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Q5f7@b 5D f7@LB9 =57AB<J 45I9CL W* 9FS hR 5f IA<4@GF9CG58LBL 8 H5Q58 @<
FA<I545f7@S H5 FCI5B@< D5DLCB@7My), 8AOI BL I5A4QLD FCK; <B@L ALB@<7A9FA7A<6
J<FCBLFCKHGJE79T

(19) 

r,rf [:;~]+c{+
h

hi[9c3a
k

Fl1 
2 2' 

(20) 



32 ! " # $ %&' () &* +, )- ! . " )&+%, ! . / 0 , !

123456

278 yE 9:+;<- + +;<=>
? 3@AB 9C= 49DD= EBF@A3BGH8I 5 3@GH8JB E @K74L35I 48LM2A@144 GH@NI 48 EBO45P

G38I 48 38I45L3BG3L35Q 3 E@28O4@2K4@AI4F8 E NA@1A8O45 I 8N4G8I BO E RS3BFT
UTAK@V8GL87>

V/ # +U! ? / ? & V/ ' WX)!

? EBF@A3BGHBE8I BLM2@@K74L35Q AYEI 8I 48LMHA8I GN@AHT 38I 45L3BG3L35Q
3I 8R2TR5 G4S EGNYJL3BI I 4F 2BGN5AGR4N@NA35L3I 5RDY. )GHI 45R5 F47F8 O5H@2- FHYA5
N@3E878RZ OI 45R7TK K8A2345R2@FJ82I 45 @FA5[74\ E8AH@[\ H51@EGNYJL3BI I 4F8>
" 45FHYA5 O5H@2B @N8AH5 GZI 8 EBI 4F8LMK828QN@7@EBLM4 @K74L35I 48LMGH8HBGP
HBL3I BLM> VA@GHG35 O5H@2B N@7518RZ I 8 @FA5[75I4T E8AH@[L4EGNYJL3BII 4F8 2BGP
N5AGR4 N@NA35L3I5R I 8 N@2GH8E45 MB2A8T74L3I BLM N8A8O5HAYE LM8A8FH5AB3TRZP
LBLMF@ABH@@2K4@AI4F8> )GHI 45RZ E3@AB- I 8 N@2GH8E45 FHYABLMO@] I 8 E NA3BP
K74] 5I 4T @FA5[74\ E8AH@[\ EGNYJL3BI I 4F8 2BGN5AGR4 N@NA35L3I5RDY. ? BKYAR52P
I 51@3 I 4LM3875] 8J KS2345 @2 N@G4828I BLM28I BLM>

/ NAYL3 EGNYJL3BI I 4F8 2BGN5AGR4 A@3L45QL35I 45 [L45FYE E@2Z A35L3I Z O@] P
I 8 EBA834\ 38 N@O@LZ N@RSL48- R8F4O R5GHGH@N45QH51@A@3L45QL35I 48 n D̂- <- _-
D̀ a>V@RSL45 H@O@] 5 KB\ A@3TO48I 5R8F@GH@GTI 5F GTOB NA35NJBET [L45FYE Qs 
4 H5RL3S[L4E@2B A35F4- FHYA83O45G38J8 G4SRT] 35 [L45F8O4y b-2, 2@NA35NJBET
G8OBLM[L45FYE6

Qs+Y Q,z 
n=---- 

Qs 
(22) 

12345 y @3I 8L38 GH@N45Q 3O45G38I 48 G4S E@2B A35L3I5R 35 [L45F8O4> +H@N45Q
3O45G38I 48 O@] I 8 EBA834\ 38 N@O@LZ 47@A83T NA35NJBET H5RL3S[L4E@2B A35L3P
I 5RQ~0, FHYA83O45G38J8 G4S 35 [L45F8O4 E 28I BO NA35FA@RT- 2@L8J51@NA35P
NJBET E@2B E A35L5 b-36

Q~z 
y=-. 5>-

? 8AH@[\ EGNYJL3BII 4F8 3O45G38I48 y O45[L4 G4S E 1A8I 4L8LM9/ - D=> ? 8AH@[\
y c O @2N@E4828 NA35FA@R@E4- E FHYABO 3I 8R2TR5 G4S ENA@E8235I 45 [L45FYE-
8 2@FJ82I 45RNTI FH@E438F@QL35I 48 EB7@HT F8I 87438LBRI 51@> #78 H8F451@NA35P
FA@RT E8AH@[\ GH@NI 48 A@3L45QL35I 48 [L45FYE n c D>? 8AH@[\ EGNYJL3BI I 4F8 y 
A@[I 45 EA83 3 NA35O45G3L38I 45O G4S O8GB E@2B 4 [L45FYE E32JT] F@ABH8 A35F4
4 GH@NI 4@EBO N@NA35L3I BO A@3NA35GHA35I 48I 45O G4S 38I 45L3BG3L35Q> d 8FGB:

(23) 



! " #$ %&#%$' ( ) * + , ' - .( / #%$ ' % #%$ ' ( &#" / #&#( 0 ! &' ( 1 %&2 ! + ) $ " &2 33

4 5675 8 5.9: ;< y = > ?: @957AB : @ACD7AE95 8 9B: .B9FG?7F4 H.?BI. : JK HBL7BD:
8 F4 AB@?57A5 ;GABI M8 ? 8 : NCO ! 9F4 H.?BI .: JK @9: HABP .: ?GABPG?B7A5 : @ACD5
@8 : JC4 5I @F4 567C 8 5.9: ;<QI 9M.5 ?D: N7AB ?B 8 ?: .B4 R>3S 8 F7: @AT

Qs 

! 5.9: ;GA 8 @HMLG?F77AIM8 n A y @C UK7I GJC8 AB6K H5.54 B9.M8 Q8 ; .MN 7AGV
7HONLKD: ;GA: NGA7I 5 .?BI AO 4 AB.?: 7BD: : N H.?BI .: JK 8 H.: 8 5N?B7A5 ;GABI M8
8 I AB.K7I K ?D: N7F4 ? WABDAB4 .?BI AO

+N6BDL: ;<Q DN?AB 75@9EHKJB HBL7B 8 F4 AB@?57AB ;GABI M8 ? 8 : NC .?BG?7C
A DN?AB @9: HABP .: ?GABPG?B7A5 n : @ACD7AB @8 C4 5I @F4 567C8 5.9: ;< n, JB@99B: .BX
9FG?7AB .M8 75 7AB@I : PG?: 7: ;GAO ! H.5I 9FGBQ8 BNLKD * KUUB65 Y>QZQ[ Q >\ ]Q4 : ^X
75 H.?FJC<Q ^B 8 F@95.G?5JCG5 8 5.9: ;< 8 @HMLG?F77AI 5 n H: 8 A775 : NH: 8 A5N5<
: N6BDL: ;GARK?757BJ ?5 : N6BDL: ;< 8 H.?FW6ÂB7AK HBL7BD: 8 F4 AB@?57A5S 95I ABD:
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7A5 A ;.BN7ABJ N65 @9Ê B7A5SO ! F7AIA: W6AG?BP H.: D.54 ?5HA@F8 5L 8 H6AI K 8 F7AX
I M8 O , .5UAG?7B ?:W.5?:8 57AB 8 F7AIM8 : W6AG?BP N8 AB4 5 4 B9: N54 A H.?BX
H.: 8 5N?: 7: ?5 H: 4 : GC 5.I K@?5 I 56I K65GFJ7BD: O $ 5 8 FI .B@5GV 8 FI .B;6: 7:



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

34567 589: ; < 8=6>?@: A3B67C D9: A54>: @E F 73GH< * ?7IA5?7JG ? * G@9484K $ 4
GAGL>: @E ; : 587A4@E 94M8797>3G; 4>G 34567 387>H/ N45?7F D DI7J4O4 ; 483GPQ
; : 8=; >4>?4 ; M89: M4H5D GLD F 73GHK $ 4 GA343>?F ; : 587A?7 M897HA34; ?G>G
M897F ?7A9@94>?7 A?B F 45A?F DF A3B67>?4 HI4 F 73GH: * ?7IA5?7JGK

RGHA34; G; : F MI?5?7F 9 H4>: F ? L: OMI?5 //H4>7IS/ 4 MG9GA34O7 8=6>?O: A?B
GH >?7JG ; 483GP@?< N7H>7JG 9 M484F 738=; / ; @7ID 4>4I?9: ; MO: ; D 9F ?4>:
; 483GP@? 37JG M484F 738D >4 ; : >?5 5GC@G; : K T AM=O89BH>4 y=O GHMG; ?4H4
MGOG67>?D I7; 7JG L897JD 8975?K

%4>7 94; 4837 ; 34L7I? U ; M?A4>GHGMI?5=; H4>: @E ?5GI7N>G; M8G; 4H94>G
HG M8GJ84F DK T 483GP@? ; : 8=6>?G>7 @: V84F ? M=OJ8DL: F? 3G 37/ 53=87 DI7JO:
9F ?4>?7 ; MG8=; >4>?D 9 MI?5?7F //H4>7ISK $ ?7 9F ?7>?4>G ; 483GP@? HI4 M8BH5GW
P@?vx, JH: 6 >?7 F?4O4 G>4 ; MO: ; D >4 ; : >?5?8G95O4HD A3B67C ; M89758GND ? @94A
GA?<J>?B@?4 G587PIG>7JG ; : 8=; >4>?4/ 4 N7H: >?7 >4 M897L: 3< M8979 94>?7@9: A9W
@97>?4 H8GJBK $ ?7 9F ?7>?4>G 34567 ; 483GP@? ,I t G849 3F?>X T 483GPQ 3F?> >?7
F GJO4 ; : >GA?Q 1 97 ; 9JIBHD >4 MGA34Q ; 9G8D; F 73GH9?7 * G@9484YZU[/ JH9?7
; F ?4>G; >?5D ; : A3BMDN7 94I76>GPQ\ x/v x ] t. 

^ 4L7I4 UK' 7A34; : H4>: @E ; : 5G89: A34>: @E ; GLI?@97>?4@E
, ?A3 GVH434 DA7H ?> 3E7 @4I@DI43?G>

Ca D,, L s LI t b v, tmin 

_J`8>! a _8>2`Aa _8>a [ m] _Aa [ m] _8>̀ Aa
m V 

_Aa

H4>7I Zbb b/U Ub Zcb Zbb cd b/Z Zcb b/e b/U
H4>7Z Zbb b/U Ub Zcb Zbb o b/Z Zcb b/e b/U
H4>7! Zbb b/U Ub Zcb Zbb 115 b/Z Zcb b/e b/U
H4>7" Zbb 0,5 Ub Zcb Zbb cd b/Z Zcb b/e b/U
H4>7c Zbb b/U 2 Zcb Zbb cd b/Z Zcb b/e b/U
H4>7d Zbb b/U Ub 97 Zbb cd b/Z Zcb b/e b/U
H4>7f 89 b/U Ub Zcb Zbb cd b/Z Zcb b/e b/U
H4>7e Zbb b/U Ub Zcb Zbb cd b/Z 100 b/e b/U
H4>7g Zbb b/U Ub 125 Zbb 28 b/Z Zcb b/e b/U
H4>7Ib Zbb b/U 5 125 Zbb 28 b/Z Zcb b/e b/U
H4>7II Zbb b/U Ub Zcb Zbb cd b/Z Zcb 0,25 b/U

# >4I?9DN<@G389: F 4>7 ; : 587A: A3B67C ? ?@E 8=6>?@/ 94D; 46G>G/ 67 F ?BH9:
; : >?54F ? HI4 GLD F 73GH F G6>4 94GLA78; G; 4Q M7; >7 9>4@9<@78=6>?@7 HI4
M7; >: @E A9@97J=I>: @E M89: M4H5=; K R8453: @9>?7 >?7 94GLA78; G; 4>G 64H>: @E
8=6>?@; M89: M4H5D ; 483GP@? HI4 @94AD 8=; >7JG 1 /I_Aa Y9 ; : N<35?7F H4>: @E
//H4>7ZS[K h; ?4H@9: 3G G 3: F / 67 GL?7 F 73GH: MGHGL>?7 A: F DIDN< ; 48D>5?
MG@9<35G; 7 ; MGA34@? M8GA3G5<3>7JG 8G95O4HD A3B67CK %I4 5GI7N>: @E @E; ?I
@94AD ; 483GP@? 8G95O4HD A3B67C HI4 GLD F 73GH 94@9: >4N< A?B 8=6>?@G; 4QK &GPW
>?7 34567 ; 483GPQ8=6>?@: A3B67CK i G6>4N7H>45 >4 MGHA34; ?7 H4>: @E //H4>7I US
Y&: AK d[ A3; ?78H9?Q/ 67 MG HGA3437@9>?7 HODJ?F @94A?7 8=6>?@7 37 F 4I7N</ 4 ; : W
587A: A3B67CHI4 GLD F 73GH 9LI?64N< A?B HG A?7L?7K' ; ?<94>7 N7A33G 9 3: F / 67 GL4
; : 587A: 9 94OG67>?4 H<6< HG ; 483GP@? P87H>?7NK



! " #$ %&#%$' ( ) * + , ' - '( . #%$' % #%$'( &#" . #&#(/ ! &'( 0% &1 ! + ) $" &1 23

$ 4 567894: ;< 6=8<>: 4?@; : AB><8C: 7D4 >CEF;? G;H7I A 89HE<F;4G; JIA8B4K
FAG; 6=;<G4 G<9674G; I 4J: 4E6F6L E< 5>4: ;< 7D4 : 8IA89B;?M 5>IA547BC:
74FA?MG4@N6F< 768AO?M4>4B9<>A89A?I FA 5>I <=;<P Q* A8R2SRT>IA =>I <PJL: 56K
=D;EJ B9C><P6 IF4@7J@< 8;H : 5>6: 47I <F;< U?;<BC: L : A89H5J@N F4@: ;HB8I < >CEK
F;?<R . 56: 676: 4F<@<8996 9AGL E< : G<967I ;< V6?I 4>4F;< I 4BW474 8;HL94B@4B
: G<967I ;< V;<D8B;<P6L E< P>47;<F9 89HE<X 56 8I <>6B6U?; 5>I A =>I <P4?M >I<B;L
7D4 76: 6DF<@?M: ;D; ?I 48JL @<89 >C: FA + R $ 489H5F;< : 4>96U?; >CEF;? : G;4>H
678J: 4F;4 8;H 67 =>I <PJ G4D<@N 76 : 4>96U?; + L P7A : AB><8A 7D4 6=J G<967
5>I <?;F4@N 8;HR T6 68;NPF;H?;J G;F;GJG F489H5J@< 56F6: FA : I >689 : 4>96U?;
7D4 >CEF;?A 89HE<XL 4E 76 68;NPF;H?;4 <B89><GJG D6B4DF<P6L =A 56F6: F;< 854K
74O76 : 4>96U?; + : 56=D;EJ 5>I <?;: D<PW<P6 =>I <PJR

4) 

!"#

$%& '(
%& %
<DD)( *+YZ[)( %,!!!

-- *.
Z[ .t [Y[/0 Z[ \ 3t Z[1

Z[6 \ ]1

3

2
2

-,-- - - - - ~- - - - ~- - - - -,- - ---;::: =======::;-- 7 14 
$$3 , 45678956: 2

^YYYYYY^YY_` YYY9YYYYYYY9YYYYY\RaRabYYbabRYYbRLYRLRb GR 42; <=>=
$$>?@A5; =

B5CC6>6A; 6

b \ c

\&+

D8E?F><GBA= E2E><6; <A= y H3 I
; >288 ; 2$2>B5A=J6 y H3 I

K

#

L

* A8R 2R ! AB><8A 89HE<X 7D4 ?I 48J \ 2]]] L\ 8 Q74F<DS
, >45M8 6d?6F?<F9>49;6F8 d6>9;G< \2 ]]] R\ 8 Q74F<DS

T>I A547<B 8AG<9>A?IF<P6 : 5>I <B>6@J 765>6: 47I <F;4 I 4F;<?I A8I ?I <X 67K
=;<P4W67 : AE<@65;84F<P6 5>I <=;<PJ 7D4 >CEF;?A 89HE<X G;H7IA 7: ;<G4 G<96K
74G;R) D4 9<P6 5>I A547BJ >CEF;?< 7D4 B6D<@FA?M?I 48C: L 4 9A?M84GA?M: 4>96K
U?; : 85CW>I H7F<@565>I <?I F<@y 56?I N9B6: 6 894D< >68WAL 4 D6B4DF;< G4B8AG4DF<
: 4>96U?; 68;NP4F< =AWA 8AG<9>A?IF;< F4 6=J =>I <P4?M ; : 68; Q* A8R eSR # =;<K
P;<G ?I 48J >CEF;?< G4D<@NLI < : I PDH7J F4 96LE< : AB><8A 7D4 6=J G<967 7NEN76
: 4>96U?; U><7F;<@R

! 5>6: 47I <F;< 8AG<9>A?IF< 8B>C?;W6 ?I 48 68;NPF;H?;4 765J8I ?I 4DF<P6 56K
I ;6GJ : A>C: F4F;4 v 76 f c]] 8 7D4 G<967A V;<D8B;<P6 ; f e]] 8 7D4 G<967A
V6?I 4>4R g6L P7I ;< : 5>6: 47I 4F< 8NU?;<B;L G4 94BE< : 5WA: F4 : ;<DB6UO>CEF;?
89HE<X 7D4 B6D<@FA?M?I 48C: R )D4 : 5>6: 47I <F;4 8AG<9>A?IF<P6 >CEF;?< 9< =AWA
I 7<?A76: 4F;< GF;<@8I <L4 7D4 9>I <?M5;<>: 8I A?M?I 48C: h ] L\ 8L i ]] L\ 8; c]]] L\ 8L
: AF;68WA 5>4B9A?IF;< + R

! 5>I A547BJ 9<896: 4F;4 74FA?MI 5D;BJ LL74F<eZ 85>4: 7I 4F6L@4B; : 5WA:
F4 68;NPF;H?;< 67D<PW6U?; : AG4P4F<P6 : AG;<8I 4F;4 Q: A>C: F4F;< 89HE<X @<89



! " #$%&' ( ) * +(, - .+ / #0 $+(- '. # 01 2. #

! " 3444444444443445446 7 # $%&' ( $%) *
+,+--. --/++/0++++1++- 2 + # * 34565

78

* 8" 9"" 98" : " "

" /;

89:
" /8 <

< 8;=

" /!
> <11-1?@&@1- ~ 

,= =
" /7 8;-A 8;< B

=
.C <

" /: 8; B
+< 79
= <

-A 8;
" /9

4< B777 =

8;777
<

* 79
>>

: 8" 7""

D' EFG64HI J5 E* E64%34J5 y K2 L

36*' ' 3* 1* 6I $J5?%y M2 L

&?@7 A7 B ?CDE@? @FGHEI JKL =ML@N OPQQ/R @SJLTE!U
0DLVW@<X=<T=ETFDLF><T@X<DF>6E OPQQ7R@SJLTE! U

6 T>EY@ME KNZ D[ \ TE ] U 6 L \ LDF<̂ _ \ @V[ `=M?TT>CL J?@VED@Y> V<VDME=MTEY DY. 
B >EKC<̂ _ FGM\ >GC@M<T< - 4CD<FT>E\ V<D[ \ TLT>NJ< JLT?=WM//JLTEK87 - V<\ <a
J<\ L̀ < F< MTL=MTE@CD[ =ET>E=ML@N <@>bcT>G=>L \ ?6LcLTEc< \ ?D[ \ TLT>L7 B ?a
JLYE @>G/ HE M6>LTL FL T>E \ V̀ ?TG̀L MTL=Mb=< TL C@MFL̀ F? D<MCL̀JN @FGHEI JKL
<ZN6 EF<J/ L FLCHETL C@MFL̀ F>\ LDF<̂ =>/ YLC>E<@>bcTG̀L D[ HT>=L @FGHEI \ =W\ >K>
FLC>Ec< @L6 Ec< \ ?D[ \ TLT>L7 $ LKEH? MLMTL=M?_/ HE VDM?D[ HT?=W\ @V[ `=M?Ta
T>CL=WJ?@VED@Y>Dy, LKEF?=W@L6 ?=W=W\ >KL=W=ML@N/ D<MC̀LJ? @FGHEI @b D[ HTE7

B VDM?VLJCN JLT?=WN6 >E@M=M<T?=W\ VK>CN //JLTEd8 @VDL\ JM<T</ YLC>
\ V̀?\ TL C<I =<\ ? \ ?T>C6 L M6>LTL @MED<C<̂ =>\ VD<\ LJMLT?=W^=>EC[ \ P, /
CF[ Db M6T>EY@M<T< d4CD<FT>E7 1 =M?\ >̂=>E/ \ M\ >bMCN M F?6 @VLJ`L \ LDF<̂ _
@FGHET>L ^DEJT>Ec< FLCHE d DLM?7 %KL FLC>=WJLT?=W=ML@<@>bcT>G=>L \ ?6 LcLTEa
c< \? D[ \ TLT>L D<MCL̀JN @FGHEI V< @MED<C<̂ =>\ ?J`NH?̀ @>GJKL <ZN6 EF<J/ =<
M\ >bMLTE Z?`< M F?6 / HE M \ LDF<̂ => PQQce6 7 @FGHET>L 6 N@>L̀ ? <ZT>H?_ @>G
<JV<\ >EJT>< J< 6T>EY@M?=W\ LDF<̂ => MTLYJNYb=?=W@>G \ V<ZK>HN d4CD<FT>E
T>H@MEc< @FGHET>L ^DEJT>Ec<7 B ?J`NHET>E =ML@N M\ >bMLTEYE@FMV<\ >GC@MET>E6
@FDEX\ <KT?=W<J MLT>E=M?@M=MEI \ =W\ >K> t=O. B M\>bMCN M F?6 / \ =EKN
NM?@CLT>L FLC>Ec< @L6 Ec< \ ?D[ \ TLT>L @FGHEI / MLT>E=M?@M=MET>L 6 N@Mb VDMEa
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