J1K ).%4 M-$ "#7 bO )#++#7-5 E; %./(.).! ("+;

%8 ++-$ ).%4 +-(/"4%  %  E,(5 (!- .(!$- %-5H V$$#$ E $% $-M$-%-(" 8#5-+1E %-5 %" (5 $5

-$$#$%HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH KJ]

./,$- \H 3M ". + -))-!" #) $-/.#( #( ;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ 8- ( +-(/"4 .(

"4- B MM 4 ((#!SO 0#$S  (5 P 8-% $.N-$% $-+ ".N- "# "4- 24-% M- S- T ; )#$ "4- K]\\ "#

IJKI ;- $ !+ %%-%H >4- +-(/"4 5.))-$-(!-% M$-%-("-5  $- "4- -))-!" #) - !4 $-/.#( #(

3,88-$ +#,(5-$ 8- ( +-(/"4 -%".8 "-5 E; "4- /-(-$ +.Q-5  55.".N- 8#5-+ 9> E+- IbH

.%4 .( "4- B MM 4 ((#!SO 0#$SO  (5 P 8-% $.N-$% 7-$- %./(.).! ("+; %8 ++-$ "4 ( ).%4

#E%-$N-5 .( "4- T ;H =55.".#( ++;O ).%4 +-(/"4% .( "4- B MM 4 ((#!SO 0#$SO  (5 P 8-%

$.N-$% 7-$- %./(.).! ("+; 5.))-$-(" )$#8 - !4 #"4-$H V$$#$ E $% $-M$-%-(" 8#5-+1E %-5

%" (5 $5 -$$#$%HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKKJ

./,$- ]H V))-!" #) ! M",$- 5 "- 9=bO 7 "-$ "-8M-$ ",$- 9TbO % +.(."; 92bO 5-M"4 9DbO

5.%%#+N-5 #Y;/-( 9VbO  (5 !4+#$#M4;++1# !#(!-("$ ".#( 9 b #( ;#,(/1#)1"4-1;- $ 3,88-$
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# ) .%4-$.-%  (5 =C, ".! 3!.-(!-% Z_<K]`L1K]^_H
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IJK_bH >4- 7-./4"-5 /-#8-"$.! 8- ( .% #E" .(-5 E; "$ (%)#$8.(/ "4- ! "!4 9.(

(,8E-$%b ,%.(/ "4- ( ",$ + +#/ 9+( 9(j +bO (m(,8E-$ #) .(5.N.5, +%O K .%  55-5 "#  !!#,("

)#$ J ! "!4-% E-! ,%- +(9Jb .% ,(5-).(-5bO ! +!,+ ".(/ "4- 8- ( ! "!4 M-$ "#7 #) "4- +#/1

"$ (%)#$8-5 5 " .( - !4 %"$ ",8O 7-./4".(/ "4#%- 8- (% E; %"$ ",8  $-  (5

-%".8 ".(/ "4- %"$ ".).-5 8- ( )#$ "4- % 8M+.(/ 5#8 .(  !!#$5.(/ "# "4- )#++#7.(/

! +!,+ ".#( 92#!4$ ( K]^^b<

74-$- ( .% "4- %"$ ".).-5 8- (O H# .% "4- 7-./4" #) %"$ ",8 # 5-"-$8 .(-5 ,%.(/ "4-

%"$ ",8  $- O ( & .% "4- 8- ( ! "!4 .( %"$ ",8 .O  (5 ? .% "4- "#" + (,8E-$ #) %"$ " 9(mZ_

%"$ " bH >4- -%".8 "-5 8- ( 9;b .% E !S1"$ (%)#$8-5 "# ;.-+5  /-#8-"$.! 8- ( 96?b

! "!4 M-$ "#7 )#$ - !4 ;- $  !!#$5.(/ "# "4- )#++#7.(/ !#(N-$%.#( 924.""-(5-( K]]Ke

>,!S-;  (5  E$.Q.# IJK_b<

.%4-$.-% ! "!4-%O %,!4  % "4#%- )$#8 $-%- $!4 %,$N-;%O  $- ";M.! ++; 5.%"$.E,"-5

 %  +#/(#$8 + 5.%"$.E,".#(  (5 8 ; E- !4 $ !"-$.Q-5 E;  4./4 M$#M#$".#( #) Q-$#

! "!4-% 9:-((.(/"#( K]\_e :-((.(/"#( K]]`e ? ,(5-$  (5 :,(" IJJLbH T-! ,%- "#7%

7."4 Q-$# ! "!4-%  $- -(!#,("-$-5O  (5 "4- +#/ $."48 #) Q-$# .% ,(5-).(-5O  %8 ++

F

9 b

7; I ,( 91b

-/



M#%.".N- !#(%" (" 98#%" !#88#(+; Kb 8 ; E-  55-5 "# - !4 #E%-$N ".#( "# -( E+- +#/

"$ (%)#$8 ".#( 9?!=$5+- -"  +H K]]Je ? ,(5-$  (5 :,(" IJJLbH [#7-N-$O "4.% 8-"4#5 #)

 !!#,(".(/ )#$ Q-$# ! "!4-% .% E. %-5O  (5 8 ; +- 5 "# ,(5-$-%".8 "-% #) "4- M#M,+ ".#(

N $. (!- 9?!=$5+- -"  +H K]]JbH >4- E. % .(!$- %-% 7."4 "4- (,8E-$ #) Q-$# ! "!4-%

9?!=$5+- -"  +H K]]JbH ,$"4-$8#$-O "4- %-+-!".#( #) "4- M#%.".N- !#(%" (" 98#%"

";M.! ++;O Kb .%  $E."$ $; E-! ,%-  55.".#( #) #"4-$ %8 ++ !#(%" ("% 9-H/HO JHKb +- 5% "#

7.5-+; N $;.(/ %"$ ".).-5 8- (% 9? ,(5-$  (5 :,(" IJJLbH T-! ,%- #) "4-%-  (5 #"4-$

!#(!-$(%O "4- 7-./4"-5 /-#8-"$.! 8- ( %4#,+5 E- !#(%.5-$-5  %  8- %,$- #) $-+ ".N-

 E,(5 (!- "4 " .% .("-$M$-" E+- #(+; )#$ "4- %-$.-% #) #E%-$N ".#(% )$#8  /.N-( %,$N-;H

=(  +"-$( ".N- "# ,%.(/ "4- /-#8-"$.! 8- ( "# -%".8 "- 8- (  E,(5 (!- )#$

- !4 %"$ ",8 .% "# ,%- "4- 5-+"  MM$# !4 9? ,(5-$  (5 :,(" IJJLbH >;M.! ++;O "4-

5-+" 1+#/(#$8 + 8#5-+ 4 % E--( ,%-5 74-( "4- 5.%"$.E,".#( #) (#(1Q-$# ! "!4-% .%

+#/(#$8 +H @ ."4 "4.%  MM$# !4O Q-$# ! "!4-%  (5 (#(1Q-$# ! "!4-%  $- 8#5-+-5

%-M $ "-+;O  (5  E.(#8. + 8#5-+ .% ,%-5 "# 5-%!$.E- "4- #!!,$$-(!- #) Q-$# ! "!4-%H

=E,(5 (!- -%".8 "-%  $- "4-( ! +!,+ "-5 ,%.(/ "4- +#/1"$ (%)#$8-5 M$#5,!" #) "4-

8- (  (5 "4- M$#M#$".#( #) (#(1Q-$# ! "!4-% 9=."!4.%#( K]ZZe F# -"  +H K]]Ib<

74-$- (E# .% "4- 5-+" +#/(#$8 + 8- ( .( %"$ ",8 #6 & .% "4- M$#M#$".#( #) M#%.".N- "#7%

.( %"$ ",8 # 9! +!,+ "-5 E; 5.N.5.(/ "4- (,8E-$ #) M#%.".N- "#7% o"#7% 7."4 #(- #$ 8#$-

3,88-$ +#,(5-$p E; "4- "#" + (,8E-$ #) "#7% .( "4- %"$ ",8bO 1# .% "4- 8- ( #) "4- +#/

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

9_b
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GJ
"$ (%)#$8-5 ! "!4-% .( %"$ ",8 #: G#"- "4 " "4- 5-+" 1+#/(#$8 + 8- ( .%  5d,%"-5 E;

"#  !!#,(" )#$ E. % .8M $"-5 #( -%".8 "-% #) "4- 8- ( 5,- "# "4- %S-7-5 ( ",$- #) "4-

+#/(#$8 + 5.%"$.E,".#( 93M$,/-+ K]\_bH & ! +!,+ "-5  ( .(5-Y #)  E,(5 (!- )#$ 3,88-$

+#,(5-$ ,%.(/ "4- 5-+" 8#5-+ .( - !4 %"$ ",8O  (5 7-./4".(/ "4- 5-+" 1E %-5 8- (%

E; %"$ ",8 %.Q- )#++#7.(/ 8-"4#5% .(  E$.Q.# -"  +H 1#- >!,>/:

:$.#$ "# .8M+-8-(" ".#( #) "4- 5-+"  MM$# !4O ." 7 % (-!-%% $; "# M$#M-$+;

5-%!$.E- "4- 5.%"$.E,".#( #) "4- (#(1Q-$# ! "!4-% .( - !4 %"$ ",8H & ,%-5 "4- c ."5.%"$c

),(!".#( .( B "# -Y 8.(- "4- )." #) "4- (#$8 +O / 88 O  (5 +#/(#$8 + 5.%"$.E,".#( "# "4-

%"$ ",81%M-!.).! ! "!4 5 " H T-! ,%- ! "!4-% 8 ; -Y4.E." 5.))-$-(" 5.%"$.E,".#(% 5,- "#

!4 $ !"-$.%".!% %,!4  % 5-M"4  (5 $-/.#( 74.!4 N $.-5 E; %"$ ",8O & -Y 8.(-5 "4- ! "!4

5 " )#$ - !4 %"$ ",8 %-M $ "-+;H ,$"4-$8#$-O & !#8E.(-5 %"$ ",81%M-!.).! ! "!4-%

 !$#%% ;- $% 9K]\\ "# IJKIb 74.!4  ++#7-5 )#$  MM$#M$. "- % 8M+- %.Q- )#$ .5-(".).! ".#(

#) "4- ,(5-$+;.(/ 5.%"$.E,".#( #) "4- ! "!4H >4- E-%" 5-%!$.M".#( #) "4- %"$ ",81%M-!.).!

5.%"$.E,".#( #) "4- ! "!4 5 " 7 % .5-(".).-5 E; !#8M $.(/ =S .S-c% .()#$8 ".#(

!$."-$.#( 9=&2b )#$ - !4 5.%"$.E,".#( )."e %8 ++-$ =&2 N +,-% .(5.! "-5 E-""-$ )." "# "4- 5 " 

9=(5-$%#( IJJ\bH D-+" 9=b =&2 N +,-% 7-$- ! +!,+ "-5 )#$ - !4 %"$ ",8O  (5 $-M$-%-("

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

8#5-+% 9==&2kJe =(5-$%#( IJJ\bH

&(  55.".#( "# .(N-%"./ ".(/  (  +"-$( ".N- 8-"4#5 )#$ ! +!,+ ".#( #) "4- 3,88-$

+#,(5-$ .(5-Y #)  E,(5 (!-O &  +%# -Y 8.(-5 "4- -))-!" #) ,%.(/ ! "!4 5 " )$#8

 +"-$( ".N- %M ". +  (5 "-8M#$ + 5#8 .(% #) "4- $ (5#8 %"$ ".).-5 %,$N-;H >4- %M ". +
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 (5 "-8M#$ + 5#8 .(% ,%-5 "# ! +!,+ "- "4- 3,88-$ +#,(5-$ .(5-Y #)  E,(5 (!- 4 N-

E--( ,%-5 )#$  " +- %" "7# 5-! 5-% 7 ."4#," -N +, ".#(H & -Y 8.(-5 "4- %-+-!".#( #)

"4-%- 5#8 .(% E-! ,%- 0U0 3,88-$ +#,(5-$  E,(5 (!- .( 24-% M- S- T ; 4 % N $.-5

7.5-+; .( "4- + %" IZ ;- $% 9>,!S-;  (5  E$.Q.# IJK_bO  (5 E-! ,%- -(N.$#(8-(" +

!#(5.".#(% .( "4- E ;  (5 $.N-$% +.S-+; 4 N- !4 (/-5 5,$.(/ "4 " ".8- M-$.#5H #$

-Y 8M+-O 7- S(#7 "4 " 7 "-$ "-8M-$ ",$-% .( "4- 8.51="+ (".! $-/.#( 4 N- .(!$- %-5 .(

"4- + %" "7# 5-! 5-% 9G dd $ -"  +H IJJJe [ ;4#- -"  +H IJJ^bO  (5 "4.% 8 ; 4 N-  ))-!"-5

5.%"$.E,".#(%  (5  E,(5 (!-% #) ).%4-% .( "4.% $-/.#(H 2,$$-("+;O "4- 3,88-$ +#,(5-$

.(5-Y #)  E,(5 (!- .% ! +!,+ "-5 ,%.(/ ! "!4 5 " )$#8 "4- T ;  (5 "4- +#7-$ P 8-%O

0#$S  (5 B MM 4 ((#!S $.N-$% 9 ./,$- KbH &(  55.".#( "# E-.(/ ! M",$-5 .( "4-%- $-/.#(%O

3,88-$ +#,(5-$  $- $#,".(-+; ! M",$-5 .( "4- ,MM-$ $.N-$%O E," "4#%- $-/.#(% 4 N- (#"

E--( !#(%.5-$-5 .(  E,(5 (!- ! +!,+ ".#(% E-! ,%-  E,(5 (!- #) 3,88-$ +#,(5-$ .(

"4- ,MM-$ $.N-$% .% /-(-$ ++; +#7H T-! ,%- 3,88-$ +#,(5-$  E,(5 (!- .% ";M.! ++;

4./4-%" .( "4- T ;  (5 .( "4- +#7-$ P 8-% B.N-$O &  +%# .(N-%"./ "-5 "4- ,".+."; #) "4-%-

 $- %H >4,%O & ! +!,+ "-5 "4- .(5-Y #)  E,(5 (!- )#$ 3,88-$ +#,(5-$ E %-5 #( ! "!4

5 " )$#8 "4- )#++#7.(/ %M ". + 5#8 .(%< 9Kb "4- !,$$-("+; ,%-5 5#8 .( 9E ;  (5 +#7-$

$.N-$%be 9Ib "4- -(".$- % 8M+.(/ 5#8 .( 9.H-HO "4- E ;O  (5 +#7-$  (5 ,MM-$ $.N-$%be 9_b "4-

E ;e 9Lb "4- E ;  (5 +#7-$ P 8-% B.N-$e  (5 9Zb "4- +#7-$ E ;  (5 +#7-$ P 8-% B.N-$H

=+"-$( ".N- I  ++#7% )#$  %%-%%8-(" #) "4- -))-!" #) .(!+,5.(/ ! "!4-% .( "4- ,MM-$ $.N-$%

#( 3,88-$ +#,(5-$  E,(5 (!- ! +!,+ ".#(%H =+"-$( ".N-% _O LO  (5 Z $-5,!- "4- (--5

"# M$#!-%% % 8M+-% )$#8 + $/-$ %M ". + 5#8 .(%O  (5 "4,% 8 ; E- 8#$- -)).!.-(" .) %,!4
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.(5.!-% 7-$- )#,(5 "# E- $- %#( E+- $-M$-%-(" ".#(% #)  ((, +  E,(5 (!- #) 0U0

3,88-$ +#,(5-$H

3.8.+ $+;O & -Y 8.(-5 ! "!4 5 " )$#8 8,+".M+- "-8M#$ + 5#8 .(%H 0U0 3,88-$

+#,(5-$  $- )$-C,-("+; -(!#,("-$-5 E; "4- "$ 7+ %,$N-; E-/.((.(/ .( - $+; %,88-$

9P,(-bH 3,88-$ +#,(5-$ E-/.( "# +- N- A.$/.(. -%", $.-% .( + "- ) ++O ";M.! ++; .( U!"#E-$

 (5 G#N-8E-$ 9@.+S -"  +H K]\Je 2 M#%%-+ -"  +H IJK_e [-(5-$%#( -"  +H IJKLbH D,- "#

"4.% %- %#( + 8#N-8-("O  %./(.).! (" M#$".#( #) "4- M#M,+ ".#( 8 ; (#" E-  N .+ E+- "#

"4- "$ 7 + .( G#N-8E-$O  (5 .(5--5O )-7 ).%4  $- $#,".(-+; ! M",$-5 D-!-8E-$H >#

-(%,$- %,)).!.-(" % 8M+- %.Q-  " "4- %"$ ",8 +-N-+O & !#(%.5-$-5 ! "!4-% )$#8  8.(.8,8

#) "4$--18#("4%H &( "4.% 8 ((-$O  8.(.8,8 #) "4$-- % 8M+-% #!!,$$-5 .(  /.N-(

%"$ ",8 )#$  /.N-( "4$--18#("4 M-$.#5< "7# "# )#,$ %" ".#(%  $- %-+-!"-5 - !4 8#("4 .(

- !4 %"$ ",8 .( "4- T ;O  (5 #(- "# "7# %" ".#(%  $- %-+-!"-5 - !4 8#("4 .( - !4

%"$ ",8 .( "4- $.N-$% 9  E$.Q.#  (5 >,!S-; IJJ]bH >4- "-8M#$ + 5#8 .(% & -Y 8.(-5

.(!+,5-5< 9Kb 3-M"-8E-$1G#N-8E-$O 74.!4 .% "4- M-$.#5 !,$$-("+; ,%-5 "# ! +!,+ "- "4-

.(5-Y #)  E,(5 (!-O 9Ib =,/,%"1G#N-8E-$O #$ "4- !,$$-(" ".8- M-$.#5 M+,%  (

 55.".#( + %,88-$ 8#("4O 9_b P,+;1G#N-8E-$O #$ "4- !,$$-(" ".8- M-$.#5 M+,% "7#

 55.".#( + %,88-$ 8#("4%O 9Lb P,(-1G#N-8E-$ "4- !,$$-(" ".8 - M-$.#5 M+,% "4$--

 55.".#( + %,88-$ 8#("4%O  (5 %-N-$ + "4$--18#("4 M-$.#5% - $+.-$ "4 ( "4 " !,$$-("+;

,%-5< 9Zb P,(-1=,/,%"O 9`b P,+;13-M"-8E-$O  (5 9^b =,/,%"1U!"#E-$H

3M ". +  (5 "-8M#$ + N $. ".#(% .( "4- .(5-Y #)  E,(5 (!- 7-$- -Y 8.(-5 .(

3=3 q 93=3 &(%".","-O 2 $;O G2b ,%.(/  "7#1%"-M M$#!-%% )#$  E,(5 (!- -%".8 ".#(<
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! +!,+ ".#( #)  8- ( )#$ - !4 %"$ ",8O )#++#7-5 E; ! +!,+ ".#( #)  %"$ ".).-5 8- (

7-./4"-5 E; %"$ ",8  $- 9-C, ".#( KbH 3M ". + N $. ".#(% 7-$- -Y 8.(-5 ).$%"< &

! +!,+ "-5  ;- $+; .(5-Y #)  E,(5 (!- )#$ - !4  +"-$( ".N- %M ". + 5#8 .(O  (5 ,%-5  

%.8M+- /$ M4.! + !#8M $.%#( #) "4- $-%,+".(/ .(5.!-% "# -N +, "- "4- -))-!" #) %-+-!".(/  

5.))-$-(" %M ". + 5#8 .(H & .5-(".).-5 "4- %M ". + 5#8 .( #) .("-$-%" E; ,%.(/ "4- !,$$-("

%M ". + 5#8 .(  %  E-(!48 $S  / .(%" 74.!4  +"-$( ".N-% 7-$- -N +, "-5e ,(+-%%

-N.5-(!- %,MM#$"-5  +"-$ ".#( #) "4- %M ". + 5#8 .(O "4- !,$$-(" %M ". + 5#8 .( 7 %

$-" .(-5H X%.(/ "4- %-+-!"-5 %M ". + .(5-YO & -Y 8.(-5  +"-$( ".N- "-8M#$ + 5#8 .(%  (5

 / .( ,%-5 /$ M4.! + !#8M $.%#(% "# -N +, "- "4- -))-!" # ) N $. ".#(% .( "-8M#$ +

5#8 .(H G# %" ".%".! + "-%" 7 % ,%-5 "# %-+-!" "4- cE-%"c %M ". + #$ "-8M#$ + 5#8 .(% )#$

% 8M+.(/ E-! ,%- "4- N $.#,% .(5.!-% 7-$- (#" .(5-M-(5-("O "4,% N.#+ ".(/  

),(5 8-(" + %" ".%".! +  %%,8M".#( 9h,.((  (5 W-#,/4 IJJIbH

K-B#!9-8,-& " 4 $&9!)

V(N.$#(8-(" + ) !"#$% .(!+,5-5 .( "4- 8#5-+ 7-$- !4#%-( E %-5 #( E.#+#/.! + $- %#(.(/O

 (5 7-$- E-+.-N-5 "# E- "4#%- "4 " -Y-$" .()+,-(!- #( 3,88-$ +#,(5-$ + $N -H & !4#%-

"# -Y 8.(- 7.(5O )$-%47 "-$ 5.%!4 $/-O "-8M-$ ",$-  (5 % +.(."; 5,$.(/ 7 .("-$ 74-(

3,88-$ +#,(5-$ + $N -  $- M-+ /.!  (5 E-/.( -("-$.(/ A.$/.(. -%", $.-% 9B.E-.$# -"  +HO

#- !,B#,C/:

@.(5 3M--5  (5 D.$-!".#( .( @ .("-$

T-! ,%- M- S 3,88-$ +#,(5-$ %M 7(.(/ #!!,$% .( !#(".(-(" + %4-+) 7 "-$%

5,$.(/ 7 .("-$ 9?#$%- K]\KbO & -Y 8.(-5 7.(5 %M--5  (5 5.$-!".#( 5,$.(/ D-!-8E-$O
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P (, $;O  (5 -E$, $; 74-( "4- /$- "-%" (,8E-$ #) + $N - 7#,+5 +.S-+; E- .()+,-(!-5 E;

7.(515$.N-( "$ (%M#$" .("# 24-% M- S- T ;H ?#("4+;  N-$ /- 7.(5 %M--5  (5 5.$-!".#(

$-!#$5% )#$ "4-%- 8#("4%O )$#8 K D-! K]\^ "# I] -E IJKIO 7-$- #E" .(-5 )$#8 "4-

G ".#( + 2-("-$% )#$ V(N.$#(8-(" + :$-5.!".#(  (5 G ".#( + 2-("-$ )#$ ="8#%M4-$.!

B-%- $!4 94""M <RR777 H-%$+H(#  H/#NRM%5R5 " RB $.55-5R5 " H(!-MH $- ( +N%.%H4"8+bH

G#"- "4 " D-!-8E-$ 7.(5 %M--5  (5 5.$-!".#( )$#8 "4- M$.#$ ;- $ 7-$- !#(%.5-$-5

"#/-"4-$ 7."4 P (, $;  (5 -E$, $; 7.(5 5 " )#$ "4- ;- $ #) .("-$-%" 9-H/HO D-!-8E-$

K]\^ 5 " 7-$- !#(%.5-$-5 "# .()+,-(!- "4- K]\\ ;- $ !+ %%bH

?#("4+;  N-$ /- 7.(5 %M--5 8- %,$-8-("% 7-$- ! +!,+ "-5 )#$ \ %-!"#$% E %-5

#( 7.(5 5.$-!".#(< (#$"4O (#$"4- %"O - %"O %#,"4- %"O %#,"4O %#,"47-%"O 7-%"O  (5

(#$"47-%" 9PH 34-(O ,(M,E+.%4-5bH ?#("4+;  N-$ /- 7.(5 %M--5  (5 5.$-!".#( 7-$-

$-M$-%-("-5 E; X  (5 A !#8M#(-("%O 74-$- "4- X !#8M#(-(" $-M$-%-("% - %"17-%"

7.(5  (5 "4- A !#8M#(-(" $-M$-%-("% (#$"41%#,"4 7.(5H & ! +!,+ "-5  N-$ /- 7.(5

%M--5 98 /(.",5-b )#$ - !4 8#("4 E; !#8E.(.(/ 7.(5 N-!"#$% .( "4- X  (5 A 5.$-!".#(

,%.(/ "4- )#++#7.(/ %" (5 $5 -C, ".#( 93-$7 ;  (5  ,/4( IJJ_b<

>#" + @ .(5 3M--5 m A , I j A I 9Lb

># .5-(".); "4- 7.(5 5.$-!".#( "4 " 7 % 8#%" .()+,-(". + #( 0U0 3,88-$

+#,(5-$  E,(5 (!-O "#" + 7.(5 %M--5  (5 5.$-!".#( 9)#$  ++ \ 5.$-!".#(%b 5,$.(/

D-!-8E-$O P (, $;  (5 -E$, $; )#$ K]\^ "# IJKI 7-$- !#$$-+ "-5 7."4 8- ( 3,88-$

+#,(5-$  E,(5 (!- )$#8 K]\\ "# IJKIH & ,%-5 "4- !#$$-+ ".#( 92UBBb M$#!-5,$- .( 3=3

7."4  ( 9 >!#9!#  +M4 +-N-+ #) JHJZ "# 5-"-$8 .(- "4- %"$-(/"4 #) "4- +.(- $ $-+ ".#(%4.M
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9h,.((  (5 W-#,/4 IJJIb E-"7--( 7.(5  (5 3,88-$ +#,(5-$  E,(5 (!-H T-! ,%-

 N-$ /- - %" 7.(5 .( D-!-8E-$ 7 % "4- #(+; 7.(5 ) !"#$ %./(.).! ("+; !#$$-+ "-5 7."4

3,88-$ +#,(5-$  E,(5 (!- 9> E+- I< $mJHL_O :mJHJ_O %-- B-%,+"% E-+#7bO #(+; "4.%

) !"#$ 7 % .(!+,5-5 .( "4- 8#5-+H

=((, + $-%47 "-$ D.%!4 $/- .( @ .("-$

># ! +!,+ "-  ((, + )$-%47 "-$ 5.%!4 $/- 9$-M#$"-5  % ) "_R%-!b 5,$.(/ 7 .("-$ .("#

24-% M- S- T ;O & ,%-5 5 .+; )$-%47 "-$ 5.%!4 $/- $-!#$5% )$#8 "4- X(."-5 3" "-%

6-#+#/.! + 3,$N-; 9X363e 4""M<RR7 "-$5 " H,%/%H/#NR(7 .%b )#$ -./4" "$.E," $.-% #)

24-% M- S- T ; 9 ./,$- IbH >4-%- -./4" "$.E," $.-%  !!#,(" )#$ 8#$- "4 ( \Jl #) "4-

"#" + )$-%47 "-$ )+#7 .("# 24-% M- S- T ;O 7."4 "4- 3,%C,-4 (( 9ZKH_lbO :#"#8 !

9KZH]lb  (5 P 8-% 9\H]lb $.N-$% !#("$.E,".(/ "4- /$- "-%" M-$!-(" /- #) )$-%47 "-$

9> E+- KO ? H T$,%4 ,(M,E+.%4-5 5 " e 3!4,E-+  (5 :$."!4 $5 K]\`bH & ,%-5 5 .+;

)$-%47 "-$ 5.%!4 $/- )$#8 K D-! K]\^ "# I] -E IJKI 7."4 "4- -Y!-M".#( #) 5 " )#$ "4-

? "" M#(. B.N-$ 74.!4 7-$- (#"  N .+ E+- M$.#$ "# K D-! K]\]H T-! ,%- "4- ? "" M#(.

B.N-$  !!#,("% )#$ +-%% "4 ( KH_l #) )$-%47 "-$ )+#7 .("# 24-% M- S- T ; 9> E+- KbO

5.%!4 $/- 5 " )$#8 "4.% $.N-$ 7-$- #8 .""-5 )$#8 ! +!,+ ".#(% #)  ((, + 5.%!4 $/- .(

K]\\O 74-( )+#7 #E%-$N ".#(% 7-$- (#"  N .+ E+-H & ! +!,+ "-5 "#" + 5 .+; )$-%47 "-$

5.%!4 $/- .("# 24-% M- S- T ; E; %,88.(/ "4- 5 .+; 5.%!4 $/- $ "-% )#$ "4- \ $.N-$%H

>#" + !,8,+ ".N- )$-%47 "-$ 5.%!4 $/- )$#8 D-!-8E-$1 -E$, $; 7 % ! +!,+ "-5 )#$ - !4

;- $ 9K]\\ "# IJKIb  (5 ,%-5  %  ) !"#$ .( "4- +.(- $ 8#5-+H G#"- "4 " D-!-8E-$ )+#7

$ "-% )$#8 "4- ;- $ M$.#$ 7-$- ,%-5 .( 5.%!4 $/- ! +!,+ ".#(% )#$ "4- ;- $ #) .("-$-%"
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9-H/HO 5 .+; 5.%!4 $/- #E%-$N ".#(% )#$ D-!-8E-$ K]\^ 7-$- ,%-5 )#$ "4- K]\\

!,8,+ ".N- 5.%!4 $/- ! +!,+ ".#(bH

@ .( "-$ >-8M-$ ",$-  (5 3 +.(."; .( "4- T ;

3,$) !- "-8M-$ ",$-  (5 % +.(."; N +,-% 7-$- #E" .(-5 )$#8 "4- 24-% M- S- T ;

:$#/$ 8c%  MM$#Y.8 "-+; 8#("4+; 8#(."#$.(/ #) -(N.$#(8-(" + !#(5.".#(% 9@  "-$

h, +."; ?#(."#$.(/ D " E %-  N .+ E+-  " 777H!4-% M- S-E NH(-"R5 " be "4-%- 8#("4+;

5 " 7-$- "-8M#$ ++; .("-$M#+ "-5 9? H T$,%4O ,(M,E+.%4-5 5 " b "# M$#N.5- 5 .+; %,$) !-

"-8M-$ ",$-%  (5 % +.(.".-% )#$ "4- 24-% M- S- T ; 9 ./,$- _bH & ,%-5 "4-%- 5 .+;

.("-$M#+ "-5 #E%-$N ".#(% "# ! +!,+ "- 8- ( %,$) !- 7 "-$ "-8M-$ ",$-  (5 % +.(."; .(

24-% M- S- T ; #N-$  )#,$18#("4 M-$.#5 9)$#8 P (, $;1=M$.+b )#$ - !4 ;- $ 9K]\\ "#

IJKIbH & ,%-5 "-8M-$ ",$-  (5 % +.(."; #E%-$N ".#(% )$#8 #(+; 24-% M- S- T ; E-! ,%-

 ++ 3,88-$ +#,(5-$ 8,%" -(!#,("-$ "4-%- T ; !#(5.".#(% M$.#$ "# %-""+.(/ -."4-$ .( "4-

T ; #$ .( ."% "$.E," $.-%H

K-B#!9-8,-& " K==,$&) 9- 2L2 M.88,! 4"9.-+,! EF.-+ -$,

V(N.$#(8-(" + ) !"#$% 97.(5 %M--5  (5 5.$-!".#( .( 7.("-$O )$-%47 "-$ 5.%!4 $/-

.( 7 .("-$O  (5 "-8M-$ ",$-  (5 % +.(."; .( 7 .("-$b !#(%.5-$-5 .( "4- +.(- $ 8#5-+ #) 0U0

3,88-$ +#,(5-$  E,(5 (!- 7-$- %" (5 $5.Q-5 98- (mJO %" (5 $5 5-N. ".#(m+b M$.#$

"#  ( +;%.% "# -C, +.Q- "4- %! +- #) 8- %,$-8-("  (5 "#  ++#7 5.$-!" !#8M $.%#( #)

-))-!" %.Q- 9h,.((  (5 W-#,/4 IJJIbH ?#5-+ 5. /(#%".!% .(!+,5-5 -Y 8.( ".#( #)

"#+-$ (!- 9"# !4-!S )#$ 8,+".!#++.(- $.";  8#(/ -YM+ ( "#$; ) !"#$%b  (5 M ""-$(% .( "4-

$-%.5, +% 9"# -(%,$- N $. (!- 4#8#/-(-.";  (5 + !S #) %"$,!",$ + .%%,-%e h,.((  (5

1Y

http://www.chesapeakebav.net/data


W-#,/4 IJJIbH >4- .(.". + %" ".%".! + 8#5-+ ).""-5 "# "4- 5 " ,%.(/ "4- ?&aVD M$#!-5,$-

.( 3=3 7 %<

0.m:#j_.9@&GDb.j _I9D&3b. j:_9>V?:bd j9_L93=Fb. % & $(

74-$- 0d m 0U0 3,88-$ +#,(5-$ .(5-Y #)  E,(5 (!- .( "4- ."4 ;- $ 9.mK]\\ "#
IJKIbO  %%,8-5 "# E- (#$8 ++; 5.%"$.E,"-5e

_ #m #N-$ ++ 8- ( .(5-Y # )  E,(5 (!- )#$ "4- M#M,+ ".#( 5,$.(/ K]\\ "#
IJKIe

_ K 1L m M $". + $-/$-%%.#( !#-)).!.-("%  !!#,(".(/ )#$ "4- -))-!" #) - !4
) !"#$ 9@ &GDO D&3O >V?:O  (5 3=Fb #( 0d 4#+5.(/  ++ #"4-$ ) !"#$%
!#(%" ("e

@&GDp m 8- ( - %" 7.(5 %M--5 .( D-!-8E-$ .( ;- $ .e
D&3d m "#" + )$-%47 "-$ 5.%!4 $/- )$#8 D-!-8E-$1 -E$, $; .( ;- $ .e

>V?:d m 8- ( %,$) !- 7 "-$ "-8M-$ ",$- .( +#7-$ 24-% M- S- T ; )$#8
P (, $;1=M$.+ .( ;- $ .e

3=Fd m 8- ( %,$) !- % +.(."; .( +#7-$ 24-% M- S- T ; )$#8 P (, $;1=M$.+
.( ;- $ .e  (5

rd m $ (5#8 ,(-YM+ .(-5 -$$#$O  %%,8-5 "# E- (#$8 ++; 5.%"$.E,"-5
7."4 8- ( #) J  (5 %" (5 $5 5-N. ".#( #) !$sH

=++ ) !"#$% .( "4- 8#5-+ 7-$- !#(%.5-$-5 ).Y-5 -))-!"%H =+"4#,/4 "4.% 8#5-+

 !!#,("-5 )#$  MM$#Y.8 "-+; KLl #) "4- "#" + N $. ".#( .( 0U0  E,(5 (!-O 8#5-+

$-%.5, +% $-N- +-5  M ""-$( .(5.! ".(/ M##$ 8#5-+ )."< $-%.5, +% 7-$- M#%.".N- .( "4-

- $+; ;- $%O E," (-/ ".N- .( "4- + "-$ ;- $%O .(5.! ".(/  %;%"-8 ".! 9E,"  E$,M"b !4 (/-

.( "4- -))-!" #) 7.(5O )$-%47 "-$ 5.%!4 $/-O "-8M-$ ",$-O #$ % +.(."; #( 0U0  E,(5 (!-

 (5 %,//-%".(/  ( .(!#$$-!" 8#5-+ %"$,!",$- 9 ./,$- LbH >#  55$-%% "4- %"$,!",$ +

5-).!.-(!; #) "4- 8#5-+O & !#(%"$,!"-5  ! "-/#$.! + N $. E+-O cM-$.#5 R >4- c- $+;c M-$.#5

!#(%.%"-5 #) "4- ;- $% 7."4 8#%"+; M#%.".N- $-%.5, +% 9K]\\ "# K]]]bO  (5 "4- c+ "-c

M-$.#5 !#(%.%"-5 #) "4- ;- $% 7."4 8#%"+; (-/ ".N- $-%.5, +% 9IJJJ "# IJKIbH

=55.".#( ++;O & ,%-5 .("-$ !".#( M+#"% "# 5.%!-$( "4- M$-%-(!- #) M#"-(". + .("-$ !".#(%

E-"7--( M-$.#5 9c- $+;cO c+ "-cb  (5 "4- -(N.$#(8-(" + N $. E+-% 97.(5O )$-%47 "-$

1`



5.%!4 $/-O "-8M-$ ",$-  (5 % +.(.";e ./,$- ZbH >4- .("-$ !".#( E-"7--( 8- ( 7.(5

%M--5  (5 M-$.#5 7 % .(!+,5-5 .( "4- ).( + 8#5-+ E-! ,%- "4- -))-!" #) 7.(5 %M--5 #(

0U0  E,(5 (!- 5.))-$-5 5,$.(/ "4- - $+; M-$.#5 !#8M $-5 7."4 "4- + "- M-$.#5

95.))-$-(" %+#M-% #) "4- E-%" )." +.(-% "# "4- c- $+;c  (5 c+ "-c M-$.#5 7.(51%M--5 5 " bH

>4- ).( + %" ".%".! + 8#5-+ ).""-5 "# "4- 5 " ,%.(/ "4- ?&aVD M$#!-5,$- .( 3=3 7 %<

0.m:#j_.9@&GDbdj MI9D&3bd j__9>V?:b. j:L93=Fbd j MZ9:VBb.j M 9̀@&GDdt:VBdb j V.)

74-$- 0dO M JO @&GDpO D&3dO >V?:dO 3=Fd  (5 rd  $- 5-).(-5 M$-N.#,%+;  (5
:VBd m M-$.#5 N $. E+-O c- $+;c 9K]\\ "# K]]]b #$ c+ "-c 9IJJJ "# IJKIbO )#$

;- $ .e
@&GDdt:VBd m .("-$ !".#( E-"7--( 8- ( - %" 7.(5 %M--5 .( D-!-8E-$  (5 M-$.#5

.( ;- $ .e  (5
MZì m M $". + $-/$-%%.#( !#-)).!.-("%  !!#,(".(/ )#$ "4- -))-!" M-$.#5 9:VBb

 (5 "4- .("-$ !".#( E-"7--( 7.(5 %M--5  (5 M-$.#5 9@&GDt:VBb
#( 0d 4#+5.(/  ++ #"4-$ ) !"#$% !#(%" ("e

=% E-)#$-O  ++ ) !"#$% .( "4- 8#5-+ 7-$- !#(%.5-$-5 ).Y-5 -))-!"%H & -Y 8.(-5

$-%.5, +% )$#8 "4.% 8#5-+ "#  %%-%% 8#5-+ )."  (5 "4-  %%,8M".#( #) 4#8#/-(-."; #)

N $. (!-e &  +%# -Y 8.(-5 "#+-$ (!- "#  %%-%% !#++.(- $."; #) ) !"#$% 9h,.((  (5 W-#,/4

IJJIbH &(5-Y N +,-% M$-5.!"-5 E; "4- 8#5-+ 7-$- !#8M $-5 7."4 #E%-$N-5 .(5-Y N +,-%

/$ M4.! ++;H

1/



BV3XF>3

D-+,@ 9 = EF.-+ -$, G "$." &#9-

>4- .(5-Y #)  E,(5 (!- "4 " & %-+-!"-5 "# $-M$-%-(" ;#,(/1#)1"4-1;- $

 E,(5 (!- -8M+#;-5 "4- 5-+" 1+#/(#$8 + ! +!,+ ".#( 8-"4#5  (5 .(!+,5-5 3,88-$

+#,(5-$ ! "!4-% )$#8 "4- 24-% M- S- T ;  (5 "4- +#7-$ P 8-%O 0#$SO  (5

B MM 4 ((#!S $.N-$% 5,$.(/ =,/,%"O 3-M"-8E-$  (5 U!"#E-$H >4- 7-./4"-5 /-#8-"$.!

8- ( ! "!4 M-$ "#7  (5 "4- 5-+" 1+#/(#$8 + ! "!4 M-$ "#7 )#$ 0U0 3,88-$ +#,(5-$

-Y4.E."-5 %"$.S.(/+; %.8.+ $ M ""-$(% "4$#,/4 ".8- 9 ./,$- `bH [#7-N-$O & %-+-!"-5 "4-

5-+" 1+#/(#$8 + ! +!,+ ".#( E-! ,%- "4- 5-+" ! +!,+ ".#( E-""-$  !!#,("% )#$ Q-$#

! "!4-% 9." 5#-% (#" $-C,.$- "4-  55.".#( #)  (  $E."$ $; !#(%" (" "# Q-$# ! "!4-%  % 5#-%

"4- /-#8-"$.! 8- ( ! +!,+ ".#(bH ,$"4-$8#$-O "4- (#(1Q-$# ! "!4-% .( - !4 #) "4- Z_

%"$ " -Y4.E."-5  +#/(#$8 + 5.%"$.E,".#( 9> E+- _bH &(  %.(/+- %"$ ",8O "4- / 88 

5.%"$.E,".#( / N-  $- %#( E+- 5-%!$.M".#( #) "4- (#(1Q-$# ! "!4-% 9==&2 g IO XMM-$

P 8-% B.N-$O _ H^ 1] H+8 5-M"4be E-! ,%- "4- / 88 #$ +#/(#$8 + 5.%"$.E,".#( !#,+5 E-

,%-5 .( "4.% %M-!.).! ! %-O & !4#%- "4- +#/(#$8 + 5.%"$.E,".#( E-! ,%- "4 " 5.%"$.E,".#(

E-%" 5-%!$.E-5 "4- (#(1Q-$# ! "!4-% .( "4- 8 d#$."; 9]\lb #) %"$ " H ?#%" 9^]lb #) "4-

D-+" =&2 N +,-% )#$ "4- (#$8 +  (5 / 88 5.%"$.E,".#(% 7-$- /$- "-$ "4 ( (.(-O

.(5.! ".(/ +.""+- %,MM#$" )#$ "4- 5.%"$.E,".#( + )." 9=(5-$%#( IJJ\bH >4-$-)#$-O (-."4-$ "4-

(#$8 + (#$ "4- / 88 5.%"$.E,".#( !#,+5 E- ,%-5 "#  5-C, "-+; 8#5-+ ! "!4-%  " "4-

%"$ ",8 +-N-+H

1P



B-/ $5+-%% #) "4- %M ". + 5#8 .( !#(%.5-$-5O "4- .(5-Y #)  E,(5 (!- -Y4.E."-5

%.8.+ $ M ""-$(% "4$#,/4 ".8- 9 ./,$- ^bH =% +#(/  % "4- 24-% M- S- T ; 7 % .(!+,5-5 .(

"4- .(5-YO "4- 5-N. ".#( .( "4- 0U0  E,(5 (!- N +,- 7 % 8.(.8 +O %,//-%".(/ "4 "

! "!4-% .( "4- E ; 5$.N- "4- 0U0  E,(5 (!- .(5-YH @4-(  E,(5 (!- .% ! +!,+ "-5 )$#8

! "!4-% .( "4- 24-% M- S- T ;  (5 ,MM-$  (5 +#7-$ $.N-$%O "4- ! +!,+ "-5 .(5-Y .% +#7-$

"4 ( "4 " -%".8 "-5 )$#8 #"4-$ %M ". + 5#8 .(%H >4.% $-%,+"% E-! ,%- 3,88-$ +#,(5-$

 E,(5 (!- .% +#7-$ .( "4- ,MM-$ M#$".#(% #) "4- $.N-$%O ;.-+5.(/ +#7-$ ! +!,+ "-5

 E,(5 (!- N +,-%H 2#(N-$%-+;O .) 3,88-$ +#,(5-$ ! "!4-% )$#8 "4- +#7-$ 24-% M- S-

T ;  (5 +#7-$ P 8-% B.N-$  $- "4- #(+; ! "!4-% !#(%.5-$-5 .( "4- ! +!,+ ".#( #) "4-

.(5-Y #)  E,(5 (!-O "4- $-%,+" .%  4./4-$ .(5-Y N +,- E-! ,%- 3,88-$ +#,(5-$  $-

8#%"  E,(5 (" .( "4-%-  $- %H & !#(!+,5- "4 " "4- !,$$-(" %M ". + %! +- ,%-5 "# ! +!,+ "-

 E,(5 (!- )#$ 3,88-$ +#,(5-$ 924-% M- S- T ;  (5 +#7-$ $.N-$%b .% $- %#( E+-O  (5

"4-$-)#$- 5.5 (#"  +"-$ "4- %M ". + 5#8 .( #) "4- .(5-YH

=+"4#,/4 "4- .(5-Y ! +!,+ "-5 )#$ 8,+".M+- "-8M#$ + 5#8 .(% -Y4.E."-5 %.8.+ $

M ""-$(% )$#8 K]\\ "# IJKIO ! "!4-% 5,$.(/ =,/,%"O 3-M"-8E-$O  (5 U!"#E-$  $- +.S-+;

"# E-%" $-M$-%-("  E,(5 (!- #) 0U0 ).%4 .( "4- 24-% M- S- T ; $-/.#( 9 ./,$- \bH &(

/-(-$ +O  E,(5 (!- .% +#7-%" 74-( ! +!,+ "-5 )$#8 ! "!4-% .( P,(-1=,/,%"  (5 P,+;1

3-M"-8E-$H &(5.!-% ! +!,+ "-5 5,$.(/ "4.% ".8- M-$.#5  $- +#7-$ E-! ,%- 3,88-$

+#,(5-$ 8 ; (#" 4 N- ),++; $-!$,."-5 "# "4- /- $ .( P,(-  (5 P,+;O #$ E-! ,%- "4-;  $-

,( N .+ E+- "# "4- /- $ 5,- "# "4-.$ #!!,$$-(!- .( %4 ++#7 (,$%-$; 4 E." "% 94 E." "%

%4 ++#7-$ "4 ( KHI 8  $- (#" % 8M+-5 E; "4- "$ 7+ %,$N-;bH &(5.!-% #)  E,(5 (!-

! +!,+ "-5 )$#8 3,88-$ +#,(5-$ ! "!4-% .( 3-M"-8E-$1G#N-8E-$  (5 =,/,%"1

1U



G#N-8E-$  $- /-(-$ ++; 4./4-$ !#8M $-5 7."4 .(5.!-% ! +!,+ "-5 )$#8 #"4-$ ".8-

M-$.#5%e "4-%- .(5.!-% 8 ; E- .()+ "-5 E; 4./4-$ ! "!4 $ "-% #) 3,88-$ +#,(5-$ .(

G#N-8E-$H &( G#N-8E-$O 3,88-$ +#,(5-$ !#(!-("$ "- .( "4- +#7-$ P 8-% B.N-$  (5

"4- +#7-$ 24-% M- S- T ; E-)#$- +- N.(/ "4- E ; 9M-$%H #E%HbH

K-B#!9-8,-& " K==,$&) 9- 2L2 M.88,! 4"9.-+,! EF.-+ -$,

>4- ).( + 8#5-+ !#(" .(-5 "4- )#++#7.(/ ) !"#$%<  N-$ /- - %" 7.(5 %M--5 .(

D-!-8E-$O )$-%47 "-$ 5.%!4 $/- )$#8 D-!-8E-$ "# -E$, $;O 8- ( %,$) !- 7 "-$

"-8M-$ ",$-  (5 % +.(."; .( +#7-$ 24-% M- S- T ; )$#8 P (, $; "# =M$.+O  (5  

! "-/#$.! + ) !"#$  !!#,(".(/ )#$ ".8-H >4.% 8#5-+  !!#,("-5 )#$ ^Zl #) "4- N $. ".#( .(

3,88-$ +#,(5-$  E,(5 (!- )#$ "4- M-$.#5 K]\\ "# IJKI 9BImJH^ZbH >4- BIN +,- 7 %

! +!,+ "-5 E; ,%.(/ 8#5-+ $-%.5, +% )$#8 "4- ),++ 8#5-+  (5 $-%.5, +% )$#8 "4- (,++

8#5-+ 99(,++ 8#5-+ $-%.5, + 1 ),++ 8#5-+ $-%.5, +bR(,++ 8#5-+ $-%.5, +e 3.(/-$ K]]\bH &

-Y 8.(-5 8#5-+  %%,8M".#(%  (5 5-"-$8 .(-5 "4 " (#(- #) "4- ) !"#$% -Y4.E."-5

!#++.(- $."; 9 ++ "#+-$ (!- N +,-% 7-$- /$- "-$ "4 ( JHKO > E+- LbO  (5 (# M ""-$( 7 %

M$-%-(" .( "4- $-%.5, +% "# .(5.! "- 4-"-$#/-(-."; # ) N $. (!- 9 ./,$- ]bH UE%-$N-5  (5

M$-5.!"-5  E,(5 (!- N +,-% %4#7-5 %.8.+ $ M ""-$(% "4$#,/4 ".8- 9 ./,$- KJbH

>4- - $+; M-$.#5 9K]\\ "# K]]]b 7 % !4 $ !"-$.Q-5 E; 4./4-$ 3,88-$ +#,(5-$

 E,(5 (!- !#8M $-5 7."4 "4- + "-$ M-$.#5 9IJJJ "# IJKIb< 5,$.(/ "4- - $+; M-$.#5 "4-

8- ( .(5-Y 7 % _H_L ).%4 M-$ "#7 9]Zl 2+< IHJ_1LH`ZbO  (5 5,$.(/ "4- + "-$ M-$.#5 "4-

8- ( .(5-Y 7 % KHIZ ).%4 M-$ "#7 9]Zl 2+< JH^_1KH^^bH >4- #N-$ ++ 8- ( .(5-Y N +,-

M$-5.!"-5 )#$ "4- ".8- %-$.-% 9.("-$!-M"b 7 % KHKL ).%4 M-$ "#7 9]Zl 2+< JH\^1KHLKbH

1V



=N-$ /- 7.(5 %M--5 .( D-!-8E-$ 5.))-$-(". ++; .()+,-(!-5 3,88-$ +#,(5-$  E,(5 (!-

5,$.(/ "4- - $+; M-$.#5 !#8M $-5 7."4 "4- + "-$ M-$.#5<  %./(.).! (" .("-$ !".#( 7 %

M$-%-(" E-"7--( ".8 - M-$.#5 9- $+;O + "-b  (5 - %" 7.(5 %M--5 .( 7 .( "-$ 9 mKLHL]O

:gJHJKbH D,$.(/ "4- - $+; M-$.#5O %"$#(/-$  N-$ /- - %" 7.(5 %M--5% .( 7 .("-$

!#$$-%M#(5-5 "# 4./4-$  E,(5 (!- N +,-%O 74-$- % .( "4- + "-$ M-$.#5O  E,(5 (!- 7 %

%.8.+ $ $-/ $5+-%% #) 7.(5 %M--5 9 ./,$- ZbH ?- ( 7 .("-$ "-8M-$ ",$- .( "4- %,$) !-

7 "-$% #) 24-% M- S- T ; 7 %  %./(.).! (" ) !"#$ .( "4- 8#5-+ 9 m^HL_O :mJHJKbO

%,//-%".(/ "4 "  % 7 "-$ "-8M-$ ",$- .( "4- T ; .(!$- %-5O 0U0 3,88-$ +#,(5-$

 E,(5 (!-  +%# .(!$- %-5 98#5-+ -%".8 "- m JHZ`O ]Zl 2+< JH_Z1JH^^bH G-."4-$ 8- (

% +.(."; 9 mJHILO :mJH`_b (#$ "#" + )$-%47 "-$ .(M," 9 mJHI]O :mJH`Jb 7-$- %./(.).! ("

) !"#$% .( "4- 8#5-+H

0.



D&32X33&UG

3,$) !- 7 "-$ "-8M-$ ",$- 5,$.(/ 7 .("-$ .( 24-% M- S- T ; %./(.).! ("+;

.()+,-(!-5 3,88-$ +#,(5-$ ;- $1!+ %% %"$-(/"4 )$#8 K]\\ "# IJKI .( 24-% M- S- T ;

 (5 ."% "$.E," $.-%H >4- %./(.).! (" M#%.".N- -))-!" #) "-8M-$ ",$- #(  E,(5 (!- 7 %

-YM-!"-5O  % 4./4-$ "-8M-$ ",$-% 7."4.( "4- $ (/- #E%-$N-5 #N-$ "4.% ".8- M-$.#5

";M.! ++; +- 5 "# /$- "-$ %,$N.N +  (5 4./4-$ /$#7"4 $ "-% #) + $N +  (5 d,N-(.+- 3,88-$

+#,(5-$ 93Q-5+8 ;-$ -"  +H K]]Ie W--)-  (5 =E+- K]]_e T-(/"%#( K]]]bH &(!$- %-5

%,$) !- "-8M-$ ",$-% ! ( +- 5 "# .(!$- %-5 M4;"#M+ (S"#( M$.8 $; M$#5,!".#( 9[ $5.(/

-"  +H IJJIbO M$#N.5.(/ /$- "-$ )##5 $-%#,$!-% )#$ 3,88-$ +#,(5-$ /$#7"4 .( "4-

-%", $; 9? ++#;  (5 > $/-"" K]]LbH

& 5.5 (#" 5-"-!"  ( .()+,-(!- #) % +.(."; #$ )$-%47 "-$ 5.%!4 $/- #( ;- $1!+ %%

%"$-(/"4H >4.% 8 ; E- E-! ,%- "4-  N-$ /- % +.(."; 5,$.(/ 7 .("-$ )$#8 K]\\ "# IJKI

$ (/-5 )$#8 KZHL "# ILH^ M%,O 74.!4 8 ; (#" .()+,-(!- + $N + 3,88-$ +#,(5-$

 E,(5 (!-  (5 %,E%-C,-(" ;- $1!+ %% %"$-(/"4 E-! ,%- + $N + %,$N.N + .% (#" (#".!- E+;

 ))-!"-5 E; % +.(.".-% 7."4.( "4.% $ (/- 93M-!S-$ -"  +H K]]]bH $-%47 "-$ 5.%!4 $/- .(

24-% M- S- T ; 5,$.(/ 7 .("-$ 8 ; (#"  +"-$ -%", $.(- !#(5.".#(% %./(.).! ("+; -(#,/4 "#

 ))-!" "4- (,8E-$ #) 3,88-$ +#,(5-$ + $N - "4 " -("-$  (5  $- $-" .(-5 .(

24-% M- S- T ;H

[./4-$ #E%-$N-5  E,(5 (!-% #) 0U0 3,88-$ +#,(5-$ .( "4- - $+; M-$.#5 8 ;

E- 5,- "# N $. ".#(% .( %M 7(.(/ %"#!S E.#8 %% 933TbO !4 (/-% .(  /- !#8M#%.".#( #)

0-



%M 7(-$%O #$ $-/.#( + N $. E.+."; .( -(N.$#(8-(" + !#(5.".#(% "4 " M$#8#"- /$- "-$

%,$N.N + #) 0U0 .( "4-.$ (,$%-$; 4 E." "%H & -YM+#$- "4- +.S-+.4##5 #) - !4 #) "4-%-

M#%%.E+- -YM+ ( "#$; 8-!4 (.%8% E-+#7H

3,88-$ +#,(5-$ 33T 4 % .(!$- %-5 8#$- "4 ( -./4"1)#+5 5,$.(/ "4- + %" C, $"-$

!-(",$;O )$#8 ^OJLJ 8.++.#( 8-"$.! "#(% .( K]\] "# Z^OJIJ 8.++.#( 8-"$.! "#(% .( IJKK

9>-$!-.$# IJKIbH ?#$-#N-$O "4.% .(!$- %- 4 % E--( %#8-74 " +.(- $H >4$#,/4#," "4-

".8 - M-$.#5 #) .(!$- %.(/ 33TO $-!$,."8-(" #) 3,88-$ +#,(5-$ 4 % E--( 4./4+;

N $. E+-O %,//-%".(/ "4 " 33T  (5 $-!$,."8-("  $- (#" %"$#(/+; $-+ "-5 9 ./,$- KKe

>-$!-.$# IJKIe >,!S-;  (5  E$.Q.# IJK_bH >4- 4./4-%" $-!$,."8-(" #) 3,88-$ +#,(5-$

"# 24-% M- S- T ; #!!,$$-5 5,$.(/ ;- $% #) +#7 33T 9-H/HO K]]JO K]]KO K]]LbH F "-$ .(

"4- ".8- %-$.-%O 74-( 33T 7 % 4./4O $-!$,."8-(" 7 % /-(-$ ++; $-+ ".N-+; +#7H [#7-N-$O

E#"4 $-+ ".N-+; +#7 9-H/HO IJKKb  (5 4./4 9-H/HO IJJ\b $-!$,."8-(" 7-$- #E%-$N-5 .(

$-!-(" ;- $% 74-( 33T 7 % 4./4H

>4-  /- !#8M#%.".#( #) %M 7(.(/ ).%4 4 % !4 (/-5  % "4- 3,88-$ +#,(5-$

%"#!S 7 % $-E,.+" 9>-$!-.$# IJKIbO  (5 E-! ,%- #+5-$ .(5.N.5, +% 8 ; !#("$.E,"-

5.%M$#M#$".#( ++; 8#$- $-!$,."% "# "4- M#M,+ ".#( !#8M $-5 7."4 ;#,(/-$ .(5.N.5, +%O

!4 (/-% .( "4-  /- !#8M#%.".#( #) %M 7(-$% 8 ; 4 N- .()+,-(!-5 $-!$,."8-(" #)

3,88-$ +#,(5-$ 9[.+E#$(  (5 @ +"-$% K]]Ie h,.((  (5 D-$.%# K]]]bH>4- M-$!-(" /-

#)  /-1_  (5 #+5-$ 3,88-$ +#,(5-$ .( "4- !#88-$!. +  (5 $-!$- ".#( + ).%4-$.-% ! "!4

9.( (,8E-$%b 4 % .(!$- %-5 )$#8 #(+; Ll .( K]]_ 974-(  /-1J  (5  /-1K ).%4

M$-5#8.( "-5 "4- ! "!4-%bO "# \Jl .( IJKK 9>-$!-.$# IJKIbH &(  55.".#(O .( 8 $.(- ).%4-%

01



$-M$#5,!".N- #,"M," ";M.! ++; .(!$- %-% 7."4 E#5; %.Q- 9P-((.(/% -"  +H IJJKbO  (5 #+5-$O

+ $/-$ ).%4 8 ; M$#5,!-  /$- "-$ (,8E-$ #) -//%O 7."4 4./4-$ %,$N.N + $ "-%O !#8M $-5

7."4 "4 " M$#5,!-5 E; ;#,(/-$ ).%4 9T.$S-+ (5  (5 D ;"#( IJJZbH #$ 3,88-$ +#,(5-$O

)-!,(5."; .(!$- %-% 7."4 .(!$- %-% .( +-(/"4  (5 7-./4" 9?#$%- K]\KbO E," (# %",5.-%

4 N- E--( M,E+.%4-5 #( N $. ".#(% .( -// N. E.+."; 7."4  /- #) )-8 +- %M 7(-$%H =

M#M,+ ".#( 7."4  /$- "-$ (,8E-$ #) -YM-$.-(!-5 %M 7(-$% 9).%4 "4 " 4 N- %M 7(-5 .(

M$-N.#,% ;- $%b  (5  ( -YM (5-5  /- %"$,!",$- .% 8#$- +.S-+; "# M$#5,!-  + $/- ;- $

!+ %% 9T,!S+-; -"  +H K]]Ke ?,$ 7%S. -"  +H IJJKbH T-! ,%- ).%4.(/ ";M.! ++; $-8#N-% "4-

#+5-$O + $/-$ .(5.N.5, +% )$#8  M#M,+ ".#( 9T-$S-+-; -"  +H IJJLe T- 8.%4 -"  +H IJJ`e

[%.-4 -"  +H IJKJbO  (5 E-! ,%- 3,88-$ +#,(5-$ 7-$- 4.%"#$.! ++; #N-$).%4-5 9>-$!-.$#

IJKKe >-$!-.$# IJKIbO "4- #+5-$O + $/-$ .(5.N.5, +% 7-$- +.S-+; +-%%  E,(5 (" .( "4- - $+;

M-$.#5 9K]\\ "# K]]]bH 2#("$ $; "# 74 " 7#,+5 E- -YM-!"-5O 4./4 $-!$,."8-(" 7 %

#E%-$N-5 5,$.(/ "4.% - $+; M-$.#5 74-( %8 ++-$O ;#,(/-$ ).%4 7-$- 5#8.( ("  8#(/

%M 7(.(/ ).%4H &( $-!-(" ;- $%O 3,88-$ +#,(5-$ %M 7(.(/ %"#!S E.#8 %%  (5 "4-  /-

%"$,!",$- #) %M 7(-$% 4 N- E#"4 .(!$- %-5O %,//-%".(/  E,(5 (!- #) $-!$,."% %4#,+5

4 N- E--( 4./4-$ .( $-!-(" ;- $%O E," "4.% 7 % /-(-$ ++; (#" #E%-$N-5H >4-%- ).(5.(/%

%,MM#$" "4- 4;M#"4-%.% "4 " -(N.$#(8-(" + -))-!"% 8 ; E- 5$.N.(/ $-!$,."8-(" N $. ".#(%

.( 3,88-$ +#,(5-$O  " +- %" )#$ "4-  ((, + M#M,+ ".#( %.Q-% #) 0U0 ).%4 #E%-$N-5 #N-$

"4- + %" IZ ;- $% .( 24-% M- S- T ;  (5 "4- +#7-$ "$.E," $.-%H

.( ++;O 3,88-$ +#,(5-$  E,(5 (!- 8 ;  +%# E- .()+,-(!-5 E; +#(/1"-$8O

$-/.#( +1%! +- -(N.$#(8-(" + N $. E.+."; "4 " 7 % (#"  !!#,("-5 )#$ .( "4- 8#5-+ & ,%-5

"# 5-%!$.E- N $. ".#( .( ;- $1!+ %% %"$-(/"4 )#$ "4.% %M-!.-%H @##5  (5 =,%".( 9IJJ]b

00



5-%!$.E-5  %./(.).! (" $-/.8- %4.)" .( $-!$,."8-(" M ""-$(% #) 8,+".M+- %M-!.-% #) ).%4-%

7."4.( 24-% M- S- T ; %,!4 "4 "  ( 5$#8#,% ).%4 $-!$,."8-(" E-/ ( "# E- ) N#$-5 #N-$

%4-+)1%M 7(.(/ ).%4 $-!$,."8-(" .( K]]Ie "4-; -Y 8.(-5  ((, + $-!$,."8-("% )#$ "4-

M-$.#5 K]`\ "# IJJLH B-!$,."8-(" #) 3,88-$ +#,(5-$ 9 %4-+)1%M 7(.(/ %M-!.-%b .(

24-% M- S- T ; 7 % 4./4-%" .( K]]KO  (5 .( $-!-(" ;- $% 4 % $-8 .(-5 $-+ ".N-+; +#7

!#8M $-5 7."4 "4 " #) - $+.-$ ;- $%e "4- #E%-$N-5 !4 (/-% .( 3,88-$ +#,(5-$

$-!$,."8-(" M ""-$(% 8 ; E- $-+ "-5 "# "4- $-/.8- %4.)" M#%",+ "-5 E; @##5  (5 =,%".(

9IJJ]bH

B-+ ".#(%4.M% E-"7--( -(N.$#(8-(" + ) !"#$%  (5 $-!$,."8-(" 4 N- E--(

-Y 8.(-5 .( (,8-$#,% %",5.-%O E,"  $- $ $-+; ,%-5 "# M$-5.!" $-!$,."8-(" .( M$ !".!-

9?;-$% K]]\bH ?;-$% 9K]]\b -Y 8.(-5 (- $+; ZJ ! %-% 74-$- M,E+.%4-5 -(N.$#(8-("1

$-!$,."8-(" !#$$-+ ".#(% 7-$- $-1-Y 8.(-5 7."4 (-7 5 " H &( 8 (; ! %-%O "4- #E%-$N-5

-(N.$#(8-("1$-!$,."8-(" !#$$-+ ".#(% 7-$- (# +#(/-$ N +.5 74-( $-1"-%"-5 7."4 (-7

5 " H >4- )-7 !#$$-+ ".#(% "4 " 7-$- !#().$8-5 74-( $-1-Y 8.(-5 7-$-  %%#!. "-5 7."4

M#M,+ ".#(% (- $ "4- (#$"4-$( #$ %#,"4-$( +.8."% #)  %M-!.-%c $ (/-e "4-%- !#$$-+ ".#(%

)$-C,-("+; .(N#+N-5 "4- $-+ ".#(%4.M E-"7--( "-8M-$ ",$-  (5 $-!$,."8-("H G- $ "4-

!-("-$ #)  %M-!.-%c $ (/-O -(N.$#(8-("1$-!$,."8-(" $-+ ".#(%4.M% ";M.! ++; ) .+H

T-! ,%- 24-% M- S- T ; .% (- $ "4- %#,"4-$( +.8." #) -%", $.(- (,$%-$;  $- % )#$

3,88-$ +#,(5-$O !4 (/-% .( -(N.$#(8-(" + -))-!"% 8 ; E- 8#$- 5.%!-$(.E+- 4-$-H

=%.5- )$#8 "4- -Y 8.( ".#( #) .()+,-(". + M4;%.! +  (5 -(N.$#(8-(" + ) !"#$% #(

3,88-$ +#,(5-$ ;- $1!+ %% %"$-(/"4O $-%,+"% )$#8 "4.% %",5; %4#7 "4 " "4- $ (5#8

%"$ ".).-5 % 8M+.(/ 5-%./( #) "4- "$ 7 + %,$N-;  MM- $% "# M$#N.5- %,)).!.-(" % 8M+-% 7."4
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74.!4 "# / ,/- M ""-$(% .(  E,(5 (!- "4$#,/4 ".8-H : ""-$(% .(  E,(5 (!- ! ( E-

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

8- (b #$ ".8- M-$.#5  (5 %M ". + 5#8 .( #) ! "!4-% !#(%.5-$-5H >4- 5-+" 1+#/(#$8 +

8-"4#5 .%  $- %#( E+-  MM$# !4 "# ! +!,+ "- 3,88-$ +#,(5-$  E,(5 (!-  (5 5#-%

(#" $-C,.$- "4- ,%- #)  (  $E."$ $; !#(%" ("H >4,%O "4- 8#5.).-5 .(5-Y #)  E,(5 (!-

! +!,+ ".#( 8-"4#5 7.++ E- %,//-%"-5 )#$ .(!#$M#$ ".#( .("# %,E%-C,-(" 3,88-$

+#,(5-$ %"#!S  %%-%%8-("%H 3,88-$ +#,(5-$ ! "!4-% )$#8 =,/,%" "# U!"#E-$ )$#8

"4- 24-% M- S- T ;  (5 +#7-$ P 8-%O 0#$S  (5 B MM 4 ((#!S $.N-$% +.S-+; ! M",$-5 "4-

M#M,+ ".#( #) 3,88-$ +#,(5-$ .( 24-% M- S- T ; 5,$.(/  ".8- M-$.#5 74-( "4-

M#M,+ ".#( %.Q- #) 3,88-$ +#,(5-$ .% $-+ ".N-+; !#(%" ("O  (5 ).%4  $- + $/- -(#,/4 "#

E- !#(%.%"-("+;  N .+ E+-  (5 N,+(-$ E+- "# "4- "$ 7+H =+"4#,/4 "4- ;- $+; 5-+" 1

+#/(#$8 + .(5-Y #)  E,(5 (!- N +,-% 7-$- %.8.+ $ )#$  ++ %M ". + %! +-% !#(%.5-$-5O &

.(!+,5-5 ! "!4-% )$#8 8,+".M+- $.N-$% .( "4- .(5-Y #)  E,(5 (!- -%".8 "- 9N-$%,% ,%.(/

"4- T ;  (5 +#7-$ P 8-% B.N-$ #(+;b E-! ,%- - !4 $-/.#( 8 ; E- !4 $ !"-$.Q-5 E;

5.))-$-(" 4 E." "%O -(N.$#(8-(" + !#(5.".#(%O  (5 M$-5 "#$1M$-; !#88,(.".-% "4 " $-%,+"

.( N $. ".#(% .( /$#7"4  (5O M$-%,8 E+;O %,$N.N + #) 0U0 3,88-$ +#,(5-$H 0U0 3,88-$

+#,(5-$ .( "4- $.N-$%  $- ";M.! ++; %8 ++-$ "4 ( !#(%M-!.).!% )#,(5 .( "4- E ;e

),$"4-$8#$-O /$#7"4 .% 5-M-(5-(" #( 5-(%."; #) !#(%M-!.).!% 924 M"-$ IbH ># #E" .(  

$- %#( E+;  !!,$ "- $-M$-%-(" ".#( #) "4- 3,88-$ +#,(5-$ M#M,+ ".#( .( 24-% M- S-

T ;O & %,//-%" .(!+,5.(/ ! "!4-% )$#8 8,+".M+- $.N-$% %# "4 " $-/.#(1%M-!.).! N $. ".#(%  $-

$-)+-!"-5 .( "4- -%".8 "- #)  E,(5 (!-H

># ),$"4-$ .(N-%"./ "- "4- .("-$M+ ; #) M4;%.! +  (5 -(N.$#(8-(" + ) !"#$% #(

0`



3,88-$ +#,(5-$ $-!$,."8-("O  !#,M+-5 M4;%.! +1E.#+#/.! + 8#5-+ !#,+5 E-  MM+.-5e

"4-%- 8#5-+% 4 N- E-!#8- .(!$- %.(/+; !#88#( "# ,(5-$%" (5 ).%4 $-!$,."8-(" 9? .++-$

IJJ^bH #$ -Y 8M+-O  !#,M+-5 .(5.N.5, +1E %-5 4;5$#5;( 8.! 8#5-+ 4 % E--( ,%-5 "#

%",5; + $N + "$ (%M#$" #) "4- 2#88#( 3#+- M9", )9", )$#8 %M 7(.(/  $- % "# (,$%-$;

/$#,(5% .( "4- V(/+.%4 24 ((-+ 9B#!4-""- -"  +H IJKIbO  (5  M $".!+-1"$ !S.(/

4;5$#5;( 8.! 8#5-+ 4 % E--( ,%-5 "#  %%-%% "4- .()+,-(!- #) E-4 N.#$ #( + $N + #;%"-$

5.%M-$% + .( 24-% M- S- T ; 9G#$"4 -"  +H IJJ\bH &8M#$" (" !#(%.5-$ ".#(% M$.#$ "# "4-

 MM+.! ".#( #) "4.% ";M- #) 8#5-+ "# 3,88-$ +#,(5-$ .(!+,5- "4- .(!#$M#$ ".#( #) + $N +

!4 $ !"-$.%".!% 9%,!4  % E-4 N.#$O 8#$" +.";O  (5 /$#7"4b  (5 N $. ".#(% .( "4- +#! ".#( #)

3,88-$ +#,(5-$ %M 7(.(/  $- %H &(.". + -YM+#$ "#$; 8#5-+ $,(% ,%.(/  "4$--1

5.8-(%.#( + 4;5$#5;( 8.! 8#5-+ 9[#(/  (5 34-( IJKIb "# .(N-%"./ "- 3,88-$

+#,(5-$ + $N + "$ (%M#$" .(5.! "-5 "4- .8M#$" (!- #)).%4 E-4 N.#$ .( M$-5.!".(/ + $N +

"$ (%M#$" .("# 24-% M- S- T ; 9PH 34-(O M-$%H !#88HbH =+"4#,/4 "4- M$-!.%- %M 7(.(/

+#! ".#(9%b #) 3,88-$ +#,(5-$  $- ,(S(#7(O  (5  $- +.S-+; N $. E+- )$#8 ;- $ "# ;- $O

!-("-$% #)  E,(5 (!- #)  5,+" 3,88-$ +#,(5-$ )$#8 #))%4#$- "$ 7 + %,$N-; 5 " ! ( E-

,%-5 "# -%".8 "- %M 7(.(/ +#! ".#(H

B-%,+"% )$#8 "4.% %",5; -Y-8M+.); "4- .8M#$" (!- #) -Y"-$( + ) !"#$% #( 3,88-$

+#,(5-$ ;- $1!+ %% %"$-(/"4H =% !+.8 "- 7 $8%O -(N.$#(8-(" + ) !"#$% -Y 8.(-5 .( "4.%

%",5;  $- -YM-!"-5 "# !4 (/- .( 7 ;% "4 " 7.++ +.S-+; .()+,-(!- ).%4 $-!$,."8-(" M ""-$(%H

2+.8 "- !4 (/- .% 4;M#"4-%.Q-5 "#  +"-$ !#(5.".#(% .( 24-% M- S- T ; E;< .(!$- %.(/

7 "-$ "-8M-$ ",$-O 5-!$- %.(/ 5.%%#+N-5 #Y;/-( +-N-+%O .(!$- %.(/ %"$- 8)+#7O  (5

.(!$- %-5 $-/.#( + M$-!.M." ".#( 9G dd $ -"  +H IJKJbH 2+.8 "- !4 (/- .%  +%# -YM-!"-5 "#

0/



+- 5 "#  +"-$ ".#(% .( 7.(5 M ""-$(% .(!+,5.(/ .(!$- %-5 .("-(%."; #) %"#$8 -N-("% %,!4  %

"$#M.! + !;!+#(-% 9W(,"%#( -"  +H IJKIbH =+"-$ ".#(% .( 7.(5 M ""-$(% !#,+5  ))-!"

"$ (%M#$" #) 3,88-$ +#,(5-$ + $N -  (5 #"4-$ %4-+)1%M 7(.(/ %M-!.-%H &(  55.".#(O

 !.5.).! ".#( #) "4- #!- (%  %%#!. "-5 7."4 .(!$- %-5  "8#%M4-$.! 2UI +-N-+% 9D#(-; -"

 +H IJJ]b 8 ; 4 N-  5-+-"-$.#,% -))-!" #( 3,88-$ +#,(5-$H #$ -Y 8M+-O + E#$ "#$;

%",5.-% #) 3,88-$ +#,(5-$ %,Ed-!"-5 "# -+-N "-5 2 JI +-N-+% 9%,!4  % "4#%-  %%#!. "-5

7."4 #!- (  !.5.).! ".#(b %,//-%" "4 " $-5,!".#(% .( %,$N.N +O ".%%,- 5 8 /-  (5

 +"-$ ".#(% .( %S-+-" + -+-8-("% ! ( E- -YM-!"-5 5,$.(/ + $N + %" /-% 924 8E-$% -"  +H

IJK_bH &(!$- %-5 N $. ".#(% .( -(N.$#(8-(" + !#(5.".#(%  %%#!. "-5 7."4 !+.8 "- !4 (/-

 $- #) .8M#$" (!- )#$ "4-  %%-%%8-(" #) 3,88-$ +#,(5-$ $-!$,."8-(" E-! ,%- "4-%-

N $. ".#(% 8 ; .()+,-(!- ;- $1!+ %% %"$-(/"4  (5 %,E%-C,-(" M$#5,!".#( #) "4- %"#!SH

0P



F&>VB=>XBV 2&>VD

=E+-O WH IJJZH = $-1-Y 8.( ".#( #) ).%4 -%", $.(- 5-M-(5-(!-< -N.5-(!- )#$ !#((-!".N.";
E-"7--( -%", $.(-  (5 #!- ( 4 E." "%H V%", $.(- 2# %" +  (5 34-+) 3!.-(!- `L<Z1K^H

=E+-O WH @ HO  (5 ?H :H  4 ;H IJKJH V!#+#/; #) -%", $.(- ).%4-%< "-8M-$ "- 7 "-$% #) "4-
7-%"-$( (#$"4 ="+ (".!H P#4(% [#MS.(% X(.N-$%."; :$-%%O T +".8#$-H

=."!4.%#(O PH K]ZZH U( "4- 5.%"$.E,".#( #)  M#%.".N- $ (5#8 N $. E+- 4 N.(/  5.%!$-"-
M$#E E.+."; 8 %%  " "4- #$./.(H P#,$( + #) "4- =8-$.! ( 3" ".%".! + =%%#!. ".#(
ZJ<]JK1]J\H

=(5-$%#(O DH BH IJJ\H ?#5-+ E %-5 .()-$-(!- .( "4- +.)- %!.-(!-%H 3M$.(/-$O G-7 0#$SH

T- 8.%4O BHO 6H ?!  $+ (-O  (5 =H T-(%#(H IJJ`H F#(/-N."; #N-$).%4.(/H :$#/$-%% .(
U!- (#/$ M4; `\<I\]1_JIH

T-(/"%#(O DH =H K]]]H =C, !,+",$- #) %,88-$ )+#,(5-$ 9  ! "#$%&%() +,-& &.)b< %" ",% #)
S(#7+-5/-O !,$$-(" $-%- $!4  (5 ),",$- $-%- $!4 M$.#$.".-%H =C, !,+",$- K^`<_]1L]H

T-$S-+-;O 3H =HO ? H =H [.Y#(O BH PH F $%#(O  (5 ?H 3H F#N-H IJJLH .%4-$.-% %,%" .( E.+."; N. 
M$#"-!".#( #)  /- %"$,!",$-  (5 %M ". + 5.%"$.E,".#( #)).%4 M#M,+ ".#(%H .%4-$.-%
I]<I_1_IH

T-N-$"#(O BH PH [HO  (5 3H PH [#+"H K]Z^H U( "4- 5;( 8.!% #) -YM+#."-5 ).%4 M#M,+ ".#(%H
[-$ ? d-%";c% 3" ".#(-$; U)).!-O F#(5#(H

T.$S-+ (5O 2HO  (5 :H WH D ;"#(H IJJZH >4- .8M#$" (!- .( ).%4-$; 8 ( /-8-(" #) +- N.(/
"4- E./ #(-%H >$-(5% .( V!#+#/; u VN#+,".#( IJ<_Z`1_Z\H

T,!S+-;O FHO =H 38./.-+%S.O >H [ + N.SO VH 2 +5 $#(-O TH T,$(%O  (5 6H F ,$-(!-H K]]KH
@ .("-$ )+#,(5-$ ),.+9>",.!9-,$&,)  8,!#$ -.) $-M$#5,!".N- %,!!-%%H &&H V))-!"% #)
%M 7(.(/ ".8-  (5 )-8 +- %.Q- #( %.Q-O !#8M#%.".#(  (5 N. E.+."; #) -//%  (5 + $N -H
? $.(- V!#+#/; :$#/$-%% 3-$.-% ^L<KIZ1K_ZH

2 M#%%-+ O WH ? HO ?H 2H  E$.Q.#O  (5 BH @ H T$.++H IJK_H ? ./$ "#$;  (5 7."4.(1-%", $;
E-4 N.#$% #)  5,+" 3,88-$ +#,(5-$ 9  ! "#$%&%() +,-& &.)/ .(  + /##( %;%"-8 #)
"4- %#,"4-$( 8.51="+ (".! T./4"H .%4-$; T,++-".( KKK<K\]1IJKH

24 8E-$%O BHO =H 2 (5-+8#O VH [ E-!SO ? H :# !4O DH @.-!Q#$-SO WH 2##M-$O 2H
6$--().-+5O  (5 TH :4-+ (H IJK_H U!- (  !.5.).! ".#( -))-!"% .( "4- - $+; +.)-1%" /-%

0U



#) %,88-$ )+#,(5-$O  ! "#$%&%() +,-& &.): T.#/-#%!.-(!-% D.%!,%%.#(% KJ<K_\]^1
K_]I]H

24.""-(5-(O ? H VHO P$H K]]KH VN +, ".#( #) %M ". +R"-8M#$ + %#,$!-% #) N $. ".#( .( (-S"#(
! "!4  (5 "4- -)).! !; #) %"$ ".).-5 % 8M+.(/ .( "4- 24-% M- S- T ;H .( + $-M#$" "#
24-% M- S- T ; 3"#!S =%%-%%8-(" 2#88.""-- u GU==RG? 3H A.$/.(. &(%".","- #)
? $.(- 3!.-(!-O 6+#,!-%"-$ :#.("O A=H

2#!4$ (O @ H 6H K]^^H 3 8M+.(/ "-!4(.C,-%H _$5 -5.".#(H @ .+-;O G-7 0#$SH

D#(-;O 3H 2HO AH PH  E$;O BH =H --+;O  (5 PH =H W+-;M %H IJJ]H U!- (  !.5.).! ".#(< "4-
#"4-$ 2 JI M$#E+-8H =((, + B-N.-7% ? $.(- 3!.-(!- K<K`]1K]IH

VM.) (.#O 2H VHO  (5 BH 6 $N.(-H IJJKH F $N + "$ (%M#$" #( "4- ="+ (".! !#(".(-(" + %4-+) #)
G#$"4 =8-$.! <  $-N.-7H V%", $.(-O 2# %" +  (5 34-+) 3!.-(!- ZI<ZK1^^H

 E$.Q.#O ? H 2HO BH PH F "#,$O PH BH @##57 $5O  (5 2H H T#(Q-SH .( M$-MH VN +, ".(/
$-+ ".#(%4.M%  8#(/ .(5.!-% )$#8 ).%4-$;1.(5-M-(5-(" %,$N-;%H

 E$.Q.#O ? H 2HO  (5 >H DH >,!S-;H IJJ]H V%".8 ".(/ $-+ ".N- d,N-(.+-  E,(5 (!- #)
-!#+#/.! ++; .8M#$" (" ).().%4 .( "4- A.$/.(. M#$".#( #) "4- 24-% M- S- T ;H =((, +
$-M#$" "# "4- A.$/.(. ? $.(- B-%#,$!-% 2#88.%%.#(H A.$/.(. &(%".","- #) ? $.(-
3!.-(!-O 6+#,!-%"-$ M#.("O A=e \L MMH

6.E%#(O PH BHO  (5 BH 6H G dd $H IJJJH >4- $-%M#(%- #) 24-% M- S- T ; % +.(."; "# !+.8 "-1
.(5,!-5 !4 (/-% .( %"$- 8)+#7H F.8(#+#/;  (5 U!- (#/$ M4; LZ<K^`L1K^^IH

6,"4-$QO VH PH K]`^H .-+5 /,.5- "# "4- )+ ").%4-% #) "4- ) 8.+; T#"4.5 - .( "4- 7-%"-$(
G#$"4 ="+ (".!H XH3H .%4  (5 @.+5+.)- 3-$N.!- 2.$!.$!,+ $ I`_H L^ MH

[ $5.(/O FH @ HO ? H VH ? ++#(--O  (5 VH 3H :-$$;H IJJIH >#7 $5  M$-5.!".N- ,(5-$%" (5.(/
#) M$.8 $; M$#5,!".N."; .(  "-8M-$ "-O M $". ++; %"$ ".).-5 -%", $;H V%", $.(-O
2# %" +  (5 34-+) 3!.-(!- ZZ<L_^1L`_H

[ $-O PH =HO 3H >4#$$#+5O [H @ +%4O 2H B-.%%O =H A ++-1F-N.(%#(O  (5 2H P#(-%H IJJZH
T.#M4;%.! + 8-!4 (.%8% #) + $N + ).%4 .(/$-%% .("# 24-% M- S- T ;H ? $.(- V!#+#/;
:$#/$-%% 3-$.-% _J_<I]Z1_KJH

[ ;4#-O WHO 2H :H @ S-O >H 6H [,(".(/"#(O FH F,#O ? H DH 3!47 $"QO PH 34-)).-+5O VH @##5O TH
=(5-$%#(O PH T$ 5E,$;O =H D-6 -" (#O >H PH >$#;O  (5 DH @#+)-H IJJ^H : %"  (5 ),",$-
!4 (/-% .( !+.8 "-  (5 4;5$#+#/.! + .(5.! "#$% .( "4- X3 G#$"4- %"H 2+.8 "-
D;( 8.!% I\<_\K1LJ^H
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[-(5-$%#(O ? H PHO ?H 2H  E$.Q.#O  (5 PH =H F,!;H IJKLH ?#N-8-(" M ""-$(% #) %,88-$
)+#,(5-$ (- $  (  $".).!. + $--)< -))-!"% #)).%4 %.Q-  (5 -(N.$#(8-(" + !,-%H .%4-$.-%
B-%- $!4 KZ_<K1\H

[.+E#$(O BHO  (5 2H PH @ +"-$% H K]]IH h, ("." ".N- ).%4-$.-% %"#!S  %%-%%8-("< !4#.!-O
5;( 8.!%O  (5 ,(!-$" .(";H 24 M8 (  (5 [ ++O G-7 0#$SH

[#(/O THO  (5 PH 34-(H IJKIH B-%M#(%-% #) -%", $.(- % +.(.";  (5 "$ (%M#$" M$#!-%%-% "#
M#"-(". + ),",$- %- 1+-N-+ $.%- .( "4- 24-% M- S- T ;H V%", $.(-O 2# %" +  (5 34-+)
3!.-(!- KJL1KJZ<__1LZ H

[#,5-O VH K]\] H 3,E"+-".-%  (5 -M.%#5-% .( "4- - $+; +.)- #) ).%4-%H P#,$( + #) .%4
T.#+#/; _Z<I]1_\H

[#,5-O VH K]\]EH 2#8M $ ".N- /$#7"4O 8#$" +.";O  (5 -(-$/-".!% #) 8 $.(- ).%4 + $N -1
"-8M-$ ",$-  (5 .8M+.-5 + ".",5.( + -))-!"%H .%4-$; T,++-".( \^<L^K1L]ZH

[%.-4O 2HO =H 0 8 ,!4.O >H G S Q 7 O  (5 @H @ (/H IJKJH .%4.(/ -))-!"% #(  /-  (5
%M ". + %"$,!",$-% ,(5-$8.(- M#M,+ ".#( %" E.+."; #) ).%4-%H =C, ".! 3!.-(!-% ^I<K`Z1
K^\H

P-((.(/%O 3HO ?H PH W .%-$O  (5 PH DH B-;(#+5%H IJJKH ? $.(- .%4-$.-% V!#+#/;H T+ !S7-++
3!.-(!-O UY)#$5H

W--)-O ? HO  (5 WH =E+-H K]]_H : ""-$(% #) 8-" 8#$M4#%.% .( %,88-$ )+#,(5-$O
 ! "#$%&%() +,-& &.): P#,$( + #) .%4 T.#+#/; LI<^K_1^I\H

W--)-O ? HO  (5 WH =E+-H K]]LH 2#("$.E,".#(% #)  E.#".!  (5 E.#".! ) !"#$% "# %-""+-8-(" .(
%,88-$ )+#,(5-$O  ! "#$%&%() +,-& &.): 2#M-. I<LZ\1L`ZH

W-8MO @ HO @H T#;("#(O PH =5#+)O DH T#-%!4O  (5 @H T#.!#,$"H IJJZH V,"$#M4.! ".#( #)
24-% M- S- T ;< 4.%"#$.! + "$-(5%  (5 -!#+#/.! + .("-$ !".#(%H ? $.(- V!#+#/;
:$#/$-%% 3-$.-% _J_<K1I]H

W(,"%#(O >H BHO PH FH ?!T$.5-O PH 24 (O WH V8 (,-+O 6H [#++ (5O 2H F (5%- O &H [-+5O PH :H
W#%%.(O =H WH 3$.N %" N O  (5 ?H 3,/.H IJKIH >$#M.! + !;!+#(-%  (5 !+.8 "- !4 (/-H
G ",$- 6-#%!.-(!- 5#.< KJ HKJ_\ R(/-#^^]<+1^ H

F#O GH 2HO FH DH P !#E%#(O  (5 PH FH 3C,.$-H K]]IH &(5.!-% #) $-+ ".N-  E,(5 (!- )$#8 ).%4
%M#""-$ 5 " E %-5 #( 5-+" 1+#/(#$8 + 8#5-+%H 2 ( 5. ( P#,$( + #) .%4-$.-%  (5
=C, ".! 3!.-(!-% L]<IZKZ1IZI`H

? ++#;O WHO  (5 >H > $/-""H K]]LH V))-!"% #) $ ".#( +.8." ".#(  (5 +#7 1"-8M-$ ",$- #(
/$#7"4O E.#!4-8.! + !#(5.".#(O  (5 %,$N.N + #) d,N-(.+- %,88-$ )+#,(5-$ )$#8 I
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="+ (".! !# %" (,$%-$.-%H >$ (% !".#(% #) "4- =8-$.! ( .%4-$.-% 3#!.-"; KI_<K\I1
K]_H

? $".(4#O HO ? H D#+E-"4O &H A.-/ %O 2H ? H >-.Y-.$ O [H GH 2 E$ +O  (5 ?H =H : $5 +H IJJ]H
V(N.$#(8-(" + -))-!"% #( "4- $-!$,."8-(" N $. E.+."; #) (,$%-$; %M-!.-%H V%", $.(-O
2# %" +  (5 34-+) 3!.-(!- \_<L`J1L`\H

? ,(5-$O ?H GHO  (5 =H VH :,("H IJJLH 3" (5 $5.Q.(/ ! "!4  (5 -))#$" 5 " <  $-N.-7 #)
$-!-("  MM$# !4-%H .%4-$.-% B-%- $!4 ^J<KLK1KZ]H

?!=$5+-O TH [HO WH PH 6 %"#(O  (5 PH [H F 7"#(H K]]JH A $. ".#( .( "4- %.Q- #)  (.8 +
M#M,+ ".#(%< M ""-$(%O M$#E+-8%  (5  $".) !"%H P#,$( + #) =(.8 + V!#+#/; Z]<L_]1
LZLH

? .++-$O >H PH IJJ^H 2#("$.E,".#( #) .(5.N.5, +1E %-5 !#,M+-5 M4;%.! +1E.#+#/.! + 8#5-+% "#
,(5-$%" (5.(/ $-!$,."8-(" .( 8 $.(- ).%4 M#M,+ ".#(%H ? $.(- V!#+#/; :$#/$-%%
3-$.-% _L^<KI^1K_\H

?#$%-O @H K]\KH B-M$#5,!".#( #) "4- %,88-$ )+#,(5-$O  ! "#$%&%() +,-& &.) 9FHbH
P#,$( + #) .%4 T.#+#/; K]<K\]1IJ_H

?,$ 7%S.O 3HO :H B /#O  (5 VH >$.MM-+H IJJKH &8M !"% #) 5-8#/$ M4.! N $. ".#( .(
%M 7(.(/ !4 $ !"-$.%".!% #( $-)-$-(!- M#.("% )#$ ).%4-$; 8 ( /-8-("H &2V3 P#,$( +
#) ? $.(- 3!.-(!- Z\<KJJI1KJKLH

?,$5;O VH UHO  (5 PH =H ?,%.!SH IJK_H .-+5 /,.5- "# ).%4-% #) "4- 24-% M- S- T ;H P#4(
[#MS.(% X(.N-$%."; :$-%%O T +".8#$-H

?;-$%O BH =H K]]\H @4-( 5# -(N.$#(8-("1$-!$, ."8-(" !#$$-+ ".#(% 7#$Sv B-N.-7% .(
.%4 T.#+#/;  (5 .%4-$.-% \<I\Z1_JZH

G dd $O BH 6HO 2H BH :;S-O ? H TH =5 8%O DH T$-."E,$/O 2H [-$%4(-$O ? H W-8MO BH [#7 $"4O
? H BH ?,+4#++ (5O ? H : #+.%%#O DH 3-!#$O WH 3-++(-$O DH @ $5$#MO  (5 BH @##5H IJKJH
:#"-(". + !+.8 "-1!4 (/- .8M !"% #( "4- 24-% M- S- T ;H V%", $.(- 2# %" +  (5
34-+) 3!.-(!- \`<K1IJH

G dd $O BHO [H @ +S-$O :H =(5-$%#(O VH T $$#(O BH T#$5O PH 6.E%#(O AH W-((-5;O 2H W(./4"O PH
?-/#(./ +O BH Uc2#((#$O 2H :#+%S;O GH :%,";O TH B.!4 $5%O FH 3#$-(%#(O VH 3"--+-O  (5
BH 37 (%#(H IJJJH >4- M#"-(". + .8M !"% #) !+.8 "- !4 (/- #( "4- 8.51="+ (".!
!# %" + $-/.#(H 2+.8 "- B-%- $!4 KL<IK]1I__H

G#$!$#%%O TH FHO  (5 [H ? H =,%".(H K]\\H ? .55+- ="+ (".! E./4" 8-$.5.#( + 7.(5
!#8M#(-(" -))-!" #( E#""#8 7 "-$ "-8M-$ ",$-%  (5 %M 7(.(/ 5.%"$.E,".#( #)
="+ (".! !$# S-$H 2#(".(-(" + 34-+) B-%- $!4 \<`]1\\H
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G#$"4O VH @ HO wH 3!4+ /O BH BH [##5O ? H F.O FH w4#(/O >H 6$#%%O  (5 AH 3H W-((-5;H IJJ\H
A-$".! + %7.88.(/ E-4 N.#$ .()+,-(!-% "4- 5.%M-$% + # ) %.8,+ "-5 #;%"-$ + $N - .(  
!#,M+-5 M $".!+-1"$ !S.(/  (5 4;5$#5;( 8.! 8#5-+ #) 24-% M- S- T ;H ? $.(-
V!#+#/; :$#/$-%% 3-$.-% _Z]<]]1KKZH

G;."$ .O DHO H ? $".(4#O ? H D#+E-"4O PH B."#O  (5 ?H =H : $5 +H IJK_H V))-!"% #) +#! +  (5
+ $/-1%! +- !+.8 "- M ""-$(% #( -%", $.(- $-%.5-(" ).%4-%< >4- -Y 8M+- #)
98 &9)$%#)&.) 8#$!9>)  (5 98 &9)$%#)&.) 8#-.&.): V%", $.(- 2# %" +  (5 34-+)

3!.-(!- K_Z<I`J1I`\H

:-((.(/"#(O ? H K]\_H V)).!.-(" -%".8 "#$% #)  E,(5 (!-O )#$ ).%4  (5 M+ (S"#( %,$N-;%H
T.#8-"$.!% _]<I\K1I\`H

:-((.(/"#(O ? H K]]`H V%".8 ".(/ "4- 8- (  (5 N $. (!- )$#8 4./4+; %S-7-5 8 $.(-
5 " H .%4-$; T,++-".( ]L<L]\1ZJZH

:$."!4 $5O DH @H K]ZIH 3 +.(."; 5.%"$.E,".#(  (5 !.$!,+ ".#( .( "4- 24-% M- S- T ;
-%", $.(- %;%"-8H P#,$( + #) ? $.(- B-%- $!4 KK<KJ`1KI_H

h,.((O >H PHO  (5 BH TH D-$.%#H K]]]H h, ("." ".N- .%4 D;( 8.!%H UY)#$5 X(.N-$%."; :$-%%O
G-7 0#$SH

h,.((O 6H :HO  (5 ?H PH W-#,/4H IJJIH VYM-$.8-(" + 5-%./(  (5 5 "  ( +;%.% )#$
E.#+#/.%"%H 2 8E$.5/- X(.N-$%."; :$-%%O 2 8E$.5/-O XWH

B.E-.$#O HO VH [ +-O >H BH 2+ $5;O =H D- $;O VH PH [.+"#(O >H VH > $/-""O  (5 PH VH U+(-;H &(
$-N.-7H 2#8M#%.".#(  (5 "-8M#$ + M ""-$(% #) + $N + ).%4 .(/$-%% .("# 24-% M- S-
 (5 D-+ 7 $- T ;%H ? $.(- V!#+#/; :$#/$-%% 3-$.-%H

B.!-O PHO 3H aH 2 5$.(O  (5 @H 6H 2+ $SH IJJZH =%%-%%8-("  (5 8 ( /-8-(" #) )+ ").%4
%"#!S%H : /-% _K]1_L` #- BH GH 6.E%#(O -5."#$H + ").%4-%< T.#+#/;  (5 -YM+#." ".#(H
T+ !S7-++ :,EHO UY)#$5O XW H

B.!S-$O @H K]ZLH 3"#!S  (5 $-!$,."8-("H P#,$( + #) "4- .%4-$.-% B-%- $!4 T# $5 #)
2 ( 5 KK<ZZ]1`I_H

B#!4-""-O 3HO ? H [,$-"O VH B.N#"O  (5 UH : M-H IJKIH 2#,M+.(/ 4;5$#5;( 8.!  (5
.(5.N.5, +1E %-5 8#5-+% "# %.8,+ "- +#(/1"-$8 + $N + %,MM+; "# !# %" + (,$%-$;
 $- %H .%4-$.-% U!- (#/$ M4; IK<II]1ILIH

3!4,E-+O PH BHO  (5 DH @ H :$."!4 $5H K]\`H B-%M#(%-% #) ,MM-$ 24-% M- S- T ; "#
N $. ".#(% .( 5.%!4 $/- #) "4- 3,%C,-4 (( $.N-$H V%", $.-% ]<I_`1IL]H
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3!,++;O ? H VH IJKJH >4- .8M#$" (!- #) !+.8 "- N $. E.+."; "# 7.(515$.N-( 8#5,+ ".#( #)
4;M#Y. .( 24-% M- S- T ;H P#,$( + #) :4;%.! + U!- (#/$ M4; LJ<KL_Z1KLLJH

3-$7 ;O BH =HO  (5 PH 3H  ,/4(H IJJ_H 2#++-/- M4;%.!%H 3.Y"4 V5.".#(H >4#8M%#(O : !.).!
6$#N-O 2=H

3.(/-$O PH DH K]]\H X%.(/ 3=3 :BU2 ?&aVD "# )." 8,+".+-N-+ 8#5-+%O 4.-$ $!4.! + 8#5-+%O
 (5 .(5.N.5, + /$#7"4 8#5-+%H P#,$( + #) V5,! ".#( +  (5 T-4 N.#$ + 3" ".%".!%
I_<_I_1_ZZH

38."4O @H 6H K]^_H >4- 5.%"$.E,".#( #) %,88-$ )+#,(5-$O  ! "#$%&%() +,-& &.)6 -//%  (5
+ $N - #( "4- !#(".(-(" + %4-+) E-"7--( 2 M- 2#5  (5 2 M- F##S#,"O K]`Z 1K]`` H
.%4-$; T,++-".( ^K<ZI^1ZL\H

3M-!S-$O PHO =H 3!4$-.E-$O ? H ?!=$5+-O =H :#4#+-SO PH [-(5-$%#(O  (5 DH T-(/"%#(H K]]]H
?-" 8#$M4#%.% .( %,88-$ )+#,(5-$< -))-!"% #)  !!+.8 ".#( "# +#7  (5 4./4
% +.(.".-%H =C, !,+",$- K^`<KLZ1KZLH

3M$,/-+O DH K]\_H 2#$$-!".(/ )#$ E. % .( +#/1"$ (%)#$8-5  ++#8-"$.! -C, ".#(%H V!#+#/;
`L<IJ]1IKJH

3Q-5+8 ;-$O 3HO WH =E+-O  (5 BH B#,("$--H K]]IH 6$#7"4  (5 "-8M-$ ",$-1.(5,!-5
8#$" +."; #) ;#,(/1#)1"4-1;- $ %,88-$ )+#,(5-$ 5  ! "#$%&%() +,-& &.)/ .(
%#,"4-$( G-7 P-$%-;H 2#M-. K<KIJ1KI\H

>-$!-.$#O ? H IJKKH >4- %,88-$ )+#,(5-$ !4$#(.!+-% &&< (-7 %!.-(!-O (-7 !#("$#N-$%;O
IJJK 1IJKJ H B-N.-7% .( .%4 T.#+#/;  (5 .%4-$.-% IK<`\K1^KIH

>-$!-.$#O ? H IJKIH 3"#!S  %%-%%8-(" #) %,88-$ )+#,(5-$ )#$ IJKIH G ".#( + U!- (.!
="8#%M4-$.! =58.(.%"$ ".#(O G ".#( + ? $.(- .%4-$.-% 3-$N.!-O G#$"4- %" .%4-$.-%
3!.-(!- 2-("-$O K`` @  "-$ 3"$--"O @##5% [#+-O ?=O JIZL_ X3=H

>,!S-;O >H DHO  (5 ?H 2H  E$.Q.#H IJK_H V%".8 ".(/ $-+ ".N- d,N-(.+-  E,(5 (!- #)
-!#+#/.! ++; .8M#$" (" ).().%4 .( "4- A.$/.(. M#$".#( #) "4- 24-% M- S- T ;H =((, +
B-M#$" "# "4- A.$/.(. ? $.(- B-%#,$!-% 2#88.%%.#(H A.$/.(. &(%".","- #) ? $.(-
3!.-(!-O 6+#,!-%"-$ :#.("O A=e ]Z MMH

A ++-1F-N.(%#(O =H IJJKH UE%-$N ".#(% #) "4- 7.(51.(5,!-5 -Y!4 (/-  " "4- -("$ (!- "#
24-% M- S- T ;H P#,$( + # ) ? $.(- B-%- $!4 Z]<_]K1LK`H

@ +"-$%O 2H PHO  (5 DH F,57./H K]\KH V))-!"% #) 8- %,$-8-(" -$$#$% #( "4-  %%-%%8-(" #)
%"#!S1$-!$,."8-(" $-+ ".#(%4.M%H 2 ( 5. ( P#,$( + #) .%4-$.-%  (5 =C, ".! 3!.-(!-%
_\<^JL1^KJH
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@.+SO 3H PHO @ H 6H 38."4O DH VH B +M4O  (5 PH 3.E,(S H K]\JH :#M,+ ".#( %"$,!",$- #)
%,88-$ )+#,(5-$ E-"7--( G-7 0#$S  (5 +#$.5 E %-5 #( +.(- $ 5.%!$.8.( ("
 ( +;%.%H >$ (% !".#(% #) "4- =8-$.! ( .%4-$.-% 3#!.-"; KJ]<I`Z1I^KH

@##5O BH PHO  (5 [H ? H =,%".(H IJJ]H 3;(!4$#(#,% 8,+".5-! 5 + ).%4 $-!$,."8-(" M ""-$(%
.( 24-% M- S- T ;O X3=H 2 ( 5. ( P#,$( + #) .%4-$.-%  (5 =C, ".! 3!.-(!-% ``<L]`1
ZJ\H

a,O PHO @ H F#(/O PH DH @.//-$"O FH @H PH F (-$#++-O 2H @H T$#7(O BH ?,$",/,55-O  (5 BH BH
+##5H IJKIH 2+.8 "- )#$!.(/  (5 % +.(."; N $. E.+."; .( 24-% M- S- T ;O X3=H

V%", $.-%  (5 2# %"% _Z<I_^1I`KH

YY



>2W?BA
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> E+- KH F#(/1"-$8 9K]\\ "# IJKIb M-$!-(" /- #) 8- ( 5 .+; )$-%47 "-$ )+#7 ! +!,+ "-5
,%.(/ $-!#$5% )$#8 X363 / ,/.(/ %" ".#(%  " "4- \ 8 d#$ "$.E," $.-% # ) 24-% M- S- T ;
9? H T$,%4O ,(M,E+.%4-5bH B-%M-!".N- + (5  $- % #) - !4 7 "-$%4-5  $-  +%# +.%"-5O
!#,$"-%; #) 4""M<RR!4-% M- S-H,%/%H/#NR)- ",$-8- %,$.(/(,"$.-("1%-5.8-("+# 5%H4"8 +H

B.N-$ :-$!-(" /- #) +#7 F (5 =$- 9S8Ib

3,%C,-4 (( ZKH_ ^JOK\]

:#"#8 ! KZH] _JOJL_

P 8-% \H] K`OK]I

B MM 4 ((#!S IHK LOK_L

=MM#8 ""#Y IH\ _OL^`

: 8,(S-; IH_ IO^]I

? "" M#(. KH_ KOZ`I

: ",Y-(" KHJ ]]Z
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> E+- IH =N-$ /- 7.(5 5.$-!".#( )#$ %-+-!"-5 8#("4%  (5 !#$$-+ ".#( !#-)).!.-("% )#$ "4-

$-+ ".#(%4.M E-"7--( 7.(5 5.$-!".#(  (5 "4- 5-+" +#/(#$8 + .(5-Y #)  E,(5 (!- )#$

;#,(/1#)1"4-1;- $ 3,88-$ +#,(5-$ )$#8 K]]\ "# IJKIH @.(5 5.$-!".#( 5 "  $- )$#8

"4- G ".#( + 2-("-$% )#$ V(N.$#(8-(" + :$-5.!".#(  (5 G ".#( + 2-("-$ )#$ ="8#%M4-$.!

B-%- $!4H G .% "4- (,8E-$ #) ;- $% !#(%.5-$-5 )#$  ( +;%.%e G N +,-% +-%% "4 ( IZ #!!,$

E-! ,%- 7.(5 5.$-!".#( 5 " 7-$- 8.%%.(/H :- $%#(c% !#$$-+ ".#( !#-)).!.-("  (5

 %%#!. "-5 :1N +,-%  $- /.N-(O  (5 %./(.).! (" !#$$-+ ".#(% 9:gJHJZb  $- .(5.! "-5 .( E#+5H

@.(5 D.$-!".#( ?#("4 G 2#$$-+ ".#( :
G#$"4 D-!-8E-$ IZ JHJJ_ JH]]
G#$"4 P (, $; IZ JHKKJ JH`_
G#$"4 -E$, $; IZ JHJIK JH]I

G#$"4- %" D-!-8E-$ IZ 1JHJ\` JH`\
G#$"4- %" P (, $; IZ JHJ^K JH^L
G#$"4- %" -E$, $; IZ 1J HJ_L JH\^

V %" D-!-8E-$ IZ JHL_J JHJ_
V %" P (, $; IZ JHKKZ JHZ]
V %" -E$, $; IZ 1JHJ`] JH^L

3#,"4- %" D-!-8E-$ I_ 1JHKJ_ JH`L
3#,"4- %" P (, $; IZ JHK^Z JHLJ
3#,"4- %" -E$, $; IL 1JH_K] JHK_

3#,"4 D-!-8E-$ IZ 1JHK]K JH_`
3#,"4 P (, $; IL JHII^ JHI]
3#,"4 -E$, $; IZ 1JHJ_^ JH\`

3#,"47-%" D-!-8E-$ IZ JHIJ^ JH_I
3#,"47-%" P (, $; IZ JHJ\_ JH`]
3#,"47-%" -E$, $; IZ 1JHI_Z JHI`

@-%" D-!-8E-$ IZ JHKLI JHZJ
@-%" P (, $; IZ 1JH_^` JHJ`
@-%" -E$, $; IZ JHJ]^ JH`Z

G#$"47-%" D-!-8E-$ IZ 1JHJ_` JH\^
G#$"47-%" P (, $; IZ 1JHJ__ JH\\
G#$"47-%" -E$, $; IZ 1JHKKL JHZ]

YP



> E+- _H =S .S-c% .()#$8 ".#( !$."-$.#( 9=&2b )#$ )." #) "4- (#$8 +O / 88 #$ +#/(#$8 +

5.%"$.E,".#( "# (#(1Q-$# 3,88-$ +#,(5-$ ! "!4-% )$#8 K]\\ "# IJKI .( A.$/.(. 

-%", $.-%H 2 "!4 5.%"$.E,".#(% 7-$- -Y 8.(-5 E; %"$ ",8 9 ./,$- KbO  (5 ! "!4 5 " 7-$-

!#8E.(-5  !$#%% ;- $% )#$  ( +;%.%H D-+" 9=b =&2 N +,-% .(5.! "-5 "4- 5.))-$-(!- .( =&2

#) "4- 8#5-+  (5 "4- =&2 #) "4- 8#5-+ 7 ."4 "4- +#7-%" =&2 N +,-  8#(/ "4- 8#5-+%

!#(%.5-$-5H >4- 5-%!$.M".#( !#+,8( M$#N.5-% 5-" .+% #) "4- +#! ".#( -Y 8.(-5O .(!+,5.(/

"4- 5-M"4 $ (/- #) "4- %"$ ",8 98bH >#/-"4-$O "4- +#! ".#(  (5 5-%!$.M".#( ,(.C,-+;

5-).(- - !4 %"$ ",8H

==&2
F#! ".#(iiiiiiiiii D-%!$.M".#(iiiiiii G#$8 +iiiiiii6 88 iiiiiiiF#/(#$8 +

T#""#8 T ; @-%" KHI 1_ H^8 Z]H\J KKHKZ J

T#""#8 T ; V %" KHI1_ H^8 I\H]Z ^H^J J

T#""#8 T ; @-%" _ H^ 1] H+8 I^\HI\ ZZH`L J

T#""#8 T ; V %" _ H^ 1] H+8 IK_H\] LKH`K J

T#""#8 T ; 2-("$ + ]HK1KIH\8 LJLHIL `\H]J J

T#""#8 T ; k KIH\8 II]H_^ _KH__ J

F#7-$ T ; @-%" KHI 1_ H^8 `]HKJ KIHI` J

F#7-$ T ; V %" KHI1_ H^8 I_HK_ ZH^` J

F#7-$ T ; @-%" _ H^ 1] H+8 I^^HLK Z_HI^ J

F#7-$ T ; V %" _ H^ 1] H+8 I_LH^J LJH^K J

F#7-$ T ; 2-("$ + ]HK1KIH\8 I]KHJ\ L]HZL J

F#7-$ T ; k KIH\8 ZIKH_^ ]`HZI J

XMM-$ T ; @-%" KHI 1_ H^8 `ZHZL KIHI_ J

XMM-$ T ; V %" KHI1_ H^8 _KHZ\ ^HZZ J

XMM-$ T ; @-%" _ H^ 1] H+8 K]LHL\ LJH^J J

XMM-$ T ; V %" _ H^ 1] H+8 I__HK` LKH_Z J

XMM-$ T ; 2-("$ + ] HK 1KI H\8 _^`H\Z LIHL] J

XMM-$ T ; k KIH\8 _J]H\Z Z\HI^ J

T#""#8 0#$S KHI1_ H^8 ]JH`_ KJHL\ J

T#""#8 0#$S _ H^ 1] H+8 KJKH\` IJH]Z J

T#""#8 0#$S ] HK 1KIH\8 I^KH_^ L\H__ J

T#""#8 0#$S k KIH\8 K`IH^I _]HJ` J

F#7-$ 0#$S KHI1_ H^8 KI_HJZ ILHL\ J

F#7-$ 0#$S _H^ 1] H+8 I_ZH]Z ZKH^K J

F#7-$ 0#$S ]HK 1KI H\8 ZLH^J KIH^^ J

XMM-$ 0#$S KHI 1_ H^8 I]JHJ` Z]HZ` J

XMM-$ 0#$S _ H^ 1] H+8 IK_H\] LZH]L J

XMM-$ 0#$S k ]HK8 _`H^I ]HLJ J

T#""#8 B MM 4 ((#!S KHI1_ H^8 Z]H^L \H^J J

T#""#8 B MM 4 ((#!S _H^ 1] H+8 ^KH\` KLHLZ J

T#""#8 B MM 4 ((#!S ]HK 1KI H\8 ZLH`I KIHKI J
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> E+- _H 2#(".(,-5
==&2

F#! ".#(iiiiiiiiii D-%!$.M".#(iiiiiii G#$8 +iiiiiii6 88 iiiiiiiF#/(#$8 +

T#""#8 B MM 4 ((#!S k KIH\8 _KLH_^ `^HK] J

F#7-$ B MM 4 ((#!S KHI 1_ H^8 \IHKI K^HI\ J

F#7-$ B MM 4 ((#!S _ H^ 1] H+8 ILHL\ ZHKJ J

F#7-$ B MM 4 ((#!S ]HK 1KI H\8 ZJHZ_ KKHJ^ J

F#7-$ B MM 4 ((#!S k KIH\8 I_ZHZ_ ZZHL_ J

XMM-$ B MM 4 ((#!S KHI 1_ H^8 ZLHZ\ K_H`] J

XMM-$ B MM 4 ((#!S _ H^ 1] H+8 \IHZ` IKHL] J

XMM-$ B MM 4 ((#!S k ]HK8 I]H^L ^H\Z J

>#M B MM 4 ((#!S KHI 1_ H^8 KJHZI _HK] J

>#M B MM 4 ((#!S _ H^ 1] H+8 I\H`Z `H]K J

T#""#8 P 8-% KHI 1_ H^8 _\H`` ^H_\ J

T#""#8 P 8-% _ H^ 1] H+8 __KH`J `ZH^K J

T#""#8 P 8-% ]HK1KIH\8 ^^H\` K`H\^ J

T#""#8 P 8-% k KIH\8 LZ\H]_ ]`HKL J

F#7-$ P 8-% KHI 1_ H^8 LJH__ ]H^I J

F#7-$ P 8-% _ H^ 1] H+8 K_\H^\ I]H^I J

F#7-$ P 8-% ]HK 1KI H\8 K]ZHL\ LJHI^ J

XMM-$ P 8-% KHI 1_ H^8 `KHK_ KLH^Z J

XMM-$ P 8-% _ H^ 1] H+8 `^H_L K\HI_ J

XMM-$ P 8-% k ]HK8 LKHKJ KKH_Z J

>#M P 8-% KHI 1_ H^8 `H`\ IHK^ J

>#M P 8-% _ H^ 1] H+8 _H^] KHKL J
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> E+- LH >#+-$ (!- N +,-% )#$ ) !"#$% ,%-5 .( "4- 8,+".M+- +.(- $ $-/$-%%.#( "# 5-%!$.E-

!4 (/-% .( 3,88-$ +#,(5-$  E,(5 (!- )$#8 K]\\ "# IJKI .( "4- 24-% M- S- T ;

$-/.#(H >#+-$ (!- N +,-% +-%% "4 ( JHK .(5.! "- !#++.(- $.";  8#(/ M$-5.!"#$ N +,-%

9h,.((  (5 W-#,/4 IJJIbH

iiiiiiiiiii  !"#$iiiiiiiiiiiiiiiiiiii >#+-$ (!-
>-8M-$ ",$- JH]I

3 +.(."; JHIZ
=N-$ /- - %" 7.(5 .( D-!-8E-$ JH\^

>#" + $-%47 "-$ D.%!4 $/- JHIZ

`.
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2 a A=R?D 3" "- F.(-
) +, B-/.#(%

) + ) @-%"RV %"
k KIH\ 8-"-$%

x ]HK 1KIH\ 8-"-$%
y _ H^ 1] HK 8-"-$%

KHI 1 _H^ 8-"-$%

yzc{# b!N

./,$- KH B (5#8 %"$ ".).-5 % 8M+.(/ 5-%./( ,%-5 "# % 8M+- ;#,(/1#)1"4-1;- $ 3,88-$

+#,(5-$ .( 24-% M- S- T ;  (5 "4- P 8-%O 0#$SO  (5 B MM 4 ((#!S $.N-$% 9 )$#8 >,!S-;

 (5  E$.Q.# IJK_bH 2#+#$-5  $- % .(5.! "- "4- L 5-M"4 %"$ " % 8M+-5 9KHI1_H^ 8O _H^1]HK 8O

_H^1]HK 8  (5 kKIH\ 8bH >4- E+ !S +.(-% 5-8 $! "- "4- )#++#7(/ /-#/$ M4.! %"$ " <

24-% M- S- T ; ? .(%"-8 TK T#""#8 T ;
TI F#7-$ T ;
T_ XMM-$ T ;

P 8-% B.N-$ PK T#""#8 P 8-%
PI F#7-$ P 8-%
P_ XMM-$ P 8-%
PL >#M P 8-%

0#$S B.N-$ 0K T#""#8 0#$S
0I F#7-$ 0#$S
0_ XMM-$ 0#$S
0L >#M 0#$S

B MM 4 ((#!S B.N-$ BK T#""#8 B MM 4 ((#!S
BI F#7-$ B MM 4 ((#!S
B_ XMM-$ B MM 4 ((#!S
BL >#M B MM 4 ((#!S

`1



Va:F=G=>&UG
2#("$ .E,".(/ 7 "-$%4 )$5%

2w_ 3,%C,-4 (( 
!8 :#"#8 !
!8 P 8-%
 8 B MM 4 ((#!S
& c J9 =MM#8 ""#Y
!8 : 8,(S-;

!8 ? "" M#(.

2fD : ",Y-("

2D 24#M" (S

y B.N-$ &(M,"
?#(."#$.(/ 3" ".#(

./,$- IH 3"$- 8)+#7 / ,/- %."-% 9$-5 5#"%b .( "4- 24-% M- S- T ; 7 "-$%4-5 74-$-

5 .+; 5.%!4 $/- $ "-% 9$-M#$"-5  % )"_R%-!b 7-$- 8- %,$-5H V./4" 8 d#$ "$.E," $.-% #)

24-% M- S- T ; 93,%C,-4 (( O :#"#8 !O P 8-%O B MM 4 ((#!SO =MM#8 ""#YO

: 8,(S;O ? "" M#(.O  (5 : ",Y-(" $.N-$%b 7-$- !#(%.5-$-5 .( "4- ! +!,+ ".#( #) "#" +

)$-%47 "-$ 5.%!4 $/- .("# 24-% M- S- T ;H >4- 24#M" (S B.N-$ 7 % -Y!+,5-5 5,- "# ."%

8.(.8 + 5.%!4 $/- $ "-H ./,$- !#,$"-%; #)

4""M<RR!4-% M- S-H,%/%H/#NR)- ",$-8- %,$.(/(,"$.-("1%-5.8-("+# 5%H4"8 +H

`0
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$-/.#( )$#8 K]\\ "# IJKIH UE%-$N-5 N +,-%  $- ! +!,+ "-5 ,%.(/  5-+" 1+#/(#$8 +

 MM$# !4 )$#8 ! "!4-% #) 3,88-$ +#,(5-$ .( 24-% M- S- T ;  (5 "4- +#7-$ P 8-%O

0#$S  (5 B MM 4 ((#!S $.N-$% 5,$.(/ =,/,%"O 3-M"-8E-$O  (5 U!"#E-$H = /-(-$ + +.(- $
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.(5-M-(5-(" ) !"#$% 9 ++ "#+-$ (!- N +,-% 7-$- /$- "-$ "4 ( JHKe "#+-$ (!- N +,-% +-%%
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`b %4#7-5  M#%.".N- +.(- $ $-+ ".#(%4.MO .(5.! ".(/ "4 " "4-  %%,8M".#( #) 4#8#/-(-.";
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+-(/"4 "4$#,/4 ".8-  (5 )#$ %- %#( + 8./$ ".#( -))-!"%H T-! ,%- "4.% 6=? .%  (  55.".N-
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7 % J1K ).%4 M-$ "#7 O ILHI 9JH\b 88 + $/-$ 74-( 5-(%."; 7 % K1I ).%4 M-$ "#7 O  (5 KIH`
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!#(!-("$ ".#(% 7-$- 4./4 9k^ 8 /R8 _bH =+"4#,/4 & 5.5 (#" .(!+,5- 3,88-$ +#,(5-$ )$#8

"4- ,MM-$ M#$".#(% #) "4- $.N-$% .( "4.%  ( +;%.% 9"4-;  $- ! M",$-5 +-%% )$-C,-("+; .(
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!#("$.E,"- "# "4- M$#5,!".#( #) "4- %"#!SH ,$"4-$8#$-O .( ;- $% #) +#7 5-(%.";O ).%4 8 ;
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"## !#(%-$N ".N- .( %#8- ;- $%O -%M-!. ++; .( ;- $% #) +#7 5-(%."; 74-( ).%4 /$#7"4 .%
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#) 3,88-$ +#,(5-$ 74#%- +-(/"4% 7-$- /$- "-$ "4 ( "4- 8#("41%M-!.).! +-(/"4

"4$-%4#+5H &5- ++;O "4-  /- #) "4- ).%4 9J #$ K ;- $b 7#,+5 E- 5-"-$8 .(-5 "#  %%-%% "4-
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B-%,+"% )#$ =,/,%" IJJ_ %,//-%"  " +- %" "7# /$#,M% #) 3,88-$ +#,(5-$ 7-$- M$-%-("<
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