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!aaa </ *. 8% =B+?C% ( <( $ +7 Û91È . = )&(, 6] $ '&%8?5( &'7 $ - 8( ?+<% "d_\k ME3 K%6
$ -C%)8+( 8( '( $ \\M%'=&+%<%*0 + B='( , %*0n *. D?'( $ 9+;%8?%*0 6&%C( $ =C=B+?C+$- &] F8+%?+D
( <] $ U95($ \ 6'] &- =B+'( $ %8- . 5(C%. , ] $ 5( , ;=E%'&%8?5( &'( $ + $ 5( $ +='&.7 8%, %;?. =
( , ;=E<( )*+3 4 &(67 !aaa 6&%C( $ %=B+?C%U95( $ $ - 8( ?+<%_a\" ME3

@, =8'- *. 8+= $ - . 8%*. ( 8= $ +=;6( )*+ 6&%C( $ =C=B+?C+ U95( $ . = ?5%;%8+%9=8. - 8 $ ;%'%*0
!a#f h! aa_ 5&. =, ?'%$ +( 8( 8%&-?7867 @\ 7$ . E;D, 8+%C/ * . B+=8+%C/ */ ?+D $ '- *0 ;%'%*0

, ( 57?. *. %;8/ . %$ %&'( )> ( <( $ +7 $ 9=8. - 8+=\ $ +=;6( )*+C=C. 7F-*+%$ 5( ?. *. =E] ;8- *0 ;%'%*0
( &%. . $ +D6?. %C/ *- ?+D( , &(67 ! aa" 7, . +%<9=8. - 8- 9=. ( <( $ +( $ =C8%5( ;?6+B &- 867 5%;+$ 3
@8l( &B%*C= 8%'=8 '=B%' . %. 8%*.( 8= ?/ 8%( B%$ +%8- B &- ?78673 4 +, %> $ C%6 $ - &%A8-
?5( ?] 9\ 8%. B+%8D =B+?C+ ( <( $ +7\ $ 5<- 8D<- , =*- .C= ( ( 98+F=8+7 ( , &(67 !a#k + !aa!
, ( 57?. *. %;8=C . %$ %&'( )*+ ( <( $ +7 $ 9=8. - 8%*03 M( F8%&] $ 8+=F . %7$ %F- > C%6 +?'( '8-
$ 5<-$ 8%( 98+F=8+= =B+?C+ ( <( $ +7 B+%<. $ +D6?. %C/ *- ?+D 7, . +%< 9=8.- 8- 9=. ( <( $ +( $ =C\
6'] &- $ 5( ?. *. =E] ;8- *0 ;%'%*0 $ - 8( ?+<g ! aa" hi m\ !aad h ! i m\ !aaj h""m\ !aai h
d! m\ ! aakhj f m + ! aa_ hi km3

VB+%8D =B+?C+ ( <( $ +7\ 6'] &=E( A&] , <=B 9- <( ?5%;%8+= 9=8.- 8- \ $ ?'( ?7867 , (
( E] ;8=E( 6&%C( $ =E( <%, 7867 ( <( $ +7 =B+'( $ %8=E( , ( 5( $ +='&. % . ( 9?. %&7 U( ;?6+
5&. =, ?'%$ +( 8( 8% &- ?7867 " 3 T%8= 5&. =, ?'%$ +( 8= 8% &-?7867 7$ . E;D, 8+%C/ 6&%C( $ -
<%, 78=6 U95( $ \ *.- ;+ ( <( $ +7 5( *0( , . / *=E( . = ?5%;%8+% 9=8.- 8- + 5( , ;=E%C/ *=E(
'&%8?5( &'( $ + $ 5( $ +='&. 7 8%, %;?. = ( , ;=E<( )*+3 T%8= ( 6&%C( $ - *0 &( *. 8- *0 <%, 786%*0 U9
=B+'( $ %8=E( , ( 5( $ +='&. % 5( *0( , ./ . ( 9;+*. =: S<%$ +*. 6+ ci \ ke\ 6'] &= '( , %8=
$- 6( &. - ?'- $ %8= ?/ $ ( l+*C%;8- *0 ?'%'- ?'- 6%*0 6&%C( $ - *0 579;+6( $ %8- *0 $
$ - , %$ 8+*'$ %*0 b ZN3 4 &(67 !a#i 7, . +%< U95( $ $ 6&%C( $ =C=B+?C+ U9 $ - 8( ?+< d! m +
$ . &%?'%< ( ?+/E%C/ * $ !aa! &( 67 j km3 4 ;%'%*0 8%?'D58- *0 7, . +%< '=8 . B8+=C?. %< ?+D
( ?+/E%C/ * $ &(67 !aaj 5( . +( B " ! m\ %9- $ &(67 !aaa ?5%)> , ( 5( . +( B7 8+=*( 5( 8%, ! ! m3
I ( . 5%'&7C/ * =B+?CDU91E\ *. - ;+ *%<=CB%?- ( <( $ +7\ 6'] &- ( 57)*+< &7&D $ - , =*0( $ / 5(C%. , 7\



! " #$%&' ( ' ) !$ )

*+ , - . / 01
*+ , 1
2/ / 3 (

4/ /

5/ /

6/ /

7/ /

8/ /

. / /

!""#""$ ( ' )! $) 9 ( ' ! :; : < &: < 9
' =$>&) 9

?' @&AB93 (

C: D" A! %!9>) 9 !9 < 9E=: FG
3( < ( ' )! $) &'

*H, 3 ( I+ , 1

/ J8

. KL/ 0L. 0L8 0L7 0L6 . KL5 0L4 0L2 0LL 0LK . KK/ 0K. 0K8 0K7 0K6 0K5 0K4 0K2

6/ / /

7/ / /

8/ / /

M

M . / / /
%

&' () %)* +, (-. / 0 12 3456789 :4.; (<54:59' ! = 9 / 5>(! 2 9 >. :. ! = ?@ABC?@@D E9 1F>G6; ,. -H! . 1+, . ; ' 65<E(1! 1. >; 2- 1. 9 .4:53! , / 0
9 02;1'; ,2 , E61,. I 02;1'; ' 0215I59 ,59 2- ; . 74. -59'+ 4';7E <. >,9

/ 0 2+, ((,5; J45+ :4.JJ,! JE2>( ,; / 5>.; 6 ,; ' 2.4( ?@ABC?@@D! 5; (,624,; F ! =. ; F2( 5J.>>59 . 0>2 / 0 ! 5; ! 2; :4. :,5; ,; <2:45>.; 6
<45<54:,5; 5JE;>2. 626 <2:45>5; / 5>,(= JE2>+ .472:

5
7
NO

5
5
N?
!"
5)
5
E5
NP
F
Q
OROO

9OR
KL
5
ST
1
!M
ST

U
ST
VOOR
C,5
WI>X;
7OO
&&.N"
O
P
QRSR?
M
VVUO

)
%



! " # $%&' ($) &* +) & * (, - . &/ - 0 123& . 0 * &) 4* $. &

5 67893: ; < =7>9 5 ?@7ABCD/ E9 ?FGHIJK IGAF76IL5 7>LMN O9673: >:@:93 9O:6G5 7>L 8LP 5
>7C5 :Q@?ALMN :3GHM:7MN< 4O:?C7 69RG O9673B A9 HIGK@J5 6I7>?FGI6G5LMN 5 L>G?:P7 FI75 :9

S T R< * :93@GHU67/ GK>:9?:G>7 KGGRJ3>9C:3GHM: >:@3B 9O:6G5 7>9RGKGFG5 :96IA7AG8?A7IB
VG3?@: 5 ! WWWIG@B/ ?67>G5 :P7 G@GPGXY PDMA>9CO7?L >:@3B 9O:6G5 7>9RGKGFG5 :96IA7 A9

5 ?AL?6@:MN IGKA7CJ5 ZIJK9P5 VG3?M9< * FIALF7K@B , K/ , I : , B BKA:7PL9O:?C: 6LMN O9673:
FGMNGKADM9 A9 ?F737>:7 F73:5 @GOB>:@7MLC>LMN 5 L>G?:PLGKFG5 :9K>:G#/[ Y / "Y : #/; Y

GRJ3>9C9O:?C: @I7CG5 9C6LMN O9673:<

%78937 ; < 4O:?C7 , K<, I< , B : ' : A9 ?F737>:7 F73:5 @GOB>:@7MLC>LMN 5 VG3?M9 5 IG@B ( WWW
, K/ , I/ , B 7>K ' : 9O:??:G> 1IGO 6I711:M1B93? MG>?BOF6:G> :> VG37>K :> !WWW

9O:?C7 5 L>:@7CDM7 A9 ABELM:7\
, K , I , B Ni 9O:??:G> 1IGO MG>?BOF6:G> G1\

96L3:>L
397K9K F96IG3 0, 0 596 358 596 

89>AL>L 89AGPG5 :G5 9C
B>397K9K F96IG3 0, 0 2275 1365 227 5 

G39CB >7FQKG5 9RG
K:9?93G:3 301 0, 0 1806 3010 

?BO7 9O:?C:
?BO G19O:??:G> 301 2871 529 5881 

WNIOSKI 

3< - B5 7R: >7 >:?@:9 ?6QE9>:7 O9673: GA>7MA7>LMN 5 F73:5 7MN A7?6G?G5 7>G GILR:>73>L

?FG?J8 FI9F7I7MC: FIJ8 BOGE3:5 :7CDML O:>:O73:A7MCQ5 7I6GHM: : IGAIAB6B H39F9CFIJ8L :

G?:DR>:QM:9 >:?@:MN RI7>:M5 L@IL5 73>GHM:< $FG?J8 69> FG39R7P>7 FIALRG6G5 L5 7>:B
IGA65 GIB FIJ8@: F73:5 7 5 IGAFB?AMA73>:@B GIR7>:MA>LO/ @6JILO 8LP NLKIGI71:>76

1I7@MC: AK9?6L37MC: 76OG?19ILMA>9CGA7@I9?:9 69OF9I76BI 5 IA9>:7 ! [ #2X[ #] ,<
* ?FJPMAL>>:@IGAM:9̂ MA9>:7 8L_ IJ5>L ( \[ O\` < aGAM:9̂ MA9>:9 ?6G?G5 7>G 5 M93B
BC9K>G3:M9>:7 5 7IB>@J5 6I7>?FGI6B/ >98B3:A7MC: : 76GO:A7MC: IJE>LMN FIJ89@
bGIJE>LMN 5 P7HM:5 GHM:7MN 1:AL@G2MN9O:MA>LMNc/ 67@/ 78L OGE3:5 7 8LP7 @73:8I7MC7 A7
FGOGMD@IAL5 9C5 AGIMG5 9C<

X< * FIA987K7>LMN FIJ8@7MN F73:5 / FGMNGKADMLMN A X# ?67MC: 89>AL>G5 LMN
A7GF76IL5 7>LMN 5 F73:5 G IJE>9RG FGMNGKA9>:7/ >:9 ?65 :9IKAG>G E7K>LMN
FI75 :KPG5 GHM: C9H3: MNGKA: G A75 7I6GHM: 87K7>LMN O9673: M:QE@:MN< - 75 7I6GHU GPG5 :B
5 87K7>LMN FIJ8@7MN 89>AL>L 96L3:AG5 7>9C5 7N7P7 ?:Q5 RI7>:M7MN GK " /" KGXSX OR
V8d@R F73:5 7< * FIJ8@7MN 89>AL>L 89AGPG5 :G5 9C>7C5 LE?A7 A75 7I6GHU 69RG O9673B
5L>G?:P7 W/X ORd@Re 5 5 :Q@?AGHM: FIJ89@87K7>9C89>AL>L 89AGPG5 :G5 9CA75 7I6GHU
V8 >:9 FIA9@I7MA7P7 FGA:GOB 5 L@IL5 73>GHM: 5 L>G?ADM9RG ( OR5 ( @RF73:5 7<

" < * 5 :Q@?AGHM: 87K7>LMN FIJ89@89>AL>L 89AGPG5 :G5 9C : G39CB >7FQKG5 9RG 5 7I6GHU
?6QE9̂ 7I?9>B 8LP7 >:E?A7 3B8 IJ5 >7 #/##[ OR &?d@R F73:5 7< %7@>:?@:9 A75 7I6GHM:
69RG O9673B BA7?7K>:7CDFGO:C7>:9 9O:?C: &? KG FG5 :96IA7/ C7@G A7>:9MAL?AMA9>:7

O7CDM9RGA5 :DA9@A BEL6@G5 7>:9O 89>AL> : G39CB >7FQKG5 9RG<



[Mg] ! "#$$$$$$$$$$$$$$
%&' ' ()****+****** , $

I -
I \ 
! ~ I _..,..... 

%' ' ' f--"/ 

\ 
. "

1500 ~-~ 

\ 
I .,,/,,,/. 

1000 /

I 
500 

$$$

o 

89 

$$$$$$$$$$$$$0
$$$$$$$$$$$$$$$$$$ .. $$$$$$$$$"

---------- I $$$$$$$$
$$$$$$$$$$$$$$$$$$$$$$$$$$"

I 

-- I $$$$$$$$!

I 
$$1

I )1
I 

/ 
I -1 

---- I / --- "20 $$$ 1 
98 ;- ---J 

92 

345* %* 67859: ; < => ?#@ABCD E#: F5G@#E@D4HI 8 B#:9@D: >7 859: ; < @JCK>7 D ; @L5H> D L: E: HI . 2M&$N222
; < >7 8558@F /#@7 E#: //8H O5* E@E:L ; < >7 8558@F 8F ; @L: FA 8F 4>: #5 . 2M&$N222



! " # $%&' ($) &* + ) &* (, - . &/ - 0 1(& . 0 * &) 2* $. &

34 5676896 :6; 6<=>?@9 - 8/ , 7/ , </ ' 9 9 , A ; BC8: D86@E 9 >FCGA 86HI 7>;D J ; DK6: 6LD/ MC
: 6N=>N>; 68C J C=>7D 686F9=D@: 8C 89C 76LDJ >MF9; >?@9 ;D : 86@: C896 BC: ; : OFI 78D@E

: 6; 6<=>?@9 =D@E J C=6F94 $=; 9C<7: >8>/ MC N=I MC896 =D@E J C=6F9 89C BDLD;D MN: C 89M
PJ OQKOH6F9; 6RS, ATU/" V- 8 9 , 7 TU/FVWBT! /UV, <9 ' 9TU/X4

5. ' 6 H>7N=6; 9C A: DNK68D@E 768D@E >K<C?F>8> ; 9CFK>?Y K<6G>; CGCJ 9NG9 >L>; 9A 7>
H>; 9C=<: 6 : CZ<[ 7CLK>J A89K6@DG8D@E ; F6=6@E ! \ ] UT! \ \ \ 4 * <>KA ! \ \ \ CJ 9NG6 WB0O/

@: DF9 >L>; 9A K=[ <D >HA?@9L <A<I ;D 7C@E>; ^ H>G6: 7[ ; / ; D89>NL6 #" _/` a O/ @>
N=68>; 9L> " 3b NAJ 6<D@: 8CG CJ 9NG9 >L>; 9A 7> H>; 9C=<:6 : >BN: 6<A W>FNK94 2J 9NG6
WBH>; / @:DF9 >L>; 9A H<: C8>N: >8CO> ; H>; 9C=<: A 86 76FN: C >7FCOL>?@9/ ; D89>NL6
_\ /# a O4

6. . <6G>; 6 CJ 9NG6 , 7/ , </ , A ' 9/ BI 7^@6 <C: AF=6=CJ AMD=K>; 6896 H6F9;

K>J A89K6@DG8D@E/ ; ! \ \ \ <>KA ; D8>N9L6 >7H>; 9C789> Pa ORS U/" V #/\ V " /X 9 X/\ 4
* >789CN9C89A 7> @6LK>; 9=CO> K<6G>; CO> L67A8KA =D@E J C=6F9 CJ 9=>; 68D@E 7>
H>; 9C=<: 6 : >BN: 6<AW>FNK9 BDLD=> A7: 96LD; : 6K<CN9C>7 U/Xb c; H<:DH67KA , 7d 7>
" b c, <d4

)( %2e &%fe &

P(R 5C== ( 9 8 C ! ! 9 ! "# $4 $HC: 9 6/ f 4 56<> 8 9/ g 4 59: : 6<<9S ! "#"$%&'(#&) ' )*#$(+" "," --- "-- - . &'

*/ ", ) &,. 01 &'2/ +#&3",1 +) / 4,"2 4,( .%( %( . . .4"+#$) %"#$1 (5&"$ ( +"2 %&'"$(,&6( +#&)' )*#7" ./&4," &' (

%&+$) 8( 3" ) 3" ' 9$" &86F4&=4$HC@=<>J 4/ %&# XXXTX̀ Uc! \ \ Xd4

P#R 2A<>HC68 28h9<>8J C8= &OC8@D/ : #%).47"$&+ "%&..&) ' &' 3"' #) $1 ; / &2"0) )<9 eCH><= nr " U4 h>F4 #/

, >HC8E6OC8 ! \ \ \ 4

P" R = ) .4) 2( $<( 4( ,&8)8 ) >" '" $?"#1+6'( 9g L[ ; 8D f <:̂ 7 $=6=DN=D@: 8D/ * 6<N:6; 6 #UUU4

P3R + ( 6 ; 9 @: K6 $4/ ! " , C8 > ; NK9S @' 8" ' #( $16(+5( "%&.5&%"#( ,&+&AB<&+7 2) 4) 8&"#$6( 6 ) 0.6($/ C) ,.<&

' ( 4) #$6"01<$(5) 8" 96)0) 8&D6(E %&A261' ( $) 2) 81+79 <6H><=i2%f / . 6=>; 9@C ! \ \ _4

PXR + L6; 9@z K6 $4S F+"' ( "%&.5&%"#( ,&+&AB<&+7 2) 4) 8&"#$6( 6 ) 0.6( $/ C) ,.<&G ,&G H%&.5" 8 ,($( +7 IJKL>>

- JJM9&<@E9; AJ 0 @E<>8Dj <>7>; 9NK6/ 3/ \ !T! U] c! \ \ ] d4

P̀ R + ( 6 ; 9 @: K6 $4S C$) ?' ) 6( <$(5) 8"5"%&.5& %"#( ,& +&AB<&+7 2) 4) 8&"#$6( 8 4"$.4"<#18&" $) </ NLIL9

W<>BFCJ D 2K>F>O99/ 34 ! " !T! " X c!\ \ \ d4

P_R . 6 <; > ; NK6 e4/ e 4 5 A (NK 6/ &4 + A ( 6 8 9 @K 9S OL--- " . ) / $+". )*"$$)$. &' ( -L--- &+ ( 0.) $4#&) '

.4"+#$) .+) 41 8&#7 ","+#$) #7"$%( , ( #)%&6(#&) ' )*.( %4,". &' ) $?( ' &+ . ), 3"'#.9 , ECJ 4 &86F4/ ' ( # ( U3"T

! UX! c! \ ] Ud4

[8] . > ; 6 I C; Nk 6 Z.: P( .#) . ) 8 ( ' &" ( 0. ) $4+15' "5.4"<#$) %"#$&& ( #) %) 8"58 4$6"%1Q," ' (*#) 81%9

H<6@6 7>K=><NK6/ * D7: 96L , ECJ 99/ f 89; C<ND=C=* 6<N: 6; NK9/ * 6<N: 6; 6 ! \ \ \ 4

P\ R . > ; 6 (C; NK6 Z., 24 5 A (NK 6/ &4 + A ( 6 8 9 @K 9S F$?( ' &+ 4( ,,( 2&/ % ( ' 2 4) ,( 2&/%>%(?' +R

.&/ % +7"%&+(, %) 2&*&"$. &' 2&$"+#2"#"$%&'(#&)' ) *S,"( 2 &' *$(+#&) ' . *$) % 2&.#&,,( #&)' )*+$/2" ) &, 01

",$+#$) #7"$%( , ( #) %&+ ( 0. ) $4#&) ' ( ' ( ,1.&. 9 $HC@=<>@E9J 4 &@=6 W6<=5 / ( ) # ] " XT] 3" c ! \ \ \ d4

[IO] K > ; 6 I C ; NK 6 - 44 F6' ( +6(' &" 6( 8( $#) Q+&%"#( ,&94&"$8&(.#<T8 Q,( 2) 81+7 8 4$)2/<#(+7 U&- -O-( V( R

"5V I>VFW9 <6H><=0 5 e We / WF>@K ! \ \ \ 4

f ! ! R . > ; 6 (C; NK6 - 4S W7"%&+(, %)2&5&+(#&) ' &' ","+#$) #7"$%( , ( #)%&+ ( 0.) $4#&) ' .4"+#$) %"#$1 2"#"$R

%&' ( #&) ' )I' &+<", ( ' 2 3( ' ( 2&/ % &' ) $?( ' &+ . ) ,/ #&) ' . ) *)&,4"#$) ," /%*$( +#&)'.S9W<>@C4 >k31
!/ 2A<>HC68

1A<86@C $DJ H>N9AJ S W) ' #"%4) $($1 .#( ," 9 2"3",) 4%"' # ( ' 2 ( 44,&+( #&)' . ) *S .4"+#$).+) 41 %"#7) 2. 9

W>7B68NKC/ $L>; 6@G6/ ! #T! ` 4Ù 4#UUU4
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