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Abstract 

 

This project presents the first large-scale study of the preservation and alteration of Late 

Bronze Age vitreous materials from the Near East. An understanding of the processes 

that affect buried glasses is of importance both in the conservation of ancient artefacts 

and as analogues for the disposal of vitrified nuclear waste. This project has focused on 

the vitreous material from Nuzi, a mid 2
nd

 millennium BC site in Iraq, held at the Semitic 

Museum at Harvard University. This is one of the largest assemblages of vitreous 

material known from the Late Bronze Age, containing a wide range of objects. A survey 

was made of the assemblage and the distribution of vitreous materials across the site 

was established. It was found that the majority of these materials are associated with 

high-status and religious areas of the city. Over 150 samples of vitreous material, 

including 90 LBA glasses, were characterised in detail, using a variety of analytical 

techniques including, SEM-EDS, SEM-WDS, LA-ICPMS and XRD. Compositional analysis 

suggested that the antimony-opacified glasses may have been manufactured at a higher 

temperature than the translucent glasses; supported by a series of experiments 

replicating the opaque glasses. The results also showed that the alteration of the glasses 

was highly variable, both in the degree of alteration and the composition and 

morphology of the alteration layers. This variability could not be correlated with the 

original location of the objects on the site, including objects from the same room, and it 

was concluded that small microenvironmental changes were responsible for producing 

the large range of variation seen. In addition, a distinction was noted between the 

alteration of translucent and opaque glasses, which was found to be repeated in the 

dissolution experiments with the opaque glass having a much higher dissolution rate. 

The alteration experiments have established a dissolution rate for LBA composition 

glasses and indicated that replica glasses are a good analogue for archaeological glasses 

of the same type. It is suggested that the dependence on the burial environment of 

archaeological glasses, an open system, compared to the closed system of nuclear waste 

glasses means that the use of data from archaeological glasses in looking at the effects 

of long-term burial on nuclear waste glasses has to be carefully applied. 

 

 

 

 

  



 

Acknowledgements 

 

My great thanks go to my supervisors, Andrew Shortland at Cranfield University and Eva 

Valsami-Jones at the Natural History Museum for all of their help and support with my 

thesis.  My thanks also go to Katherine Eremin at the Harvard Arts Museums for 

organising access to the collection, for a place to stay while working at the museum, and 

for an immeasurable amount of help, support and ideas throughout the project. I would 

also like to thank the Semitic Museum at Harvard University for allowing me access to 

the collection and to take the necessary samples, and in particular Joseph Greene, the 

Assistant Director. My special thanks must go to James Armstrong, former curator at the 

Semitic Museum, for his limitless patience with my work, his helpful comments and 

discussion, and his enthusiasm and knowledge which has encouraged the whole team 

working on the Nuzi material.  I would also like to thank John Spratt and Anton Kearsley 

of the EMMA division, Department of Mineralogy, Natural History Museum, for their 

immense help in carrying out the analytical work and lending me their expertise and 

knowledge in the techniques used.  Also from the Natural History Museum I would like 

to thank Terry Williams, Catherine Unsworth and Tony Wightman for their help and 

support with the project.  At Cranfield University my thanks must go to Keith Rogers, 

Mike Edwards, Sophie Beckett, Jon Painter, Adrian Mustey, Joe Rogers, Nicola Attard-

Montalto, Melanie Sapsford, Rebecca Scott, Rachel Cochrane and Annaig Lecomte for 

their help and support with the analytical and experimental work of the project.  Finally 

I would like to warmly thank Elinor Kirk for proofreading the thesis itself and Ian Kirk for 

all his support, and helpful discussions, in the final stages of the process. 

 



 !"#$"#%

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

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

 !- .'(/0$1 2345 #*+ (6/0$13705 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  8

 !9 :;< 51)+< 1;0 #=10'#13(* (> 1;0 &=#5505 >'(4 ?)@3A ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !   

+ ,)#-$.#'$- /'$0-1  +

-! B*1'(+)$13(* ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  -

-!- C=#55 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  -

-!9 2=10'#13(* D'($05505 (> 6)'30+ &=#5505 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  9

-!E ?)@3 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! --

-!F G#10 "'(*@0 2&0 731'0()5 4#10'3#=5 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 99

-!H I)44#'< ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 9F

2 3-#4%&%5%61 27

9! B*1'(+)$13(* ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 9H

9!- I#4D=3*& ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 9H

9!9 2*#=<13$#= 10$;*3J)05 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! E8

9!E I#4D=0 D'0D#'#13(* ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! F8

9!F K355(=)13(* 0LD0'340*15 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! F-

9!H MLD0'340*1#= '0D=3$#13(* (> #*134(*#10 &=#5505 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! FE

8 9-/'5#/  : ;1<%5%61 ."& &)/#$)='#)%" >7

E! B*1'(+)$13(* ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! FH

E!- I)'70< (> 1;0 731'0()5 #55046=#&0 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! FH

E!9 I)'70< (> 731'0()5 4#10'3#=5 '0$('+0+ 3* N*+5 *(106((%5 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! HH

E!E 2553&*#13(* (> N*+ =($#13(*5 1( (6/0$15 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! O8

E!F K351'36)13(* (> 731'0()5 4#10'3#=5 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! O 

E!H B*1')53(* 3*1( I1'#1)4 BB ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! OH

E!O I)44#'< ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! OO

 



 !"#$%&# '( )*"+&,-./&,0+1 .0230#,&,0+ /+* 3405"+/+." 67

 !" #$%&'()*+'(,& ,- .+'%/(+01 +&$ 2304 *,.5,1('(,&+0 +&+061(1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 78

 !9 9&$ .(00%&&(3. :; <0+11 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 8=

 !> ?+'%/ <0+11 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 8@

 !A B0+C%$ *%/+.(*1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 8D

 ! E+(%&*% +&$ /%0+'%$ .+'%/(+01 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! D>

 !@ F'G%/ .+'%/(+01 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! D7

 !7 H/+*% %0%.%&'+0 *,.5,1('(,&+0 +&+061(1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! D8

 !8 I3..+/6 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! DD

8 !"#$%&# 9( :4"#"45/&,0+ /+* ;"/&<"4,+= >??

@!" 9&$ .(00%&&(3. :; <0+11 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "==

@!9 J+/(+'(,& (& +0'%/+'(,& ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "99

@!> B0+C%$ *%/+.(*1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "9A

@!A ?+'% 5%/(,$ <0+11 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "97

@! F'G%/ K('/%,31 .+'%/(+01 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "98

@!@ I3..+/6 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "9D

6 !"#$%&# @( AB3"4,2"+&# C4"3%,./&,0+ /+* *,##0%$&,0+D >'E

7!" B0+11 $(11,03'(,& +&$ +0'%/+'(,& %L5%/(.%&'1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "9D

7!9 M%50(*+'(,& ,- <0+11%1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ">A

7!> I3..+/6 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ">D

7 F,#.$##,0+ >@?

8!" N/*G+%,0,<(*+0 /%130'1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "A=

8!9 :304 *,.5,1('(,&1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "A 

8!> N0'%/+'(,& ,- <0+11%1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "AD

8!A OL5%/(.%&'+0 /%130'1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "@=

8! I3..+/6 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "@A

9



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

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

 !- .(/(01 2$03 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "45

14 5.6.-.#$.' 171

 !"# $% &'()*"

" 6/07/*8079:*& 80$(9*%8) 7/ /:1 )*/1 $; <$087% =191> *%&'(?*%8 /:1 &*/@ $; A(B* ! ! ! ! ! ! ! -+

- C*)/ $; D*?17'D )7E9'1) 9019701? 90*$0 /$ E()1(E F*)*/ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! G4

G 67E9'1) /731% ;0$E /:1 61E*/*& H()1(E 7/ I70F70? J%*F10)*/@ ;$0 7%7'@)*) ! ! ! ! ! ! ! ! G 

K L19'*&7 8'7)) "M CNO &$E9$)*/*$% 8'7))1) ()1? ;$0 ?*))$'(/*$% 1P910*E1%/) ! ! ! ! ! ! ! ! ! ,-

, Q#RSOT6 01)('/) $; E(?U0*&3 7%7'@)1) VE7W$0 1'1E1%/) 7%? &$9910X 7%? 7%7'@)*) $; &'7@ ()1? ,G

+ Y*))$'(/*$% 1P910*E1%/)M )/70/*%8 21*8:/ 7%? )(0;7&1 7017) $; 8'7)) E$%$'*/:) ! ! ! ! ! ! ! ,K

4 L19'*&7 8'7)) -M /07%)'(&1%/ CNO 8'7)) 01&*91 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ,,

Z L19'*&7 8'7)) GM 7%/*E$%@S$97&*[1? 019'*&7 8'7))1) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ,,

 6(0F1@ $; F*/01$() E7/10*7') *% E()1(E 7))1EU'781 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ,+

"5 6(0F1@ $; [%?) %$/1U$$3)> )(EE70@ /7U'1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! +4

"" N('3 &$E9$)*/*$%) -%? E*''1%%*(E N# 8'7))1) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 4 

"- -%? E*''1%%*(E N# 8'7)) U@ &$'$(0 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! Z"

"G C7/1 910*$? 8'7)) U('3 &$E9$)*/*$%) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! Z4

"K \'7B1? &107E*&) &$E9$)*/*$% ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  5

", .7*1%&1 7%? $/:10 E7/10*7') &$E9$)*/*$% ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  K

"+ =07&1 1'1E1%/7' 7%7'@)*)> 01)('/) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  Z

"4 ]UW1&/) )7E9'1? U@ $UW1&/ /@91 7%? 901)1%&1 $; 8'7)) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "55

"Z ^*)(7' )(0F1@ $; 901)10F7/*$% S )(U80$(9) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "5"

" O'/101? 8'7))1) )(U80$(9) V7;/10 6TH *E78*%8X ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "5-

-5 Y1/7*') $; 7'/107/*$%M )7E9'1) 2*/: 8'7)) 901)1%/ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "5+

-" Y1/7*') $; 7'/107/*$%M ?1F*/0*[1? 8'7))1) ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "54

G



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

 7 8(+"$ )9/:23' 19()$) 2&$3#2;$& +< =>? 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5

 @ !"#$%(#2/3 '%/,1) (3& &$#(2")A '"(B$& .$%(02.) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 C

 C D/:&$% E) 0/3/"2#9A 232#(" $F1$%20$3# 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 G

 H ?2))/",#2/3 $F1$%20$3# %$),"#) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 575

 I JF1$%20$3#(" )(01"$)* ."(< )/",#2/3 (3& 566K >L 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 57 

 M >$1"2.( (3#20/3(#$ '"())$) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 57@

 G N,"- ./01/)2#2/3(" (3("<)2) $F1$%20$3#(" (3#20/3(#$ '"())$) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 57I

76 >$.21$) ./01(%$& #/ (3("<)$) %$1"2.( (3#20/3(#$ '"())$) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 57I

75 =>? %$),"#) /O $F1$%20$3#(" (3& (%.9($/"/'2.(" (3#20/3(#$ '"())$) 4 4 4 4 4 4 4 4 4 4 4 4 4 57G

7 P/%0("2)$& $"$0$3#(" 0()) "/)) (3& &2))/",#2/3 %(#$) /O %$1"2.( '"())$) 4 4 4 4 4 4 4 4 4 4 4 5H5

77 Q/01(%2)/3 /O 3/%0("2)$& 0()) "/)) 23#/ )/",#2/3 O%/0 (%.9($/"/'2.(" (3& %$1"2.( '"())$) 4 5H 

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

5 R2#$ /O S/%'(3 8$1$* "/.(#2/3 /O #9$ .2#< /O P,B2* 23 T%(U VR#(%%* 5G7IA D"(3 5W 4 4 4 4 4 4 4  7

 X(1 /O $F#$3# /O $F.(E(#2/3) /O #9$ .2#< /O P,B2 VR#(%%* 5G7IA D"(3 5HW 4 4 4 4 4 4 4 4 4 4  C

7 X(1 /O R#%(#,0 TT .2#< :2#9 (%$() 0(%-$& V(O#$% R#(%% 5G7IA D"(3 57W 4 4 4 4 4 4 4 4 4 4 4  G

@ D"(3 /O #9$ ),%+,%+(3 9/,)$) /O Y2'2 (3& R92":2Z8$)9,+ VR#(%%* 5G7IA D"(3 7HW 4 4 4 4 4 4 76

C >(23O("" 0(1* 3/%#9$%3 T%(U VN,%23'9* 5GH6A@ W 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 75

H (4 )(01"$ :2#9 ./01"$#$ .%/)) )$.#2/3 V5G764H *M .W[ +4 ,3)#(+"$ )(01"$ V5G764M 4I7.W 4 7G

I 8<1$) /O +$(&A #/1 %/: "$O# #/ %2'9#* )19$%2.(" +$(& 5G764H74C[ "(%'$ 23"(2& .<"23&%2.(" +$(&

5G764H 4G6* )1(.$% +$(& 5G764H54M[ 02&&"$ %/:A <$""/: &2). +$(& 5G764H74CG* +",$ 9,++$&

+$(& 5G764H 4I * %2++$& +$(& 5G764HI4I@* %$& '%(3,"(#$& +$(& 5G764HI477* )U,(%$ 23"(2&

+$(& 5G764H 4M * %9/0+/2&(" +$(& 5G764H 4M@[ +/##/0 %/:A $<$ +$(&) 5G764H74 G* +%/-$3

23"(2& +(%%$" +$(& 5G764H 4IM[ '%(1$) +$(& 5G764H64GG4 V3/# #/ ).("$W 4 4 4 4 4 4 4 4 4 4 4 CG

M N$(&) /O E(%2/,) ./"/,%)* ("" 9$(E2"< :$(#9$%$& 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 H6

G (4 1/"<.9%/0$ '"()) E$))$" :2#9 23"(2& &$./%(#2/3[ +4 \,#$& E$))$"[ .4 E$))$" O%('0$3# :2#9

;3$ &$./%(#2/3* ,3-3/:3 /%2'23(" ./"/,% 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 H5

@



 ! "# $%&'(")%$ *+, $-*. /%,$",) 01)"((  234# 56")%  7!89 :# ";:%(<&'6'+(%$ /%,$",) =("><

;%,)?  23!@A7@B7% @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ B 

  "# :6+% >6"** ;"&% C%"$ D-)C E%66'D $%&'(")-',9 :# =(">;%,) '= >6"** F>+(-,% 0D-)C (%*)'(")-',8 B7

 7 "# ;"(:6%-*%$ ="-%,&% G%**%69 :# =(">;%,) H7I @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ B3

 3 J>E/)-", :6+% G%**%6 =(">;%,)  23!@K4@ K @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ BK

 K J>E/)-", :6+% /->;%,)? ("D 6+;/ ",$ &6'*% +/ '= -,)%(-'( @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ BK

 I LE6-,$%( *%"6*# "@ G-)(%'+* ;")%(-"6 0 23!@A!@7289 :@ *)',% 0 23!@A7@3!89 &@ )%(("&'))"

0 23!@A!@3K8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ BI

 B M("D-,>* '= )E/-&"6 N")% >6"** ='(;* 01)"((  232# 56")%  K!8 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ BI

 4 O6"P%$ &%(";-&*# D"66 ,"-6 ",$ 6-', F>+(-,%* @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ BB

 A 5">% =('; F,$* ,')%:''.? D-)C 6")%( &'((%&)-', @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ B4

 2 JQ)("&) =('; ,')%:''. *C'D-,> 7A< 7<3!B "* " &%(";-& G%**%6 (")C%( )C", )C% N")% >6"**

G%**%6  23!@B7@B @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 4!

7! 5">% '= F,$* ,')%:''.* *C'D-,> &C",>% '= (''; ,+;:%( @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 4 

7 M-*)(-:+)-', ;"/ '= G-)(%'+* ;")%(-"6* -, 1)(")+; RR? :"*%$ ', 1)"((?  234# 56",  3@ S%E#

)C% /-,. $-";',$* "(% )C% :%"$* 0D-)C )C% ,+;:%( '= :%"$* ") %"&C 6'&")-', D-)C-, )C-*

*E;:'689 )C% :6+% )(-",>6%* "(% >6"** G%**%6*? )C% :6+% &-(&6%* )C% >6"** /%,$",)* ",$ F>+(-,%*

",$ )C% :6+% *T+"(%* )C% ("D >6"**9 )C% >(%%, )(-",>6%* "(% )C% >6"P%$ &%(";-& G%**%6*9 )C%

>(%%, &-(&6%* )C% >6"P%$ D"66 ,"-6* ",$ )C% >(%%, *)"(* )C% >6"P%$ &%(";-& F>+(-,%*@ @ @ @ @ 43

77 JQ";/6%* '= )(",*6+&%,) :6+%? '/"T+% :6+%? DC-)% ",$ E%66'D >6"** @ @ @ @ @ @ @ @ @ @ @ @ @ A7

73 "# L"6&-+; ",)-;',")% -, '/"T+% )+(T+'-*% >6"**  23!@BA@74&9 :# N%"$ ",)-;',")% -, E%66'D

-,6"E  23!@A7@ I: @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ A3

7K  23!@# 1JU -;">% "6)%(%$ V:6"&. >6"**? L+1 -,&6+*-',* G-*-:6% "* :(->C) DC-)% */%&.* @ @ @ AK

7I L';/'*-)-',"6 $-W%(%,&% :%)D%%, )(",*6+&%,) ",$ '/"T+% >6"**%* H+P- @ @ @ @ @ @ @ @ @ @ @ AI

7B L'6'(",)<=(%% >6"** :%"$ D-)C )-,<(-&C -,&6+*-',* -, -,6"E 0 23!@B7@I78 @ @ @ @ @ @ @ @ @ @ @ @ AB

74 O6"P% *";/6%  23!@I7@ = *C'D-,> "6)%(")-', 6"E%(* ",$ " &6%"( -,)%("&)-', 6"E%( @ @ @ @ @ @ @ 2 

7A X6)%(%$ DC-)% >6"P%?  23!@ K@B: @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 2 

72 YE%66'DY *)(-/%$ >6"P%$ G%**%6 ",$ YE%66'DY :%"$ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 27

3! Z%$ 6-',  23!@I[@ ? 1JU -;">% '= /"-,) 6"E%( @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 27

I



 ! "#$%&'()'* +#(',-' )#./&' !0 12342!5 6&#))7 #$'# (, )#./&' 849 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 

 4 :#(',-' ;'))'& +$#6.',<5 =>" (.#6' )?@A(,6 BC#$<D %@*7 #,* ?'#;(&7 A'#<?'$'* 6&#D' &#7'$ 09

  >67/<(#, %&C' ;'))'& +$#6.',< =>" (.#6' #,* -@./@)(<(@,#& )/'-<$C. 2 2 2 2 2 2 2 2 2 2 0E

 F G7&(,*'$ )'#& +$#6.',<H =>" (.#6' I /@))(%&' 6&#D' +$#6.',< %@<<@. $(6?< 2 2 2 2 2 2 2 2 0J

 9 K@,' %'#* !0 12E324EL =>" (.#6' #,* -@./@)(<(@,#& )/'-<$C. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0J

 E =-#<<'$/&@< )?@A(,6 <$#-' '&'.',< 6$@C/) +@$ >67/<(#, #,* 8'#$ >#)<'$, 6&#)) M+$@. =?@$<I

&#,* '< #& 411JN A(<? #**(<(@,#& *#<# +$@. <?' -C$$',< /$@O'-< 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 00

 J !0 1234299H A'&& /$')'$;'* <$#,)&C-',< %&C' 6&#))5 !0 12E02 0'H *';(<$(P'* 6&#)) %'#*2 2 2 2 !1!

 3 #2 !0 12E 2F1*H @/#BC' <C$BC@()' 6&#)) A(<? A?(<' A'#<?'$(,6 -$C)<5 %2 !0 12E 2 JH

-@&@$#,<I+$'' '7' %'#* A(<? %'(6' A'#<?'$(,6 -$C)<5 -2 !0 12EE201-H <$#,)&C-',< %&C' 6&#))

A(<? ($(*')-',< A'#<?'$(,6 -$C)<2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !1!

 0 >Q#./&') @+ <?' /$')'$;#<(@, 6$@C/) ! <@ J 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !1F

F1 "@$/?@&@67 @+ #&<'$#<(@, &#7'$)L #2 !0 12342F5 %2 !0 12E 2 J 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !19

F! R#$(#<(@, (, 6$'7)-#&' (, K=> (.#6' @+ )'-@,*#$7 #&<'$#<(@, &#7'$)H !0 12E324J- 2 2 2 2 2 2 !19

F4 S#.'&&#$ +'#<C$') !L #2 !0 12E12F4 P,' &#.'&&#$ +'#<C$')5 %2 !0 12E423F- &#$6'$ &#.'&&#$

+'#<C$')5 -2 !0 12E 2F1# -?#,6') (, )-#&'5 *2 -?#,6') (, *($'-<(@, @+ $'#-<(@, +$@,<5 '2

!0 12E02 0% ).@@<? A'&&I@$6#,()'* &#.'&&#'5 +2 !0 12E423F' *()@$6#,()'* &#.'&&#'2 2 2 2 2 2 !13

F :'#<C$') @+ )'-@,*#$7 &#7'$)L !0 12342EE A(<? -@./$'))'* &#7'$)5 !0 12E324J% )?@A(,6

)(6,(P-#,< +$#-<C$') #,* T+#C&< &(,'T %'?#;(@C$ @+ &#.'&&#' #$@C,* -$#-U)5 !0 12342!9% A(<?

<?' #&<'$#<(@, /$@-')) .@;(,6 #&@,6 -$#-U) (, @<?'$A()' /$()<(,' 6&#))2 2 2 2 2 2 2 2 2 2 2 2 !10

FF S(,' #,#&7)() @+ !0 12E02 0+L )(&(-@,H )@*(C. #,* .#6,')(C. .#/) 2 2 2 2 2 2 2 2 2 2 2 2 2 !!1

F9 S(,' #,#&7)() !0 12342!FH )-$'',)?@< 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !!1

FE S(,' #,#&7)() !0 12E02 0%H ;#$(#<(@, (, )(&(-@, -@C,<) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !!!

FJ "@,<#6' @+ #$'# @+ !0 12342F A(<? T).'#$'*T #$'#) (, <?' )'-@,*#$7 /?#)')H K=> (.#6' 2 !!4

F3 !0 1234291H @/#BC' A?(<' 6&#))H -@./@)(<(@,#& .#/) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !!4

F0 !0 12342F -@./@)(<(@,#& .#/) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !! 

91 :#&)' -@&@C$'* (.#6' @+ !0 12EE2016 =( V 6$'',H "6 V $'* 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !!F

9! !0 12E12!F1#H 7'&&@A 6&#)) %'#*H -@./@)(<(@,#& .#/) )?@A(,6 (,?@.@6','(<7 @+ -@./@)(<(@,

(, C,#&<'$'* 6&#)) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 !!F

E



 ! "#$%&'!&"() *+,-+,./. +,0 123,42156 +2.+7 "#$%&8'&#) 5+951:*42156 /:;/<+,5. 1,=9<2+<1,-

+93,- 52+5>/7 "#$%&8%&"(%;) 59:/<.21,- 3? 9.+0 53932+,<& & & & & & & & & & & & & & & & & & & "" 

 $ @+213:/ 1,59:/13,/ ?3:,0 1, <6. -9+//./A +& 013B/10./ C"#$%&'!&D%+E7 ;& +9;1<. 1,59:/13,

C"#$%&8"&"!#+E7 5+951:*4B63/B632:/42156 C"#$%&88&#%;E7 0& B3//1;9. 5623*/B1,.9) F1<61,

013B/10. C"#$%&'!&88E7 .& 123,42156 1,59:/13, C"#$%&8"&#"+E7 ?& ;3,. ?2+-*.,< C"#$%&88&'#E ""8

 ( "#$%&'!&( B31,</ +,+9G/1/ +,0 HIJ 1*+-. & & & & & & & & & & & & & & & & & & & & & & & & & & ""'

  "#$%&'!&D%+) K:+,<1=.0 B31,</ +,0 HIJ 1*+-. & & & & & & & & & & & & & & & & & & & & & & & & ""#

 8 L1M2+5<13, B+<<.2, ?32 "#$%&'!&D% C! N6.<+ 3, O +O1/E & & & & & & & & & & & & & & & & & & & & "!"

 D L1M2+5<13, B+<<.2, ?32 "#$%&8%&"(% C! N6.<+ 3, O +O1/E & & & & & & & & & & & & & & & & & & & "!!

 ' N2+,/9:5.,< P/ 3B+K:. -9+// /.53,0+2G +9<.2+<13, 9+G.2/7 +& "#$%&88&#%+ C<2+,/9:5.,< ;9:.E7

;& "#$%&'!& # C3B+K:. F61<.E & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "!$

 # "#$%&8%&"(%0 F1<6 53BB.242156 +9<.2+<13, 9+G.2/7 B31,<  A ! &8Q) B31,< 8A D& Q) B31,< D

"$&!Q +,0 B31,< # 3, "(&!Q R:S 3, +,+9G/1/ F1<6 IJT4ULI) 53*B+2.0 <3 !&%Q 1, <6.

:,+9<.2.0 -9+//& & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "!$

8% V9+W.0 5.2+*15/A +&"#$%& !&"- X+<. -9+W. F1<6 <1,42156 1,59:/13, CF61<.E +,0 F399+/<3,1<.

1,59:/13,/ C-2.GE7 ;&"#$%&"8&$ F.99 B2./.2P.0 XHY -9+W.7 5& "#$%& !&"6 =,. Z/3?<Z 9+*.99+2

?.+<:2./7 0& "#$%& !&"? =,. 9+*.99+2 ?.+<:2./) 013B/10. 1,59:/13,/7 .& "#$%& !&"? 1,<.2+5<13,

9+G.2 F1<6 013B/10. 1,59:/13,/ 2+01+<1,- ?23* 1,<.2+5<13, 9+G.27 "#$%& !&"6 1,<.2+5<13, 9+G.2

;.<F.., -9+W. +,0 5.2+*15 ;30G& & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "!8

8" X+<. -9+//./A +& "#$%&'!&!" ,+<23, -9+// F1<6 *1,1*+9 F.+<6.21,- +< .0-.7 ;& "#$%&'!&$D

-9+// F1<6 /1-,1=5+,< /.53,0+2G 9+G.2/7 5& "#$%&'!&8+ ZF+PGZ 1,<.2+5<13, 9+G.2 ;.<F.., -9+//

+,0 /.53,0+2G B6+/./7 0& "#$%&'!&8+ +2. 3? /93F.2 F.+<6.21,-7 .& "#$%&'!&$( 56+,-. 3?

/5+9.[32-+,1/+<13, 1, 9+*.99+2 ?.+<:2./7 ?& "#$%&'!&$( 9+2-. 9+*.99+. /63F1,- 01M.2.,5. 1,

/<2:5<:2./& & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "!'

8! "#$%&8"&#"A J-GB<1+, ;9:. ;.+0 F1<6 0.P1<21=.0 -9+//G +2.+/ F1<6 01/<1,5< 9+*.99+2 ?.+<:2./

1, B9+5./& & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "!'

8$ I5+<<.2B93< /63F1,- 93// 3? /19153, 1,<3 /39:<13, P.2/:/ /:2?+5. +2.+) 01//39:<13, .OB.21*.,</ "$%

8( +A 53,-2:.,< 01//39:<13, +<<+5>1,- +93,- 52+5>/7 ; +,0 0A <GB15+9 +BB.+2+,5. 3? .OB.21*.,<+9

-9+//./ +?<.2 !' +,0  8 0+G/ 1, /39:<13, +< 8% 0.-2../ R.9/1:/7 5) . +,0 ? B3//1;9. /.53,0+2G

B6+/./ C5 4 8%4!' .[? \N4 8E7 & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & & "$!

8 I.53,0+2G +9<.2+<13, B6+/./ 3, '( 0+G /+*B9. "%%Q \] .OB.21*.,</ & & & & & & & & & & & "$$

D



  !"#$% "$&'#"&()* +&",'+- ". "#/0"')$),(/"$ ,$"++ 1234.56.617 8. '9:'#(;'*&"$ ,$"++ <= > . 133

 ? ".  4 5@A /)*,#B'*& C(++)$B&()*7 8. <= 5@A '"#$% +&",'+ . . . . . . . . . . . . . . . . . . . 13@

 5 DE#)&0%D #':$(/" "*&(;)*"&' ,$"++ F14>4 GH . . . . . . . . . . . . . . . . . . . . . . . . . . 13>

 2 !9:'#(;'*&"$ #':$(/" ,$"++'+ I6JI@ "*C G6 FK#); $'K& &) #(,0& &):H7 /$)+'JB: )K I@ F$'K&H

"*C G6 F#(,0&H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13>

?4 !9:'#(;'*&"$ "*&(;)*"&' ,$"++'+- ". "*C 8. ,$"++ I6A 3L M8

 

N

!

7 /. "*C C. ,$"++ I3 F3L

M8

 

N

!

O 3L G"NH7 '."*C K. ,$"++ G6 F/B$$'& O 3L M8

 

N

!

H . . . . . . . . . . . . . . . . . 13 

?1 PBQ( "*&(;)*"&' ,$"++ 1234. 6.143 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

?6 R(S#"/&()* :"&&'#*+ K)# '9:'#(;'*&"$ "*&(;)*"&' ,$"++'+- ,$"++ I6 &): "*C I3 8)&&); . . 135

?3 !9&#"/& K#); *)&'8))T +0)U(*, C'/)#"&'C ,$"++ K#",;'*& #'/)#C'C "+ D:"(*&'C K#",;'*&D . 1@6

?@ V)++(8$' "$&'#'C #'C ,$"++ 8'"C 1234. 1.21" . . . . . . . . . . . . . . . . . . . . . . . . . 1@ 

?> M/"&&'#:$)& )K W"&' :'#()C ,$"++'+ /);:"#'C &) WIX ,$"++'+- M"++"*("* ,$"++'+ K#); I#($$

12228 F1>6J1> H "*C !,%:&("* C"&" K#); M0)#&$"*C "*C !#';(* 644 . . . . . . . . . . . 1@5

? !"#$% +&",'+ )K "$&'#"&()*A 1234.56.>> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>1

?? ". 1234.56.61A W"&' :'#()C Y'++'$ K#",;'*&7 8. !9:'#(;'*&"$ #':$(/" "$&'#"&()* '9:'#(;'*&

<= 65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>1

?5 X$&'#'C ,$"++ 1234.>6.1' (*$"% "*C 8)C% ,$"++ . . . . . . . . . . . . . . . . . . . . . . . . 1>>

?2 I'"C 1234.  .24,A +(,*(Z/"*&$% ;)#' "$&'#'C )* )*' +(C' &0"* &0' )&0'# . . . . . . . . . . 1> 

54 !9/"Y"&()* :0)&),#":0A +0)U(*, 8'"C+ Y'#% /$)+' &),'&0'# . . . . . . . . . . . . . . . . . 1> 

51 ". $'"C "*&(;)*"&' (* "$&'#"&()* $"%'#+ F1234. 6.51H7 8. /"$/(B; "*&(;)*"&' (* "$&'#"&()*

$"%'#+ F1234.  .248H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>?

5



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

 ! "#$%&'()*+

 !" #$%"&'%($ #')*+ ,- .&$%"&' /0.## ,12"$'# !.# "34.&*"* $,&#%*"5.10+ ,6"5 '!" 0.#' 78 +".5# .&* !.#

9,6"* -5,9 #%940" $.'"/,5%#.'%,& 1.#"* ,& 9.2,5 "0"9"&' $,94,#%'%,& ', !%/!0+ $,940"3 #')*%"# 0,,:%&/

.' '!" 40.$" ,- 9.&)-.$')5"; %& #,9" $.#"# 0,,:%&/ .' '!" 9,6"9"&' ,- %&*%6%*).0 /0.## 1.'$!"#< =5,2"$'#

!.6" 1""& $,&$"5&"* >%'! '!" $,94,#%'%,&; '"$!&,0,/+ .&* 45,6"&.&$" ,- .&$%"&' /0.##"#< ?'!"5# !.6"

$,&$"&'5.'"* ,& '!" 45"#"56.'%,& .&* >".'!"5%&/ ,- #)$! .5'"-.$'# 1,'! -5,9 1)5%"* .&* .5$!%'"$')5.0

$,&'"3'#; #)$! .# #'.%&"* /0.## >%&*,>#<  !" 0,&/@'"59 1"!.6%,)5 ,- /0.## %& . 1)5%.0 "&6%5,&9"&' !.#

1""& #')*%"* "3'"&#%6"0+ ,6"5 '!" 0.#' A8 ,5 B8 +".5#; 1,'! -5,9 '!" 4"5#4"$'%6" ,- 45"#"56%&/ .&$%"&'

,12"$'# .&* '!" *)5.1%0%'+ ,- &)$0".5 >.#'" /0.##"#<

C 0.5/" &)91"5 ,- /0.## .&* 6%'5",)# ,12"$'#; .0,&/#%*" 9.&+ ,'!"5 $0.##"# ,- 9.'"5%.0; -5,9 '!" D&*

9%00"&&%)9 EF $%'+ ,- G)H% .5" !"0* .' '!" I"9%'%$ J)#")9 .' K.56.5* L&%6"5#%'+<  !" /0.## .##"910./"

-5,9 '!" $%'+ ,- G)H%; %& 9,*"5& M5.N; %# .9,&/#' '!" ".50%"#' :&,>& -5,9 '!" G".5 O.#'"5& E5,&H" C/"

P.5,)&* QA88 +".5# ,0*R<  !" .##"910./" %# .0#, ,&" ,- '!" 0.5/"#' :&,>& -5,9 '!%# ".50+ 4"5%,* %& '!"

!%#',5+ ,- /0.##< J.&+ '!,)#.&*# ,- ,12"$'# 9.*" -5,9 /0.##; -.%"&$" .&* -5%' .5" 45"#"&' >%'!%& %'S .00

$,9%&/ -5,9 . #%&/0" #%'" >%'! '!" 9.2,5%'+ -5,9 . #%&/0" $,&'"3'S '!" *"#'5)$'%,& 0.+"5 ,- '!" TEC $%'+<

 !" #%'" %'#"0- %# 5"0.'%6"0+ #9.00; .5,)&* D889 .$5,## .&* %' >.# &,' #%/&%($.&'0+ 5",$$)4%"* .-'"5 '!"

*"#'5)$'%,& ,- '!" $%'+ )&'%0 .5,)&* U888 +".5# 0.'"5<  !%# #!,)0* 9".& '!.' '!" ,12"$'# %& '!" TEC 0.+"5

>"5" -,)&* %& .445,3%9.'"0+ '!" 4,#%'%,&# '!"+ >"5" %& .' '!" 4,%&' >!"& '!" $%'+ >.# *"#'5,+"*< I"6"5.0

45"6%,)# #')*%"# !.6" 0,,:"* .' #9.00 &)91"5# ,- ,12"$'# -5,9 '!%# $,00"$'%,& 1)' '!"5" !.# &,' 1""& .

#')*+ 0,,:%&/ .' '!" $,00"$'%,& .# . >!,0" PV.&*%6"5 UWXQS E.5./ UWY8S  !,5&',& .&* O!0"5# D88QR<

C 9.2,5 %&'"5&.'%,&.0 45,2"$'; %&6,06%&/ . &)91"5 ,- 5"#".5$!"5# -5,9 %&#'%')'%,&# %& #"6"5.0 $,)&'5%"#; !.#

%&%'%.'"* . !,0%#'%$ #')*+ ,- '!" "&'%5" 9.'"5%.0 .##"910./" -5,9 '!" #%'" ,- Z,5/.&  "4"; >!%$! $,&'.%&#

'!" $%'+ ,- G)H%<  !" .%9 ,- '!%# 45,2"$' !.# 1""& ', .##"## .&* '!"& $!.5.$'"5%#" %& *"'.%0 .00 $.'"/,5%"# ,-

9.'"5%.0; %&$0)*%&/ $,44"5 .00,+ 9"'.0 ,12"$'#; $"5.9%$#; ,5/.&%$ 9.'"5%.0# #)$! .# 1,&" .&* #!"00; .&* '!"

/0.## .&* 6%'5",)# 9.'"5%.0# -5,9 '!" #%'" )#%&/ 9)0'%40" #$%"&'%($ '"$!&%N)"#<  !%# %# %& ,5*"5 ', .&#>"5 .

&)91"5 ,- N)"#'%,&# .1,)' '!" '"$!&,0,/+; '5.*" .&* "3$!.&/" ,- 9.'"5%.0# .&* ,12"$'# >%'!%& '!%# 5"/%,&

*)5%&/ '!" T.'" E5,&H" C/" PTECR<  !" 45,2"$' %# .0#, %&'"5"#'"* %& '!" "6"5+*.+ )#" ,- ,12"$'# .&* 0%-"

,- '!" 4",40" >!, 0%6"* .' '!%# #%'"< C&,'!"5 9.2,5 #'5.&* ,- '!%# 5"#".5$! %# '!" %*"&'%($.'%,& ,- %&'5)#%6"

9.'"5%.0 %& '!" TEC .##"910./" -5,9 0.'"5 4"5%,* ,$$)4.'%,& ,& '!" #%'"< M& .**%'%,& ', '!%# '!" 45,2"$'

%# .0#, $,&$"5&"* >%'! .##"##%&/ '!" 45"#"56.'%,& ,- '!" %&,5/.&%$ 9.'"5%.0#; 4.5'%$)0.50+ '!" 9"'.0# .&*

6%'5",)# 9.'"5%.0#<  !)# -.5 '!" /0.## .&* 6%'5",)# 9.'"5%.0# !.6" 5"$"%6"* '!" 9,#' .''"&'%,& >%'! "3'"&#%6"

#')*%"# %&', '!"%5 '"$!&,0,/+ .&* 45,6"&.&$" PI!,5'0.&* .&* O5"9%& D88B[ I!,5'0.&* "' .0 D88YS \"/5+#"

W



 ! "# $%%&'( )*+ , -. !/ 0 !"# "11 02#"3 41 45 !/ 6-*7 11 *8 2 453 7/"-"7! -41 9 +4!/ "5  :! 514, 

5*5;9 1!-<7!4, 1<-, =. "1 + ## "1 #404! 9 9 1!-<7!4, "5"#=1 1 "59 " 64#*! 1!<9= 45!* !/ 7*06*14!4*5 "59

6-*, 5"57 *8 !/ >?@ 7 -"0471 +"1 7"--4 9 *<! 9<-453 $%%A BC/*-!#"59  ! "# $%%AD E-2;C"!<##*  ! "# 45

6- 6"-"!4*5'(

F/ 9<-"24#4!= *8 3#"11 1 /"1 2  5 1!<94 9  :! 514, #= 8*- !/ 6"1! G% *- 1* = "-1 8*- " 5<02 - *8 - "1*51(

F/ 7*51 -,"!4*5 *8 "574 5! "-! 8"7!1. 6"-!47<#"-#= "-7/4! 7!<-"#  # 0 5!1 1<7/ "1 1!"45 9 3#"11 +459*+1 /"1

2  5 " 0"H*- 7*57 -5 8*- 0"5= 6-*H 7!1( )*+ , -. !/ 6- 1 -,"!4*5 "59 "#! -"!4*5 *8 3#"11 8-*0 !/ >"! 

?-*5I @3 6 -4*9 45 !/ J "- E"1! /"1 5*! 2  5 1!<94 9 45 "5= 9 !"4# 2 8*- !/ 7<-- 5! 6-*H 7!( @ 1453# 

 :"06# 8-*0 J<I4 +"1 "5"#=1 9 45 K"594, - BL&&$' 2<! " 7*06# ! "11 110 5! *8 !/ "11 02#"3 "1 "

+/*# /"1 5*! 2  5 7"--4 9 *<!( M ,4!-4N 9 3#"11 1. *8 +/47/ !/ - "- " 5<02 - *8  :"06# 1 8-*0 J<I4.

/", "#1* 5*! 2  5 1!<94 9  :! 514, #=( F/ J<I4 ,4!- *<1 "11 02#"3 . 9< !* 4!1 14I "59 !/ ,"-4 9 5"!<- 

*8 !/ *2H 7!1 "59 0"! -4"#1 +4!/45 4! "##*+1 " +49 ;-"53453 "5"#=141 *8 2*!/ !/ ! 7/5*#*3= *8 !/ ,4!- *<1

0"! -4"#1 "59 !/ 4- 6- 1 -,"!4*5 "59 "#! -"!4*5(

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

F/ "401 "59 *2H 7!4, 1 *8 !/ 7<-- 5! 6-*H 7! 7"5 2 94,49 9 45!* !/-  0"45 "- "1( F* - "11 11 "59

 ,"#<"! !/  :! 514, 7*## 7!4*5 *8 ,4!- *<1 0"! -4"#1 / #9 "! !/ C 04!47 O<1 <0 "! )"-,"-9 P54, -14!=D

!*  :"045 !/ 7*06*14!4*5 "59 ! 7/5*#*3= *8 !/ 3#"11 1 "59 *!/ - ,4!- *<1 0"! -4"#1 +4!/45 !/"! 7*## 7!4*5D

!* 7/"-"7! -41 !/ 6- 1 -,"!4*5 "59 "#! -"!4*5 *8 !/ 3#"11 1 "59 ,4!- *<1 0"! -4"#1 45 !/ J<I4 7*## 7!4*5(

 !"! #$%&'( )* +,' -.+' /%)01' 23' &4+%')$5 *%)6 7$14

F/ N-1! 0"H*- "40 *8 !/ 7<-- 5! 6-*H 7! 41 !* - "11 11 !/ ,4!- *<1 0"! -4"# "11 02#"3 8-*0 !/ 14! ( F/41

+4## 457#<9 " 1<-, = *8 !/ "11 02#"3 45 ! -01 *8 !/ 5<02 - "59 !=6 1 *8 *2H 7!1 6- 1 5!( Q/ - 6*1142# 

!/ *-4345"# N59 #*7"!4*5 *8 !/ *2H 7!1 +4## "#1* 2 9 ! -045 9 "59 "5= #"! - 6 -4*9 *- 45!-<14, 0"! -4"#1

49 5!4N 9( F/ 14! "-7/4, / #9 +4!/45 !/ 0<1 <0. 457#<9453 !/ N591 5*! 2**R1. +4## "#1* 2 1!<94 9 !*

N59 *<! "1 0<7/ "1 6*1142# "2*<! !/ *-4345"#  :7","!4*5 *8 !/ 0"! -4"#1. 457#<9453 !/ 4- N59 #*7"!4*51

"59 7*594!4*5( F/ 941!-42<!4*5 *8 !/ 1 0"! -4"#1 "7-*11 !/ 14! "59 !/ 4- 6*1142# 14354N7"57 +4## "#1* 2 

1!<94 9 "1 6"-! *8 !/41 6-*H 7!( F/  5!4- ,4!- *<1 0"! -4"#1 "11 02#"3 +"1  :"045 9 B+4!/ !/  :7 6!4*5

*8 1*0 *8 !/ *2H 7!1 *5 9416#"=' "1 !/ 454!4"# 1!"3 *8 !/41 6-*H 7!. "#*53149 !/  :7","!4*5 "-7/4, (

@5  :! 514, 1 ! *8 1"06# 1 B$S$' 8-*0 !/ "11 02#"3 /"1 2  5 7*## 7! 9 8-*0 !/ C 04!47 O<1 <0 "!

)"-,"-9 P54, -14!= +/ - !/ *2H 7!1 "59  :7","!4*5 "-7/4, "- 5*+ 1!*- 9(

L%



 !"!" #$%&'()*+'(,&- *,./,0('(,& +&$ '%*1&,2,34

 !" #"$%&' ()%*' *+, %- .!" $/))"&. 0)%1"$. +# .% "2*,+&" .!" $%,0%#+.+%& %- .!" 34*##"# *&' %.!") 5+.)"%/#

,*.")+*4#6  !+# 7+44 +&$4/'" .!" +'"&.+8$*.+%& %- .!" ,*.")+*4# /#"' +& ,*&/-*$./)" %- .!" %(1"$.#9 .!+# $*&

(" /&$4"*) '/" .% 0%#.:'"0%#+.+%&*4 $!*&3"#; "#0"$+*44< +& .!" #,*44") %(1"$.# #/$! *# .!" ("*'#6 =*1%) *&'

.)*$" "4","&. $%,0%#+.+%& %- .!" 34*##"# 7+44 *4#% (" "#.*(4+#!"'; .!+# !*# *4)"*'< (""& '%&" -%) * &/,(")

%- .!" 34*## %(1"$.# (/. .!" $/))"&. 0)%1"$. +&."&'# .% "2."&' .!" )*&3" %- 34*## $%4%/)# *&' %.!") 5+.)"%/#

,*.")+*4# -%) .!"#" *&*4<#"#6  !" $%,0%#+.+%& %- .!" 34*##"# *&' %.!") ,*.")+*4# $*& 0)%5+'" #+3&+8$*&.

+&-%),*.+%& *(%/. .!"+) ,*&/-*$./)"; ."$!&%4%3< *&' 0)%5"&*&$"6  !+# 8.# 7"44 7+.! .!" %5")*44 *+,# %-

.!" ,*1%) )"#"*)$! 0)%1"$. &%."' *(%5"6

 !"!5 62'%7+'(,&8 *1+7+*'%7(0+'(,& +&$ %9/%7(.%&'+2 :,7;

 !" 8&*4 #.)*&' %- .!" 0)%1"$. +# .% *##"## *&' $!*)*$.")+#" +& '".*+4 .!" 0)"#")5*.+%& *&' *4.")*.+%& %-

.!" 34*##"# *&' %.!") 5+.)"%/# ,*.")+*4#6  !" "2$*5*.+%& )"0%). *&' %.!") #./'+"# !*5" +&'+$*."' .!*. .!"

,*1%)+.< !*5" #/>")"' #+3&+8$*&. 0%#.:'"0%#+.+%&*4 *4.")*.+%&6  !+# 0)%1"$. +&."&'# .% $!*)*$.")+#" +& '".*+4

.!" *4.")*.+%& .!*. .!"#" 34*##"# !*5" /&'")3%&" 7!+4" (/)+"'; /#+&3 * &/,(") %- *&*4<.+$*4 ."$!&+?/"#

+&$4/'+&3 @A=:BC@; @A=:AC@; DE:FGH:=@ *&' IJC6  !" &*./)" %- .!" 0%#.:'"0%#+.+%&*4 0)%$"##"# 7+44

*4#% (" "2*,+&"' *&' "20")+,"&.*4 7%)K .% )"04+$*." .!"#" 0)%$"##"# 7+44 (" $*))+"' %/.6  !" 0)%1"$. 7+44

*4#% $%&#+'") .!" )*&3" %- *4.")*.+%& 0!"&%,"&* 7+.!+& .!+# *##",(4*3"6  !" ,*1%)+.< %- .!" *##",(4*3"

+# -)%, * #+&34" $%&."2. L.!" 8&*4 %$$/0*.+%& *&' '"#.)/$.+%& 4*<") %- .!" M)%&N" E3" $+.<O 7+.!+& .!" #+.";

7!+$! +# +.#"4- )"4*.+5"4< #,*446 @%," "2*,04"# -)%, .!" *##",(4*3" *)" *4,%#. 0")-"$.4< 0)"#")5"' 7!+4#.

%.!")# *)" "2.)","4< *4.")"'; .% .!" 0%+&. .!*. &% %)+3+&*4 34*## )",*+&# *&' .!" #.)/$./)" +# "2.)","4<

-)*3+4"6 E# .!" %)+3+&*4 (/)+*4 4%$*.+%&# %- ,*&< %- .!" %(1"$.# *)" K&%7& 5*)+*.+%& +& .!" 0)"#")5*.+%& %-

.!" 5+.)"%/# ,*.")+*4# $*& (" #./'+"' *. *& +&.)*:#+." 4"5"46 H%##+(4" -*$.%)# .!*. $%/4' !*5" *>"$."' .!"

*4.")*.+%& #""& +& .!"#" 34*##"#; #/$! *# $%,0%#+.+%& %- .!" 34*## *&' (/)+*4 "&5+)%&,"&.*4 $%&'+.+%&#; 7+44

(" "2*,+&"'6 E&%.!") *#0"$. .!*. 7+44 (" #./'+"' 7+.!+& .!+# 0)%1"$. +# .!" "2."&. .% 7!+$! "20")+,"&.*4

*4.")*.+%& $*& )"04+$*." .!*. -%/&' +& .!" *)$!*"%4%3+$*4 "2*,04"#6

 !" #$% &'()% '$* +,'*-+'./0 /1 '$* 2,+&&*& 1-/3 4(5.6

 !" *##",(4*3" %- 34*## -)%, P/N+ *44%7# ,*&< ?/"#.+%&# .% (" *#K"' )"3*)'+&3 .!" ("!*5+%/) %- 34*##"#

+& * 4%&3:."), (/)+*4 "&5+)%&,"&.6  !"#" *)" *,%&3#. .!" "*)4+"#. K&%7& ,*&:,*'" 34*##"# #% 0)%5+'" *&

%00%)./&+.< .% 4%%K *. .!" *4.")*.+%& %- (/)+"' 34*##"# %5") * 5")< 4%&3 .+," 0")+%'6  !+# !*# +,04+$*.+%&#

-%) 4%%K+&3 *. .!" 0)"#")5*.+%& *&' $%&#")5*.+%& %- *)$!*"%4%3+$*4 34*##"# *# 7"44 *# 0)"'+$.+&3 .!" *4.")*.+%&

%- ,%'")& 34*##"# +& (/)+"' $%&."2.#6  !")" +# *4#% .!" 0%."&.+*4 -%) '*.* -)%, .!"#" 34*##"# .% (" /#"' +&

QQ



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

 !" %$)*+,-, & '( .$/-"*) 0*# " 1-*##"#3 !'0"4")3 5'# # $%,"# 6$+-,#!"% #' (*) !*4" -''7"% * 5$/! &'$.1")

1-*##"# 8-"##  !*. 9::: &"*)# '-%;< =# *-)"*%& .' "%  !" %"1)"" '( 4*),* ,'. '+#")4"% ,.  !" *- ")* ,'. '(

1-*##"# ()'5  !,# #, " *--'0# %,>")". # *1"# '( *- ")* ,'. 6)'/"##"#  ' +" # $%,"% * *. ,. )*?#, " -"4"-< @!"

1-*## ()'5 A$B, 6)'4,%"# *. '66') $., &  ' "C*5,."  !" 6)"#")4* ,'.3  "/!.'-'1& *.% %,# ),+$ ,'. '(  !,#

$.,D$" *##"5+-*1" ()'5 *. "*)-& 6"),'% ,.  !" !,# ')& '( 1-*##<

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

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

@!,# 6)'E"/ /'4")# * 0,%" )*.1" '( #$+E"/ # ()'5  !" 5'-"/$-*) # )$/ $)" '( 1-*## *.%  !" %" *,-# '(

1-*##F0* ") ,. ")*/ ,'.#  '  !" *)/!*"'-'1,/*- *.% !,# '),/*- +*/71)'$.% '(  !" /, & '( A$B, *.% G* "

H)'.B" =1" 1-*##< @!,# /!*6 ") '$ -,."#  !" 5*,. #'$)/"# '( ,.(')5* ,'. '.  !"#"  '6,/# 0, !,.  !" /'. "C 

'(  !" 6)'E"/ *,5#<

 ! ,-.//

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

= 5* "),*- ,# 1".")*--& %"#/),+"% *# * 1-*## 0!". , !*# #'-,%,I"% ()'5  !" -,D$,% # * " 0, !'$ /)&# *--,B* ,'.3

*. *5')6!'$# #'-,% 8J*$- KLL:MK3L;< =.% 5')" #6"/,I/*--& *# * #$6")/''-"% -,D$,%  !* !*# N()'B".?,.O

8P/!'-B" KLLKMKL; ,<"< * 5* "),*-  !* !*# )" *,."%  !" # )$/ $)" '( * -,D$,% ,. , # #'-,% # * " 8P/!'-B"

KLLKML9;< @!" 5'# ,56') *. ,%"*# *+'$  !" # )$/ $)" '( 1-*##"# 0")" I)# %,#/$##"% +& Q*/!*),*#".

8KLR9; 0!' ('$.%  !*  !" ".")1& %,>")"./"# +" 0"". 1-*## *.% /)&# *--,." 5* "),*-# '(  !" #*5" /'56'?

#, ,'. 0")" "C )"5"-& #5*--3  !")"(')"  !" #*5" # * "# '( +'.%,.1 !*%  ' '//$) ,.  !" 1-*##& *.% /)&# *--,."

# * "3 +$  !* 1-*## !*% * )*.%'5 )* !")  !*. ')%")"% ." 0')7< @!")"(')" 1-*## /*. +" %"I."% *# *

5* "),*-  !* -*/7# -'.1 )*.1" 6"),'%,/ * '5,/ # )$/ $)" *.% *-#' "C!,+, # 1-*##  )*.#(')5* ,'. +"!*4,'$)

8P!"-+& 9::SMR;< T-*##  )*.#(')5* ,'. +"!*4,'$) ,#  !"  "56")* $)" )*.1" 0, !,. 0!,/! * 5"- /*. +"

/''-"% 0, !'$ /)&# *--,#,.1 8P!"-+& 9::SMU;< H*#"% '.  !,# %"I., ,'. *.& 5* "),*- 0!,/! "C!,+, #  !,#

+"!*4,'$) /*. +" %"I."% *# * 1-*## 8P!"-+& 9::SMR;3 (') "C*56-"3 /-"*) +',-"% #0"" # *)" * 1-*##& (')5 '(

#$1*)<

= .$5+") '( 'C,%"# /*. (')5 * 1-*##3 ." 0')7 +$,-%,.1 6'-&!"%)'.# #$/! *# P,V23 H2V3 *.% J2V53 0!,/!

*)" 7.'0. *# ." 0')7 (')5")# 8Q*/!*),*#". KLR9;< W'0"4")3 *# *./,". 1-*##"# *)"  !" #$+E"/ '(  !,#

6)'E"/ '.-&  !" #,-,/* " 1-*##"# 0,-- +" %,#/$##"%< P,-,/* " 1-*##"# *)" +*#"% $6'.  !" P,V 4  " )*!"%)'.

K9



 !"#$%&' ())*+,-. /0120 #$3415' 301' '0"#36#457$ "#8$# $9$5 /13015 30$ #458"% 5$3/"#: "; 4 7<4''  =#$49$'

$3 4< ())(.> ?"/$9$#@ A&#$ B&4#3C #$B&1#$' 4 3$%A$#43&#$ "; (D,E F 3" 913#1;G 30$#$;"#$ &'&4<<G 4 H&I  45

4<:4<1 '&20 4' '"81&% "# A"34''1&%. 1' 488$8 3" <"/$# 30$ %$<3157 A"153 %4:157 30$ ;"#%431"5 "; 4 7<4''

$4'1$#> J0$ 488131"5 "; 30$ 4<:4<1 #$'&<3' 15 30$ K#$4:157 "; 2"55$231"5' K$3/$$5 30$ '1<12"56"IG7$5 K"58'

15 30$ 7<4'' 5$3/"#:  !"#$%&' ())*+LL.> J0$ '04#$8 "IG7$5' K$3/$$5 '1<12"5 3$3#40$8#4 4#$ :5"/5 4'

K#187157 "IG7$5'@ &5'04#$8 4' 5"5 K#187157 "IG7$5'  MNO'.  P4" ,EE,+,-.> Q420 M4

+
1"5 A#"8&2$' 45

MNO 30&' #$8&2157 30$ 2"55$231913G "; 30$ 7<4'' 458 2"5'$B&$53<G 13' %$<3157 A"153  R$ N"&#01' ,EED+-D.>

S' 4 #$'&<3 "; 301' 30$ 4<:4<1 2"%A"5$53 "; 7<4''$' 4#$ :5"/5 4' 5$3/"#: %"81T$#'  U4204#14'$5@ ()L,.>

S<:4<15$ $4#30'@ '&20 4' 24<21&% 458 %475$'1&%@ 4<30"&70 2<4''$8 4' 5$3/"#: %"81T$#' 4#$ 7$5$#4<<G 488$8

3" 7<4''$' K$24&'$ 30$'$ "I18$' 049$ 4 '34K1<1'157 $V$23 "5 30$ 5$3/"#: 458 1%A#"9$ 30$ 7<4''W' 8&#4K1<13G>

J0$ 4<:4<15$ $4#30' 4#$ <$'' %"K1<$ 3045 30$ 4<:4<1 1"5' 458 4#$ %"#$ '3#"57<G K"58$8 3" 30$ 5$3/"#:@

30$#$KG 152#$4'157 30$ '34K1<13G 458 8&#4K1<13G "; 4 7<4'' KG #$'3#123157 30$ 81V&'1"5 "; 4<:4<1 1"5'  X0$<KG

,EE-+)E.> J0$#$ 4#$ 4<'" 153$#%$8143$ "I18$'@ '&20 4' S<2O3@ /0120 %4G K$049$ $130$# 4' 5$3/"#: ;"#%$#'

"# 5$3/"#: %"81T$#'@ 30$'$ 4#$ "I18$' /0120 2455"3 $4'1<G ;"#% 4 7<4'' "5 30$1# "/5 K&3 245 '&K'313&3$ ;"#

'1<12"5 3$3#40$8#4 15 30$ 7<4'' 5$3/"#:  X0$<KG ,EE-+)E.>

 !" #$%&'(%)*+ ,'*-&..&. */ 01')&2 3$(..&.

 !"!# $%&'()*+*,-

J0$ 3$#% 4<3$#431"5 04' K$$5 '$<$23$8 3" 2"9$# 4<< "; 30$ A#"2$''$' /0120 4V$23 7<4''$' 15 2"53423 /130

/43$#> S 94#1$3G "; 3$#%' 4#$ &'$8 3" 8$'2#1K$ 30$ 94#1"&' 4'A$23' "; 7<4''Y/43$# 153$#4231"5' /130 30$

3$#%' 4<3$#431"5@ /$430$#157@ 2"##"'1"5@ 0G8#431"5@ 8&#4K1<13G@ '34K1<13G@ 8$3$#1"#431"5@ 8$24G 458 81''"<&31"5

4<< K$157 &'$8 /13015 30$ <13$#43&#$> X"%$ "; 30$'$ 3$#%' 4AA$4# 3" 049$ <"48$8 2"55"3431"5' '&20 4'

/$430$#157 /0120 1' ";3$5 4AA<1$8 3" 43%"'3A0$#12 $V$23' #430$# 3045 K&#1$8 7<4''$'@ A4#312&<4#<G 15 '3&81$'

"; '3415$8 7<4'' /158"/'  ;"# $I4%A<$@ M$/3"5 ()D-.> R"%K4#8" $3 4<  ,EE-. '&77$'3 3043 30$ 3$#%

2"##"'1"5 '0"&<8 "5<G K$ &'$8 3" 8$'2#1K$ 30$ 5$3/"#: K#$4:8"/5 4'A$23 "; 7<4'' 4<3$#431"5@ /0$#$4' 13 1'

&'$8 3" 8$'2#1K$ 4<< 4'A$23' 15 "30$# '3&81$'  ;"# $I4%A<$@ Z45''$5' $3 4< ())[.> J0$ 8&#4K1<13G "; 7<4''

1' ";3$5 81'2&''$8 15 #$<431"5'01A 3" 5&2<$4# /4'3$ 81'A"'4<  ;"# $I4%A<$@ \12:' ()),. 458 0G8#431"5 1'

%"#$ &'&4<<G 4AA<1$8 3" 543&#4< 7<4''$'  ;"# $I4%A<$@ \013$ ()]*.> ?"/$9$#@ 4<< "; 30$'$ 3$#%' 4#$ &'$8 3"

8$'2#1K$ 30$ '4%$ A#"2$''$' "# 4'A$23' "; 30$ '4%$ A#"2$''$'@ 30$#$;"#$@ 15 301' A#"^$23 30$ 3$#% 4<3$#431"5

04' K$$5 '$<$23$8 4' 45 "9$#4<< 3$#% 2"9$#157 7<4''Y/43$# 153$#4231"5'>

(L



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

 !" #$%"&#%'() (* +$#,,", ', -#.,"/ 01 %!" ')%"&#-%'() (* %!" +$#,, ,.&*#-" 2'%! #) #3."(., ,($.%'()4 .,.#$$1

2#%"&5  !', ')%"&#-%'() -#.,", %!" ,"$"-%'6" $"#-!')+ (* #$7#$', *&(8 %!" +$#,,4 %!" !1/&#%'() (* %!" +$#,,

)"%2(&74 %!" 0&"#7/(2) (* %!" +$#,, )"%2(&7 #)/ %!" *(&8#%'() (* ,"-()/#&1 8')"&#$ 9!#,",5

 !" ,"$"-%'6" $"#-!')+ (* #$7#$', *&(8 # +$#,, ,.&*#-" ', %!(.+!% %( (--.& %!&(.+! '() ":-!#)+" 0"%2"") ;

+

9&(%(), #)/ #$7#$' -#%'(), 2'%!') %!" +$#,, <=.)7"& >??@A5  !" 8(/'B"/ &#)/(8 )"%2(&7 %!"(&1 (* C&"#6",

"% #$ <>??>A ,.++",%, %!#% 9"&-($#%'() -!#))"$, ":',% 2'%!') %!" &#)/(8 )"%2(&7 (* +$#,, ,%&.-%.&" #)/ '%

', %!"," %!#% #$$(2 %!#% %&#),9(&% (* -#%'(), ') /'D.,'() 9&(-",,", ,.-! #, '() ":-!#)+"5  !"&" !#, 0"")

-(),'/"&#0$" /"0#%" #0(.% !(2 ":#-%$1 2#%"& /'D.,", ')%( # +$#,, <EF(6#) "% #$ GHHIA 0.% %!" &"#-%'() -#)

0" ,!(2) ,'89$1 #,J

(≡ Si − O − Cation)glass + H2O ↔ (≡ Si − O − H)glass + Cation − OH <K3.#%'() >A

 !" #8(.)% (* #$7#$' -#%'(), 9&",")% ') ,($.%'() #)/ %!" 9; ') # ,($.%'() 2'$$ #D"-% %!" &#%" (* '()

":-!#)+"4 *(& ":#89$"4 # $#&+"& ).80"& (* #$7#$' '(), 2'%!') # ,($.%'() ', ":9"-%"/ %( ')!'0'% '() ":-!#)+"5

L() ":-!#)+" ', #$,( #D"-%"/ 01 %!" "3.'$'0&'.8 -(),%#)% 2!'-! 8"#,.&", !(2 "D"-%'6"$1 9&(%(), #)/

#$7#$' -#%'(), -(89"%" %( (--.91 #) #)'()'- ,'%" <=.)7"& >??@A5  !" '() ":-!#)+" "3.'$'0&'.8 -(),%#)% ',

+(6"&)"/ 01 %!" -!#&+" /',%&'0.%'() (* ,'%", 2'%!') %!" +$#,, <=.)7"& >??@A5

M$%!(.+! '% (*%") '89$'"/ %!#% #) ;

+
":-!#)+", 2'%! #$7#$' -#%'(), ') +$#,, K&),0"&+"& <>?NHA !#, #&+."/

%!#% # 0#&" 9&(%() -#))(% ":',% 2'%!') %!"," -()/'%'(),5 M 9&(%() !#, )( "$"-%&() -$(./ #)/ 2(.$/ "80"/

'%,"$* ') %!" "$"-%&() -$(./ (* %!" B&,% #)'() '% ")-(.)%"&"/5  !"&"*(&" #)(%!"& 8"-!#)',8 *(& 9&(%()

":-!#)+" ') +$#,, ', &"3.'&"/5 L% ', ,.++",%"/ %!#% ;

+
', 0"')+ %&#),9(&%"/ ')%( %!" +$#,, #$()+,'/" 2#%"&

8($"-.$",4 9(,,'0$1 #, !1/&()'.8 '(), <;

 

E

+
A <K&),0"&+"& >?NHA4 (& ,'89$1 #, 8($"-.$#& 2#%"& <K3.#%'()

>A5 M0(.% %!&"" !1/&(+") #%(8, ")%"& %!" +$#,, *(& "#-! #$7#$' '() &"$"#,"/ ')%( ,($.%'() <C&#80(2 GHHOA

$"#/')+ %( #) #$7#$'P/"9$"%"/ #)/ !1/&#%"/ ,.&*#-" $#1"&5

;1/&($1,', #)/ /',,($.%'() (* %!" +$#,, )"%2(&7 (--.&, ,'8.$%#)"(.,$1 2'%! '() ":-!#)+" 0.% #% # 8.-!

,$(2"& &#%" %!#) %!" ')'%'#$ !1/&#%'() #)/ '() ":-!#)+" &#%", <C&#80(2 GHHOA5 Q"%2(&7 /',,($.%'() (--.&,

2!"&" !1/&(:1$ +&(.9, <.,.#$$1 E;

−

AR *(&8"/ 01 !1/&($1,', &"#-%'(),4 #%%#-7 %"%&#!"/&#$ S'E4 ,'%", *(&8')+

# &"#-%'6" B6"P-(P(&/')#%"/ ')%"&8"/'#%" +&(.9 2!'-! -#) /"-(89(," &.9%.&')+ %!" S'PEPS' 0()/, 2'%!')

%!" +$#,, )"%2(&7 <=.)7"& >??@A5 K3.#%'() G ,!(2, %!" ')'%'#$ !1/&($1,', &"#-%'()4 2!'-! ', %!"(&"%'-#$$1

&"6"&,'0$"5

≡ Si − O − Si ≡ +H2O ↔ 2(≡ SiOH) <K3.#%'() GA

L) +$#,,", 2'%! !'+! ,'$'-# -()%")% (& ') 9.&" ,'$'-# %!', &"#-%'() ', ,.99&",,"/ 01 %!" !'+! /"+&"" (*

-())"-%'6'%1 2'%!') %!" +$#,, )"%2(&74 2!'-! 8#7", '% /'T-.$% *(& S'E4 %"%&#!"/&# %( &"#&&#)+" ')%( %!"

B6" -(P(&/')#%"/ ')%"&8"/'#%" +&(.9 <=.)7"& >??@A5 U()6"&,"$1 2!") # +$#,, -()%#'), ,'+)'B-#)% Q=E,4

>@



 !"#$% &' ()$ !%%*(*+, +- ."/$# #" ) !# #+%!0 ()$ )'%1+2'#*# 1$! (*+, +  "1# 3+1$ $!#*2' !# ()$1$ !1$

", +,,$ ($% !1$!# 4*()*, ()$ ,$(4+15 *6$6 ()$ 71$!($1 ()$ ,"3&$1 +- 89:# ()$ 3+1$ 1!;*% ()$ )'%1+2'#*#

1$! (*+, <9",5$1 =>>?@6 A)$ +;$,*,7 "; +- 1$! (*B$ #*($# 4*()*, ()$ ,$(4+15  !, !2#+ &$  1$!($% &' $/($1,!2

#(1$##$# (+ ()$ 72!## 4)* )  !, %$-+13 2+ !2 C*D: &+,%# !,% ()"# !22+4*,7 1!;*% )'%1+2'#*# <9",5$1 =>>?@6

E'%1+2'#*# +- ()$ 72!## ,$(4+15 2$!%# (+ ()$ ;1$ *;*(!(*+, +- #*2* ! +, ()$ 72!## #"1-! $ -+13*,7 ! 7$2 2!'$10

()*# *# !  +3;2$($2' #$;!1!($ ;)!#$ 1!()$1 ()!, ;!1( +- ()$ 72!## *(#$2-F !,% 3!' !2#+  +,(!*, !, !##$3&2!7$

+-  1'#(!22*,$ ;)!#$# <G1!3&+4 HIIJ@ 1$#"2(*,7 -1+3 ()$ 1$;+2'3$1*#!(*+, +- #*2* ! !,% +()$1 +/*%$# -1+3

()$ 72!## ,$(4+15 <9",5$1 =>>?@6 A)$ 7$2 2!'$1 *# )*7)2' ;+1+"# !,% !22+4# (1!,#;+1( +- 4!($1 -"1()$1

*,(+ ()$ 72!## ,$(4+15 <9",5$1 =>>?@6 8$(4+15 %*##+2"(*+, 3!' !2#+ 1$#"2( *, ()$  +3;2$($ K +,71"$,(L

%*##+2"(*+, +- ()$ #"1-! $ 4)$1$ ()$ 72!## #"1-! $  +3;+#*(*+, *# *%$,(* !2 (+ ()$ &"25  +3;+#*(*+, <E$, )

!,% M2!15 =>NI@6

A)$  1$!(*+, +- #$ +,%!1' ;)!#$# %"1*,7 72!## !2($1!(*+, )!# &$$, %*# "##$% *, 3!,' !1(* 2$#0 !,% *( *#

7$,$1!22' !  $;($% ()!( ()$ -+13!(*+, +- ()$#$ 2!'$1# !1*#$# -1+3 1$ +,%$,#!(*+, +- ()$ 72!## ,$(4+15 !-($1

)'%1+2'#*# !,% %*##+2"(*+, <OP7+" $( !2 HIII@6 A)$ 2!'$1# !1$  1$!($% &' 1$;1$ *;*(!(*+, +- #*2* ! <!,% +()$1

$2$3$,(#@ !( ()$ 72!## #"1-! $ *,(+ ! ,$4 3!($1*!20 4)* ) 3!' &$ !3+1;)+"# +1 ;++12'  1'#(!22*,$ <G1!3&+4

HIIJ@6 E+4$B$10 3+1$ 1$ $,(2' ()$ 1+2$ +- &+() ()$ ;1$ *;*(!(*+, +- #$ +,%!1' ;)!#$# *, ()$ 1!($ +- 72!##

%*##+2"(*+, !,% ()$ $Q$ (# +- ()$ (';$ +- ;)!#$ ;1$ *;*(!($% )!B$ &$$, $/!3*,$% *, 3+1$ %$(!*20 4*() ()$

(';$ +- #$ +,%!1' ;)!#$# -+13$% &$*,7 ()+"7)( (+ !Q$ ( ()$ +B$1!22 %"1!&*2*(' +- ()$ 72!## <M!*22$($!" $(

!2 HIINF O!,(R$, $( !2 HIIN@6 A)$ ;+1+#*(' +- ()$ #$ +,%!1' ;)!#$#  1$!($% !;;$!1# (+ !Q$ ( 4)$()$1 +1

,+( ()$ 1!($ +- !2($1!(*+, 4*22 #2+4 (+ ! S,!2 1$#*%"!2 1!($ +1 *- %*##+2"(*+, 4*22  +,(*,"$ +B$1 ()$ 2+,7D($13

<M!*22$($!" $( !2 HIIN@6

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

2'34'),&,'- '5 &6+ ./$))7 :,$ +- ()$ 3+#( #*7,*S !,( -! (+1# !Q$ (*,7 ()$ 1$! (*+, +- ! 72!## 4*() !,

!T"$+"# #+2"(*+, *# ()$  +3;+#*(*+, +- ()$ 72!## *(#$2-6 U*()*, ()*# ()$ 2$B$2 +- #*2* ! 4*()*, ()$ 72!## *#

()$ 3+#( #*7,*S !,(6 A)$ 1$#*#(!, $ +- 72!## (+ !2($1!(*+, %1+;# #)!1;2' !( #*2* ! 2$B$2# &$2+4 JJ6JV 3+2W

4)* )  +11$#;+,%# (+ ()$ ;+*,( 4)$1$ $! ) #*2* +, !(+3 4*()*, ()$ 72!## *# !##+ *!($% 4*() !, !25!2* *+,

!# ! #$ +,% ,$*7)&+"1 <X2DC)!3' =>VY@6 A)$1$-+1$ *, 72!##$# ()!(  +,(!*, 2$## ()!, JV 3+2W #*2* ! !,

*,($1 +,,$ ($% ;!() +- ,+,D&1*%7*,7 +/'7$, #*($# !22+4# ()$ $/ )!,7$ +- #;$ *$# &$(4$$, ()$ #+2"(*+, !,%

()$ 72!##  +,B$1#$2' !&+B$ JV 3+2W #*2* ! ()$#$ +/'7$, #*($# !1$ *#+2!($% -1+3 +,$ !,+()$1 &' ()$ #*2* !

,$(4+15 <O!,(R$, =>>H!@6

E+4$B$10 $/;$1*3$,(# "#*,7 !, NIW C*:2 HIW 8!2: 72!## )!B$ #)+4, ()!( %$#;*($ ()$ )*7) #*2* ! 2$B$2#

()*# 72!## B$1' 1!;*%2' &$7!, (+ %*##+2B$ *, 4!($1 *,%* !(*,7 ()$ 1$T"*1$3$,( -+1 ! ,$(4+15 #(!&*2*#$1 #" )

!# 2*3$ <E$, ) !,% M2!150 =>NI@6 A)$ $Q$ ( +- ()$ !%%*(*+, +- 2*3$ *# $/;2!*,$% !# 1$#"2(*,7 -1+3 ()$

=Z



 !"#$%&' (#

 !

!)&*+ ,-!.- #/% $%** 0)1!$%+ /% 2.!&3 #$4#$! !)&  !52*!)& '-/)23- '-% 3$#** &%',)/4 67-%$18

9::;<=>?@A B-% C/%*%&.% )D $!0% #$*) $%# * ') '-% D)/0#'!)& )D # .#$.!#E*!$!.#'% F$0 #' '-% 3$#** *2/D#.%

,-!.- .#& /%'#/ !)&  !52*!)& 6G%&.- #& ($#/4 =H?:@+ C/%*20#1$8 18 /% 2.!&3 '-% C)/)*!'8 )D '-% 3%$

$#8%/A B-% C/%*%&.% )D #$20!&!20 )I! %+ %"%& !& *0#$$ J2#&'!'!%*+ ,!'-!& # 3$#** .#& !&./%#*% !'* *'#1!$!'8

*!3&!F.#&'$8A B-!* !* 1%.#2*% #$20!&!20 )I! % !* .)&'#!&% ,!'-!& 3$#** !& # D)/0#'!)& '-#' FI%* #& #$4#$!

!)& D)/ .-#/3% 1#$#&.% 67-%$18 9::;<H:@K !' .#& #$*) 1% D#")2/ '-% ./%#'!)& )D 0)/% *'#1$% C/)'%.'!"% 3%$

$#8%/ ,-!.- /%'#/ *  !52*!)& C/).%**%* 67.-)$L% =HH=<MN;@ *2.- #* !)& %I.-#&3% #& -8 /#'!)&A O$'-)23-

$!0% !* '-% 0)*' .)00)& *'#1!$!*%/ %IC%/!0%&'#$ ,)/4 -#* !& !.#'% '-#' '-%/% !* $!''$%  !5%/%&.% 1%',%%&

'-%  !"#$%&' #$4#$!&% %#/'-* .#$.!20 #& 0#3&%*!20 6P$E7-#08 =HQM@A

 !"#$%!& '() B-% CG )D '-% #''#.4!&3 *)$2'!)& !* #$*) *!3&!F.#&' !& '-% !&'%/#.'!)& )D 3$#** ,!'- #&

#J2%)2* *)$2'!)&A PIC%/!0%&'#$ ,)/4 )& *) #E$!0%E*!$!.#'% 3$#**%* -#* !& !.#'% '-#' *!$!.# /%$%#*% 6D/)0

'-%  !**)$2'!)& )D '-% *!$!.# &%',)/4@ !* 0!&!0#$ #' # CG 1%$), H #& !&./%#*%* #' # CG #1)"% H+ '-% /%"%/*%

1%!&3 D)2& D)/ #$4#$! %I'/#.'!)& 6P$E7-#08 %' #$+ =HQ9@A B-%/%D)/% !)& %I.-#&3% !* '-%  )0!&#&' /%#.'!)& !&

#.! !. ') &%2'/#$ .)& !'!)&* #& &%',)/4  !**)$2'!)& 6'-2* /%$%#*!&3 *!$!.# !&') *)$2'!)&@  )0!&#'!&3 !& #$4#$!

.)& !'!)&*A R& &%#/ &%2'/#$ .)& !'!)&* !)& %I.-#&3% #& -8 /#'!)& #/% '-% !&!'!#$ C/).%**%* )D #$'%/#'!)& ,!'-

-8 /)$8*!* *21*%J2%&'$8 .)&'/)$$!&3 '-% $#'%/ *'#3%*A R)& %I.-#&3% /%#.'!)&* $%# ') #  %./%#*% !& .#'!)&

.)&'%&' !& '-% *2/D#.% $#8%/* )D '-% 3$#**+ #* # /%*2$' )D '-!* !)& %I.-#&3% /#'%*  %.$!&% )"%/ '!0%K -8 /)$8*!*

/%#.'!)&*+ -),%"%/+ /%0#!& .)&*'#&' )"%/ '!0% #& ,!$$ %"%&'2#$$8  )0!&#'% '-% #$'%/#'!)& )D 3$#** 6ST)"#&

%' #$ 9::;@A R' -#* #$*) 1%%& &)'% '-#' # -!3-%/ CG !&./%#*%* '-% )"%/#$$  !**)$2'!)& /#'% #* # /%*2$' )D

-8 /)$8*!* #& &%',)/4 1/%#4 ),& 1%!&3 '-% C/!0#/8 0%.-#&!*0 )D #$'%/#'!)& 6U!%/.% %' #$ 9::?@A

 #*+,-. -/,*,-$.*%0$%-0) B-% *2/D#.% #/%# ') ")$20% /#'!) 67OVW@ )D # 3$#** *2/D#.% ,!'-!& #& #J2%)2*

*)$2'!)& -#* 1%%& *-),& ') *!3&!F.#&'$8 #5%.' '-% #$'%/#'!)& C/) 2.% A O' -!3- 7OVW &%',)/4  !**)$2'!)&

C/% )0!&#'%* ,!'- *%$%.'!"% $%#.-!&3 1%!&3 '-%  )0!&#&' C/).%** #' $),%/ 7OVW /#'!)* 6X2.4,#$'%/ %' #$

=H?9@A R' -#* #$*) 1%%& &)'% '-#' *2/D#.% /)23-&%** !&./%#*% #$'%/#'!)& ') # 3/%#'%/ %I'%&' '-#& '-%

!&./%#*% !& 7OVW .#2*% 18 #& 2&%"%& *2/D#.% #$)&% 6X2.4,#$'%/ %' #$ =H?9@A O$'%/#'!)& C/).%**%* -#"%

#$*) 1%%& &)'% ') .)&D)/0 ') !//%32$#/!'!%* #& 1211$%* #' '-% 3$#** *2/D#.% 6Y.Z)23-$!& 9::M<9=N@A

1%2. ,&3 $.2'.*,$#*.) O' -!3- '%0C%/#'2/%* '-% *,!'.- !& '-%  )0!&#&' #$'%/#'!)& C/).%** D/)0 !)&

%I.-#&3% .)&'/)$$% ') -8 /)$8*!* .)&'/)$$% #$'%/#'!)& .#& '#4% )&$8 # D%,  #8*+ /#'-%/ '-#& 0#&8 8%#/*

#' $), '%0C%/#'2/%* 6ST)"#& %' #$ 9::;+ 9::>@A PIC%/!0%&'#$ ,)/4 -#* !& !.#'% '-#' '-% '%0C%/#'2/%

 %C%& %&.% )D #$'%/#'!)& /%#.'!)&* D)$$),* O//-%&!2* 4!&%'!.* D)/ 0)*' .#'!)&*+ 1%.#2*% -8 /)$8*!* /%#.'!)&*

-#"% # -!3-%/ #.'!"#'!)& %&%/38 6ST)"#& %' #$+ 9::>@A

=>



 !"#$ %&'!($)*  !"# $%&'( )!*%$(+ *!" !,+$ !-'*% %&' !,%'(!%.$" $) /,!++'+0 &$1'2'(3 4!"# !(' "$%

(','2!"% %$ 56(.'7 /,!++'+3 +6*& !+ +6",./&% !"7 !%4$+8&'(.* 8$,,6%.$" 9:'1%$" !"7 ;!2.7+$" <==>?@ABC

D$1'2'(3 %&' !*%.$" $) 5!*%'(.! *!" !,+$ !-'*% %&' !,%'(!%.$" $) /,!++0 )6"/.3 !,/!' !"7 5!*%'(.! &!2' !,,

5''" +&$1" %$ &!2' !" '-'*% $" %&' !,%'(!%.$" $) !(*&!'$,$/.*!, /,!++'+ )($4 4'7.'2!, 1."7$1+ %$ 56(.'7

'"2.($"4'"%+ 9E(645'." '% !, <==<0 F('&4 '% !, GHHABC

+,-,. /(0#11234 41&))56&!#$ $#&'!2(3)

:64'($6+ 4$7',+ &!2' 5''" *('!%'7 %$ 8('7.*% %&' !,%'(!%.$" $) 7.-'('"% %#8'+ $) /,!++'+ 1.%&." 7.-'('"%

'"2.($"4'"%+C I&'+' *!" 5' 5($!7,# 7.2.7'7 ."%$ 4$7',+ 5!+'7 $" %&' *&'4.*!, !J".%# $) %&' ('!*%.$"+

%!K."/ 8,!*' 5'%1''" %&' /,!++ !"7 !" !L6'$6+ +$,6%.$"0 !"7 4$7',+ 5!+'7 $" %&' %&'(4$7#"!4.*+3 8(.4!(.,#

%&' )('' '"'(/# $) &#7(!%.$"3 $) %&' /,!++ +6()!*'M!L6'$6+ +$,6%.$" ('!*%.$"+C I&'+' 4$7',+ &!2' 5''"

7'(.2'7 ." $(7'( %$ 8('7.*% %&' 5'&!2.$6( $) /,!++'+ $) 7.-'('"% *$48$+.%.$"+ 1.%&." *'(%!." '"2.($"4'"%!,

*$"7.%.$"+C

7"#$8(093&82' 8(0#1)* N.%&." %&.+ 4$7', %&' %&'(4$7#"!4.* +%!5.,.%# $) ! /,!++ .+ *$"+.7'('7 %$ 5'

%&' +%!5.,.%# $) .%+ *$48$"'"% $O.7'+ 1&.*& .+ ! )6"*%.$" $) %&' *&'4.*!, 8$%'"%.!, $) '!*& $O.7' 1.%&." !

/,!++ 9P!"%Q'" !"7 R,$7."'* <=STBC N.%&." %&.+ 4$7', /,!++M1!%'( ('!*%.$"+ !(' 'O8,!."'7 5# %&' +644!%.$"

$) %&' )('' '"'(/.'+ $) &#7(!%.$" $) '!*& *$48$"'"% $O.7' +8'*.'+ 1.%&." ! /,!++ 9P!"%Q'" !"7 R,$7."'*

<=STB /.2'" 5#?

∆Ghyd =
∑

xi(∆Ghyd)i UL6!%.$" @? 9P!"%Q'" !"7 R,$7."'* <=STB

1&'(' 9∆ hydB .+ %&' )('' '"'(/# *&!"/' $) %&' 4$+% +%!5,' ('!*%.$" $) *$48$"'"% ! !% 4$,' )(!*%.$" " i.

9 *V$6/&,." GHH@?AHBC D$1'2'(3 .% +&$6,7 5' "$%'7 %&!% %&' W/'$*&'4.*!,X 4$7',+ !,+$ 6+' %&' )('' '"'(/#

$) &#7(!%.$" 1.%&." %&'.( *!,*6,!%.$"+ 9Y!/!!(7 !"7 D',/'+$" <=SG0 Z(!45$1 GHH>BC

[" %&'(4$7#"!4.* 4$7',+ %&' /,!++ .+ !++64'7 %$ 5' ! &$4$/'"'$6+ 4.O%6(' $) +%(6*%6(!, 6".%+ +6*& !+

\.]2 !"7 :!2\.]33 %&' ('!*%.$" $) !,, $) %&'+' 6".%+ 1.%& 1!%'( .+ %&' %&'(4$7#"!4.* +%!5.,.%# !"7 %&'

&#7(!%.$" )('' '"'(/# $) %&' /,!++ .+ !++64'7 %$ 5' %&' +64 $) %&' &#7(!%.$" +%!5.,.%.'+ )$( '!*& *$48$"'"%

9∆ ^B3 1'./&%'7 5# .%+ 4$,' )(!*%.$" 9P!"%Q'" !"7 R,$7."'* <=STB3 %&' 4$(' 8$+.%.2' %&' )('' '"'(/# %&'

4$(' 76(!5,' %&' +8'*.'+ 1.%&." ! /,!++C _$( 'O!48,'3 \.]2 &!+ ! )('' '"'(/# $) &#7(!%.$" $) `ACA= ∆ ^

K*!,M4$, !"7 :!2\.]3 aGSCS<A ∆ ^ K*!,M4$, 9P!"%Q'" !"7 R,$7."'* <=STBC I&.+ !++64'+ %&!% &#7(!%.$"

('!*%.$"+ 7$4."!%' /,!++ 7.++$,6%.$" 8($*'++'+ 1.%&0 )$( 'O!48,'3 +.,.*!%' /($68+ &#7(!%."/ %$ +.,.*.* !*.7+3

%&'(')$(' )('' '"'(/# $) &#7(!%.$" 2!,6'+ 4!# "$% 5' !88,.*!5,' !% 'O%('4'+ $) %'48'(!%6(' $) 8D 1&'('

$%&'( ('!*%.$"+ 4!# %!K' 8,!*' 9P!"%Q'" !"7 R,$7."'* <=STBC Y 1.7' 2!(.'%# $) /,!++ *$48$+.%.$"+ ."*,67."/

"6*,'!( 1!+%' /,!++'+3 "!%6(!, /,!++'+ !"7 !(*&!'$,$/.*!, /,!++'+ 1'(' ,'!*&'7 ." %&' ,!5$(!%$(# %$ %'+% %&'

%&'$(# !"7 %&' ,'2',+ $) +%(6*%6(!, +.,.*! (','!+'7 1'(' 8,$%%'7 !/!."+% %&' )('' '"'(/# $) &#7(!%.$" $)

<b



 !"# $%!&& "'()'&*+*', !,- +# ,.(/ 0 '1 ,',2/0*-$*,$ '34$ ,& 56789 :*+#*, +#!+ "'()'&*+*', 5;!,+< ,

!,- =%'-*, " >?@A9B C %*, !0 0 %!+*',&#*) / +:  , +# ∆ D !,- ,.(/ 0 '1 678& :!& 1'.,- :#*"#

*,-*"!+ - +#!+ ,!+.0!% $%!&& & : 0 +# ('&+ -.0!/% !,- " 0+!*, ( -* E!% :*,-': $%!&& & +# % !&+ -.0!/% 

5;!,+< , !,- =%'-*, " >?@A9B F+ *& !0$. - +#!+ ! +# 0('-4,!(*" !))0'!"# .&*,$ +# "'()'&*+*', '1 ! $%!&&

"!, )0 -*"+ *+& -.0!/*%*+4 5;!,+< , !,- =%'-*, " >?@A9B G# 0('-4,!(*"& 'H 0& ! IJ.!,+*+!+*E 10!( '1

0 1 0 ," 1'0 +# 0 %!+*',&#*) '1 !,4 &'%*- &) "* & :*+# !, !J. '.&  ,E*0',( ,+ ', $ '%'$*"!% +*( &"!% &K

5;!,+< , !,- =%'-*, " >?@ALMN@9B

G# +# 0('-4,!(*" ('- % :!& %!+ 0  3)!,- - .&*,$ ='.0/!*3 -*!$0!(& 5 J.*%*/0*.( )O2 % "+0'"# (*"!%

)'+ ,+*!% -*!$0!(&9 $ , 0!+ - +' - &"0*/ +#  H "+& '1  ,E*0',( ,+ ', +# "'00'&*', '1 ( +!%&B P*,Q*,$

+# +# 0('-4,!(*" ('- %& :*+# +# & !%%': - +# -*&&'%.+*', '1 $%!&& +' / ('- %% - /'+# !& ! 1.,"+*',

'1 +# #4-0!+*', 10   , 0$4R 5∆ hyd9R !,-  ,E*0',( ,+!% "',-*+*',& 5;!,+< , >??M!9 !,- "!, J.!,+*+!2

+*E %4 - &"0*/ +# -*&&'%.+*', / #!E*'.0 '1 !%% $%!&& & !& ! 1.,"+*', '1 *+&  ,E*0',( ,+ 5;!,+< , >??M/9B

G# 0('-4,!(*" ('- %%*,$ *& ".00 ,+%4 .& - *, )0 -*"+*,$ +# !%+ 0!+*', '1 ,."% !0 :!&+ $%!&& &B S " ,+

:'0Q /4 ;!,+< ,  + !% 5MNN@9 &.$$ &+& +#!+ ('- %& /!& - ', +# +# 0('-4,!(*" !))0'!"# #!E &."" &&1.%%4

)0 -*"+ - +# / #!E*'.0 '1 ! ,."% !0 :!&+ $%!&& /.0* - 1'0 MA 4 !0&B G#*& &+.-4 !%&' .& - +# "'," )+

'1 (*, 0!% "%.&+ 0& :*+#*, ! $%!&& +' )0 -*"+ +# +4) '1 & "',-!04 (*, 0!%& +#!+ :'.%- 1'0( !& !%+ 0!+*',

%!4 0& !,- +# *0  H "+& ', +# 'E 0!%% -.0!/*%*+4 '1 ! $%!&& 5;!,+< ,  + !% MNN@9B

O': E 0R *+ #!& /  , !0$. - +#!+ +# 0('-4,!(*" !))0'!"# & #!E " 0+!*, %*(*+!+*',&B O % /0!,+  + !%

5MNNA9 #!E &.$$ &+ - +#!+ +# 0('-4,!(*" ('- %& -' ,'+  3)%!*, +# & % "+*E % !"#*,$ '1 !%Q!%*& 10'(

$%!&& &B F, !--*+*', = 00 +  + !% 5MNNT9 *,-*"!+ & +#!+ +# 0('-4,!(*" ('- %& -' ,'+ !""'.,+ 1'0 & "',-!04

"0.&+ 1'0(!+*', !+ +# $%!&& &.01!" !& +# 4 !0 ,'+ +!Q , *,+' !""'.,+ :# , "!%".%!+*,$ +# 'E 0!%% 10  

 , 0$4 '1 #4-0!+*', '1 ! )!0+*".%!0 $%!&&B

 !"#$!% &'(#)*+ G# /!&*& 1'0 ('&+ '1 +# $ '"# (*"!% !U,*+4 /!& - ('- %& *& +#  3+0 ( %4 - +!*% -

>?@M ('- % '1 C!$!!0- !,- O %$ &', :#*"# %''Q - !+ )0 -*"+*,$ +# -*&&'%.+*', 0!+ & '1 &*%*"!+ (*, 0!%& !,-

:!& +# , !))%* - +' 1 %-&)!0&B C!$!!0- !,- O %$ &',V& ('- % 5>?@M9 !++ ()+& +' J.!,+*+!+*E %4 )0 -*"+

+# 0!+ & !+ :#*"# (*, 0!%& 0 !"+ :*+# !J. '.& &'%.+*',& !,- #': +# & (*$#+ "#!,$ :*+# )0 &&.0 R

+ () 0!+.0 !,- &'%.+*', "'()'&*+*', :*+#*, ! &*,$% $ , 0!% 0!+  J.!+*',B G# ('- % .& & G0!,&*+*',

&+!+ +# '04 !,- +# 0('-4,!(*"& +' *- ,+*14 +# 0!+ 2%*(*+*,$ &+ )5&9W0 !"+*',5&9 :*+#*, (*, 0!% #4-0'%4&*&R

:#*"# !0 +# - "'()'&*+*', '1 !, !"+*E!+ - "'()% 3 ', +# $%!&& &.01!" -0*E , /4 +# "# (*"!% !U,*+4

'1 +# 'E 0!%% 0 !"+*', 5F" ,#': 0  + !% MNN@9B G0!,&*+*', &+!+ +# '04 &+!+ & +#!+ *, ! $*E , & + '1 Q*, +*"

0 !"+*',& +# 0 *& ! &*,$% 0 !"+*', +#!+ *& +# 0!+ 2%*(*+*,$ &+ ) 5X40*,$ >?TYR "*+ - *, F" ,#': 0  + !% MNN@9

G# !"+*E!+ - "'()% 3 +#!+ *& +# 0!+ 2%*(*+*,$ &+ ) (!4 "#!,$ -.0*,$ +# #4-0'%4&*& )0'" && 5C!$!!0- !,-

O %$ &', >?@M9B G#*& ('- % :!& +# , !))%* - +' +# #4-0'%4&*& '1 )'+!&&*.(2"',+!*,*,$ 1 %-&)!0& 5C!$!!0-

!,- O %$ &', >?@M9B Z0!(/': 5>??M9 +# , !))%* - +#*& ('- % +' ,."% !0 :!&+ $%!&& & !,- !0$. & +#!+

>@



 !"!#$ %&'()*+ ,!  )"-'!)% ! '.& ")%/0'&*1 *$'&0"!1!'!%/  '&2 )3 /"$  .4,*)"4 ! )%#& !%!'!$" .4,*$'!)% $%,

!)% &5#.$%/& 64 ,!7- !)% .$ *&$#.&, $  '&$,4  '$'&8 9& $" ) %)'& '.$' '.& "!%&$* *&"$'!)% .!2 6&'(&&%

'.& :!66 3*&& &%&*/4 )3 .4,*$'!)% )3 $ /"$  $%, !' #)**) !)% *$'& ! 1) ' 2*)6$6"4 6$ &, -2)% '.&

#)%#&%'*$'!)% )3 $#'!;$'&,  -*3$#& #)12"&5& < (.!#. $*& *$'& "!1!'!%/= $ %&/$'!;& .4,*$'!)% 3*&& &%&*/4

3$;)-* '.& 3)*1$'!)% )3 .4,*)"4 &, 6)%, $' '.& /"$   -*3$#& *& -"'!%/ !% $ .!/.&* #)%#&%'*$'!)% )3

$#'!;$'&,  -*3$#& #)12"&5& >:*$16)( ?@@AB8

C 1)*& *&#&%' 1),&"= (.!#. $" ) - & '*$% !'!)%  '$'& '.&)*4 ') 2*&,!#' '.& ,!  )"-'!)% *$'& )3 1-"'!)5!,&

 !"!#$'& 1!%&*$" = ! D&"+&* >AEE?B8 F!'.!% '.! 1),&" ,!  )"-'!)% !  &&% $ '.& 2*)/*&  !;& 6*&$+!%/

)3 1&'$"0)54/&% 6)%, !% '.&!* )*,&* )3 *&$#'!;!'4= $  !%/"& .4,*)5!,& = (!'. &$#. 6)%, '42& *&$#.!%/

&G-!"!6*!-1 6&3)*& '.&  !/%!H#$%' 6*&$+$/& )3 '.& %&5' '42&< '.& "$ ' 1&'$"0)54/&% 6)%, '42& ') 6*&$+ ! 

#)% !,&*&, ') 6& *$'&0#)%'*)""!%/ >D&"+&* AEE?B8 I.& 2$*'!$" 3*&&!%/ )3 '.& *$'&0#)%'*)""!%/ #)12)%&%'

3*)1 '.& 1!%&*$" )* /"$   '*-#'-*& ! #)% !,&*&, ') 3)*1 $ *$'&0#)%'*)""!%/ 2*&#-* )* #)12"&5 (.!#. ! - &,

(!'.!% '.& #)%'&5' )3 '*$% !'!)%  '$'& '.&)*4 ') ,&*!;& 2*&,!#'!;& &G-$'!)% >D&"+&* AEE?B8 I.& & &G-$'!)% 

$*& #"$!1&, ') $"")( ,& #*!2'!)% )3 '.& ,!  )"-'!)% *$'& )3 /"$  & $%, 1!%&*$" $ $ 3-%#'!)% )3  )"-'!)%

#)12) !'!)% $' 6)'. 3$*03*)1 $%, %&$* &G-!"!6*!-1 #)%,!'!)% J !%#"-,!%/ '$+!%/ !%') $##)-%' '.& 2*& &%#&

)* $6 &%#& )3 "&$#.&, "$4&* >D&"+&* AEE?B8

:*$16)( $%, K-""&* >AEE?B .$;& &5'&%,&, 2*&;!)- 1),&" ') !%#"-,& !)% &5#.$%/& $%, .4,*$'!)% )3 '.&

/"$  < (!'.!% '.! 1),&" '.& 2&%&'*$'!)% )3 ($'&* !%') '.& /"$  ! 2*& -1&, ') 6& *&G-!*&, 3)* 6)'. ,!7- !)%

2*)#&  & $%, 2$*$""&" %&'()*+ .4,*)"4 ! *&$#'!)% - !%/ $% $,;&#'!)%L,! 2&* !)%L*&$#'!)% &G-$'!)%= 6$ &,

)% &G-$'!)% )*!/!%$""4 - &, 3)* 1),&""!%/ '.& '*$% 2)*' )3 #)%'$1!%$%' !% $ 2)*)- 1&,!$8 I.! 1),&" ($ 

'.&% $22"!&, ') &52&*!1&%'$" %-#"&$* ($ '& /"$  ,$'$ H%,!%/ '.$' '.& *$'&0#)%'*)""!%/  '&2 $*& ,!7&*&%'

6&'(&&% #") &, $%, )2&%  4 '&1 >:*$16)( $%, K-""&* AEE?B8 M% #") &,  4 '&1 '.& *$'& )3  &#)%,$*4

1!%&*$" 3)*1$'!)% -"'!1$'&"4 6&#)1& *$'&0#)%'*)""!%/ $%, !% )2&%  4 '&1 /"$  .4,*$'!)% $%, !)% &5#.$%/&

6&#)1& &G-$" ') '.& *$'& )3 %&'()*+ ,!  )"-'!)%< (!'. &5'*&1&"4  ")( ,!  )"-'!)% *$'& &52&#'&, !% '.& ")%/0

'&*1 >:*$16)( $%, K-""&* AEE?B8 I.& & ,$'$ $" )  .)(&, '.$'  !"!#$  $'-*$'!)% $")%& ,)& %)' $##)-%'

3)* '.&  !/%!H#$%' ,&#*&$ & !% #)**) !)% *$'& )6 &*;&, !% '.! $%, )'.&*  '-,!& 6-' '.$' '.& 3)*1$'!)% )3

$ .4,*$'&, "$4&* 3)*1!%/ $ 6$**!&* ') ,!7- !)% ! $" ) *&G-!*&, >:*$16)( $%, K-""&* AEE?B8

I() *&#&%' *&;!&( )3 +!%&'!# 1),&" 6$ &, )% #.&1!#$" $N%!'4 $%, '*$% !'!)%  '$'& '.&)*4 .$;& .!/."!/.'&,

'.& ,!N#-"'!& )3 $22"4!%/ '.& & 1),&" = 2$*'!#-"$*"4 !% #)12"&5 1-"'!0&"&1&%' /"$  & $%, '.& %&&, 3)* '.&

2*&#!2!'$'!)% )3  &#)%,$*4 2.$ & ') 6& '$+&% !% ') $##)-%' !% $%4 3-'-*& 1),&" >:!% &' $" AEEO< P*-/!&*

&' $" AEEOB8 P*-/!&* &' $" >AEEOB .$;& 2*),-#&, $ %&( 1),&" '.& :QCCR 1),&" >/"$  *&$#'!;!'4 (!'.

$"")($%#& 3)* '.& $"'&*$'!)% "$4&*B8 I.! 1),&" $,, '.& +!%&'!# (.!#. 3)*1 '.&  &#)%,$*4 2.$ & ') '.) &

)3 '.& ,!  )"-'!)% )3 '.&  !"!#)%0)54/&% %&'()*+< $  !%/"& 2.$ & )3  &#)%,$*4 "$4&* ! #)% !,&*&, ') .$;&

$ "!%&$* *&"$'!)% .!2 (!'. '.& #)%#&%'*$'!)% )3  !"!#)% !%  )"-'!)% $' '.& /"$   -*3$#& >P*-/!&* &' $" AEEOB8

?@



 !"# $%&'( )(*"$# +!*+ +!' ',')+ %- +!'#' (*.'/#0 1!'+!'/ "2 3*##"4*+"25 %/ -*)"("+*+"25 -6/+!'/ #"(")%2 /'('*#'

78/65"'/ '+ *( 9::;<=

>%#+ %- +!'#' $%&'(# !*4' +!'"/ ?*#"# "2 +!' &"##%(6+"%2 %- #"(")*+' $"2'/*(# @ 1!"(' +!'#' */' 5'2'/*((.

4'/. #"$"(*/ +% $*2A$*&' 5(*##'# +!'/' )%6(& ?' &",'/'2)'#0 #6)! *# +!' #+/6)+6/' %- +!' $"2'/*(= B"+!"2

+!' ("+'/*+6/' #+6&"'& "+ *33'*/# +% ?' *##6$'& +!*+ +!' $%&'(# */' *33(")*?(' +% 2*+6/*(0 */)!*'%(%5")*(

*2& 26)('*/ 1*#+' 5(*##'# 1"+!%6+ #"52"C)*2+ )!*25'#= D%1'4'/0 "+ #!%6(& ?' 2%+'& +!*+ &",'/'2)'# */'

*)E2%1('&5'& "2 +!' ?'!*4"%6/ %- 2*+6/*( *2& $*2A$*&' 5(*##'# -%/ 'F*$3(' !.&/*+"%2 )*2 +*E' 3(*)'

1"+!%6+ *2. "%2 'F)!*25' "2 %?#"&"*2# 7G/*$?%1 9::H<=  !'/'-%/' +!'/' "# * 3%##"?"("+. +!*+ $%&'(#

&'/"4'& #3')"C)*((. +% (%%E *+ #"(")*+' $"2'/*(# $"5!+ 2%+ ?' &"/')+(. *33(")*?(' +% 5(*##'#= I+ #!%6(& *(#%

?' 2%+'& +!*+ #+6&"'# %- #"(")*+' $"2'/*( 1'*+!'/"25 )%4'/ * 1"&'/ /*25' %- #)*('# +!*2 #+6&"'# %- 5(*##'#

$%4"25 -/%$ *+%$") *2& $")/%#)%3") #+/6)+6/'# +% /'5"%2*( *2& 5(%?*( 1'*+!'/"25 3*++'/2#0 1!")! */' "2

+6/2 ("2E'& +% )("$*+' !"#+%/. 7B!"+' *2& J/*2+('. KLLM<= N6)('*/ 1*#+' 5(*##'# *(#% !*4' +!' 3%+'2+"*(

',')+# %- /*&"%26)("&'# +% )%2+'2& 1"+!=  !'#' *33'*/ +% !*4' * $"F+6/' %- ',')+# %- 5(*## *(+'/*+"%2 /*+'#=

O'65'+ '+ *( 79::P< #655'#+ +!*+ α /*&"*+"%2 !*# 2% ',')+0 1!'/'*# Q*2+R'2 '+ *( 79::;< #655'#+ +!*+ γ

/*&"*+"%2 "2)/'*#'# +!' +!")E2'## %- *(+'/*+"%2 (*.'/#S *2& T*2 I#'5!'$ '+ *( 79::K< 2%+' +!*+ γ /*&"*+"%2

*)+6*((. &')/'*#'& +!' *(+'/*+"%2 /*+' "2 +!'"/ 'F3'/"$'2+#=

I2 * /'4"'1 3*3'/ -/%$ 9::U D'('?/*2+ '+ *( */56'# +!*+ +!'/' "# 2% 5'2'/*((. *))'3+'& $*+!'$*+")*( $%&'(

-%/ 5(*## *(+'/*+"%2 3/%)'##'# *# .'+ *2& +!*+ 2'"+!'/ E"2'+") 2%/ +!'/$%&.2*$") $%&'(# -6((. &'#)/"?' +!'

%?#'/4'& *(+'/*+"%2 3/%)'##'# *2& +!*+ * 1*. -%/1*/& "# +% )%$?"2' +!'#' *33/%*)!'#= D%1'4'/0 * $%/'

/')'2+ /'4"'1 3*3'/ ?. G/*$?%1 79::H< #655'#+# +!*+ +!' /'*( 5*3 1"+!"2 +!' $%&'(("25 %- *(+'/*+"%2

3/%)'##'# "# * 2''& +% )%63(' +!' $%&'(("25 %- +!' 5(*## "+#'(- *2& "+# "2+'/*)+"%2 "2 &'+*"( 1"+! +!' 2'*/A

C'(& ?6/"*( '24"/%2$'2+ *2& +!"# "# ')!%'& "2 +!' /'4"'1 3*3'/# %- G"2 '+ *( 79::;< *2& 8/65"'/ '+ *(

79::;<= B!"(' #%(6+"%2 3D "# 5'2'/*((. 3*/+ %- +!' /*+' 'V6*+"%2# +!' ',')+# %- %+!'/ %F"&'# 1"+!"2 +!'

2'*/ C'(& *33'*/# * ('##'/ )%2#"&'/*+"%2 1"+!"2 $%#+ $%&'(# #% -*/=  !'/' *(#% &%'# 2%+ #''$ +% ?' *2.

#+/*"5!+-%/1*/& 1*. %- (%%E"25 *+ )%$3%#"+"%2*( 4*/"*+"%2 1"+!"2 +!' *++*)E"25 #%(6+"%20 1!")! $*. !*4'

#"52"C)*2+ ',')+# %2 ?6/"'& 5(*##'#= D%1'4'/0 1%/E !*# ?'562 +% *&&/'## +!"# 1"+! #'4'/*( #+6&"'# (%%E"25

#3')"C)*((. *+ +!' /'(*+"%2#!"3 ?'+1''2 +!' 2'*/ C'(& ?6/"*( '24"/%2$'2+ *2& 5(*##'# 7T*2 I#'5!'$ '+ *(

9::KS G/*$?%1 *2& G",*6+ 9::HS J"(&#+'"2 '+ *( 9::P<=

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

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

*2& )%2#'/4*+"%2 %- 5(*## */+'-*)+#= 8%/ 'F*$3('0 +!' 'F*)+ 2*+6/' %- )%//%#"%2 )/6#+# %2 */)!*'%(%5")*(

5(*##'# "# %- 5/'*+ "$3%/+*2)' +% )%2#'/4*+%/# 1!'2 #'(')+"25 )('*2"25 *2& #+*?"("#*+"%2 +')!2"V6'# -%/ *2

*/+'-*)+ 7W%$'2")!AX*/?% '+ *( 9::H<=  !' "$3%/+*2)' %- *##'##"25 +!' ('4'( %- #+*?"("+. 1"+!"2 %?Y')+#

9:



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

45567 45589 :'1 !%) %) -( 45567 4558;< ='>%0%+7 "'$) $)#/ %$ '! -+&,-%'('. &-( .(-$$%$ -+% &'!&%+!%/

> ), "#$%#" ?#-( )@ '1A%&)$ -!/ "%/ %0-( $)- !%/ .(-$$ 2*'+ %B-"C(%7 D-+"'!- %) -( 45589 E (-+ .#%$

-!/ /- F (0- 4558;< G,%+% -()%+-) '! $)#/ %$ ,-0% 1%%! &-++ %/ '#) ),%+%  $ &'!$ /%+-1(% ( )%+-)#+% '!

),% -()%+-) '! '* .(-$$  ! "-+ !% %!0 +'!"%!)$ 2*'+ %B-"C(%< F (0%$)+ %) -( 455H9 I-( J -!&' %) -( 45567

455H9 E%+!%@KD-++'! %) -( 455L; 1#) *-+ *%>%+ C+'A%&)$ (''M !. -) .(-$$%$ 1#+ %/  ! - (-!/ %!0 +'!"%!)

2*'+ %B-"C(%7 F-(0 #(' %) -( 4556;< N,%+%  $ -($' '!(@ - $ !.(% &#++%!) 1#+ -( %BC%+ "%!) C+'A%&)  ! ),%

( )%+-)#+% -) ),% C+%$%!) ) "%7 ),% J-(( /'! C+'A%&)7 2O&P'#.,( ! %) -( 4558; ,'>%0%+7 ),%+% -+% ( " )-) '!$

 ! ),% #$%*#(!%$$ '* ),% /-)- *+'" ), $ C+'A%&) -$  )  $  ! %B)+%"% $' ( &'!/ ) '!$ 2-/A-&%!) )' - ( "%$)'!%

?#-++@; -!/ ),#$ ,-$ - , ., $' ( C=< N,%+% ,-$ -($' 1%%! 0%+@ ( ))(% >'+M '! ),% %-+( %$) "-!K"-/% .(-$$%$7

C-+) &#(-+(@ ),'$% *+'" ),% Q%-+ R-$)< S $ !.(% 1%-/ *+'" Q#T  $ 1+ %U@ "%!) '!%/ 1@ E-!/ 0%+ 2VWW4;7

!') !. ),% &'"C(%B )@ '*  )$ -()%+-) '!7 -!/ -! R.@C) -! 0-$%  $ "%!) '!%/  ! E-!/ 0%+ 2VWWX;< N, $  $

$#+C+ $ !. -$ - +%(-) 0% (-+.% &'+C#$ '* "-)%+ -( *+'" ), $ C%+ '/  ! ),% Q%-+ R-$) %B $)$ -!/  $ .%!%+-((@  !

- C''+%+ $)-)% '* C+%$%+0-) '! ),-! &'!)%"C'+-+@ R.@C) -! .(-$$%$<

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

J'+'$ ( &-)% .(-$$%$ ,-0% 1%%! #$%/ )'  ""'1 ( $% !#&(%-+ >-$)% *'+ "-!@ @%-+$ -!/  ! "-!@ &'#!)+ %$7 -!/

 )  $ -+.#%/ ),-) '0%+ 65 @%-+$ '* $)#/ %$  !)' ), $ $#1A%&) ,-$ 0-( /-)%/ ), $ "%),'/ -$ - "%-!$ '* ('!.K)%+"

$)'+-.% '* !#&(%-+ >-$)% 2Y+-"1'> 4558;< N,%+%  $ - 0%+@ %B)%!$ 0% $%) '* ( )%+-)#+% &'!&%+!%/ > ), ),%

$)'+-.% '* !#&(%-+ >-$)%  ! .(-$$ +%C'$ )'+ %$7 "#&, '*  ) &'!&%+!%/ > ), "'/%(( !. ),% $)-1 ( )@ '* .(-$$

'0%+ ('!. C%+ '/$ -!/ %BC%+ "%!)-( >'+M #$ !. >-$)% .(-$$ &'"C'$ ) '!$ )' *#+),%+ -$$%$$ /#+-1 ( )@ 2G &M$

VWW4;< 3'+ %B-"C(%7 3%++-!/ %) -(Z$ 24558; $)#/@ %B-" ! !. >-)%+ / [#$ '! &'%\& %!)$ > ), ! .(-$$ )'

"'/%( ('!.K)%+" /#+-1 ( )@  ! / [%+%!) %!0 +'!"%!)$< N,%+% ,-0% -($' 1%%! ('!.K)%+" %BC%+ "%!)-( $)#/ %$

C%+*'+"%/ '0%+ "-!@ @%-+$ $#&, -$ ]A'0-! %) -( 2455H; -!/ &'"C-+-) 0% $)#/ %$ '* / [%+%!) &'"C'$ ) '!$

'* >-$)% .(-$$%$ 2*'+ %B-"C(%7 D#+) %) -( 4558;<

 !"!/ 0*&1)(2'2.3&)' .'),,(, ), )4)'2.%(, 52* 4%&'()* +),-( 63,72,)'

^)  $ $#..%$)%/ ),-) ),% #$% '* -+&,-%'('. &-( .(-$$%$ -$ -!-('.#%$  $ 0-( / -$ ),%@ '*)%! ,-0% - M!'>!

%!0 +'!"%!)-( , $)'+@ 2O-&?#%) -!/ N,'"-$$ ! VWW4; -!/ -(),'#., &'"C'$ ) '!-((@ / [%+%!) )' !#&(%-+

>-$)% .(-$$%$ ),% "%&,-! $"$ *'+ ),% + -()%+-) '! +%"- !$ ),% $-"% 2:_" &, 455X;< S+&,-%'('. &-( .(-$$%$

-($' C+'0 /% -! 'CC'+)#! )@ )' (''M -) -()%+-) '! C+'&%$$%$ '0%+ - "#&, > /%+ ) "%$&-(% ),-! (-1'+-)'+@

'+ 1#+ -( %BC%+ "%!)$ -!/  ) >%(( M!'>! ),-) (-1'+-)'+@ +%$#()$ &-! / [%+ *+'" ),'$% '1$%+0%/  ! ),% `%(/

2Y+-"1'> 45589 G, )% -!/ J+-!)(%@ 455X;< S+&,-%'('. &-( .(-$$%$ ,-0% 1%%! #$%/ %B)%!$ 0%(@ -$ -!-('.#%$

*'+ "'/%(( !. ),% /#+-1 ( )@ '* !#&(%-+ >-$)% .(-$$%$ 2*'+ %B-"C(%7 O-&?#%) -!/ N,'"-$$ ! VWW49 :_" &,

4V



 !!"# $%&'(&)*+, -). /*012'&3  !!456 7&'8 '&+&)% 91': ;7&')&8<=-''1) &% -3  !!>5 ,-? ,*@,3*@,%&. %,-%

.&?(*%& %,& +1A(1?*%*1)-3 -). 02'*-3 &)B*'1)A&)% .*C&'&)+&? 0&%9&&) -'+,-&131@*+-3 -). )2+3&-' 9-?%&

@3-??&? %,&8 +-) ?%*33 0& 2?&D23 *).*+-%1'? 1D %,& 31)@<%&'A 0&,-B*12' 1D @3-??6

 !"!# $%&'()

E,& -3%&'-%*1) 1D @3-??&? ,-? -3?1 0&&) 2?&. - A&%,1. 1D .-%*)@F ('*A-'*38 )-%2'-3F @3-??&? ?2+, -? 10?*.*-)

;G'*&.A-) &% -3 HIIJ56 E,& '-%& -% 9,*+, 9-%&' &)%&'? B13+-)*+ @3-??&?F ?2+, -? 10?*.*-)?F ,-? 0&&) 2?&. -?

- A&%,1. 1D .-%*)@ %,& 10K&+%6 L19&B&'F %,&'& -'& +1)+&')? %,-% %,*? A-8 )1% 0& -? -++2'-%& -? 1'*@*)-338

%,12@,% .2& %1 %,& +1A(3&M*%8 1D %,& ('1+&??&? *)B13B&. ;N1'@&)?%&*) &% -3 HIII56 O '&+&)% ?%2.8 ,-? 2?&.

%,& .*C2?*1) +1&P+*&)% 1D %,& ,8.'-%*1) 1D ,*@, +-3+*2A @3-??&? %1 .-%& -'+,-&131@*+-3 ?%'-%- ;$%&B&)?1) &%

-3  !!J56 E,*? %&+,)*Q2& A-8 ,-B& (1%&)%*-3 02% 9-? +-''*&. 12% 2?*)@ - B&'8 ?(&+*R+ @3-?? +1A(1?*%*1) -).

*) -) -'&- 9,&'& %,& &)B*'1)A&)%-3 +1).*%*1)? 9*%,*) %,& 02'*-3 &)B*'1)A&)% ,-. 0&&) +31?&38 A1)*%1'&.

D1' ?&B&'-3 8&-'?6 S% *? .*P+23% %1 ?&& ,19 %,*? %&+,)*Q2& +123. 0& A1'& @&)&'-338 -((3*&. %1 1%,&' @3-??

+1A(1?*%*1)? -). -'+,-&131@*+-3 +1)%&M%?6

 !" #$%&

 !*!+ ,-. /'&. %(0 .12%3%&'4(/

E,& A12). 1D T1'@-) E&(-F 9,*+, +1)%-*)? %,& A*.< ). A*33&))*2A U= L2''*-) +*%8 1D V2W*F *? ?*%2-%&.

H":A ?12%,9&?% 1D %,& %19) 1D X*':2: *) A1.&') S'-Q6 S% 3*&? 1) - Y-% (3-*) 0&%9&&) %,& X2'.*?, A12)%-*)?

*) %,& )1'%,&-?% -). H"! :A D'1A %,& E*@'*? Z*B&' %1 %,& ?12%,9&?% ;G*@2'& H56 S% *? - Y-%<%1((&. A12).

-'12).  !!A -+'1?? -). '*?&? 1) -B&'-@& RB& A&%'&? -01B& %,& ?2''12).*)@ (3-*)6 E,& A12). ,-? 0&&)

&M%&)?*B&38 &'1.&. 1) *%? ?12%,&-?%&') ?*.&F -? %,*? %,& .*'&+%*1) 1D %,& ('&B-*3*)@ 9*).?F %,&'& -'& -3?1

?&B&'-3 &'1?*1) +,-))&3? 1) *%? ?2'D-+&6 ;$%-'' HI"I[MMM5 E,& )-A& V2W* *? .&'*B&. D'1A %,& %&'A \V2W2]

D12). 1) A-)8 1D %,& ^!!!_ *)?+'*0&. +3-8 %-03&%? D12). *) %,& 2((&' 3&B&3? -% %,& ?*%& -). *? +1)?*.&'&.

%1 ,-B& 0&&) %,& )-A& 1D +*%8# V2W* *? %,& @&)*%*B& +-?&F %,& (1??&??*B& D1'AF 1D %,& )-A& -). %,*? *? %,&

)-A& %,-% *? @&)&'-338 2?&. ;$%-'' HI"I[MMMB# U&'),-'.??1)  !!^[H"J56 S)?+'*0&. %-03&%? -3?1 @-B& %,&

)-A& 1D %,& ('&B*12? +*%8 1) %,& ?-A& ?*%& 9,*+, 9-? \`-6$2'] ;aD&*C&' HI"H56 T1'@-) E&(& 1' T1'@-)

E&(- *? %,& A1.&') )-A& D1' %,& A12). *%?&3D6

  



 !"#$% &' (!)% *+ ,*$"-. /%0%1 2*3-)!*. *+ )4% 3!)5 *+ 6#7!1 !. 8$-9 :()-$$1 &;<=' >2-. &?

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

@#$!." )4% A!BCD%3*.B A!22%..!#A EF 6#7! G-D - $%"!*.-2 3%.)$% !. )4% H#$$!-. I!."B*A *+ J$$-04-1

G4!34 G-D 0-$) *+ )4% K!)-..! LA0!$%1 - D!".!M3-.) 0*G%$ !. )4% 6%-$ L-D) -) )4-) )!A% :N#4$) &;;O?P

/4% +*$A-)!*. *+ )4% K!)-..! LA0!$% !D Q%2!%R%B )* 4-R% )-I%. 02-3% -$*#.B )4% %-$25 )* A!B &S)4 3%.)#$5

-+)%$ B%D)-Q!2!7-)!*. *+ K%D*0*)-A!- -.B (5$!- Q5 H!))!)% !.R-D!*.D -.B )4% #.!M3-)!*. *+ H#$$!-. D0%-I!."

0%*02%D !. )4!D $%"!*. :E$53% TUU<'<O?P /4% K!)-..! -$% A%.)!*.%B -D -. %.%A5 *+ L"50) B#$!." )4%

$%!".D *+ J4A*D% :&OOUC&OTO EF? -.B JA%.4*)%0 8 :&OTOC&OUV EF? :W%B+*$B TUU<'&U=? -.B -00%-$ )*

4-R% G!%2B%B D!".!M3-.) 0*2!)!3-2 0*G%$ !. .*$)4%$. K%D*0*)-A!- -.B 0-$)D *+ (5$!- -) )4!D )!A%1 !.32#B!."

%D)-Q2!D4!." )$%-)!%D G!)4 L"50) :JII%$A-.D -.B (34G-$)7 TUU<'<T;?P @#$!." )4% D%3*.B 4-2+ *+ )4% &V)4

3%.)#$5 EF !.3$%-D!." 0*2!)!3-2 B%D)-Q!2!D-)!*. !. )4% $%"!*. 3#2A!.-)%B !. )4% *R%$)4$*G -.B A#$B%$ *+ )4%

K!)-..! I!." /#X$-))- :()%!. &;Y;?1 G4!34 A-5 4-R% 3*!.3!B%B G!)4 )4% B%D)$#3)!*. *+ ()$-)#A 88 -) 6#7!

:()%!. &;Y;?P /4% K!)-..! LA0!$% 2-$"%25 3*22-0D%B -+)%$ )4!D -.B G-D M.-225 -..%Z%B Q5 )4% JDD5$!-.D !.

)4% &<)4 3%.)#$5 EF :JII%$A-.D -.B (34G-$)7 TUU<'<T;?P

T<



 !"!# $%&'(')*+,-

 !" #$%&' %( $!" ")*+,+$-%.# +$ /01- 2"3-.# 4-$! $!" 5"*-#-%. 2' 6"&$&05" 7"889 $!" $!". :-&"*$%& %(

;.$-<0-$-"# -. =&+<9 $% 2"3-. 8%%>-.3 +$ $!" !-#$%&' %( $!" ?"%?8" %& *08$0&" $!+$ !+5 ?&%50*"5 $!" -.#*&-2"5

*8+' *0."-(%&@ $+28"$# 4!-*! !+5 %**+#-%.+88' 2"". (%0.5 -. A-&>0> BC$+&& DEFEG ))-)HI  !" #"+&*! (%& $!"

J0&&-+.# +.5 $!"-& *-,-8-#+$-%. 4+# $!" (%*0# %( @0*! %( $!" +&*!+"%8%3' *+&&-"5 %0$ -. .%&$!"&. =&+< -. $!"

8+$" DEKL# +.5 "+&8' DEFL# B7"&.5+&5##%. KLLMGDFNHI  % $!-# ".5 :& O54+&5 P!-"&+9 $!" ;..0+8 Q&%("##%&

%( ;CRS +$ $!+$ $-@"9 4+# *%@@-##-%."5 $% *+&&' %0$ + 8-@-$"5 ")*+,+$-%. 4-$!-. A-&>0> -$#"8( 50&-.3

DEKM +.5 DEKNI J%4","&9 !" 5"*-5"5 $!+$ $!" *-$' !+5 2"". $%% 5".#"8' #"$$8"5 $% 0.5"&$+>" ")*+,+$-%.#

4-$!-. -$ +.5 2"3+. 8%%>-.3 (%& + #0-$+28" #-$" 4!-*! 5-5 .%$ !+," +.' @%5"&. !+2-$+$-%. ."+&2' BC$+&&

DEFEG ))-)HI T%*+8 8"3".5 !+5 -$ $!+$ @+.' $+28"$# !+5 2"". (%0.5 %. + #@+88 @%0.5 *8%#" $% $!" *-$'9

4!-*! 4+# -5".$-U"5 +# 2"-.3 $!" @%0.5 *8%#" $% $!" 8+&3"& @%0.5 %( V%&3+.  "?" BC$+&& DEFEG))-)HI

O)*+,+$-%.# 2"3+. -. DEKM U.5-.3 $4% ?&-,+$" !%0#"# +.5 @+.' -.#*&-2"5 $+28"$# BP!-"&+ +.5 C?"-#"&

DEKWXMHI  !"#" ")*+,+$-%.# 4"&" $!" U&#$ %Y*-+8 =&+<- ")*+,+$-%.9 +8$!%03! $!" %.8' =&+<-# 4!% $%%> ?+&$

4"&" 8+2%0&"&#9 +# -$ 4+# %&-3-.+88' #?%.#%&"5 2' $!" =&+< Z0#"0@ -. ?+&$."&#!-? 4-$! $!" ;@"&-*+. #*!%%8

%( +&*!+"%8%3' -. 7+3!5+5 B7"&.!+&5##%. KLLMGDF[HI  !" DEKM *+@?+-3. !+5 + %."X@%.$! ?"&@-$ +.5

-$ !+5 2"". 5"*-5"5 2"$4"". $!" ?+&$."&# $!+$ +.' U.5# 4%085 2" 5-,-5"5 2"$4"". $!" Z0#"0@ +.5 $!"

#*!%%89 4-$! $!" ;@"&-*+. #*!%%8 &"$+-.-.3 $!" ?028-*+$-%. &-3!$# (%& $!" -.#*&-2"5 $+28"$#I :& P!-"&+ +.5

6"&$&05" 7"88 !+5 +8#% 5"*-5"5 $!+$ $!" ;@"&-*+. #*!%%8 *%0.$"5 +# +. =&+<- -.#$-$0$-%. +.5 4+# $!"&"(%&"

.%$ #02\"*$ $% *"&$+-. ")?%&$ 8+4# B7"&.!+&5##%. KLLMGDF[HI  !" ")*+,+$-%.# 4"&" *%.$-.0"5 -. (%0&

*+@?+-3.# #?%.#%&"5 2' #","&+8 -.#$-0$-%.# -.*805-.3G $!" ]%33 ;&$ Z0#"0@ +.5 $!" C"@-$-* Z0#"0@ +$

J+&,+&59 +.5 $!" ;@"&-*+. C*!%%8 %( R&-".$+8 S"#"+&*! B7"&.!+&5##%. KLLMGDF[HI :0&-.3 $!" #"+#%. %(

DEK[XK^ P!-"&+ &"$0&."5 +# $!" 5-&"*$%& %( $!" ")*+,+$-%.# 50&-.3 4!-*! $!" $4% !%0#"# 4"&" *%@?8"$"8'

*8"+&"5 +.5 ")*+,+$-%.# %. $!" ."-3!2%0&-.3 #@+88 @%0.5 2"3+.9 &","+8-.3 $4% @%&" ?&-,+$" !%0#"# BC$+&&

DEFDHI O)*+,+$-%.# %. $!" 8+&3" @%0.5 +8#% 2"3+. -. $!-# #"+#%. 5-#*%,"&-.3 $!" @+\%&-$' %( $!" ?+8+*"

*%@?8") +$ $!" *".$&" %( $!" *-$' BC$+&& DEFDHI =. $!" .")$ #"+#%.9 DEK^XDEKE9 $!" 5-&"*$%& 4+# :& S%2"&$

J Q("-_"& %( J+&,+&5 `.-,"&#-$'9 ;..0+8 Q&%("##%& %( ;CRS (%& $!+$ '"+&9 50&-.3 $!-# #"+#%. $!" &"#$ %(

$!" ?+8+*" +.5 $!" &"#-5".$-+8 +&"+# $% $!" .%&$!"+#$ +.5 #%0$!4"#$ 4"&" 0.*%,"&"5I =. +55-$-%. + ?-$ -. TW

B4-$!-. $!" ?+8+*" *%@?8")H 4+# #0.> 5%4. $% .+$0&+8 -. %&5"& $% 8%%> +$ +88 8","8# %( %**0?+$-%. 4-$!-.

$!" @%0.5 BC$+&& DEFEG)))-,HI :0&-.3 $!" .")$ #"+#%.9 DEKEXDEFL9 S-*!+&5 C$+&& 2"*+@" $!" 5-&"*$%& %(

$!" ")*+,+$-%.# a !" !+5 2"". + 3"."&+8 +##-#$+.$ -. $!" '"+&# 2"(%&" BC$+&& DEFEG)))-,HI  !" ")*+,+$-%.#

(&%@ $!-# #"+#%. *%.*".$&+$"5 %. $!" .%&$!4"#$"&. &-53"9 U.5-.3 $!" $"@?8" *%@?8") +.5 (0&$!"& &"#-5".$-+8

+&"+# BC$+&& DEFDHI =. $!" U.+8 #"+#%.9 DEFLXDEFD9 (0&$!"& ")*+,+$-%.# 4"&" @+5" -. $!" .%&$!4"#$"&. +&"+

+.5 +8#% ?+&$ %( $!" *-$' 4+88 -. $!" #%0$!"+#$ &"3-%. %( $!" #-$" 4+# 0.*%,"&"5I =. +55-$-%. $!" "+&8-"&

$"@?8" *%@?8")"# 4"&" 0.*%,"&"5 +.5 $!" #!+($ -. TW 4+# ".8+&3"5 BC$+&& DEFDb C$+&& DEFEG))),H9 ]-30&"

KW



 !"#$% &' ()* +, %-.%/. +, %-0)1).!+/2 +, .3% 0!.4 +, 5#6! 78.)$$9 :;<=' >?)/ :@A

& 23+B2 .3% %-.%/. +, .3% %-0)1).!+/2C D3% /%)$E4 *$%3!2.+$!0 F+#/G +, H#G!23 8)"3IJ$ B)2 )?2+ %-0)1).%G

G#$!/" .3!2 K/)? 2%)2+/ 78.)$$ :;<;'---1AC

D3% ?%"!2?).!+/ !/ *?)0% "+1%$/!/" )$03)%+?+"4 !/ L$)M G#$!/" .3!2 *%$!+G F%)/. .3). )?? +, .3% +EN%0.2 ,+#/G

B%$% .+ E% G!1!G%G E%.B%%/ .3% L$)M (#2%#F )/G .3% 2*+/2+$!/" !/2.!.#.!+/2C D3% G!1!2!+/ +, K/G2 B)2

0)$$!%G +#. E4 .3% G!$%0.+$ +, .3% O/.!M#!.!%2 2%$1!0%9 "%/%$)??4 !/ .3% *$%2%/0% +, .3% %-0)1).!+/ G!$%0.+$

7P%$3)$G22+/ &QQR':S&T<AC D3!2 242.%F F%)/. .3).' UD3% )$03)%+?+"!2. !/ L$)M9 .3%$%,+$% B)2 0)#"3.

E%.B%%/ .3% G%2!$%2 +, 3!2 2*+/2+$!/" !/2.!.#.!+/9 3!2 +B/ ,%%?!/" +, *$+*$!%.+$23!*9 )/G .3% L$)M! ?)B9

B3!03 $%M#!$%G .3). ) *+$.!+/ +, .3% K/G2 $%F)!/ .3%$%CV 7P%$/3)$G22+/ &QQR':S:T&AC D3% K$2. G!$%0.+$ +,

O/.!M#!.!%2 !/ L$)M B)2 W%$.$#G% P%?? E#. ),.%$ 3%$ 2#!0!G% !/ :;&@ .3% N+E B)2 .)X%/ +1%$ E4 8!G/%4 8F!.3

7P%$/3)$G22+/ &QQR':SRT@AC P%?? 3)G E%%/ 2+F%B3). 24F*).3%.!0 .+B)$G2 .3% )$03)%+?+"!2.2 E#. ),.%$

3%$ G%).3 3%$ 2#00%22+$29 )?+/"2!G% ) "$+B!/" )B)$%/%22 +, .3% !F*+$.)/0% +, )$03)%+?+"!0)? )/G 3%$!.)"%

F)..%$2 B!.3!/ .3% L$)M! "+1%$/F%/.9 ?%G .+ *$%22#$% .+ X%%* F+$% K/G2 !/ .3% 0+#/.$4 7P%$/3)$G22+/

&QQR':SRT:S=AY )/G !. B)2 !/ .3!2 *%$!+G .3). .3% F)N+$!.4 +, .3% 5#6! %-0)1).!+/2 .++X *?)0%C

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

D3% 2.$).!"$)*34 +, .3% 2!.% 0)/ E% G!1!G%G !/.+ ,+#$ F)N+$ *%$!+G2 +, +00#*).!+/' >$%3!2.+$!09 W)C8#$9

5#6! )/G Z).% >%$!+GC D3% >$%3!2.+$!0 *%$!+G !2 .3% ?%)2. B%?? G%K/%G E#. B+#?G )**%)$ .+ E% $%?).%G .+

&R



 !"#$% &'(' )*+, !- ./0* )*+, 1$22 $"'$ 3*+ *% 45 &'6(2' 7!6(2'8

4$+'

./0* (!9+ :'9+"/7+*!% ;<

./0* :'9+"/7+*!% 2$,'" ;== 3>= &'6(2' ?@A

./0* ;=== 3>==? &'6(2' )

./0* ;=B ;=== &'6(2' C@D

;=B

E$F;/"@./0* +"$%9*+*!% ;B 3>==A &'6(2' G

;B=

;B==

E$F;/" ;B=== 3>===HI &'6(2' E

3"'J*9+!"*7 3>IHI==

&$K2' <L ;+"$+*#"$(J*7 #"!/(*%#9 $+ +J' 9*+' !-  !"#$% &'('M *%72/:*%# +J' 7*+, !- ./0*

+J' 2$7N !- +$K2'+9 *% +J'9' '$"2, 2$,'"9O E$F;/" 1$9 7!%9*:'"': +! K' +J' ("'HP*+$%%* !77/($+*!% !- +J'

7*+,M 1*+J $ #"$:/$2 +"$%9*+*!% %!+': Q;+$"" <RSRL<TUF &J' ./0* ('"*!: 7!>'"9 +J' P*+$%%* !77/($+*!% !-

+J' 7*+, 1J'% *+ 1$9 $ 96$22 "'#*!%$2 7'%+"' !- +J' P*+$%%* '6(*"'M '%:*%# *% ;+"$+/6 =M %!+ 2!%# $-+'"

+J' :'9+"/7+*!% !- ;+"$+/6 ==F &J' 4$+' ('"*!: :'97"*K'9 $22 !- +J' 2$+'" !77/($+*!% ('"*!:9 !% +J' 9*+'M

1J*7J 9($% 9'>'"$2 J/%:"': ,'$"9 Q;+$"" <RSRL 888>***UF V!1'>'"M ('"*!:9 '$"2*'" +J$% +J' ./0* 2'>'29 1'"'

!%2, '87$>$+': *% 2*6*+': $"'$9 !- +J' 9*+'M 1*+J (*+9 +J"!/#J +! %$+/"$2 K'*%# '87$>$+': *% +J' 7!/"+,$":

!- EWXM &'6(2' 7!6(2'8 $%: "!!69 .<YX $%: 45 *% +J' ($2$7' 7!6(2'8O !%2, (*+ 45 *9 :*97/99': *% :'+$*2

*% +J' '87$>$+*!% "'(!"+ Q;+$"" <RSRL<<UF &J'"' 1'"' $29! 2*6*+': '87$>$+*!%9 *%+! '$"2*'" 2$,'"9 7$""*': !/+

$+ +J' 6$*% #$+' !- +J' 7*+, 1$22 Q;+$"" <RSRL SY5UF &J*9 *9 K'7$/9' +J' '87$>$+*!%9 1'"' 6!9+ 7!%7'"%':

1*+J +J' V/""*$%M P*+$%%*M 2'>'29 !- +J' 7*+,M 2*++2' 1$9 N%!1% $K!/+ +J' V/""*$% ('!(2'9 $+ +J' +*6' $%:

9! +J*9 ('"*!: 1$9 7!%9*:'"': +! K' +J' 6!9+ *6(!"+$%+ $+ +J*9 9*+' Q;+$"" <RSRL88*8UF

&J' 9+"$+*#"$(J, -!" +J' 9*+' $+  !"#$% &'(' *9 J*#J2, 7!6(2'8 $%: *9 7!6(2*7$+': K, 9+"$+*#"$(J*7 2$,'"9

*% :*Z'"'%+ ($"+9 !- +J' 9*+' K'*%# #*>'% :*Z'"'%+ %$6'9 &$K2' < 9/66$"*9'9 +J' 9+"$+*#"$(J*7 9'[/'%7'M

'8+"$(!2$+': -"!6 +J' '87$>$+*!% "'(!"+F =% 9!6' $"'$9 +J' 2$,'"9 $"' +'"6': 9+"$+$ 1J*7J $(('$"9 +! J$>'

"'-'""': +! $ 9*%#2' !77/($+*!% 9'[/'%7' $7"!99 $% $"'$ !- +J' 9*+'M 1J'"'$9 +J' +'"6 ($>'6'%+ $(('$"9 +!

J$>' K''% /9': +! :'%!+' *%:*>*:/$2 \!!" 2'>'29 *% $ 2*6*+': $"'$F &J' 7*+, 1$22 $"'$ 7!%+$*%9 ;+"$+/6 B===

Q'$"2*'9+U +! ;+"$+/6 === Q2$+'"U 1*+J +J' ./0* 2'>'29 !% +J' "'9+ !- +J' 9*+' K'*%# %/6K'"': -"!6 ;+"$+/6

=B +! ;+"$+/6 = Q+J' 2$+'9+UO ;+"$+/6 === !- +J' 7*+, 1$22 $"'$ 1$9 7!%9*:'"': +! K' 7!%+'6(!"$", 1*+J

;+"$+/6 =B !- +J' "'9+ !- +J' 7*+, Q;+$"" <RSRL S5YUF

&J' +'6(2' 7!6(2'8 7!%+$*%9 9'>'% 9/77'99*>' +'6(2'9 -"!6 &'6(2' E Q+J' '$"2*'9+U +! &'6(2' ? Q+J'

2$+'9+UO &'6(2' E K'2!%#9 +! +J' E$F;/" ('"*!: $%: G +! +J' E$F;/"@./0* +"$%9*+*!% 1*+J +'6(2'9 ?HD

K'2!%#*%# +! +J' ./0* 2'>'29O &'6(2' ? K'*%# 7!%+'6(!"$", 1*+J +J' :'9+"/7+*!% !- ;+"$+/6 == Q;+$""

<RSRL5<UF ]*+J*% +J' 9J$-+ *% 45 <W ($>'6'%+9 1'"' -!/%:M +J' 2$+'9+ K'*%# 7!%+'6(!"$", 1*+J ;+"$+/6

==M %/6K'"': -"!6 I== +! = Q9/K:*>*9*!%9 1*+J*% +J'9' 6$N*%# <WUF 3$>'6'%+9 I== +! I Q-!/" ($>'6'%+9U

7!%+$*%': !K^'7+9 7!%9*9+'%+ 1*+J ("'J*9+!"*7 6$+'"*$2 -"!6 !+J'" 9*+'9 *% +J' $"'$M *%72/:*%# $% '$"2, '8$6(2'

Y_



 ! "# $#!"#% &'($") * + ,, # $# %-. '//.( )"0.(1  ! %-. 1$%. 23%"(( 45657489: ;"<.,.#%1 => % /"<.,.#%

==? + <.( %-. @":3'( /.($ A  ! %-. 1$%. 21.<.# /"<.,.#%19 B$%- /"<.,.#%1 ==? % ==C + <.($#D %-. %("#1$%$ #

!( , @":3'( % E'F$G (.H.+%.A $# %-. #"%'(.  ! %-.  &I.+%1 ! '#A 23%"(( 456574JG K59: ;"<.,.#%1 == "#A =

&.) #D % %-. E'F$ ).<.)1 B$%- ;"<.,.#% = &.$#D + #%.,/ ("(0 B$%- 3%("%', == 23%"(( 456576L9: C #',&.(

 ! D("<.1 B.(. ")1 ! '#A B$%-$# %-. /$% $# M8G (./(.1.#%$#D %-.  #)0 "A')% &'($")1 ! '#A $# %-. +$%0  (

1'(( '#A$#D "(."G B-$+- /(.A"%. %-. M"%. +.,.%.(0:

=# %-. +$%0 B"))1 "(." %-. 1,")) 1'(<$<$#D "(."  ! %-. B")) "#A ,"$# D"%. B.(. .N+"<"%.AG "#A B.(. + #1$A.(.A

% &. 1 ,.B-"% ."()$.( %-"# %-. E'F$ ).<.)1 23%"(( 456576K89: O-. 1'++.11$<. /-"1.1  ! &'$)A$#D $# %-$1

"(." "(. #',&.(.A !( , 3%("%', P===G B-$+- $1 + #1$A.(.A % &. B-.# %-. B")) "#A D"%. B.(.  ($D$#"))0

&'$)%G "#A B"1 %- 'D-% % &. )"%. @":3'( $# A"%.G / 11$&)0 + #%.,/ ("(0 B$%- O.,/). @ 23%"(( 456576K8QR9:

S$#A1 !( , (  ,1 #."(&0 !( , 3%("%" P== % P 1'DD.1%.A %-"% %-.0 B.(. !( , %-. @":3'(TE'F$ %("#1$%$ #

/.($ A B$%- 3%("%', =P "#A === &.$#D )$#U.A % %-. E'F$ ).<.)1 $# %-. # (%-."1%.(# "(." 23%"(( 456576K89:

? %- %-. 1'&'(&"# (.1$A.#+.1 "#A %-. #."(&0 /(.-$1% ($+ , '#A  ! V'A$1- 3"D-$( 1- B.A )$%%).  ( # .<$A.#+.

 ! ,"%.($") !( ,  %-.( /.($ A1  ! %-. 1$%.G B$%- #  &I.+%1 !( , %-. M"%. /.($ A (.+ (A.A !( , "& <. %-.

1'&'(&"# AB.))$#D1 $# %-. .N+"<"%$ # (./ (% 23%"(( 4565766WQ68W9: X B.<.(G " #',&.(  ! 1 '#A$#D1 B.(.

+"(($.A  '%  # %-. , '#A1 1'(( '#A$#D %-. ,"$# %.)) B$%- " #',&.(  ! M"%. /.($ A AB.))$#D1 "#A  &I.+%1

&.$#D ! '#A 2Y-($+- 45659

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

O-. .N+"<"%$ #1 1- B.A %-"% %-. 1$%.  ! Z (D"# O./. -"A &..#  ++'/$.AG $#%.(,$%%.#%)0G !( , "( '#A RLLL

?[ % "& '% 8LL C\ A$<$A.A $#% ! '( ,"I ( /.($ A1  !  ++'/"%$ #G "1  '%)$#.A "& <.G B$%- "# "//"(.#%

-$"%'1 $#  ++'/"%$ # &.%B..# I'1% "!%.( %-. A.1%('+%$ #  ! %-. ]$%"##$ +$%0 $# %-. )"%. K#A ,$)).##$', ?[

"#A (. ++'/"%$ # A'($#D %-. ;"(%-$"# /.($ A $# %-. )"%%.( /"(%  ! %-. 41% ,$)).##$', ?[: O-. A.1%('+%$ #

 ! 3%("%', ==  ! E'F$ B"1  ($D$#"))0 A"%.A % +4RLL ?[ &0 " ).%%.( &."($#D %-. 1.")  ! 3"'^%"%"( B$%-$#

%-. E'F$ "(+-$<.1  ! +)"0 %"&).%1 23/.$1.( 45K59: X B.<.(G %-. +-( # ) D0  ! 3%("%', ==G "#A  %-.( 1$%.1 $#

%-. E."( Y"1% ! ( %-$1 /.($ A 24_%- % 48%- +.#%'(0 ?[9G -"1 &..# .N%.#1$<.)0 A.&"%.A 1$#+. %-.  ($D$#")

/'&)$+"%$ #  ! %-. .N+"<"%$ # (./ (% 2! ( .N",/).G 3%.$# 45J5` @"%.1 45J4` ?.(D a.# KLLR9: O-.(. "(.

<.(0 !.B ("A$ +"(& # A"%.1 "<"$)"&). ! ( E."( Y"1%.(# "(+-". ) D$+") 1$%.1 !( , %-. M"%. ?( #F. CD. "#A

# A"%.1 -"<. &..# ('#  # %-. E'F$ ,"%.($"): O-.(.! (. %-. +-( # ) D0  ! 1$%.1 $# %-$1 "(." $1 &"1.A '/ #

%.N%'") "#")01$1G 10#+-( #$1,1 B$%-  %-.( 1$%.1 "#A "(+-". ) D$+") .<$A.#+. 1'+- "1 / %%.(0:

3%.$# 245J59 -"1 / 1%')"%.A " A"%. ! ( %-. 1/"#  ! 3%("%', ==G &"1.A  # " (."11.11,.#%  ! %-. 3"'^%"%"(

).%%.(G  %-.( $#1+($/%$ #1G "#A "(+-". ) D$+") .<$A.#+.  ! 48RL % 46RL ?[` B-$). # %$#D %-"% %-.(. $1 "

/ 11$&$)$%0 %-"% %-$1 + ')A &. ("$1.A % 486LQ466L ?[: 3%.$# 245J59 + #+)'A.A %-"% %-. ).%%.( -"A &..#

1.#% &0 " 1'++.11 (  ! %-$1 U$#DG %-. '1.  ! " bA0#"1%$+ 1.")b: O-. A"%.1 "(. &"1.A '/ # + ((.)"%$ #1

KW



 !"#!!$ "%! &'() *$+ ,-*-*.% /* 01$"!2314*45 6)"! )$ 754)*8 *40%)9!6: 65$0%41$)626  !"#!!$ ;<53")*$

3%*41*%6 *$+ .)$<6 1= "%! >)"*$$): "%! 604) *- <!$!4*")1$6 #)"%)$ "%! &'() *40%)9!: *$+ 1"%!4 %)6"14)0*-

*$+ *40%*!1-1<)0*- !9)+!$0!? ,-"%1'<% 7"!)$ /@ABA8 <)9!6 7"4*"'2 CC * +'4*")1$ 1= @DD 5!*46 )" %*6  !!$

6'<<!6"!+ "%*" "%! 604) *- <!$!4*")1$6 2*5 %*9! 19!4-*33!+ 6-)<%"-5: )$+)0*")$< * +'4*")1$ =14 7CC 1= *41'$+

BE 5!*46 /F4)!+2*$$ @ABG8? H%! +*"! 1= "%! +!6"4'0")1$ 1= 7"4*"'2 CC )6 "%1'<%" "1 %*9!  !!$ -)$.!+ "1 "%!

+!*"% 1= "%! -*6" )$+!3!$+!$" >)"*$$) .)$<: H'I4*""* /7"!)$ @ABA8? +! >*4")$1 /JDDE8 $1"!6 "%*" 7"4*"'2

CC )6 65$0%41$)6!+ #)"% "%! ;<53")*$ 0%41$1-1<5  5 )$"!4K+5$*6")0 2*44)*<!6  !"#!!$ 9*4)1'6 3%*4*1%6 *$+

&!*4 ;*6"!4$ 34)$0!66!6 )$0-'+)$< ,2!$13%)6 CCC *$+ CL /,.%!$*"!$8 #%16! 4!)<$6 019!4!+ @MA@ "1 @MMN

OP? Q! *-61 $1"!6 "%*" "%! +!*"% 1= H'I4*""* 2*5  ! )$+)4!0"-5 2!$")1$!+ )$ ,2*4$* -!""!4 NM =412

7'33)-)'2* C 1= Q*"") "1 ,.%!$*"!$ /+! >*4")$1 JDDE8? H%)6 6'<<!6"6 "%*" "%! -*""!4 3*4" 1= 7"4*"'2 CC 1=

&'() )6 01$"!2314*45 #)"% "%! ,2*4$* 3!4)1+ 1= ;<53"? ,-"%1'<% * +)4!0" 4!-*")1$6%)3  !"#!!$ "%! +!*"%

1= H'I4*""* *$+ "%! +!6"4'0")1$ 1= &'() 0*$$1"  ! 9!4)R!+ )" #1'-+ 2*.! %)6"14)0*- 6!$6! "%*" * 3419)$0)*-

0)"5 #*6 *""*0.!+ *$+ +!6"415!+ +'4)$< "%! 3!4)1+ 1= "'421)- "%*" "%! +!*"% 1= * .)$< #1'-+ 0*'6!? O*6!+

1$ "%! 0'44!$" !9)+!$0! )" #1'-+ *33!*4 "%*" "%! +!6"4'0")1$ 1= 7"4*"'2 CC 1= &'() )6 +*"!+ "1  !"#!!$

@MED OP *$+ @MMD OP?

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

H%! 34)2*45  ')-+)$< 2*"!4)*- *" &'() #*6 6'$ +4)!+ 2'+  4)0. /-) )$8 '6!+ =14 *-- #*--6 *$+  ')-+)$<6

#%)0% #!4! -*)+ #)"% * 2)S"'4! 1= 0-*5 *$+ 0%133!+ 6"4*# =14 214"*4 /7"*44 @AMATNJKM8? O*.!+  4)0.6 #!4!

*-61 '6!+  '" #!4! -!66 01221$ *$+ '6'*--5 '6!+ =14 63!0)R0 *4!*6 14 6'4=*0!6 6'0% *6 +4*)$6: 3*9!2!$"6

%!*4"%6 !"0 /7"*44 @AMATNM8? O)"'2!$ #*6 '6!+ "1 6!*-  4)0. 3*9!2!$"6 )$ *4!*6 #%!4! #*"!4 #1'-+  ! *

341 -!2 /7"*44 @AMATNN8? H%!  ')-+)$<6 *4! 01$6)+!4!+ "1 %*9!  !!$ *-216" '$)9!46*--5 1$ * 6)$<-! 6"14!5

#)"% 1$-5 * 9!45 =!# !S*23-!6 1= * 6'3!46"4'0"'4! /7"*44 @AMATNB8? H%!5 *4! *-61 "%1'<%" "1 %*9! %*+ U*"

411=6 2*+! =412 #11+!$ 31-!6 19!4 #%)0% * -*5!4 1=  4'6% 14 4!!+6 019!4!+ #)"% * 2)S"'4! 1= 2'+ *$+

0%133!+ 6"4*# #*6 3-*0!+ /7"*44 @AMATNB8?

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

H%! <4!*"!4 341314")1$ 1= "%! 7"4*"'2 CC 0)"5 #*6 !S0*9*"!+ *$+ 01$6)6"!+ 1= "%! "!23-! *$+ 3*-*0!

0123-!S!6: "%4!! 4!6)+!$")*- *4!*6: "%! 0)"5 #*-- /F)<'4! M8 *$+ "%! 6' '4 *$ +#!--)$<6 1'"#)"% "%! 0)"5

 1'$+*45? H%! R$*- 3%*6! 1= "%! "!23-! 0123-!S: H!23-! ,: 01$6)6"6 1= "#1 4*$<!6 1=  ')-+)$<6: "%!

$14"%#!6"!4$ "!23-!: #%)0% )6 4!-*")9!-5 #!-- 34!6!49!+ *$+ #*6 * *$+1$!+ *="!4 )" #*6 -11"!+ *$+ +!6"415!+

*" "%! !$+ 1= 7"4*"'2 CC /7"*44 @AMATBG8: 341 * -5  5 "%! ,6654)*$6 /7"*44 @AMD8V *$+ "%! 61'"%!*6"!4$

"!23-! #%)0% %*6  !!$  *+-5 +*2*<!+  5 !416)1$ /7"*44 @AMATBG8? W$ "%!  *6)6 1= "%! =4*<2!$"6 !S0*9*"!+

1= "%! 0'-" 6"*"'! *$+ 1"%!4 1 X!0"6 =1'$+ )$ "%! "!23-! )" )6  !-)!9!+ "%*" "%! $14"%#!6"!4$ "!23-! #*6

JB



 !"#$% &' ()* +, -.$).#/ 00 1!.2 3!.4 )$%)5 /)$6%7 8),.%$ -.)$$ 9:&;' <=)> 9&?

7%7!1).%7 .+ 054.)$ 8-.)$$ 9:&@?A B4% 5+#.4%)5.%$> .%/*=%C 4+3%D%$C !5 E%=!%D%7 .+ 4)D% E%%> 7%7!1).%7 .+

) 7!F%$%>. "+7 )5 .4% .2*%5 +, +EG%1.5 )>7 $!.#)= %H#!*/%>. 5#""%5. .4). 7!F%$%>. $!.%5 3%$% *%$,+$/%7 4%$%

8-.)$$ 9:&:'99&?A -.)$$ 4)5 5#""%5.%7 .4). .4!5 .%/*=% 3)5 7%7!1).%7 .+ B%54#EC )5 .4% >)/% !5 ,$%H#%>.=2

,+#>7 !> .4% I#J! .)E=%.5 )>7 B%54#E 3)5 1+>5!7%$%7 .+ E% ) 1+/*)>!+> .+ 054.)$ 8-.)$$ 9:&:'99&?A

B4% *)=)1% +, I#J! 1+>5!5.5 +, ) =)$"% 1+/*=%K +, E#!=7!>"5 !> .4% 1%>.$% +, .4% 1!.2 )$%)A 0. !5 1+>5!7%$)E=2

=)$"%$ .4)> )>2 +.4%$ "$+#* +, $++/5 3!.4!> .4% 1!.2 8-.)$$ 9:&:'9L&?A B4!5 )$%) 4)7 E%%> E)7=2 )F%1.%7

E2 %$+5!+>C %5*%1!)==2 !> .4% 5+#.4%)5.%$> H#)$.%$ )>7 .4%$% 3%$% %$+5!+> 14)>>%=5 ). .4% >+$.4%$> )>7

3%5.%$> 1+$>%$5 +, .4% 1+/*=%K 8-.)$$ 9:&:'9L&?A 0. !5 1+>5!7%$%7 .+ 4)D% E%%> +, "$%). !/*+$.)>1% .+ .4%

1!.2 )>7 !5 .4+#"4. .+ 4)D% E%%> .4% M<)=)1% +, .4% N!.2 +, I#J!O $%,%$$%7 .+ !> .4% !>51$!E%7 .)E=%.5 8-.)$$

9:&:'9L&?A 0> )77!.!+> .+ E%!>" /#14 =)$"%$ .4)> +.4%$ E#!=7!>"5 !> .4% 1!.2 .4% *)=)1% )=5+ 4)5 =)$"%$ )>7

.4!16%$ 3)==5C ) "$%).%$ #5% +, E)6%7 E$!16 *)D!>" )>7 /+$% %K.%>5!D% 7$)!>)"%C !. !5 .4+#"4. .4). .4% *)=)1%

3)5 .4% $%5!7%>1% +, .4% 1!.2 "+D%$>+$ 8-.)$$ 9:&:'9LP?A

B4% >+$.43%5.%$> $%5!7%>.!)= )$%) !5 +> .4% $!5% E%.3%%> .4% *)=)1% )>7 .4% >+$.43%5.%$> %7"% +, .4% /+#>7

34!14 !>1=#7%5 .4% .%/*=% )>7 !. !5 E%=!%D%7 .+ 4)D% E%%> ) 3%)=.4!%$ )$%) .4)> .4% +.4%$ $%5!7%>.!)= 7!5.$!1.5

L:



 !"#$$ %&'&(%)*+, -./ 012342567 89 !"$#"1: ;; #$/ <85</5"$#"/4 #" /2"./$ /54 89 "./ $246/= "./ 25"/$>/5256

012342567 .#>256 0//5 387"  !"#$$ %&'&(?*@+, -./ 781".A/7"/$5 $/724/5"2#3 #$/# 27 7326."3B 7:#33/$ ".#5 "./

58$".A/7"/$5 $246/ #54 27 5/C" "8 "./ 781".A/7"/$5 D#3#</ A#33 7"$/"<.256 "8 "./ /$87285 <.#55/37 #" "./

58$".A/7" A#33 #54 "./ 781". /46/ 89 "./ :8154  !"#$$ %&'&(?E@+, -.27 27 25"/$D$/"/4 #7 # $/724/5"2#3 #$/#

A2". 9/A 58"#03/ 80F/<"7 0/256 98154 A2".25 2"  !"#$$ %&'&(?))+, -./ ".2$4 :#F8$ $/724/5"2#3 #$/# A2".25

"./ <2"B G#5H7 "./ 58$"./#7"/$5 A#33 89 "./ D#3#</  !"#$$ %&'&(?&E+, -./ 781"./#7"/$5 /54 .#7 0//5 ./#>23B

/$84/4  !"#$$ %&'&(?&E+, !8:/ 89 "./ 012342567 25 ".27 #$/# #DD/#$ "8 .#>/ .#4 # D877203/ #4:2527"$#"2>/

D1$D87/  !"#$$ %&'&('*?I'+, ;" 27 #378 7166/7"/4 ".#" ".27 7/<"285 :#B .#>/ 0//5 3/77 4/72$#03/ ".#5 "./

8"./$ $/724/5"2#3 #$/#7 #7 "./ 012342567 3#<H "./ <#$/913 D3#55256 89 "./ 8"./$ 7/<"2857 #54 A.237" "./B #$/

3#$6/$ "./ J1#32"B 89 "./ <857"$1<"285 27 89"/5 259/$28$  !"#$$ %&'&('*K+,

L81$ 3#$6/ .817/7 A/$/ 98154 85 7:#33 $27/7 "8 "./ 58$". 89 "./ :#25 :8154  !"#$$ %&'&('''+, -./B #$/

H58A5 #7 "./ M817/ 89 -/.2DI-233#= "./ M817/ 89 !.2$H#I-233#= "./ M817/ 89 !.23A2I-/7.10 "./ N785 89

"./ O256P  !"#$$ %&'&(''@+ A.2<. A#7 7/<854 853B "8 "./ D#3#</ 25 72Q/  !"#$$ %&'&(''@+ #54 "./ M817/

89 R262= L261$/ K 7.8A7 "./ D3#57 89 "./7/ "A8 .817/7, -./ 8A5/$7S 5#:/7 A/$/ /C"$#D83#"/4 9$8: "./

257<$20/4 "#03/"7 98154 A2".25 "./ .817/7 #54 "./B A/$/ #33 <85724/$/4 "8 0/ <85"/:D8$#$B A2". !"$#"1:

;; #54 7.8A/4 72:23#$ 72657 89 01$5256 #54 4/7"$1<"285 #7 "./ <2"B D$8D/$  !"#$$ %&'&('K@+,

L261$/ K( T3#5 89 "./ 71$01$0#5 .817/7 89 R262 #54 !.23A2I-/7.10  !"#$$= %&'@( T3#5 'E+

'*



 !"#$% &' ()!*+),, -)./ *0$12%$* 3$)4 56#$!*"2/ 789:';<=

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

>#?! @!1@ )1 12% ;::-- !@02A%1 0+ $)!*+),, !* *0$12%$* 3$)4/ B%,, B!12!* 12% C0#*D)$A +0$ *0*E!$$!")1%D

+)$-!*"/  !"#$% & 56#$!*"2 789:';<=F G!*1%$@ )$% "%*%$),,A B%1 )*D @#--%$@ B)$- )*D D$A )*D 12%

.$%H)!,!*" $)!*EC%)$!*" B!*D@ )$% "%*%$),,A +$0- 12% @0#12 )*D @0#12B%@1 56#$!*"2 789:';</;I=F J2%

K,!-)1% !@ *01 120#"21 10 2)H% K2)*"%D @!"*!LK)*1,A 0H%$ 12% ,)@1 9::: A%)$@ 56#$!*"2 789:';I=F J2% @0!,

1A.% !* 12!@ $%"!0* !@ ) MD%%. 6$0B* N0!,O +$0- P#H!), )*D )%0,!)* -)1%$!), 0H%$ ,!-%@10*% "%0,0"A 56#$!*"2

789:' <7QR S:<=F T0B%H%$/ C%K)#@% >#?! !@ ) 1%,, @!1% 12% @0!,@ )$% -0@1 ,!U%,A 10 C% )*12$0.0"%*!K )*D

K0*@!@1 .$!-)$!,A 0+ D%K0-.0@%D -#D C$!KU/ 0$")*!K -)11%$ )*D C$0U%* .011%$A 56#$!*"2 789:'<:Q=F N1)$$

*01%@ 12)1 !* -)*A )$%)@ 12% L,, 0+ 12% $00-@ K0*@!@1@ .$%D0-!*)*1,A 0+ D%1%$!0$)1%D -#D C$!KU@ +),,%* +$0-

12% B),,@/ !* @0-% K)@%@ @0 D%K0-.0@%D 12)1 +0,,0B!*" 12% ,!*%@ 0+ 12% B),,@ B)@ %V1$%-%,A D!WK#,1 5N1)$$

78S&=

 !"!- ./,+('/0 /11+*20/3+

X H%$A ,)$"% *#-C%$ 0+ 0CY%K1@ !* ) H)$!%1A 0+ -)1%$!),@ B%$% +0#*D )1 12% @!1% !*K,#D!*"' K%$)-!K@/

.,)!*/ .)!*1%D )*D ",)?%DR K0..%$ ),,0A -%1), 0CY%K1@R ",)@@ )*D 012%$ H!1$%0#@ -)1%$!),@R )*D *#-%$0#@

012%$ 0CY%K1 1A.%@ @#K2 )@ @10*%/ C0*%/ @2%,, )*D .!"-%*1@F 3* )DD!1!0* 10 12% K#$$%*1 .$0Y%K1/ B2!K2

S7



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

!""&-2.!3&" ,%)&(4!5 !' ' & -$-&%' 67 $('.!%) &' !. 899:; <(2="!',..$ &' !. +% >(&>!(!'+$%? !%) ' &

$(3!%+# -!'&(+!." !%) +%1!%' (&-!+%"  !*& 2&&% #!'!.$3,&) !%) +%+'+!. "',)+&" #!((+&) $,' 6@$# (!%& &' !.

+% >(&>!(!'+$%?A

 !"!#$ %&'()*+, -.')(&./, &0 '1) )23.4.'&*0 ()5*('

B & &0#!*!'+$% (&>$(' )&'!+." -!%5 $1 ' & *+'(&$," -!'&(+!." 1$,%) $% ' & "+'&A B & &!(.+&"' 3.!"" 1($-

' & "+'& #$-&" 1($- ! 2,(+!. 6C(!*& DE? 1$,%) +% ' & " !1' ),3 )$4% '$ %!',(!. +% F$$- GHA E "> &(+#!.

2.,& 3.!"" 2&!)/ !''!# &) '$ ! #$>>&( >+%/ 4!" 1$,%) !" >!(' $1 ' & 3(!*& 3$$)" 4+' +% ' +" 2,(+!. 4 +# 

!."$ +%#.,)&) '4$ "-!.. 3$.) 2&!)"/ ! 3$.) &!((+%3 ! -!(2.& #5.+%)&( "&!. !%) '4$ #&(!-+# *&""&."; ' &"&

",33&"' ' !' ' & +%)+*+),!. 2,(+&) ' &(& 4!" ! I>&("$%!3& $1 +->$('!%#&J 67'!(( KLMLNM8?A O% ' & 2!"+"

$1 ! #5.+%)&( "&!. 1$,%) +% ' & 3(!*& +' +" 2&.+&*&) '$ )!'& '$ ' & "&#$%)  !.1 $1 ' & M() -+..&%%+,- P@

6Q$$(&5 KLLHNKL9?A B & > 5"+#!. )&>' $1 ' & 2,(+!./ !($,%) H -&'(&" 2&.$4 7'(!',- RR/ 67'!(( KLMSN

T.!% DP? +%)+#!'&" ' !' +' +" .+U&.5 '$ )!'& 1($- #$%"+)&(!2.5 2&1$(& ' & V,W+ .&*&."A C.!"" 2&!)" 4&(& !."$

1$,%) +% F$$- 8 $1 T!*&-&%' RRE 67RX?/ !."$ +% ' & >+' +% GH; ' & >,(>$"& $1 ' +" ($$- +" )&2!'&!2.&

2,' -!5  !*& 2&&% #$%%&#'&) '$ -&'!.4$(U+%3 $( $' &( #(!1' !#'+*+'+&" 67'!(( KLMLN8L?A B & -!Y$(+'5 $1

' & *+'(&$," -!'&(+!." 1($- V,W+/  $4&*&(/ #$-& 1($- 7'(!',- RR 4+' "$-& .!'&( 3.!"" $2Y&#'" !%) 3.!W&)

#&(!-+#" 1($- ' & T!(' +!% !%) 7!""!%+!% .&*&." $1 ' & "+'&A

 !"!## 6()4&*+, 7*(8 *0 '1) 9+:& 4&'()*+, .,,)-;/.<)

7&*&(!. >(&*+$," "',)+&"  !*& &0!-+%&) ' & *+'(&$," !""&-2.!3& 1($- V,W+A @$%'&->$(!(5 4+' ' & &0#!=

*!'+$%"/ !%!.5"+" $1 ' & 3.!W&) $2Y&#'" 4!" #!((+&) $,' 25 C&''&%" +% KLMKA B +" +%*$.*&) ' & -+#($"#$>+#

!%!.5"+" $1 ' +% "&#'+$%" !%) "&*&(!. 4&' # &-+"'(5 -&' $)"; ' & "',)5 #$%#.,)&) ' !' ' !' ' & 3.!W&" 4&(&

$1 ! I"$)! !%) .+-& "+.+#!'& 3.!"" 4 +# )&(+*&" +'" #$.$,( 1($- #$>>&(J 6C&''&%" KLMLND8H?/ ! #$%#.,"+$%

' !'  !" 2&&% 2$(%& $,' 25 -$(& (&#&%' "',)+&" 6T!5%'&( 899L?A P!(!3 6KLS9NKMD=KHK? #!((+&) $,' ! ",(*&5

$1 Q&"$>$'!-+!% 3.!"" $1 ' & G!'& P($%W& E3&/ +%#.,)+%3 ' & V,W+ -!'&(+!./ >,2.+" +%3 KD *&""&." +% )&'!+.

!.$%3"+)& ' & -$,.)&) >&%)!%'"/ Z3,(+%&" !%) +%3$' 1(!3-&%'"A B +" ",(*&5 !."$ #$*&(&) 3.!"" *&""&."

!%) $' &( $2Y&#'" 1($- G!'& P($%W& E3& #$%'&0'" 1($- "&*&(!. V&!( <!"'&(% "+'&" 6P!(!3 KLS9?A R% ' &

&!(.5 KL:9" ! "',)5 4!" #!((+&) $,' $% ' & 2&!)" !%) $' &( 3.!"" $2Y&#'" 25 T!-&.! X!%)+*&( 6KL:M? !%)

! "-!.. %,-2&( $1 "!->.&" 4&(& '!U&% 1$( !%!.5"+" 25 &.&#'($% -+#($>($2&A B +" "',)5 #$%#&%'(!'&) $%

' & -!%,1!#',(+%3 '&# %$.$35 $1 ' & 2&!)" !%) $' &( "-!.. $2Y&#'" !.$%3"+)& ' & !%!.5"+" $1 "&*&(!. 3.!""

"!->.&" !%) ! "+%3.& 3.!W& "!->.&A B +" "',)5 #$%#.,)&) ' !' ' & )+*&("+'5/ #$->.&0+'5/ '&# %+#!. &0#&..&%#&

!%) (!%3& $1 -!%,1!#',(+%3 '&# %+[,&" !%) #$.$,(" "&&% +% ' & 3.!"" !""&-2.!3& +%)+#!'&) ' !' 3.!""-!U+%3

M8



 !" #$%&'!( )*+,!$-$(. #*%* #*-- */) 0-'/,*" '! ),'/ %*('$!  ) ),* )'1* $2 ),* "*/)%3+)'$! $2 4)% )31 55

67 !"'8*% 9:;<=>

4*8*% - 23%),*%  ! -./*/ #*%* "$!* 0. ?$0*%) @%'--A B30-'/,*" '! 9:::A #,*%* CC / 1B-*/ $2 8')%*$3/ 1 )*%' -

2%$1 D3E' #*%*  ! -./*" 0. *-*+)%$! 1'+%$B%$0*F $2 ),*/* /'G  %* $2 ),* 1 %0-*'/*" 2 '*!+* 1 )*%' -A $!*

$2 -'1*/)$!*  !" ),*%*  %* )#$ +$-$3%-*// 2% (1*!)/ #,'+, 1 . !$) 0* C!" 1'--*!!'31 @H '! " )* 6@%'--

9:::0IJ9KC=> L,* D3E' 1 )*%' - # / "'/+3//*" '! /$1* "*) '- '! ),* %*B$%)/ /*+)'$! '! ),* / 1* B30-'+ )'$!

6@%'-- 9::: ICM:KC;<=> N /1 -- !310*% $2 (- E* / 1B-*/ 2%$1 ),* (- E*" +*% 1'+/ #*%*  ! -./*" 0. 4 % ,

O .!)*%  !" ),*'% %*- )'$!/,'B )$ ),* (- //*/ "'/+3//*" 6O .!)*%  !" L')* CPP9F O .!)*% CPP:=> Q$%*

%*+*!)-.  !310*% $2 ),* (- // $0R*+)/ , 8* 0**!  ! -./*" 3/'!( 4SQKTU4A VNK5HOQ4  !" '/$)$B'+

 ! -./'/ )$ -$$&  ) ),* D3E' (- //*/ +$1B %*" )$ +$!)*1B$% %. (- //*/ 2%$1 S(.B)A $),*%  %* / $2 ),* D* %

S /)  !" ),* N*(* ! 64,$%)- !"  !" S%*1'! CPPWF 4,$%)- !" *)  - CPPMF T -)$! *)  - CPP:F U*(%./* *)  -

CPP:=>

 !" #$%& '()*+& ,-& ./%(&)01 2$%&(/$31

 !"!# $%&''

L,* 8*%. X%/) (- // $0R*+)/ &!$#! +$1* 2%$1 ),* D* % S /)  !"  %*  -1$/) 3!'8*%/ --. 0* "/ $% $),*% /1 --

$0R*+)/A ),* X%/) *G 1B-*/ " )* 2%$1 ),* <%" 1'--*!!'31 @H 6O*-)*!0*%( 9:;MF Q$$%*. 9::JI9:PKCF V'-.Y3'/)

 !" @%'-- 9::<IC<KZ=> [- // $0R*+)/ '!+%* /*" '! !310*%A ),* % !(* $2 +$-$3%/ B%*/*!)A  !" ),* ).B*/ $2

$0R*+) ),%$3(, ),* X%/) , -2 $2 ),* C!" 1'--*!!'31 @H #'), %*(3- % B%$"3+)'$! $2 (- //  BB %*!)-. '! B- +*

0. ),* 1'" 9Z), +*!)3%. @H 6Q$$%*. 9::JI9:<K;=> D*# +$-$3%/ $2 (- //  BB* %A '!+-3"'!( #,')*  !" .*--$#A

 -$!(/'"* !*# 2$%1/ '!+-3"'!( 1$3-"*" $0R*+)/ /3+,  / +$1B-*G 0* "/  !" X(3%'!*/ 6Q$$%*. 9::JI9:<=F

B$-.+,%$1* 0* "/  !" 1$3-"*" X(3%'!*/  %* !$)*" 2%$1 V*8*- 755  ) N- - &, 6T$$--*. 9:ZZICW:F<PC=

 !" ),*! /-'(,)-. - )*% +$%*K2$%1*" 8*//*-/  BB* %> L,* * %-'*/) &!$#! +$%*K2$%1*" 8*//*- 2% (1*!)/ +$1*

2%$1 V*8*- 75  ) N- - &, '! 4.%' #,'+, 1 . " )* 2%$1 ),* * %-. 9W), +*!)3%. @HA ,$#*8*%A ),* " )'!( $2

),'/ /')* , / 0**! ,$)-. "*0 )*" 6[ )*/ 9:;9F 4)*'! 9:;:F V'-.Y3'/) 9::<F @*%($\*! CPPZ=  !" ),* (- //

# / $%'('! --. ),$3(,) )$ , 8* 0**! +$!/'"*% 0-. $-"*% #'), -*8*- 75 $%'('! --. " )*" )$ 9MZP )$ 9Z:Z @H

6T$$--*. 9:ZZI<::=> ]),*% * %-. 8*//*- 2% (1*!)/ , 8*  -/$ 0**! !$)*" 2%$1 L*-- @% &F  /'!(-* 2% (1*!)

*10*""*" '!  # -- 2%$1 V*8*- 75 1 . " )* )$ ),* 1'" 9W), +*!)3%. 6] )*/ *)  - 9::MI;9F;J=> [- // 8*//*-/

 BB* % )$ , 8* 0**! %*- )'8*-. 3!3/3 -  !" , 8* $!-. 0**! 2$3!" $!  -'1')*" !310*% $2 /')*/ ),* 1 '!

$!*/ 0*'!( N- - &, 6T$$--*. 9:ZZI<PPKC=A L*-- @% & 6] )*/ *)  - 9::MI;9KZ=A D3E' 64) %% 9:<:IJZMK:=  !"

L*--  - ?'1 , 6] )*/ 9:WWF 9:WMA 9:W;  !" 9:MP=> @ % ( 69:MPI9J<KZF 9JMF 9Z<=  -/$ !$)*/ (- // 8*//*-/

2%$1 N//3%A ^%  !" Q*('""$ 6'! ),* V*8 !)=  !" 1$3-"*" (- //  G* ,* "/  %* "$+31*!)*" 2%$1 D'BB3%

6@ % ( 9:MPI9J;=>

<<



 !"## $% &'()* "))+",# "* ",-.%/ *0+ #"1+ *$1+ $% *0+ 2+", &"#* 3$*0 #-1+ #1"!! -45+6*#7 ),+/-1$%"%*!(

4+"/#7 /"*$%' 8,-1 *0+ !"*+ 9:*0 6+%*.,( -%3",/# ;<$!(=.$#* "%/ >,$!! 9??@ABC >$1#-% "%/ D,++#*-%+ 9??EFG

H-,+I8-,1+/ J+##+!#7 0-3+J+,7 /- %-* "))+", .%*$! *0+ ,+$'% -8 K.*01-#$# LLL ;9MN?I9MOB >HF "%/ ",+

*0-.'0* *- 4+ " 1$P*.,+ -8 $1)-,*+/ "%/ !-6"!!( ),-/.6+/ -45+6*# ;<$!(=.$#* "%/ >,$!! 9??@AOBI:FG >( *0+

4+'$%%$%' -8 *0+ 9B*0 6+%*.,( >H #$'%$Q6"%* '!"##1"R$%' $# -66.,,$%' $% &'()* 4"#+/ -% ",60"+-!-'$6"!

+J$/+%6+ 8,-1 S"!R"*" "%/ T1",%" ;U"6R#-% +* "! 9??EC U"6R#-% OVVB7 W0-,*!"%/ "%/ &,+1$% OVV:FG

 !"##1"R$%' "# )",* -8 "% $%/.#*,$"! 6-1)!+P $# /-6.1+%*+/ $% &'()* "* " #!$'0*!( !"*+, /"*+ 8,-1 *0+

X"1+##$/+ 8"6*-,$+# "* Y"%*$, ;X+0,+% "%/ Z.#60 9??NC X+0,+% "%/ Z.#60 OVVBFG

2- ",60"+-!-'$6"! +J$/+%6+ +P$#*# 8-, *0+ 8.,%"6+# .#+/ *- 1"R+ '!"## $% *0+ 2+", &"#* /"*$%' *- *0+ <"*+

>,-%[+ T'+7 0-3+J+,7 #-1+ $%8-,1"*$-% "4-.* *0+ )-##$4!+ ),-6+##+# "%/ ,+6$)+# .#+/ 0"# 4++% '"$%+/

8,-1 6.%+$8-,1 *+P*# /+"!$%' 3$*0 '!"##1"R$%'G K0+#+ *+P*# ",+ )",* -8 " !",'+, 6-!!+6*$-% /+"!$%' 3$*0

,"%'+ -8 #.45+6*# #.60 "# 1+/$6$%+ "%/ ,$*."! ),"6*$6+#G ;X-4#-% OVV9FG K0+,+ ",+ 9O *"4!+*# 30$60 "))+",

*- ,+!"*+ *- '!"##1"R$%' ;X-4#-% OVV9F7 "%/ 30$60 *"R+ *0+ 8-,1 -8 \),-6+/.,"! $%#*,.6*$-%#\ 4-*0 $%

*+,1# -8 ,"3 1"*+,$"!# "%/ *0+ ,$*."!# %++/+/ *- #.6+##8.!!( #+* .) " 8.,%"6+ ;]))+%0+$1 9?NVAMIBFG K0+

*+P*# 1+%*$-% ,+"#-%"4!+ ,"3 1"*+,$"!# "%/ 1+*0-/# R%-3% $% '!"##1"R$%' #.60 "# 8,$**$%' "%/ 1+!*$%'

;W0-,*!"%/ OVVNFG ^-3+J+,7 $* $# *0-.'0* *0"* '!"##1"R$%' $% *0$# )+,$-/ 1"( 0"J+ 4++% "% _"!60+1$6"!

),-6+##`7 4-.%/+/ 4( ,$*."! "%/ 1"'$6 "%/ 6-%*,-!!+/ 4( *0+ +!$*+ ;W0-,*!"%/ OVVNAONOFG

a",$-.# 1+*0-/# -8 8-,1$%' '!"## -45+6*# ",+ R%-3% 8,-1 *0$# )+,$-/ $%6!./$%' *0+ 1-.!/$%'7 -8 4+"/#7

)+%/"%*# "%/ Q'.,$%+#7 "%/ 6-,+I8-,1$%' -8 J+##+!# "%/ ,-/I8-,1$%' -8 4+"/#G H-,+I8-,1$%' .#+# " ),+I

8-,1+/ 6-,+7 .#."!!( -8 6!"( "%/ "%$1"! /.%' 30$60 *0+% 0"# 1-!*+% '!"## 3-.%/ ",-.%/ $* *- 8-,1 *0+

4-/(C /+6-,"*$-% $% -*0+, 6-!-.,# -8 '!"## 6"% *0+% 4+ "//+/ 4( *0+ #"1+ 1+*0-/ ; -!/#*+$% 9?N?AONI?FG

T%-*0+, )-##$4!+ *+60%$=.+ 3"# *- ,-!! " ),+0+"*+/ 6-,+ $% '!"## 60$)# -, )-3/+, "%/ *0+% 0+"* #- *0"*

$* 3-.!/ 8.#+ $%*- *0+ 4-/( ;W*+,% "%/ W60!$6RI2-!*+ 9??MA@97 6$*+/ $% 2$60-!#-% "%/ ^+%/+,#-% OVVVFG

S-.!/$%' -8 #1"!! -45+6*# 6-.!/ 4+ /-%+ .#$%' -)+% 1-.!/#7 *0+ -45+6*# 4+$%' ',-.%/ "%/ )-!$#0+/ "8*+,I

3",/# ;S--,+( 9??MAOVMFG H-!/I3-,R$%' *+60%$=.+# ,+!"*+/ *- #*-%+3-,R$%' 6-.!/ 4+ .#+/ *- #0")+ #-!$/

'!"## -45+6*# ;S--,+( 9??MABFG

 !"## $% *0+ >,-%[+ T'+ -8 *0+ 2+", &"#* "%/ &'()*7 "))+",# *- 0"J+ 4++% 6!-#+!( "##-6$"*+/ 3$*0 *0+ +!$*+

3$*0 4-*0 J+##+!# "%/ ,"3 '!"## 4+$%' .#+/ $% '$8* +P60"%'+# 4+*3++% ,.!+,# ;D+!/1"%7 OVV:A99NC 2$60-!#-%

+* "! 9??NC W0-,*!"%/ +* "! OVV9FG &J$/+%6+ -8 *0$# *,"/+ $# '"$%+/ 8,-1 *0+ ),+#+%6+ -8 '!"## $%'-*# "%/

$%'-* 8,"'1+%*# "* #+J+,"! #$*+# "6,-## *0+ 2+", &"#* 8-, +P"1)!+ "%/ K+!! >,"R "%/ 2.[$ ;]"*+# +* "!

9??NAEBI:C >","' 9?NVA9MVI9F $%6!./$%' "% -8 $%'-*#7 30$60 0"J+ #$1$!",$*$+# *- 6,.6$4!+# 8-.%/ "* T1",%"

$% *0+ b!. >.,.% #0$)3,+6R ;2$60-!#-% +* "! 9??NFG K0$# $# /"*+/ *- 9@9: >H 4( /+%/,-60,-%-!-'( -%

*$14+, 8,-1 *0+ #0$) "%/ 4( *0+ ),+#+%6+ -8 " 4+"/ 4+",$%' *0+ 0+"/ -8 2+8+,*$*$ ;2$60-!#-% +* "! 9??NF7

#.''+#*$%' *0"* $* $# 6-%*+1)-,",( 3$*0 *0+ T1",%" )+,$-/ $% &'()* 30$60 $# "!#- 6-%*+1)-,",( 3$*0 *0+

@M



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

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

0!.#12# 2&13.3"3 &' ! 4)!$"- 2&$# 5."6 !1 ! 7! . 8 !-#9 &'"#1 2&1"!.1.18 *#"! 2& &$!1"3 :;&&$#< =>>?@

=ABC/ +1 2&1"$!3" "& 8 !33 '!.#12# &DE#2"3 5#$# F$3" 1&"#G '$&* H8<%" !1G "6# ,#!$ H!3" '$&* "6# I"6

*.  #11.)* JK &15!$G3 :;&&$#< =>>?@=BC/ 0$."3 !$# $# !"#G "& D&"6 '!.#12# !1G 8 !33 D#.18 G# .D#$!"# <

3.1"#$#G *!"#$.! 3 *!G# '$&* 3.*. !$ $!5 *!"#$.! 3 "& '!.#12#9 D)"  !27.18 ! 3#%!$!"# 8 !-#  !<#$ :;&&$#<

=>>?@=ABC/ L6# D#3" 71&51 &' "6#3# .3 H8<%".!1 D )# 56.26 5!3 )3#G D&"6 "& *!7# &DE#2"39 3)26 !3 D#!G3

!1G M#33# 3 !1G !3 ! %.8*#1" :N!""&1 #" ! OPPQC/

 !"!- ./$0&) (&+$1%(2

R !-#G 2#$!*.23 !%%#!$ .1 "6# !$26!#& &8.2! $#2&$G !" "6# 3!*# ".*# !3 8 !33 M#33# 3/ L6# F$3" $#2&$G#G

#S!*% #3 !$# '$&* T ! !76 U#M# V+ :W&&  #< =>II@O>>C/ X!<1"#$ :OPP>C 6!3 3)88#3"#G "6!" "6# 8 !-#

)3#G &1 "6# ,)-. 8 !-#G 2#$!*.23 *!< 6!M# D##1 %&5G#$#G 8 !33 !3 ." .3 2&*%&3.".&1!  < 3.*. !$ "& "6#

D )# 8 !33#3 '$&* ,)-./ +" .3 "6&)86" "6!" 8 !-#G 2#$!*.23 !1G 8 !33 %$&G)2".&1 !$&3# !" !$&)1G "6# 3!*#

".*# G)# "& "6# G.Y2) ".#3 &' 5&$7.18 5."6 8 !-#G 2#$!*.23 Z "6# 8 !-# !1G 2#$!*.2 D&G.#3 6!M.18 G.[#$#1"

"6#$*! #S%!13.&1 2&#Y2.#1"3 !1G ! 71&5 #G8# &' 8 !33 D#6!M.&)$ !1G %$&%#$".#3 5&) G D# $#4).$#G "&

3)22#33')  < 2$#!"# "6#3# &DE#2"3 :;&&$#< =>>?@=>IC/

 !" #$%%&'(

L6# ! "#$!".&1 &' 8 !33#3 6!3 D##1 3")G.#G .1 G#"!. '&$ ! 1)*D#$ &' G#2!G#39 %!$".2) !$ < 5."6 $#'#$#12#

"& "6# %$#3#$M!".&1 !1G 2&13#$M!".&1 &' !$26!#& &8.2! *!"#$.! 3 !1G .1 "#$*3 &' "6# )3# &' 8 !33 "& M."$.'<

1)2 #!$ 5!3"# '&$  &18Z"#$* G.3%&3! / \#3%."# "6.39 6&5#M#$9 4)#3".&13 $#*!.1 !D&)" "6# *#26!1.3*3 56.26

2!)3# 8 !33 ! "#$!".&1 !1G $# !".M# <  ."" # 5&$7 6!3 D##1 G&1# &1 "6# #!$ .#3" *!1Z*!G# 8 !33#39 56.26 6!M#

D##1 .1 "6#.$ D)$.! #1M.$&1*#1" '&$ &M#$ ]PPP <#!$3/

L6# M."$#&)3 !33#*D !8# '$&* ,)-. .3 &1# &' "6#  !$8#3" !1G *&3" .*%&$"!1" '$&* "6.3 %#$.&G .1 "6# ,#!$

H!3"/ +" G!"#3 '$&* !1 #!$ < %#$.&G &' 8 !33 M#33# *!1)'!2")$# !1G 2&13.3"3 &' !1 )1)3)!  <  !$8# 1)*D#$3

&' &DE#2"39 %!$".2) !$ < D#!G3/ T3 ,)-. 5!3 1&" #S"#13.M# < $#&22)%.#G !'"#$ "6# G#3"$)2".&1 &' ("$!")* ++9 !

*)26 2 #!$#$ %.2")$# &' "6# 4)!1"."< !1G G.3"$.D)".&1 &' &DE#2"3 !2$&33 "6# 3."# #*#$8#3/ +1 2&1"$!3" "& 3."#3

5."6 2&1".1)&)3 &22)%!".&1 56#$# & G#$ *!"#$.! 2&) G D# $#*&M#G !1G G.32!$G#G Z *!7.18 ." *&$# G.Y2) "

"& !33#33 "6# 4)!1"."< !1G G.3"$.D)".&1 &' !1< 2 !33 &' &DE#2"3 G)$.18 ! %!$".2) !$ %#$.&G &' &22)%!".&1/ L6#

8 !33 !33#*D !8# '$&* ,)-. %$&M.G#3 ! )1.4)# &%%&$")1."< "& #S!*.1# "6# G#"#$.&$!".&19 "#261& &8< !1G

2&1"#S" &' 8 !33 M#33# 39 D#!G3 !1G &"6#$ &DE#2"3 !" !1 #!$ < %&.1" .1 "6# 6.3"&$< &' 8 !33/

]I



 !"#$%&%'%()

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

 !"#$%& '( )!)*+,-.)* ,%./!-0"%1 )!2 %34%&-#%!,)* #%,/'21 /)5% $%%! "1%2 ,' )!)*+1% ,/% 6*)11 )!2

5-,&%'"1 #),%&-)* 1)#4*%1 (&'# 7"8-9 :/% 1)#4*-!6 #%,/'2'*'6+; )!)*+,-.)* ,%./!-0"%1 "1%2; 1)#4*%

4&%4)&),-'! ('& )!)*+1-1; )!2 #%,/'21 ('& ,/% 2-<%&%!, %34%&-#%!,1; (&'# &%4*-.),-!6 )!,-#'!+='4).->%2

?@ 6*)11%1 ,' ,/% 2-11'*",-'! '( &%4*-.) )!2 )&./)%'*'6-.)* 6*)11%1; )&% 2%,)-*%2 A-,/-! ,/-1 ./)4,%&9 :/%

14%.->.),-'!1 )!2 1%,="4 '( ,/% %0"-4#%!, "1%2 ('& ,/% )!)*+1%1 -1 )*1' .'!,)-!%2 A-,/-! ,/-1 ./)4,%&9

 !, -./01+$2

:/% 6*)11 )!2 ',/%& 5-,&%'"1 #),%&-)*1 %3.)5),%2 (&'# ,/% 1-,% '( 7"8- .'!1-1, '( ) .'!1-2%&)$*% !"#$%&

B#)!+ ,/'"1)!21C '( $%)21; !"#%&'"1 5%11%* (&)6#%!,1 )!2 /"!2&%21 '( ',/%& '$D%.,19 :/%&%('&% ) #%)!1

'( 1%*%.,-!6 A/-./ 1)#4*%1 A'"*2 $% ,/% #'1, )44&'4&-),% ('& ,/% &%1%)&./ 0"%1,-'!1 '( ,/% ."&&%!, 4&'D%.,

A)1 &%0"-&%29 :/% 5)&-)$*%1 ,/), .'"*2 /)5% )<%.,%2 ,/% )*,%&),-'! '( ,/% 6*)11 A%&% .'!1-2%&%2; 1"./ )1E

*'.),-'! '! ,/% 1-,%; .'#4'1-,-'!; ,/% ('&# '( ,/% '$D%.,; )6%; *'.)* .'!2-,-'!1; 2%4,/ '( $"&-)*; )!2 ,/%-&

,&%),#%!, 4&-'& ,' $"&-)*9  *-1, '( F-2%)*G 1)#4*%1; $)1%2 '! ,/%1% ().,'&1; A)1 2&)A! "4; "1-!6 -!('&#),-'!

(&'# ,/% %3.)5),-'! &%4'&, )!2 ,/-1 ('&#%2 ,/% $)1-1 '( ,/% 1)#4*-!6 1,&),%6+ 4&-'& ,' %3)#-!-!6 ,/%

.'**%.,-'! /%*2 ), ,/% H%#-,-. I"1%"# ), J)&5)&2 K!-5%&1-,+L :)$*% M 1/'A1 ,/-1 -! 2%,)-*9 :/% %!,-&%

5-,&%'"1 #),%&-)* )11%#$*)6% /%*2 ), ,/% H%#-,-. I"1%"# A)1 %3)#-!%2 )!2 &%.'&2%2 ,' )11%11 A/%&%

1)#4*%1 .'"*2 $% ,)N%!; :)$*% ) -!  44%!2-3 O 2%,)-*1 ,/-1 1"&5%+9

PQ



 !"#$% &'(!)*'+ ,!()'- ,!()'-

.%!/0 12$3%4 5%"#$% 6 1789: 7;<: 78=: >;?4:

)%"#$% ('3-)@!-/ 178?: >9A4: BC

-%0*/%+)*!$ !-%! 1 99?:  9994: BD

-%0*/%+)*!$ !-%! 1,;: ,;8: ,EF4:

0323-2!+ !-%! 1>'30% 'G  H*$I*

5%0H324

J+)-!0*)% K!-*!2*$*)@ 'G

#-%0%-K!)*'+

7$!00 K%00%$

G-!L"%+)0

5%"#$% 6 1>8: >9?4: BD

-%0*/%+)*!$ !-%! 16A: 68: ,;F:

,;<: ,E84: M!$!(% 1&N: OF<:

O9??4: BC -%0*/%+)*!$ !-%!

1 98F4: 0323-2!+ !-%! 1>'30% 'G

 H*$I* 5%0H324

J+)-!0*)% K!-*!2*$*)@ 'G

#-%0%-K!)*'+

P*Q%-%+(%0 *+

G'-"R)%(H+*S3%

O'3$/%/ '2T%()0 5%"#$% 6: BC -%0*/%+)*!$ !-%! J+)-!0*)% K!-*!2*$*)@ 'G

#-%0%-K!)*'+

.%!/0 1')H%-

('$'3-04

5%"#$% 6 P*Q%-%+(%0 *+

#-%0%-K!)*'+ 2%)I%%+

('$'3-0 'G L$!00

P*Q%-%+(%0 *+

('"#'0*)*'+

 JJJ 2%!/0 5%"#$% .RU 178?4 UH-'+'$'L*(!$ /*Q%-%+(%0

.%!/0 +')

*/%+)*V%/ !0

L$!00

BD -%0*/%+)*!$ !-%! 1,;: ,9A:

,9<: >9E4:  D -%0*/%+)*!$ !-%!

1BENE: MA=F: MEA?: MEAN4

J/%+)*V(!)*'+ 'G "!)%-*!$

7$!W%/ (%-!"*(0 5%"#$% 6 17;<: 78?4 X%$!)*'+0H*# )' )H% L$!00 U'"#!-*0'+ 'G

!$)%-!)*'+

5!2$% ;Y &*0) 'G Z*/%!$Z 0!"#$%0 #-%#!-%/ #-*'- )' "30%3" K*0*)

 !"!# $%&''

5H% */%!$ $*0) 'G 0!"#$%0 (-%!)%/ #-*'- )' K*0*)*+L )H% "30%3" H!/ *+/*(!)%/ )H!) *+ '-/%- )' $''[ !) K!-*!)*'+

*+ )H% #-%0%-K!)*'+ 'G ;+/ "*$$%++*3" .U L$!00%0 G-'" /*Q%-%+) $'(!)*'+0 '+ )H% 0*)% !+/ 'G /*Q%-%+) '2T%()

)@#%0 *) I'3$/ 2% +%(%00!-@ )' ('+(%+)-!)% '+ '+% ('$'3- 'G L$!00\ J) I!0 /%(*/%/ )' 0!"#$% )-!+0$3(%+)

2$3% L$!00%0 !0 I*/%$@ !0 #'00*2$% !0 )H%0% I%-% -%#'-)%/ )' 2% )H% "'0) !23+/!+) *+ )H% !00%"2$!L% 1 )!--

9<E<Y AA=4\ D*)H*+ )H%0% 0!"#$%0 ! -!+L% 'G '2T%() )@#%0 I!0 0'3LH) *+($3/*+L 2%!/0: K%00%$0 !+/ #%+/!+)0

)' $''[ !) K!-*!)*'+ *+ #-%0%-K!)*'+ 2%)I%%+ '2T%() )@#%0\ J+ !//*)*'+ %]!"#$%0 'G !$$ 'G )H% ('$'3-0 'G L$!00

G'3+/ I%-% )![%+ G'- ('"#!-*0'+ )' 0%% *G )H%-% I!0 !+@ K!-*!)*'+ 2%)I%%+ )H%"\ 60 K!-*!)*'+ 2%)I%%+

$'(!)*'+0 '+ )H% 0*)% H!/ 2%%+ H*LH$*LH)%/ !0 !+ *"#'-)!+) !0#%() 'G )H*0 #-'T%() *) I!0 !))%"#)%/ )'

0!"#$% G-'" !0 "!+@ $'(!)*'+0 !0 #'00*2$%\ >'I%K%-: "!+@ '2T%()0 *+ )H% !00%"2$!L% H!/ $'0) )H%*- V%$/

+3"2%-0 '- /*/ +') H!K% ! -''" +3"2%- '+ )H%*- $!2%$^ )H%-%G'-%: )H%@ ('3$/ +') 2% !00*L+%/ )' ! #!-)*(3$!-

$'(!)*'+ *+  )-!)3" JJ\ 5H30 )H% 0!"#$*+L 0)-!)%L@ ('+(%+)-!)%/: !0 G!- !0 #'00*2$%: '+ %]!"#$%0 IH%-%

)H% '-*L*+!$ $'(!)*'+ 'G )H% V+/ I!0 [+'I+\ &*"*)!)*'+0 I%-% #-%0%+) *+ )H!) "!+@ 'G )H% L$!00 '2T%()0

H!K% ('"#$%)%$@ /%K*)-*V%/ !+/ 0' )H%*- '-*L*+!$ ('$'3- ('3$/ +') 2% /%)%-"*+%/: *+/%%/ *) I!0 +') !$I!@0

#'00*2$% )' /%)%-"*+% )H% "!)%-*!$ 30%/ )' "!+3G!()3-% !+ '2T%()\ DH%-% )H% '-*L*+!$ ('$'3- 'G !+ '2T%()

('3$/ +') 2% /%)%-"*+%/ /3% )' ('"#$%)% /%K*)-*V(!)*'+ )H% '2T%()0 I%-% 0!"#$%/ '+ )H% 2!0*0 'G )H%*-

$'(!)*'+ !+/ )H%*- )H% /%L-%% 'G #-%0%-K!)*'+ )' L%) !0 "3(H 'G )H% -!+L% !0 #'00*2$%\

EF



 ! "#$#%&' (&"#" )* +&" !,* -,"").'# *, *&/# "&0-'#" 1%,0 ",0# ,.2#(*" &" )* +,3'4 5&$# .##! 4#*%)0#!*&'

*, *5#)% &--#&%&!(#6 1,% #7&0-'#8 & -&'# .'3# 9'&"" 0&(# 5#&4 &!4 & 4#(,%&*#4 -,':(5%,0# 0&(# 5#&48

.,*5 ,1 +5)(5 &%# 4)"-'&: ;3&')*:6 *5# -&'# .'3# ,!# )" (3%%#!*': ,! 4)"-'&:< =,+#$#%8 43# *, *5# '&%9#

!30.#% ,1 .#&4" &!4 *5# 1%&90#!*&%: !&*3%# ,1 *5# 4#(,%&*#4 $#""#'" )* +&" -,"").'# *, *&/# &! #7*#!")$#

"#* ,1 "&0-'#" ,1 &'0,"* &'' ,1 *5# $#""#'" &!4 #$#%: "*:'#>(,',3% ,1 .#&4 &!4 -#!4&!*8 &'*5,395 *5# ,!':

4#(,%&*#4 (,0-'#*# -#!4&!* (,3'4 !,* .# "&0-'#4< ?5# @93%)!#" (,3'4 &'", !,* .# "&0-'#4 &" *5#: 5&$#

(,0-'#*#': 4#$)*%)@#4 &!4 &%# #7*%#0#': 1%&9)'#< A !30.#% ,1 "&0-'#" +#%# &'", *&/#! 1%,0 9'&""#" *5&*

+#%# (,!")4#%#4 *, .# 1%,0 *5# '&*# -#%),4 ,1 *5# ")*#6 *5#"# +#%# )4#!*)@#4 .: 3"3&'': .#)!9 ,1 (,',3%'#""

9'&"" +)*5 1,%0" &!4 4#(,%&*)$# *#(5!);3#"8 "3(5 &" 1&(#*#4 4#(,%&*),!8 !,* "##! )! *5# #&%')#% 9'&""#"< ?5#

0&2,%)*: ,1 *5#"# &%# )! & 03(5 .#**#% "*&*# ,1 -%#"#%$&*),! *5&! *5# B!4 0)''#!!)30 CD 9'&""#"< A 1#+

"*%,!9': (,',3%#4 .#&4" +5)(5 +#%# ,1 3!(#%*&)! 4&*# +#%# &'", "&0-'#4 )!('34)!9 :#'',+8 %#4 &!4 9%##!<

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

A !30.#% ,1 "&0-'#" 1%,0 ,.2#(*" +5)(5 4)4 !,* &--#&% *, .# 0&4# ,1 9'&"" +#%# *&/#!8 .,*5 *, )4#!*)1:

*5# 0&*#%)&' +5#%# *5)" +&" !,* ('#&% &!4 *, ',,/ &* *5#)% (,0-,")*),! &!4 *#(5!,',9:< E#$#%&' "&0-'#" ,1

0&%.'#)"#4 1&)#!(# +#%# *&/#!<  * +&" !,* -,"").'# *, "&0-'# *5# .'3# 9'&"": &%#&" ,! *5# '&%9#"* 1%&90#!*

&" )* )" (3%%#!*': ,! 4)"-'&:< =,+#$#%8 & !#+ 1%&90#!* +)*5 9'&"": &%#&" +&" 1,3!4 43%)!9 *5# "&0-')!9

-%,(#"" F"&0-'# GBHI< A !30.#% ,1 "&0-'#" +#%# *&/#! 1%,0 ,*5#% ,.2#(*" .#')#$#4 *, .# 0&!31&(*3%#4

1%,0 1%)* &!4 1&)#!(#8 )!('34)!9 "#$#%&' .#&4" &!4 $#""#' 1%&90#!*"<

 !"! -.'/+) ,+$'0%,1

 ! ,%4#% *, (,0-&%# *5# 9'&J# (,0-,!#!* ,1 *5# 9'&J#4 (#%&0)(" *, *5# 9'&""#" & !30.#% ,1 "&0-'#" +#%#

*&/#!< ?5# "&0-'#" 1%,0 *5# 9'&J#4 (#%&0)(" )! *5# &""#0.'&9# 1%,0 G3J) +#%# 9%,3-#4 )!*, +&'' !&)'"8

@93%)!#" &!4 ,*5#% ,.2#(*"8 &!4 9'&J#4 (#%&0)( $#""#'"< ?5#%# &%# (,!")4#%&.'# !30.#%" ,1 *5#"# 9'&J#4

(#%&0)(" +)*5)! *5# &""#0.'&9# &!4 )* +&" &**#0-*#4 *, 9#* & %#-%#"#!*&*)$# "&0-'# &(%,"" &'' ('&""#" ,1

,.2#(*"8 &'*5,395 "&0-'#" ,1 3!&'*#%#4 9'&J# +#%# $#%: 4)K(3'* *, @!4<

 !"!2 34.%()+$ 1+'.1

L&!: (:')!4#% "#&'"8 3"3&'': )!*%)(&*#': )!"(%).#48 +#%# 1,3!4 &* G3J)6 MN +#%# !,*#4 )! *5# (3%%#!* &"O

"#0.'&9#< L,"* ,1 *5#"# &%# )!*&(* &!4 43# *, *5#)% )0-,%*&!(# )* +&" !,* -,"").'# *, *&/# "&0-'#" 1,%

4#"*%3(*)$# *#"*)!9< =,+#$#%8 & ")!9'# "#&' 5&4 .##! .%,/#! )! *5# -&"*8 PQMR<SR<PM8 &!4 +# +#%# &'',+#4

*, *&/# & "0&'' "&0-'# 1%,0 *5# .%,/#! #49#< ?5# 0&*#%)&' 3"#4 *, 0&/# 0&!: ,1 *5# (:')!4#% "#&'" +&"

3!('#&% &!4 )* +&" *5,395* *5&* )* (,3'4 .# 1&)#!(# ,% & %#'&*#4 0&*#%)&'<

MS



 !"#$% &'#% ()"*%+ ,-.!&/-0 10-20 (-3 -4 $-.!&/-05

6%!75 89: :;< 98

=%55%$5 >? @A< 8B

C%07!0&5 ? 8BB< >

D&E%+ ; :@< ?

,!&% F$!55%5 9: ?< 8

G+/&H4!/%0.% @ AB< >

I%+!"/. ?> ?:< J

K-&!$ 9A9 JA< ?@

K!*$% >L  !"#$%5 &!1%0 4+-" &E%  %"/&/. M)5%)" !& N!+O!+7 P0/O%+5/&' 4-+ !0!$'5/5

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

Q 5"!$$ 5!"#$% 2!5 +%"-O%7 4+-" %!.E -*R%.& 5%$%.&%73 KE/5 2!5 7-0% *' &!1/0F ! 5"!$$ 4+!F"%0&S )5)!$$'

4+-" &E% %7F%S )5/0F *-TU%07%7 50/#53 V0 "-5& .!5%5 /& 2!5 !&&%"#&%7 &- +%"-O% ! .-"#$%&% -+ #!+&/!$

.+-55U5%.&/-0 5- &E!& &E% #+%5%+O!&/-0 -4 !0 -*R%.& .-)$7 *% 5&)7/%7 /0 7%&!/$ 5).E !5 /0 8;>B3J93@9.3 KE/5

2!5 %T&+%"%$' .E!$$%0F/0F 2/&E 5-"% 5!"#$%5S #!+&/.)$!+$' 2E%+% *-&E F$!55 !07 2%!&E%+/0F $!'%+5 2%+%

#+%5%0&3 KE% 2%!&E%+/0F $!'%+5 *%/0F ").E 5-4&%+ !07 "-+% 4+!F/$% &E!0 &E% F$!55S /0 5-"% .!5%5 &E%5%

W!1%7 -X !07 2%+% $-5& 7)+/0F &E% 5!"#$/0F #+-.%55S !5 .!0 *% 5%%0 /0 5!"#$% 8;>B3@93:>.S G/F)+% J3

G/F)+% JL !3 5!"#$% 2/&E .-"#$%&% .+-55 5%.&/-0 Y8;>B3J9S@9.Z[ *3 )05&!*$% 5!"#$% Y8;>B3@93:>.Z

 !"!1 $%&'(,2

K!*$% > $/5&5 ! 5)""!+' -4 &E% 5!"#$%5 &!1%0 4+-" &E%  %"/&/. M)5%)"S *+-1%0 7-20 /0&- *%!75S O%55%$

4+!F"%0&5 Y907 "/$$%00/)" 6I !07 ,!&% #%+/-7ZS -&E%+ F$!55 -*R%.&5S F$!\%7 .%+!"/.5S 4!/%0.%S !07 -&E%+

O/&+%-)5 "!&%+/!$5[ &E% 7%&!/$%7 &!*$% 2/&E ! 7%5.+/#&/-0 -4 %!.E 5!"#$% /5 /0 K!*$% * /0 Q##%07/T 83 KE%

5!"#$%5 2%+% 5%$%.&%7 !07 +%"-O%7 7)+/0F &2- O/5/&5 &- &E%  %"/&/. M)5%)" /0 9BB: !07 9BB@3 ]/&E

&E% %T.%#&/-0 -4 &E% ,!&% #%+/-7 F$!55%5 ^075 $-.!&/-05 !+% 10-20 4-+ "-5& -4 &E% -*R%.&5 5!"#$%73 G-+

5-"% .$!55%5 -4 -*R%.& &E/5 /04-+"!&/-0 2!5 E!+7%+ &- ^07S 5).E !5 &E% F$!\%7 .%+!"/.5[ 5!"#$%5 2%+% &!1%0

7%5#/&% &E/5 2E%+% &E% -*R%.&5 .-)$7 5&/$$ #+-O/7% )5%4)$ /04-+"!&/-0S 2%+% +!+%+S -+ 2%+% E/FE$' +%#+%5%0&!&/O%

-4 &E%/+ &'#%S .-$-)+ -+ 5&!&% -4 #+%5%+O!&/-03

>;



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

 ! !" #$%&&'&( )*)$+,-& .'$,-/$-01 2#345

 !"##$#% &'&!()*# +$!)*,!*-. $, (/& !)&"($*# *0 "# $+"%& 1. 2$)&!($#% " 1&"+ *0 &'&!()*#, "( " ,-&!$+&#3

)"(/&) (/"# '$%/( ", $# *-($!"' +$!)*,!*-.4 5/&,& &'&!()*#, $#(&)"!( 6$(/ (/& ,-&!$+&# $# 7")$*8, 6".,3

!)&"($#% (/& $+"%&4 5/& +"$# 2$9&)&#!&, 1&(6&&# (/& !)&"($*# *0 "# $+"%& 1. '$%/( "#2 1. &'&!()*#, $,

(/"( &'&!()*#, /"7& +8!/ ,+"''&) 6"7&'&#%(/, (/"# '$%/( "#2 ")& +*)& &",$'. ,!"((&)&2 1. %",&,3 )&,8'($#%

$# (/& )&:8$)&+&#( *0 " 7"!88+ ;<**2/&6 &( "' =>>?@?AB4 5/& -*,,$1'& ,-"($"' )&,*'8($*# $, "',* +8!/

/$%/&) (/"# 6$(/ '$%/( +$!)*,!*-. 6$(/ ?>#+ 1&$#% -*,,$1'& $# ,&!*#2"). &'&!()*# +*2& "#2 ?>>#+ $#

1"!C,!"((&)&2 &'&!()*# +*2& ;D&&2 =>>E@=B4 F#*(/&) $+-*)("#( 2$9&)&#!& $, (/"( (/& $#(&)"!($*# *0 (/&

&'&!()*# 1&"+ 6$(/ (/& ,-&!$+&# $# "# &'&!()*# +$!)*,!*-& !"# "',* %$7& !*+-*,$($*#"' $#0*)+"($*# "1*8(

(/& ,-&!$+&# $# "22$($*# (* "# $+"%& ;G%&)(*# =>>E@?HAB4

 GI %&#&)"''. 8,&, " (/&)+$*#$! &+$,,$*# %8# (* !)&"(& "# &'&!()*# 1&"+ 1. /&"($#% " J'"+&#(3 8,8"''.

(8#%,(&#3 6/$!/ (/&# &+$(, '$%/( "#2 &'&!()*#,4 F# &'&!()*# 1&"+ $, !)&"(&2 1. "!!&'&)"($#% (/&,& &'&!K

()*#, "!)*,, "# &'&!()$!"' -*(&#($"' 2$9&)&#!& *0 (&#, *) /8#2)&2, *0 C$'*7*'(, ;<**2/&6 =>>?@=LB4 5/&

1)$%/(#&,, *0 (/& 1&"+ $, !*#,()"$#&2 1. (/& +"(&)$"' 8,&2 ", (/& J'"+&#( "#2 !"# 1& $#!)&",&2 1. 8,$#%

" '"#(/"#8+M1*)*# J'"+&#( ;<**2/&6 &( "' =>>?@=NB4 F# "'(&)#"($7& +&(/*2 *0 !)&"($#% (/& &'&!()*#

1&"+3 6/$!/ !)&"(&, "# &7&# 1)$%/(&) 1&"+3 $, 1. 8,$#% " J&'2 &+$,,$*# %8# ;<**2/&6 &( "' =>>?@=AB4 F

J&'2 &+$,,$*# %8# !*#,$,(, *0 " &+$((&)3 8,8"''. (8#%,(&#3 6/$!/ /", " 7&). ,/")- -*$#(3 " ,()*#% &'&!()$!

!8))&#( $, (/&# "--'$&2 (* (/& ($- *0 (/& &+$((&) 1. "# "#*2&3 (/& &'&!()*#, ")& (/&# "!!&'&)"(&2 2*6# (/&

!*'8+# 1. " ,&!*#2 "#*2& 6/$!/ $, "( " +8!/ /$%/&) -*(&#($"' ;<**2/&6 &( "' =>>?@=NKAB4

O#!& (/& &'&!()*# 1&"+ /", 1&&# %&#&)"(&2 $( /", (* 1& 0*!8,&24 P#  GI (/$, $, 2*#& 1. " ,&)$&, *0

&'&!()*+"%#&($! '&#,&, 6/$!/ !*#,$,( *0 "# "Q$"' +"%#&($! J&'2 (/"( /", )*("($*#"' ,.++&(). ;D&$+&)

?RRS@=>B4 5/$, +"C&, (/& &'&!()*#, +*7& $# " /&'$"!"' -"((&)# 2*6# (/& !*'8+# 6/$!/3 6$(/ "# &7&)K

2&!)&",$#% )"2$8, *0 (/& ,-$)"'3 0*)!&, (/& 1&"+ $#(* " -*$#(3 T8,( ", " '&#, 0*!8,&, '$%/( $# "# *-($!"'

+$!)*,!*-& ;<**2/&6 &( "' =>>?@=SB4 5/&)& ")& 8,8"''. ,&7&)"' '&#,&, 6$(/ (/& J#"' 1&"+ 0*)+$#% '&#,

8,8"''. 1&$#% ,+"'' "#2 ",.++&()$! (* )&28!& (/& +"%#&($! J&'2 *# (/& ,-&!$+&# ,8)0"!& ;D&$+&) ?RRS@==B4

5/&)& ")& ,&7&)"' -*,,$1'& '&#, "1&))"($*#, (/"( !"# "9&!( (/& &'&!()*# 1&"+3 "#2 (/8, (/& 08#!($*#$#% *0

(/&  GI4 5/& +*,( $+-*)("#( *0 (/&,& ")& ,-/&)$!"' "1&))"($*# 6/&)& "# &#'")%&+&#( *0 (/& 1&"+ 2$"+&(&)

"( (/& 0*!"' -*$#( $, !"8,&2 1. (/& '&#, 0*!8,$#% (/& *8(&) -")( *0 (/& 1&"+ +*)& ,()*#%'. (/"# (/& $##&)

;D&&2 =>>E@=NB "#2 ",($%+"($,+ 6/$!/ $, !"8,&2 1. +"%#&($! $#/*+*%&#&$($&, $# "#. -")( *0 (/& '&#,

!)&"($#% ",.++&(). $# (/& 0*!8,&2 1&"+ ;D&$+&) ?RRS@=EB4

5/& $#!$2&#( 1&"+ (/&# $#(&)"!(, 6$(/ (/& ,-&!$+&# $# ,&7&)"' 6"., U (/& -)$+"). &'&!()*#, &#(&) (/&

,-&!$+&# "#2 $( $, (/& ,!"((&)$#% *0 (/&,&3 *) 2$9&)&#(3 &'&!()*#, '&"7$#% (/& ,-&!$+&# (/"( !)&"(& (/&

L>



 !"#$% &'$ ()"**$+ ,# -. $/$)*+-,( )", $ *'$+ 0$ $/"(* )1 2'$+$ *'$ $/$)*+-, )'",#$( 3 +$)* -, 04* 3-$( ,-*

/-($ ( #, 5)",* $,$+#6 ",3  ,$/"(* ) 2'$+$ *'$ $/$)*+-, /-($( ( #, 5)",* $,$+#6 78--3'$2 $* "/ 9::;<=:>;?%

@/"(* ) ()"**$+ ,#  ( ",  !A-+*",* !$)'", (! .-+ *'$ 3$B$)* -, -. $/$)*+-,( ",3 )", "/(- 0$ 4($3 *- #$*

3 C+")* -,  ,.-+!"* -, .+-! *'$ (A$) !$, 78--3'$2 $* "/ 9::;<=:?% &'$ $,$+#6 /-(( )"4($3 06  ,$/"(* )

()"**$+ ,# )", 0$ )"4($3 06 ($D$+"/ *6A$( -.  ,*$+")* -, 0$*2$$, $/$)*+-,( ",3 *'$ (A$) !$, 2' )' )",

+$(4/*  , *'$ #$,$+"* -, -. '$"* 2 *' , *'$ (A$) !$, -+ *'$ A+-34)* -, -. / #'*1 E>+"6( ",3 ($)-,3"+6

$/$)*+-,( 7F$$3 9::G<;H?%

I$)-,3"+6 $/$)*+-,( 7I@? $()"A$ .+-! *'$ ,$"+>(4+.")$ -. *'$ (A$) !$, ",3 '"D$ /-2 $,$+# $(1 *'$6 "+$

!-(* / J$/6 *- 0$ $/$)*+-,( *'"* '"D$ '"3 $,$+#6 *+",(.$++$3 *- *'$! 06 *'$ A+ !"+6 $/$)*+-, 0$"!1 *'$

6 $/3 )-!A"+$3 *- *' ( 0$"!  ( "+-4,3 ; (- *'$6 "+$ D$+6 "04,3",* 78--3'$2 $* "/ 9::;<=KL F$ !$+

;HHM<N?% &'$6 !"6 "/(- 0$ #$,$+"*$3 06 *'$ $()"A$ -. 0")J>()"**$+$3 $/$)*+-,( .+-! 3$$A$+ 2 *' , *'$

(A$) !$, 7F$ !$+ ;HHM<N?% I$)-,3"+6 $/$)*+-,( "+$ 3$*$)*$3 06 ", @D$+'"+*>&'-+,/$6 3$*$)*-+ 2' )'  (

" () ,* //"*-+OA'-*-!4/* A/ $+ (6(*$!% &'$ ($)-,3"+6 $/$)*+-,(1 2' )' '"D$ 0$$, "))$/$+"*$3 06 " 0 "(

D-/*"#$1 ' * *'$ () ,* //"*-+ 2' )' $! *( / #'*L *'$ / #'*  ( *+",(! **$3 *- *'$ A'-*-!4/* A/ $+ 2' )' )-,D$+*(

*'$ A'-*-,(  ,*- A4/($( -. $/$)*+-,(% &'$($ A4/($( !-34/"*$ *'$  ,*$,( *6 -. *'$ PF& )+$"* ,# *'$  !"#$

78--3'$2 $* "/ 9::;<;99?% &'$ 6 $/3 -. ($)-,3"+6 $/$)*+-,(  ( 3$A$,3$,* -, *'$ ",#/$ -. *'$ (A$) !$,

(4+.")$L $3#$( '"D$  ,)+$"($3 )-//$)* -, 2 *' )-,*+"(* .+-!  ,)-!A/$*$ )-//$)* -, "+$"( -, *'$ (4+.")$1 *'4(

)+$"* ,# ",  !"#$ -. *'$ (4+.")$ *-A-#+"A'6 7F$ !$+ ;HHM<Q?% I@ -4*A4*  ( 3$A$,3",* -, D"+ "* -,(  , *'$

$/$)*+-(*"* ) 5$/3 -, *'$ (A$) !$, (4+.")$ ",3 *' ( )+$"*$( " D-/*"#$ )-,*+"(* 2 *' ,$#"* D$/6 0 "($3 "+$"(

"AA$"+ ,# 0+ #'* ",3 A-( * D$/6 0 "($3 "+$"( 3"+J 7F$ !$+ ;HHM<Q?%

R")J()"**$+$3 $/$)*+-,( 7RI@? "+$ $/$)*+-,( .+-! *'$ A+ !"+6 0$"! 2' )' "+$ $S$)*$3 .+-! *'$ (A$) !$,

(4+.")$ 0$.-+$ /-( ,# "// -. *'$ + $,$+#61 RI@ "+$ /$(( ,4!$+-4( *'", ($)-,3"+6 $/$)*+-,( 04* )"++6 ' #'$+

$,$+# $( 78--3'$2 $* "/ 9::;<=K>G?% T$*$)* -, -. RI@  ( $ *'$+ 06 " () ,* //"*-+ *6A$ 3$*$)*-+ !$"(4+ ,#

/ #'*  ,*$,( *6 7F$ !$+ ;HHM<;M:? -+ 06 " (-/ 3>(*"*$ 3$*$)*-+ 0"($3 -, *'$ )+$"* -, -. $/$)*+-, '-/$ A" +(

06 *'$  !A")* -. ' #' $,$+#6 $/$)*+-,( -,*- " ($! )-,34)*-+ 78--3'$2 $* "/ 9::;<;=:?% &'$ !$",( -.

)-,*+"(*  , RI@  !"# ,#  ( *'$ 3$A$,3$,)$ -, "*-! ) ,4!0$+ 7U? -. *'$ RI@ )-$V) $,* 7F$$3 9::G<H?

2' )' D"+ $( "))-+3 ,# *- *'$ )-!A-( * -, -. *'$ (A$) !$, 7@#$+*-, 9::G<;=Q?%

W*'$+ .-+!( -.  ,*$+")* -,  ,)/43$ )"*'-3/4! ,$()$,)$1 X4#$+ $/$)*+-,( ",3 *'$ A+-34)* -, -. E>+"6(1 2' )'

"+$ "// )"4($3 06 ", $/$)*+-, 0$ ,# J,-)J$3 -4* -. ", "*-! 06 *'$  ,) 3$,* 0$"!1 *'$ $!A*6 $/$)*+-,  (

*'$, 5//$3 )"4( ,# *'$ "*-! *- +$/"Y ",3 $! * ",6 $Y)$(( $,$+#6 "( A'-*-,( 7)"*'-3/4! ,$()$,)$?1 X4#$+

$/$)*+-,( ",3 E>+"6( 78--3'$2 $* "/ 9::;<=G?% P"*'-3/4! ,$()$,)$ ",3 X4#$+ $/$)*+-,( "+$ ,-* 0$ ,#

4($3 2 *' , *'$ )4++$,* A+-S$)* (- 2 // ,-* 0$ 3$"/* 2 *' .4+*'$+% &'$ $! (( -, -. E>+"6( 2 // 0$ 3 ()4(($3

 , !-+$ 3$*" /  , *'$ )-!A-( * -,"/ ","/6( ( ($)* -,( -. *' ( )'"A*$+%

X, I@Z  !"#$1 $ *'$+ -. ($)-,3"+6 -+ 0")J()"**$+$3 $/$)*+-,(1  ( A+-34)$3 06 !"#,$* ) 5$/3( ()",, ,# *'$

K;



 ! "#$%& ' () ("$%** #+ *, "-) & ./%%0+ 1  # (! 23345267 -& ( $(*# $ 1+-! *-)8!#(& %8*!9 0-*,!(9-&:

#+ %8#,8# ;$%) #+  ! "#$%& 0 # "#%$ %& ( *9&"+$%&%8*!9 *"(&& 0 <=> .?  0 233@5 267A B& ( 0-:-#(!

*9*# ) #+ "%),8# $C"%&#$%!! 0 ,$-)($9 ' () 01 !!* %&  ("+ ,%-&# %& #+ *, "-) & .,-D !7 ;%$ ( * # #-) 

(&0 #+ -)(: -* "$ (# 0 '9 $ "%$0-&: #+ -&# &*-#9 %; #+(# ,-D !E (* ( &8)' $E -&#% ( ;$() *#%$ 1+-"+ -*

#+ & 0-*,!(9 0 %&C*"$  & ./%%0+ 1  # (! 23345 4F2G ?  0 233@5 26CH37A I+-* +(* *%) (0J(&#(: * %J $

(&(!%:8 *9*# )* (* #+ 0-:-#(! -)(: E "%&*-*#-&: %; #+ K(00$ **K %;  ("+ ,-D ! (&0 -#* -&# &*-#9E "(& ' 

*#%$ 0 .L: $#%& 233@542M7A

I+-* # "+&-N8 1(* * ! "# 0 (* -# -* "(,('! %; ,$%08"-&: +-:+ $ *%!8#-%& -)(: * 1+-"+ "%8!0 ' 8* 0 #%

"+($("# $-* #+ (!# $ 0 :!(** * ' -&: *#80- 0A B# (!*% (!!%1* ($ (* %; ,($#-"8!($ -&# $ *# #% ' * ! "# 0 ;%$

;8$#+ $ (&(!9*-*A B& OPL )%0 -# (!!%1* #+ +%)%: & -#9 %; #+ :!(** #% ' "+ "Q 0E 1+-"+ "%8!0 "(8* 

,$%'! )* 1-#+ '8!Q (&(!9* *A B& PL )%0 #+ #%,%:$(,+9 %; #+ *(),! *E ,($#-"8!($!9 #+ (!# $ 0 :!(** *

"%8!0 ' (** ** 0 #% )(Q *8$ #+(# #+ 9 1 $ $ !(#-J !9 *)%%#+G 8& J & *8$;(" * "(& "(8* ,$%'! )* ;%$

N8(&#-#(#-J (&(!9*-* '9 PLRCS=P 08 #% #+  D("# : %) #$9 $ N8-$ 0 ' #1  & #+ *, "-) & (&0 0 # "#-%&

*9*# )A

S+-! *%) "%),%*-#-%&(! -&;%$)(#-%& ('%8# ( *, "-) & "(& ' :(-& 0 ;$%) #+ OPL -)(: -# -* #+ 

('-!-#9 %; #+  ! "#$%& ' () #%  D"-# TC$(9  )-**-%& ;$%) #+ *, "-) & #+(# (!!%1* 0 #(-! 0 N8(!-#(#-J 

(&0 N8(&#-#(#-J "%),%*-#-%&(! -&;%$)(#-%& #% ' *%8:+#A B&# $("#-%& ' #1  & #+ ,$-)($9 -&"-0 &# ' ()

(&0 #+ *, "-) & )(9 "(8*  ! "#$%&* #% ' Q&%"Q 0 %8# %; (#%)* 1-#+-& #+ *, "-) & -; ( *-&:!  ! "#$%&

#+ & )%J * -&#% #+ -&& $ *+ !! J("(&"9 "$ (# 0 (& TC$(9 -*  )-## 0 ./%%0+ 1  # (! 23345H@7A I+  & $:9

%; #+ TC$(9 -* 0 , &0 &# %& #+  & $:9 0-U $ &" ' #1  & #+ #1%  D"-# 0 *#(# * (&0 -* "+($("# $-*#-" %;

#+  ! ) &# ,$ * &# ./%%0+ 1  # (! 23345H@7A TC$(9* #+(# ($ &%# "+($("# $-*#-" %; (&  ! ) &# )(9 (!*%

'  )-## 0 1+ $ #+ ,$-)($9  ! "#$%&  D"-# * (& TC$(9 '8# 0% * &%# Q&%"Q %8# (& -&& $ *+ !!  ! "#$%&G #+-*

:-J * ( '("Q:$%8&0 %; TC$(9* -& (&9  ! "#$%&C: & $(# 0 (&(!9*-*E -# -* (!*% Q&%1& (* #+ O$ )**#$(+!8&:

./%!0*# -&  # (! 233H52V47A B& %$0 $ #% "($$9 %8# "%),%*-#-%&(! (&(!9*-* -# -* -),%$#(&# #% 8&0 $*#(&0 1+-"+

%; #+ "+($("# $-*#-" TC$(9 !-& * %; (&  ! ) &# -* #+ *#$%&: *#E (&0 #+ $ ;%$ #+ %& #+(# 1-!! ' 8* 0 ;%$

(&(!9*-* ./%%0+ 1  # (! 233454V37A I+ Wα !-& 0%8'! # .Wα4 Wα27 -* #+ )%*# -&# &* E ($%8&0 VCM #-) *

#+ & D# !-& 0%8'! # Wβ4 Wβ2E (&0 -* #+ )%*# "%))%&!9 8* 0 ;%$ "%),%*-#-%&(! (&(!9*-* ./%%0+ 1  #

(! 233454V37A X%1 J $E #+  & $:9 $ N8-$ 0 #% Q&%"Q %8# ( WC*+ !!  ! "#$%& -&"$ (* * 1-#+ (#%)-" &8)' $

(&0 -# -* &%# (!1(9* ,%**-'! #%  D"-# ( WC!-& E ;%$  D(),!  ! ) &#* ('%J YZ@3 $ N8-$  & $:9 ('%J 

2@Q < #% Q&%"Q %8# WC*+ !!  ! "#$%&* (&0 ($ -& ["- &# 8&#-! ($%8&0 V@ Q < ./%%0+ 1  # (! 233454V47A

I+ $ ;%$ \ !-& *E (&0 -& *%) "(* * R !-& *E 1+-"+ $ N8-$ ! **  & $:9 #%  D"-# TC$(9* ($ 8* 0 ;%$ + (J- $

 ! ) &#*E (:(-& #+ $ ($ )%$ -&# &* !-& * 1-#+-& #+ * #+(# "(& ' * ! "# 0 ;%$ (&(!9*-* ./%%0+ 1  # (!

233454V47A ]!!  ! ) &#* +(J (# ! (*# %& "+($("# $-*#-" TC$(9 !-& 1+-"+ "(& '  D"-# 0 (#  & $:- * ' !%1

43Q < ) (&-&: #+(# #+ 9 "(& (!! ' (&(!9* 0 1-#+-& (& PLR ./%%0+ 1  # (! 233454V47A I+ $ ($ #1%

^2



 !"# $%&'( )* $'+,#"-.' .('/ "# +).#$"#0 $,' 123!%( ' "$$'/ 4% $,' "#$'3!+$")# )* $,' '5'+$3)# 4'! 6"$,

! (&'+" '#7 '#'30% /"(&'3("8' (&'+$3) '$3% 9:;<= !#/ 6!8'5'#0$, /"(&'3("8' (&'+$3) '$3% 9>;<= '!+,

,!( $,'"3 )6# !/8!#$!0'( !#/ /"(!/8!#$!0'( !#/ !3' /"(+.(('/ "#  )3' /'$!"5 4'5)6?

 ! !" #$%&&'&( )*)$+,-& .'$,-/$-0123&),(1 4'/0),/'5) #0)$+,-.)+,1 6#37234#8

@# :;< /'$'+$)3 $%&"+!55% +)#("($( )* ! ("5"+)# )3 0'3 !#". (' "+)#/.+$)3 6,"+, "( &)("$")#'/ 6"$,"# $,'

<:A () $,!$ $,' 5!30'($ *3!+$")# )* $,' 123!%( ' "$$'/ +!# *!55 )#$) "$ 9B))/,'6 '$ !5 CDDEFEGH=? I,'

' "$$'/ 123!%( 'J+"$' ! #. 4'3 )* '5'+$3)#( "#$) $,' +)#/.+$")# 4!#/ )* $,' (' "+)#/.+$)3 3'(.5$"#0 "#

!# "/'#$"+!5 -.!#$"$% )* &)("$"8'5% +,!30'/ ,)5'( "# $,' '5'+$3)#(K ).$'3 (,'55(? I,' #. 4'3 )* ,)5' &!"3(

&3)/.+'/ "( 3'5!$"8' $) $,' '#'30% )* $,' 123!% 4'"#0 /'$'+$'/7 *)3 'J! &5'7 @5Lα &3)/.+'( MNE ,)5' &!"3(

9O''/ CDDHFGN=? P)6'8'37 $,' 3'("($"8"$% )* &.3' ("5"+)# "( $)) 5)6 "?'? $,' +.33'#$ 0'#'3!$'/ "( $)) ( !55

$) 4' /'$'+$'/ +) &!3'/ $) $,' #)3 !5 +.33'#$ Q)6 6,'# 8)5$!0' "( !&&5"'/ () "$( 3'("($"8"$% "( "#+3'!('/

4% /)&"#0 $,' ("5"+)# 6"$, 5"$,". )3 4% +))5"#0 $,' /'$'+$)3 6"$, 5"-."/ #"$3)0'# $) GGL 9B))/,'6 '$ !5

CDDEFEGRS O''/ CDDHFGN=? I,"( 3'/.+'( $,' #)3 !5 +.33'#$ !55)6"#0 $,' +.33'#$ 0'#'3!$'/ 4% !# 123!%

'#$'3"#0 $,' /'$'+$)3 $) 4' '!("5% /'$'+$'/ 9O''/ CDDHFGN=? I,' /'$'+$)3 "( &3)$'+$'/ 4% ! $,"# 6"#/)67

$%&"+!55% )* 4'3%55". 7 6,"+, !4()34( ! &3)&)3$")# )* 5)62'#'30% 123!%( 90'#'3!55% $,)(' 5'(( $,!# EL'T=S

$,"(  !U'( /'$'+$")# )* 5"0,$ '5' '#$(  )3' /"V+.5$ !#/ "$ "( " &)(("45' $) /'$'+$ '5' '#$( 5"0,$'3 $,!#

()/". .#5'(( ! (&'+"!5"($ .5$3!2$,"# &)5% '3 )3 6"#/)65'(( /'$'+$)3 "( .('/ 9O''/ CDDHFGN=? I,' +.33'#$

+3'!$'/ 4% !# 123!% ,"$$"#0 $,' /'$'+$)3 "( .(.!55% /'(+3"4'/ !( ! &.5('S $,'(' &.5('( !3' +)55'+$'/ "#$) !

,"($)03! )* !55 $,' 123!%( '#$'3"#0 $,' /'$'+$)3 4% !  .5$"2+,!##'5 !#!5%('3 9AW@= )# ! +) &.$'37 $,'

AW@ ('5'+$( 6,"+, +,!##'5 ! &.5(' 6"55 4' ($)3'/ "#$)7 !#/ "( /"(&5!%'/ )# (+3''# 6"$, $,' 3'5!$"8' +).#$(

)* '!+, 123!% '#'30% "# '!+, +,!##'5 9B))/,'6 '$ !5 CDDEFEGG2X=? @# " &)3$!#$ !(&'+$ )* $,"( $%&' )*

!#!5%("( "( $,' &.5(' &3)+'(("#0 (&''/7 !( $,' 123!% +).#$ 3!$' "#+3'!('( $,' #. 4'3 )* +).#$( $,!$ !3'

3'Y'+$'/ 4% $,' AW@ !5() "#+3'!('(7 $,'3'*)3' $,' +).#$ 3!$' *3) ! (&'+" '# "#+5./'( 4)$, $,' 5"8' $" '7

6,'# $,' /'$'+$)3 6!( +).#$"#0 !#/ /'!/ $" ' 6,'# $,' &.5('( 6'3' "0#)3'/ 9B))/,'6 '$ !5 CDDEFEGX=?

I,' /!$! !3' $,'# (,)6# !( ! ,"($)03! 4!('/ )# "#$'#("$% 4% 8)5$!0'7 $,'(' $,'# &!(( $) ! +) &.$'3 *)3

&3)+'(("#0 "#$) &'!U "/'#$"Z+!$")# )3 -.!#$"Z+!$")# 9B)5/($'"# '$ !5 CDDMFCNN=

:;< /'$'+$)3( !3' 8'3% 'V+"'#$ !#/ !55)6 -."+U !#!5%("( )* !55 $,' '5' '#$( &3'('#$ 6"$,"# ! (&'+" '#

96"$, $,' 'J+'&$")# )* $,' 5"0,$ '5' '#$(  '#$")#'/ !4)8'=? P)6'8'37 !( $,' 123!%( 5"#'( !3' /'$'+$'/

!( &'!U( 3!$,'3 $,!# (,!3& 5"#'( $,' 3'()5.$")# )* $,' /'$'+$)3 "( 3'5!$"8'5% &))3 !#/ "$ +!# 4' /"V+.5$ $)

('&!3!$' +5)('5% (&!+'/ 5"#'( 9B))/,'6 '$ !5 CDDEFEXD= (.+, !( 5'!/ !#/  )5%4/'#. ? I,' (%($' !5()

&3)/.+'( ! *!"35% ,"0, 5'8'5 )* 4!+U03).#/ '5'+$3)#"+ #)"(' 6,"+, 3'/.+'( $,' &'!U $) 4!+U03).#/ 3!$")7 $,"(

+!# 4' ("0#"Z+!#$ "# -.!#$"*%"#0 $,' !#!5%("( !#/ +!# /'+3'!(' &)(("45' /'$'+$")# 5" "$( !( ! &'!U +!# )#5%

4' /'$'+$'/ "* "$ "( &)(("45' $) /"($"#0."(, "$ *3) $,' 4!+U03).#/ 9B))/,'6 '$ !5 CDDEFEXD7 CDD=? I6)

[M



 !"#$%" &"'()%*+ ,-#$ ./0 121)3+-+ 1"% #$% &'#%2#-1) &"%+%24% '  1)+% &%15+6 #$% *'+# -*&'"#12# ' ,$-4$

1"% #$% +!* &%15 127 +-)-4'2 %+41&% &%158 0!* &%15+ 1"% &"'7!4%7 ,$%2 -7%2#-41) &$'#'2+ -*&14# #$%

7%#%4#'" +-*!)#12%'!+)3 41!+-29 #,-4% 1+ *123 $')% &1-"+ #' (% &"'7!4%76 #$% 7%#%4#'" -2#%"&"%#+ #$-+ 1+

(%-29 41!+%7 (3 1 +-29)% $-9$ %2%"93 &$'#'2 127 &"'7!4%+ 1 +!* &%15 ,-#$ #,-4% #$% %2%"93 :;''7$%, %#

1) <==>? >@=A8 0-)-4'2 %+41&% &%15+ "%+!)#  "'* #$% -'2-+1#-'2 ' 1 +-)-4'2 1#'* ,-#$-2 #$% 7%#%4#'" 4"3+#1)

#$% -2-#-1) &$'#'2 )'+%+ #$% %B!-C1)%2# %2%"93 ' #$% 0-Dα )-2% 127 1 &%15 1# #$-+ %2%"93 (%)', #$% *1-2

&%15 -+ &"'7!4%7 :;')7+#%-2 %# 1) <==E?E>@A8

FG"13 *-4"'121)3+-+ !+-29 12 %2%"93 7-+&%"+-C% +&%4#"'*%#%" 1))',+ #$% %)%*%2#+ &"%+%2# ,-#$-2 1 +1*&)% #'

(% 1++%++%7 "%)1#-C%)3 B!-45)36 ('#$ -2 #$% (!)5 9)1++ 127 -2 123 1)#%"1#-'2 )13%"+8 H$-+ &"'C-7%+ -2 '"*1#-'2

1('!# ,$-4$ %)%*%2#+ 1"% &"%+%2#  '"  !"#$%" 121)3+%+ 127 1)+' 1))',%7 123 1"%1+ ' -2#%"%+# +!4$ 1+ *-2%"1)

&$1+%+ 127 '&14- 3-29 4"3+#1)+ ,-#$-2 #$% 9)1++ #' (% B!-45)3 4$1"14#%"-+%78 0.IG./0 ,1+ 1)+' +%)%4#%7

1+ -2 #$% &-%4% ' %B-&*%2# !+%76 1 J.KL MN== LO ,-#$ 12 KP '"7 Q241 ./0 FG"13 121)3+-+ +3+#%*6 412

&"'7!4% ('#$ )-2% 121)3+%+6 ,$%"% #$% 4'*&'+-#-'2 14"'++ 1 &"%7%#%"*-2%7 )-2% -+ 121)3+%76 127 7-9-#1)

*1&+ ' #$% 4'*&'+-#-'2 ' #$% +1*&)%8 Q# -+ 1)+' &'++-()% #' &"'7!4% *'2#19%+ ' )1"9%" 1"%1+ ' +1*&)%+

('#$ 1+ -*19%+ 127 7-9-#1) *1&+8 H$-+ ,1+  %)# #' (% %P#"%*%)3 !+% !) -2 )''5-29 1# &'++-()% 4'2#"1+#+ -2

4'*&'+-#-'2 (%#,%%2 #$% 9)1++ 127 1)#%"1#-'2 )13%"+8

Q2 #$% 0.IG./0 +3+#%* !+%7 -2 #$-+ &"'R%4# B!12#-S41#-'2 -+ 41""-%7 '!# (3 -2-#-1))3 +!(#"14#-29 #$% (145G

9"'!27 (%)', #$% &%15+ !+-29 1 4$122%)G(3G4$122%) #'&G$1# 7-9-#1) S)#%"8 H$% *%1+!"%7 1"%1 ' %14$ &%15

"%T%4#+ #$% 4'24%2#"1#-'2 ' %14$ %)%*%2# ,$-4$ -+ #$%2 4'*&1"%7 #' #$% 4'24%2#"1#-'2+ -2 52',2 +#12G

71"7+8 H$% +#1271"7+ 1"% 14B!-"%7 &"-'" #' 121)3+-+ 127 1"% +#'"%7 ,-#$-2 #$% +' #,1"%8 U%9!)1" 41)-("1#-'2+

121)3+-29 #$% 52',2 +#1271"7+ $1C% #' (% 41""-%7 '!#8 /%#%4#-'2 )-*-#+  '" ./0 1"% #3&-41))3 =8>V  '" *'+#

%)%*%2#+ :D!-+*1GD!"+1)1 <===A8 W)#$'!9$ B!12#-S41#-'2 -+ &'++-()% !+-29 #$-+ +3+#%* -# ,1+ 7%4-7%7 #'

!+% 1 7-X%"%2# #%4$2-B!%  '" B!12#-#1#-C% 121)3+-+ ' #$% 9)1++%+8

 !"#$%&'"# (")"*+%+),- Y'" ('#$ #$% 0.I -*19-29 127 0.IG./0 121)3+-+ 1 J.KL MN== LO ,-#$ KP '"7

Q241 ./0 FG"13 121)3+-+ 127 1 +')-7G+#1#% (145+41##%"%7 %)%4#"'2 7%#%4#'" ,1+ !+%78 W2 144%)%"1#-29 C')#19%

' <= D%O ,1+ !+%7 1+ #$-+ ,'!)7 %P4-#% %2'!9$ FG"13+  '" 121)3+-+6 ,-#$ 1 +&'# +-Z% ' <= *  '" #$% 121)3#-41)

+&%4#"18

././. 0'"!!&!1 +#+'%)2! *&')2,'2($34"5+#+!1%6 7&,(+),&5+ 0(+'%)2*+%)$ 809:3470;

Q2 4'2#"1+# #' ./0 7%#%4#'"+ ,$-4$ 7%#%4# 1)) ' #$% %)%*%2#+ &"%+%2# ,-#$-2 1 +&%4-*%2 +-*!)#12%'!+)3

[/0 7%#%4#'"+ 121)3+% 1 +-29)% %)%*%2# 1# 1 #-*%8 H$% FG"13+ (%-29 %*-##%7 (3 #$% +&%4-*%2 1"% S)#%"%7

+' #$1# '2)3 1 4$'+%2 ,1C%)%29#$  1))+ '2#' #$% 7%#%4#'"8 W 4"3+#1) +&%4#"'*%#%" ,$-4$ +%&1"1#%+ #$%

,1C%)%29#$+ ' #$% %*-##%7 FG"13+ (3 7-X"14#-'2 -+ !+%7 1+ #$% S)#%"8 H$-+ ,'"5+ (3 #$% FG"13+ (%-29

\\



 !"## $ %&'! #( )* +"! , -# - )* +".+ -,/0 1φ23 %-00",/ ',#' - +&4)#-0 '% 5,'6, 0-##"+ )*-+",/ 1$2

-))7!",/ #(-# #( -,/0 8 #6  , #( 9:&-4) -,$ #( +&4)#-0 0-##"+ *0-, ) ") #( #- 1θ23 #( , #( ',04 9:&-4)

#(-# 6"00 8 $";&-+# $ %&'! #( +&4)#-0 -,$ #(7) & -+( #( $ # +#'& 6"00 8 #(') '8 4",/ <&-//=) >-6? @( 

6-A 0 ,/#( '% #( #&-,)!"## $ 9:&-4) ") #( & %'& /"A , 84B

λ = 2d sin θ
n

1CD7-#"', E2

@( 9:&-4 6-A 0 ,/#( 1λ2 '% #( $ )"& $  0 ! ,# ") )78)#"#7# $ ",#' #(")  D7-#"', -,$ #( A-07 '% θ +-,

8 +-0+70-# $ %'& #(-# +&4)#-0 1F''$( 6  # -0 GHHIBIJI2? @( & %'& 6"#( #( )* +#&'! # & -# #( & D7"& $

-,/0 ',04 - )",/0 6-A 0 ,/#( '% 9:&-4) 6"00 & -+( -,$ 8 +'7,# $ 84 #( $ # +#'&? @( 9:&-4) !7)# 8 

+'00"!-# $ 84 #( ! -,) '% )0"#) *&"'& #' & -+(",/ #( )* +#&'! # & -,$ ,  $ #' 8 %'+7) $ )' #(-# -00

'% #( 9:&-4) & -+( #( $ # +#'& 1F''$( 6  # -0 GHHIBIJI2? @( 9:&-4) -& %'+7) $ 84 #( )* +"! ,3

)* +#&'! # & -,$ $ # +#'& -00 04",/ ', - +"&+0 '% 5,'6, &-$"7) 1K'60-,$ +"&+0 23 #( )* +#&'! # & +&4)#-0

-0)' (-) #' 8 +7&A $ 1F''$( 6  # -0 GHHIBIJI2? @(") ! -,) #(-# θ +-, ',04 8 -0# & $ %'& - )!-00 &-,/ '%

-,/0 ) #(7) ) A &-0 +&4)#-0) 6"#( $"; & ,# 0-##"+ )*-+",/) -& & D7"& $ #' +'A & -00 #(  0 ! ,#) 1F''$( 6

 # -0 GHHIBIJG2? @( ,  $ %'& *& +") / '! #&4 -,$ -++7&-+4 '% !'A ! ,# '% #( +'!*', ,#) ! -,) #(-#

LMN )4)# !) -&  O* ,)"A #' !-,7%-+#7& 1F''$( 6  # -0 GHHIBIJI:G2? P70#": 0 ! ,# -,-04)") +-, -0)'

8 #"! :+',)7!",/ -)  -+(  0 ! ,# ") -,-04) $ ) *-&-# 04 1F''$( 6  # -0 GHHIBIJQ2? R, -$$"#"',3 $7 #'

#( &'#-#"',-0 / '! #&4 & D7"& $ %'& D7-,#"#-#"A -,-04)") ", #( NCP:LMN #( )-!*0 !7)# 8 +'!*0 # 04

S-# "% #( )-!*0 ")  A , )0"/(#04 '; #( K'60-,$ +"&+0 #( ,7!8 & '% 9:&-4) & -+(",/ #( )* +#&'! # &

-,$ $ # +#'& ") ) A & 04 & $7+ $ 1K  $ GHHTBQI2? U'6 A &3 #( LMN )4)# ! (-) ) A &-0 -$A-,#-/ ) 'A &

#( %-)# & -,$ +( -* & CMN )4)# !) %'& !"+&'-,-04)")? R# (-) /& -# & & )'07#"', 8 #6  , +0') 04 )*-+ $

0", )3 'A &0-**",/ 0", ) -& &-& V "# +-, $ # +# 0"/(# &  0 ! ,#) !'&  -)"043 6"#( -**&'*&"-# +&4)#-0)V #( 

* -5 #' 8-+5/&'7,$ &-#"' ") +',)"$ &-804 ("/( &3 #(7) "!*&'A",/ $ # +#"', 0"!"#) -,$ *& +")"', +'!*-& $

#' CMN3 *-&#"+70-&04 ", D7-,#"#-#"A -,-04)") 1W7")!-:W7&)-0- GHHH2?

X7-,#".+-#"', '% #( NCP:LMN ",A'0A ) - ,7!8 & '% )#-/ )V 6 00 +(-&-+# &") $ )#-,$-&$) '% 5,'6,

+'!*')"#"', -& &7, #' +-0"8&-# #( ",)#&7! ,# 8 %'&  -+( -,-04)") ) ))"',? @( ) )#-,$-&$) ,  $ #'

8 ,'# ',04 +'!*')"#"',-004 )"!"0-& #' #(  0 ! ,#) )'7/(# ", #( )-!*0 !-# &"-0 87# -0)' '% - )"!"0-&

,-#7& 3 *-&#"+70-&04 ", # &!) '% $ ,)"#4 -,$ ! -, -#'!"+ 6 "/(# 1F'0$)# ",  # -0 GHHQBQYE2? @( +&4)#-0

-,$ $ # +#'& -& &'#-# $ ', #( K'60-,$ +"&+0 #' #( * -5 *')"#"', '% - ) 0 +# $  !"))"', 0", V #(") ")

*& +") 04 $ # &!", $ 84 #( +-0"8&-#"', &7, ', #( )#-,$-&$)? @( ,7!8 & '% +'7,#) $ # +# $ ', #(-# * -5

") & +'&$ $ %'& - .O $ #"! ",# &A-0 6"#( 8-+5/&'7,$ ! -)7& ! ,#) 8 ",/ #-5 , +0') #' #( * -53 #( 

8-+5/&'7,$ ") #( , )78)#&-+# $ %&'! #( + ,#&'"$ '% #( * -5 1F'0$)# ",  # -0 GHHQBEHH2? @( $ # +#"',

0"!"#) %'& #(") # +(,"D7 -& D7'# $ ", #( 0"# &-#7& -) 8 ",/ -) /''$ -) H?HIZ 1W7")!-:W7&)-0- GHHH2?

U'6 A &3 6"#( #( ",)#&7! ,# 7) $ ", #(") *&'[ +# #( $ # +#"', 0"!"#) -& +-0+70-# $ %'&  -+(  0 ! ,#

)'7/(# $7&",/  A &4 *'",# -,-04) $? \)",/ #(") ",)#&7! ,# 7,$ & #( -,-04#"+-0 *-&-! # &) ) # %'& #( ) 

ET



 ! "#$%$ &%'%(')*! ")+)'$  ,% '#-)( ""# .%'/%%! 01  !& 2111--+ 3%"%+%!' " (*!(%!', ')*!45 1612 '* 1627

*8)&% /%)9:' -%,(%!' 9%6 ; ."%  )! <--%!&)8 2 $:*/$  '#-)( " $%' *= &%'%(')*! ")+)' & ' =*,  ,>! *=

*?%, 211  ! "#')( " -*)!'$6 @"%+%!'$ $>(:  $ $*&)>+  !& (:,*+)>+ : ?% ?%,# "*/ &%'%(')*! ")+)'$A >$> ""#

 ,*>!& 211--+ /:%,% $ :% ?)%, %"%+%!'$ $>(:  $ B)!(  !& "% & : ?% +>(: :)9:%, &%'%(')*! ")+)'$A )! ':%

( $% *= B)!( ':)$ )$ >$> ""#  .*?% 2111--+6

;:)$ '%(:!)C>% / $ $%"%('%& '* ( ,,# *>' .>"D (*+-*$)')*! "  ! "#$)$ *= ':% 9" $$  !& '*  ! "#$% $-%()E(

-*)!'$ /)':)! ':%  "'%, ')*! " #%,$6 ;:)$ '%(:!)C>% : $ .%%! %8'%!$)?%"# >$%& '* (: , ('%,)$% ':% (*+-*$)')*!

*= + !# '#-%$ *=  !()%!' 9" $$ 3=*, %8 +-"%A F !$$%!$ %'  "A 2GGH5 I)"?%$',) %'  "A 711J5 I:*,'" !&  !& @,%+)!A

711H46 ;:%,%=*,% &),%(' (*+- ,)$*!$ /)': -,%?)*>$  ! "#$%$ *= $)+)" , 9" $$%$  !& &)K%,%!' '#-%$ *=  !()%!'

9" $$%$  ,% -*$$)."%6 I@LMNOI / $ $%"%('%& =*, C> !')' ')?%  ! "#$)$ *?%, I@LM@OI &>% '* ':% .%''%,

&%'%(')*! ")+)'$ =*, + !# %"%+%!'$A  !& +*,%  ((>, '% C> !')E( ')*!6 ;:% ')+%M(*!$>+)!9 ! '>,% *= ':%

 ! "#$%$ / $ *>'/%)9:%& .# ':% -*'%!') " C> ")'# *= (*+-*$)')*! " )!=*,+ ')*! ': ' (*>"& .% 9 )!%&6

 !"#$%&'"# (")"*+%+),- ;:% + (:)!% >$%& =*, I@LMNOI  ! "#$)$ / $  P +%( IQ211 . $%&  ' ':%

R '>, " S)$'*,# L>$%>+ )! T*!&*!6 ;:% %"%+%!'$ $%"%('%& =*,  ! "#$)$ .# I@LMNOI )! ':%$% 9" $$%$A

?)',%*>$ + '%,) "$  !& /% ':%,)!9 (,>$'$  ,%U ")$' I)A <"A P A L9A R A VA W%A ;)A P*A P>A L!A R)A X!A I!A I.A

Y A Z.A P,A ZA IA P"A I,6 ;:% %"%+%!'$ /%,% $%"%('%& '* (*?%,  "" *= ':% + [*,  !& +)!*, *8)&%$ %8-%('%&

)!  9" $$ =,*+ ':)$ -%,)*&  !&  "$* '*  ""*/ ':% ,%$>"'$ '* .% &),%('"# (*+- ,%& /)': -,%?)*>$ /*,D *! ':%

$)'% 3I:*,'" !&  !& @,%+)! 711H46 ;:%$% %"%+%!'$  ,%  $$)9!%& '* ':% E?% $-%(',*+%'%,$ )! *,&%, '* (*?%,

 "" *= ':% %"%+%!'$ $*>9:'A  $ % (: (,#$' " ( ! *!"# (*?%,  ")+)'%& , !9% *= QM, # / ?%"%!9':$ 3\*"&$'%)!

%'  " 711]U]7^46 ;:% + (:)!% / $ ,>! /)':  !  ((%"%, ')!9 ?*"' 9% *= 71D%_ )! *,&%, '* (*?%,  "" *= ':%

%"%+%!'$ $*>9:'  !&  $-*' $)B% *= 71 + / $ >$%&6 ;:% $+ ""%$' -*$$)."% $-*' $)B% / $ ,%C>),%& )! *,&%,

'* "**D  ' $+ "" =% '>,%$  !& (: !9%$ )! (*+-*$)')*!  (,*$$ ':% $ +-"%$  !& )' / $ =*>!& ': ' ':)$ $-*'

&)& !*' ,%$>"' )! ?*" ')B ')*! *= ':% ")9:'%, %"%+%!'$ $>(:  $ $*&)>+6 ;:% ")9:'%, %"%+%!'$ /%,%  ! "#$%&

E,$'  !& =*, $:*,'%, (*>!')!9 ')+%$ '*  "$* ,%&>(% ':% -*$$).)")'# *= ?*" ')$ ')*!6 W*, .>"D  ! "#$)$A ':,%%

-*)!'$ /%,% ' D%! =*, % (: $ +-"%  !& ':%!  ?%, 9%& '* 9)?% ':% ,%$>"'6 ;:% $' !& ,&$ >$%&  !& ':%),

(*+-*$)')*!$  ,% (*!' )!%& )! <--%!&)8 26

././0 1)23#+*, 4&%5 67"!%&%"%&8+ "!"#$,&,

`> !')' ')?%  ! "#$)$ )$ :*/%?%,A :)9:"# (*+-"%8  !& ( ! .%  K%('%& .# !>+%,*>$ = ('*,$6 ;:% ?*">+% *=

QM, #$ .%)!9  ! "#$%& &%-%!&$ *! /:%,% )! ':% $ +-"% ':%# /%,% 9%!%, '%&A :*/ +>(: : $ .%%!  .$*,.%&

.# ':% $-%()+%! *! %8)'A ':% %!%,9# *= ':% %"%(',*! .% +A ':% +% !  '*+)( /%)9:' *= ':% $ +-"%A ':%

/ ?%"%!9':$ *= ':% QM, #$  !& ':%), )!()&%!'  !9"%  ' ':% $>,= (% 3\**&:%/ %'  " 7112U2GG46 <"" *=

':%$% = ('*,$ ( !  K%(' ':% (*+-*$)')*! "  ! "#$)$ =,*+  $-%()+%!  !& )' + # .% !%(%$$ ,# '*  --"#

aH



 !""# $%!& '( $!") $*#)# ("# +)+(,,- .#"'!"/#0 1- (  !/.+$#" +)%&2 %$#"($%3#  (, +,($%!&) $!  !""# $ '!"

($!/% &+/1#" 4567 (1)!".$%!& 486 (&0 9+!"#) #& # 4:67 !'$#& ;&!<& () 58:  !""# $%!&) 4=!!0*#< #$

(, >??@A>?@6 !" /($"%B  !""# $%!&) 4=!,0)$#%& #$ (, >??CAD?>6E 8$!/% &+/1#"  !""# $%!&) ("#  !& #"&#0

<%$* $*# ."!0+ $%3%$- !' FG"(- 2#&#"($%!& <%$*%& (& #,#/#&$7 <*% * 3("%#) 1#$<##& #,#/#&$) 4=!,0)$#%&

#$ (, >??CAD?H6I %' $*# )$(&0("0 0%J#") )%2&%K (&$,- %& /#(& ($!/% &+/1#" '"!/ $*# ).# %/#& $*#& $*#

 !+&$ "($#) '!" #( * #,#/#&$ /(- 1# 0%J#"#&$ 4=!!0*#< #$ (, >??@A>?>6E L*# (1)!".$%!& !' #,# $"!&)

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

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

/(- ("%)# 4=!!0*#< #$ (, >??@A>?>6E :,+!"#)#& # %)  (+)#0 <*#& FG"(-) ."!0+ #0 1- $*# %& %0#&$ 1#(/

$"(3#,,%&2 $*"!+2* ( ).# %/#& #B %$# ($!/) <*% * $*#& ."!0+ # '+"$*#"  *("( $#"%)$% FG"(-)7 (,$*!+2* !'

)!/#<*($ ,!<#" #&#"2- 4=!!0*#< #$ (, >??@A@N@6E O!<#3#"7 (,$*!+2* $*%) %) (& %&#M %#&$ ."! #)) () !&,-

( '#< !' $*# *%2*#" #&#"2- FG"(-) <%,, #B %$# $*# ,!<#" #&#"2- ,%&#)7 %$  (& (J# $ $*# "#,($%3# P+(&$%$%#) !'

 !/.!)%$%!&(, FG"(- ,%&#) #/%$$#0 '"!/ )!/# /($#"%(,) 4=!!0*#< #$ (, >??@A@N@6E

 ! !" #$%&

Q&0+ $%3#,- R!+.,#0 S,()/( T.# $"!) !.- 4QRST6 S,()/( T.# $"!) !.-  !3#") ( "(&2# !' $# *&%P+#) 2#&G

#"(,,- +)#0 '!" $*# (&(,-)%) !' $"( # #,#/#&$)E 8,, !' $*# $# *&%P+#) %&%$%(,,- "#P+%"# $*#  "#($%!& !' $*#

)(/.,# %&$! ( .,()/(E U#(& 4>??VAVV6 0#K&#) ( .,()/( () W$*#  !#B%)$#& #7 %& (  !&K&#0 ).( #7 !' $*#

.!)%$%3# %!&)7 #,# $"!&) (&0 &#+$"(, ).# %#) !' (& %&#"$ 2()XE Q&0+ $%3#,-  !+.,#0 .,()/( %) ."!0+ #0 1- (

.,()/( $!" *  !&)%)$%&2 !' $*"##  !& #&$"% 2,()) $+1#) 4U#(& >??VAVY6E L*# .,()/( %)  "#($#0 1- %&0+ %&2

(& !) %,,($%&2 /(2&#$% K#,0 1#$<##& $*# %&)%0#7  !&$(%&%&2 $*#  (""%#" 2()7 (&0 !+$)%0# !' $*# $!" *7 <*#"#

$*#"# %) (  !..#" %&0+ $%!&  !%, 4U#(& >??VAVY6E 8 ).("; %) (00#07 <*%,# $*#  (""%#" 2() 9!< %) 1"%#9-

)<%$ *#0 !J7 $*%) ).(";  (+)#) $*#  (""%#" 2() $! %!&%)#  "#($%&2 $*# .,()/( 4U#(& >??VAVY6E L*# )(/.,#

%) %&$"!0+ #0 $*"!+2* $*# %&&#"/!)$ $+1# +)+(,,- 3%( ( &#1+,%)#" (&0 $*#& ( )."(-  *(/1#"7 () (& (#"!)!,

 !&)%)$%&2 !' )(/.,# )!,+$%!& (&0  (""%#" 2() 4U#(&7 >??VAD?6E L*# #/%))%!& '"!/ $*# .,()/(  (& $*#& 1#

/#()+"#0 1- )#3#"(, /#$*!0)E

#'()*+,-./0 $1)2/.( %/345367+15,* 85,44,1' &2.*+914*120 :#$%678&;< 8$!/% #/%))%!& ).# G

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

."#)#&$7 (&0 %& <*($  !& #&$"($%!&7 <%$*%& $*# )(/.,# 4U#(& >??VAHH6E Z/%))%!& %) 0#K&#0 () $*# "#$+"&

!' (& ($!/ '"!/ ( *%2*G#&#"2- 4#B %$#06 $! ( ,!<#"G#&#"2- )$($# 42"!+&0 )$($#6 4U#(& >??VAHN6E Q' $*#"/(,

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

!  +" <%$*%& $*# #,# $"!& !"1%$(, )*#,,) 4U#(& >??VAHN6E [!$* (1)!".$%!& (&0 #/%))%!& !  +" ($ ).# %K 

<(3#,#&2$*) !" '"#P+#& %#) !' #,# $"!/(2&#$% "(0%($%!&  "#($%&2 #/%))%!& ,%&#) $*($ ("#  *("( $#"%)$% 1!$*

!' $*# #,#/#&$ (&0 $*# $"(&)%$%!& 4U#(& >??VAHNG\6E L*# %&$#&)%$- !' $*#)# ).# $"(, ,%&#) %) 0#.#&0#&$

DN



 ! "#$ %$&'"()$ '* +!",  - '" *, (! "#$ .% +!/ '!/ $01("$/ ,"'"$ 2("#(! "#$ ,'*3&$ 45$'! 67789:;<=7>?

@#$ ,3$1"%'& &(!$, $*(""$/ '%$ "#$! ,$3'%'"$/ AB "#$ ,3$1"% *$"$% (!" "#$(% 1 *3 !$!" 2')$&$!."#, )('

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

"#$ .%'"(!. (, /(C%'1"$/ /$3$!/(!.  ! "#$ /(,"'!1$ A$"2$$! .%'"(!. &(!$, '!/ "#$ .%  )$ '!.&$D -% * "#(,

(" (, 3 ,,(A&$ " 2 %E  +" "#$ 2')$&$!."# 45$'! 67789=:>? F 2$)$%D * %$ 1 ** !&B ' A&'G$/ /(C%'1"( !

.%'"(!. (, +,$/ (?$?  !$ 2#$%$ "#$ .%  )$, '%$ %+&$/ '" ' ,3$1(H1 '!.&$ I "#(, %$/+1$, (!"$%-$%$!1$ (*'.$,

-% *  )$%&'33(!. 2')$&$!."#, 45$'! 67789=:>? J *$ ,3$1"% *$"$%,  !&B /$"$1" ' ,(!.&$ 2')$&$!."# '" '

"(*$ A+" "#$ *'K %("B 1'! +!/$%"'E$ ,(*+&"'!$ +, *+&"(<$&$*$!" '!'&B,(,? L("#$% ' 3 &B1#% *'" %D ,+1#

', "#$ M',1#$!<N+!.$ * +!"(!.D 2#$%$ "#$ /(C%'1"( ! .%'"(!.D *+&"(3&$ $0(" ,&(", '!/ , +%1$ $!"%'!1$ '%$

* +!"$/ '% +!/ ' N 2&'!/ 1(%1&$O '!/ "#$ L1#$&&$ ,3$1"% *$"$% 2#(1# +,$, ' .%'"(!. 2("# ' ,*'&&$% !+*A$%

 - &(!$, '!/ ,3$1"%'&  %/$% " ,$3'%'"$ "#$ 2')$&$!."#,D *'B A$ +,$/ 45$'! 67789=P>? @#$ 2')$&$!."#,

'%$ "#$! /$"$1"$/ $("#$% AB ' 3# " *+&"(3&($% "+A$  % * %$ 1 ** !&B +,(!. ' *+&"( 1#'!!$& /$"$1" % A',$/

 ! 1#'%.$ "%'!,-$% "$1#! & .B 45$'! 67789P6>? Q#'%.$ "%'!,-$% /$)(1$, 1 !,(,"  - ' ,$%($,  - /( /$,  !

,$*(1 !/+1" % 2'-$%, "#'" ," %$ 1#'%.$ 2#$! $03 ,$/ " &(.#"O "#$ '* +!"  - 1#'%.$ '11+*+&'"$/ (, 3% <

3 %"( !'& " "#$ &(.#" /$"$1"$/D "#(, 1'! "#$! A$ %$'/ 45$'! 67789PR> '!/ '&& 2, "#$ $&$*$!", 3%$,$!"

'!/ "#$(% 1 !1$!"%'"( ! " A$ ',1$%"'(!$/D S+'!"("'"()$ '!'&B,(, (, '1#($)$/ AB 1 *3'%(, !  - "#$ '!'&B,(,

2("# 1'&(A%'"( ! , &+"( !, *'/$ -% * #(.# 3+%("B %$'.$!", 45$'! 67789P<;>? M "$!"('& 3% A&$*, 2("# "#(,

"$1#!(S+$ 1 *$ -% * (!"$%-$%$!1$, A$"2$$! $*(,,( ! &(!$,? @#$,$ *'B A$ 1'+,$/ AB -+&&BD  % 3'%"('&&B

 )$%&'33(!.D &(!$,  % AB '! $&$)'"$/ A'1E.% +!/O (!1%$',(!. "#$ %$, &+"( !  - "#$ ,3$1"% *$"$%  % 1#  ,(!.

'! '&"$%!'"()$ 1#'%'1"$%(,"(1 &(!$ '%$ 3 ,,(A&$ , &+"( !, 45$'! 67789P8>? T!"$%-$%$!1$ *'B '&, A$ 1'+,$/ AB

"#$ (!1&+,( !  - ( !(,'A&$ $&$*$!", (! "#$ 3&',*' , +%1$  % AB 3% A&$*, (! "#$ !$A+&(,'"( !  - "#$ ,'*3&$

45$'! 67789P8>?

U("#(! "#$ 1+%%$!" 3% K$1" ' "$1#!(S+$ "#'" 1 +&/ /$"$%*(!$ "#$ &$)$&,  - ,*'&& S+'!"("($,  - $&$*$!",D ,+1#

', ,(&(1'D 2("#(! "#$ , &+"( !, -% * $03$%(*$!"'& 2$'"#$%(!. /(,, &+"( ! $03$%(*$!", 2', %$S+(%$/? @#(,

"$1#!(S+$ 2', '&, ,$&$1"$/ ', A$(!. 'A&$ " '!'&B,$ ,'*3&$, S+(1E&B '!/ 2("# ! -+%"#$% ,'*3&$ 3%$3'%'"( !D

+!&$,, -+%"#$% /(&+"( ! 2', %$S+(%$/? TQM<VLJ #', A$$! 3%$)( +,&B +,$/ (! /$"$%*(!(!. $&$*$!"'& %$&$',$ (!

.&',, /(,, &+"( ! $03$%(*$!", 4Q#')$ $" '& 677=>?

 !"#$%&'"# (")"*+%+),- @#$ $S+(3*$!" +,$/ - % "#$ '!'&B,(,  - "#$ , &+"( !, 2', '! '0('&&B<)($2$/

W'%('!<W(,"'<M% TQM<VLJ 2("# ' 1#'%.$<1 +3&$/ /$)(1$ 4QQ5> /$"$1" % '!/ '! JM8<J '+" & '/$% A',$/

'" "#$ X'"+%'& F(," %B Y+,$+*D Z !/ !? @#$ , -"2'%$ +,$/ 2', TQM L03$%" R?[?7 '!/ "#$ 1'&(A%'"( !

, &+"( !, /$,1%(A$/ (! ,$1"( ! \?R?\ 2$%$ +,$/ " 1'&1+&'"$ "#$ /$"$1"( ! &(*("$, 2#(1# %'!.$/ -% * 7?77[

33* - % *'.!$,(+* " 7?[8 33* - % 3 "',,(+* 4@'A&$ 6:D J$1"( ! =?[>?

RP



 !"#$ %&'!()*+,-+./0()1#'2 3*/4'#. 5'!"6! 7!"" 84#0($*"0*42 9 %,-3578:;  !"#$ !%&!'()* +#$,

-('" '.# !*!&/"(" )0 ")&(1 "!-+&#" 2('. -(*(-!& 1#"'$34'()*5 6 "-!&& !$#! )0 '.# "!-+&# (" !%&!'#1 3"(*7

! &!"#$8 -)"' 4)--)*&/ 91:;6<8 2.(4. -!/ %# )+#$!'#1 !' "#=#$!& 2!=#&#*7'." 1#+#*1(*7 )* '.# 7!"

%#(*7 3"#1 >?#!* @AAB:CDE5 F.# &!"#$ (" 0)43"#1 )*') '.# "!-+&# 2('.(* '.# !%&!'(*7 4.!-%#$ '.$)37.

! 03"#1 "(&(4! 2(*1)28 '/+(4!&&/ ! 4$!'#$ )0 %#'2##* GA !*1 GAA - (" 4$#!'#1 !*1 '.# =!+)$("#1 "!-+&#

(" 4!$$(#1 0$)- '.# 4.!-%#$ ') '.# +&!"-! ')$4. =(! '.# 4!$$(#$ 7!" >?#!* @AAB:CD,BAE5 F.# (*134'(=#&/,

4)3+&#1 4$#!'#1 +&!"-! (" '.#* !*!&/"#1 =(! ! -!"","+#4'$)-#'#$5 F.# -!"" "+#4'$)-#'#$ "#+!$!'#" '.#

()*" 2('.(* '.# "!-+&# %!"#1 )* '.#($ -!""H4.!$7# $!'()I '$!*"-(''(*7 ()*" 2('. ! +$#,"#&#4'#1 -!""H4.!$7#

$!'() ') %# 1#'#4'#1 !*1 1("+&!/#1 >?#!* @AAB:DJE5 F.#$# !$# "#=#$!& '/+#" )0 -!"" "+#4'$)-#'#$ (*4&31(*7

K3!1$)+)&#8 ()* '$!+ !*1 '(-#,)0,L(7.' >?#!* @AAB:DJE5 ?#'#4'()* (" 3"3!&&/ %/ 4)*'(*3)3" 1/*)1# #&#4'$)*

-3&'(+&(#$8 2('.(* 2.(4. +)"('(=# ()*" !$# !''$!4'#1 ') *#7!'(=# +)'#*'(!& )0 ! &#!1 )M(1# 4)=#$#1 4)*# )*

(-+!4' "#4)*1!$/ #&#4'$)*" !$# #N#4'#1 2.(4. !$# '.#* !''$!4'#1 ') '.# 4)&&#4')$ 03$'.#$ 1)2* '.# 4)*# !*1

$#4)$1#1 !" ()* 4)3*'" +#$ "#4)*1 >?#!* @AAB:GACE5 O*'#$0#$#*4#" !$# &#"" +$)%&#-!'(4 '.!* 0)$ OPQ,6RS

%3' 4!* "'(&& )443$8 (*4&31(*7 "+#4'$!& (*'#$0#$#*4#" 0$)- )=#$&!++(*7 !')-(4 -!""#" )0 1(T#$#*' #&#-#*'"

!*1 *)*,"+#4'$!& 4!3"(*7 "(7*!& #*.!*4#-#*' )$ 1#+$#""()* >?#!* @AAB:GACE5

F.(" '#4.*(K3# 2!" "#&#4'#1 !" %#(*7 !%&# ') !*!&/"# '.# '$!4# #&#-#*' 4)-+)"('()* )0 '.# 7&!"" "!-+&#" 2('.

-(*(-!& 03$'.#$ "!-+&# +$#+!$!'()* )$ 1#"'$34'()* )0 '.# "!-+&#"5 SRU,V?S 4!* )*&/ 1#'#4' -)"' #&#-#*'"

!%)=# "#=#$!& .3*1$#1 ++-5 F.# '$!4# #&#-#*' 4)-+)"('()* )0 7&!"" 4!* %# 3"#1 ') 7!(* (*0)$-!'()* !%)3'

('" )$(7(*!& +&!4# )0 -!*30!4'3$# !*1 (" *)2 %#4)-(*7 ! "'!*1!$1 '#4.*(K3# (* !*!&/"(*7 !*4(#*' 7&!""#"

>S.)$'&!*1 #' !& @AAWI V!&')* #' !& @AADE5  !"#$ !%&!'()* 1#"'$)/" )*&/ ! -(*("43&# +!$' )0 ! ")&(1 "!-+&#

!*1 7(=#" $#"3&'" 0)$ '$!4# #&#-#*'" 1)2* ') ++% &#=#&" (* ")-# 4!"#"5 O' 2!" '.#$#0)$# 4)*"(1#$#1 ') %# !

3"#03& '#4.*(K3# (* '.# 4.!$!4'#$("!'()* )0 '.# 7&!""#" "'31(#1 2('.(* '.(" +$)N#4'5

%+!'2()0!' 4!$!6#(#$"; F.# #K3(+-#*' 3"#1 0)$ '.(" !*!&/"(" 2!" ! <XP Y+'(-!"" <BAA O*134'(=#&/

4)3+&#1 +&!"-!8 '(-#,)0,L(7.'8 U!"" "+#4'$)-#'#$8 &(*Z#1 ') ! 9#2 V!=#  !"#$ [Q@G\ !%&!'()* "/"'#-8

)+#$!'#1 !' CANH4-@ (* ! .#&(3- "2##+ 7!"8 %!"#1 !' '.# <#''/ P)*"#$=!'()* O*"'('3'#8  )" 6*7#&#"8 [S65

R!4. "+)' 2!" 4)&&#4'#1 0)$ @B "#4)*1" 2('. ! "+)' "(]# )0 JA - !*1 4!&4(3-8 %!"#1 )* '.# SRU,V?S

$#"3&'"8 2!" 3"#1 !* ! (*'#$*!& "'!*1!$15

<=<=> ?,$!2 .)@$!0()*+ 9?AB:

^,$!/ 1(T$!4'()* >^_?E 3"#" '.# X$!77 #K3!'()* 3"#1 (* SRU,V?S ') &))Z !' '.# &!''(4# "+!4(*7" )0

-!'#$(!&"5 ^,$!/ 1(T$!4'()* 3"#" ^,$!/" )0 ! Z*)2* 2!=#&#*7'. >λE !*1 -#!"3$(*7 '.#'! >θE ') 1#'#$-(*#

'.# 1,"+!4(*7" )0 1(T#$#*' -!'#$(!&" 2.(4. 4!* '.#* (1#*'(0/ 3*Z*)2* -!'#$(!&" >P3&&('/ GDW`:``E5 O* ^,$!/

+)21#$ 1(T$!4'()* ! a*# +)21#$ (" +&!4#1 (*') !* ^,$!/ %#!-8 '.# +)21#$ 4)*'!(*" 4$/"'!&" )$(#*'!'#1 !'

CD



 !"#$% &$ &$%' ()** +' ,$  ',-*. $ )'"-!-'# &$ -/!- -/') 0*!"'& ! ' !- -/' ,$  ',- !"1*' -$ 23*4* -/' 5 !11

*!( !"# ! ' ,!0!+*' $2  '6',-)$" 783**)-. 9:;<=:>?;@A B/'  '&3*-)"1 #)C !,-)$" *)"'& ! ' %!#' 30 $2 %!".

-)". &0$-&D '!,/ ,!3&'# +.  '6',-)$" 2 $% ! &)"1*' , .&-!* 0! -),*'D &$ ,*$&' -$1'-/' -/!- -/'. !00'! !&

! ,$"-)"3$3& *)"'D (/),/ 3&3!**. !00'! & ,3 E'# 783**)-. 9:;<=:;@A B/' 0$&)-)$" $2 -/'&' *)"'& !**$(& -/'

)#'"-)4,!-)$" $2 3"F"$(" %!-' )!*& 783**)-. 9:;<=:;@A B/' &)G' $2 -/' 0! -),*'& ,!" !C',- -/' #)C !,-)$"

0!--' "& 0 $#3,'# !"# -/' 0 '&'",' $2 !%$ 0/$3& %!-' )!*& 0 $#3,'# + $!# 0'!F&  !-/' -/!" &/! 0 *)"'&D

%!F)"1 )"-' 0 '-!-)$" %$ ' #)H,3*- 783**)-. 9:;<=9IJ@A

B/)& -',/")K3' (!& &'*',-'# !& )- ,$3*# 1)E' )"2$ %!-)$" !+$3- -/' #'1 '' $2  '?, .&-!**)&!-)$" ()-/)"

-/' &',$"#! . !*-' !-)$" *!.' & !& ('** !& -/' %)"' !* 0/!&'& 0 '&'"-A B/)& -',/")K3' /!& +''" 3&'# -$

&3,,'&&23**. ,/! !,-' )&' -/' &',$"#! . !*-' !-)$" *!.' & $2 1*!&&'& 2 $% ! "3%+' $2 0' )$#& !"# &'--)"1&D

2$ 'L!%0*' 8$L !"# M$ # 79:<:@ 2$ 1*!&&'& +3 )'# $" -/' &'! +'# !"# 83 -) '- !* 7NII>@ 2$ "3,*'! (!&-'

1*!&&'& A OPQ !*&$ %!F'& )- 0$&&)+*' -$ *$$F !- !". !##)-)$"!* %)"' !* 0/!&'&D &3,/ !& $0!,)2.)"1 , .&-!*&D

0 '&'"- ()-/)" -/' 1*!&&A M$ 'L!%0*'D ,!*,)3% !"-)%$"!-'D 3&'# -$ $0!,)2. 1*!&&'&D /!& %$ ' -/!" $"'

0/!&' -/' 2$ %!-)$" $2 (/),/ ,!" +'  '*!-'# -$ -/' -'%0' !-3 ' !"# ,$%0$&)-)$" $2 -/' %'*- 2 $% (/),/

)- (!& 2$ %'# 753-*' '- !* 9:JI@A

 !"#$%&'"# (")"*+%+),-  !"#$% #&'%()*&!+

O? !. 0$(#' #)C !,-)$" !"!*.&)& (!& ,!  )'# $3- 3&)"1 ! RST!*.-),!* OUR' - RPV W3*-)?R3 0$&' Q)C !,?

-$%'-' ()-/ 83 Xα  !#)!-)$" !- YIFZA S R[O,'* #'-',-$ (!& 3&'# -$ ,$**',- #!-! $E' !" !"13*!  !"1'

$2 9I ? <I  \Nθ ()-/ ! &-'0 &)G' $2 IAI9  \Nθ !"# ! ,$3"- -)%' $2 ]II &',$"#& !- '!,/ &-'0A ^'! ,/W!-,/

&$2-(! ' (!& 3&'# -$ )#'"-)2. -/' #)C !,-)$" 0!--' "& 0 $#3,'#A

 !&+* ,-. (+(/01&1

B/' 0$)"- O? !. #)C !,-)$" !"!*.&'& (' ' ,!  )'# $3- 3&)"1 ! 5 3F' Q< O? !. #)C !,-$%'-' ()-/ 83 Xα

 !#)!-)$" !- YIFZA S _'"' !* S '! Q'-',-$ Q)C !,-)$" ^.&-'% 7_SQQ^@ !"# ! JII μ% ,$**)%!-$ (' '

3&'# -$ ,$**',- #!-! $E' !" !"13*!  !"1' $2 N9 ? JJ  \Nθ ()-/ ! ,$3"- -)%' 0' 2 !%' $2 9<I &',$"#&A

B/' #'-',-$ (!& ,'"- '# !- ]<  \Nθ !"#  $-!-'# -/ $31/ ]>I $E' -/' ,$3"- -)%'A ^'! ,/W!-,/ &$2-(! '

(!& 3&'# -$ )#'"-)2. -/' #)C !,-)$" 0!--' "& 0 $#3,'#A

 !" #$%&'( &)(&$)$*+,-

./0/1 23453627 23458627 9 5:;<427 (=&!% >?6

M$ -/' 4 &- +!-,/ $2 !"!*.&'& :< &!%0*'& (' ' &'*',-'# 2 $% -/$&' -!F'" !- -/' %3&'3% )" NII;` -/)&

(!& +!&'# 30$" -/' $ )1)"!* &!%0*)"1 &- !-'1. !"# $" (/),/ ($3*# 1)E' -/' %$&- )"2$ %!-)$" 7)A'A /!#

!" !00 $0 )!-' , $&&?&',-)$"@A B/'. (' ' &$ -'# )"-$ ,!-'1$ )'& $2 0 '&' E!-)$" &-!-' +',!3&' -/' %$ '

JI



 !!"#$  "%&%"'%( &)* #%& +%"% &!,-%" ).( +!/#( "%0/1"% *!"% 2)"%,/# &)* #%  "% )")-1!. -3). -3% 4%--%"

 "%&%"'%( &)* #%&5 6 ,/"-3%" 789 &)* #%& +%"% &%#%2-%( ).(  "% )"%( ),-%" *$ &%2!.( '1&1- -! -3% :%*1-12

;/&%/* 1. <==>5 6 ./*4%" !, &)* #%& +%"% .!-  "% )"%( (/% -! -1*% 2!.&-")1.-& ).( -3%1" &1*1#)"1-$ -!

!-3%" %?)* #%&5

@!" :A;BCD: -3% &)* #%& 3)'% -! 4% *!/.-%( 1. "%&1. ).( -3%. E"!/.( ).(  !#1&3%( &! -3)- -3% &/",)2%

1& 2!* #%-%#$ &*!!-3 (/% -! -3% E%!*%-"$ "%0/1"%(5 F3% G"&- H> &)* #%& +%"% &%- I/&/)##$ JB>  %" *!/.-

(% %.(1.E !. &1K% ).( 2!.(1-1!.L 1.-! <8** *!/.-& /&1.E ;%-M"% N#%%":%- )2"$#12 "%&1.O E"!/.( /&1.E

E")(%( &1#12!. 2)"41(%  ) %"& ).( -3%.  !#1&3%( +1-3 J  * ).( 7 * (1)*!.(  )&-%&5 :%'%")# 3)( -! 4%

"%1* "%E.)-%( /&1.E ) (1P%"%.- E")(% !, "%&1. I:-"/%"& : %21G? <=L ).( "% !#1&3%( #)-%" !. )&  "!4#%*&

E%--1.E ) &/Q21%.-#$ &*!!-3 &/",)2% ,!" ).)#$&1& +%"% %.2!/.-%"%( (/% -! -3% !"1E1.)# "%&1. &%--1.E -!!

0/12R#$ ).( &!*% !, -3% )#-%")-1!. #)$%"& S #/2R1.E !/-T +31#% E"1.(1.E5 D/% -! -3%  "!4#%*& .!-%( )4!'%U

)## &/4&%0/%.- &)* #%& +%"% *!/.-%( /&1.E -31& % !?$ "%&1. I:-"/%"& : %21G? <=L5 F3% *!/.-%( &)* #%&

+%"% 2!)-%( +1-3 ) '%"$ -31. #)$%" !, 2)"4!. ,!" 4!-3 :A;BAD: ).( :A;BCD: -!  "%'%.- 23)"E1.E5 F3%

&/",)2% !, ) &)* #% /.(%" ). %#%2-"!. 4%)* 3)& -! 4% 2!.(/2-1'% )& &/" #/& %#%2-"!.& ,"!* -3% 1.21(%.-

4%)* 4/1#( / !. -3% &/",)2% ).( 1, -3%$ )"% .!- 2!.(/2-%( )+)$ ).( %)"-3%( -3%$ 2). "% %# ). 1.2!*1.E

4%)*U -3%"%4$ (1&-!"-1.E -3% 1*)E%O -31& 1& R.!+. )& 23)"E1.E IV!!(3%+ %- )# <==7W7X9L5 F3% *!/.-%(

&)* #%& +%"% /&%( ,!" 4!-3 :A;BAD: ).( :A;BCD: ).)#$&1&O +1-3 -3%1" 2!)-1.E "%*!'%( 1- +)& )#&!

 !&&14#% -! 2)""$ !/- Y6BZ[M;: ).(  !1.- \]D !. -3%&% &)* #%&5

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

@1'% &)* #%& !, -3% +%)-3%"1.E #)$%"& ,"!* -3% Y)-% ^"!.K% 6E% E#)&&%& +%"% %?)*1.%( 4$  !+(%" \]D5

F31& *)-%"1)# +)& ,"!* %?)* #%& +3%"% -3% +%)-3%"1.E #)$%" 3)( (1&1.-%E")-%( %1-3%" !. &)* #1.EU !" (/"1.E

-").&1- !, -3% &)* #%& ,"!* -3% _:6 -! -3% _N5 F3% *)-%"1)# +)& E"!/.( 1. ). )E)-% *!"-)" ).(  %&-#%

/.-1# -3% "%&/#-1.E  !+(%" +!/#(  )&& -3"!/E3 ) G.%B*%&3%( &1%'%5 6"!/.( 7E !, -3% "%&/#-1.E  !+(%" +)&

-3%.  "%&&%( 1.-! &-)1.#%&& &-%%# &)* #% 3!#(%"& ,!" ).)#$&1&5

 !"! -.$/012

F3% &!#/-1!.& ,"!* -3% (1&&!#/-1!. %? %"1*%.-& +%"% ).)#$&%( /&1.E Z[MB6A:5 Z. !"(%" -!  "% )"% -3%

&)* #%& ,!" ).)#$&1& -3% &!#/-1!.& +%"% )21(1G%( )- -3% %.( !, %)23 %? %"1*%.-)#  %"1!( -! &-! ).$ ,/"-3%"

"%)2-1!.&5 H5>*# !, %)23 &!#/-1!. +)& 2!*41.%( +1-3 =5<*# !, 7; .1-"12 )21( +1-31. YDMA 2!.-)1.%"&

+3123 +%"% -3%. &%)#%(5 6 ").E% !, 2)#14")-1!. &!#/-1!.& +%"%  "% )"%(  "1!" -! ).)#$&1&U 4)&%( !. -3% *)&&

#!&& !, -3% *)`!" %#%*%.-& (/"1.E -3% %? %"1*%.-&5 :!#/-1!.& +%"%  "% )"%( +1-3 =57  *U =58  *U 7  *U

8  *U 7=  * ).( <=  * !, &1#12!.U 2)#21/*U  !-)&&1/*U &!(1/*U ).( 2!  %"U -3% *)`!" %#%*%.-& +1-31.

-3% "% #12) E#)&&%&U )#!.E&1(% ) 4#).R5 F3% &!#/-1!.& +%"%  "% )"%( /&1.E 7a .1-"12 )21( 1. (%1!.1&%( +)-%"

87



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

3" 2 4567 456- 4768

9:2 3 !"# !"$ %"%

&' #"! #"( $")

*+ ,"( (", $"!

-'2 %#"$ %(". %)"%

/2 ."! 0"1 0",

23 !". !", !",

&4 %"# %"# !"!

%!!"! %!!"! %!!"(

5'673 ,8 93:7;<' +7'== %8 >?@ <AB:A=;C;AD +7'==3= 4=3E FAG E;==A74C;AD 3H:3G;B3DC=

I;CJ K'GL;D+ M4'DC;C;3= AF =C'DE'GE =A74C;AD= FAG 3'<J 373B3DCN CJ3 =A74C;AD= 4=3E I3G3 O:3<CGA=A7 =C'DE'GE

=A74C;AD= I;CJ %!!!::B AF CJ3 373B3DC G3M4;G3EP 3H<3:C =;7;<AD IJ;<J I'= ' ?QR =C'DE'GE =A74C;AD I;CJ

%B7 S %"!!B+ O; 'DE B'+D3=;4B IJ;<J I'= O:3<CGA=A7 B'+D3=;4B D;CG'C3 %B7 S %"!!B+ *+"

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

 !"!# $%& '()*+,-.( /*-00

5J3 +7'== 4=3E ;D CJ3 E;==A74C;AD 3H:3G;B3DC= I'= :GAE4<3E 6L CJ3 9AB'D T7'==B'U3G=P @DEAK3GP CA '

=;B:7;V3E >?@ CG'D=74<3DC 6743 +7'== G3<;:3" 5G'D=74<3DC 6743 ;= CJ3 BA=C <ABBAD <A7A4G AF +7'== FA4DE

'C -4W; 'DE <A7A4G73== +7'==3= 'G3 3HCG3B37L G'G3 ;D CJ3 -3'G X'=C 'C CJ;= C;B3" 5J3G3FAG3 ;C I'= E3<;E3E CA

6'=3 CJ3 +7'== G3<;:3 AD CJ3 647U <AB:A=;C;AD= AF CJ3 CG'D=74<3DC 6743 +7'==3= FGAB -4W;" 5'673 , =JAI= CJ3

G3<;:3 4=3E 'DE CJ3 <AB:A=;C;AD AF CJ3 VD;=J3E +7'==P K3G;V3E 6L OX*YZQO 'D'7L=;=" 5J3 +7'== :GAE4<3E

I'= :GAK;E3E '= GAE= AF 'GA4DE (BB E;'B3C3G IJ;<J I3G3 CJ3D <4C ;DCA =B'77 <L7;DE3G= 0Y.BB J;+J" 5J;=

=J':3 I'= <JA=3D '= ;C ;= =;B:73 CA <'7<47'C3 CJ3 =4GF'<3 'G3' AF ' <L7;DE3GP =4GF'<3 'G3' 63;D+ 'D :A==;673

F'<CAG ;D +7'==[I'C3G G3'<C;AD=" 5J3 G3=47C;D+ BADA7;CJ= J'E CJ3;G AG;+;D'7 VG3Y:A7;=J3E =4GF'<3 AD CJ3;G

<;G<4BF3G3D<3 I;CJ ' VD37L +GA4DE =4GF'<3 AD CJ3;G \'C =4GF'<3= FGAB 63;D+ <4C CA =;W3"

 !"!1 23)('+4(5.0

6789('(9 /*-00 :0 4757*+.;< @D ;D;C;'7 3H:3G;B3DC I'= <'GG;3E A4C CA 7AAU 'C IJ3CJ3G BADA7;CJ= AF

+7'== IA47E 63 G3'<C;K3 3DA4+J AK3G =JAGC C3GB 3H:3G;B3DC= 4=;D+ :AIE3G3E +7'==P ]0(!μBP K3G=4= ' =B'77

BADA7;CJ ^%+_" 2AG CJ;= 3H:3G;B3DC =AB3 3H;=C;D+ +7'== B'E3 6L CJ3 9AB'D +7'==B'U3G= CA ' >'C3 ?GADW3

@+3 X+L:C;'D +7'== G3<;:3P I'= 4=3E '= ;C I'= AF UDAID <AB:A=;C;AD 'DE 'C CJ;= =C'+3 CJ3 >?@ <AB:A=;C;AD

6743 +7'== I'= DAC L3C G3'ELP CJ3 <AB:A=;C;AD AF CJ;= +7'== ;= '7=A =JAID ;D 5'673 ,"

6'(,+)+.-.+75 7= 0(,759-'> *->('0< @7BA=C '77 AF CJ3 +7'== A6`3<C= FGAB -4W; J'E =AB3 U;DE AF I3'CJ3G;D+

'::'G3DC 'C CJ3;G =4GF'<3 G'D+;D+ FGAB ' D3+7;+;673 =4GF'<3 <J'D+3 CA <AB:73C3 E3K;CG;V<'C;ADP IJ;<J G3C';D3E

(0



 !"#$% &$

 

'

!

(%2'3 )*' +!' ,!2' -2' ./'2 02'5 +1 2##"3

456784698: ;8<= >86> 686= 4584> 78=: 48== 78>= 7844 :5

45678>4844: ;8=7 >8<? 68== 4=8?5 78<5 48;6 78>; 78:4 6?

45678>7(8: ;855 >8<; 68;< 4=8;7 78=4 48;5 78>; 78:: 66

&@%A!*% ;8=< >8>5 68?? 4;8:4 78?= 48;6 78>; 784; 66

90 &. B!$$ C$!D :587 :8> 78> 786 78<7 6877 4847 E E

.!B$% <F G+0E&H A%I1$JI KL "1MBA/CN !O!$DI%I 2"!PKA %$%"%OJI !OM CK##%A3 !OM !O!$DI/I KL C$!D 1I%M

JQ% KA/*/O!$ LKA" KL JQ% KBP%CJ A!JQ%A JQ!O JQ% *$!II%I M/IIK$@/O* CK"#$%J%$D /OJK JQ% IK/$8 .Q%A%LKA% /J R!I

M%C/M%M JK C!AAD K1J IK"% %S#%A/"%OJI JK %S!"/O% JQ% CA%!J/KO KL JQ%I% $!D%AI8 GO JQ% TAIJ KL JQ%I% !

A%#$/C! IK/$ %O@/AKO"%OJ R!I CA%!J%M 1I/O* #KRM%A%M C$!D !OM !AJ/TC/!$ Q!AM R!J%A 2H0& :77:F6638 .Q%

CK"#KI/J/KO KL C$!DI LAK" ,1U/ Q!M B%%O IJ1M/%M R/JQ/O !OKJQ%A #AKP%CJ 2HABE !J1$$K %J !$ /O #A%#!A!J/KO3

BD IK$1J/KO G+0E&H !OM JQ%I% M!J! R%A% 1I%M JK I%$%CJ JQ% C$!DI 1I%M /O JQ% %S#%A/"%OJI 2.!B$% <38 .Q%

C$!D I%$%CJ%MV 9!JQ 0KJJ%AIW  1##$/%I &. B!$$ C$!DV /I OKJ ! #%AL%CJ "!JCQ JK JQ% ,1U/ "1MBA/CNIX B1J C$!D

%@%O C$KI% JK JQ% "1MBA/CNI /O CK"#KI/J/KO CK1$M OKJ B% LK1OM M1% JK JQ% @%AD Q/*Q $/"% !OM !OM $KR

!$1"/O/1" KS/M% CKOJ%OJV RQ/CQ CK1$M B% ! A%I1$JI KL JQ% @%AD $!A*% KA*!O/C LA!CJ/KO R/JQ/O JQ%I% KBP%CJI8

YKR%@%AV JQ% CQKI%O C$!D R!I JQ% C$KI%IJ JQ!J CK1$M B% LK1OM JK KJQ%A CK"#KO%OJI I1CQ !I #KJ!IQV J/J!O/1"

!OM /AKO KS/M%X /J R!I !$IK !@!/$!B$% /O ! TO% #KRM%A%M LKA"V LA%% KL /OC$1I/KOIV RQ/CQ R!I I1/J!B$% LKA JQ%

%S#%A/"%OJI8

(KA JQ/I %S#%A/"%OJ %/*QJ "KOK$/JQI R%A% #$!C%M /OJK JRK 0.(H B%!N%AI 2LK1A /O %!CQ3 !$KO*I/M% 47* KL

C$!D !OM 477"$ KL !AJ/TC/!$ Q!AM R!J%A /O %!CQ B%!N%AV !I M%ICA/B%M !BK@%8 .Q%I% B%!N%AI R%A% I%!$%M !OM

JQ%O KO% R!I #$!C%M /OJK !O K@%O !J ?7Z+ R/JQ ! "KOK$/JQ A%"K@%M !J 4>V :;V <? !OM ;> M!DIV R/JQ JQ%

KJQ%A N%#J !J AKK" J%"#%A!J1A% !I ! CKOJAK$8 & J%"#%A!J1A% KL ?7Z+ R!I CQKI%O !I /J R!I QK#%M JQ!J

A%!CJ/KO A!J%I !J JQ% *$!II[%O@/AKO"%OJ /OJ%AL!C% RK1$M /OCA%!I% R/JQK1J JQ% J%"#%A!J1A% I#%%M/O* 1# JQ%

A%!CJ/KOI JK JQ% #K/OJ RQ%A% JQ% *$!II M/IIK$@%M CKO*A1%OJ$D8 &OKJQ%A I%J KL %S#%A/"%OJI R%A% C!AA/%M K1J

!J JQ% I!"% J%"#%A!J1A% R/JQ LK1A "KOK$/JQI Q%$M LKA 4>V :;V <? !OM ;> M!DI /O 477\ ]Y 2KA !I C$KI% !I

#KII/B$%3 !J ?7Z+ R/JQ/O ! I%!$%M 0.(H B%!N%A8 ]Y R!I "%!I1A%M BD ! QD*AK"%J%A !J A%*1$!A /OJ%A@!$I8

.Q/I R!I JK CK"#!A% JQ% %^%CJI KL C$!D CK"#!A%M JK P1IJ R!J%A KO JQ% #A%C/#/J!J/KO KL I%CKOM!AD $!D%AI !J

JQ% *$!II I1AL!C%8 .Q% #Q!I% @!#K1A J%IJV 477\ ]Y /O IJ%!"V R!I CQKI%O !I /J /I ! R%$$ %IJ!B$/IQ%M J%IJ

LKA $KKN/O* !J JQ% #A%C/#/J!J/KO KL I%CKOM!AD #Q!I%I !J JQ% I1AL!C% KL *$!II%I /O O1C$%!A R!IJ% *$!II J%IJ/O*

2 JA!CQ!O :77438

 !""#$%&!#' ()*(+!,('&" & L1AJQ%A I%J KL M/IIK$1J/KO %S#%A/"%OJI R%A% C!AA/%M K1J JK JAD !OM %IJ!B$/IQ

! B!I%$/O% M/IIK$1J/KO A!J% LKA JQ% _9& A%#$/C! *$!II%IV !OM IK"% !CJ1!$ !ACQ!%K$K*/C!$V *$!II%I8  /S A%#$/C!

"KOK$/JQI R%A% Q%$M /O 477"$ KL JQ% !AJ/TC/!$ Q!AM R!J%AV M%ICA/B%M !BK@%V /O 0.(H B%!N%AI LKA I%@%O M!DI

!$KO*I/M% JQA%% !ACQ!%K$K*/C!$ %S!"#$%I RQ/CQ Q!M Q!M !OD R%!JQ%A/O* $!D%AI A%"K@%MX JQ%I% R%A% OKJ

<6



 !"#$% &'$'()  *!)* +%,-.* /-0 1,!"%*%) /""0 2%,-.* /""0  ()3!4% !)%! /"" 0

567869 *)!:;$(4%:* <$(% 8=9>5 ?=59 >=@9 5A=5

56786> *)!:;$(4%:* <$(% 8=9?9 ?=55 >=75 @8=B

56786C *)!:;$(4%:* <$(% 8=9A> B=C8 >=7B 7C=A

56786? *)!:;$(4%:* <$(% 8=9?> ?=79 >=7A @C=C

56786B *)!:;$(4%:* <$(% 8=9C> ?=5A >=7? 57=A

56786A *)!:;$(4%:* <$(% 8=9B5 B=C8 >=@@ 7>=8

97C8=@>=BB *)!:;$(4%:* <$(% 8=9@B 9CC=5

97C8=AA=78< '#!D(% *()D(',;% 8=>C7 9?7=5

97C8=@>=9B! *)!:;$(4%:* <$(% 8=>98 9>7=7

>@67869 8=9B7 B=9? >=7@ @7=A

>@6786> 8=9BA B=>B C=89 7>=7

>@6786C 8=95@ B=AB C=8C 98C=?

97C8=@>=BB 8=978 9CC=5

97C8=AA=78< 8=>A7 9?7=5

97C8=@>=9B! 8=>95 9>7=7

E!<$% AF 1,;;'$(*,': %G#%),"%:*;F ;*!)*,:- +%,-.* !:H ;()3!4% !)%!; '3 -$!;; "':'$,*.;

4I$,:H%); <(* "')% ,))%-($!) 3)!-"%:*;= E.% ;()3!4% !)%! "%!;()%"%:*; 3') *.%;% ;!"#$%; +%)% 4!$4($!*%H

3)'" *.%,) %:*,)% ;()3!4%J %!4. K!* !)%!L )%4*!:-$%L *),!:-$% ') #'$I-': +!; "%!;()%H !:H *.% M!),'(;

;%4*,':; !HH%H *'-%*.%)= N 3()*.%) *.)%% "':'$,*.; !:H *.)%% !)4.!%'$'-,4!$ %G!"#$%; +%)% H,;;'$M%H 3')

>@ H!I; ,: ! ;'$(*,': '3 *.% ;!"% 4'"#';,*,':L !; H%;4),<%H !<'M%J ! <$!:O ;'$(*,': +.,4. H,H :'* 4':*!,:

! -$!;; "':'$,*. +!; (;%H ,: %!4. )(: *' 4.%4O 3') !:I 4.!:-%; 4!(;%H <I *.% <%!O%); (;%H= E!<$% A $,;*;

!$$ '3 *.% H%*!,$; !:H "%!;()%"%:*; '3 %!4. ;!"#$% #),') *' *.% %G#%),"%:*;= E.% #2 '3 *.% ;'$(*,': +!;

"':,*')%H )%-($!)$I H(),:- *.% %G#%),"%:* *' "!O% ;()% ,* H,H :'* )%!4. !<'M% 7 (;,:- ! 2!::! #2 4.%4O%)

4!$,<)!*%H (;,:- <(P%) ;'$(*,':; '3 #2 ?L 5=89 !:H 99=

 !" #$%&'()&*+,- '&%-(.,+(/* /0 ,*+()/*,+& 1-,22&2

E.% <($O 4'"#';,*,':!$ !:!$I;,; '3 *.% -$!;;%; ,:H,4!*%H *.!* *.%)% +%)% 4'"#';,*,':!$ H,P%)%:4%; <%*+%%:

*.% *)!:;$(4%:* !:H !:*,"':I6'#!4,Q%H <$(% -$!;;%; 3)'" R(S,= T: ')H%) *' %G!",:% *.,; 3()*.%) ! :("<%)

'3 !:*,"':I6'#!4,Q%H -$!;;%; +%)% )%4)%!*%H ,: ! )!:-% '3 4'"#';,*,':; !:H !* ! )!:-% '3 "%$*,:- *%"#%)6

!*()%;= E.% #()#';% '3 *.%;% %G#%),"%:*; +!; *' %G!",:% *.% #.!;%; '3 4!$4,(" !:*,"':!*% #)'H(4%H +,*.

H,P%)%:* 4'"#';,*,':; !:H "%$*,:- *%"#%)!*()%; '3 *.% -$!;;J *.% %P%4*; '3 !HH,*,':!$ $,"% ': *.% #.!;%;

#)'H(4%HJ *.% %P%4*; '3 #)%6)'!;*,:- 4!$4,(" !:H !:*,"':I ': *.% 4'"#';,*,': '3 *.% Q:!$ -$!;;L !:H *.%

#.!;%/;0 '3 4!$4,(" !:*,"':!*% #)'H(4%H=

E!<$%; 5 !:H @ H%*!,$ *.% -$!;; )%4,#%; !:H *.% "%$*,:- *%"#%)!*()%; (;%H ,: *.%;% %G#%),"%:*;= E.% -$!;;

)%4,#% ,; <!;%H ': *.% 4'"#';,*,': '3 *.% *)!:;$(4%:* <$(% -$!;;%; 3)'" R(S,= E.% -$!;; <!*4.%; +%)%

#)%#!)%H <I +%,-.,:- !:H *.%: ",G,:- *.% )%!-%:*; *'-%*.%) ,: ! ;%!$%H #$!;*,4 <!- *' %:;()% *.!* *.%I

+%)% %M%:$I H,;*),<(*%H= E' *.,; '),-,:!$ <!*4. ",G*()% M!),'(; D(!:*,*,%; '3 !:*,"':I 'G,H% !:H $,"%J !:H

,: ':% 4!;% ! #)%6)'!;*%H ",G*()% '3 4!$4,(" !:*,"':!*%= E.% #)%6)'!;*%H ",G*()% +!; #)%#!)%H <I .%!*,:-

B?



 !" #$%  !&'()!*+ !), !)*#%()- *&#(.#,+ #) /*(# 0#(%+*&# 1&(1(&*#()/ 23(& 4!25'26778 9:;< (3  !" #$%

 !&'()!*+ =#*0 >>< (3 !)*#%()- *&#(.#,+ *0+) &(!/*#)< *0#/ %#.*$&+ #) ! %$""#*+ *&!- !* ?@;A4 =0# 0 =!/

0+", 3(& *=( 0($&/ !* *0#/ *+%1+&!*$&+B C0#/ =!/ '!/+, () *0+ %+*0(,("(<- #) D5 1!*+)* )(B :>:E9F9

2G!&'+&* !), H!*+%!) 9EI>7 () *0+ %!)$3! *$&+ (3  !" #$% !)*#%()!*+B

6.#,+ J K"!// '!* 0 L+!<+)* M+#<0* 2<7

5#62 F? 5#62 F?

N"263 ;B@ N"263 ;B@

4!6 F 4!463 9;BO

P<6 @ P<6 @

Q!26 9O Q!2463 :EB9

R26 > R2463 IBI

S+6 ;B@ S+6 ;B@

C(*!"/ 9;; 99?B:

C!'"+ OT L+1"# ! <"!// :T *&!)/"$ +)* UHN <"!// &+ #1+

K"!// 9;@; 4 K"!// 99@; 4

N9  ("($&"+// <"!// H9  ("($&"+// <"!//

N:  ("($&"+// <"!// V >J 5'263 H:  ("($&"+// <"!// V >J 5'263

N>  ("($&"+// <"!// V >J 5'263 V>J 4!6 H>  ("($&"+// <"!// V >J 5'263 V>J 4!6

NI  ("($&"+// <"!// V 1&+&(!/*+, 5'263 V 4!6 HI  ("($&"+// <"!// V 1&+&(!/*+, 5'263 V 4!6

49  $""+*

4:  $""+* V >J 5':6>

C!'"+ ?T L+1"# ! <"!// >T !)*#%()-W(1! #X+, &+1"# ! <"!//+/

Y) !,,#*#() ! <"!// %!,+ 3&(%  $""+* =#*0 !,,+, !)*#%()- (.#,+Z !/ (11(/+, *( *0+ (*0+& &+1"# ! <"!//+/

%!,+ '- 3$/#)< &!= <"!// '!* 0 %!*+&#!"/Z =!/ %!,+ #) (&,+& *(  (%1!&+ (1! #X+, <"!//+/ %!,+ '- *0+/+

,#[+&+)* %+*0(,/B \! 0 (3 *0+ <"!// &+ #1+/]'!* 0+/ =+&+ X&+, #) ! %$""#*+  &$ #'"+ =#*0#) !) +"+ *&# 

3$&)! + 3(& !), 0+", !* *0+ /+"+ *+, *+%1+&!*$&+ 3(& 9: 0($&/B C0+ <"!//+/ =+&+ *0+)  (("+, *( '+"(=

?;;A4 !), *0+) ^$+) 0+, #) =!*+&8 *0#/ =!/ ,()+ 3(& &+!/()/ (3 *#%+Z !/ #* =!/ <+)+&!""- )(* 1(//#'"+

*( !""(= *0+ <"!//+/ *(  ((" ,(=) #) *0+ 3$&)! +/ !/ *0+- =+&+ )++,+, 3(& (*0+& !11"# !*#()/Z !/ =+"" !/

/*!),!&,#/#)< *0+  (("#)< &+<#%+ (3 *0+ <"!//+/B 4!" #$% !)*#%()!*+ 1&+ #1#*!*+/ 3&(% *0+ %+"* ()  (("#)<

/( _!&#!*#()/ #) *0+  (("#)< &+<#%+ (3 *0+ +.1+&#%+)*!" <"!//+/  ($", ![+ * *0+  &-/*!""#/!*#() (3 *0+/+ 10!/+/

!), *0$/ *0+ &+/$"*/B C0+ /*!),!&, 3(&% %$""#*+  &$ #'"+/ !), *&!-/ =+&+ %!)$3! *$&+, '- *0+ P!*+&#!"/

N,_# + !), L+/+!& 0 4+)*&+Z `+1!&*%+)* (3 \)<#)++&#)<Z D)#_+&/#*- (3 50+a+",B

@@



 !"#$%&# '( )*+,%,-* ./0 01#&213$&1,/

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

 !" #$ %&" '()#* (+', #$ %&" -.**"!% /*#)"-% 0(, (! "1('+!(%+#! #$ %&" "2"-%, #$ 3+2"*"!%+(4 5.*+(4

-#!3+%+#!, #! %&" /*","*6(%+#! #$ 6+%*"#., '(%"*+(4, $*#' ( ,+!74" (,,"'54(7" (!3 %+'" /"*+#38 9! #*3"*

%# 5" (54" %# 4##: (% %&+, +! 3"%(+4 +% 0(, !"-",,(*; %# ,.*6"; %&" 6+%*"#., (,,"'54(7"< $*#' %&" =!3

'+44"!!+.' >? ,+%" #$ @.A+< ,%#*"3 (% %&" B"'+%+- C.,".' D(*6(*3 E!+6"*,+%;< %# (,,",, %&" !(%.*" (!3

,%(%" #$ /*","*6(%+#! #$ %&" '(%"*+(4 &"43 %&"*"8 9! (33+%+#!< %&" %*"(%'"!% (!3 ,%#*(7" #$ %&" '(%"*+(4,

,+!-" %&"+* "1-(6(%+#! 0(, (,,",,"3 0&"*" /#,,+54"8 9% 0(, (4,# !"-",,(*; %# "6(4.(%" %&" (--.*(-; #$ F!3

4#-(%+#!, *"-#*3"3 $#* %&"," (*%"$(-%, 0&+-& +!6#46"3 *"6+"0+!7 %&" #*+7+!(4 "1-(6(%+#! F!3, !#%"5##:, (!3

%&" "1-(6(%+#! *"/#*% (4#!7,+3" %&" '(%"*+(4 &"43 0+%&+! %&" '.,".'8 G&" "1%"!% #$ /#,,+54" +!%*.,+#! +!%#

>*#!A" H7" -#!%"1%, $*#' 4(%"* #--./(%+#! #! %&" ,+%" &(, (4,# 5""! "6(4.(%"38

 !, -)&./0 '1 %2/ .+%&/')3 433/56748/

H, /(*% #$ %&+, /*#)"-% %&" "!%+*" 6+%*"#., (,,"'54(7" $*#' @.A+ ,%#*"3 (% %&" B"'+%+- C.,".' (% D(*6(*3

E!+6"*,+%; 0(, *"I"1('+!"3 /*+#* %# ,('/4", 5"+!7 %(:"! $#* (!(4;,+,8 B"6"*(4 -4(,,", #$ #5)"-%, 0"*"

!#%"3 +!-4.3+!7J 5"(3,< +! ( 6(*+"%; #$ '(%"*+(4,K '#!#-&*#'" (!3 3"-#*(%"3 /#4;-&*#'" 74(,, 6",,"4,K

74(A"3 -"*('+- 6",,"4,< F7.*+!", (!3 0(44 !(+4,K 74(,, /"!3(!%,< '(-" &"(3,< F7.*+!", (!3 +!4(;,K (!3 #%&"*

'+,-"44(!"#., #5)"-%,8 G&" $.44 ,.*6"; +, /*","!%"3 +! H//"!3+1 L< G(54" 5 0+%& ( ,.''(*; +! G(54" M8

 5)"-% %;/" @.'5"* N#-(%+#! :!#0! O"*-"!%(7"

>"(3, PQRR S=TM QMU

V4(,, 6",,"4 $*(7'"!%, LWM LL= RTU

 !" #$%%&!!$'# () LSS LTQ XTU

*+,& =Q Q =SU

V4(,, /"!3(!%,Y$*(7'"!%, LR LT WMU

 %&"* 74(,, #5)"-%, LQ R PPU

V4(A"3 -"*('+- 6",,"4,Y$*(7'"!%, LMR XT PLU

V4(A"3 -"*('+- 0(44 !(+4, =Q =S XXU

 %&"* 74(A"3 -"*('+- #5)"-%, LL Q WWU

Z(+"!-"Y$*+% #5)"-%, R W RLU

?;4+!3"* ,"(4, [6+%*"#.,\ =T T TU

?;4+!3"* ,"(4, [!#!I6+%*"#.,\ LQ T TU

G#%(4 WSTW SWQP QRU

G(54" MJ B.*6"; #$ 6+%*"#., '(%"*+(4, +! '.,".' (,,"'54(7"

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

G&" !.'5"*+!7 ,;,%"' #$ %&" @.A+ (,,"'54(7" 0+%&+! %&" B"'+%+- C.,".' +, ,#'"0&(% -#'/4"1 (!3 (

5*+"$ #.%4+!" +, 7+6"! &"*" (, (! (%%"'/% %# -4(*+$; %&+,8 ](-& #5)"-%< #* ,'(44 7*#./ #$ #5)"-%, +! ,#'"

WQ



 !"#"$ %!" &'(#) ! *+"#+* )+*,#- .) '/" !  #""'.) ')/. /0# *+"#+*  .11# /'.)2 30'" )+*,#- '" 4-#56#7

,8 9:;<$ /0# 8#!- /0# *!=.-'/8 .> /0# 5)7" %#-# '*4.-/#7$ /0#) /%. >+-/0#- /%. 7'&'/ )+*,#-" %0' 0 %#-#

!""'&)#7 "#?+#)/'!118$ /0#-#>.-# ! /84' !1 !  #""'.) )+*,#- >.- !) '/#* >-.* /0# @+A'  .11# /'.) %.+17 ,#

9:;<2BC29D$ %0' 0 -#1!/#" /. ! &-.+4 .> &1!"" (#""#1 >-!&*#)/"2 E) !77'/'.) /. /0'" )+*,#- *!)8 .> /0#

.,=# /" !1". 0!(# 5#17 )+*,#-" #'/0#- -# .-7#7 .) /0# .,=# / '/"#1> .- .) '/" !  .*4!)8')& 1!,#12 30#"#

5#17 )+*,#-" -#1!/# /. /0# 8#!- !)7 *.)/0 /0!/ /0# .,=# / %!" >.+)7 !)7 -# .-7#7 !/ /0# "'/# /0#) !

>+-/0#- 5)7 )+*,#-$ >.- #6!*41#$ ;<FCFG9$ -#1!/#" /. &1!"" 4#)7!)/ >-!&*#)/" #6 !(!/#7 7+-')& H#,-+!-8

.> 9:;< /0#"# ,#')& /0# G9"/ .,=# / -# .-7#7 /0!/ *.)/0I /0# 5#17 )+*,#- '" !1". 1')J#7 /. /0# .-'&')!1

5)7 1. !/'.) .> /0# .,=# /2 K.*# .,=# /" !1". 0!(# ! -..* )+*,#- -# .-7#7 #'/0#- .) /0# .,=# / .- .) '/"

1!,#12 30'" '" 7'" +""#7 >+-/0#- ') "# /'.) L2L2

 !"!" #$%&'

M#!7" !-# /0# *."/ )+*#-.+" .,=# / /84# )./#7 >-.* @+A'2 K/!-- #"/'*!/#7 /0!/ 9N$<<< ,#!7" %#-# 4-#"#)/

') /0# /#*41#  .*41#6 !1.)# O9:;:P:LQ2 R -#('#% .> /0# !""#*,1!&#  +--#)/18 0#17 !/ /0# K#*'/' S+"#+*

#"/'*!/#" /0!/ /0#-# !-# ,#/%##) >.+- !)7 5(# /0.+"!)7 ,#!7"  +--#)/18 ') /0# *+"#+* !""#*,1!&#$

#6 1+7')& /0# 1!-&# )+*,#- .> ,#!7" .) 7'"41!82 T)18 %0#-# ! /./!1 )+*,#- .> ,#!7" %!" )./#7 %'/0')

/0# 1!,#11')& %!" /0# )+*,#- .> ,#!7" %'/0') !) !  #""'.) &-.+4 -# .-7#7$ .- %0#-# /0# )+*,#-  .+17

,# ?+' J18  .+)/#7 U ./0#-%'"# ,#!7" %#-# )./#7 !" ,#')& V)+*#-.+"W '2#2 /0#-# %#-# /.. *!)8 /.  .+)/

?+' J18$ .- V(!-'.+"W %0' 0 *#!)" /0!/ /0# ,#!7" %#-# >-!&*#)/!-8 ". /0# .-'&')!1 )+*,#-  .+17 )./ #!"'18

,# !""#""#72 30-## /0.+"!)7$ /0-## 0+)7-#7 !)7 /0'-/##) ,#!7" %#-#  .+)/#7 ')7'('7+!118 !)7 '> !) !(#-!&#

.> D< '" +"#7 %0#-# V)+*#-.+"W 0!" ,##) )./#7 !)7 !) !(#-!&# .> 9< >.- V(!-'.+"W /0# /./!1 '" LN<;$ %0' 0

*!8 %#11 ,# !) +)7#-#"/'*!/#I /0# #6! / )+*,#- '" 7'X +1/ /. !""#"" 4-# '"#18 !" *!)8 !-# ,-.J#) !)7

>-!&*#)/!-82 30#-# !-# !1". 0+)7-#7" .> ,#!7"  +--#)/18 .) 7'"41!8 ". /0# ! /+!1 /./!1 '" 1'J#18 /. ,# *+ 0

0'&0#-2

30# ,#!7"  .)"'"/ .> ! (#-8 %'7# .> -!)&# .> 7#"'&)"$  .1.+-"$ "'A#" !)7 *!/#-'!1"2 30# (!"/ *!=.-'/8

!44#!- /. ,# *!7# >-.* ('/-#.+" *!/#-'!1$ ,+/ 4."/F7#4."'/'.)!1 4-. #""#"  !) *!J# '/ 7'X +1/ /. !""#""

/0# #6! / *!/#-'!1 +"#7P &1!""$ >!'#) # .- >-'/2 Y1!""$ >!'#) # !)7 >-'/ !-# -#1!/#7 ('/-#.+" *!/#-'!1"2 30#

7#5)'/'.)" .> /0#"# *!/#-'!1" 0!" (!-'#7  .)"'7#-!,18$ 0.%#(#-$ >.- /0# 4+-4."#" .> /0'" 4-.=# / &1!"" '"

7#5)#7 !" *!/#-'!1 /0!/ '"  .*41#/#18 ('/-#.+" '2#2 0!" ).  -8"/!11')# "/-+ /+-#I >!'#) # '" 7#5)#7 !" !

('/-#.+" *!/#-'!1  .)"'"/')& .> ! ?+!-/A  .-# %'/0 ! 7#1',#-!/#18 4-.7+ #7 &1!A# 1!8#- !)7 >-'/$ -!/0#- /0!)

'/" !1/#-)!/'(# *#!)')& .> !) ')/#-*#7'!/# "/!&# ,#/%##) -!% *!/#-'!1" !)7 &1!""$ '" 7#5)#7 0#-# !" ,#')& !

7#1',#-!/#18F0#!/#7 *!/#-'!1  .)/!')')& "'1' !$ !1J!1' !)7  .1.-!)/ %0' 0 0!" /0#) ,##) "0!4#7 ')/. '/" 5)!1

>.-*2 E) *!)8  !"#" '/ %!" )./ 4.""',1# /. 7#5)'/'(#18 '7#)/'>8 /0# *!/#-'!1 +"#7 %'/0.+/ >+-/0#- !)!18"'"

.> /0# .,=# /2

DG



 !"#$#%!&  !" #"$%& '()*$+)"% ,+*!+) *!" -.&".- $&&"-#/$0" '()&+&* (1 $ 2"34 ,+%" 3$)0" (1 *45"& $)%

&+6"&7 89$-5/"& (1 $/-(&* $// (1 *!" *45"& (1 #"$%& 3"5(3*"% +) *!" (3+0+)$/ "9'$2$*+() 3"5(3* ,"3" 1(.)%7

 !"&" +)'/.%"%: &5!"3+'$/ #"$%&; '4/+)%3+'$/ #"$%&7 "4" #"$%&; !.##"% #"$%&; 3+##"%<=.*"% #"$%&; #$33"/

#"$%&; %+&' #"$%&; &>.$3"<3"'*$)0./$3 #"$%&; -(./%"% &5$'"3 #"$%&; 6((-(35!+' #"$%&; $)% 03$)./$*"%

#"$%&7

 ?5!"3+'$/ #"$%&: *!"&" #"$%& ,"3" 1(.)% +) $ 3$)0" (1 &+6"& 3$)0+)0 13(- $ 1", -+//+-"*3"& $'3(&&

*( &"2"3$/ '")*+-"*3"&7  !"3" ,"3" $/&( 2$3+(.& '(/(.3& (#&"32"%@ !(,"2"3; $&&"&&+)0 *!" "9$'*

53(5(3*+()& (1 %+A"3")* '(/(.3& 53"&")* ,$& )(* 5(&&+#/" %." *( 5(&*B%"5(&+*+()$/ $/*"3$*+()7 ?(-"

&5!"3+'$/ #"$%& ,"3" $/&( +)/$+% ,+*! 0/$&& (1 $ '()*3$&*+)0 '(/(.37

 C4/+)%3+'$/ #"$%&: $0$+) *!"&" #"$%& ,"3" 1(.)% +) $ 3$)0" (1 &+6"& 13(- *+)4 ()"&; $ 1", -+//+-"*3"&

/()0; +) ,!$* $55"$3"% *( #" #/."; 3"% $)% ,!+*" 13+*; *( &(-" 2"34 /$30" 0/$&& "9$-5/"&; +)'/.%+)0

#"$% DEFG7HI7EG; ,!+'! +& $3(.)% J! '")*+-"*3"& /()0 $)% !$% +)/$4 (1 $ '()*3$&*+)0 '(/(.3 $* "$'!

")%7

 84" #"$%&: *!"&" #"$%& '()&+&* (1 &"2"3$/ /$4"3& (1 0/$&&; .&.$//4 (1 %+A"3")* '(/(.3& #.+/* .5 *(

3"&"-#/" $) "4"7 K0$+) *!"4 $3" 53"&")* +) $ 3$)0" (1 &+6"& 13(- DBI'- +) %+$-"*"3 .5 *( HBL'- +)

$ 1", '$&"&7

 M.##"% #"$%&: *!"&" $3" 53"&")* +) 0/$&& $)% (*!"3 -$*"3+$/&; '()&+&*+)0 (1 $ 3(.)% '")*3$/ #"$%

,+*! $ N!.#O (3 %+&' &!$5" $* "+*!"3 ")%7  !"4 '$) "+*!"3 #" -$%" +) ()" 5+"'" (3 !$2" !.#& (1 $

'()*3$&*+)0 '(/(.3@ ?*$33 )(*"& *!$* -$)4 (1 *!" 0/$&& "9$-5/"& $55"$3"% *( !$2" #"") (1 #/." 0/$&&

,+*! 4"//(, !.#& P?*$33 DEFE:JJEQ7

 R+##"%<=.*"% #"$%&: $ ).-#"3 (1 &5!"3+'$/ #"$%& ,+*! %+&*+)'* 3+##+)0 (3 =.*+)0 ,"3" $/&( )(*"% +)

*!" $&&"-#/$0"7  !" "9$'* )$*.3" (1 *!" -$*"3+$/& .&"% *( -$S"; $)% *!" (3+0+)$/ '(/(.3& (1; *!"&"

#"$%& ,$& %+T'./* *( $&&"&&7 DEFG7HL7LJ; 5+'*.3"%; +& $ *45+'$/ "9$-5/" +) ,!$* $55"$3& *( #" "+*!"3

$) $/*"3"% 0/$&& (3 13+*7

 U$33"/ #"$%&: $ 2$3+$)* () *!" '4/+)%3+'$/ #"$%& ,$& *!" #$33"/ #"$%& ,!+'! *$5"3 $* "$'! ")%7 K

).-#"3 (1 &+6"& $)% '(/(.3& ,"3" )(*"% ,+*! &(-" +)/$+% "9$-5/"& $/&( #"+)0 53"&")*7

 V+&' #"$%&: $ ).-#"3 (1 &+-5/" %+&' #"$%& ,"3" $/&( (#&"32"% ,+*!+) *!" $&&"-#/$0"7 K0$+) &"2"3$/

'(/(.3& $3" 53"&")*; +)'/.%+)0 &(-" 4"//(, #"$%& &.'! $& DEFG7HF7WE 5+'*.3"% +) X+0.3" L7

 ?>.$3"<3"'*$)0./$3 #"$%&: *!" $&&"-#/$0" $/&( '()*$+)& $ ).-#"3 (1 #"$%& ,+*! $ &>.$3" (3 3"'*$)B

0./$3 '3(&& &"'*+()7  !"&" $55"$3 *( #" 53"%(-+)$)*/4 (1 0/$&&@ !(,"2"3; +* +& %+T'./* *( #" '"3*$+)

+) -$)4 '$&"&7

WY



  !"#$% &$"'() *+$ %,&&$' %$#*"-./0"% (!"#$% &$"'( "%$ 1",%02 #3443- ,- *+$ "(($4&0".$ "-' "%$

!%$($-* ,- ',5$%$-* *2!$( 31 4"*$%,"0( "-' ($6$%"0 #303/%(7 "( 1"% "( #"- &$ 3&($%6$'8 9.",- " %"-.$

31 (,:$( "%$ !%$($-* 1%34 (4"00$% $;"4!0$( "%3/-' <#4 "#%3(( *3 0"%.$% 3-$( ($6$%"0 #$-*,4$*%$(

"#%3((= <>?@ A<8B7 ,( " 4$',/4 (,:$' $;"4!0$ ,- C+"* "!!$"%( *3 &$ '"%D &0/$ 1%,*8

 E3343%!+,# &$"'() " (4"00 -/4&$% 31 &$"'( ,- *+$ (+"!$ 31 6"%,3/( "-,4"0( C$%$ -3*$' ,- *+$

"(($4&0".$7 *+$ #3443-$(* &$,-. 1%3.( "-' F,$(8 G+$($ "!!$"% *3 &$ 4"'$ 1%34 &0/$ 3% C+,*$ 1%,*8

 H%"-/0"*$' &$"'() " (4"00 -/4&$% 31 .%"-/0"*$' &$"'( C$%$ 3&($%6$' ,- *+$ "(($4&0".$7 #3-(,(*,-.

3-02 31 %$' 3% C+,*$ 1%,*7 43(* 31 *+$($ "%$ 3- ',(!0"2 &/* <>?@8AI8?? J!,#*/%$'K #0$"%02 (+3C( *+$

L.%"-/0$(M !0"#$' 3-*3 " (4"00 (!+$%,#"0 &$"'8

G+$ (!+$%,#"07 #20,-'%,#"07 &"%%$0 "-' ',(# &$"'( C$%$ *+$ 43(* #3443- *2!$7 C,*+ $2$ &$"'( "0(3 &$,-.

%$0"*,6$02 #3443-= 4"-2 3*+$% *2!$( C$%$ 4/#+ %"%$% (/#+ "( *+$ .%"-/0"*$' &$"'(7 31 C+,#+ 3-02 $,.+*

C$%$ 13/-'7 "-' *+$%$ C$%$ "0(3 " -/4&$% 31 /-,N/$ *2!$( (/#+ "( *+$ &0/$ 1%,* 3% 1",$-#$ &$"'7 <>?@8A@8>>7

C+,#+ ,( ,- *+$ (+"!$ 31 " &/-#+ 31 .%"!$(7 O,./%$ I ,00/(*%"*$( 43(* 31 *+$ *2!$( 4$-*,3-$'8

O,./%$ I) G2!$( 31 &$"') *3! %3C 0$1* *3 %,.+*7 (!+$%,#"0 &$"' <>?@8A?8P= 0"%.$ ,-0",' #20,-'%,#"0 &$"'

<>?@8AQ8>@7 (!"#$% &$"' <>?@8A<8B= 4,''0$ %3C) 2$003C ',(# &$"' <>?@8A?8P>7 &0/$ +/&&$' &$"' <>?@8AQ8IQ7

%,&&$' &$"' <>?@8AI8IR7 %$' .%"-/0"*$' &$"' <>?@8AI8??7 (N/"%$ ,-0",' &$"' <>?@8AQ8BQ7 %+34&3,'"0

&$"' <>?@8AQ8BR= &3**34 %3C) $2$ &$"'( <>?@8A?8Q>7 &%3D$- ,-0",' &"%%$0 &$"' <>?@8AQ8IB= .%"!$( &$"'

<>?@8A@8>>8 J-3* *3 (#"0$K

P>



 !"!#$%  !" #$%&'()* &+ )!" ,"$-. "/$#(0"- $'" ,12"3 (0 &0" .!$-" &' $0&)!"'3 4()! .#$11"' 02#,"'.

&+ '"-3 4!()"3 *"11&43 $#,"'5,'&40 $0- ,1$67 ,"$-.3 !&4"8"' 1$)"' $0$1*.(. (0-(6$)"- )!$) )!" 6&1&2' .""0

-(- 0&) $14$*. '"9'"."0) )!" &'(:(0$1 6&1&2' -2" )& 9&.);-"9&.()(&0$1 $1)"'$)(&0<  !"'" 4"'" $1.& 8"'* #$0*

,"$-. &+ (0-")"'#(0$)" 6&1&2'3 .26! $. )!&." (112.)'$)"- (0 =(:2'" >< ?$0* &+ )!" :1$.. ,"$-. +&20- 4"'"

-"6&'$)"- 4()! (01$*. &+ -(@"'"0) 6&1&2'. $. 6$0 ," .""0 (0 =(:2'" A<

=(:2'" >B C"$-. &+ 8$'(&2. 6&1&2'.3 $11 !"$8(1* 4"$)!"'"-

&'(') *"+,, -.,,.",

 !" D0- #(11"00(2# CE :1$.. 8".."1. 4()!(0 )!" #2."2# $.."#,1$:" 6&0.(.) &+ &8"' FDG +'$:#"0). +'&#

$0 2070&40 02#,"' &+ 6&'";+&'#"- :1$.. 8".."1.H $:$(0 )!(. -&". 0&) (0612-" &,%"6). &0 -(.91$*< I)$''

'"9&'). )!$) 0& (0)$6) 8".."1. 4"'" +&20- $0- )!$) () 4$. 9&..(,1" )!$) )!" 8".."1. !$- ,""0 -"1(,"'$)"1*

.#$.!"- -2'(0: )!" 1&&)(0: $0- -".)'26)(&0 &+ I)'$)2# JJ KFLMLBNOAP< J+ $ .(0:1" $66"..(&0 :'&29 (. )$7"0

$. '"9'"."0)(0: $ .(0:1" 8".."1 )!"0 DA 8".."1. $'" '"9'"."0)"- 4()!(0 )!" #2."2# $.."#,1$:"< Q&4"8"'3

)!"'" $'" $66"..(&0 :'&29. 4!(6! $99"$' )& .!$'" $ .(0:1" 8".."1 $0- &)!"'. 4!(6! 6&0)$(0 #&'" )!$0 &0"

8".."1 ,$."- &0 )!" +&'# $0- -"6&'$)(&0 &+ )!" +'$:#"0).<  !" +'$:#"0). (0 FLMG<>D<FG $0- FLMG<>D<FA

$99"$' )& $11 6&#" +'&# )!" .$#" 8".."1 ,$."- &0 )!"(' )!(670".. $0- )!" ,1$67 .)$(0(0: .""0 &0 #$0* &+

)!" .!$'-.< FLMG<>D<FO 6&0)$(0. +'$:#"0). +'&# $) 1"$.) )4& 8".."1.3 9&..(,1* #&'" $0- FLMG<>D<AM $1.&

6&0)$(0. $) 1"$.) )4& 8".."1. $0- )!"'" #$* 4"11 ," &)!"' :'&29. 4()! #21)(91" 8".."1.<  !"'"+&'" )!" "/$6)

02#,"' &+ 8".."1. 4()!(0 )!" $.."#,1$:" (. #&.) 1(7"1* )& ," !(:!"' )!$0 DA3 ,2) )!(. 6$00&) ," 8"'(R"-

-2" )& )!" +'$:#"0)$'* 0$)2'" &+ )!" &,%"6).<

 !" #$%&'()* &+ )!" 8".."1 +'$:#"0). $'" -"6&'$)"- "()!"' ,* (01$*. &+ 6&1&2'"- :1$.. &' (0 ."8"'$1 6$.". ,*

$--()(&0$1 S2)"- -"6&'$)(&0.< T!"'" )!" &'(:(0$1 6&1&2' &+ )!" :1$.. 6&21- ," $..".."- $11 &+ )!" 8".."1.

$99"$'"- )& ," )'$0.126"0) ,12" 4()! *"11&4 $0- 4!()" -"6&'$)(&0< Q&4"8"'3 #$0* 4"'" 8"'* !"$8(1*

$1)"'"- $0- )!" &'(:(0$1 6&1&2'. &+ )!" ,&)! )!" 8".."1 $0- (). -"6&'$)(&0 6&21- 0&) ," $.6"')$(0"- +'&#

)!"(' $99"$'$06" K=(:2'" LP< U .(0:1" .#$11 +'$:#"0) &+ $ )'$0.126"0) $#,"';6&1&2'"- :1$.. 8".."1 4$.

$1.& +&20-3 FLMG<>D<FM3 )!(. !$- $99"$'"- .(#(1$' )& &)!"' !"$8(1* $1)"'"- +'$:#"0). ,2) &0 .$#91(0: )!"

&'(:(0$1 6&1&2' 4$. '"8"$1"-<

VG



 !"#$% &' () *+,-./$+0% ",(11 2%11%, 3!4/ !5,(!6 6%.+$(4!+57 8) 9#4%6 2%11%,7 .) 2%11%, :$("0%54 3!4/ ;5%

6%.+$(4!+5< #5=5+35 +$!"!5(, .+,+#$

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

>%2%$(, %?(0*,%1 +: ",(11 1#5 6!1= *%56(541 3%$% :+#56 3!4/!5 4/% (11%08,("%< 4/% :$("0%541 1#""%14!5"

1!? +$ 1%2%5 *%56(541) @/% %?.(2(4!+5 $%*+$4 1#""%141 4/(4 4/%1% .+#,6 8% 8+4/ 6%.+$(4%6 A !"#$% BC(D

(56 *,(!5< /+3%2%$< +5,- ( 1!5",% 6%.+$(4%6 :$("0%54 3(1 5+4%6 AB&EC)F&)ECD) G,, +: 4/% :$("0%541 ($%

/%(2!,- (,4%$%6 8#4 4/% +$!"!5(, .+,+#$ .+#,6 8% 1%%5 +5 4/% 8$+=%5 %6"%1) @/% *%56(541 ($% ( 0!?4#$% +:

4$(51,#.%54 8,#% (56 +*(H#% 4#$H#+!1% ",(11%1< (1 :($ (1 .+#,6 8% +81%$2%6) I5 (66!4!+5 4+ 4/%1% ( :#$4/%$

10(,, 6%.+$(4%6 :$("0%54 3(1 :+#56< B&EC)JK)FK%) @/!1 :$("0%54 3(1 2%$- /%(2!,- (,4%$%6 3!4/ +5,- (

4/!5 .+$% +: ",(11 $%0(!5!5"< +5 1(0*,!5" 4/!1 3(1 1/+35 4+ 8% (08%$L.+,+#$%6 3!4/ ( *+11!8,% $%05(54

+: 0+#,6!5" 2!1!8,% 3!4/!5 4/% %?4%$5(, (,4%$(4!+5 ,(-%$1 A !"#$% BC8D) @/!1 3+#,6 (**%($ 4+ 8% ( #5!H#%

+8M%.4< 4/%$% 3(1 5+ 0%54!+5 +: *%56(541 !5 4/!1 .+,+#$ +: ",(11 3!4/!5 4/% %?.(2(4!+5 $%*+$4 +$ ;561

5+4%8++=1 (56 4/#1 :($ 5+ *($(,,%,1 :$+0 .+54%0*+$($- N%($ O(14%$5 1!4%1 /(2% 8%%5 :+#56)

 !"#$% BC' (' 6%.+$(4%6 1#5 6!1= *%56(54 A>4($$ B&EP' Q,(4% BKCD7 8' (08%$L.+,+#$%6 *%56(54 :$("0%54<

B&EC)JK)FK%

FB



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

 !"## $%&'( )* "+, -$+((. /,) 0+"1 2$%# +30 )3# -"##3. ,#"# *)%30 ,4/!43 /!# +((#&2$+-# +$)3-(40# +3

%313),3 )25#6/ )* ,!4/# -$+(( ,!46! 6)%$0 ')/#3/4+$$7 2# +3 43-)/8 9:;<8=>8?= +30 9:;<8=>8@< 6)3(4(/ )*

(#A#"+$ *"+-&#3/( )* /"+3($%6#3/ 0+"1 2$%# -$+(( 43 + A#"7 -))0 (/+/# )* '"#(#"A+/4)38 9:;<8=>8?B 4( + $+"-#

$%&' )* /"+3($%6#3/ '+$# -"##3 -$+(( 6)3/+4343- &%$/4'$# +4" 2%22$#(8 9:;<8=>8@: 4( + 6%"A#0 2+" )* )'+C%#

,!4/# -$+(( 6)A#"#0 27 + /!461 2#4-# +$/#"+/4)3 $+7#". /!# #D+6/ *)"& )* /!# )25#6/ 4( %36$#+" 2%/ 4/ 6)%$0

2# + *"+-&#3/ *")& + &%6! $+"-#" )25#6/ )" +3 43-)/ )* "+, -$+((8

 !"!* +,-./ '(%)) 012.3,)

E#A#"+$ )/!#" /7'#( )* -$+(( )25#6/( ,#"# 3)/#0 ,4/!43 /!# &%(#%& +((#&2$+-# 436$%043- + &+6# !#+0.

F-%"43#( +30 + (/)3# '$+C%# ,4/! 6)$)%"#0 -$+(( 43$+78 E#A#"+$ &+6# !#+0( +"# 0#(6"42#0 ,4/!43 /!#

#D6+A+/4)3 "#')"/ GE/+"" 9:;:H:IJ 2%/ )3$7 /,) #D+&'$#( ,#"# *)%30 ,4/!43 /!# &%(#%& +((#&2$+-#.

9:;<8=>8>I. 6)3(4(/43- )* 2$%# -$+(( ,4/! 7#$$), -$+(( -$)2%$#( +00#0 +( 0#6)"+/4)3 GK4-%"# 99+J +30 + '$+43

'+$# 2$%# &+6# !#+0. 6%""#3/$7 )3 04('$+78  !"## F-%"43#( +"# 3)/#0 ,4/!43 /!# +((#&2$+-#. +$/!)%-! )3$7

/,) +"# &#3/4)3#0 43 /!# #D6+A+/4)3 "#')"/. +3 +34&+$ F-%"43# *")& /!# '+$+6#L +30 +3 M(!/+" F-%"43#

*")& /!# 3)"/!#+(/#"3 "#(40#3/4+$ +"#+ GE/+"" 9:;:H 9?;L;<BJ8 N$$ )* /!# F-%"43#( +"# #D/"#&#$7 +$/#"#0

+30 43 + A#"7 *"+-4$# (/+/# &+143- 4/ 04O6%$/ /) (## ,!+/ /!#4" )"4-43+$ *)"& +30 6)$)%" &4-!/ !+A# 2##3L

/!# 4$$%(/"+/#0 #D+&'$#. K4-%"# 992. !+( +$() 2##3 #D/#3(4A#$7 "#(/)"#0 &+(143- &+37 0#/+4$(8 P3# )* /!#

/,) -$+(( 43$+40 '$+C%#( &#3/4)3#0 ,4/!43 /!# #D6+A+/4)3 "#')"/ ,+( *)%30 43 /!# &%(#%& +((#&2$+-#

6)3(4(/43- )* ,!4/# $4&#(/)3# )A#"$+43 27 + /!43 $+7#" )* 7#$$), -$+(( 43 '))" 6)304/4)3. 9:;<8=>8><8 Q4-!/

)/!#" (&+$$ )25#6/( 436$%043- (#A#"+$ +&%$#/( ,#"# +$() 3)/#0 43 /!# +((#&2$+-#8

K4-%"# 99H +H 2$%# -$+(( &+6# !#+0 ,4/! 7#$$), 0#6)"+/4)3L 2H *"+-&#3/ )* -$+(( F-%"43# G,4/! "#(/)"+/4)3J

I>



 !"#$% &'( )( *)$+,%!-%. /)!%01% 2%--%,3 +( /$)"*%04 5'6

 !"!# $%&'()'

78% *)$+,%!-%. /)!%01% 2%--%, /$)"*%04- )$% )*90"-4 48% +%-4 :09;0 9+<%14- /9#0. )4 5#=!> 78%? 190-!-4

9/ ,)?%$- 9/ .!@%$%04 19,9#$%. *)4%$!), !0 $%.A ;8!4%A ?%,,9; )0. +$9;0 ;!48 +,#% ",)-- )$%)- $%B9$4%. !0

90% -)*B,% C !"#$% &')D> 78%-% 9+<%14- 8)2% +%%0 -4#.!%. !0 -9*% .%4)!, )0. 48%$% 8)- +%%0 190-!.%$)+,%

.%+)4% )- 49 ;8)4 *)4%$!), 48%? )$% *).% 9/ ;!48 !4 +%!0" .%-1$!+%. )- *9-)!1 ",)-- CE)$)" &FGH(&IFDA

/)!%01% )0. ",)--? /)!%01% )4 .!@%$%04 -4)"%- CJ!,?K#!-4 )0. E$!,, &FFI(&HD> L$%2!9#- ;9$: 8)- -#""%-4%. 48)4

48%-% 9+<%14- )$% 094 4$).!4!90), /)!%01%A ,)1:!0" ) -%B)$)4% ",)=% ,)?%$A +#4 48%? .9 094 )BB%)$ 49 +% ",)--%-

%!48%$ CJ!,?K#!-4 )0. E$!,, &FFI(&HD> 78$%% /$)"*%04- ;%$% /9#0. !0 48% *#-%#* )--%*+,)"% )0. 48%$%

!- ) 2%$? ,)$"% /$)"*%04 90 .!-B,)?> 59 +,#% ",)--? )$%)- ;%$% /9#0. !0 )0? 9/ 48% /$)"*%04- %M)*!0%.

!0 48!- -4#.? )0. 90% -)*B,% C&FIH>N'>'D 8). )0 %M4$%*%,? 48!1: +)-% )0. -89;%. -!"0- 9/ -!"0!O1)04

190-9,!.)4!90 )0. 190-%$2)4!90> P 0%; -)*B,% 9/ 48!- *)4%$!),A -89;0 !0  !"#$% &'+A ;)- /9#0. .#$!0" )

-#$2%? 9/ -9*% #0)11%--!90%. )$4%/)14- !0 48% -#**%$ 9/ 'HHN C-)*B,% 5'6D !4 8). +%%0 *!-!.%04!O%. )0.

B,)1%. )*90"-4 ) 19,,%14!90 9/ 9$")0!1 *)4%$!),-> 78!- -)*B,% ;)- !04%$%-4!0" )- !4 1904)!0%. )BB)$%04,?

",)--? )$%)- 9/ ) 1$%)*? 19,9#$ )*90"-4 48% $%.A ;8!4% )0. ?%,,9; )$%)-> P -!0",% %M)*B,% 9/ ) ",)=%.

/)!%01% 2%--%, /$)"*%04 ;)- /9#0. !0 48% )--%*+,)"% C&FIH>6G>QD 48% ",)=% ,)?%$ )BB%)$%. 49 +% ) 1$%)*?

?%,,9; 19,9#$ +#4 !4 ;)- #01,%)$ ;8%48%$ 48!- ;)- !4- 9$!"!0), 19,9#$ 9$ 094> R%2%$), +%).- 489#"84 49 +% 9/

/)!%01% ;%$% /9#0. )- ;%,,A 89;%2%$A !4 !- 9/4%0 .!S1#,4 49 .!-4!0"#!-8 +%4;%%0 /)!%01% ;8%$% 48% ",)=% 8)-

.!-)BB%)$%. 48$9#"8 ),4%$)4!90 B$91%--%-A )0. 948%$ *)4%$!),- -#18 )- /$!4>

TI



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

 ! "!#$%#&'#( )!( *+, + -#,,#. /0+12#!' *34&3 *+, +%%#+0#( '5 6# 2+(# 5/ 6."# /04'7 834, 3+( 6##!

'35"13' '5 6# + 1.+9#( 50 %+4!'#( -#,,#. 6"' 5! ,+2%.4!1 '3# 6."# &5.5"0 *+, /5"!( '5 #$'#!( 0413' '305"13

'3# /0+12#!' :;41"0# <=>7 83# -#,,#. /0+12#!' +%%#+0, '5 6# /052 + .+01# ,3+..5* (4,3 *34&3? 6+,#( 5! '3#

&"0-# 5/ '3# 042? 2",' 3+-# 6##! 5/ ,52# &5!,4(#0+6.# (4+2#'#0@ 4' *5".( +%%#+0 '5 3+-# 6##! 2+(# 6A

25".(4!1 +, ,52# 5/ '3# 50414!+. 25".(#( (#&50+'45! 0#2+4!, :;41"0# <=>7 83# -#,,#. /0+12#!' 4, %5,,46.A

'3# /04' &"% /0+12#!' 2#!'45!#( 4! '3# #$&+-+'45! 0#%50' :B'+00 <C=CDC<>? +.'35"13 4' .+&E, '3# %4#0&#( 042

2#!'45!#( 4! '3# 0#%50'7  !5'3#0 "!","+. )!( *+, + 0+* ."2% 5/ 6."# %412#!'? '34, 56F#&' 3+( +%%#+0#(

'5 6# + ,'5!# *4'3 ,52# 10##! &5.50+'45! +''+&3#( '5 4'? 35*#-#0? 5! ,+2%.4!1 '3# 6."# %412#!' "!(#0!#+'3

*+, 0#-#+.#( :;41"0# <G>7 83# ."2% *+, .55,# +!( &0"26.A 0+'3#0 '3+! ,5.4(? .4E# '3# -#,,#. /0+12#!'?

%#03+%, ,"11#,'4!1 '3+' '34, *+, 4!'#!(#( /50 *+.. %+4!'4!1 50 5'3#0 (#&50+'45!7

;41"0# <=D H1A%'4+! 6."# -#,,#. /0+12#!' <C=I7GJ7<G

;41"0# <GD H1A%'4+! 6."# %412#!'? 0+* ."2% +!( &.5,# "% 5/ 4!'#0450

 !"!0 1&-)+2/3 4/*-4

 ,"0-#A *+, +.,5 2+(# 5/ '3# &A.4!(#0 ,#+., +, ,#-#0+. 5/ '3#2 +%%#+0#( '5 6# 2+(# /052 -4'0#5", 2+'#04+.,7

8340'AK,4$ &A.4!(#0 ,#+., +0# 3#.( *4'34! '3# 2",#"2 +,,#26.+1#? 4!&."(4!1 '3# 5!#, &"00#!'.A 5! (4,%.+A7

L/ '3#,# MI +%%#+0#( '5 6# %5'#!'4+..A 2+(# /052 -4'0#5", 2+'#04+.? ;41"0# <N+? +.'35"13 *3#'3#0 '34,

*+, /04' 50 /+4#!&# *+, "!&.#+07 83# 0#,' +%%#+0 '5 6# ,'5!# 50 '#00+&5''+? ;41"0# <N6 +!( <N&7

OG



 !"#$% &'( )*+!,-%$ .%/+.( /0 1!2$%3#. 4/2%$!/+ 5&6780980:6;< =0 .23,% 5&67809:078;< >0 2%$$/>322/

5&67809807?;

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

@A%,2*B.!C D$/"4%,2. D$34 &? 1%..%+.E / .!,"+% =%/- /,- / =$/>%+%2 D$/"4%,2 >3,.!-%$%- 23 =% D$34 +/2%$

>3,2%C2. A%$% D3#,- A!2F!, 2F% 4#.%#4 /..%4=+/"%0 @F% 1%..%+. -!G%$ D$34 2F% H$3,I% J"% "+/..%. !,

2F/2 2F%* /$% #.#/++* >3+3#$+%.. /,- 2$/,.+#>%,2 /,- F/1% 4#>F 2F!,,%$ A/++. -#% 23 F/1!," =%%, =+3A,

$/2F%$ 2F/, >3$%BD3$4%-< .34% %C/4K+%. /+.3 F/1% 43#+- =+3A,E D/>%2%- 3$ !,.>$!=%- -%>3$/2!3,E /. >/,

=% .%%, !, 2F% -$/A!,". 3D 2F%.% "+/..%. D$34 2F% %C>/1/2!3, $%K3$2E  !"#$% &L0 @F%.% "+/..%. -!.K+/* /

$/,"% 3D 2!,2. D$34 =%!," >34K+%2%+* >3+3#$+%.. 23 / K/+% =+#%B"$%%, 3$ "$%%, 2!,2< F3A%1%$E &67809:079 !.

2$/,.+#>%,2 =+#% /,- 2F% =$/>%+%2 D$/"4%,2 5M&:?; !. =+/>N "+/..0

 !"#$% &L( O$/A!,". 3D 2*K!>/+ P/2% "+/.. D3$4. 5Q2/$$ &676( R+/2% &?8;

 !"!## ,*&-(. /(0&12/+

J +/$"% ,#4=%$ 3D "+/I%- >%$/4!> 3=S%>2. /$% >3,2/!,%- A!2F!, 2F% 4#.%#4 /..%4=+/"%0 @F%* !,>+#-%

"+/I%- >%$/4!> 1%..%+.E /,!4/+ T"#$!,%.E A/++ ,/!+. /,- 32F%$ 3=S%>2 2*K%. .#>F /. /, 3G%$!," .2/,- /,-

L'



 !"" #$%&'!()&*+ , - $*(. +$/$*  !"" *!)"+ &0 #)1$'$*( +)2$+3 +4!5$+ !*# +(!($+ &0 5'$+$'/!()&* !'$ 5'$+$*(

 )(4)* (4$ 67+$76 %&""$%()&*  )(4 88 9:7')*$+ ;<):7'$ 8=> !*# &(4$' &?@$%( (.5$+, -$* "!':$". )*(!%(

:"!2$# %$'!6)% /$++$"+  $'$ *&($# !"&*:+)#$ 8A= :"!2$# %$'!6)% /$++$" 0'!:6$*(+3 6!*. 0'&6 !%%$++)&*

:'&75+ 8BCD,EF,83 8BCD,E8,F !*# 8BCD,EF,G,

<):7'$ 8=H I"!2$# %$'!6)%+H  !"" *!)" !*# ")&* 9:7')*$+

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

-4$ 5'$+$'/!()&* &0 (4$ ?$!#+ !55$!'$# (& /!'.  )#$". !%'&++ (4$ !++$6?"!:$ 0'&6 +&")# $J!65"$+  4)%4

'$(!)*$# (4$)' &'):)*!" 0&'6 !*# 67%4 &0 (4$)' &'):)*!" %&"&7' (& $J('$6$". 0'!:)"$ !*# 0'!:6$*(!'. $J!65"$+,

-4$ :"!++ /$++$"+ !"+& +4& $# !  )#$ /!')!()&* )* (4$)' 5'$+$'/!()&* !:!)*  )(4 +&6$ )* ! :&&# +(!($ &0

5'$+$'/!()&*  )(4 +):*)9%!*( !6&7*(+ &0 (4$ &'):)*!" :"!++ 5'$+$*( !*# &(4$'+ )* ! 5&&' +(!($ 4!/)*:

%&65"$($". #$/)(')9$#, -4$ :"!++ 5$*#!*(+ :$*$'!"". '$(!)*$# +&6$ &'):)*!" :"!++3 ?7( 4!# +):*)9%!*(

!"($'!()&* "!.$'+ +&6$ !55!'$*(". %4!"K. !*#  4)($3 &(4$' +4& )*: ! :'$$*)+4 ()*:$, L)(4&7( $J%$5()&* (4$

9:7')*$+ !55$!'$# )* $J('$6$". 5&&' %&*#)()&*3 ?$)*: "):4( !*# M!K.  )(4 *& &'):)*!" :"!++ '$6!)*)*:3 (4$

6!%$ 4$!#  !+ ?$(($' 5'$+$'/$# '$(!)*)*: ! +&")# %4!'!%($', N. %&*('!+(3 (4$ '! :"!++  !+ )* $J%$""$*(

%&*#)()&*  )(4 ")(("$ &' *& !"($'!()&* /)+)?"$, -4$ 5'$+$'/!()&* !*# !"($'!()&* &0 (4$ :"!++$+  )"" ?$ #)+%7++$#

)* #$(!)" )* %4!5($' G,

 !" #$%&'( )* &+,%')$- ./,'%+/0- %'1)%2'2 +3 432- 3),'5))6-

O* !##)()&* (& +7'/$.)*: (4$ /)('$&7+ 6!($')!" 4$"# )* (4$ 67+$76 )(  !+ !"+& #$%)#$# (& '$/)$ (4$ /)('$&7+

9*#+ '$%&'#$# )* (4$ 9*#+ *&($?&&K+, -4$+$ *&($?&&K+ :)/$ (4$ 9$"# *76?$'+ 0&' $!%4 &?@$%( &' :'&75 &0

&?@$%(+ !"&*:+)#$ ! ?')$0 #$+%')5()&* &0 (4$ )($6 !*# (4$ "&%!()&* )*  4)%4 )(  !+ 0&7*# ;<):7'$ 8A>, -4$

6!@&')(. &0 (4$+$ '$%&'#+  $'$ K$5( ?. (4$  )0$ &0 (4$ $J%!/!()&* !'%4)($%(3 P6!*7$" L)"$*+K.3 ;Q(!'' 8BC8>

$!%4 +$!+&* 0'&6 R&/$6?$' 8BFA !*# S!'%4 8BC8, -4$ 8BF=TFA *&($?&&K+ !'$ 67%4 "$++ #$(!)"$# !*# !'$

)* ! #)1$'$*( 4!*#U 7*0&'(7*!($". )(  !+ *&( 5&++)?"$ (& !+%$'(!)*  4&  '&($ (4$+$, -!?"$ % )* V55$*#)J

GG



 !"#$%&' #(" )%#*"+,' -$#"*%$&' .+#"! /%#(%. #("'" #"0#' /%#( $ ',--$*1 #$2&" 2"&+/ 34$2&"  567 8 9$*#

+: #(%' 9*+;"'' %.)+&)"! ;*"$#%.< $ !%<%#$& *";+*! +: #(" =.!' .+#"2++>' 21 9(+#+<*$9(%.< "$;( 9$<"? #(%'

/$' !+." 2";$,'" #(" .+#"2++>' $*" *$9%!&1 !"#"*%+*$#%.< !," #+ $<" $.! ($.!&%.<7

@%<,*"  AB C$<" :*+- =.!' .+#"2++>D /%#( &$#"* ;+**";#%+.

E2F";# #19" G,-2"*

H"$!' IJKJ

L&$'' )"''"& :*$<-".#' MN

 !" #$%%&!!$'# () M5

*+,& N

L&$'' 9".!$.#'O:*$<-".#' I

E#("* <&$'' +2F";#' MP

L&$Q"! ;"*$-%; )"''"&'O:*$<-".#' MP

L&$Q"! ;"*$-%; /$&& .$%&' PR

E#("* <&$Q"! ;"*$-%; +2F";#'  R

@$%".;"O:*%# +2F";#' R

S1&%.!"* '"$&' 3)%#*"+,'6 MR

S1&%.!"* '"$&' 3.+.T)%#*"+,'6 K5

4+#$& IPAI

4$2&"  5B U,*)"1 +: =.!' .+#"2++>'D ',--$*1 #$2&"

PN



 !"!# $%&'(

 !"! #$%&'( )*'+$& %' #$*,- ./ -)%''( /0*+( /%*$,1$( 2%'+$ %,& 1.32.'*+*.,( %0$ 0$1.0&$& *, +4$ 5,&' ,.+$#..6'7

84$0$ % ,93#$0 :%' ,.+ 20$'$,+ *7$7 :4$0$ %, $,+0; '+%+$& <=%0*.9'> #$%&' .0 <-0.92> ./ #$%&' ?" :%'

9'$&( #$*,- +4$ %=$0%-$ ./ %)) ./ +4$ -0.92' ,.+$& *, +4$ 5,&' 0$1.0&7 @.32.'*+*., %,& 2%'+$ %22$%0 +.

4%=$ #$$, -$,$0%) +$03' 9'$& :4$0$ +4$ $A%1+ 3%+$0*%) :%' ,.+ 1)$%0 %,& *+ *' 20.#%#)$ +4%+ 3.'+ ./ +4$

#$%&' )*'+$& %' '914 %0$ ./ =*+0$.9' 3%+$0*%)7 B*=$, C+%00>' $'+*3%+$ +4%+ ?D(EEE #$%&' :$0$ 0$1.=$0$& /0.3

F$32)$ G %).,$ H? " I !J( *+ :.9)& %22$%0 +4%+ 3%,; :$0$ $*+4$0 ,.+ 0$1.0&$& %+ +4$ +*3$ .0 &*& ,.+ 3%6$

*+ *,+. +4$ 39'$93 1.))$1+*.,7 K, +4$ ? LMNLO '$%'., ,.+$#..6' #$%&' :$0$ .,); 0$1.0&$& #; ,93#$0'(

4.:$=$0( *, +4$ )%+$0 ,.+$#..6' $%14 #$%& :%' 0$1.0&$& *,&*=*&9%)); :*+4 % &$'10*2+*.,( 3$%'90$3$,+'( %,&

./+$, % '3%)) &0%:*,-7 F4*' )$=$) ./ &$+%*) 2$0'*'+$& 9,+*) +4$ =$0; )%0-$ -0.92' ./ #$%&' #$-%, %22$%0*,-

.,1$ +4$ $A1%=%+*., ./ F$32)$ G :%' 9,&$0:%; :4$, +4$ #$%&' %0$ %-%*, .,); 0$1.0&$& %' ,93#$0' :*+4

% -$,$0%) &$'10*2+*., ./ +4$ -0.927

 !"!) *+&(( ,%((%+(

F:$,+; '$=$, *,'+%,1$' ./ -)%'' =$''$)'( =$''$) /0%-3$,+' .0 -0.92 ./ /0%-3$,+' %0$ 0$1.0&$& *, +4$ 5,&'

,.+$#..6'P 9,/.0+9,%+$); +4$ ,93#$0 ./ /0%-3$,+' :*+4*, % -0.92 :%' ,.+ 9'9%)); 0$1.0&$&7 Q/ +4$'$(

'$=$, %0$ 0$1.0&$& %' 1.3*,- /0.3 -0%=$' *, +4$ )%+$0 1$3$+$0;( )$%=*,- LE *,'+%,1$' %' #$*,- /0.3 R0.,S$

G-$ 1.,+$A+'7 F4*' *' /$:$0 +4%, '9--$'+$& #; +4$ %11$''*.,$& -0.92' 20$'$,+ *, +4$ 39'$937 K+ *' 2.''*#)$

+4%+ '.3$ ./ +4$ -)%'' :%' ,.+ 0$1.0&$& *, +4$ 5,&' ,.+$#..6' $*+4$0 #$1%9'$ +4$0$ :%' ,.+ +*3$ +. 0$1.0&

+4$3 .0 +4%+ -)%'' =$''$) /0%-3$,+' :$0$ 3*'*&$,+*5$& %,& 0$1.0&$& %' %,.+4$0 3%+$0*%)7 K+ *' 1)$%0 /0.3

+4$ 5,&' ,.+$#..6' +4%+ +4$ &$1.0%+$& -)%'' :%' ./+$, 0$1.0&$& %' 2%*,+$& 2.++$0;( .0 %,.+4$0 3%+$0*%)

'914 %' 1.32.'*+*.,( %,& 3%,; $,+0*$' 4%=$ % 1.00$1+*., %&&$& %+ % )%+$0 &%+$( 2.''*#); #; T*14%0& C+%00

HU*-90$ ?OJ7 F4$0$ *' %)'. % )%16 ./ 1.00$)%+*., #$+:$$, +4$ 5,& ).1%+*.,' 0$1.0&$& *, +4$ ,.+$#..6' %,&

+4$ ).1%+*.,' 0$1.0&$& *, +4$ 39'$93 %''$3#)%-$ '9--$'+*,- +4%+ 3%,; ./ +4$ -)%'' .#V$1+' 0$1.=$0$& :$0$

$*+4$0 ,.+ %11$''*.,$& *,+. +4$ 39'$93 1.))$1+*., .0 +4$*0 5$)& ,93#$0'W).1%+*.,' :$0$ ,.+ 0$1.0&$& .,

%11$''*.,7

 !"!" *+&(( -(./ '0(12 3%/'&/4( &/' 546%7 589%:4(

F4$0$ %0$ ,*,$ *,'+%,1$' ./ -)%'' 2$,&%,+' .0 2$,&%,+ /0%-3$,+' 0$1.0&$& *, +4$ 5,&' ,.+$#..6' *,1)9&*,-

.,$ -0.92 ./ +40$$ 2$,&%,+'7 F4*' 1.32%0$' +. $*-4+ 2$,&%,+' .0 -0.92 ./ 2$,&%,+ /0%-3$,+' /.9,& *,

+4$ 39'$93 %''$3#)%-$( *,1)9&*,- % '3%)) %3#$0N1.).90$& /0%-3$,+ :*+4 3.9)&$& &$1.0%+*.,7 X.:$=$0(

%)) #9+ +:. ./ +4$ 2$,&%,+' *, +4$ 39'$93 %''$3#)%-$ %0$ 9,&$1.0%+$&7 F:. &$1.0%+$& 2$,&%,+' %0$

3$,+*.,$& *, +4$ 5,&' ,.+$#..6'( "ENLN?ML %,& "ENLN!LD( #.+4 ./ :4*14 %0$ 0$1.0&$& %' *,+%1+7 Y*+4$0 ./

DO



 !"#" $%&'( )" *+,-./+.,- )&  !" 01)"23$%'%&2"( 42051"6 (%"# 6% 077"02  % )" 1"6 8%6"( 86  !" 96(#

6% ")%%:#. ;((8 8%60''<  !" "=$0>0 8%6 2"7%2 86(8$0 "#  !0  !"2" ?"2"  !2"" (8# 86$  <7"# %4 ("$%20 "(

7"6(06 #@ 817'<865  !0  !"2" ?"2" 1&' 87'" "=017'"# %4 "0$!  <7" AB 022 *+,+CDE*F. G!2"" 5'0## 10$" %2

# 0H !"0(# 02" 2"7%2 "( 42%1  !" 96(# 6% ")%%:# 0'%65#8(" 9>" 72%)0)'" 5'0## 7'0I&"#@  ?% 5'0## 95&286"#

06( *D #10'' %)J"$ # ("#$28)"( 0# 01&'" # %2 7"6(06 #. G!"2" 8# 0'#% 0 5'0## "<" 42%1 0 # 0 &" 06( 0

&6:6%?6 %)J"$ %4 7'086 ?!8 " 5'0##.

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

K6'< 9>" %)J"$ #@ "=$'&(865 )"0(# 06( $<'86("2 #"0'# 02" '8# "( 0# )"865 106&40$ &2"( 42%1 408"6$" %2 428 

?8 !86  !" 96(# 6% ")%%:#. G!8# 86$'&("# %6'< %6" 1"6 8%6 %4  !" 102)'"8#"( 408"6$" 10 "280'@ 0' !%&5!

#818'023'%%:865 %)J"$ # ?"2" #"02$!"( 4%2 &6("2 (8H"2"6 10 "280'  <7"# ?8 !86  !" 6% ")%%:#@ ?8 ! 4%&2

42051"6 # %2 52%&7# %4 42051"6 # )"865 72"#"6 86  !" 1&#"&1 $%''"$ 8%6. ;1%65  !" % !"2 %)J"$ # '8# "(

86 G0)'" $ A;77"6(8= *F  !" 428 $&7 A,-3*3L-DF 077"02#  % !0>" )""6 0$$"##8%6"( 0# *+,-./-.M, 6% "( 0#

N7%##8)'" 5'0## 42051"6 #O 86  !" 2"$"6 #&2>"<P 86 0((8 8%6 0 N$%17%#8 8%6 $&7 42051"6 O A,*3L3**F 8#  !"

408"6$" >"##"' 42051"6 @ *+,-.EM.D. G!8# ("1%6# 20 "#  !" (8Q$&' < %4 0##856865 10 "280'  <7"# )< >8#&0'

%)#"2>0 8%6 0'%6" 06(  !0 (8H"2"6 86 "272" 0 8%6# %4  !" #01" %)J"$ 02" 7%##8)'".

 !"!- ./$0&) (&+$1%(2

G?"6 < #8= 5'0R"( $"2018$ >"##"'# 02" 2"$%2("( 86  !" 96(# 6% ")%%:#@ $%1702"(  % *+M 42051"6 # 2"$%2("(

86  !" 1&#"&1 0##"1)'05"@ #&55"# 865  !0 106< %4  !" 5'0R"( >"##"' 42051"6 # ?"2" 6% 2"$%2("( S  !"

86 0$ >"##"'# 7"2!07# )"865 $%6#8("2"( %4 52"0 "2 817%2 06$". K4  !" L/ >"##"'# 86  !" 6% ")%%:#  !2"" 02"

6% "(  % )" 42%1 '0 "2 $%6 "= #@ "8 !"2 )0#"( %6  !" 077"0206$" %4  !" %)J"$ ALT3*-3D*F %2 02" 2"$%2("(

0# )"865 42%1 0 '0 " 520>" AL+3*L3L-,F. G!" 96(# 6% ")%%:# $%6 086"( /E 2"$%2(# 2"'0 865  % 5'0R"( ?0''

608'# %2 ?0'' 608' 42051"6 #P L/ ?"2" 4%&6( 86  !" 1&#"&1 0##"1)'05" #% 05086 106< "=017'"# ?"2" 6% 

0$$"##8%6"( 86 %  !" 1&#"&1. U84 ""6 % !"2 $"2018$ %)J"$ # ?"2" 0'#% 1"6 8%6"( 86  !" 6% ")%%:#@ 86$'&(865

#">"20' 95&286"#@ ?8 ! ** %)J"$ # 2"$%2("( 86  !" #&2>"< %4  !" 1&#"&1 0##"1)'05". G!" "=$0>0 8%6 2"7%2 

86(8$0 "#  !0  !"2" ?"2" #">"20' 1%2" "=017'"# %4 5'0R"( 95&286"#@ 86$'&(865 0 5'0R"( )%02O# !"0( ?!8$!

02" 6% 72"#"6 86  !" 1&#"&1 0##"1)'05" AB 022 *+,+C+TF.

 !"!3 4%5&+&'(&2 6&,7&&' ,8& '9,&699:2 $') (;++&', $22&16/$<&

V 8# $'"02 42%1  !" 0)%>" #&2>"<  !0 106< %4  !" %)J"$ # 2"$%>"2"( 42%1  !" "=$0>0 8%6 0 W&R8 ?"2"

6%  0:"6  %  !" B"18 8$ X&#"&1 0 Y02>02( Z68>"2#8 <. ; 4"? %)J"$ # 02" 86 % !"2 1&#"&1# 86  !" ZB;@

86$'&(865  !" B0$:'"2 X&#"&1@ 0'#% 0 Y02>02(P )&  !" 2"# %4  !" 96(# 2"1086"( 86 V20I 86  !" [05!(0(

/+



 !"#! $%&&#$'(%)* "## +#$'(%) ,-. /%0 1#'2(&"- 3)/%0'!)2'#&4 '5#0# 20# )% 1#'2(&#1 0#$%01" %/ 652' 6#)'

'% '5# 7285121  !"#! * 5%6#9#0* (' (" &(:#&4 '52'  2)4 %/ '5# %;<#$'" 1#"$0(;#1 () '5# =)1" )%'#;%%:"

2)1 #>$292'(%) 0#?%0' '52' 20# )%' ?0#"#)' () '5# 3+@ 6#)' '% 7285121- A)# %/ '5# /#6 %;<#$'" :)%6) '%

529# 8%)# '% 7285121 (" 2 8&2B#1 ;%20C" 5#21 () 211('(%) '% 2 ;%)# D"5'20 =8!0()# E+'200 FGHFI 2)1 '5#0#

 !"' 529# ;##)  2)4 %'5#0"- J(9#) 0#$#)' #9#)'" (' (" !)$#0'2() 652' '5# /2'# %/ '5#"# %;<#$'" (" '%124-

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

A)#  2<%0 ?20' %/ '5# "!09#4 %/ 9('0#%!"  2'#0(2&" () '5#  !"#! 62" '% 2""(8) 2"  2)4 =)1 &%$2'(%)" 2"

?%""(;&# '% '5# 2""# ;&28#- @" 2&0#214 )%'#1 #2$5 %;<#$'* %0 80%!? %/ %;<#$'" 521 '6% ?%""(;&# )! ;#0"

'5#  !"#! 2$$#""(%) )! ;#0* 2)1 '5# =#&1 )! ;#0 65($5 &():" '% 2 &%$2'(%) 0#$%01#1 () '5# %0(8()2& =)1"

)%'#;%%:"- D) 211('(%) '% '5("  2)4 %;<#$'" 2&"% 521 2 0%% )! ;#0 0#$%01#1 %) '5#(0 &2;#&"* #9#) (/ 2

=#&1 )! ;#0 62" )%' ?0#"#)'- K%0 #2$5 %;<#$' %0 80%!? ;#20()8 2) 2$$#""(%) )! ;#0 '5# =#&1 )! ;#0 %0

0%% )! ;#0* (/ ?0#"#)'* 62" 0#$%01#1 2)1 '5#) '5# =#&1 )! ;#0" 6#0# $5#$:#1 282()"' '5# )%'#;%%:"-

D)  %"' $2"#" (' 62" ?%""(;&# '% 2""(8) 2 =)1 &%$2'(%) '% 2) %;<#$'-

L%6#9#0* '5#0# 6#0# ,M ()"'2)$#" 65#0# '5# 0%% )! ;#0 () '5# )%'#;%%: $%!&1 )%' ;# /%!)1* #('5#0 () '5#

#>$292'(%) 0#?%0' %0 %) '5# ?&2)"- N5#0# 6#0# 2&"% #>2 ?&#" 65#0# '5# %;<#$' &("'#1 () '5# =)1" ;%%: 62"

)%' '5# %;<#$' ;#20()8 '5# 0#&#92)' =#&1 )! ;#0* /%0 #>2 ?&# $%&%!0&#"" O2'# ?#0(%1 8&2"" 9#""#& /028 #)'

FGHP-Q,-R* 65($5 52" '5# =#&1 )! ;#0 ,QSF,SHPR- N5(" =#&1 )! ;#0 0#&2'#" '% 2 $#02 ($ 9#""#& /0% 0%% 

+FQG () '5# )%'#;%%: /0% '52' "#2"%)* K(8!0# FG-

K(8!0# FGT U>'02$' /0% )%'#;%%: "5%6()8 ,QSF,SHPR 2" 2 $#02 ($ 9#""#& 02'5#0 '52) '5# O2'# 8&2"" 9#""#&

FGHP-R,-R

N5(" ?0%$#"" 62" /!0'5#0 $% ?&($2'#1 ;4 2 $52)8# () )! ;#0()8 "4"'# '52' '%%: ?&2$# 1!0()8 FG,G- D) '5("

4#20 V($5201 +'200 ;#$2 # '5# 1(0#$'%0 %/ '5# #>$292'(%)" 2)1 ()"'('!'#1 2 )#6 )! ;#0()8 "4"'# /%0 '5#

"('#- W!0()8 FG,G '5# "('#* #>$&!1()8 '5# "!;!0;2) 20#2* 62" 1(9(1#1 ()'% XP "Y!20#" &2;#&&#1 @ '% Z 6('5

#2$5 0%% )! ;#0 )%6 ;#()8 8(9#) ('" 2??0%?0(2'# "Y!20# 2" 2 ?0#=>* /%0 #>2 ?&# 0%% FFP* #>$292'#1 2'

'5# "'20' %/ FG,G* ;#$2 # +FFP- @/'#0 '5(" )#6&4 1("$%9#0#1 0%% " 6#0# )! ;#0#1 6('5() '5#(0 "Y!20#"-

[0(%0 '% '5(" '5# #>$292'#1 20#2 6('5() '5# $('4 62" :)%6) 2" \]C 2)1 '5# "!;!0;2) 20#2 2" \@C- @" '5#0#

(" ;%'5 2 "Y!20# @ 2)1 "Y!20# ] () '5# &2'#0 )! ;#0()8 "4"'# '5#0# (" '5# ?%""(;(&('4 /%0 $%)/!"(%)-

MP



 !" !#$%&'" "(%)*'" #+ $,-. -. $," /%0 '1)* #+ 2'%.. 34567897:8; 0,-<, -. '%&"''"= %. ,%>-!2 <#)" +/#)

?@97 A%/%2 B34C6D3:3E !#$"= $,%$ $,"/" -. !# /##) ?@9 )"!$-#!"= -! "-$,"/ $," "(<%>%$-#! /"*#/$ #/ #!

%!F #+ $," *1&'-.,"= *'%!. %!= $,%$ -$ 0%. -)*#..-&'" $# $"'' 0,"/" $,-. #&G"<$ 0%. #/-2-!%''F +#1!= #!

$," .-$"7 H,"/" 0%. %'.# !# )"!$-#! #+ $,-. #&G"<$ -! $," I!=. !#$"&##J. %!= $,"/" 0%. !# I"'= !1)&"/

/"<#/="= #! $," )1."1) '%&"' #/ -! $," )1."1) <%$%'#21"7 K#0">"/; $,"/" -. #!" *#..-&'" I!= '#<%$-#!

+#/ $,-. %/$"+%<$; /##) L@9; 0,-<, -. *%/$ #+ $," *%'%<" <#)*'"( %!= 0%. "(<%>%$"= */-#/ $# M#>")&"/

34947 H,"/"+#/" $," #/-2-!%' =".-2!%$-#! #+ $,-. /##) 0#1'= ,%>" &""! ?@9; -!=""= $," I!=. !#$"&##J.

+/#) $," "%/'F F"%/. #+ $," "(<%>%$-#!. ,%>" &""! <#//"<$"= $# .,#0 $," <#//"<$ /##) !1)&"/.7 N-21/" 96

.,#0. $," #/-2-!%' !#$"&##J 0-$, ?@9 <#//"<$"= $# L@9 &F O-<,%/= P$%//; %'$,#12, 1!+#/$1!%$"'F $," /%0

2'%.. #&G"<$ -$."'+ 0%. !#$ /"<#/="=7

N-21/" 96D Q%2" #+ I!=. !#$"&##J. .,#0-!2 <,%!2" #+ /##) !1)&"/

R".*-$" %'' #+ $,-.; -$ 0%. *#..-&'" $# '-!J 4@S #+ $," 2/#1*. #+ >-$/"#1. #&G"<$. %!= &"%=. /"<#/="= -! $,"

!#$"&##J. $# $,"-/ #/-2-!%' I!= .*#$.7 H,-. 0#/J */#>-="= $," &%.-. #+ $," =-.$/-&1$-#! #+ >-$/"#1. )%$"/-%'.

/".1'$. /"*#/$"= &"'#0T -$ %'.# -!+#/)"= $," <1//"!$ */#G"<$U. 0#/J #! $," >%/-%&-'-$F #+ */"."/>%$-#! #&."/>"=

0-$,-! $," 2'%.. %!= #$,"/ >-$/"#1. #&G"<$.7

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

H," )%G#/-$F #+ $," >-$/"#1. )%$"/-%'. +#1!= =1/-!2 $," "(<%>%$-#! %$ M1V- <%)" +/#) $," !#/$,0".$"/!

$")*'"; $," WX.,$%/U $")*'"7 K#0">"/; )%!F #+ $," 2'%.. >".."'. +#1!= 0"/" +/#) '#<%$-#!. -! $," *%'%<"

<#)*'"( %!= $," .1&1/&%! =0"''-!2.T $," )%* #+ P$/%$1) XX; N-21/" 93; .,#0. $," =-.$/-&1$-#! #+ 2'%..

>".."'.; #$,"/ 2'%.. #&G"<$.; 2'%V"= <"/%)-< >".."'.; I21/-!". %!= 0%'' !%-'. %. 0"'' %. &"%=.; 0-$, $,"

!1)&"/. ="!#$-!2 $," !1)&"/ #+ &"%=. -! $,%$ '#<%$-#!7 H,-. =%$% ,%. &""! "($/%*#'%$"= +/#) &#$,

$," .1/>"F #+ $," %<$1%' )%$"/-%' */"."!$ -! $," )1."1) %..")&'%2" %!= +/#) $," I!=. !#$"&##J. %!=

"(<%>%$-#! /"*#/$7 Y. ,%. %'/"%=F &""! =-.<1.."=; $," "(%<$ !%$1/" #+ )%!F #+ $," &"%=. -. =-Z<1'$ $#

C3



 !!"!!# $%& $"' %!" &(" ) !& * +,-.&/ ,0 &("*  -" ,0 ).&-",%! * &"-. 1# &("/ ( )" $""2 &-" &"3  !  !.241"

4-,%56 7& .! '1" - 0-,* &(" 3.!&-.$%&.,2 * 5 &( & &("-"  -" 0"8 41 !!  23 41 9"3 '"- *.' ,$+"'&! :";'1%3.24

$" 3!< ,%&8.&( &(" &"*51"  23 5 1 '" ',*51";"!6 =("-"  -"  1!, '"-& .2 &/5"! ,0 ,$+"'&!# !%'(  ! &(" !%2

3.!> 5"23 2&!# &( &  -" 2,& 0,%23  2/8("-" ";'"5& 8.&(.2 &(" &"*51" ',*51";6

 !"!# $%&'(

?" 3!  -" 0,%23  '-,!!  11 5 -&! ,0 &(" !.&"# (,8")"-# &(" ) !& * +,-.&/ ,0 &(" $" 3! -"',-3"3# @ABC# 8"-"

0-,* &(" &"*51" ',*51";6 D"1 &.)"1/ 0"8  -" 0-,* &(" 5 1 '"# 8.&( ,21/ AAA $" 3! $".24 -"',-3"3  !

',*.24 0-,* &(" "2&.-" ',*51";6 E'-,!! &(" -"!& ,0 &(" 2,-&(8"!&"-2 -"!.3"2&. 1  -" # $" 3! 8"-" 0,%23 .2

FG ,0 &(" GHH -,,*! ,- 1,' &.,2!#  11 8"-" .2 4-,%5! ,0 %23"- GB 8.&( A@ !.241" $" 3!# ";'"5&  4-,%5 ,0

GA .2 IGJ# GC .2 KCA# CH .2 ICB  23 H@ .2 LA6 72 &(" !,%&(8"!&"-2 -"!.3"2&. 1  -" # $" 3! 8"-" -"',-3"3

.2 CF ,0 &(" GGC -,,*!  23 1,' &.,2!#  11 .2 4-,%5! ,0 %23"- GB $" 3! 8.&( AG !.241" $" 3!#  5 -& 0-,*  

4-,%5 ,0 GM .2 NMHB6 =(" 2,-&(" !&"-2 -"!.3"2&. 1  -" ',2& .2"3 &(" 0"8"!& $" 3! 8.&(  11 ,0 &(" 4-,%5!

0,%23 ',2!.!&.24 ,0 1"!! &( 2 GB $" 3! 8.&( GC !.241" $" 3!O $" 3! 8"-" -"',-3"3 0-,* AP ,0 &(" FF -,,*!

.2 &(.! -"4.,26

 !"!) *+&((

=(" * +,-.&/ ,0 &(" Q &" ?-,29" E4" 41 !! )"!!"1 0- 4*"2&! 8"-" -"',-3"3  ! ',*.24 0-,* &(" 5 1 '"

 23 &"*51" ',*51";"!6 R.&(.2 &(" &"*51" ',*51";# 41 !! )"!!"1 0- 4*"2&!  -" -"5,-&"3 0-,* &(" '"11 

,0 &(" 7!(& - &"*51"# &(" ',%-&/ -3 ,%&!.3" &(" '"11 # KFB# -,,* SF  23 0-,* &(" !&-""& ,%&!.3" &("

&"*51"6 T& -- !%44"!&! &( & &(" 0- 4*"2&! 0-,* &(" ',%-&/ -3  23 .2 &(" !&-""& 8"-" 3.!51 '"3 3%-.24 &("

1,,&.24  23 3"!&-%'&.,2 ,0 &(" &"*51"# ,-.4.2 11/ $".24 5 -& ,0 &(" '"11 0%-2.&%-" :T& -- GJCJUJB# GBAVC<6

L- 4*"2&! ,0 41 !! )"!!"1! 8"-" 0,%23 .2 !")"2 1,' &.,2! 8.&(.2 &(" 5 1 '" ',*51";U WGBB  23 WJM# &("

* .2 ',%-&/ -3!O D@H &(" 5-.) &" "2&- 2'" &, WGBB :T& -- GJCJUGCA<O QAA 8(.'( .! &(,%4(& &, ( )" $""2

 2 .*5,-& 2& !&,- 4" -,,* :T& -- GJCJUGM@<O WHJ  (.4( !& &%! -,,* 8(.'( * / ( )" $""2  $"3-,,*

:T& -- GJCJUGCM<O QM# 8(.'( .! 5 -& ,0 QGG &(" * .2 !& &" -,,* ,0 &(" 5 1 '" :T& -- GJCBUGC@<  23 .2 -,,*

Q@# 8(.'( .! &(,%4(& &, ( )" $""2 5 -& ,0 &(" 5 1 '"X! 5-.) &" Y'( 5"1X :T& -- GJCJUGFP<6

Z21/ &"2 [23 1,' &.,2! ',2& .2.24 41 !! )"!!"1 0- 4*"2&! 8"-" -"',-3"3 ,%&!.3" &(" &"*51"  23 5 1 '"

',*51";"!6 =(" [-!& &(-""  -" !")"- 1 0- 4*"2&! ,0 3"',- &"3 41 !! 0-,* D,,*! H# GF  23 MM ,0 &("

S,%!" ,0 T(.18.V="!(%$ .2 &(" !%$%-$ 2  -" 6 =(" ,82"- ,0 &(.! (,%!" .! ',2!.3"-"3 &, $""2 ,0 )"-/ (.4(

!& &%!  23 &, ( )" ( 3 -,/ 1 ',22"'&.,2! :T& -- GJCJUCCH<6 T")"- 1 41 !! )"!!"1 0- 4*"2&! 8"-"  1!, 0,%23

.2  !* 11 1.2>"3 4-,%5 ,0 $%.13.24! EF\EM\LAH\LAJ\LCF 8.&( 2, ";&"-2 1 ,- .2&"-2 1 3,,-!  ''"!!.$1"

,21/ &(-,%4( ,5"2.24! (.4( .2 &(" 8 11!# 8(.'( 8"-" .2&"-5-"&"3  ! $".24  !"'%-" !&,- 4"  -" # 5,!!.$1/

1.2>"3 &, &(" &"*51" ,- 5 1 '" :T& -- GJCJUAAM<6 E !.241" )"!!"1 0- 4*"2& .! -"5,-&"3 0-,* -,,* IA@ .2

HA



 !"#$% &'( )!*+$!,#+!-. /01 -2 3!+$%-#* /0+%$!04* !. 5+$0+#/ 667 ,0*%8 -. 5+0$$7 '9:;( <40. ':= >%?( +@%

1!.A 8!0/-.8* 0$% +@% ,%08* BC!+@ +@% .#/,%$ -2 ,%08* 0+ %0D@ 4-D0+!-. C!+@!. +@!* *?/,-4EF +@% ,4#%

+$!0."4%* 0$% "40** 3%**%4*7 +@% ,4#% D!$D4%* +@% "40** 1%.80.+* 0.8 G"#$!.%* 0.8 +@% ,4#% *H#0$%* +@% $0C

"40**F +@% "$%%. +$!0."4%* 0$% +@% "40I%8 D%$0/!D 3%**%4*F +@% "$%%. D!$D4%* +@% "40I%8 C044 .0!4* 0.8 +@%

"$%%. *+0$* +@% "40I%8 D%$0/!D G"#$!.%*=

;:



 !" #$% !&"' "%# %"'()"# (*+ *%"*,  !(' -*% (./+*% %$$0 (' $#+1 )(' (#2/('!*3+" 4%$0 )$0"' (. *%"*' 31  !"

-%"'"#." $4 *%$/#) 56 (#'.%(3")  *3+" ' 78 *%% 9:;:<=;>?@ A#$ !"% 4%*20"# (' %"-$% ") 4%$0 B;C &!(.!

(# -*% $4 * 2%$/- $4 %$$0' '( /* ") $--$'( "  !"  "0-+" .$0-+"D 8 *%% 79:;:<=;=? #$ ")  !*  !(' 2%$/-

$4 %$$0' !*) '(2#(E.*# +1 0$%" )%*(#' *#) 3%(.F -*G"0"# '  !*# &$/+) 3" "D-". ") (# * -%(G* " )&"++(#2,

'/22"' (#2  !*  !"1 0*1 !*G" 3""# * '"%G(." *%"* 4$%  !"  "0-+" ' *H@ 8"G"%*+ G"''"+ 4%*20"# ' *%" #$ ")

4%$0 896> *#) * '(#2+" 4%*20"# 4%$0 I;9>, 3$ ! $4 &!(.! *%"  !$/2!  $ !*G" 3""# )$0"' (. )&"++(#2'

78 *%% 9:;:<;9=J=5>? (#)"")  !" !$/'" 2%$/- .$# *(#(#2 I;9> (' )"'.%(3") *' * K!/03+" %"'()"#."L 78 *%%

9:;:<=5>?@ M"''"+ 4%*20"# ' *%" *+'$ #$ ") 4%$0 * %$$0 $4 /#F#$&# /'", 89CN 78 *%% 9:;:<;6C?@ O!" E#*+

4%*20"# (' * +(  +" 0$%" *03(2/$/', * 3+*.F 2+*'' 4%*20"# %"-$% ") 4%$0 P;>9, &!(.! (' * .$/% 1*%) (# *

' *#)*%) %"'()"# (*+ 2%$/-J *+ !$/2! * 3/%(") Q*% &!(.! 0*1 !*G" G$ (G" .$##$ * ($#' &*' *+'$ -%"'"# (#

 !(' %$$0 78 *%% 9:;:<=56?@ R+*.F 2+*'' (' /#/'/*+ (#  !" R%$#S" A2" *''"03+*2" *#) ( (' /#.+"*% &!" !"%

 !(' &*' * G"''"+ $% *#$ !"%  1-" $4 $3Q". J ( !*' #$ 3""# -$''(3+"  $ +$.* "  !(' E#) (#  !" 0/'"/0

*''"03+*2" '$ '$0" T/"' ($#' *'  $ ( ' "D*. #* /%" %"0*(#@

A++ #(#" 2+*'' -"#)*# ', -"#)*# 4%*20"# ', $% 2%$/-' $4 -"#)*# ' *%" 4%$0  !"  "0-+" .$0-+"D, .$0(#2

4%$0 3$ !  !" U'! *%  "0-+" *#)  !" '$/ !&"' "%#  "0-+"@ A 2+*'' *#(0*+ E2/%(#" (' %"-$% ") 4%$0 V99,

 !" 0*(# ' * " %$$0 $4  !" -*+*."@ O!" 2+*'' E2/%(#"' #$ ") 4%$0  !" *''"03+*2" *%" 3$ ! 4%$0  !" U'! *%

 "0-+"@ A 4/% !"% 2+*'' E2/%(#" (' %".$%)") 4%$0 8999, (#  !" #$% !"*' "%# %"'()"# (*+ *%"*, *#) * -$''(3+"

2+*'' -+*T/" 4%$0 %$$0 8996 (#  !" '*0" %"2($#J  !"'" +$.* ($#' *%" )('./''") (# 0$%" )" *(+ 3"+$&@

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

8(0(+*%+1  $  !" 2+*'' $3Q". '  !" 0*Q$%( 1 $4  !" 2+*S") ."%*0(.' &"%" *+'$ 4$/#) (#  !"  "0-+" *#) -*+*."

.$0-+"D"', *' .*# 3""# '""# 4%$0  !" )(' %(3/ ($# 0*-@ B$&"G"%,  !"%" *%" * #/03"% $4 2+*S") ."%*0(.

$3Q". ' 4%$0 $/ &( !  !"  "0-+" *#) -*+*." .$0-+"D"' (#.+/)(#2 G"''"+', E2/%(#"' *#) &*++ #*(+'@ A 2+*S")

."%*0(. G"''"+ &*' 4$/#) (# W96, &!(.! (' +(#F")  $  !" '" $4 ' $%*2" %$$0' 0"# ($#") *3$G", !$&"G"%,

8 *%% #$ "'  !* W96 .$# *(#' $3Q". ' .$#'(' "# &( ! ( 3"(#2 * )$0"' (. *%"* 78 *%% 9:;:<==>?@ A 4/% !"%

2+*S") G"''"+ (' %"-$% ") 4%$0 W=> &!(.! (' .$#'()"%")  $ 3"  !" -%(#.(-*+ %$$0 $4 * +*%2" *#) -$''(3+1

!(2!X' * /' %"'()"# (*+ -%$-"% 1 78 *%% 9:;:<=9>J=9N?@ O!(' %$$0 *+'$ .$# *(#") * +*%2" &*++ -*(# (#2,  !"

3"' -%"'"%G") $4 '"G"%*+ "D*0-+"' * Y/S(, *#) 0*#1 (#'.%(3")  *3+" ' Z (#.+/)(#2  !" $#+1 .$--"% "D*0-+"

4$/#) *  !(' '( ", (#)(.* (#2  !*  !(' &*' *# (0-$% *# %$$0 78 *%% 9:;:<=9N?@ A#$ !"% 2+*S") G"''"+

&*' 4$/#) (# 89=: &!(.! &*' -*% $4 * )$0"' (. )&"++(#2J !$&"G"%,  !" %$$0 )() .$# *(# * 3%(.F !"*% !

*#) '"G"%*+  *3+" ' 78 *%% 9:;:<;9>?@ [+*S") ."%*0(.' &"%" *+'$ 4$/#) (# P;>> *#) P;=:, &!(.! *%" (#

 !" '*0" !$/'" 2%$/- *' P;>9J P;>> (' )"'.%(3") *' * ' $%*2" %$$0 *#) P;=: *' K+(G(#2 T/*% "%'L 78 *%%

9:;:<=N:J=59?@ U# .$# %*' %$$0 P;99 &!(.! *+'$ .$# *(#") * 2+*S") ."%*0(. G"''"+ 0*1 !*G" 3""# *

-%(G* " \.!*-"+] &( !(# * )$0"' (. '"  (#2 78 *%% 9:;:<=5C?@ B$/'" [%$/- 9^, &( !(# &!(.! *%" %$$0'

N>



 !""# $%&'() *(+&,-* .(//(%# &0)  !!! 12-*2 *304&-0() & $%&// 5$6+-0(# &/ 1(%% &/ & *377(+ )(-48 /4&46(#

-/ &%/3 4236$24 43 2&.( 9((0 +(%-$-36/ +&42(+ 42&0 )3,(/4-* -0 0&46+( : 4&++ !;<;=<>?@ABC D%&'() *(+&,-*/

1(+( &%/3 E360) -0 +33,  !>A &0) & 73//-9%( $%&// 7%&F6( -0  !!># &0342(+ $+367 3E +33,/ 4236$24 43

2&.( & +(%-$-36/ 76+73/( : 4&++ !<;=<>;BC G 06,9(+ 3E $%&'() .(//(%/ 1(+( E360) -0 342(+ &+(&/ 3E 42( /-4(

12(+( 03 -0)-*&4-30 3E 42( 76+73/( 3E 42( +33, 1&/ E360)= H"I! -0 42( /36421(/4(+0 +($-30# J"A# K!>#

L<I &0) L"I -0 42( 03+421(/4(+0 +($-30C

M0%8 30( $%&'() 5$6+-0( 1&/ &%/3 E360) -0 42( +(/-)(04-&% &+(&/ 3E 42( *-48# -0 +33, K!" 12-*2 -/ 30 42(

()$( 3E 42( (N*&.&4() &+(& 3E 42( 03+421(/4(+0 +-)$(# 7&+4 3E & $+367 3E 96-%)-0$/ )-/4-0$6-/2() 30%8 98

&0 (%&93+&4( )+&-0&$( /8/4(, : 4&++ !;<;=I"<BC G E(1 $%&'() 1&%% 0&-%/ 1(+( &%/3 +(73+4() E+3, %3*&4-30/

364/-)( 42( 4(,7%( &0) 7&%&*( *3,7%(N= +33, K!! -/ -0 &  4+&46, OOO *36+48&+) -0 42( PQ +($-30# 606/6&%

E3+ 2&.-0$ 42( +(,&-0/ 3E & 1&%% 7&-04-0$ : 4&++ !;<;=!;AB# OI! -/ &%/3 -0 42( PQ +($-30 &0) &%/3 )&4(/ 43

 4+&46, OOO 12(0 -4 1&/ &0 &+(& )(.34() 43 ,(4&%@13+R-0$ : 4&++ !;<;=I>SBC LS> &0) L?" &+( 9342  4+&46,

OOO +33,/ -0 42( PQ +($-30 &0) 9342 &+( *30/-)(+() 43 2&.( 73//-9%8 9((0 +(%&4() 43 42( 4(,7%( : 4&++

!;<;=!;ST I><BC U33,  !>S# 231(.(+# -/ -0 42( 03+42(&/4(+0 +(/-)(04-&% &+(& &0) -/ & +33, *304&-0-0$

& 1-)( .&+-(48 3E 39V(*4/ -0*%6)-0$ 413 -0E&04 96+-&%/# 96+0-/2() *(+&,-* E+&$,(04/# 9(&)/ &0) 06,(+36/

*377(+ ,(4&% 39V(*4/ : 4&++ !;<;=<>?BC

W2(+( 1(+( &%/3 /(.(+&% 342(+ $%&'() *(+&,-* 39V(*4/ 12-*2# 9&/() 30 42(-+ +(*3+)() %3*&4-30# )&4( E+3,

(&+%-(+ 42&0 42( )(/4+6*4-30 %&8(+ &4 42( (0) 3E  4+&46, OOC G $%&'() *(+&,-* .(//(% -/ +(73+4() E+3,  4+&46,

OOO -0  !?A 42-/ 136%) 764 42-/ .(//(% -0 42( ,-) !S42 *(046+8 XJ &0) -/ 30( 3E 42( (&+%-(+ $%&'() *(+&,-*

39V(*4/ E360) &4 P6'-C W2(+( &+( &%/3 /(.(+&% 39V(*4/ E+3, +33, L!! -0 W(,7%( X 12-*2 -/ 4236$24 43

)&4( E+3, 42( (&+%-(+ 7&+4 3E  4+&46, OO# ,3/4 7+39&9%8 43 42( %&4( !S42 *(046+8 XJC W2( (&+%-(/4 $%&'()

*(+&,-* 39V(*4 +(*3+)() -/ & /-0$%( 1&%% 0&-% E+3, LIY & +33, &//-$0() 43 W(,7%(/ K &0) Z# 12-*2 7+()&4(

 4+&46, OO# &0) *36%) 7(+2&7/ 9( )&4() &/ (&+%8 &/ 42( %&4( !?42 *(046+8 XJ C

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

W2( 9%6( 7-$,(04 1&/ %&9(%%() &/ 2&.-0$ 9((0 E360) -0 30( 3E 42( /696+9&0 )1(%%-0$/# 42( L36/( 3E  2-%1-@

W(/269C W2( 9%6( E+-4 .(//(% E+&$,(04 :!;<>C"YC!"B 1&/ %&9(%%() 30 42( /2(+) -4/(%E &/ 9(-0$ E+3, DI;

W(,7%( G# 42( *(%%& 3E 42( O/24&+ 4(,7%(# &0) 42( E&-(0*( .(//(% E+&$,(04 :!;<>CSYC"B &%/3 *3,(/ E+3,

DI;C M0( 3E 42( ,&+9%(-/() E&-(0*( E+&$,(04/ :!;<>CAIC<B -/ E+3, 42( 236/( 3E [-$- -0 42( /696+9&0 &+(&C

W2( 342(+/# 12(+( 42( %3*&4-30 -/ R0310# &+( +(73+4() &/ 2&.-0$ 9((0 E360) -0 42( 7&%&*( *3,7%(N# 30( -0

42( *36+48&+) 3E 42( 7&%&*(# \!>> &0) 42( 342(+ E+3, ]IG# &%/3 -0 42( 7&%&*(C

YS



 !" #$%&'()*$ )$%* +%&,%'- ##

 ! "#! #$%&#'( )&&* *+,&' # *-.)&% +/ $#,& 0&%1+' 2$#!! 3&!!&$!4 2$#5&' 6&%#.16 3&!!&$!4 #$+*2!1'& +,"&%

+)7&6,!4 8&%& %&6+3&%&' /%+. $#,&% 2%#3&! '-2 1*,+ ,"& 61,( .+-*'9  $#%2& *-.)&% +/ 2%#3&! 8&%& 0%&!&*,

#6%+!! ,"& !-%/#6& +/ ,"& ,&$$4 :;< 1* ,+,#$ 6+*6&*,%#,&' 1* ,"& *+%,"8&!,&%* %&21+*4 %#*21*2 /%+. =>6.

)&$+8 ,"& !-%/#6& ,+ +3&% =. '&&0 ?@"%16" :A<AB9 C, 8#! *+,&' ,"#, ,"&!& 2%#3&! 6-, 1*,+ DE 8#$$! #*'

%++.! 1* !+.& #%&#! ?@"%16" :A<A9  ! 0#%, +/ ,"1! %&31&8 +/ ,"& .-!&-. #!!&.)$#2& #*' ,"& +%121*#$

&F6#3#,1+* %&0+%, 1, 8#! '&61'&' ,+ &F#.1*& ,"& $#,& 6&.&,&%( 1* %&$#,1+* ,+ ,"& E%+*5& #2& $#(&%! )&*&#,"

1* #! .-6" '&,#1$ #! 8#! 0+!!1)$& /%+. ,"& '#,# #3#1$#)$&9 G&!01,& ,"& %&$#,1+*!"10 )&,8&&* ,"& $#,&% #*'

&#%$1&% !,%#,# *+, )&1*2 &F,&*!13&$( '1!6-!!&' 81,"1* ,"& &F6#3#,1+* %&0+%, ,"& 0$#* /+% ,"& 6&.&,&%( 6#*

)& -!&' ,+ $++H #, 8"&%& ,"& 2%#3&! +3&%$1& DE %++.!9 I"& 6&.&,&%( 0$#* 8#! $#1' +3&% # 6+0( +/ ,"&

%&$&3#*, J,%#,-. CC !K-#%&! #*' ,"& 0+!1,1+* #*' '&0,"! +/ ,"& 2%#3&! *+,&'9 C* .#*( 6#!&! 1, 1! 6$&#% ,"#,

,"& $#,&% 2%#3&! #%& 6-,,1*2 #6%+!! J,%#,-. CC 8#$$! #*' 1* !+.& 6#!&! #6,-#$$( 1*,+ ,"& 0#3&.&*,! )&$+89

I"1! 6#* )& !&&* )( 6+.0#%1*2 ,"& $&3&$! ,#H&* #, ,"& "&#'! +/ ,"& 2%#3&! #*' ,"& $&3&$! ,#H&* 81,"1* ,"&

%++.!L 1* &12", %++.! ,"& 2%#3&! 8&%& #)+3& ,"& %&6+%'&' M++% $&3&$ #*' 1* =N *-.)&% ,"&( "#' 6-, 1*,+

,"& M++% O ,"& /-$$ '&,#1$! #%& 81,"1* I#)$& ' 1*  00&*'1F :9

J&3&%#$ +,"&% #%&#! 8"&%& $#,&% +66-0#,1+* .#( "#3& 1*,%-'&' 1*,+ ,"& E%+*5&  2& $#(&%! #%& *+,&' 1*

,"& &F6#3#,1+* %&0+%,9 P1,"1* ,"& ,&.0$& 6+.0$&F ,"&%& 8#! &31'&*6& +/ ,8+ 0&%1+'! +/ "#)1,#,1+* 0+!,O

'#,1*2 ,"& '&!,%-6,1+* +/ J,%#,-. CC9  )%16H 0#3&.&*, 8#! /+-*' &F,&*'1*2 +3&% QN4 QR4 QA4 Q:;

#*' Q:= 8"16" 8#! 1*,&%0%&,&' #! )&1*2 $#,&% ,"#* J,%#,-. C ?J,#%% :A<AS::N #*' 6%+!! %&/&%&*6& 81,"

!,%#,12%#0"(T6"%+*+$+2( !&6,1+*! +/ $1,&%#,-%& %&31&8B9 J&3&%#$ /%#2.&*,! +/ U-51 $1+* V2-%1*&! 8&%& /+-*'

1*'16#,1*2 1*,%-!1+* 1*,+ ,"& E%+*5&  2& ,&.0$&L J,#%% ?:A<AS::NB !#(! W9 9 9 !1*6& 8& H*+8 ,"#, ,"&%& 8#!

1*,%-!13& '1221*2 1*,+ ,"& ,&.0$& #%&# ,"&( #%& 0%+)#)$( '1!0$#6&' +)7&6,!4 ,"& %&!-$,! +/ &F6#3#,1+*! $+*2

0%&6&'1*2 +-%!X9 C* #''1,1+* ,+ ,"1! J,#%% #$!+ %&0+%,! !&3&%#$ 01,! )&1*2 '-2 1*,+ ,"& ,&.0$& 6+.0$&F

#*' !-22&!,! ,"#, ,"1! 1! '-& ,+ 0&+0$& '&$1)&%#,&$( '1221*2 1* #%&#! 8"&%& ,"&( ,"+-2", ,"&( 8+-$' V*'

/+-*'#,1+* '&0+!1,! +/ !+.& 3#$-& ?J,#%% :A<AS::NB9 I"1! #Y&6,&' ,"& *+%,"&%*4 &#!,&%* #*' 8&!,&%*

6+%*&%! +/ Z=A #*' ,"& !+-,"&%* #*' &#!,&%* 6+%*&%! +/ ,"& '++%8#( ,+ Z><9 E&#'! #*' $1+* 7#% /%#2.&*,!

8&%& /+-*' 1* ,"& V$$ +/ ,"& 1*,%-!13& 01, 1* Z>< !-22&!,1*2 ,"#, ,"&( "#' )&&* '-.0&' 1* #! )#6HV$$9  $$

+/ ,"& 01,! #%& '#,&' ,+ )&,8&&* JC #*' ,"& [#%,"1#* 0&%1+' ?J,#%% :A<AS::NB9 C* #''1,1+*4 /+-% )&&"13&

!,+%#2& 01,! 8&%& /+-*' 1* Z<= #*' +*& 1* ,"& &#!, 6+%*&% +/ Z>; ?J,#%% :A<RS [$#* RB ,"&!& #%& '#,&' )(

,"& 2$#5&' 0+,,&%( /+-*' 81,"1* ,"&.4 ,"&!& 01,! #$!+ 6-, 1*,+ J,%#,-. CC $#(&%! ?J,#%% :A<AS::NB9

P1,"1* ,"& 0#$#6& 6+.0$&F ,"&%& 8#! .-6" $&!! &31'&*6& +/ 1*,%-!1+* 1*,+ ,"& E%+*5&  2& $#(&%!9 J+.&

!6%#0 )%16H 0#3&.&*, 8#! /+-*' *&#% \AN #*' \]=N '#,&' ,+ J,%#,-. C ,"1! 8#! 1*,&%0%&,&' #! #* 1!+$#,&'

)-1$'1*2 %#,"&% ,"#* %&)-1$'1*2 #*( +/ ,"& 0#$#6& !,%-6,-%&! ?J,#%%4 :A<AS:R^B9 _+%& #%&#! +/ 0#3&.&*,

8&%& /+-*' *&#% %++. `<N #*' *&#% _:;;4 ,"& 0#$#6& 6+-%,(#%'4 81," # 6&%#.16 3&!!&$ !-*H 1*,+ ,"& 8#$$

RN



 ! "#$% &'()( *+( *,, &' -.'& & /( !+ 0 &'( "*&( 1(+2 3  44-1*&2 5  ! &'( )2&( 67&*++ 89:9;8<=>9?@

A4+ )) &'( +()23(5&2*, *+(*)  ! &'( 5 +&'B()&(+5 +23.(C ' B(D(+C *5 E(F&(5)2D( '*/2&*&2 5G 67&*++ 89:9;#H:?

2) +(1 +&(3 & '*D( /((5 1+()(5& *!&(+ &'( 3()&+-4&2 5  ! 7&+*&-0 II 67&*++ 89:<;J,*5 #9?@ EA )0*,, /-&

&'+2D25. D2,,*.(G 2) 3()4+2/(3  5 &'( 5 +&'B()&(+5 +23.( *& &'*& &20( 67&*++ 89:9;#H:?@ K*,,) B(+( ! -53 25

+  0) L8=C L89 *53 L#=C 3*&(3 & 7&+*&-0 IC B'24' B(+( &'(5 +(-)(3 25 &'( "*&( 1(+2 3 )(&&,(0(5& 67&*++

89:9;#H8?@ M-0(+ -) *+&(!*4&) !+ 0 &'( ,*&( 1(+2 3 B(+( ! -53 25 )(D(+*, +  0); L#8 4 5&*25(3 * / 5(

125C L8= .,*N(3 *53 1,*25 4(+*024)  ! J*+&'2*5O7*))*52*5 &P1(C * , 5. / 5( Q52&&25. 5((3,( *53 * 1*2+  !

2+ 5 )'(*+) 6J, 8R# S? 67&*++ 89:9;#H:?@ A ,*&( 1(+2 3 25!*5& /-+2*, B*) *,) ! -53 25 L8H 67&*++ 89:9;

#HR?@ L= 7(D(+*, "*&( 4(+*024) *53 2+ 5 !+*.0(5&) B(+( ! -53 25 L=C )-..()&25. 2&) +(-)( 3-+25. &'( "*&(

1(+2 3 67&*++ 89:9;#HR?@ L8< *53 TRU *,) )' B )2.5)  ! +(-)( 67&*++ 89:9;#H$?@ A 12& B*) ! -53 25 +  0

LR8% * 42+4-,*+ )& +*.( 12& 4-&&25. &'( B*,, /(&B((5 L8 *53 L:#% &B 12&) 25 L# *53 L:% /+24Q 1*D(0(5&

25 V#9C *5 &'(+  D(+ &'( B*,,)  ! W#>VRC W88>8# *53 V< 6X(!)?@ X  0) Y8$C W8=C V8< *53 V#8 25 &'2)

+(.2 5 *,) '*D( )2.5)  ! ,*&(+  44-1*&2 5 67&*++ 89:9;#H$?@ V:H 4 5&*25) *5  D(5 B'24' 0*P /( 7&+*&-0 I

 + ,*&(+C W< 4 5&*25(3 2+ 5 +25.)% *53 W$C L8UC WRC L#R *53 L$ *,, 4 5&*25(3 *+&(!*4&) 4 5)2)&(5& B2&' "*&(

1(+2 3  44-1*&2 5 67&*++ 89:9;#HH?@ A )2,D(+ 4 25  ! 7'*1-+ 8 6:+3 4(5&-+P AZ? B*) *,) ! -53 B2&'25 *

.+*D( 25 &'2) +(.2 5 67&*++ 89:9;#HH?@

['( ) -&'B()&(+5 +(.2 5 *,) '*) (D23(54(  ! ,*&(+  44-1*&2 5% * )25.,( "*&( 4(+*024 D())(, B*) ! -53

25 JRUU B2&' .,*N(3 4(+*024) 25 +  0) JR=# *53 \R#8 67&*++ 89:9;#9R?@ ['+(( )2,D(+ J*+&'2*5 4 25)

6] , .*)() III? B(+( ! -53  5 &'( ^  +  ! J:$8 67&*++ 89:9;#9R?@ A 12& '*3 /((5 4-& &'+ -.' &'( 3  +B*P

 ! J:$: *53 J:H# B'24' B*) &' -.'& & /( (2&'(+ 7&+*&-0 I  + "*&( 1(+2 3 25 3*&( 67&*++ 89:9;#9R?@

I+ 5 !+*.0(5&) B(+( ! -53 25 JRH< 6*.( -5Q5 B5? *53 1 &(5&2*,,P ,*&( .,*)) !+ 0 J:$H 67&*++ 89:9;#9R?@

"*&( 1(+2 3 4(+*024) *53 !+*.0(5&)  ! 1*D(0(5& B(+( *,) ! -53 25 +  0) J:R<C J:#8 *53 J:H#@ 7(D(+*,

I),*024 1(+2 3 /-+2*,) B(+( ! -53 25 &'2) +(.2 5 ,P25.  D(+ J89=C J:#8C J:HUC J:<$C J:<HC JRR$ *53

/(&B((5 J:=<V *53 7&+((& 8 67&*++ 89:9;#9R?@ ['( ,*)&  5( B*) * /+24Q>/-2,& & 0/ 4-&&25. 25& &'(

7&+*&-0 II B*,,) *53 B*) 4 5)23(+(3 & /( I),*024 25 3*&( 3-( & &'( ,*4Q  ! .+*D( .  3) *53 &'( 1 )2&2 5

 ! &'( / 3P 67&*++ 89:9;#9R>$?@

](+P ,2&&,( (D23(54(  ! ,*&(+  44-1*&2 5 2) +(1 +&(3 25 &'( 5 +&'(*)&(+5 +(.2 5  ! &'( )2&(@ 7&*++ 689:9;:##?

+(1 +&) * !(B )4+*1)  ! 1*D(0(5& /(, 5.25. & 7&+*&-0 I 25 78R# *53 M8<8C /-& &'(+( 2) 5 (D23(54(  !

*5P "*&( 1(+2 3  + I),*024  44-1*&2 5@ T B(D(+C &'2) *+(* B*) '(*D2,P (+ 3(3 ) 2& 2) 1 ))2/,( &'*& &'(

-11(+ ,*P(+) 0*P '*D( /((5 3()&+ P(3 67&*++ 89:9;:##>:?@

 !" #$%%&'(

A,0 )& $UUU  /_(4&) 0*3( !+ 0 D*+2 -) D2&+( -) 0*&(+2*,) *+( 5 &(3 !+ 0 &'( 0-)(-0 *))(0/,*.( '(,3 *&

&'( 7(02&24 `-)(-0 *& T*+D*+3 a52D(+)2&PC &'2) 4 01*+() & *+ -53 8UUUU +(4 +3(3 25 &'( b53) 5 &(/  Q)@

<<



 !" #$%& '$()*+&, )- &!" #+&*").% '$&"*+$/%0 1)&! 2+&!+3 &!" $%%"'1/$4" $35 +3 &!" 3)&"1))6%0 $*" 1"$5%

1.& $/%) +37/.5" 5"7)*$&"5 4/$%% #"%%"/%0 4/$%% 8"35$3&%0 $'./"&% $35 94.*+3"%: -*+& $35 -$+"37" #"%%"/% $35

8/$;."%: $% 2"// $% 4/$<"5 7"*$'+7 #"%%"/%0 2$// 3$+/% $35 94.*+3"%=  !" 5+>"*"37"% +3 3.'1"*% *"7)*5"5

-*)' &!" $%%"'1/$4" $35 3)&"1))6% +% 5." &) %"#"*$/ -$7&)*% +37/.5+34 &!" 5+#+%+)3 )- 935% 1"&2""3 %"#"*$/

'.%".'%0 9"/5 3.'1"*% 1"+34 /)%& )* 3)& *"7)*5"5 2!"3 &!" 7)//"7&+)3 2$% $77"%%+)3"5 +3&) &!" '.%".':

&!"*" +% $/%) &!" 8)%%+1+/+&, &!$& %)'" )1("7&% '$, !$#" 5"&"*+)*$&"5 -.*&!"* %+37" "?7$#$&+)3= @3 $55+&+)3

$ 3.'1"* )- %$'8/"% !$#" 1""3 &$6"3 -)* %7+"3&+97 $3$/,%+% 5.*+34 &!" /$%& &2"3&, &) &!+*&, ,"$*%=  !"

8*"%"*#$&+)3 )- #+&*").% )1("7&% $7*)%% &!" '.%".' 7)//"7&+)3 +% !+4!/, #$*+$1/" *$34+34 -*)' )1("7&% +3 $3

"?&*"'"/, 4))5 %&$&" )- 8*"%"*#$&+)30 2!+7! $*" *"/$&+#"/, *$*"0 &) &!)%" +3 #"*, 8))* $35 )-&"3 "?&*"'"/,

-*$4+/" 7)35+&+)3=  !" #$%& '$()*+&, )- )1("7&% 2+&!+3 &!" 7)//"7&+)30 !)2"#"*0 %!)2"5 8)%&A5"8)%+&+)3$/

$/&"*$&+)3 +3 )3" -)*' )* $3)&!"*=  !" %.*#",% 5)3" )3 &!" '.%".' $%%"'1/$4" $35 &!" 935% 3)&"1))6%

!$#" %!)23 &!$& )- &!" #+&*").% )1("7&% !"/5 +3 &!" '.%".' BCD 7$3 1" $%%+43"5 )*+4+3$/ 935% /)7$&+)3%=

@& +% $/%) 7/"$*0 !)2"#"*0 &!$& %)'" +3&*.%+)3 )- /$&"* '$&"*+$/% +3&) &!" E35 '+//"33+.' FG /$,"*% '$, !$#"

&$6"3 8/$7" $35 &!+% 5)"% !$#" &) 1" 7)3%+5"*"5 2!"3 /))6+34 $& 935 /)7$&+)3%=

 !" 4/$%% $%%"'1/$4" !"/5 $& &!" H"'+&+7 I.%".' $& J$*#$*5 K3+#"*%+&, -*)' &!" E35 '+//"33+.' FG 7+&, )-

L.<+ +% "?&*"'"/, /$*4" $35 #$*+"50 5"%8+&" &!" 5"8*"5$&+)3% )- &+'"0 1.*+$/0 5+#+%+)30 &*$3%8)*&0 %&)*$4" $35

"?&"3%+#" %&.5,= M *"'$*6$1/" 3.'1"* )- )1("7&% !$#" %.*#+#"50 +37/.5+34 '$3, %'$// N"#"*,5$,O +&"'% %.7!

$% &!" &+3, 1/." 1"$5% -).35 +3 /$*4" 3.'1"*% $35 ')*" 7)'')3 7"*$'+7%=  !+% +% 8$*&+7./$*/, %.*8*+%+34

$% $& &!" &+'" 2!"3 &!+% %+&" 2$% "?7$#$&"5 &!" /$*4"* $35 5"7)*$&+#" )1("7&% %.+&$1/" -)* '.%".' 5+%8/$,

2"*" ')*" !+4!/, #$/."50 2+&! '$3, %'$//"* )* N/"%% +'8)*&$3&O )1("7&% 1"+34 5+%7$*5 )* 5"%&*),"5=  !+%

-$7&)* 7)'1+3"5 2+&! &!" /$*4" 8*)8)*&+)3 )- )1("7& &!$& +& 2$% 8)%%+1/" &) $%%+43 935% /)7$&+)3 &) )3 &!"

%+&" !$% '$5" +& +5"$/ -)* %&.5,+34 #$*+$1+/+&, +3 &!" 8*"%"*#$&+)3 )- /)34A1.*+"5 #+&*").% '$&"*+$/%=

 !"#$%&# '( )*"+&,-./&,0+1 .0230#,&,0+ /+* 3405"+/+."

 !" #$%&'()*+'(,& ,- .+'%/(+01 +&$ 2304 *,.5,1('(,&+0 +&+061(1

HPIAPQH0 $3$/,&+7$/ %7$33+34 "/"7&*)3 '+7*)%7)8,0 2$% .%"5 &) 7!$*$7&"*+%" $35 +5"3&+-, .363)23 '$&"*+$/%

%.7! $% &!" #"%%"/ -*$4'"3& RSTU=VC=RV $35 $ 3.'1"* )- 1"$5% 2!)%" 3$&.*" 2$% 3)& 7/"$* -*)' #+%.$/

"?$'+3$&+)3= W.$3&+&$&+#" $3$/,%+% )- &!" 4/$%%"%0 4/$<"5 7"*$'+7% $35 )&!"* '$&"*+$/% 2$% 7$**+"5 ).& .%+34

HPIAXQH=  $1/"% RRARY %!)2% &!" 1./6 7)'8)%+&+)3$/ 5$&$ ZHPIAXQH[ -*)' $// )- &!" #+&*").% '$&"*+$/%

$3$/,%"5 %) -$*=  !"%" $*" 5+#+5"5 +3&) E35 '+//"33+.' FG Z $1/" RR[ $35 \$&" 8"*+)5 4/$%%"% Z $1/" RT[0

2+&!  $1/" RE 1"+34 $ 1*"$65)23 )- &!" E35 '+//"33+.' FG 4/$%%"% 1, 7)/).*=  $1/" RV 7)3&$+3% $3$/,%"%

)- &!" 4/$<"5 7"*$'+7% $35  $1/" RY &!" $3$/,%"% )- )&!"* '$&"*+$/% %.7! $% -$+"37" $35 -*+&=  $1/" RB

%!)2% &!" &*$7" "/"'"3&$/ $3$/,%+% *"%./&%0 .%+34 \MA@G]IH0 )- $ *$34" )- 4/$%% %$'8/"% -*)' L.<+=

C^



 !"#$ %%& '(#) *+,-+./0/+1. 213 ,/##$11/(, '4 5#!..$.

67



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

 !" #$%&' &()*"+ ,'"+"-. )- .!" /0 1-* #)22"--)3# 45 62$++"+ $-$27+"* $'"8 +)2)9$: 2)#": #$6-"+)$: +&*$

$-* ,&.$+!: *";-"* !"'" $+ "2"#"-.+ ,'"+"-. 9&-+)+."-.27 $. $<&=" >? &()*" @")6!.: "(923*)-6 *"2)<"'$."27

$**"* 9&2&'$-.+A B)2)9$ )+ ,'"+"-. $. 2"="2+ <".@""- CDA0? $-* E1AD?: !&@"="': &-27 $ +)-62" "($#,2" )+

+)6-);9$-.27 <"2&@ FG? H>0/GAI1A>C$ $ 7"22&@ 62$++ )-2$7J $-* .@& $<&=" EG? H>0/GAF1A/>< $-* >0/GAI1ADI:

$ .'$-+239"-. <23" <"$* $-* ,"-*$-.J @).! .!" $="'$6" <")-6 FDAF?A K)#" )+ ,'"+"-. )- .!" '$-6" /A>? $-*

>GAF? @).! $- $="'$6" &L FAE?M #$6-"+)$ <".@""- 1AF? $-* EAE?: $="'$6" DAD?M +&*$ >1A>? .& >0AF?

$="'$6" >CA0? $-* ,&.$+! >? .& DAE?: $="'$6" 1A0?A  !" 62$++"+ $2+& 9&-.$)- +"="'$2 #)-&' &()*"+: .!&+"

,'"+"-. $. 2"++ .!$- >? &()*" @")6!.A N23#)-)3# &()*" )+ ,'"+"-. )- .!" '$-6" &L GA/? .& 1A>?: !&@"="':

&-27 ;=" +$#,2"+ 9&-.$)- #&'" .!$- >? $-* .!" #$%&').7 9&-.$)- 2"++ .!$- GAC?A O'&- &()*" )+ $2+& ,'"+"-.

$. 2"++ .!$- >? $,$'. L'&# .@& "($#,2"+ &="' >? $-* &-" +$#,2" H>0/GAI1A>FJ @!)9! 9&-.$)-+ DAE? )'&-

&()*"A 5!2&')-": +32,!3' $-* ,!&+,!&'&3+ $'" $2+& ,'"+"-. $-* .!"'" $'" +#$22 P3$-.).)"+ &L &.!"' "2"#"-.+:

+39! $+ .).$-)3# *)&()*": ,'"+"-. $. <"2&@ GA>? )- +&#" +$#,2"+A

 !"!# $%& '%()*+%,-

 !" 9&#,&+).)&-$2 $-$27+)+ &L .!" 62$++"+ !$+ )-*)9$."* .!$. .!"7 $'" +&*$ 2)#" +)2)9$."+ 9&#,')+)-6 &L .!'""

#$)- 92$++"+ &L '$@ #$."')$2+8 .!" -".@&'Q L&'#"'+ H+)2)9$JM .!" -".@&'Q #&*);"'+ HR3("+J $-* 9&2&'$-.+:

3+3$227 #".$2+A  !" #$%&' &()*" 9&#,&+).)&- &L $ 62$++ 9$- 6)=" )-L&'#$.)&- $<&3. .!" ,&++)<2" +&3'9"+ &L

'$@ #$."')$2+ 3+"* )- ).+ #$-3L$9.3'"A

.+,+/% -01*/)2  !" 2&@ 2"="2+ &L $23#)-)3# &()*": )'&- &()*" $-* .).$-)3# *)&()*" L&3-* )- .!" 1-*

#)22"--)3# 45 62$++"+ +366"+. .!$. .!" +)2)9$ +&3'9" 3+"* .& #$-3L$9.3'" .!" .!"+" 62$++"+ @$+ '"2$.)="27

,3'"A S3$'.T ,"<<2"+ !$=" <""- +366"+."* $+ .!" ,&++)<2" +&3'9" &L +)2)9$ L&' 62$++"+ &L .!)+ ,"')&* H 3'-"':

>0CFM B!&'.2$-* $-* U'"#)- 1GGFJA

3,14)-2  !" 2"="2 &L ,&.$+! $-* #$6-"+)$ ,'"+"-. )- .!" 1-* #)22"--)3# 45 62$++"+ )-*)9$." .!$. .!"+"

62$++"+ @"'" #&+. ,'&<$<27 #$-3L$9.3'"* 3+)-6 ,2$-. $+!"+ $+ $ R3(A V)6! 2"="2+ &L .!"+" &()*"+ H3+3$227

W>AC?J $'" 9&-+)*"'"* .& )-*)9$." $ ,2$-. $+! $2Q$2) +&3'9" $+ &,,&+"* .& $ #)-"'$2 +&3'9" &L $2Q$2) +39! $+

-$.'&- H4')22: >0EG8>>>JA  !" ,2$-. $+!"+ $'" .!&36!. .& !$=" 9&#" L'&# *"+"'. &' 9&$+.$2 ,2$-.+: @!)9!

9&-.$)- !)6! 2"="2+ &L +&*$: @).! .!" 6"-"'$  !"#$%&'#! $-*  !"(%"! <")-6 +366"+."* H 3'-"': >0CFJA

50,0*%6(-2  $<2" >1 +!&@+ .!" 1-* #)22"--)3# 45 62$++"+ <'&Q"- *&@- <7 9&2&3'A N2#&+. $22 &L .!" K4N

62$++"+ $-$27+"* $'" *"2)<"'$."27 9&2&3'"* 3+)-6 $ =$')".7 &L 9&2&'$-.+ $-* ."9!-)P3"+M X)63'" 11 +!&@+ .!"

#$)- 9&2&3'+ &L 62$++A

IG



 !"#$ %&' &() *+##$((+,* -. /#!00 "1 23#3,4

5%



 !"#$% &&' ()*+,-%. /0 1$*2.-#3%21 4-#%5 /,*6#% 4-#%5 78!1% *29 :%--/7 "-*..

;$*2.-#3%21 4-#%' ;8% &29 +!--%22!#+ <= 1$*2.-#3%21 4-#% "-*..%. 7%$% ,$/9#3%9 4: 18% *99!1!/2 /0

3/,,%$ *. =#

2+
!/2.5 *31!2" *. 2%17/$> +/9!?%$. @A%:- BCDD'EFGH ;8% 9%,18 /0 3/-/#$ !. 9%1%$+!2%9 4:

18% 2#+4%$ /0 /):"%2 !/2. *$/#29 %*38 =#

2+
!/2 *29 18%!$ 9!.1$!4#1!/2 7!18!2 18% "-*.. 2%17/$> @A%:-

BCDD'BEIGH J/7%$ +%-1!2" 1%+,%$*1#$%. 0*K/#$ 18% 0/$+*1!/2 /0 * 4-#% 3/-/#$ *29 *1 8!"8%$ 1%+,%$*1#$%.

18% "-*.. 4%3/+%. * "$%%2%$ 3/-/#$ *. =#

+
!/2. *$% *-./ 0/$+%9H ;8% ,$%.%23% /0 +*"2%.!* 7!18!2 * "-*..

+%-1 *-./ 0*K/#$. 18% ,$/9#31!/2 /0 4-#%$ 3/-/#$. *29 ./9!#+ /)!9% *->*-! ,$/9#3%. * 4%11%$ 3/-/#$ 18*2

,/1*..!#+ /)!9% @A%:- BCDD'BELGH

M,*6#% 1#$6#/!.%' ;8% /,*6#% *,,%*$*23% /0 18%.% "-*..%. !. 3*#.%9 4: 18% *99!1!/2 /0 *21!+/2: /)!9%

!2 18% "-*.. +%-1H  $/+ 18% -!6#!9 "-*.. 4*138 18% *21!+/2: 3$:.1*--!.%. /2 3//-!2"5 1*>!2" #, 3*-3!#+

/)!9% 0$/+ 18% "-*..5 *29 0/$+. 3*-3!#+ *21!+/2*1% 3$:.1*-.5 #.#*--: !2 18% 0/$+ /0 =*2N42M7 @N8/$1-*295

&FF&G5 18%.% *$% 3-%*$-: K!.!4-% /2 N(O !+*"%.5  !"#$% &I*H ;8%.% 3$:.1*-. .3*11%$ 18% -!"81 3/+!2" !21/ 18%

"-*.. "!K!2" !1 !1. /,*6#% *,,%*$*23%H ;8% 3/+4!2*1!/2 /0 3/,,%$ @3$%*1!2" 18% 4-#% 3/-/#$G *29 3*-3!#+

*21!+/2*1% 3$:.1*-. ,$/9#3%. 18% /,*6#% 1#$6#/!.% 3/-/#$ /4.%$K%9H

A8!1%' A8!1% "-*.. !. ,$/9#3%9 4: *99!2" *21!+/2: /)!9% 1/ 3/-/#$-%.. "-*..5 *"*!2 18% 0/$+*1!/2 /0

3*-3!#+ *21!+/2*1% 3$:.1*-. 3$%*1%. 18% /,*6#% *,,%*$*23%H P .!2"-% %)*+,-% /0 #2*-1%$%9 78!1% "-*.. 8*.

4%%2 *2*-:.%9 ./ 0*$ @BCQFHR&HDCG *29 7*. 0/#29 1/ 3/21*!2 2/ 3/-/$*21 /18%$ 18*2 18% *21!+/2: /)!9%

#.%9 *. *2 /,*3!?%$H P 2#+4%$ /0 *-1%$%9 78!1% "-*..%. 7%$% *-./ !9%21!?%9 /2 N(O *2*-:.!. 0$/+ 18%

,$%.%23% /0 *21!+/2: /)!9% 7!18!2 18% "-*..5 18% ,$%.%23% /0 3*-3!#+ *21!+/2*1% 3$:.1*-. 4%!2" #2*S%31%9

4: ,/.1T9%,/.!1!/2*- ,$/3%..%.H  /$ %)*+,-%5 BCQFHR&HDR 7*. 0$/+ * "$/#, /0 0$*"+%21. 78!38 *$% $%3/$9%9

*. 4%!2" * 18!2T7*--%9 K%..%-5 *-18/#"8 18%: -*3> 18% 3#$K% 18*1 7/#-9 4% %),%31%9 *29 +*: 3/+% 0$/+

R&



 !"#$% &'( )( *)+,!#- )./!-0.)/% !. 01)2#% /#$2#0!3% "+)33 45'67897&:,; <( =%)> )./!-0.)/% !. ?%++0@

!.+)? 45'679&74A<

).0/B%$ /?1% 0C 0<D%,/7 E0 >%F.!/% @B!/% "+)33 <%)>3 B)G% <%%. C0#.> !. /B% ).)+?3%3 ,)$$!%> 0#/ 30 C)$H

)+/B0#"B 30-% <%)>3 -)? B)G% B)> !.+)?3 0$ 0/B%$ >%,0$)/!0. )3 @B!/% "+)33 !.+)? B)3 <%%. .0/%> !. /B%

G%33%+ "+)33%37  0$ %I)-1+%H 45'679&7: B)3 )11)$%./+? 01)2#% <+#% >%,0$)/!0. @B!,B 0. ,+03%$ %I)-!.)/!0.

@!/B JKL @)3 C0#.> /0 <% ) @B!/% !.+)? @B!,B B)> M<+%>N !./0 /B% <+#% /$).3+#,%./ "+)33 <0>? 0C /B% G%33%+

O%++0@( PB% ?%++0@ ,0+0#$ !3 1$0>#,%> <? /B% 1$%3%.,% 0C +%)> )./!-0.)/% 1)$/!,+%3 QR<2J<2S7TH @B!,B @)3

)+30 #3%> )3 ) ?%++0@ 1!"-%./H QJB0$/+).> &66&T !. ,0./$)3/ /0 ,)+,!#- )./!-0.)/%H @B%$% /B% ,$?3/)+3 )$%

C0$-%> 0. ,00+!."H +%)> )./!-0.)/% !3 /B0#"B/ /0 B)G% <%%. )>>%> !. /B)/ C0$- /0 /B% +!2#!> "+)33 -%+/

QJB0$/+).> &66&T7 U0@%G%$H !. /B% 0.+? #.)+/%$%> ?%++0@ <%)> ).)+?3%> Q45'678674V6)T )./!-0.? 0I!>% !3

1$%3%./ )/ 0.+? 67AW; /B!3 ).> /B% )11%)$).,% 0C /B% #.)+/%$%> 10$/!0.3 0C /B% <%)> 3#""%3/ /B)/ !/ @)3 )

.%)$ /$).3+#,%./ ?%++0@7 PB!3 !3 !. ,0./$)3/ /0 /B% ?%++0@ !.+)?3H ).> -03/ 0C /B% )+/%$%> ?%++0@ <%)>3H @B!,B

,0./)!. 3%G%$)+ @%!"B/ 1%$,%./ 0C )./!-0.? 0I!>% )3 @%++ )3 +%)> 3#""%3/!." /B)/ /B%? @%$% >%+!<%$)/%+?

01),!F%> @!/B +%)> )./!-0.)/%7 X .#-<%$ 0C "+)33%3 ,0+0#$%> @!/B +%)> )./!-0.)/% /B)/ >!> .0/ ,0./)!.

).? #.)+/%$%> "+)33 )$% )+30 Y.0@.H /B%3% )$% >%/)!+%> !. P)<+% &&H J%,/!0. 8747 PB% +%)> ,0+0$)./ !3 ,+%)$+?

G!3!<+% 0. JKL !-)"%3 @!/B ,0-103!/!0.)+ ).)+?3!3 ,0.F$-!." /B% 1$%3%.,% 0C )./!-0.? ).> +%)> 0I!>%3H

 !"#$% &'<7

Z$%%.( X 3!."+% 01)2#% "$%%. ,?+!.>$!,)+ <%)> Q45'678:7V&T C$0- ) Y.0@. [$0.\% X"% ,0./%I/ @)3 ).)+?3%>

).> @)3 C0#.> /0 ,0./)!. ,011%$ ).> +%)> )3 ,0+0$)./3H !./%$%3/!."+? /B% )./!-0.? 0I!>% +%G%+3 )$% G%$? +0@

!. /B!3 <%)>H 674W 3#""%3/!." /B)/ +%)> )./!-0.)/% ,$?3/)+3 )$% .0/ ,$%)/!." /B% ?%++0@ 1)$/ 0C /B% ,0+0#$

0<3%$G%>7 ]. ,0./$)3/ /B% 0.+? 0/B%$ %I)-1+% 0C ) "$%%. "+)33 C$0- ) [$0.\% X"% ,0./%I/ C0#.> @!/B!. /B%

-#3%#- )33%-<+)"% !3 ) /$).3+#,%./ "$%%. %?% <%)> Q45'6789749T @B!,B )11%)$3 /0 B)G% <%%. ,0+0#$%>

@!/B ) -!I/#$% 0C !$0. ).> ,011%$ )3 !/ ,0./)!.3 B!"B +%G%+3 0C <0/B -%/)+3 QV7:W  %S ).> &7AW *#ST7

]$0. !3 Y.0@. /0 ,$%)/% ) @!>% $)."% 0C ,0+0#$3 @!/B!. "+)33%3 >%1%.>!." 0. /B% 0I!>!3!." ,0.>!/!0.3 @!/B!.

/B% "+)33 -%+/ Q^%?+ 45AA(5&_AT7 PB% "$%%. ,0+0#$ 0<3%$G%> !. /B!3 <%)> ,0#+> B)G% <%%. ,$%)/%> <? !$0.

0I!>% "!G!." ) "$%%._<$0@. ,0+0#$ ).> ,011%$ 0I!>% /B% 3/$0." <+#%; %I1%$!-%./)+ @0$Y B)3 !.>!,)/%> /B)/

9'



 !"!#$ %&'(' )"!*'(+ !# (! !,-. /0-#%!%!'(+ !# 1-!'#2' $,-3'( 2-# 2.'-%' - (%.)#$ $.''#!(& 4,0' 2),)0. 56!%'

'% -, 7889-:;

<),).-#%=1.''> ?!@' - 4'.=%)=4,-2A 2),)0.'* $,-(('( B'.' -#-,C('*; D) 2),).-#%  '%-,( B'.' 1)0#* B!%&!#

%&'(' $,-(('( -#* %&' 4.)B#=- 4'. 2),)0. )1 %&' $,-(( !( E.)4-4,C 2-0('* 4C %&' 2.'-%!)# )1 - 2&.) )E&).'

1.) ( -,, /0-#%!%!'( )1 !.)# -#* (0,10. !# %&' $,-((F 0#*'. .'*02!#$ 2)#*!%!)#( !# %&'  ',%+ 1.) %&' -**!%!)#

)1 - .'*02!#$ -$'#% (02& -( 2-.4)#+ '@'# @'.C ( -,, /0-#%!%!'( )1 %&'(' ',' '#%( 2-# 2.'-%' - (%.)#$ 2),)0.

5G'C, HIJJ>7JK=JF L''.A'#( 788M:; ?). '"- E,'+ HIM8;97;H9+ - 4,-2A $,-(( 'C' 4'-* B-( 1)0#* %) 2)#%-!#

#) 2),).-#%(+ %&' 4,-2A 2),)0. 4'!#$ E.)*02'* (),',C 4C %&' ( -,, - )0#%( )1 (0,10. -#* !.)# )"!*'( !# %&'

$,-(( 58;MN )1 '-2&:;

L,-2A -,%'.'* $,-(('(> 6&' )#,C E)((!4,' )%&'. 4,-2A $,-(('( -#-,C('* B'.' %B) @'.C &'-@!,C -,%'.'* 'C'

4'-*( HIM8+OM;JI2 -#* HIM8;O9;7P4 B&!2& 2)#%-!#'* ( -,, E-.%!2,'( )1 2)EE'. (0,Q*' 5<0R: %CE!2-,,C )#,C

- 1'B  !2.)#( -2.)(( 5?!$0.' 7K:; S E-.-,,', 1). %&'(' $,-(('( !( #)%'* 1.) T-(-#,0 !# U.-#+ B&'.' -#

-((' 4,-$' )1 $,-(( 1.) %&' V-.,C U.)# S$' 5%&' -((' 4,-$' *-%'( 1.) HH%& %) I%& 2'#%0.C L<: &-( 4''#

'"%'#(!@',C (%0*!'*; 6&' 4,-2A $,-(('( 1.) T-(-#,0 -.' -,, 2),)0.'* 4C 2)EE'. (0,Q*' E-.%!2,'(+ B&!2& -.'

!#%'.E.'%'* -( 4'!#$ 1.) ( ',%!#$ 4CE.)*02%( )1 (0,Q*!2 2)EE'. ).'( (02& -( 2&-,2)EC.!%' 5R%-E,'%)# -#*

RB-#()# 7887:; T)B'@'.+ #) 0#-,%'.'* 4,-2A $,-(('( )1 %&!( %CE' &-@' 4''# 1)0#* !# %&' D03! -((' 4,-$'

%&0( 1-.;

?!$0.' 7K> HIM8;> RVW ! -$' -,%'.'* X4,-2A $,-((+ <0R !#2,0(!)#( @!(!4,' -( 4.!$&% B&!%' (E'2A(

<),)0.,'((> 6B) 2),)0.,'(( 1.-$ '#%( B'.' -#-,C('*+ HIM8;97;O74 -#* HIM8;97;O72; 6&'C &-@' (! !,-. ,'@',(

)1  -Y). -#*  !#). )"!*'( -( %&' .'(% )1 %&' ZLS $,-(('( -E-.% 1.) () 'B&-% &!$&'. -,0 !#!0 )"!*'

,'@',( %&-#  )(% )1 %&' )%&'. (- E,'( -#-,C('* 5H;9N -#* H;PN:; HIM8;97;O72 -,() 2)#%-!#'* (!$#!Q2-#%

 -#$-#'(' )"!*' 58;ON: -#* 4)%& 1.-$ '#%( &-* - ,!$&% $.''#=4,0' %!#% 2-0('* 4C %&' E.'('#2' )1 !.)#

)"!*' 58;9N -#* 8;ON:;

9K



 !"!" #$%&$'()($*+, -+.(+)($* /()0(* )01 "*2 %(,,1**(3% 4# 5,+''1'

 !" #$%&'" ()'" *)%++"+ %," -#.$#+/0/#1%))2 3/+0/1-0 4,#. 0!"/, 0,%1+)'-"10 -#'10",$%,0+ /1 ("/1*5 #1

%6",%*"5 +/*1/7-%10)2 )#8", /1 +#3% %13 !/*!", /1 )/." 9:;<=> ?%2@ /1 0!" #$%&'" *)%++"+ -#.$%,"3 0#

:A<A> /1 0!" 0,%1+)'-"10 *)%++"+ %13 B<C> D%@ -#.$%,"3 0# E<=>F5 G/*'," CE<  !"2 %," %)+# +)/*!0)2 )#8",

/1 $#0%+! %13 .%*1"+/% 9C<H> I2@ /1 0!" #$%&'" *)%++"+ -#.$%,"3 0# ;<:> /1 0!" 0,%1+)'-"10 *)%++"+ %13

;<H> J*@ -#.$%,"3 0# H<=>F<

G/*'," CEK D#.$#+/0/#1%) 3/L","1-" ("08""1 0,%1+)'-"10 %13 #$%&'" *)%++"+ ?'M/

N +/1*)" "O%.$)" #4 '1%)0","3 8!/0" *)%++ !%+ (""1 %1%)2+"3 +# 4%, %13 -#.$#+/0/#1%))2 /0 +/0+ 8")) 8/0! 0!"

#0!", *)%++"+ +%.$)"3 -#10%/1/1* +)/*!0)2 )"++ +#3% %13 .#," )/." 0!%1 0!" 0,%1+)'-"10 ()'" %13 -#)#,%10P

4,"" *)%++"+ ('0 +/./)%, )"6")+ 0# 0!" %10/.#12P#$%-/7"3 0',&'#/+" *)%++"+< :B;Q<=C<EB %)+# -#10%/1+ 6",2

)#8 )"6")+ #4 %)'./1/'. %13 /,#1 #O/3"+ -#1+/+0"10 8/0! 0!" .%R#,/02 #4 0!" C13 ./))"11/'. SD *)%++"+<

@1)2 #1" '1%)0","3 2"))#8 *)%++ ("%3 !%+ (""1 4#'13 +# 4%, /1 0!" ?'M/ %++".()%*"5 /0 /+ -#.$%,%()" /1

-#.$#+/0/#1 0# 0!" #0!", *)%++"+ 8/0! )"6")+ #4 $#0%+! %13 .%*1"+/% +'**"+0/1* % $)%10 %+! *)%++< T#8"6",5

/0 /+ +#."8!%0 %0 0!" )#8", "13 #4 0!" +-%)" /1 0",.+ #4 )/." %13 +#3% )"6")+ 9;<:> D%@ %13 :;<B> ?% 2@F

%13 %)+# -#10%/1+ % !/*! %.#'10 #4 )"%3 #O/3" 9=<C>F5 8!/-! .%2 !%6" %L"-0"3 0!" $,#$#,0/#1+ #4 0!"

#0!", #O/3"+ $,"+"10<  !" #1)2 '1%)0","3 2"))#8 *)%++ /1)%2 -#10%/1"3 +/*1/7-%10)2 )"++ +/)/-% 0!%1 0!" #0!",

*)%++"+ 9EH<B> -#.$%,"3 0# 0!" %6",%*" #4 AH<A>F %13 %)+# -#10%/1"3 +/*1/7-%10 &'%10/0/"+ #4 %10/.#12

%13 )"%3 #O/3"+ 9;<C> U(2@5 %13 :Q<B> V(@F 8!/-! %*%/1 .%2 !%6" %L"-0"3 0!" ,"+0 #4 0!" -#.$#+/0/#1<

 !" +#)/0%,2 0,%1+)'-"10 *,""1 "2" ("%3 8%+ 4#'13 0# (" +/./)%, /1 -#.$#+/0/#1 0# 0!" 0,%1+)'-"10 ()'"

*)%++"+ 4#, .#+0 .%R#, ")"."10+ %$%,0 4,#. /,#1W :B;Q<A=<:A -#10%/1"3 H<X> /,#1 #O/3"5 -#.$%,"3 0# )"++

0!%1 :> /1 .#+0 #4 0!" ()'" *)%++"+5 %)#1*+/3" .%1*%1"+"5 1/-Y") %13 -!,#./'. #O/3"+ $,"+"10 %0 %,#'13

Q<:>5 8!/-! 8"," 1#0 4#'13 /1 0!" 0,%1+)'-"10 ()'" *)%++"+<  !" #$%&'" *,""1 ("%3 9:B;Q<AX<HCF -#10%/1+

=E



 !" #$ %&'(!)!'( *+!,# - %) - # (%.*$!-/ *0 - # 123 "&%44#4 %)%&/4#, 56789: ;'- *- #$<!4# $#4#(;&#4 - #

-$%)4&'=#)- ;&'# "&%44#4 !) -#$(4 *0 !-4 (%.*$ *+!,# =*(>*4!-!*)7

?) %)%&/4!4 - # =*&*$%)-@0$## "&%44#4 <#$# 0*'), -* =*$$#4>*), <#&& <!- - # -$%)4&'=#)- ;&'# "&%44#4A

=*)-%!)!)" 4!(!&%$ %(*')-4 *0 - # (%.*$ #&#(#)-4A ;'- )* =*&*$%)-47 ?)# *0 - # %(;#$ "&%44#4 <%4 0*'),A

 *<#B#$A -* =*)-%!)  !" #$ %&'(!)!'( *+!,# 5C9: %), -!) *+!,# %- % &#B#& .'4- %;*B# - # ,#-#=-!*) &!(!-

5D7DE9:7 ?) FGH !(%"!)" - !4 !)&%!, ;#%, <%4 0*'), -*  %B# %$#%4 *0 ')I)*<) =*(>*4!-!*) %&*)"4!,#

- # "&%44 < != =*)-%!)#, -!)@$!= !)=&'4!*)4 5J!"'$# CK:7

J!"'$# CKL M*&*$%)-@0$## "&%44 ;#%, <!- -!)@$!= !)=&'4!*)4 !) !)&%/ 568ND7KC7OC:

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

3 )'(;#$ *0 "&%44#4 0$*( % ('= &%-#$ >#$!*, - %) - # 1%-# 2$*)P# 3"# #+%(>&#4 ,!4='44#, %;*B# <#$#

%&4* %)%&/4#,7 Q #4# <#$# =*)4!,#$#, -* ;# &%-#$ ;%4#, *) - #!$ =*(>*4!-!*)A < != !4 "#)#$%&&/  !" #$ !)

%&'(!)!'( %), -!-%)!'( *+!,#4A - # 0*$( *0 - # *;.#=- *$ %) !),!=%-!*) 0$*( - # R),4 )*-#;**I4 - %- - #

*;.#=- =%(# 0$*( % &%-#$ =*)-#+-7

Q%;&# 6N ,#-%!&4 - # 1%-# >#$!*, "&%44#4 %)%&/4#,7 Q # (%.*$!-/ %$# =*&*'$&#44 %), 4>&!- !)-* - $## "$*'>4L

- # R$4- "$*'> =*)4!4-4 *0 >&%)- %4 %&I%&! "&%44#4A < != =*)-%!) 4!")!R=%)- >*-%4 %), (%")#4!%S - #

4#=*),A "&%44#4 - %- =*)-%!) &*< &#B#&4 *0 >*-%4 %), (%")#4!%A =*)4!,#$#, -* ;# (%,# <!- % (!)#$%& 4*,%

4'= %4 )%-$*)S %), - # - !$, "$*'> < != !4 % 4(%&& )'(;#$ *0 =*&*'$#, "&%44#47

Q # CD =*&*'$&#44 >&%)- %4 "&%44#4  %B# $#&%-!B#&/ <!,# $%)"#4 <!- !) - #!$ (%.*$ *+!,# &#B#&4L 4!&!=% $%)"#4

0$*( OT7D9 -* KT7O9 <!- %) %B#$%"# *0 KN7E9S &!(# !4 >$#4#)- %- E7E9 -* 6D769A %B#$%"# U7T9S (%")#4!%

C7T9 -* U7E9A %B#$%"# O769S 4*,% 6C7T9 -* 6T7K9A %B#$%"# 6O7E9 %), >*-%4 67C9 -* E769A %B#$%"#

TK



 !"#$ %&' (!)$ *$+,-. /#!00 "1#2 3-4*-0,),-50

67



 !"#! $%&'& ()*''&' *)'+ ,+-.*/-&0 12,% %/(%&3 )&4&)' +5 *)21/-/21 +6/0& .%*- .%& &*3)/&3 ()*''&' 7/.%

)&4&)' 3*-(/-( 53+1 8!"# .+ 9!:#; *-0 *- *4&3*(& +5  !8#! <3+- /' *)'+ =3&'&-. /- '1*)) >2*-././&' 3*-(/-(

53+1 8!9# .+ ?!@#; *4&3*(& 8!A# *-0 /. /' .%/' .%*. (/4&' .%&'& ()*''&' .%&/3 5*/-. (3&&- .+ (3&&-/'%BC)2&

./-.'! $%&'& ()*''&' '=)/. /-.+ .7+ 523.%&3 (3+2=' .%& D3'. ,+-.*/-/-( 1*-(*-&'& +6/0& *. )&4&)' C&)+7 8!?#

E&/(%. '*1=)&'F *-0 .%+'& ,+-.*/-/-( '/(-/D,*-. 1*-(*-&'& +6/0& 3*-(/-( 53+1 8!?G# .+ ?!G#! H*-(*-&'&

+6/0& 7*' 2'&0 *' * 0&,+)+3*-. /- )*.&3 =&3/+0' .+ ,*-,&) +2. .%& &I&,.' +5 .%& /3+- +6/0& =3&'&-. EJ%&)CK

 88@L  ?@F! $%&'& ()*''&' *)'+ ,+-.*/- %/(%&3 ./.*-/21 0/+6/0& )&4&)' .%*- .%& M*.& N3+-O& P(& ()*''&';

8!?G# +- *4&3*(& 5+3 .%& M*.& =)*-. *'%; ,+)+23)&''; ()*''&' ,+1=*3&0 .+ 8!89# /- .%& .3*-')2,&-. C)2&

MNP ()*''&'!

$%& '&,+-0 (3+2= ,+1=3/'&' +5 D4& '*1=)&' *-0 +- *-*)K'/' 7&3& 5+2-0 .+ ,+-.*/-L '/)/,* 53+1 Q@!G# .+

"?!A#; *4&3*(& QA!@#R )/1& @!A# .+ A!Q#; *4&3*(& "!G#R 1*(-&'/* 8!G# .+ 8!:#; *4&3*(& 8!Q#; '+0*

?G!"# .+ ?"!Q#; *4&3*(& ?Q!A#R *-0 =+.*'% 8!G# .+ 8!"#; *4&3*(& 8!@#! P)21/-/21 +6/0& )&4&)' 3*-(&

53+1 ?!:# .+ 9!@#; *4&3*(&  !A# 7/.% /3+- =3&'&-. 53+1 8!9# .+ 8!"#; *4&3*(& 8!G#! $%& *)S*)/ '+23,&

/- .%&'& ()*''&' /' 1+'. =3+C*C)K -*.3+-; 7%/,% /' *- &4*=+3/.& 1/-&3*) 2'2*))K ,+-.*/-/-( 3&)*./4&)K =23&

'+0* EJ%+3.)*-0 &. *)  88QF! T*.3+- ()*''&'; +3 MHU'; *3& ,%*3*,.&3/'&0 CK )+7 )&4&)' +5 1*(-&'/21 *-0

=+.*''/21 +6/0&' EV?#F E$23-&3; ?:@QR J*K3& *-0 J1/.%; ?:Q?F! T*.3+- 7*' -+. 2'&0 /- N3+-O& P(&

()*''&'; .%& D3'. &6*1=)&' 0*./-( 53+1 .%& &*3)K D3'. 1/))&--/21 NW EJ,%)/,SBT+).& *-0 X&3.%&1*--  889R

Y&*0& &. *)  88@F *-0 7*' .%& =3&0+1/-*-. '+23,& +5 *)S*)/ /- Y+1*- ()*''&'! Z+23 +5 .%& D4& -*.3+- .K=&

()*''&' *)'+ ,+-.*/- *-./1+-K +6/0& 53+1 8!Q# .+ 8!:#R *-./1+-K /' *00&0 .+ ()*'' *' * D-/-( *(&-. *-0

0&,+)+3*-. EJ%&)CK  88@L GGF! <. /' -+./,&*C)& .%*. .%&'& ()*''&' 7&3& *)1+'. ,+1=)&.&)K ,+)+23)&'' 7%&3&*'

.%& +.%&3 -*.3+- ()*'' '*1=)& 7%/,% 0+&' -+. ,+-.*/- *-K *-./1+-K E?:98!A !G"F /' * =*)& (3&&- ,+)+23!

J&4&3*) )*.& ,+)+23&0 ()*''&' 7&3& *)'+ 5+2-0; .%& ,+1=+'/./+-*) *-*)K'&' ,*- C& '&&- /- $*C)& ?9!

?:98!A !9A /' * C)2& =)*-. *'% ()*''; 7%/,% *).%+2(% '/1/)*3 .+ .%& MNP &6*1=)&' 5+3 1+'. +6/0&' ,+-.*/-'

12,% 1+3& *)21/-/21 +6/0&; ?!@# ,+1=*3&0 .+ .%& *4&3*(& +5 8!Q#! /- .%& MNP ()*''&'! ?:98!QQ!A:*

/' *- +=*>2& C3/(%. K&))+7 C&*0 7%/,% %*' * '+1&7%*. 0/I&3&-. ,+1=+'/./+- 53+1 .%&  -0 1/))&--/21

NW ()*''&'! $%/' C&*0 ,+-.*/-' @@!Q# '/)/,*; ?8! # )/1&; G!?# 1*(-&'/*; ?@!Q# '+0* *-0 ?!:# =+.*'%;

7/.% .%& &6,&=./+- +5 .%& '/)/,* .%/' /' -+. '/(-/D,*-.)K 0/I&3&-. 53+1 1+'. +5 .%& MNP ()*''&'; %+7&4&3;

.%/' C&*0 *)'+ ,+-.*/-' 9!8# *)21/-/21 +6/0&; ?!?# /3+- +6/0& *-0 8! # ./.*-/21 0/+6/0&; 12,% %/(%&3

.%*- 1+'. +5 .%& &*3)/&3 ()*''&'! <- *00/./+- .%& ,+)+3*-. +5 .%/' ()*'' /' )&*0B./- K&))+7 E8!:# J-[ *-0

Q!9# \C[F; 7%/,% /' +-)K 5+2-0 53+1 .%& )*.& ?'. 1/))&--/21 NW +-7*30' E$/.& &. *);  88ACF! Z+3 .%&

+=*>2& K&))+7 C&*0; ?:98!QQ!A:*; * 0+,21&-.&0 '/.& )+,*./+- ,+2)0 -+. C& 5+2-0 *-0 /. 1*K ,+1& 53+1

.%& \*3.%/*- '&..)&1&-.; 7%/,% +4&3)*K '+1& =*3.' +5 .%& '/.&R .%& J*''*-/*- =&3/+0 ,&1&.&3K; +3 ,+2)0 &4&-

C& * 1+0&3- '235*,& D-0! $%& +=*>2& (3&&- C&*0; ?:98!Q:!9:; /' 53+1 *- *==*3&-. N3+-O& P(& ,+-.&6.

EZ GF C2. 1*K C& /-.32'/4& 0&'=/.& %*4/-( * '/1/)*3 ,+1=+'/./+- .+ .%&  -0 1/))&--/21 NW ()*''&'R *(*/-

AA



 !"#!$%&#' &()*#' )+ '!# &#, -.&, )/!,. &0. 10. .#' 23456 7#8 &#, 5496 :;8< &-)#" !,. %)11.0 )/!,.

&' 34=6> %0.&'!#" '?. "0..# %)-)*04

@A) )'?.0 10);&;-. -&'. "-&  . &0. & ,&0B ;-*. "-&  +0&"(.#' +* ., ') & 1!.%. )+ %.0&(!% 2C9D34E54CC<

&#, & ;-&%B "-&  +0&"(.#' +)*#, A!'?!# &  (&-- F.--)A! ? ;.&, )+ *#B#)A# %)(1) !'!)# 2C9D34G34HG&<4

C9D34E54CC ?& &# *#* *&- %)(1) !'!)# A!'? -)A  ),& 2CC4C6< &#, I.0F ?!"? %)11.0 )/!,. &#, '!# )/!,.

-.I.- 2H4H6 J*8 &#, C436 7#8<> !' &- ) %)#'&!#  !"#!$%&#' -.&, )/!,.> C4364 @?. 10. .#%. )+ '!# &#,

-.&, )/!,. &-)#" !,. %)11.0 )/!,.  *"". ' & -&'.0 "-&  * !#" ;0)#K.  %&-. & %)-)0&#'4 L) $#, -)%&'!)#

%)*-, ;. & %.0'&!#.,  ) '?. %)#'./' )+ '?! "-&  0.(&!# &(;!"*)* 4 @?. ;-&%B "-&  +0&"(.#' +)*#,

A!'?!# C9D34G34HG ?& &  !(!-&0 %)(1) !'!)# ') '?. 5#, (!--.##!*( MJ "-&  . ;*' %)#'&!#  !"#!$%&#'-F

?!"?.0 &-*(!#!*( )/!,. 254=6< &#,  (&-- N*&#'!'!. )+ %)11.0> %);&-'> (&#"&#. . &#, -.&, )/!,. 4 O"&!#

'?.0. ! #) $#, -)%&'!)# +)0 '?! );P.%'  ) !' ,&'. &#, %)#'./' &0. *#%-.&04

 !" #$%&'( )'*%+,)-

@?. 10. .0I&'!)# )+ '?. "-&K. ! !# () ' %& . I.0F 1))0 &#, I.0F +.A *#&-'.0., "-&K. A.0. +)*#,4 Q0)(

'?. DC "-&K.  &(1-. &#&-F ., C5 ?&, ')'&- %-) . ') C336> @&;-. CR>  *"". '!#" '?&' '?.F ?&, #)'

;..#  !"#!$%&#'-F &-'.0., ;F 1) 'S,.1) !'!)#&- 10)%.  . 4 T)A.I.0> ,. 1!'. '?.!0 ?!"? ')'&-  .I.0&- )+

'?. .  &(1-. ?&, & I! *&- &11.&0&#%. %)# ! '.#' A!'?  !"#!$%&#' 1) ' ,.1) !'!)#&- &-'.0&'!)#> +)0 ./&(1-.

C9D34H54C+ ?& & ')'&- )+ C336 ;*' ?& %-.&0 &-'.0&'!)# -&F.0 > Q!"*0. 5E4 O-- )+ '?. .  &(1-. > &1&0'

+0)( )#. 2C9D34CG4D< %)#'&!# &-*(!#!*( )/!,. &;)I. 54H6 A!'?  .I.0&- &;)I. C36  *"". '!#" '?&' '?.

!#'.0&%'!)# -&F.0> A?!%? A& )+'.# I! !;-. )# 7UV !(&"!#"> ;.'A..# '?. "-&K. &#, %.0&(!% ;),F ?& &W.%'.,

'?. &#&-F ! > Q!"*0. 5=4 X# &,,!'!)#> '?0.. )+ '?. "-&K.  &(1-. &#&-F ., &11.&0 ') ;. +0)( '?. Y&'. 1.0!),4

7&(1-. C9D34H54C" &#, C9D34H54C% %)#'&!# '!# &#, -.&, )/!,. !# &,,!'!)# ') %)11.0  *"". '!#" '?&' '?.

%)11.0  )*0%. A& ;0)#K.  %&-.> '?.F &- ) ?&I. &-*(!#!*( -.I.- %-) . ') '?) .  ..# !# '?. -&'. 1.0!), "-&  . 

+)*#, &' L*K!4 @?. .  &(1-. &- ) ?&, '!#S0!%? !#%-* !)# I! !;-. )# 7UV !(&"!#" 2Q!"*0. G3 7.%'!)# G4R<4

7&(1-. C9D34H54G5; &- ) %)#'&!#  )(. '!# &#, -.&, )/!,.  ) A& '?)*"?' ') ;. & -&'. "-&K. & A.--4

C9D34CG4D ?& & %)(1) !'!)# I.0F %-) . ') '?. '0&# -*%.#' ;-*. "-&  . &-'?)*"? !' !  -!"?'-F -)A.0 !#  ),&

2CD4R6 %)(1&0., ') CR6 &#, &;)I.< A?.# %)(1&0., ') () ' )+ '?. '0&# -*%.#' ;-*. "-&  . &#&-F .,> !'

&- ) ?& -)A.0 (&"#. !& %)(1&0., ') 1)'& ? 2R436 V"8 ') R4E6 Z58<4 :0.I!)* A)0B ?&  *"". '., '?&'

1)A,.0., "-&  > )+ &  -!"?'-F ,!W.0.#' %)(1) !'!)#> A& ;.!#" * ., & '?. "-&K!#" &".#' )+ M0)#K. O".

%.0&(!% &' L*K! 2:&F#'.0 5339<4 Q)0 '?. 0.(&!#!#"  !/ "-&K.  &(1-. > &-'?)*"? &W.%'., ;F &# !#'.0&%'!)#

-&F.0> !' A& #)'., '?&' '?0.. )+ '?.( ?&, -)A.0 (&"#. !& -.I.- '?&# 1)'& ? -.I.- >  !(!-&0 ') C9D34CG4D[

A?.0.& '?. )'?.0 +)--)A., '?.  &(. 1&''.0# & '?. (&P)0!'F )+ '?. 5#, (!--.##!*( MJ "-&  . A!'?

?!"?.0 (&"#. !& '?&# 1)'& ?4 L) "-&  . A.0. +)*#, A!'? '?. -)A (&"#. !&S?!"? 1)'& ? 1&''.0#  ..#

!#  )(. )+ '?. "-&K. &-'?)*"?  .I.0&- ?&I. I.0F  !(!-&0 (&"#. !& &#, 1)'& ? -.I.- \ C9D34GE45=? 254G6

E9



 !"#$ %&' (#!)$* +$,!-.+/ +0-10/.2.03

45



 !"#$% &'( )*+,% -+./*% 012345&406 -789!:" +*;%$+;!8: *+<%$- +:= + >*%+$ !:;%$+>;!8: *+<%$

?"@A&4'B C

 

@DE 01234F&4G&H IJ43B ?"@A24GB C

 

@DE +:= 01234F&4' IJ4FB ?"@AJ42B C

 

@D4 K7%

#:#-#+* >8./8-!;!8: "*+-- 01234F&400 7+- 7!"7%$ /8;+-7 ;7+: .+":%-!+ IJ4&B C

 

3 ;8 24'B ?"@D H#; +-

+*$%+=< :8;%= !;- 7!"7 +*#.!:!#. *%L%*- -#""%-; ;7+; !; !- + *+;%$ "*+--4

M:+*<-!- 86 ;7% "*+--%- 7+- !:=!>+;%= ;7+; ;7% 8$!"!:+* >8*8#$ 86 ;7% "*+-- >+: H% %N;$+/8*+;%= 6$8. ;7%

>8*8$+:; .%;+*- /$%-%:;E %L%: 97%$% :8 8$!"!:+* "*+-- $%.+!:-4 K9%:;<O-%L%: 86 ;7% "*+,%- +:+*<-%= >8:;+!:

>8//%$ -#""%-;!:" ;7+; ;7%< 9%$% 8$!"!:+**< H*#%4 P89%L%$E 03 86 ;7% "*+,% -+./*%- +*-8 >8:;+!: +H8L% 2B

8N!=% 9%!"7; 86 !$8:E /%$7+/- !:=!>+;!:" ;7+; ;7%< .+< 7+L% H%%: "$%%:Q +*;78#"7 !; !- +*-8 /8--!H*% ;7+;

;7% !$8: 8N!=% .+< H% 6$8. !:;%$+>;!8: 9!;7 ;7% >%$+.!> H8=<4 012340G42E ;7% 8:*< #:+*;%$%= R+;% S$8:,%

M"% "*+,% -+./*%=E >8:;+!:- +*.8-; :8 !$8: 8N!=% +:= !- >*%+$*< H*#% H#; ;7%$% !- + -!:"*% ;$+:-*#>%:; "$%%:

"*+-- %<% H%+= I01234GF40FD 97!>7 >8:;+!:- + .!N;#$% 86 >8//%$ +:= !$8:E K+H*% 0&4 K7$%% %N+./*%- 86

97!;% "*+,%- 9%$% 68#:=( 012340J4GHE 012340G4' +:= 012345&4G+E ;7%-% +//%+$ ;8 7+L% H%%: 8/+T#% 97!;%

8$!"!:+**< +- +:;!.8:< 8N!=% !- /$%-%:; +:= ;7%$% +$% :8 8;7%$ >8*8$+:;-4 K7% UV? !.+"%- -789 >+*>!#.

+:;!.8:+;% >$<-;+*- /$%-%:; 9!;7!: ;7% +*;%$+;!8: *+<%$-E  !"#$% &F4

 !"#$% &F( M*;%$%= 97!;% "*+,%E 012340J4GH

10



 !" #$%!$&'(!) *"#+,) -*./ )0" (!(,1#$# .- )0" %,(2"# 3(# )0() )0" -*(%/"!)(*1 1",,.3 (!4 *"4 %,(2"4 ,$.!

56789:;<:6=> 30$'0 $# .!" 0(,- .- ( ?($*> )0" $!)(') ,$.! @"$!% .! 4$#?,(1 $! )0" /+#"+/> /(1 (')+(,,1

0(A" @""! .*$%$!(,,1 @,+"> .* %*""!> '.??"* 3(# -.+!4 $! )0" #(/?," .- %,(2" (!(,1#"4 (!4 )0"*" 3"*" !.

'.,.*(!)# (##.'$()"4 3$)0 1",,.3 %,(##"# #+'0 (# ,"(4 (!)$/.!()": B! (44$)$.! ( -*(%/"!) .- %,(2"4 '"*(/$'

A"##", (!4 #"A"*(, (??(*"!),1 1",,.3 %,(## @"(4# 3"*" -.+!4 ). '.!)($! '.??"* (!4 !. .)0"* '.,.*(!)# #.

3"*" ?*.@(@,1 .*$%$!(,,1 )*(!#,+'"!) @,+" $! '.,.+*> C$%+*" D7: E0" '0(!%" $! '.,.+* -*./ )*(!#,+'"!) @,+"

). ( 4$*)1 1",,.3 $# /.#) ?*.@(@,1 4+" ). )0" 3"()0"*$!% .- )0" %,(## ,(1"* )0() -.*/# )0" %,(2": F0"! %,(##

4"A$)*$&"# )0" #$,$'()" !")3.*G )0() -.*/# )0" %,(## @*"(G# 4.3! #. )0() )0" '.??"* '.,.*(!) $# !. ,.!%"*

?*"#"!) $!)"*#)$)$(,,1 $! )0" %,(## !")3.*G (!4 )0" .*$%$!(, @,+" '.,.+* $# ,.#): B) 3(# (,#. -.+!4 )0() )0" *"4

?($!) .! )0"#" ,$.!# $# /.#) ?*.@(@,1 $*.! .H$4" (# ( ,(1"* .- ?$%/"!) '.!)($!$!% $*.! ?(*)$',"# '(! @" #""!

$! )0" IJK $/(%"#> C$%+*" 89:

C$%+*" D7L M1",,.3M #)*$?"4 %,(2"4 A"##", (!4 M1",,.3M @"(4

C$%+*" 89L N"4 ,$.! 6789:;<:6> IJK $/(%" .- ?($!) ,(1"*

7D



 !"#$% &'( )*$+,%!-%. /*!%01% -*23,% '4&56786'9 ",*--: *$%* !0 -*23,% ;8<

 ! "#$%&'% #&( )%*#+%( ,#+%)$#*-

=>% +#,? 1@23@-!A!@0*, *0*,:-%- @/ A>% /*!%01% *0. $%,*A%. 2*A%$!*,- !- 1@0A*!0%. !0 =*+,% '<6 =>% 2*B@$!A:

@/ A>%-% *$% 3$%-%0A%. *- !0.!C!.#*, 3@!0A-D $*A>%$ A>*0 *0 *C%$*"% @/ -%C%$*, 3@!0A- /$@2 %*1> @+B%1AD .#% A@

A>% !0>@2@"%0%@#- 0*A#$% @/ A>% 2*A%$!*, 2%*0!0" A>*A A>% 1@23@-!A!@0 *A %*1> 3@!0A 1*0 C*$: 1@0-!.%$*+,:

@C%$ %C%0 E#!A% -2*,, *$%*-6

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

FG) *0*,:-!- @/ A>% 2*$+,%!-%. /*!%01% -*23,%- -#""%-A%. A>*A !A 1@0-!-A- @/ 1,@-%,: 3*1?%. E#*$AH "$*!0-

-#$$@#0.%. +: * ",*--: 2*A$!I J !"#$% &'*K6 L 0%M,: .!-1@C%$%. -*23,% @/ A>!- 2*A%$!*, J;8<K *,-@ 1@0A*!0%.

-@2% .!-A!01A ",*--: *$%*- M>!1> @0 FG) !2*"!0" M%$% /@#0. A@ 1@0A*!0 3*$A!*,,: /#-%. E#*$AH "$*!0- !0 *0

*2@$3>@#- ",*--: 2*A$!I J !"#$% &'+K6 N@23@-!A!@0*, *0*,:-!- @/ A>%-% *$%*- >*- "!C%0 %0!"2*A!1 $%-#,A-6

=>% ",*--: *$%* !- -!"0!O1*0A,: ,@M%$ !0 *,?*,! *0. >!">%$ !0 -!,!1* A>*0 A>% A$#% ",*--%- -*23,%.D M!A> *0

*C%$*"% @/ 786'P -!,!1* *0. Q6RP -@.* M!A> '68P 3@A*->D 868P ,!2% *0. '6QP 2*"0%-!*6 =>% ",*--: *$%*-

*,-@ .!. 0@A *33%*$ A@ +% .%,!+%$*A%,: 1@,@#$%.D *,A>@#"> !$@0 @I!.% !- 3$%-%0A *A S6&P6 TA !- A>%$%/@$%

3$@+*+,% A>*A A>%-% *$%*- *$% -!23,: @C%$U/#-%. /*!%01% $*A>%$ A>*0 * .%,!+%$*A%,: 3$@.#1%. ",*--6 =>% $%.

*$%*- @/ *,, @/ A>% -*23,%- *$% 1@,@#$%. M!A> !$@0 @I!.%D !0 -!2!,*$ E#*0A!A!%- A@ A>*A -%%0 !0 A>% ",*--: *$%*-

@/ ;8<9 A>% :%,,@M *$%*- 1@0A*!0 ,%*. @I!.% *- A>% 1@,@$*0AD !0A%$%-A!0",: 0@ *0A!2@0: @I!.% M*- 0@A%. !0

A>% *0*,:-%- *0. ,%*. *0A!2@0*A% 1$:-A*,-D A>% 2@$% #-#*, /@$2 @/ :%,,@M 1@,@$*0AD M%$% 0@A @+-%$C%. !0

A>% FG) !2*"%-6

4&



 !"#$ %&' (!)$*+$ !*, -./$0 1!.$0)!#2 +-13-2).)-*

45



 ! !" #$%&'(&

 !"#$%& !'()%& *+ $%',&- +'"&#.&/ 0"12 12& $%',& !1"%% )3&!&#1/ 0'! '#'%4!&- 56789:;<:=>: ?@A "('$"#$

.*#B3(&- 12'1 12"! !'()%& +3*( ' $%',&- +'"&#.& .C) .*#!"!1&- *+ ' DC'31, .*3& 0"12 ' -"!.3&1& $%',&

%'4&3 *# E*12 12& "##&3 '#- *C1&3 !C3+'.&! 5F"$C3& 8G>: H2& $%',& %'4&3 '))&'3&- 1* E& 2&'I"%4 '%1&3&-

E4 )*!1J-&)*!"1"*#'% .2'#$&! '#- 0'! '%!* 2"$2%4 I&!".C%'3 0"12 !*(& &K13&(&%4 %'3$& '"3 ECEE%&! E&"#$

)3&!&#1: L*()*!"1"*#'% '#'%4!"! *+ 12& $%',& %'4&3 .*#B3(&- ' 2&'I"%4 '%1&3&- $%',& 02".2 0'! (*!1

)3*E'E%4 *3"$"#'%%4 E%C&/ '! 12&3& 0'! ' !('%% DC'#1"14 *+ .*))&3 )3&!&#1/ 2*0&I&3/ -C& 1* 12& !"$#"B.'#1

)*!1J-&)*!"1"*#'% '%1&3'1"*# -"3&.1 .*()'3"!*# 0"12 12& $%'!! '#- $%',&- .&3'(".! 0'! #*1 )*!!"E%&: H23&&

+'"&#.& E&'-!/ 02".2 2'- #*1 3&1'"#&- 12&"3 $%',& %'4&3 0&3& '%!* '#'%4!&-M 6789:N8:=9&/ 6789:N9:6=9. '#-

6789:N6:6G8E: 6789:N8:=9& .*#!"!1&- *+ DC'31, $3'"#! "# ' $%'!!4 ('13"K 0"12 ('#$'#&!& '#- .*))&3 "# 12&

$%'!!4 )2'!& *# DC'%"1'1"I& .*()*!"1"*#'% '#'%4!"!: 6789:N9:6=9. "! !"("%'3 "# '))&'3'#.& 0"12 %&!! '))'3&#1

$%'!!/ !)&.13'% '#'%4!"! !2*0&- ('#$'#&!& '#- "3*# "# 12& )2'!& '3*C#- 12& DC'31, $3'"#! O DC'#1"1'1"I&

'#'%4!"! "#-".'1&- ('#$'#&!& *K"-& "# *#& )*"#1 '1 ' %&I&% *+ ;:<P: 6789:N6:6G8E '%!* .*#1'"#&- DC'31,

$3'"#! 0"12 .*))&3J3".2 '3&'! E&10&&# 12&(/ 66:;P .*))&3 *K"-& *# DC'#1"1'1"I& '#'%4!"! 5H'E%& 6;>:

F"$C3& 8GM F'"&#.& I&!!&% +3'$(&#1Q ?@A "('$& !2*0"#$ DC'31, E*-4 '#- 2&'I"%4 0&'12&3&- $%',& %'4&3

 ! !) *+,-.%$' /01&

?@A "('$"#$ "#-".'1&- 12'1 12& (*C%-&- E%C& I&!!&% +3'$(&#1 56789:=<:6=> .*#!"!1&- *+ DC'31, )'31".%&! "#

' )'%&3 $%'!!4 ('13"K 0"12 &I&# %"$21&3 .34!1'%! "# E&10&&# 5F"$C3& 88>: R#"1"'% !)&.13' !C$$&!1&- 12'1 12&!&

0&3& .*#!"!1&#1 0"12 @$4)1"'# S%C& 5L'LC?"4T10>/ ' ('#J('-& )"$(&#1 5U'11*# &1 '% G99V>: WC'#1"1'1"I&

7;



 ! "#$%$ $&''()*+, *-%$  $ *-+ .) /0+!* 1 $ .(&!, *( 2(!$%$* (. 34567 (. $%"%2 8 9:5;7 "%0+  !, 9;5<7

2(''+) (=%,+8 $%0%" ) *(  ! "#$+$ (. $%0%" ) (>?+2*$ .)(0 @/#'* AB **(! +*  " 4CC<D5 E@F %0 /%!/ - $

2(!G)0+, *- * *-+ ) 1 "&0' (. '%/0+!* .(&!, %$  "$( @/#'*% ! >"&+8  ">+%* %!  ! &!2(!$("%, *+, .()0

AH%/&)+ 9IJ E+2*%(! I54D5 E+K+) " >+ ,$ *-(&/-* *( >+ (. @/#'*% ! >"&+ 1+)+  ! "#$+,8 9L:C5395L9>8

9L:C5395L92  !, 9L:C5345<9>5 E@F %0 /%!/ $-(1+, *- * *-+# 1+)+ K+)# $%0%" ) *( *-+ K+$$+" .) /0+!*

 >(K+ 1%*- 2"+ ) M& )*N /) %!$  !, 2&')()%K %*+ 2)#$* "$ K%$%>"+5 9L:C5395L9>  !, 9L:C5345<9  "$( 2(!* %!

$(0+ /" $$#  )+ $  )(&!, *-+ M& )*N /) %!$  !, 2&')()%K %*+ 2)#$* "$5 O&"P 2(0'($%*%(! "  ! "#$%$ 2(!G)0+,

*-+ ')+$+!2+ (. $%"%2 8 "%0+  !, 2(''+) (=%,+$ 1%*-%! *-+$+ >+ ,$5

H%/&)+ ::Q @/#'*% ! >"&+ K+$$+" .) /0+!* E@F %0 /+  !, 2(0'($%*%(! " $'+2*)&0

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

 !" #$% &'()"* +, -!" *+." *('/." -!(- 0(* -(1"2 ,+3 4"*-356-&7" (2(.8*&* &24&6(-"4 -!(- -!" *"(. 0(*

6+'/+*"4 +, -&)!-.8 /(61"4 95(3-: )3(&2* 0&-! ( *'(.. ,3()'"2- +, ( /+**&;." ).(:" .(8"3 +2 +2" "4)"<

(.-!+5)! -!&* (//"(3* -+ !(7" ( *.&)!-.8 +44 -"=-53" +2 -!" #$% &'()"*< *"" >&)53" ?@< 0&-! -!" ).(:"

(//"(3&2) -+ ;" 2+- -+ ;" ).(**8< +3 4"7&-3&A"4 +3 '+3" 638*-(..&2"< .&1" -!" ,(&"26" +;B"6-*C D+'/+*&-&+2(.

(2(.8*&* !(* &24&6(-"4 -!(- -!" ).(:" +2 -!&* *"(. EFG?HCIHCF?J !(* '+*- /3+;(;.8 *5K"3"4 ,3+' /+*-L

4"/+*&-&+2(. (.-"3(-&+2 (* -!" *+4( ."7". &* "=-3"'".8 .+0 EHCMNJC  !" 3"'2(2- 6+'/+*&-&+2< !+0"7"3<

6+2-(&2* *&.&6( E?OCINJ< .&'" ICMN< '()2"*&( ?CMN< (24 /+-(*! FCHNC P- (.*+ 6+2-(&2* 7"38 !&)! ('+52-*

+, (.5'&2&5' +=&4" EOCQNJ (24 6+//"3 +=&4" EFMCMNJ *+ '(8 0".. ;" ( */"6&A6 -8/" +, '(-"3&(. 5*"4 +2.8 ,+3

68.&24"3 *"(.*< /"3!(/* ,+3 /3(6-&6(. 3"(*+2* +, 6(37&2) (24 /3"*"37(-&+2 +3 &- '(8 3"R"6- /+*-L4"/+*&-&+2(.

6!(2)"* 0&-!&2 -!" ).(:" .(8"3C

GS



 !"#$% &'( )*+!,-%$ .%/+ 0$/"1%,23 456 !1/"% 7 89..!:+% "+/;% 0$/"1%,2 :92291 $!"<2

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

= 0%> ./18+%. 90 92<%$ 2*8%. 90 1/2%$!/+ >%$% 09#,- 9, /,/+*.!.? @A&B?CD?ED- /,- @A&B?EC?DE3 ><!F< >/.

:+#%7F9+9#$%-3 >%$% 09#,- 9, 456 !1/"!," 29 :% 90 :9,%3 >!2< F+%/$ 2%G2#$%. /,- :9,% 1!F$9.2$#F2#$%

H !"#$% &IJ? K<!. >/. F9,L$1%- :* M7$/* /,/+*.!. >!2< F/+F!#1 /,- 8<9.8<9$9#. -91!,/2!," 2<% .8%F2$/?

K>9 :%/-.3 @A&B?EB?@'BF /,- @A&B?E&?I@ >%$% 19.2 8$9:/:+* 1/-% 90 .91% N!,- 90 .29,% :#2 2<%!$ %G/F2

F9189.!2!9, !. /1:!"#9#.?

 !"#$% &I( O9,% :%/- @A&B?EC?DE( 456 !1/"% /,- F9189.!2!9,/+ .8%F2$#1

AP



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

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

23456789 :!. 1.$; ,< $=!*/+$ ,>$ ,(!)$ $#$*$+,!# )<*?<./,/<+ <@ ! .$#$),$; .!*?#$ <@ ,>$ A#!..$.B

7($C/<1. :<(D >!; /+;/)!,$; ,>!, ,>$ "#1$ A#!..$. @(<* E1F/ :$($ ;/.,/+), @(<* )<+,$*?<(!(- GA-?,/!+

A#!..$. @(<* 3*!(+! H9><(,#!+; $, !# IJJKLB M<:$C$(0 /, :!. ;$)/;$; ,< #<<D !, .<*$ <@ ,>$ <,>$(

)<#<1(. <@ A#!.. @(<* E1F/0 ;$.?/,$ ,>$/( *1)> .*!##$( +1*"$(.B  >$ !+!#-./. :!. )!((/$; <1, !, ,>$ N$,,-

6<+.$(C!,/<+ 5+.,/,1,$ /+ 2<. 3+A$#$. "- O( 8!() P!#,<+B  >$ ($.1#,. !($ ?($.$+,$; /+  !"#$ %&B

 >$ ,(!)$ $#$*$+,!# !+!#-.$. /+;/)!,$; ,>!, ,>$ )<#<1($; A#!..$. ;/Q$($; @(<* ,>$ "#1$ A#!..$. ?($;<*/+!+,#-

/+ ,>$ ?($.$+)$ <@ *$,!#. .1)> !. #$!; :>/)> ?(<;1)$. ,>$ -$##<: )<#<1(B P>$+ ,>$ (!,/<. <@ $#$*$+,. ,>!,

>!C$ "$$+ +<,$; ,< ?(<;1)$ ;/.)(/*/+!,/<+ "$,:$$+ E$!( G!.,$(+ !+; GA-?,/!+ A#!..$. !($ ?#<,,$;0 R/A1($

S&0 H9><(,#!+; $, !# IJJKT P!#,<+ $, !# IJJUL  :< <@ ,>$ )<#<(!+,4@($$ $=!*?#$.0 <+$ <@ ,>$ ,>($$ ,1(V1</.$

.!*?#$. H%USJB&IB%JSL !+; ,>$ -$##<: A#!..$. !($ )#<.$ ,< ,>$ ?($C/<1.#- $.,!"#/.>$; E$!( G!.,$(+ A(<1?B

 >$ :>/,$ A#!.. H%USJBWIBXUL0 ,:< <@ ,>$ ,1(V1</.$ A#!..$.0 ,>$ <,>$( )<#<(!+,4@($$ A#!..0 %USJBWIB&I$0 !+;

,>$ ,:< )<#<1(#$.. $=!*?#$. !## ./, <1,./;$ ,>$ D+<:+ A(<1?.B 3 ./+A#$ A($$+ "$!; H%USJB&KBYIL Z,. :$##

:/,> ,>$ GA-?,/!+ A#!..$. .< )<1#; ($?($.$+, !+ /*?<(,0 /+,$($.,/+A#- /, /. ,>$ <+#- <?!V1$ A($$+ A#!.. <@

[(<+F$ 3A$ ;!,$ @<1+; /+ ,>$ !..$*"#!A$ @(<* E1F/B \+#/D$ ,>$ ,(!+.#1)$+, "#1$ A#!..$.0 ,>$ )<#<(!+,4@($$

A#!..$.0 :>/)> !($ )<*?<./,/<+!##- C$(- ./*/#!( /+ ,>$/( *!]<( <=/;$. H !"#$ %IL .><: V1/,$ ! :/;$ .)!,,$( /+

,>$/( %JJJ /^_( !+; 6(^2! (!,/<.T 1+@<(,1+!,$#- ,>$($ /. +< )<*?!(!"#$ ;!,! @(<* GA-?,/!+ A#!..$. <@ ,>$

.!*$ )<#<1(B 5, /. 1+)#$!( :>- ,>/. A#!.. .><1#; "$ .< ;/Q$($+, @(<* ,>$ "#1$ A#!..$.0 "1, ,>$ ,$)>+<#<A-

($V1/($; ,< ?(<;1)$ ,>$ !*"$( )<#<1(0 ! ($;1)/+A !,*<.?>$($0 ,>$ 1.$ <@ ;/Q$($+, (!: *!,$(/!#. <( ,>$

?($.$+)$ <@ ($;1)/+A !A$+,. *!- >!C$ ($.1#,$; /+ ,>/. "$/+A ! .?$)/!#/., ?(<;1),B 3 )<#<(!+,4@($$ (!: A#!..

UW



 !"#$  % !#$&' ()#* $+& ,#!$&*-#).)/ 0&.) 1.%$&)! % $& #( 2&33 4).5 67.$&% &$ .3 899:;<=> %?""&%$ !" $+.$

"3.%% #( $+ % ,#3#?) @.% A& !" *#B&' .)#?!'  ! $+& 0&.) 1.%$ '?) !" $+ % -&) #'C

D "?)& EF; G,.$$&)-3#$ %+#@ !" $).,& &3&*&!$ ")#?-% (#) 1"/-$ .! .!' 0&.) 1.%$&)! "3.%% 6()#* G+#)$3.!'

&$ .3 HII:> @ $+ .'' $ #!.3 '.$. ()#* $+& ,?))&!$ -)#J&,$

2+& ,#3#?)3&%% "3.%%&% (#?!' .$ 0?K .)& ,#*-#% $ #!.33/ ' %$ !,$  ! $+& ) *.J#) &3&*&!$%L (#) &M.*-3& $+&/

.)& + "+&)  ! .3?* ! ?* #M '& $+.! $+& #$+&) N4O "3.%%&%L .!' $+ %  % )&P&,$&'  ! $+& ) $).,& &3&*&!$

,#*-#% $ #!% .% @&33C 7!& .--&.)% % * 3.) $# $+& #?$3 &)% ()#* $+& 0&.) 1.%$&)! ")#?- 689EIC<HCFH,> .!'

$+& #$+&)  % ' Q&)&!$ ()#* A#$+ ")#?-% 689EIC<HCFHA>C 2+& #?$3 &)% ()#* 0?K L &M,3?' !" 89EIC<HCFHA +.B&

% * 3.) 8IIIR)S2 ).$ #% $# $+& T0&.) 1.%$&)!T ")#?- A?$ ' Q&)&!$ U)SN.C 2+ % ,#?3' A& .! &Q&,$ #( $+&

#-., V&) ?%&'L ,.3, ?* .!$ *#!.$&L +#@&B&)L $+&)& .)& #-.W?& &M.*-3&%L @+ ,+ V$ @&33 @ $+ $+& $).!%3?,&!$

"3.%%&% %?""&%$ !" $+.$ $+& .'' $ #! #( .!$ *#!/ '#&% !#$ !&,&%%.) 3/ .3$&) $+& #B&).33 ).$ #% #( $+& $).,&

&3&*&!$% A& !" ?%&'C 2+& % !"3& ?!.3$&)&' @+ $& "3.%% .!' $+& % * 3.) $?)W?# %& "3.%%&% *./ $+&! )&-)&%&!$

$+& -)#'?,$ #( . (?)$+&) "3.%%*.5 !" ,&!$)&X ?!(#)$?!.$&3/ $+&)&  % B&)/ 3 $$3& @+ $& "3.%% .!' ,#3#).!$Y()&&

"3.%% -)&%&!$ @ $+ ! $+& .%%&*A3."& (#) ,#*-.) %#!C 2+& #?$3/ !" ,#3#).!$Y()&& "3.%%  % %?)-) % !" .%  $ .!

#AJ&,$ $/-& &M,3?% B& $# 0?K L . %?! ' %5 -&!'.!$L +#@&B&)  $ .--&.)% $# A& . ?! W?& #AJ&,$  ! $+ % ,#3#?)C

 !" #$%%&'(

2+& A?35 ,#*-#% $ #!.3 .!.3/%&% +.B&  !' ,.$&' $+.$ $+& 0?K "3.%%&% .)& . -3.!$ .%+ %#'.Y3 *& % 3 ,.$& @ $+

B.) #?% ,#3#).!$% ?%&' $# ,)&.$& $+& ).!"& #( ,#3#?)% %&&!C O ' %$ !,$ #! @.% !#$&' A&$@&&! $+& #-.W?&

$?)W?# %& .!' $).!%3?,&!$ A3?& "3.%%&%L @ $+ $+& #-.W?& "3.%%&% ,#!$. ! !" + "+&) 3 *& .!' 3#@&) %#'. $+.!

$+& ) $).!%3?,&!$ ,#?!$&)-.)$%C O !?*A&) #( N.$& "3.%%&% @&)& .3%# .!.3/%&'L $+&%& @&)& (#?!' $# +.B&

+ "+&) .3?* ! ?* .!' $ $.! ?* #M '& 3&B&3% $+.! $+& N4O "3.%%&%C G&B&).3 !.$)#!YA.%&' "3.%%&% @&)& .3%#

99



 !"#$% & '())!* +),-- *./0 )(,$ -/,##,/( 1!)!2,#/ *,- #!/($3 /0.- 1!)!"2 -"++(-/- , 42-/ 2,/0(2 /0,# -(1!#$

5.))(##."5 67 $,/(  !2 /0.- !89(1/% & #"58(2 !  2./ ,#$  ,.(#1( !89(1/- *(2( .$(#/.4($ ,)!#+-.$( /*!

8!#( 8(,$-% :0( +),;($ 1(2,5.1- *(2( #!/($ /! 8( ! -).+0/)' $.<(2(#/ 1!5=!-./.!# /! /0( +),--(- .# -!5(

1,-(- *./0 , 0.+0(2 =!/,-0 /! 5,+#(-., )(>() /0,# /0( +),--(-% ?!*(>(23 ,  (* *0./(@+),;($ !89(1/- *(2(

#!/($3 1!)!"2($ 8' 1,)1."5 ,#/.5!#,/(% :0( /2,1( ()(5(#/ ,#,)'-.- -"++(-/($ /0,/ /0(2( -(>(2,) !"/).(2-

 2!5 /0( A(,2 B,-/(2# +2!"= .# /0( +),--(- ,#,)'-($ .# /0.- -/"$'3 .#1)"$.#+ , 1!)!2,#/@ 2(( =(#$,#/3 /*!

/"2C"!.-( 8(,$- ,#$ /0( *0./( +),-- !89(1/%

 !"#$%&# '( )*"#"*+,&-./ ,/0 1",&2"*-/3

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

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

:0( .#./.,) -"2>(' ! /0( +),-- ,--(58),+(  2!5 A";. 0()$ *./0.# /0( D(5./.1 E"-("5 ,/ ?,2>,2$ F#.>(2-./'

-0!*($ /0,/ /0( 5,9!2./' ! /0( G#$ 5.))(##."5 67 +),-- *,- .# , =!!2 -/,/( ! =2(-(2>,/.!#% ?!*(>(2

/0(2( *,- 1!#-.$(2,8)( >,2.,/.!# *./0.# /0.- ,#$ -(>(2,) +2!"=- 1!")$ 8( $.-/.#+".-0($ *./0.# /0( ,)/(2,/.!#

-/,/(- ! /0( +),-- ,--(58),+(% :0( 5!-/ !8>.!"- +2!"=.#+ *,- 8(/*((# !89(1/- *./0 /0( !2.+.#,) +),--

2(5,.#.#+ ,#$ /0!-( *0(2( /0( !89(1/ 0,$ 1!5=)(/()' $(>./2.4($% H /0( IJJ +),-- -,5=)(- /,K(#  2!5

/0( 5"-("5  !2 ,#,)'-.- LM -/.)) 0,$ +),-- 2(5,.#.#+3 .%(% 2(/,.#.#+ /2,#-)"1(#1' ,#$ /0(.2 !2.+.#,) 1!)!"23

,#$ IGN $.$ #!/O /0.- $!(- #!/ .#1)"$( /0( -,5=)(- ! !/0(2 >./2(!"- 5,/(2.,)-% :0( +),-- ,--(58),+( *,-

-,5=)($ /! -0!* /0( *0!)( 2,#+( ! =2(-(2>,/.!# =2(-(#/3 /0.- .- $(/,.)($ .# D(1/.!# N%G% &# (P,1/ -"2>('

! =2(-(2>,/.!# *./0.# /0( 5"-("5 5,/(2.,)- 1!")$ #!/ 8( 5,$( ,- /0( =2(-(#1(3 !2 ,8-(#1(3 ! +),-- *,-

! /(# #!/ >.-.8)( "#/.) ,# !89(1/ *,- 82!K(# $"2.#+ -,5=).#+% :,8)( IL 8()!* -0!*- /0( !89(1/- -,5=)($

8' !89(1/ /'=( ,#$ =2(-(#1( ! +),--%

:,8)( ILQ H89(1/- -,5=)($ 8' !89(1/ /'=( ,#$ =2(-(#1( ! +),--

R./0.# /0(-( /*! +2!"=- -(>(2,) >,2.,/.!#- *(2( =2(-(#/ .# /(25- ! /0( $(+2(( ! ,)/(2,/.!#% D(>(2,) !89(1/-

,==(,2($ ,)5!-/ 1!5=)(/()' "#,)/(2($ ST.+"2( NL,U *0(2(,- !/0(2- 0,$ !#)' , -5,)) ,2(, ! "#,)/(2($ +),--

IVV



 !"#$%$%&' ($)*$% )*! +!,$) $-!+ .#"/0!. )*! ! 1#. .2"! #0.2 ,# $#)$2% 1$)* .2"!  !"#$%$%& .)#30! #%+

&0#..4 #%+ 2)*! . *$&*04 5%.)#30! #%+ 3!&$%%$%& )2 +$.$%)!& #)!6 7$&5 ! 893'

7$&5 ! 89: ;<8='>?'@@6 1!00 / !.! ,!+ ) #%.05A!%) 305! &0#..B ;<8='C<'8<!6 +!,$) $-!+ &0#.. 3!#+'

D*! E 2%F! G&! .#"/0!. 1! ! )*!% /0#A!+ $%)2 # %5"3! 2H .53& 25/.6 25)0$%!+ $% D#30! ;>' ($)*$% !#A*

2H )*!.! & 25/. )*! ! # ! ,# $#)$2%. $% )*! )4/! 2H #0)! #)$2% A 5.) .!!%6 .2"! 2H )*! A 5.). # ! 1*$)! #%+

A*#0I4 J7$&5 ! 8>#K6 2)*! . #//!# # +# I! A2025 #%+ L#I4 J7$&5 ! 8>3K' D*! ! # ! #0.2 .!,! #0 3!#+.

)*#)  !)#$% )*!$ ) #%.05A!%A4 35) *#,! 3!A2"! *$&*04 H #&$0! #%+ )!%+ )2 3 !#I !#.$04' D*! ! # ! #0.2 #

H!1 !M#"/0!. 1$)* #% $ $+!.A!%) #//!# #%A!6 H2 !M#"/0! ;<8='CC'<=A #%+ ;<8='C=';N=+ J7$&5 ! 8>AK'

7$&5 ! 8>: #' ;<8='C8'N=+6 2/#O5! )5 O52$.! &0#.. 1$)* 1*$)! 1!#)*! $%& A 5.)B 3' ;<8='C8'896 A202 #%)P

H !! !4! 3!#+ 1$)* 3!$&! 1!#)*! $%& A 5.)B A' ;<8='CC'<=A6 ) #%.05A!%) 305! &0#.. 1$)* $ $+!.A!%) 1!#)*! $%&

A 5.)'

D#30! ;>: Q$.5#0 .5 ,!4 2H / !.! ,#)$2% P .53& 25/.

R2"! 3 2#+ /#))! %. 1! ! 23.! ,!+ $% )*! #//!# #%A! 2H +$S! !%) A2025 . 2H &0#..!.' T#%4 2H )*! 2/#O5!

;=;



 !"#!$%&' ()*&&'& *+,  -' &%+()' .'))$/ ()*&& 0'*, *+,  -' /-% ' ()*&& $01'2 *33'*"',  $ *) '"  $ * 2-*)4.

/-% ' 2$+&%& '+2.5 $6 '+ &$)%, *+, "' *%+%+(  -' $"%(%+*) 6$"7 $6  -' $01'2 /'))8 9-'  "*+&)!2'+ 0)!' *+,

2$)$"*+ :6"'' ()*&&'&  '+,',  $ *) '"  $ * 0'%('5 &$7'/-* 7$"' !+& *0)' 7* '"%*) ;("$!3& 2 *+, ,<8 =$7'

$6  -'  "*+&)!2'+ 0)!' $01'2 & *)&$ -*, %"%,'&2'+ *) '"* %$+ )*.'"& ;("$!3 2<5 /-%2- /'"' +$ $0&'">', %+

*+. $ -'" 2$)$!" $6 ()*&&? %))!& "* ', %+ @%(!"' AB28 C$/'>'"5  -'"' /'"' *)&$ >'". 7*+. 0'*,& *+, >'&&')

6"*(7'+ & /-'"'  -' $"%(%+*) 2$)$!" 2$!), +$ 0' >%&!*)). *&&'&&', *&  -'"' /*& +$ !+*) '"', ()*&&8

D+*). %2*) =2*++%+( E)'2 "$+ F%2"$&2$3. ;=EF:EG=< /*& !&',  $ )$$4 *  -' /'* -'"%+( $6  -' ()*&&'&

*+, *+. *) '"* %$+ )*.'"& * * 7%2"$&2$3%2 )'>')5 3*" %2!)*"). %+ 0*24&2*  '"', 7$,'  $ 3"$>%,' %+6$"7* %$+

*0$! 2$73$&% %$+*) ,%H'"'+2'& 0' /''+  -' ()*&&'& *+, *+. &'2$+,*". *) '"* %$+ )*.'"&8 I+ *,,% %$+5 % 

/*& 3$&&%0)'  $ (' 2$73$&% %$+*) %+6$"7* %$+ *0$!  -' *) '"* %$+ )*.'"&5 *+, *+. %+2)!&%$+& /% -%+  -'

()*&&'&5 6"$7  -' J:"*. &3'2 "* ('+'"* ',8 9-%& *+*). %2*)  '2-+%#!' /*& *)&$ !&',  $ )$$4 *  -' 2-*+('

%+ 2$73$&% %$+ 0' /''+  -' $"%(%+*) ()*&& *+,  -' &'2$+,*". *) '"* %$+ )*.'"&  -"$!(- )%+' *+*).&%& *+,  $

2"'* ' 2$73$&% %$+*) 7*3&8

 !"!# $%&'()*'+&*+', -./ 0('12(3(45

=EF %7*(%+( /*& !&',  $ '>*)!* '  -' 2$+,% %$+ *+, *33'*"*+2' $6 '*2- &*73)' %+  '"7& $6 % & & * ' $6

3"'&'">* %$+ *+,  -' 7$"3-$)$(. $6 *+. &'2$+,*". *) '"* %$+ )*.'"&8 9-' &*73)'& /'"'  -'+ 3)*2', %+ $

("$!3& /-%2- *"' &%7%)*"  $  -$&' %+  -' >%&!*) &!77*". 0! *& * "'&!) $6  -' ("'* '" ,' *%) *>*%)*0)'

%+  -' =EF %7*('& % /*& 3$&&%0)'  $ "'K+'  -' 2* '($"%'& 6!" -'"5 9*0)' LM8 9-' ,%H'"'+2' %+ +!70'"&

0' /''+  -' &*73)'&  *4'+ *+,  -$&' *+*).&', %& ,!'  $ >*"%$!& "'*&$+&8 D +!70'" $6 &*73)'& /'"' +$ 

*+*).&',5 '% -'" ,!'  $  -'%" 6"*(%)% . 7*4%+( 7$!+ %+(  -'7 %73$&&%0)'5 $" *+*).&%& +$ 0'%+( 3$&&%0)' ,!'

 $  -' &*73)' N3)!24%+( $! O ,!"%+( 3$)%&-%+(8 D 6'/ &*73)'& )$&  -'%" *) '"* %$+ )*.'"& ,!"%+( &*73)%+(5

6$" 'P*73)' *+ $3*#!'  !"#!$%&' '.' 0'*,5 LMAQ8RS8RS5 7'*+%+(  -'. 2$!), $+). 0' !&', 6$" 0!)4 *+*).&%&

$6  -' ()*&&5 *+, %+ $+' 2*&' * 0)$24 ;TT< /*& 0"$4'+ ,!"%+( 3$)%&-%+(5 )$&%+(  -' K>' &*73)'& /% -%+ % 8

9*0)' LMU D) '"', ()*&&'& &!0("$!3& ;*6 '" =EF %7*(%+(<

V%+' . WXD &*73)'& /'"' %7*(', /% - =EF? LQQ -*, 0''+ 3)*++', 0! &'>'"*) 3"$>',  $ '% -'" 0' W* '

3'"%$, 'P*73)'&5 *+$ -'" >% "'$!& 7* '"%*)5 $" +$ ()*&&'& * *))5 6$" 'P*73)' &*73)'& LMAQ8BT8RT, *+,

LQT



 !"#$% &'()*+,*-+ .%/% !012!$$3 456% 4%!7 * 86 %9!"#$% :/5" %!0; !$1%/!1<56 =/52# < <$$2 1/!1%7 <6

><=2/% ('*

 ?/52# &@ A;% :%. =$!  % <6 1;< =/52# !/% !$"5 1 #/< 1<6% .<1; 1;% 56$3 .%!1;%/<6= B< <4$% 4%<6=

! 0;!6=% <6 4!0C 0!11%/%7 0561/! 1 !1 1;% %7=% 5: 1;%  !"#$% D :5/ %9!"#$%D &'()*+E*F- ! =/%%6

5#!G2% =$!  4%!7*

 ?/52# -@ H6 1;< =/52# 1;% =$!  %  ;5.%7 1;<6  %0567!/3 !$1%/!1<56 $!3%/ !1 1;% %7=% 5: 1;%  !"#$%*

I%B%/!$ %9!"#$% <6 1;< =/52# !$ 5 ;!7 4!0C 0!11%/ 05%J0<%61 0;!6=% %91%67<6= !$56= 0/!0C <6 1;%

=$!  D :5/ %9!"#$%D &'()*,-*&K4D ! 1/!6 $20%61 4$2% 7%05/!1%7 B%  %$ :/!="%61*

 ?/52# (@ A;< =/52# ;! 1;<0C  %0567!/3 !$1%/!1<56 $!3%/ D <6  5"% 0! % 1;% % %91%67 !0/5  "20;

5: 1;% =$!  .<1; 56$3  "!$$ !/%! 5: 1;% 5/<=<6!$ =$!  /%"!<6<6=D :5/ %9!"#$%D &'()*,-*&ED ! 4$2%

1/!6 $20%61 "5650;/5"% B%  %$ :/!="%61*

 ?/52# F@ A;% 7%B<1/<L%7 =$!  % <6 1;< =/52# /%1!<6 1;% !##%!/!60% 5: 1;% 5/<=<6!$ =$!  7% #<1% 65

!012!$ =$!  /%"!<6<6= M 1;%/% !/% 5:1%6 1;% 4%=<66<6= 5: $!3%/ !67 $!"%$$!/ :%!12/% D :5/ %9!"#$%

&'()*+,*-E! ! 4%!7*

 ?/52# K@ A;< =/52# 056 < 1 5: 7%B<1/<L%7 =$!  % 056 < 1<6= 56$3 5:  %0567!/3 !$1%/!1<56 $!3%/ D

=%6%/!$$3 1;% $!3%/ !/% 0$%!/ 421 1;% 54N%01 /%"!<6 /%$!1<B%$3  5$<7 <6 !##%!/!60%D :5/ %9!"#$%D

&'()*,-*K,D ! .;<1% =$!  #5  <4$% B%  %$ :/!="%61*

 ?/52# +@ A;%  %0567!/3 $!3%/ .;<0; "!C% 2# 1;% 7%B<1/<L%7 =$!  % <6 1;< =/52# !/% $%   1!4$% !67

4%=<66<6= 15  %#!/!1%D ;5.%B%/D "5/%  5$<7 !/%! 0!6  1<$$ 4% 54 %/B%7D :5/ %9!"#$%D &'()*,-*E)0 !

B%  %$ :/!="%61*

 ?/52# E@ H6 1;< L6!$ =/52# 5: 7%B<1/<L%7 =$!  % B%/3 $<11$% "!1%/<!$ /%"!<6 !67 1;%/% < 0$%!/

 %#!/!1<56 4%1.%%6 1;%  %0567!/3 !$1%/!1<56 $!3%/ D :5/ %9!"#$%D &'()*,-*E(7 ! B%  %$ :/!="%61*

&)(



 !"#$% &'( )*+,-.%/ 01 23% -$%/%$4+2!05 "$0#-/ 6 20 7

805/!9%$+:.% 4+$!+2!05 ;+/ 502%9 ;!23!5 23% ,0$-30.0"< 01 23% /%=059+$< +.2%$+2!05 .+<%$/ /%%5 !5 :023 23%

/+,-.%/ ;3%$% ".+// $%,+!5%9 +59 !5 9%4!2$!>%9 %*+,-.%/? @5 /0,% %*+,-.%/ 23% /%=059+$< .+<%$/ +--%+$%9

/,0023 +59 +.,0/2 /;!$.%9 !5 +--%+$+5=%A 10$ %*+,-.%A 6'&B?CD?E F !"#$% EB+G? @5 023%$/ 23% .+<%$/ ;%$%

6BE



 !"#$% &'( )*$+,*-*". */ 0-1%$01!*2 -0.%$3( 04 567'4894&: ;4 567'4<747=

>%-- ?%@2%? 02? A*$% *$?%$%?B /*$ %C0A+-% 567'4<747= D !"#$% &';E4 F-- */ 1,% %C0A+-%3 >,%$% ;*1, "-033

02? 3%G*2?0$. 0-1%$01!*2 -0.%$3 0$% +$%3%21 0-3* 3,*>%? G*23!?%$0;-% H0$!01!*2 !2 1,% ;0GI3G011%$%? G*21$031

!2 1,% !A0"%3 */ 1,% 3%G*2?0$. -0.%$3B /*$ %C0A+-% 567'4<849=G !2 @"#$% &54 J,!3 >03 *2-. *;3%$H%? !2 %!",1

*/ 1,% ?%H!1$!@%? 30A+-%34 J0;-%3 9' 02? 95 3,*> 1,% ?%10!-%? ;$%0I?*>2 */ 0-- */ 1,% 30A+-%3 !A0"%? 02?

020-.3%? /*$ 1,%!$ +$%3%$H01!*2 02? >%01,%$!2" G,0$0G1%$!31!G34

 !"#$% &5( K0$!01!*2 !2 "$%.3G0-% !2 LMN !A0"% */ 3%G*2?0$. 0-1%$01!*2 -0.%$3B 567'4<849=G

5'O



 !"#$ %&' ($)!*#+ ,- !#)$.!)*,/' +!01#$+ 2*)3 4#!++ 1.$+$/)

5&6



 !"#$ %&' ($)!*#+ ,- !#)$.!)*,/' 0$1*).*2$0 3#!++$+

4 /,)!"#$ -$!)5.$ ,- !#6,+) !## ,- )7$ +!68#$+ 9*)7 +$:,/0!.; 8.$:*8*)!)$0 #!;$.+ 9!+ )7$ 8.$+$/:$ ,-

#!6$##!. -$!)5.$+< => ,5) ,- >? +!68#$+ 7!0 :#$!. #!6$##!$@ A- )7$ ,/$+ )7!) 0*0 /,) +$1$.!# 0*0 /,) 7!1$

+$:,/0!.; #!;$.+ !/0 */ )7$ ,)7$. :!+$+ *) *+ 8,++*"#$ )7!) )7$; 9$.$ 8.$+$/) "5) !) ! +:!#$ ),, +6!## ), "$

$!+*#; +$$/@  7$+$ .!/3$0 */ +*B$ -.,6 #$++ )7!/ ! 6*:.,/ !:.,++ ), +$1$.!# 6*:.,/+ !:.,++ CD*35.$ E%! !/0

"F< */ !00*)*,/ ! :7!/3$ */ +:!#$ 9*)7*/ ! +*/3#$ +!68#$ :,5#0 !#+, "$ +$$/ */ G% ,- )7$ +!68#$+ *6!3$0

CD*35.$ E%:F@  7$+$ #!6$##!. -$!)5.$+ !#+, +7,9$0 ! .!/3$ ,- :7!/3$+ */ 0*.$:)*,/ 9*)7*/ )7$ +!68#$+ -.,6

+5")#$ +7*-)+ :.$!)*/3 ! H-!:$)$0I !88$!.!/:$ CD*35.$ E?"F ), !#6,+) .*37) !/3#$+ ), ,/$ !/,)7$.J .$6*/0*/3

,/$ )7!) )7$ 9$!)7$.*/3 8.,:$++$+ !.$ 7!88$/*/3 */ )7.$$ 0*6$/+*,/+ CD*35.$ E%0F@ 4/,)7$. -$!)5.$ *+ )7$

&?K



 !"#$%&'$(&!%) !* (+, -$.,"' /+&0+ &% '!1, 0$',' &' 0-,$" /&(+ (+, -$1,--$, "2%%&%# &% $ '&%#-, 3&",0(&!% *!"

1!'( !* (+, '$14-,5 *!" ,6$14-, $' ',,% &% 789:;<8;98= >?&#2", @A,BC &% !(+," 0$',' (+,. $44,$" +&#+-.

3&'!"#$%&',3 D$".&%# &% (+&0E%,'' $%3 3&",0(&!%5 &%0-23&%# (+, 0",$(&!% !* 0&"02-$" *!"1' >?&#2", @9*B; F+,',

-$1,--$" *,$(2",' $44,$" (! 0!%'&'( !* '1!!(+ -$.,"' /&(+ 3&'!"#$%&',35  '4!%#.) 1$(,"&$- &% =,(/,,% (+,',

-$.,"'; G!/,D,"5 &( /$' !%-. 4!''&=-, (! !=',"D, (+&' &% $ D,". *,/ '$14-,' /+,", (+, '0$-, !* (+, -$1,--$,

/$' -$"#, ,%!2#+5 '20+ $' 789:;<A;H@0 >?&#2", @A=B $%3 789:;HA;9@5 $ -$(," #-$'' >?&#2", <7B;

?&#2", @AI J$1,--$" *,$(2",' 7I $; 789:;<:;@A K%, -$1,--$" *,$(2",'C =; 789:;<A;H@0 -$"#," -$1,--$"

*,$(2",'C 0; 789:;<9;@:$ 0+$%#,' &% '0$-,C 3; 0+$%#,' &% 3&",0(&!% !* ",$0(&!% *"!%(C ,; 789:;<8;98= '1!!(+

/,--L!"#$%&',3 -$1,--$,C *; 789:;<A;H@, 3&'!"#$%&',3 -$1,--$,;

7:H



 !"!#$% !&$'(%!) *+ ,-! .!"/,#/0!. 1%$))!) $%)* $((!$#!. ,* )-*2 )/13) *+ 4*'(#!))/*3 2/,-/3 ,-! $%,!#$,/*3

%$5!#)6 +*# !&$'(%!6 789:;<=;>> ?@/1A#! B9$C; D$35 *+ ,-! )$'(%!) 2!#! $%)* +#$4,A#!.6 )A4- $) 789:;><;=EF

?@/1A#! B9FC6 $%,-*A1- /, /) (*))/F%! ,-$, '*A3,/31 $3. (*%/)-/31 '$5 -$"! /34#!$)!. $%#!$.5 !&/),/31 2!$G

(*/3,) $3. +#$4,A#!) 2/,-/3 ,-! )!4*3.$#5 $%,!#$,/*3 %$5!#); H3*,-!# *44$)/*3$% +!$,A#! 3*,!. 2$) %$'!%%$#

+!$,A#!) )-*2/31 I+$A%, %/3!J F!-$"/*A# $#*A3. 4#$4G)6 $%)* )!!3 /3 789:;><;=EF ?@/1A#! B9FC; K3 ,-!

)$'(%!) 2-!#! 1%$)) #!'$/3!. ,-! $%,!#$,/*3 (#*4!)) 2$) 3*,!. ,* #A3 $%*31 4#$4G) $3. *,-!# +!$,A#!)6

)A4- $) 0%%!. (*#!)6 2/,- $#!$) $#*A3. ,-!)! +!$,A#!) *+,!3 -$"/31 F!/31 $ .$#G!# 4*%*A# /3./4$,/31 $ 4-$31!

/3 4*'(*)/,/*36 +*# !&$'(%!6 789:;<=;7LF ?@/1A#! B94C;

@/1A#! B9M @!$,A#!) *+ )!4*3.$#5 %$5!#)M 789:;<=;>> 2/,- 4*'(#!))!. %$5!#)N 789:;><;=EF )-*2/31 )/13/0O

4$3, +#$4,A#!) $3. J+$A%, %/3!J F!-$"/*A# *+ %$'!%%$! $#*A3. 4#$4G)N 789:;<=;7LF 2/,- ,-! $%,!#$,/*3 (#*4!))

'*"/31 $%*31 4#$4G) /3 *,-!#2/)! (#/),/3! 1%$));

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

P/3! $3$%5)!) 2!#! ,$G!3 +#*' !/1-, )$'(%!)M 0"! 2/,- 1%$)) #!'$/3/316 789:;>:;7B:$6 789:;>9;9E$6

789:;>9;B:.6 789:;>8;98+ $3. 789:;<=;L8N $3. ,-#!! .!"/,#/0!. )$'(%!)6 789:;>8;98F6 789:;<=;7B $3.

789:;<=;E9$; Q-!)! 2!#! )!%!4,!. ,* 4*"!# !$4- 4*%*A# *+ 1%$)) $3. +#*' !$4- 1#*A( *+ ,-! .!"/,#/0!.

1%$))!); K3 ,-! )$'(%!) 2-!#! 1%$)) 2$) #!,$/3!. ,-! %/3! $3$%5)!) $%% )-*2!. $ 4%!$# F#!$G F!,2!!3 ,-! 1%$))

$3. )!4*3.$#5 $%,!#$,/*3 %$5!#); K3 !$4- 4$)! ,-! 4*A3,) +*# )*./A' $3. (*,$))/A' #!.A4!. )/13/04$3,%5

2/,- 4$%4/A' $%)* A)A$%%5 .#*((/31; R*2!"!#6 /3 $%% *+ ,-! )$'(%!) $($#, +#*' 789:;>:;7B:$ ,-!#! 2!#!

)!4,/*3) *+ ,-! %/3! /3 ,-! $%,!#!. %$5!#) 2/,- /34#!$)!. 4*A3,) *+ '$13!)/A'6 $) 4$3 F! )!!3 /3 @/1A#! BB;

Q-!)! $((!$#!. ,* 4*##!)(*3. 2/,- .$#G!# $#!$) *+ ,-! S T /'$1!); K3 ,-! .!"/,#/0!. !&$'(%!) ,-!#! 2$)

%!)) 4-$31! $4#*)) ,-! %/3! $3$%5)/)6 -*2!"!#6 /3 )$'(%! 789:;<=;7B ?@/1A#! BLC ,-! $#!$) 2-!#! '$,!#/$%

-$. F!!3 %*), -$. 'A4- %*2!# 4*A3,) *+ )/%/4*3; 789:;>8;98F $%)* )-*2!. ,-! )%/1-, 4-$31!) /3 4*'(*)/,/*3

$4#*)) ,-! %$'!%%$# +!$,A#!) 2/,- $ )%/1-, /34#!$)! /3 )/%/4*3 4*A3,) *"!# ,-! ($%!# %/3!)6 @/1A#! B>;

7:8



 !"#$% &&' (!)% *)*+,-!- ./ 0123451421/' -!+!6.)7 -.8!#9 *)8 9*")%-!#9 9*:-

 !"#$% &;' (!)% *)*+,-!- 01234<=40&7 -6$%%)->.?

003



 !"#$% &'( )!*% +*+,-.!. /0123'031045 6+$!+7!8* !* .!,!98* 98#*7.

 !"!# $%&'%()*)%+,- &,'(

:;% ,!*% +*+,-.%. ;+< .#""%.7%< 7;+7 7;% 98=>8.!7!8* 8? 7;% +,7%$%< ,+-%$. 6+$!%<5 @!7; =+"*%.!#= !*

>+$7!9#,+$ 4%!*" ;!";%$ !* .8=% +$%+. 7;+* 87;%$.A 7;%$%?8$%5 !7 @+. <%9!<%< 78 $#* .%6%$+, 98=>8.!7!8*+,

=+>. 8? 7;% ",+..%. @!7; .!"*!B9+*7 .%98*<+$- +,7%$+7!8* ,+-%$.3 C+>. @%$% $#* 8* 7;% D+=%9+ EF /22 #.!*"

7;% EGCHGIE 8? +,, 8? 7;% B6% .+=>,%. =%*7!8*%< +486%5 %J9%>7 /0123'0310?5 +*< @!7; 7;% +<<!7!8* 8?

.+=>,%. /0123KL3& +*< /0123KL3/M5 7;%.% @%$% 9;8.%* +. 7;%- +,, ;+< !*7%$%.7!*" ?%+7#$%. !* 7;%!$ +,7%$+7!8*

,+-%$. +*< @%$% +* %J+=>,% 8? %+9; 98,8#$3 N ?#$7;%$ 7;$%% =+>. @%$% $#* 8* EGC GIE @;%$% =8*7+"%.

+*< =+>. 8? =#9; ,+$"%$ +$%+. 98#,< 4% +*+,-.%<5 !*9,#<!*" 9$8.. .%97!8*. 8? 7@8 +,=8.7 @;8,% 4%+<.5

/0123''302? +*< /0123''302"3 N ?#$7;%$ =+> 8? /0123KL3& @+. +,.8 >$8<#9%< 8* 7;!. =+9;!*% 78 %J+=!*%

+* 8<< +$%+ 8? 7;% +,7%$+7!8* ,+-%$.A  !"#$% &M .;8@. 7;% OEG !=+"%3 @;!9; +>>%+$%< P.=%+$%<P !* +$%+.

8? 7;% ,+-%$.5 7;!. @+. !*!7!+,,- 7;8#";7 78 4% +* +$7%?+97 8? 7;% 7%9;*!Q#%5 >%$;+>. 9+#.%< 4- 9;+$"!*"5 4#7

8* $%+*+,-.!. <!< .%%= 78 4% +97#+,,- >$%.%*7 !* 7;% 84R%973

:;% ?#,, .%$!%. 8? !=+"%. 8? /0123KL3S0 T !"#$% &KU .;8@. 7;% %,%=%*7. =+>>%< 8* 7;% D+=%9+ EF/225 7;%

$%,+7!6% 4$!";7*%.. 8? %+9; >!J%, +*+,-.%< !. $%,+7%< 78 7;% 98#*7. 8? %+9; FH$+- ,!*% .8#";7 86%$ + .%7 7!=%3

:;%.% =+>. .;8@ 7;% 98=>,%7% ,8.. 8? .8<!#= +*< >87+..!#=5 ;!";%$ 98#*7. 8? 9+,9!#= +*< =+"*%.!#= !*

///



 !"#$% &'( )*+,-"% *. -$%- *. /0123453& 6!,7 89:%-$%;8 -$%-9 !+ ,7% 9%<*+;-$= >7-9%9? @AB !:-"%

9*:% -$%-9 *. ,7% -C,%$-,!*+ C-=%$9 -+; ,7% 7!"7%$ <*#+,9 *. 9!C!<*+ !+ ,7% -C,%$-,!*+ C-=%$9 <*:>-$%; ,* ,7%

*$!"!+-C "C-99? ,7% $%:+-+, D#-$,E "$-!+9 -$% <C%-$C= F!9!GC% !+ ,7!9 :-> -9 6%CC3 H7% 7!"7 :-"+%9!#: <*#+,9

->>%-$ ,* <*$$%9>*+; 6!,7 C*6%$ <*#+,9 !+ ,7% 9!C!<*+ :->? 67!C9, ,7% -+,!:*+= :-> <C%-$C= 97*69 ,7-, ,7!9

%C%:%+, ;*%9 +*, 9!"+!I<-+,C= <7-+"% G%,6%%+ ,7% "C-99 -+; -C,%$-,!*+ C-=%$9 !+ ,7!9 -+,!:*+=J*>-<!I%;

67!,% "C-993

 !"#$% &4( /0123453K2? *>-D#% 67!,% "C-99? <*:>*9!,!*+-C :->9

//5



 !"# $%&&'() "# ('$'%&'* ") &!' +&!'( #%,$-'# ."&! /+$$'( ,%$# ") &!' 0-1' 2-%##'# %-#+ #!+.")2 %('%# +3

!"2!'( /+1)&#4 ") &!' #%,' %('%# %# &!' !"2!'( ,%2)'#"1, /+1)&#5  !"# /%) /-'%(-6 0' #'') ") &!' ,%$#

3+( 789:5;<5=4 >"21(' =85 ?+.'@'(4 &!' $%&&'() +3 !"2! ,%2)'#"1, /+1)&# ") %('%# +3 -+.'( #"-"/+) /+1)&#

/%) ,+#& /-'%(-6 0' #'') ") % 3%-#' /+-+1('* ",%2' +3 789:5AA58:24 B21(' C:5  !' +)-6 ,%$ &!%& *"* )+&

3+--+. % @'(6 #","-%( $%&&'() .%# 789:5A:57=:%5  !"# 6'--+. 2-%##4 ."&! % -'%*D0%#'* /+-+(%)&4 *"* )+& !%@'

%)6 ")/('%#' ") ,%2)'#"1, /+1)&# ") &!' %-&'(%&"+) -%6'(#5 ?+.'@'(4 &!' ,%$# +3 &!"# #%,$-' #!+. !+.

")!+,+2')'+1# &!' /+,$+#"&"+) +3 &!"# 2-%## "#5 E%-/"1,4 #+*"1,4 %)* -'%* %-- @%("'* ."&!") &!' 2-%##

#'/&"+) +3 &!"# #%,$-' 2"@")2 "& % #&('%F6 %$$'%(%)/' %# /%) 0' #'') ") >"21(' C75

>"21(' =8G 789:5;<5= /+,$+#"&"+)%- ,%$#

779



 !"#$% &'(  )*+% ,-*-#$%. !/)"% -0 123'45542'" 6! 7 "$%%89 :" 7 $%.

 !"#$% &1( 123'45'41;')9 <%**-= "*)++ >%).9 ,-/?-+!@!-8)* /)?+ +A-=!8" !8A-/-"%8%!@< -0 ,-/?-+!@!-8 !8

#8)*@%$%. "*)++

11;



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

 !"## $%&'(#$ $!)*#+ ,-.(/"%/,)- 01 &%-2%-#$# %-+ ,")-3 %$ !%$ 0##- "#')"/#+ ,- )/!#" $/4+,#$ 56%/7,-$)-

#/ %( 899:; <4(&,-, #/ %( 899=>3 ?)" #@%&'(#3 A=B9CD8CAE 5F,24"# :8%> %-+ A=B9CGBCBD H)-/%,-#+ $&%((

%"#%$3 0",2!/ )- 0%H7$H%//#"#+ ,&%2#$3 *!,H! %''#%"#+ /) !%I# 0##- ,-.(/"%/#+ 01 /!#$# #(#&#-/$ )-

$'#H/"%( %-%(1$,$C  !# &)$/ H)&&)- /1'# )? ,-.(/"%/,)- %()-2 H"%H7$ *%$ % H%(H,4&J",H! $40$/%-H#3 *!,/#

)- 0%H7$H%//#"#+ ,&%2#$3 )HH4"",-2 ,- /#- )? /!# $%&'(#$ ,&%2#+3 ?)" #@%&'(# A=B9CGDC= 5F,24"# :80>C K-

,-/#"#$/,-2 ?#%/4"# )? /!# 1#(()* 2(%$$#$ ,&%2#+ ,$ /!# %''%"#-/ &)0,(,/1 )? /!# (#%+ H)()"%-/ *!,H! %''#%"$

/) H(4$/#" ,- H#"/%,- %"#%$ %-+L)" &,2"%/# %()-2 /!# (%&#((%" ?#%/4"#$ )" H"%H7$; /!,$ *%$ )0$#"I#+ ,- %((

-,-# )? /!# %(/#"#+ 1#(()* 2(%$$#$3 ?)" #@%&'(# A=B9CG9CAE90 5F,24"# :8H>C

F,24"# :8M A=B9CD8CAE3 &%-2%-#$# %-+ ,")-J",H! %"#%; A=B9CGDC=3 H%(H,4&J",H! $40$/%-H# ,-.(/"%/,-2 %()-2

H"%H7$; A=B9CG9CAE903 H(4$/#",-2 )? (#%+ H)()"%-/C

 !# NOP ,&%2#$ %($) $!)*#+ % I%",#/1 )? ,-H(4$,)-$ ,- % -4&0#" )? /!# 2(%$$#$3 /!#$# *#"# %-%(1$#+ 4$,-2

/!# OQN ?)" ,+#-/,.H%/,)-C  !# &)$/ H)&&)- ,$ +,)'$,+# H"1$/%($ *!,H! *#"# )0$#"I#+ *,/!,- A8 )? /!#

R")-S# K2# 2(%$$#$ 5F,24"# :B%>; /!#$# H"1$/%($ I%",#+ ,- $,S# ?")& I#"1 .-# -##+(#J(,7# #@%&'(#$ /) (%"2#

*#((J?)"&#+ H"1$/%($C Q,)'$,+# %"# % '1")@#-# &,-#"%( H)-$,$/,-2 )? &%2-#$,4&3 H%(H,4& %-+ $,(,H)- %-+ %"#

?)"&#+ %/ !,2! /#&'#"%/4"#$3 H"1$/%((,$,-2 ?")& % &#(/ %/ %")4-+ A8T9 U3 &)$/ 4$4%((1 ?)4-+ ,- ,2-#)4$

")H7$ 56%(/!#" 899=M 8D=>C  !#1 %"# % "#(%/,I#(1 H)&&)- ,-H(4$,)- ,- %-H,#-/ 2(%$$#$ %$ % "#$4(/ )? /!# "%*

&%/#",%($ 4$#+ %-+ /!# &#(/,-2 /#&'#"%/4"#$ 5V#!"#- 899D; K"/,)(, #/ %( 899D>C P)"# "%"#(1 %(0,/# H"1$/%($

*#"# -)/#+3 ,- $#I#- $%&'(#$ 5F,24"# :B0>3 /!#$# %(7%(, ?#(+$'%"$ H)-/%,- %(4&,-,4&3 $,(,H)- %-+ #,/!#"

$)+,4& )" ')/%$$,4&3 H"1$/%((,$%/,)- /#&'#"%/4"#$ %"# ()*#" /!%- ?)" '1")@#-#$ %/ %")4-+ G99  U 56%(/!#"

899=MATAJ8>C U%(H,4& %-+ '!)$'!%/# ",H! ,-H(4$,)-$ *#"# ?)4-+ ,- /*) #@%&'(#$3 A=B9CGGC=90 5F,24"# :BH>

%-+ A=B9CG8CDE#C N&%(( ,")-J",H! ,-H(4$,)-$ *#"# -)/#+ ,- A=B9CGAC=A% 5F,24"# :B#>3 *!,H! *%$ /!)42!/

/) 0# % "#+ ?",/ 0#%+ 04/ %''#%"$ /) 0# %- %(/#"#+ 2(%$$ ,- /!# NOP ,&%2#$C V#&-%-/ W4%"/S 2"%,-$ *#"#

)0$#"I#+ ,- /!# *!,/# 2(%$$ A=B9CD8C:= 5F,24"# ED> %-+ % ')$$,0(# H!")&$',-#( ,- A=B9CD8CGG 5F,24"# :B+>C

K-)/!#" 4-,W4# ,-H(4$,)- *%$ % $&%(( 0)-# ?"%2&#-/ ,- A=B9CGGCD= 5F,24"# :B?>C

AA:



 !"#$% &'( )*$!+#, !-./#,!+-, 0+#-1 !- 23% "/*,,%,( *4 1!+5,!1%, 678'94:;4<9*=> ?4 */?!2% !-./#@

,!+- 678'94A747;8*=> .*/.!#B@53+,53+$#,@$!.3 678'94AA489?=> 14 5+,,!?/% .3$+B,5!-%/C D!23!- 1!+5,!1%

678'94:;4AA=> %4 !$+-@$!.3 !-./#,!+- 678'94A7487*=> 04 ?+-% 0$*"B%-2 678'94AA4:8=

77A



 !"! #$%&'(#

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

)!"* -"#(-"- )$ 34+*)(51 )!"'" 0+/(+)($*' 61 4'(*7 89:;<=8 )$ ,$$> +) '&"#(.# &$(*)' (* )!" +,)"/+)($*

,+1"/' $5 '+%&,"' #$*)+(*(*7 7,+'' +*- -"0()/(."- 7,+''"'? +' 2",, +' 64,> #$%&$'()($*' 5/$% + /+*7" $5

#$%&,")",1 -"0()/(."- 7,+''"'@

A *4%6"/ $5 &$(*) +*+,1'"' 2"/" +,'$ #+//("- $4) $* '+%&,"' 2!"/" 7,+'' /"%+(*"- +*- #$%&,")",1 -"0()/(."-

"B+%&,"' 2()! )!" *4%6"/ $5 &$(*)' )+>"* /+*7(*7 5/$% )2$ )$ )!(/)""*C + 0"/1 ,$2 *4%6"/ $5 &$(*)' 2"/"

7"*"/+,,1 $*,1 4'"- (5 )!" '+%&," 6"7+* )$ #!+/7"@ 8"0"*)""* '+%&,"' 2()! 7,+'' /"%+(*(*7 2"/" +*+,1'"-

(* )!(' 2+1 +,$*7'(-" DE -"0()/(."- 7,+''"'@  !"'" 2"/" '","#)"- )$ #$0"/ + /+*7" $5 #$,$4/'C &/"'"/0+)($*

7/$4&' +*- '()" ,$#+)($*'@ A,, $5 )!" -")+(,"- &$(*)' +*+,1'"' 2()! )!"(/ +##$%&+*1(*7 (%+7"' +/" #$*)+(*"-

2()!(* A&&"*-(B F@

G* )!" "B+%&,"' 2!"/" 7,+'' /"%+(*"- )!" &$(*) +*+,1'"' (*-(#+)"- )!+) )!" '"#$*-+/1 ,+1"/' #$*)+(*"-

%$/" '(,(#+ )!+* )!" $/(7(*+, 7,+''C 4'4+,,1 6")2""* HI +*- EIJ@ 9,"0"* $4) $5 )!" DH '+%&,"' +*+,1'"-

!+- ,+1"/' !(7! (* %+7*"'(+ '4#! +' DKLI@MM@KI5 2!"/" '"0"/+, ,+1"/' #$*)+(* +6$0" DIJ %+7*"'(+ NDI@F

)$ DF@DJOC )!" $/(7(*+, 7,+'' #$*)+(*(*7 P@QJ 2"/" *$)"-@  !(' "*/(#!%"*) (* %+7*"'(+ +&&"+/' )$ #$%"

+) )!" "B&"*'" $5 '(,(#+C (* )!" )!/"" &$(*)' 2()! !(7!"/ %+7*"'(+ )!" '(,(#+ !+- -/$&&"- 5/$% $0"/ HIJ

)$ QQ;QKJ? #$*./%(*7 )!" .*-(*7' 5/$% )!" #$%&$'()($*+, %+&' -('#4''"- (* )!" '"#)($* +6$0"@  !"

&$(*) +*+,1'"' +,'$ '!$2"- '(B $5 )!" )!(/)""* 6,4" 7,+''"' '!$2"- +* (*#/"+'" (* #$&&"/ $B(-" (* '$%" $5

)!"(/ +,)"/+)($* ,+1"/'? )!(' (' 4'4+,,1 + '%+,, /('" R4') +6$0" )!+) '""* (* )!" $/(7(*+, 7,+''C 5$/ "B+%&,"C

DKLI@MM@KI7 2!"/" #$&&"/ $B(-" ,"0",' (*#/"+'" 5/$% D@FJ )$ 6")2""* D@M +*- F@IJ (* )!" +,)"/+)($* ,+1"/'@

S$2"0"/C (* $*" "B+%&,"C DKLI@MI@DPI-C )!" ,"0",' $5 #$&&"/ $B(-" (* )!" +,)"/+)($* ,+1"/' 2"/" "B)/"%",1

!(7!C /+*7(*7 5/$% H@QJ )$ FQ@MJC )!" $/(7(*+, 7,+'' #$*)+(*(*7 $*,1 F@IJ@ DKLI@EF@PC T(74/" QPC (' 5+(/,1

)1&(#+,C !$2"0"/C )!" #$%&,")" +*+,1'"' +/" #$*)+(*"- (* A&&"*-(B F@

DDH



 !"#$% &'( )*+,-./-' 01!234 525674!4 528 9:; !<5"%

=>% 8%?!3$!@%8 "6544%4 4>1A%8 563%$53!12 657%$4 A!3> 41<%A>53 8!B%$%23 C1<014!3!124 31 3>% %D5<06%4

A>%$% "6544 $%<5!2%8- E2 "%2%$56 3>% 525673!C56 313564 5$% 61A%$ 3>52 3>% 45<06%4 A!3> "6544 $%<5!2!2"F

<527 G%61A H,IJ 3>!4 !4 <57 31 G% 8#% 31 <53%$!56 G%!2" K06#CL%8M 1#3 1N 3>% <1$% N$5"!6% "6544%4 8#$!2"

45<06% 0$%05$53!12F 3>% $1#"> 4#$N5C% 5B%C3!2" 8%3%C3!12 1N 3>% OP$574 1$ <57 G% 8#% 31 3>% <53%$!56 !34%6N-

Q66 ). 1N 3>% 45<06%4 525674%8 G7 3>!4 <%3>18 >58 56#<!2!#< 1D!8% 6%?%64 5G1?% )I 1D!8% A%!">3 !2 53

6%543 12% 01!23 525674%8F $52"!2" N$1< )I 31 R-*IF A!3> ), 45<06%4 5G1?% +IJ 3>% /28 <!66%22!#< 9S

"6544%4 370!C5667 >58 56#<!2!#< 1D!8% 6%?%64 G%61A ,-&I- :%?%2 1N 3>% ). 45<06%4 5641 >58 C100%$P$!C>

563%$53!12 657%$4 A!3> 6%?%64 $52"!2" N$1< +I 31 /H-HI 1D!8% A%!">3- :%?%2 45<06%4 A%$% 5641 213%8 A>%$%

3>% 6%?%64 1N 01354> A%$% >!">%$ 3>52 A1#68 >5?% G%%2 %D0%C3%8 !2 52 5005$%2367 C1<06%3%67 8%?!3$!@%8

"6544F $52"!2" N$1< )-/I 31 +-.I-  1$ %D5<06%F )*+,-./-R,5 T !"#$% &&UF A>!C> !4 C1<06%3%67 8%?!3$!@%8

!2 500%5$52C% 528 12 :;V !<5"%4F C1235!24 G%3A%%2 /-HI 528 +-,I 01354> 12 525674!4F 4!<!65$ 31 6%?%64

!2 3>% #2563%$%8 "6544%4J 4%?%2 1N 3>% /) 45<06%4 525674%8 >54 01354> 6%?%64 5G1?% /I-

=5G6% // 4>1A4 3>% G#6L C1<014!3!1256 525674%4 3>53 A%$% 35L%2 N$1< 8%?!3$!@%8 "6544%4- E3 C52 G% 4%%

3>53 !2 %5C> C54% 3>% 31356 1N 3>% 525674!4 >54 N566%2F !3 !4 0$1G5G6% 3>53 3>!4 !4 $%653%8 31 %!3>%$ >78$53!12

1N 3>% 8%?!3$!@%8 "6544F 1$ 4#$N5C% $1#">2%44 12 41<% 1N 3>% 45<06%4F A>!C> C1#68 5B%C3 3>% "%1<%3$7 1N

3>% OP$574 !2 $%653!12 31 3>% 40%C3$1<%3%$ 528 3>#4 3>% $%4#634 5C>!%?%8- :185F 6!<% 528 <5"2%4!5 5$% 213

0$%4%23 !2 4!"2!@C523 W#523!3!%4 528 4!6!C5 !4 3>% 81<!2523 1D!8% 0$%4%23 !2 566 1N 3>% 45<06%4 525674%8- /)

1N 3>% 45<06%4 C1235!2 56#<!2!#< 1D!8% 53 6%?%64 5G1?% )I 1D!8% A%!">3 4#""%43!2" 3>53 52 !2C$%54% !2 3>!4

1D!8% <57 G% $%653%8 31 3>% 563%$53!12 0$1C%44- E3 A54 5641 213%8 3>53 01354> A54 0$%4%23 53 6%?%64 5G1?%

)I 1D!8% A%!">3 !2 )H 1N 3>% 45<06%4 525674%8 A!3> !$12F 53 5G1?% )IF !2 )) 1N 3>% 45<06%4- S100%$ 1D!8%

)).



 !"#$% &&' ()*+,-.,/+01 2#034!5%6 78!349 036 :;< !=0"%

>09 7$%9%34 0?8@% +,.A 8B!6% >%!"C4 !3 (D 8E 4C% 90=7F%9 034!=83G 8B!6% !3 5@% 90=7F%9 036 F%06 8B!6%

!3 4>8 90=7F%9,  $8= 4C!9 !4 >09 7899!?F% 48 09H%$40!3 4C04 (* 8E 4C% "F099%9 90=7F%6 C06 ?%%3 4$039F#H%34

?F#% !3 H8F8#$1 4>8 8702#% 4#$2#8!9%1 9%@%3 G%FF8> 036 83% 8702#% >C!4%I 0384C%$ 4C$%% 8$ E8#$ =0G 0F98

C0@% ?%%3 4$039F#H%34 ?F#%1 ?#4 H877%$ >09 7$%9%34 04 F%@%F9 ?%F8> +,.A 6#% 48 4C% 0F4%$04!83 7$8H%99%9,

 !"!# $%&

 !@% 90=7F%9 >%$% 030FG9%6 ?G JK$0G 78>6%$ 6!L$0H4!83 MJNOPQ 8E H$#9C%6 9%H8360$G F0G%$9 036 .* ?G

78!34 JNP 030FG9!9 8E 4C% 9%H8360$G F0G%$9 83 =8#34%6 90=7F%9, RC% 90=7F%9 030FG9%6 ?G JNOP 7$86#H%6

?%44%$ 6!L$0H4!83 7044%$39 4C03 4C% 78!34 030FG9%9, RC% 7%0S9 !6%34!5%6 ?G JNOP 030FG9!9 8E 4C% >%04C%$!3"

H$#949 >%$% =04HC%6 48 0 3#=?%$ 8E 9#?9403H%9 #9!3" ;%0$HCT04HC 98E4>0$% F88S!3" 04 ?84C 4C% C%!"C4 8E

4C% 7%0S9 036 4C%!$ $%F04!@% C%!"C49 036 789!4!839 48 84C%$ 7%0S9, RC!9 !3E8$=04!83 >09 4C%3 #9%6 48 !6%34!EG

4C% =04%$!0F9 7$%9%34 !3 4C% =8#34%6 90=7F%9 >C!HC >%$% 030FG9%6 ?G 78!34 JNP1 !6%34!5H04!83 C06 ?%%3

7$8?F%=04!H !3 4C%9% 90=7F%9 09 4C% ?0HS"$8#36 >09 @%$G C!"C 6#% 48 4C% F0$"% 7$878$4!83 8E 0=8$7C8#9

=04%$!0F, RC% JNP 030FG9!9 8E 4C% 78>6%$%6 >%04C%$!3" H$#949 036 78!34 030FG9!9 8E 4C% =8#34%6 90=7F%9

9C8>%6 4C04 4C%G H8340!3 9%@%$0F H$G940FF!3% =04%$!0F91 R0?F% .* 9C8>9 4C% 6!94$!?#4!83 8E 4C% =04%$!0F9

8?9%$@%6, U8>%@%$1 9!B 8E 4C% =8#34%6 90=7F%9 030FG9%6 ?G 78!34 JNP 6!6 384 C0@% 03G HF%0$ 7%0S9 036

0$% H839!6%$%6 48 H839!94 8E 0=8$7C8#9 =04%$!0F, RC% =894 H8==83 =04%$!0F9 E8#36 0$% CG6$04%6 9!F!H04%1

2#0$4V 036 H0FH!4%1 E8#36 !3 4%31 3!3% 036 %!"C4 90=7F%9 $%97%H4!@%FGI H0FH!#= 034!=8304% >09 384%6 !3

5@% 90=7F%9 036 7G$8B%3%9 M0#"!4% 8$ 6!879!6%Q !3HF#9!839 >%$% 0F98 384%6 !3 E8#$ 90=7F%9, U8>%@%$1 !3 (/

90=7F%9 0 7%0S >09 384!H%6 !3 789!4!83 .(,W1 >C!HC H8#F6 384 ?% =04HC%6 >!4C 03G !38$"03!H 9#?9403H%

7$%9%34 !3 4C% HC%=!H0F 030FG9!9 8E 4C% 8?X%H49, RC!9 !9 4C8#"C4 48 7899!?FG ?% 0 H$G940FF!9%6 8$"03!H 0H!6,

RC% %B0H4 4G7% 8E 0H!6 >09 384 E8#36 09 4C% ;%0$HCT04HC 98E4>0$% "0@% 0 @0$!%4G 8E $%9#F49 E8$ 6!L%$%34

90=7F%91 C8>%@%$1 4C%G >%$% 0FF 384%6 48 C0@% 4C% 90=% $04!8 8E Y 48 U,  !"#$%9 &D 036 &/ 9C8> 4C%

(()



 !"#$ %%& '#($)$* +#!,,$,- ".#/ 01231,4(415

6%7



 !"#$%&!'( )$&&*#(+ ,'# -./0123140 $( -./01501-60 7!&8 &8* ! *(&!9* :$&*#!$;+ <*;'71

=$<;* 3/> =$<;* +8'7!(? )8$+*+ ! *(&!9* <@ ABC

D!?E#* F5> C!"#$%&!'( )$&&*#( ,'# -./0123140 G3 =8*&$ '( H $H!+I

-3-



 !"#$% &'( )!*$+,-!./ 0+--%$/ 1.$ 23456756285 9: ;<%-+ ./ = +=!>?

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

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

@AA .1 -<% >+B0A%> C!-< "A+>> $%B+!/!/" +$% 1$.B -<% /.$-<C%>-%$/ <+A1 .1 -<% >!-%D .$ 1$.B -<% 0+A+,% ,.BE

0A%=D /. .FG%,-> C!-< "A+>> $%B+!/!/" C%$% 1.#/H 1$.B -<% /.$-<%+>-%$/ .$ >.#-<C%>-%$/ $%>!H%/-!+A +$%+>6

I.C%J%$D "A+>> .FG%,-> +$% B#,< $+$%$ 1$.B -<%>% +$%+>6 K%J%/ .1 -<% 45 >+B0A%> $%-+!/!/" "A+>> +$% 1$.B

-<% 0+A+,% ,.B0A%=L -<$%% +$% 1$.B -<% /.$-<C%>-%$/ $%>!H%/-!+A +$%+L >!= <+J% /. >0%,!M, A.,+-!./ $%,.$H%H

+/H -<% $%B+!/!/" 28 +$% 1$.B -<% -%B0A% +/H +--+,<%H ,.#$-N+$H> +/H F#!AH!/">6 O. ,A%+$ ,.$$%A+-!./

F%-C%%/ -<% >-+-% .1 0$%>%$J+-!./ .1 +/ .FG%,- +/H !-> A.,+-!./ ./ -<% >!-% C+> /.-%H6 P/H%%H >%J%$+A "$.#0>

C%$% /.-%H C<%$% -<% 0$%>%$J+-!./ .1 .FG%,-> 1$.B + >!/"A% $..B J+$!%H C!H%ANL 1.$ %=+B0A%D 23456Q:62&

1$.B $..B R'3D !/ -<% 0+A+,% ,.B0A%=D ,./-+!/%H H%,.$+-%H J%>>%A 1$+"B%/-> $+/"!/" !/ 0$%>%$J+-!./ 1$.B

23456Q:62&+ +/H F 9S$.#0 4 +/H : $%>0%,-!J%AN? +/H 23456Q:62&, C<!,< C+> !/ "$.#0 7 9,.B0A%-%AN H%J!-$!E

M%H +/H F%,.B!/" #/>-+FA%?6 S$.#0> 23456756285D 234567464'D 2345674685 +/H 23456Q:67: 1$.B S&5D -<%

-%B0A% ,.#$-N+$HD +AA ,./-+!/ >+B0A%> C!-< "A+>> $%B+!/!/" +/H H%J!-$!M%H %=+B0A%>6 S$.#0> 234567Q6:'

+/H 2345673643 1$.B S:3D -<% ,%AA+ .1 -<% P><-+$ -%B0A%D +/H  :8D !/ -<% /.$-<C%>-%$/ $%>!H%/-!+A +$%+D

$%>0%,-!J%AND +A>. ,./-+!/ "A+>>EF%+$!/" +/H H%J!-$!M%H >+B0A%>6 TJ%/ !/ "$.#0> C!-< ./AN H%J!-$!1%H >+B0A%>

-<%$% !> >-!AA J+$!+-!./ !/ -<% H%"$%% .1 0$%>%$J+-!./D 1.$ %=+B0A%D "$.#0> 23456Q:6'4 +/H 23456726QQD F.-<

1$.B S&5D <+J% >+B0A%> 1$.B B.$% -<+/ ./% 0$%>%$J+-!./ "$.#06

2::



 !"!" #$%$&'

 !"# $!%%&'(# )*+&*,&!- .*% -!,#/ &- ,0# *(,#+*,&!- !1 2(*%%#% !1 /&3#+#-, 4!(!5+%6 7- ,0#  89 &"*2#%

,0# !$*:5# 2(*%%#% 0*)# %(&20,(; "!+# /&%!+/#+#/ *(,#+*,&!- (*;#+% *-/ * 2+#*,#+ $+#%#-4# !1 <((#/ $!+#%=*&+

'5''(#%> <25+# ?@6 A0&% /&3#+#-4# &% 4(#*+(; %##- &- %#)#+*( #B*"$(#% .0#+# *- &-(*; !1 * /&3#+#-, 4!(!5+

.*% $+#%#-,> CD&25+# E@>  #4,&!- @6FG6 A0# 4!"$!%&,&!- !1 ,0# *(,#+*,&!- (*;#+% /!#% -!, *$$#*+ ,! )*+;

'#,.##- ,0# /&3#+#-, 4!(!5+% !1 2(*%%> *% .*% %##- &- ,0# 4!"$!%&,&!-*( "*$%> *(,0!520 (*;#+% .&,0 )#+;

0&20 4!-4#-,+*,&!-% !1 4!$$#+ .#+# !-(; %##- &- ,0# ,+*-%(54#-, '(5# 2(*%%#%> D&25+# ?H6

D&25+# ?@I A+*-%(54#-, )% !$*:5# 2(*%% %#4!-/*+; *(,#+*,&!- (*;#+%J *6 KHFL6MM6HL* C,+*-%(54#-, '(5#GJ '6

KHFL6@N6?H C!$*:5# .0&,#G

D&25+# ?HI KHFL6ML6KOL/ .&,0 4!$$#+P+&40 *(,#+*,&!- (*;#+%J $!&-, ?I N?6MQ> $!&-, MI E6?Q> $!&-, E KF6NQ

*-/ $!&-, H !- KO6NQ R5S !- *-*(;%&% .&,0  89PTU > 4!"$*+#/ ,! N6LQ &- ,0# 5-*(,#+#/ 2(*%%6

KNF



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

 !"#$ %#&&%' ()**'%"&#)$ +", )-,'*.'/ -'&+''$ &0' &12' )3 )-4'(& "$/ #&, 2*','*."&#)$ +#&0 '5"62%', )3 -'"/,

"$/ .',,'%, #$ "%% )3 &0' 2*','*."&#)$ !*)72,8 9"-%', :; "$/ :<= >)+'.'*8 "%% )3 &0' 2'$/"$& "$/ #$!)&

3*"!6'$&, 3)7$/ ,&#%% ()$&"#$'/ !%",,8 "%&0)7!0 )$%1 &0*'' 2'$/"$&, +'*' ,"62%'/ "$/ &+) 2),,#-%' #$!)&

3*"!6'$&,=

 !" #$%&'( )'*%+,)-

90' !%"?'/ ('*"6#( ,"62%', +'*' "$"%1,'/ #$ &0' ,"6' +"1 ", &0' !%",, ,"62%',= 9+'$&1 ,#5 ,"62%',

+'*' "$"%1,'/ 7,#$! @ABCAD@ "$/ E; +#&0 @ABCFD@ &) )-&"#$ -7%G ()62),#&#)$,= 90' ,"62%', +'*'

!*)72'/ "(()*/#$! &) &0'#* "22'"*"$(' )$ @AB 7,#$! &0' ,"6' (*#&'*#" ", &0' !%",,',= H$%1 3)7* ,"62%',

()$&"#$'/ 7$"%&'*'/ !%"?' "$/8 7$3)*&7$"&'%18 &0*'' )3 &0',' "*' %#G'%1 &) -' 3*)6 &0' I"&' 2'*#)/ -",'/ )$

&0'#* ()62),#&#)$J 2"*&#(7%"*%1 &0' 2*','$(' )3 &#$ "$/ %'"/ #$ &0' !%"?' +0#(0 #, $)& ,''$ #$ &0' K*)$?'

 !' !%"?',J ,"62%', <LE;=M:=<(8 <LE;=M:=<! "$/ <LE;=M:=N- "%% ()$&"#$ &#$ "$/ %'"/ "%)$!,#/' ()22'* #$

&0'#* !%"?'= @AB #6"!', )3 &0',' ,"62%', ,7!!',& &0"& &0'1 "%,) /) $)& 0".' ,7(0 " /#,&#$(& #$&'*"(&#)$

%"1'* -'&+''$ &0' !%"?' "$/ &0' ('*"6#( -)/1 ()62"*'/ &) 6"$1 )3 &0' K*)$?'  !' !%"?', "$/ <LE;=M:=<!

"%,) 0", ,'.'*"% &#$ #$(%7,#)$, +#&0#$ #&, !%"?' %"1'*8 &0' +0#&' "*'" #$ O#!7*' N;"= 90' )$%1 7$"%&'*'/ IK 

!%"?'8 <LE;=<N=E8 0", &0#$ "%&'*"&#)$ %"1'*, "$/ $) %"6'%%"* 3'"&7*', +'*' $)&'/ PO#!7*' N;-Q= >)+'.'*8

%"6'%%"' ,#6#%"* &) &0),' ,''$ #$ &0' "%&'*"&#)$ %"1'*, )3 &0' !%",,', +'*' )-,'*.'/ #$ <N )3 &0' :R !%"?'

,"62%',= @)6' /#S'*'$(', +'*' $)&'/ +#&0 &0' %"6'%%"' #$ &0' !%"?', -'#$! "& " ,6"%%'* ,("%' "$/ "22'"*#$!

&) 0".' ,)3&'* '/!', &0"$ &0),' $)&'/ #$ &0' !%",,',8 ", ("$ -' ,''$ #$ <LE;=M:=<3 "$/ <LE;=M:=<0 PO#!7*'

N; ( "$/ /Q= K7%G ()62),#&#)$"% /"&" 3*)6 "%&'*'/ !%"?', +", )-&"#$'/ 3*)6 E; IK !%"?' "$/ !%"?'/

('*"6#( ,"62%',= T)62),#&#)$"%%1 &0' "%&'*'/ !%"?', "*' .'*1 ,#6#%"* &) &0' /'.#&*#U'/ !%",,', +#&0 %)+'*'/

"$"%1&#("% &)&"%,8 #$(*'",'/ ,#%#("8 "$/ %),, )3 "%G"%#, "$/ "%G"%#$' '"*&0,8 "%&0)7!0 6),& 0".' .'*1 0#!0 %'.'%,

)3 "%76#$#768 72 &) <MV= @'.'$ )3 &0' !%"?' ,"62%', "%,) ()$&"#$'/ 0#!0 %'.'%, )3 ()22'* )5#/' ,#6#%"*

&) ,)6' )3 &0' "%&'*'/ !%",,',8 *"$!#$! 3*)6 :=EV &) E;=LV P9"-%' <WQ= 90' !%"?'/ ('*"6#(, "%,) ()$&"#$

"$ #$&'*"(&#)$ %"1'* +0#(0 6"1 +'%% 0".' "S'(&'/ &0' "$"%1,', &"G'$= O)* '5"62%'8 #$ ,"62%'8 <LE;=M:=<0

PO#!7*' N;3Q8 " .#,7"%%1 (%'"* /#,&#$(&#)$ ()7%/ -' 6"/' -'&+''$ &0' !%"?' %"1'* "$/ "$ #$&'*"(&#)$ %"1'*8

-)&0 %"1'*, +'*' &0'$ "$"%1,'/ ,'2"*"&'%1= 90' #$&'*"(&#)$ %"1'* +", #$ " 67(0 -'&&'* ,&"&' )3 2*','*."&#)$

&0"$ &0' !%"?' %"1'* P('*&"#$%1 #$ &'*6, )3 &0' "%G"%# "$/ "%G"%#$' '"*&0 )5#/',Q -7& ()$&"#$'/ ()$,#/'*"-%1

6)*' "%76#$"8 9"-%' :W=

<:W



 !"#$ %&' (#)$*!)+,- .*,/01 !-2 2$)!+#1' .#!3$2 4$*!5+41

6%7



 !" #$%&" '%()$"' %$'* +*,-%., ,/("0*/' +01'-%$$.," .,+$/'.*,' %' 2%' '"", ., -!" #$%''"'3  ", '%()$"'

+*,-%., 4.*)'.4" +01'-%$'5 -!0"" !%6" /,0"%+-"4 7/%0-& #0%.,' %,4 -2* *8 -!" $%-"0 '%()$"' +*,-%., 2*$$%'9

-*,.-" .,+$/'.*,'3 :, '*(" +%'"' -!" 4.*)'.4"' %))"%0 $.,;"4 -* -!" .,-"0%+-.*, <"-2"", -!" +"0%(.+ %,4

-!" #$%&" $%1"0 ., *-!"0' -!"1 %0" 2.-!., -!" #$%&" %,4 %))"%0 6"01 '.(.$%0 -* -!*'" '"", ., -!" #$%''"'5 8*0

"=%()$"5 >?@A3BC3>85 .$$/'-0%-"4 ., D.#/0" E>"5 '!*2' <*-! -1)"' *8 -!"'"3 :- 2%' ,*- )*''.<$" -* +%001 */-

)*.,- %,%$1'"' *0 FGH *8 -!" #$%&"4 +"0%(.+' 4/" -* -!" -!.,,"'' *8 -!" #$%&" $%1"03

D.#/0" EAI J$%&"4 +"0%(.+'I %3>?@A3BC3># K%-" #$%&" 2.-! -.,90.+! .,+$/'.*, L2!.-"M %,4 2*$$%'-*,.-"

.,+$/'.*,' L#0"1MN <3>?@A3>E3@ 2"$$ )0"'"06"4 KOP #$%&"N +3 >?@A3BC3>! Q," R'*8-R $%("$$%0 8"%-/0"'N 43

>?@A3BC3>8 Q," $%("$$%0 8"%-/0"'5 4.*)'.4" .,+$/'.*,'N "3 >?@A3BC3>8 .,-"0%+-.*, $%1"0 2.-! 4.*)'.4" .,+$/'.*,'

0%4.%-.,# 80*( .,-"0%+-.*, $%1"0N >?@A3BC3>! .,-"0%+-.*, $%1"0 <"-2"", #$%&" %,4 +"0%(.+ <*413

>CE



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

 !"!#$% %$&! '!#()* +%$,,!, -!#! !.$/(0!* (0 &!#/, )1 &2!(# '#!,!#"$&()0 $0* $%&!#$&()0 (0 )#*!# &) 3)/'$#!

&2(, &) &2! !$#%(!# +%$,, )45!3&,6 70 +!0!#$% &2!,! +%$,,!, -!#! (0 $ 4!&&!# ,&$&! )1 '#!,!#"$&()0 &2$0 &2!

8#)09! :+! +%$,,; <0,<#'#(,(0+%= $, &2!= $#! $#)<0* >?@@ =!$#, =)<0+!#6 : 3)/'),(&()0$% *(A!#!03! -$,

0)&!* 4!&-!!0 &2! 0$&#)0B4$,!* $0* '%$0& $,2B4$,!* +%$,,!, (0 &2(, $,,!/4%$+!; C$4%! >D;  !3&()0 ?E

$0* &2(, *(,&(03&()0 -$, /$(0&$(0!* (0 &2!(# ,&$&! )1 '#!,!#"$&()06 C2! 0$&#)0B4$,!* +%$,,!, -!#! $%/),&

3)/'%!&!%= <0$%&!#!* )# )0%= ,2)-!* ,(+0, )1 /(0(/$% $%&!#$&()0 '#)*<3&, $& &2!(# ,<#1$3!6 C2! '%$0& $,2

+%$,,!, )0 &2! )&2!# 2$0* &!0*!* &) 2$"! $ "(,(4%! &2(0 $%&!#$&()0 3#<,& )1 "$#=(0+ 3)%)<# $0* &2(3F0!,,6

 GH (/$+!, -!#! )4&$(0!* 1)# 0(0! %$&! '!#()* +%$,,!, $0* ,(. ,$/'%!, -!#! !.$/(0!* (0 *!&$(% <,(0+  GH

(/$+(0+E I"! )1 &2!,! $#! '%$0& $,2 +%$,,!, $0* >JD@6KL6L> -2(32 (, $ 0$&#)0 +%$,,6 >JD@6KL6D>; >JD@6KL6DL

$0* >JD@6KL6L> MN(+<#! O>$P ,2)-!* "!#= /(0(/$% $%&!#$&()0 -(&2 )0%= $ ,%(+2& 32$0+! (0 &2! 4$3F,3$&&!#!*

,(+0$% $& &2!(# !*+!,6 C2! )&2!# &2#!! +%$,,!, $0$%=,!*; 2)-!"!#; ,2)-!* ,(+0(I3$0& $%&!#$&()0 %$=!#, )0 &2!

 GH (/$+!,; $%)0+,(*! ,)/! /)#! <0<,<$% 1!$&<#!,; &2!,! $#! (%%<,&#$&!* (0 N(+<#! O>6 :%% &2#!! ,$/'%!,

2$* ,!3)0*$#= '2$,!, &2$& -!#! 3%!$#%= "(,(4%! )0 &2!  GH (/$+!, $, 3$0 4! ,!!0 (0 >JD@6KL6DQ MN(+<#!

O>4P6 70 ,)/! '%$3!, &2!,! $''!$#!* "!#= (##!+<%$# $0* *(,)#+$0(,!* $0* (0 )&2!#, /<32 /)#! #!+<%$#

$0* %$=!#!*6 C2! /),& ,(+0(I3$0& 1!$&<#! )1 &2!,! ,$/'%!,; 3)/'$#!* &) &2! 8#)09! :+! +%$,,!,; -$, &2!

'#!,!03! )1 $0 (##!+<%$# R-$"=S (0&!#$3&()0 !*+! 4!&-!!0 &2! +%$,, $0* &2! $%&!#$&()0 %$=!#, MN(+<#! O>3P;

&2(, -$, ,!!0 (0 $%% &2#!! ,$/'%!,; $%&2)<+2 (& -$, %!,, /$#F!* (0 >JD@6KL6DT6  $/'%!, >JD@6KL6DT $0*

>JD@6KL6O$ MN(+<#! O>*P $%,) 2$"! ,/$%% $#!$, $''!$# &) 2$"! $%&!#!* $& $ ,%)-!# #$&! &2$0 &2! #!,& )1

&2! ,<#1$3!6 :%% )1 &2! ,$/'%!, -(&2 ,!3)0*$#= %$=!#, &2!#! (, $ *!I0(&! 32$0+! )1 ,3$%! (0 &2! %$/!%%$#

1!$&<#!, )4,!#"!* -(&2(0 $ ,/$%% $#!$; 1#)/ "!#= I0!; ,<4B/(3#)0 ,3$%! &) %$=!#, ,!"!#$% /(3#)0, $3#),,;

/),& 3%!$#%= )4,!#"!* (0 >JD@6KL6DT MN(+<#! O>!P6 C2!,! /<32 %$#+!# %$/!%%$# 1!$&<#!, 3%!$#%= ,2)- &2!

*(A!#!0& 3)/'),(&()0 )1 &2! %$=!#, -(&2 $ ,/))&2 %$=!# $%&!#0$&(0+ -(&2 $ R,')0+=S %$=!# MN(+<#! O>1P6

U)(0& $0$%=,!, <,(0+  GHBVW -!#! )4&$(0!* 1#)/ 1)<# )1 &2! $4)"! ,$/'%!, &) +!& X<$0&(I!* (01)#/$&()0

)0 &2! $%&!#$&()0 %$=!#,E ,$/'%!, >JD@6KL6L>; &2! 0$&#)0 +%$,, $0* >JD@6KL6O$; >JD@6KL6DT $0* >JD@6KL6DQ;

&2! '%$0& $,2 +%$,,!,6 >JD@6KL6L> *(* 0)& '#)"(*! <,$4%! #!,<%&, $, &2! $%&!#!* $#!$ -$, &)) 0$##)- 1)#

&2! ')(0& ,(9! $0* !*+! !A!3&, 3$<,!* %)- $0$%=&(3$% &)&$%,6 >JD@6KL6DT $0* >JD@6KL6DQ *(,'%$=!* ,(/(%$#

32$#$3&!#(,&(3, &) &2! Y8: +%$,,!, -(&2 (03#!$,!, (0 ,(%(3$ $0* %),, )1 $%F$%(, $0* $%F$%(0! !$#&2,; 2)-!"!#;

&2! (03#!$,!* /$+0!,($ -$, 0)& )4,!#"!* (0 $0= )1 &2! $0$%=,!* ')(0&,6 >JD@6KL6O$ *(* 2$"! ,!"!#$% %$=!#,

-2!#! /$+0!,($ 2$* 0)& 4!!0 3)/'%!&!%= %),&; (0*!!* ')(0& O 3)0&$(0!* Q6OZ H+[ 3)/'$#!* &) T6KZ (0

&2! +%$,,6 C2! *!&$(%!* #!,<%&, $#! 3)0&$(0!* (0 (0 :''!0*(. L6

>LQ



 !"#$% &'( )*+% ",*--%-( *. '/01.23.3' 4*+$54 ",*-- 6!+7 8!4!8*, 6%*+7%$!4" *+ %9"%: ;. '/01.23.0<

",*-- 6!+7 -!"4!=>*4+ -%>549*$? ,*?%$-: >. '/01.23.&* @6*A?@ !4+%$*>+!54 ,*?%$ ;%+6%%4 ",*-- *49 -%>549*$?

B7*-%-: 9. '/01.23.&* *$% 5C -,56%$ 6%*+7%$!4": %. '/01.23.0D >7*4"% 5C ->*,%E5$"*4!-*+!54 !4 ,*8%,,*$

C%*+#$%-: C. '/01.23.0D ,*$"% ,*8%,,*% -756!4" 9!F%$%4>% !4 -+$#>+#$%-.

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

)*8%,,*$ C%*+#$%- -!8!,*$ +5 +75-% 5;-%$A%9 !4 +7% *,+%$%9 ",*--%- 6%$% *,-5 5;-%$A%9 !4 -58% 5C +7% C$!+

*49 C*!%4>% 5;G%>+- !4 +7% *--%8;,*"%H C5$ %I*8B,% !4 *4 J"?B+!*4 ;,#% ;%*9H '/01.&'./'; K !"#$% &3L.

M7%-% C%*+#$%- -#""%-+ +7*+ B*$+- 5C +7%-% 5;G%>+- 65#,9 5$!"!4*,,? 7*A% ;%%4 8#>7 85$% ",*--? *49 +7*+

+7%!$ ",*--? *$%*- 7*A% 6%*+7%$%9 !4 * -!8!,*$ C*-7!54 +5 +7% ",*--%-. N!8!,*$,? +5 +7% ",*O%9 >%$*8!>- +7%

,*8%,,*% *BB%*$ +5 ;% *+ * -8*,,%$ ->*,% *49 7*A% -5C+%$ %9"%- +7*4 +75-% -%%4 !4 +7% ",*--%-.

 !"#$% &3( '/01.&'./'( J"?B+!*4 ;,#% ;%*9 6!+7 9%A!+$!=%9 ",*--? *$%*- 6!+7 9!-+!4>+ ,*8%,,*$ C%*+#$%- !4

B,*>%-.

'32



 ! "#$$%&'

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

234. #))"56$#("7 ,!.8! 8#- 6" )""- #% 6+%! %!" 5#8&+ #-' 5.8&+9)8#$":  !" )"8+-'#&/ #$%"&#%.+- $#/"&) .-

1#&%.83$#& )!+, 8+-).'"&#6$" *#&.#%.+- .- %!".& 5+&1!+$+(/7 )8#$" #-' 8+51+).%.+- .-8$3'.-( 5#(-").# #-'

8+11"&9&.8! $#/"&) .- %!" )"8+-'#&/ #$%"&#%.+- 1&+'38%):  !" '"*.%&.;"' ($#))") !#*" # '.)%.-8% 8+51+).%.+-7

8+51#&"' %+ %!" "<#51$") ,.%! ($#)) &"5#.-.-(7 ,.%! !.(!"& #$35.-.35 +<.'" $"*"$):  !" +6)"&*"' *#&.#%.+-7

.- 6+%! ($#))9&"%#.-.-( #-' '"*.%&.;"' )#51$")7 '+") -+% 8+&&"$#%" ,.%! %!" $+8#%.+- +0 #- +6="8% +- %!" ).%"7

.%) 8+$+3& +& %!" %/1" +0 +6="8%: > &#-(" +0 8&/)%#$$.-" .-8$3).+-)7 1#&%.83$#&$/ '.+1).'") +& +%!"& 1$#(.+8$#)"

5.-"&#$) ,"&" .'"-%.;"' .- 5#-/ +0 %!" #$%"&"' ($#))"):  !" #$%"&#%.+- +0 %!" ($#4"' 8"&#5.8) #11"#&)

*"&/ ).5.$#& %+ %!#% +0 %!" ($#))") ,.%! +-$/ 5.-+& *#&.#%.+-): ?+,"*"&7 %!" @#%" 1"&.+' ($#))") #-#$/)"'

)!+, )+5" '.A"&"-% 0"#%3&") .- %!".& #$%"&#%.+-7 )38! #) %!" 3-"*"- .-%"&#8%.+- $.-" 6"%,""- %!" ($#)) #-'

)"8+-'#&/ #$%"&#%.+- $#/"&) #-' %!" (&"#% '.A"&"-8") .- )8#$" )""- .- %!" $#5"$$#"7 ,!.8! 5#/ 6" &"$#%"'

%+ %!" )!+&%"& 63&.#$ 1"&.+' +& %+ %!".& '.A"&"-8") .- %!".& 8+51+).%.+-7 )1"8.;8#$$/ %!".& !.(!"& #$35.-.35

+<.'" #-' $#8B +0 8+$+&#-%):

 !"#$%&# '( )*+",-."/&# 0,"+%-12&-3/ 2/4 4-##3%$&-3/5

(!) *+%,, -.,,/+#0./1 %1- %+02&%0./1 2342&.$210,

> -356"& +0 "<1"&.5"-%) ,"&" 8#&&."' +3% %+ $++B #% %!" '.))+$3%.+- #-' #$%"&#%.+- 6"!#*.+3& +0 &"1$.8#

C&+-4" >(" 8+51+).%.+- ($#))"): >- .-.%.#$ "<1"&.5"-% ,#) 8#&&."' +3% %+ $++B #% %!" '.A"&"-8" 6"%,""-

5+-+$.%!) #-' 1+,'"&) #) .% ,#) 3-8$"#& ,!"%!"& 5+-+$.%!) ,+3$' #$%"& "-+3(! +*"& )!+&%9%"&5 "<1"&.5"-%):

 !" &")3$%) #0%"& D '#/) #% EFGH #&" 1&")"-%"' .-  #6$" IJ 6"$+,7 )"" K"8%.+- L:J 0+& 5"%!+'):  !.)

"<1"&.5"-% )!+,"' %!#% # 5+-+$.%! '.' )!+, #- .-8&"#)" .- 1?7 '")1.%" %!" )!+&% %.5" 1"&.+':  !"&"0+&"

.% ,#) '"8.'"' %!#% 5+-+$.%!) 8+3$' 6" 3)"' .- %!" 03&%!"& '.))+$3%.+- #-' #$%"&#%.+- "<1"&.5"-%):

 #6$" IJM N+,'"& *) 5+-+$.%!M .-.%#$ "<1"&.5"-%

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

> )"% +0 ).51$" "<1"&.5"-%) ,"&" 8#&&."' +3% %+ $++B #% %!" &#%") +0 #$B#$. #-' ).$.8# $+)) '3&.-( )!+&%9%"&5

'.))+$3%.+- +0 &"1$.8# ($#)) 5+-+$.%!)7 7 )"" K"8%.+- L:J 0+& 5"%!+'):  !")" "<1"&.5"-%) ,"&" 8#&&."' +3%

OIE



 !" # $%&' %($ )* $%&' !( "+,-./% 0"!(1+ 23+ /!4,!'.5.!( 3-%'' 4!(!-.56' %' 7+-- %' % '4%-- (849+" ! 

%"/6%+!-!3./%- 3-%''+'  !" /!4,%".'!(: ;%9-+ )< 9+-!7 $+5%.-' 56+ '5%"5 %($ +($ 7+.365' ! +%/6 '%4,-+ %($

56+ '5%"5 %($ +($ ,= ! 56+ '!-85.!(: 56+'+ '6!7 56%5 56+"+ 7%' -.55-+ !" (! 7+.365 -!'5 .( 56+ '+>+(?$%&

+@,+".4+(5' 985 56%5 56+ '4%-- "+,-./% 3-%'' 4!(!-.56' -!'5 !( %>+"%3+ A:AAB3 C)DE .( 7+.365 !>+" 56+

)* $%& +@,+".4+(5': ;6+ -%"3+"  "%34+(5' ! %"/6%+!-!3./%- 3-%'' -!'5 "+-%5.>+-& 4!"+ 7+.365 !>+" 56+ )*

$%& +@,+".4+(5'F 4!'5 ,"!9%9-& $8+ 5! 56+." -%"3+" '5%"5.(3 '.1+ %($ '8" %/+ %"+%F ;%9-+ )<: ;6+"+ 7%'

%-'! % 4+%'8"%9-+ ".'+ .( ,= .( %-- ! 56+ '%4,-+'F 4!'5 ,"!9%9-& %''!/.%5+$ 7.56 56+ -!'' ! %-G%-.' %($

%-G%-.(+ +%"56'  "!4 56+ 3-%'' .(5! 56+ '!-85.!(: =!7+>+"F 56+ ".'+ .( ,= .( 56+ 9-%(G '%4,-+' .' 8(+@,+/5+$

%($ '833+'5' 56%5 56+ ,= .(/"+%'+' (!5+$ /!8-$ 9+ -!7+" 56%( 56+ H38"+' '833+'5 . 56+ !>+"%-- ,= ! 56+

'!-85.!( 6%' ".'+( 7.56!85 .(,85  "!4 56+ 3-%''+': ;6+ ,= $.I+"+(/+ .( 56+ 9-%(G '%4,-+' .' 4!'5 -.G+-& 5!

9+ %( %"5+ %/5 ! 56+ ,= /6+/G.(3 %' .5 7%' $.J/8-5 %5 5.4+' 5! 3+5 56+ /6+/G+" 5! '5%9.-.'+ .( 56+ '!-85.!('F

$+',.5+ "+38-%" /%.-9"%5.!(:

;6+ '!-85.!('  "!4 56+'+ +@,+".4+(5' 7+"+ %(%-&'+$ 9& KLM?2NO 5! -!!G %5 56+ -!'' ! '.-./!(F 4%3(+'.84F

'!$.84F ,!5%''.84 %($ /!,,+"  "!4 56+ "+,-./% 3-%''+': ;%9-+ )< 9+-!7 !85-.(+' 56+'+ "+'8-5': 2-- 56+

"+'8-5' %"+ .( ,,4 7.56 PQR $+(!5.(3 P+-+4+(5 9+-!7 $+5+/5.!( -.4.5R: K5 7%' (!5 ,!''.9-+ 5! 3+5 "+'8-5'

 !" /%-/.84 %' 56+ ,"+'+(/+ ! '!4+ /%-/.84 .( 56+ $.''!-85.!( '!-85.!( 4%'G+$ 56+ '.3(%-  "!4 56+ /%-/.84

"+-+%'+$  "!4 56+ 3-%'': K5 .' /-+%" 56%5 56+ -%"3+" '%4,-+' -!'5 4!"+ ! +%/6 +-+4+(5F $8+ 5! 56+." 3"+%5+"

.(.5.%- 7+.365 %($ -%"3+" '8" %/+ %"+%: =!7+>+"F 56+"+ %"+ '!4+ $.I+"+(/+' .( 4!(!-.56' ! '.4.-%" '.1+F

7+.365 %($ '8" %/+ %"+%F S.38"+ <T: L!,,+" 7%' (!5 "+-+%'+$ .(5! '!-85.!( %5 -+>+-' %9!>+ 56+ $+5+/5.!(

-.4.5F 76./6 .' >+"& -!7U 56.' .' (!5 /!4,-+5+-& 8(+@,+/5+$ %' /!,,+" 7%' %5 56+ -!7+'5 /!(/+(5"%5.!( .(

56+ !".3.(%- 3-%'' /!4,%"+$ 5! 56+ !56+" +-+4+(5' CV:<D L8WE: ;6+ '58$.+' .(5! 56+ /!4,!'.5.!( ! 56+

%-5+"+$ 3-%''+' 6%$ %-'! '833+'5+$ 56%5 /!,,+" .' -+'' 4!9.-+ 56%( 56+ !56+" +-+4+(5': ;6+ -%/G ! '!$.84

.( %-- ! 56+ '+>+( $%& "+'8-5' %($ .( !(+ ! 56+ )* $%& "+'8-5' C)*XYAXVE .' 8(+@,+/5+$ %' 56.' +-+4+(5

6%$ 9++( (!5+$ 5! 9+ 56+ 4!'5 4!9.-+ .( 56+ /!4,!'.5.!(%- %(%-&'.' ! 56+ %-5+"+$ 3-%''+':

S.38"+ <TZ O/%55+",-!5 '6!7.(3 -!'' ! '.-./!( .(5! '!-85.!( >+"'8' '8" %/+ %"+%F $.''!-85.!( +@,+".4+(5'

VTA



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

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

 3$ 4)**+#,-)+. $/0$1)2$.-* *3+5$4 -3!- -3)* -60$ +7 $/0$1)2$.- 4)4 .+- 01+4,8$ !.6 *$8+.4!16 !#-$1!-)+.

#!6$1*9 ).*-$!4 1$*,#-).: ). 8+.:1,$.- 4)**+#,-)+. +7 -3$ :#!** *,17!8$; <- )* 8#$!1 71+2 -3$ =>? )2!:$*

-3!- -3$ *+#,-)+. )* !#*+ !--!8@).: !#+.: 81!8@* !.4 5$!@ 0+).-* ). -3$ :#!** *,17!8$ AB):,1$ &C!D; B,1-3$1

$/0$1)2$.-* 5$1$ 8!11)$4 +,- -+ -16 !.4 1$0#)8!-$ -3$ *$8+.4!16 !#-$1!-)+. #!6$1* *$$. +. -3$ E,F) :#!**$*;

B+,1 2+.+#)-3* 5$1$ !:$4 ). ! 8#!6 *+#,-)+. !- &GHI 7+1 JC9 %K9 L& !.4 KC 4!6* 5)-3 -3$ *!2$ .,2"$1

+7 8+.-1+#* !- 1++2 -$20$1!-,1$; B,1-3$1 $/0$1)2$.-* 5$1$ !#*+ 8!11)$4 +,- ). JGGM 1$#!-)N$ 3,2)4)-6 !-

&GHI 7+1 JC9 %K9 L& !.4 KC 4!6* -+ *$$ )7 -3$1$ 5!* !.6 4)O$1$.- "$-5$$. 5!-$1 !#+.$ !.4 -3$ 01$*$.8$ +7

8#!6*9 -3$ 1$*,#-* !1$ ).  !"#$ %P; Q.7+1-,.!-$#6 -3)* $/0$1)2$.- 4)4 .+- 01+4,8$ !.6 8+20#$-$#6 4$R.)-)N$

*$8+.4!16 03!*$* !* 8!. "$ *$$. ). B):,1$ &C " !.4 4;  3$1$ !1$9 3+5$N$19 *$N$1!# 0+**)"#$ $!1#6 *-!:$

*$8+.4!16 03!*$*9 7+1 $/!20#$9 ). *!20#$* &GS%K AB):,1$ &C8D !.4 T SL& AB):,1$ &C$ !.4 7D9 ",- -3$*$

!1$ *+2$53!- !2"):,+,*; U7 -3$ $/0$1)2$.-* 8!11)$4 +,- ). JGGM TV -3$ +.#6 *!20#$ -3!- *3+5$4 !.6

0+**)"#$ *$8+.4!16 03!*$* 5!* -3$ KC 4!6 *!20#$9 53)83 3!4 ! -3). 0+1+,* #!6$1 ). *+2$ !1$!*9 ,.7+1-,.!-$#6

)- 5!* .+- 0+**)"#$ -+ :$- !.6 !.!#6-)8!# 4!-! 71+2 -3)* #!6$1 !* )- 5!* +.#6 ! 7$5 2)81+.* !81+** !.4 5!*

*)--).: *#):3-#6 "$#+5 -3$ *,17!8$ +7 -3$ 1$*). "#+8@9 *,::$*-).: -3!- *!20#$ 01$0!1!-)+. 2!6 3!N$ 4!2!:$4

)- AB):,1$ &LD;

JWJ



 !"#$ %&' ()*$+,-$./!# 0!-*#$01 2#!3 04#5/,4. !.6 7889 :;

<,=5+$ >?' !' 24.=+5$./ 6,004#5/,4. !//!2@,.= !#4.= 2+!2@0A " !.6 6' /3*,2!# !**$!+!.2$ 4B $)*$+,-$./!#

=#!00$0 !B/$+ %C !.6 D> 6!30 ,. 04#5/,4. !/ >8 6$=+$$0 E$#0,50A 21 $ !.6 B *400,"#$ 0$24.6!+3 *F!0$0 G2 H

>8H%C $IB : HD>JA

7K%



 !"#$% &'( )%*+,-.$/ .01%$.1!+, 23.4%4 +, 56 -./ 4.720% 899: ;< %=2%$!7%,14

>3% %=2%$!7%,14 .1 &9?@ A!13 . *0./ 4+0#1!+, -!-B 3+A%C%$B 2$+-#*% 4+7% !,!1!.0 .01%$.1!+, 23.4%4 *+7D

2.$.E0% 1+ 13% .$*3.%+0+"!*.0 "0.44%4F G$%.4 +H .0I.0! 0+44 .$% C!4!E0% +, E.*I4*.11%$%- %0%*1$+, !7."%4

J !"#$% KKB )%*1!+, 5FLM .4 A%00 .4 4#$H.*% *3.,"%4 A!13 N41%24O .22%.$!," .1 13% %-"%4 +H 13% 4.720%4B

 !"#$% &&EMF >3!4 !4 4%%, !, 4+7% +H 13% .$*3.%+0+"!*.0 "0.44%4B 2.$1!*#0.$0/ 13% 0.1%$ "0.44%4B H+$ %=.720%

8PL9F5QFQ8 J !"#$% &&.MF R,1%$%41!,"0/ 13% 0+,"%41D1%$7 %=2%$!7%,1 J&9?@ H+$ 56 -./4M .22%.$4 1+ 3.C%

$%C%$1%- 1+ *+,"$#%,1 -!44+0#1!+, A!13 13% 4+0#1!+, .11.*I!," .0+," *$.*I4 .,- S44#$%4 !, 13% "0.44 4#$H.*%

J !"#$% &K.MB .4 A.4 ,+1%- !, 13% -!44+0#1!+, %=2%$!7%,14F >3% $++7 1%72%$.1#$% %=2%$!7%,14 JH$+7 Q5

-./4 +,A.$-4M !, 13% *0./ 4+0#1!+, 43+A%- 4!7!0.$ %.$0/ 41."%4 1+ 13+4% !, 13% *0./ 4+0#1!+, .1 &9?@B  !"#$%

&KEB A!13 2+44!E0% 4%*+,-.$/ 23.4%4 !, 13% 1A+ 0+,"%41 %=2%$!7%,14F

 !"#$% &&( T.$0/ .01%$.1!+, 41."%4( .F .$*3.%+0+"!*.0 "0.44 8PL9F5QFQ8U EF %=2%$!7%,1.0 "0.44 ;> '&

8LL



 !"#$% &'( )* &+ ,-. /01"$#%12 3!4405#2!016 7* 89 ,-. %)$5: 42)"%4

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

 !"!# $%&'()*+(,- ,. *-+(/,-*+% 0'*11%1

9)75% ;, 4#<<)$!4%4 2=% $%4#524 0> 2=% %?@%$!<%12)5 "5)44%4 2=)2 A%$% <)3% 20 $%@5!/)2% BCD )12!<01:E

0@)/!F%3 "5)44%4* 9=% F$42 %?@%$!<%12)5 "5)44 7)2/=%4. /012)!1!1" )12!<01:. F$%3 )2 G+H+IJ K"5)44%4

D;ED-L @$03#/%3 ) =!"=5: M%4!/#5)$ N>$02=:O "5)44. @)$2 0> A=!/= =)3 7#775%3 0M%$ 2=% 20@ 0> 2=% /$#/!75%.

5%)M!1" 5!225% "5)44 @$%4%12 01/% /005%3 K !"#$% &,L* 9=!4 3!3 102 =)@@%1 A!2= "5)44 DG A=!/= 3!3 102

/012)!1 )1: )12!<01: 0?!3% )13 ) @$03#/%3 ) /050#$5%44 2$)145#/%12 "5)44 A!2= >%A )!$ 7#775%4* P5)44

7)2/= J;. A=!/= /012)!1%3 /#55%2 )13 )12!<01: 0?!3%. )540 @$03#/%3 ) "003 "5)44 )52=0#"= !2 =)3 ) 45!"=2

:%550A!4= /050#$ )13 )@@%)$%3 45!"=25: @)2/=: K !"#$% &QL* 9=!4 A)4 3%4@!2% M%$: /)$%>#5 <!?!1" 0> 2=%

/$#4=%3 "5)44 )13 )12!<01: 0?!3%* R1 /012$)42 20 2=% F$42 %?@%$!<%124. 2=% "5)44 7)2/=%4 F$%3 )2 GGH+IJ

@$03#/%3 405!3 0@)S#% A=!2% "5)44%4 A!2= >%A )!$ 7#775%4. "5)44%4 C; 20 C-* T0 3!U%$%1/% A)4 074%$M%3 !1

2=% )@@%)$)1/% 0> 2=%4% "5)44%4. )4 /)1 7% 4%%1 !1  !"#$% '+* CG !4 2=% 2$)145#/%12 /050#$5%44 "5)44 F$%3 )2

GGH+IJ )13 2=%$% A)4 10 M!4!75% 3!U%$%1/% 7%2A%%1 !2 )13 "5)44 DG*

9)75% ;,( 8%@5!/) )12!<01)2% "5)44%4

GV-



 !"#$% &'( ) $*+,-) $%./!01 12+!3*21+% "/144 56787 9:

 !"#$% &;( <=.%$!3%2+1/ $%./!01 "/144%4 >?@>A 12B 9? 5C$*3 /%C+ +* $!",+ +*.:D 0/*4%@#. *C >A 5/%C+: 12B

9? 5$!",+:

 !"!" #$%&$'#

E<F@<GE !31"%4 *C +,% $%./!01+% "/144%4 0*2H$3%B +,% I!4#1/ 4!3!/1$!+- J%+K%%2 +,% $%./!01 %=.%$!3%2+1/

"/144%4L B%4.!+% +,%!$ B!M%$%2+ 0*3.*4!+!*24N <10, *C +,% %=.%$!3%2+1/ "/144%4 ,14 1 4!3!/1$ B!4+$!J#+!*2 *C

01/0!#3 12+!3*21+% 0$-4+1/4 !2 1BB!+!*2 +* 2#3%$*#4 1""/*3%$1+!*24 K,!0, 1$% 1/4* 0*3.1$1J/% !2 +%$34 *C

4!O% 12B C*$3 5 !"#$% P6:N >- 0*2+$14+ "/144 9?L +,% 0#//%+ Q 12+!3*2- *=!B% "/144L 4,*K%B /1$"% 0/#4+%$4

*C 01/0!#3 12+!3*21+% K,!0, 31- C*//*K +,% *$!"!21/ C*$3 *C 0#//%+ C$1"3%2+4 R B%4.!+% +,% 0$#4,%B "/144

6S8



 !"#$ %"!&!' () *!+)&! &!*, -.*$! /.*("0-!% 12"$3*! 4567

2"$3*! 458 9:/!*"+!#(.- .#("+)#.(! $-.%%!%8 .7 .#'  7 $-.%% ;<= >? @ 

 

A

!

B 07 .#' '7 $-.%% ;> 1>?

@ 

 

A

!

C >? D.A6B !7.#' E7 $-.%% D< 103--!( C >? @ 

 

A

!

6

FG! @9HI9J@ "+.$!% K!*! 0)+/.*!' () )/.L3! M;N $-.%%!% E*)+ O3P" .#' K!*! E)3#' ()  ! &"*(3.--,

"#'"%("#$3"%G. -! E*)+ (G! !:/!*"+!#(.- *!/-"0.(!%= "# (!*+% )E (G! %"P!= E*!L3!#0, .#' +)*/G)-)$, )E (G!

0.-0"3+ .#("+)#.(! "#0-3%")#%B %3$$!%("#$ (G.( (G!, G.' 3#'!*$)#! %"+"-.* /*)0!%%!%= 2"$3*! 4Q %G)K% $-.%%

QR>57S<7Q5>7

2"$3*! 4Q8 O3P" .#("+)#.(! $-.%% QR>57S<7Q5>

Q>S



 !"!# $%&'()$

 !"# $%$"&'(' )* +,- .-/"(0$+- 1"$''-' 2$' 0$..(-3 )!+ +) 0,-0# +,-(. 0)4/)'(+()% 0)4/$.-3 +) +,- ).(1(%$"

.-0(/-'5 +,- .-'!"+' $.- /.-'-%+-3 (% 6$7"- 89: 6,-.- 2$' 1-%-.$""& $ 1))3 4$+0, $%3 +,- 0)4/)'(+()% )*

+,- .-/"(0$ 1"$''-' .-;-0+-3 +,- ).(1(%$" 7$+0, .-0(/-': <)2-=-.5 +,-.- $.- ')4- 3(>-.-%0-'5 6$7"- ?@ 7-")2

',)2' +,- .-0(/- $")%1'(3- +,- 7!"# 0)4/)'(+()%' )* +,- AAB@ C .-/"(0$ 1"$''-': D)3$ "-=-"' ,$=- 3.)//-3

(% $"" )* +,- 1"$''-' 2(+, $33-3 $%+(4)%& $%3 '("(0$ "-=-"' ,$=- 3.)//-3 (% +,- +2) 1"$''-' 0)%+$(%(%1

$33(+()%$" "(4- $' 2-"" $' $%+(4)%&5 4)'+ /.)7$7"& $' $ .-'!"+ )* +,- $33(+()%$" 4$+-.($" (% +,- .-0(/-:

6$7"- 89E  !"# 0)4/)'(+()%$" $%$"&'(' -F/-.(4-%+$" $%+(4)%$+- 1"$''-'

6$7"- ?@E G-0(/-' 0)4/$.-3 +) $%$"&'-' .-/"(0$ $%+(4)%$+- 1"$''-'

 !"!* +,)

HGI /)(%+ $%$"&'(' 2$' 0$..(-3 )!+ )% $"" )* +,- -F/-.(4-%+$" .-/"(0$+-': 6,- +.$%'"!0-%+ 1"$''-' 3(3

%)+ /.)3!0- $%& 3(>.$0+()% /$++-.%'5 $' 2)!"3 7- -F/-0+-3 *.)4 $4)./,)!' 4$+-.($": 6,- .-'!"+' $.-

'!44$.('-3 (% 6$7"- ?A 2,(0, ',)2' +,$+ $"" )* +,- $%+(4)%&J)/$0(K-3 1"$''-' $%$"&'-3 0)%+$(%-3 0$"0(!4

$%+(4)%$+- (% +,- *).4 )* C$2D72L7 MN(1!.- O8P: <)2-=-.5 +,- HGI $%$"&'(' )* +,- .-/"(0$ 1"$''-' ',)2

+,$+ *). 1"$''  85 2,(0, 0)%+$(%-3 $%+(4)%& )F(3- $%3 %) $33-3 "(4-Q +,- 3(>.$0+()% /$++-.%' $.- 0)%'('+-%+

2(+, $ 4(F+!.- )* +2) *).4' )* 0$"0(!4 $%+(4)%$+- C$2D72L7 $%3 C$D72L6 MN(1!.- O8P: HGI $%$"&'-'

2-.- $"') 3)%- '-=-.$" $.0,$-)")1(0$" $%+(4)%&J)/$0(K-3 1"$''-' *.)4 R!S( M6$7"- ?AP: 6,- .-'!"+' ',)2

+,$+ ')4- '$4/"-' )%"& ,$=- C$2D72L75 2,-.-$' )+,-.' 0)%+$(% 7)+, /,$'-' )* 0$"0(!4 $%+(4)%$+-:

A?O



 !"#$% &'( )!*$+,-!./ 0+--%$/1 2.$ %30%$!4%/-+5 +/-!4./+-% "5+11%1( "5+11 6' -.0 +/7 68 9.--.4

:8;



 !"#$ %&' ()* +$,-#., /0 $12$+34$5.!# !56 !+78!$/#/937!# !5.34/5!.$ 9#!,,$,

 !" #$%%&'(

 8$ +$,-#., /0 .8$ !#.$+!.3/5 $12$+34$5., 2+/:36$6 /5#; !4"39-/-, .+!7$, /0 ,$7/56!+; !#.$+!.3/5 #!;$+

2+$7323.!.3/5< =/>$:$+? .8$; 636 ,8/> ,343#!+ $!+#; ,.!9$ !#.$+!.3/5 ./ ,/4$ /0 .8$ !+78!$/#/937!# 9#!,,$,<

 8$ 63,,/#-.3/5 $12$+34$5., 2+/:36$6 350/+4!.3/5 !"/-. .8$ "$8!:3/-+ /0 .8$ 9#!,,$, !. ! 8398$+ .$42$+!.-+$

!56 >3.8/-. .8$ $@$7., /0 ! "-+3!# $5:3+/54$5. 2+$,$5.< A## /0 .8$ 4/5/#3.8, +$#$!,$6 ,$:$+!# $#$4$5.,

35./ ,/#-.3/5? 8/>$:$+? 7/22$+ >!, 5/. +$#$!,$6? $:$5 !0.$+ BC 6!;, !56 .8$ 2+$,$57$ /0 ,3953D7!5. ,3#37/5

,-99$,.359 .8!. .8$ 9#!,, 5$.>/+E >!, "$9355359 ./ "+$!E 6/>5<  8$ /+3935!# 4!,, !56 ,-+0!7$ !+$! /0 .8$

4/5/#3.8, !22$!+$6 ./ 8!:$ #$,, /0 !5 $@$7. .8!5 8!6 "$$5 $12$7.$6? 8/>$:$+? .8$ /5#; /2!F-$ "#-$ 9#!,,

35 .8$ $12$+34$5.,? .8$ !+78!$/#/937!# 9#!,, &G%H<II<GH" !22$!+$6 ./ "$ "+$!E359 6/>5 0!,.$+ 35 ,/#-.3/5

.8!5 .8$ /.8$+ !+78!$/#/937!# 9#!,,$,<

 8$ +$2#37!.3/5 $12$+34$5., /0 .8$ !5.34/5!.$ 9#!,,$, 35637!.$6 .8!. .8$ !663.3/5 /0 !5.34/5; ./ ! 9#!,,

4$#. 2+/6-7$6 ,3953D7!5. 6$9!,,359 6-+359 4$#.359 !56 .8!. ! .$42$+!.-+$ /0 &&JH  K >!, +$F-3+$6 ./

2+/6-7$ ! 9//6 F-!#3.; 9#!,, 35 ! ,359#$ ,.$2< LMN 34!9359 35637!.$6 .8!. .8$ $12$+34$5.!# 9#!,,$, 4!6$

0+/4 +!> 9#!,, "!.78? +$9!+6#$,, /0 7/42/,3.3/5? >$+$ :$+; ,343#!+ ./ .8$ !5.34/5;O/2!73D$6 9#!,,$, 0+/4

P-Q3< =/>$:$+ .8$ -,$ /0 7+-,8$6 9#!,, 7-##$. >3.8 !66$6 !5.34/5; 2+/6-7$6 !5 !22$!+!57$ >8378 8!6

5/. "$$5 /",$+:$6 35 .8$ !573$5. 9#!,,$,<  8$ ()* +$,-#., !#,/ ,8/>$6 .8!. .8$ $12$+34$5.!# 9#!,,$, >$+$

:$+; ,343#!+ ./ .8$ !573$5. 9#!,,$, >3.8 ! 431.-+$ /0 "/.8 28!,$, /0 7!#73-4 !5.34/5!.$ 35 ,/4$ $1!42#$,

!56 K!

 

L"

 

R

!

35 .8$ +$,.? >3.8 .83, 28!,$ "$359 4/+$ 7/44/5<

&%G



 !"#$%##"&'

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

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

 !" #$%&"' () &*+%"($# ,-+"%*-.# )%(, /$0* !-# *12*3-+"2 +!-+ - .-%4" 1$,5"% () (56"3+# () 4.-##7 4.-0"2

3"%-,*3#7 )%*+ -12 )-*"13" %",-*1 8*+!*1 +!" -##",5.-4" !".2 -+ +!" 9",*+*3 :$#"$, -+ ;-%&-%2 <1*&"%#*+'=

9*,*.-% (56"3+# -%" 1(+"2 )%(, #"&"%-. (+!"% 3(1+",>(%-%' #*+"# *1 +!" /"-% ?-#+ *13.$2*14  ".. @%-A7 B.-.-A!

-12  ".. -. C*,-!D  ".. @%-A 8-# >-%+ () +!" :*+-11* A*142(, *1 1(%+!"-#+ 9'%*- EF-+"# "+ -. GHHIJK&**LD

 ".. -. C*,-! 8-# -1 B##'%*-1 +(81 *1 1(%+!"%1 M%-N EF-+"# GHOPL -12 B.-.-A! - ,-6(% +%-2*14 3"1+%" *1

9'%*- EQ-+"# GHRGL7 8!*3! 8-# (1.' >-%+ () +!" :*+-11* A*142(, -+ 3"%+-*1 >(*1+# () +!" S-+" @%(10" B4"=

B ,-6(% 2*T"%"13"7 !(8"&"%7 1(+"2 5"+8""1 +!"#" (+!"% #*+"# -12 /$0* *# +!" #!""% N$-1+*+' () 5"-2# )($12

-+ /$0*7 >-%+*3$.-%.' )%(, +!" 1(%+!8"#+"%1 +",>."= @"-2# -%" %">(%+"2 *1 #*41*U3-1+ N$-1+*+*"# )%(,  ".. -.

C*,-! 8!"%" !$12%"2# () 4.-## -12 )%*+ 5"-2# -%" 1(+"2 )%(, +!" :*+-11* >"%*(2 +",>." -12 >-.-3" EF-+"#

GHOPD GHORD GHIVL= W((.."' EGHPPJOX7 OO7 GYVL -.#( %">(%+# - 1$,5"% () 4.-## 5"-2# )%(, #"&"%-. ."&".# ()

+!" +",>." -+ B.-.-A! -12 - )"8 )%(, +!" S"&". MZ >-.-3"= ;(8"&"%7 +!" ,-6(%*+' () +!" 5"-2# -%" %">(%+"2

)%(, 4%-&" #*+"# -3%(## +!" 3*+' EW((.."' GHPPJYORL= 9,-.. 1$,5"%# () 5"-2#7 *13.$2*14 4.-## -12 )%*+

"K-,>."# -%" %">(%+"2 )%(,  ".. @%-A7 8*+! +!" ,-6(%*+' () +!" 4.-## 5"-2# 3(,*14 )%(, - .-%4" %"3">+*(1

%((, *1 +!" >-.-3" E:3[(1-.2 GHHIJGVGL=  !" 1$,5"% () 5"-2# %">(%+"2 )%(, -.. () +!"#" #*+"#7 !(8"&"%7

*# ,$3! #,-.."% +!-1 +!" ,-1' +!($#-12# %"3(&"%"2 )%(, /$0*=  !" +'>"# () 5"-2# )($12 -+  ".. -. C*,-!

-%" 1(+ %"3(%2"2 *1 +!" "K3-&-+*(1 %">(%+#= ;(8"&"%7 #*,*.-% +'>"# () 5"-2# +( +!(#" )($12 -+ /$0* -%"

%"3(%2"2 -+ 5(+! B.-.-A! -12  ".. -. C*,-!=  !"#" *13.$2"7 #>!"%*3-.7 3'.*12%*3-.7 *1.-*27 >(.'3!%(," "'"

5"-2# -12 0((,(%>!*3 )%(4 -12 \']#!->"2 5"-2# )%(, B.-.-A! EW((.."'7 GHPPJYOH]IVL -12 #*,*.-% +'>"#7

"K3.$2*14 0((,(%>!*3 5"-2# 5$+ *13.$2*14 ,($.2"2 4.-## -12 )%*+ #>-3"% 5"-2#7 )%(,  ".. @%-A EF-+"# "+

-. GHHIJYX^]YPGL=

 !" 2*T"%"13" *1 +!" 1$,5"%# () 5"-2# %"3(%2"2 )%(, +!"#" #*+"# ,-' 5" 2$" +( +!" $#" () 5"-2# -#

2"3(%-+*&" ,(+*)# *1 +!" M#!+-% +",>." -+ /$0*7 8*+! +!" 5"-2# 5"*14 !$14 *1 #+%*14# -%($12 +!" +",>." (%

#"+ *1+( +!" ,$2]5%*3A 8-..# E9+-%% GH^HJHY]^L= B1(+!"% >(##*5*.*+' *# +!-+ 5"3-$#" 9+%-+$, MM -+ /$0* *#

- 3-+-#+%(>!*3 2"#+%$3+*(1 .-'"%7 8!*3! 8-# 1(+ *1+"1#*&".' %"5$*.+ -)+"%8-%2#7 .*++." ,-+"%*-. 8-# %",(&"2

5")(%" +!" #-3A*14 -12 2"#+%$3+*(1 () +!" 3*+'7 3(,>-%"2 +( +!" (+!"% #*+"# 8!"%" .-+"% (33$>-+*(1 !-#

%",(&"2 "-%.*"% +%-3"#= M12""2 F-+"# "+ -. EGHHIJYGL 1(+" +!-+ +!" *1!-5*+-1+# ()  ".. @%-A 8"%" "K+%",".'

+*2'7 %",(&*14 -.. +%-3"# () +!",#".&"# )%(, ,-1' -%"-# () +!" #*+"= ;(8"&"%7 )-% )"8"% 5"-2#7 3(,>-%"2

+( /$0*7 8"%" )($12 *1 _!-#" Y () +!" +",>." -+  ".. -. C*,-! 8!*3! *# -.#( - 2"#+%$3+*(1 .-'"%7 3(1#*2"%"2

+( 5" ->>%(K*,-+".' 3(1+",>(%-%' 8*+! +!" 2"#+%$3+*(1 () /$0*7 -12 -.#( >(+"1+*-..' 2"2*3-+"2 +( M#!+-%

EF-+"# GHOPL=  !" $#" () 5"-2# -# 2"3(%-+*(1 8*+!*1 +!" M#!+-% +",>." -+ /$0*7 3($>."2 +( +!" 2"#+%$3+*(1

GXV



 !" !# $  % !"&!'#!( &) (*# +,(#  ( (*# #!" &) -($ (.' //0  11# $+ (& %# (*# '&+( 2,3#24 #512 ! (,&! &)

(*# +*##$ !.'%#$ &) %# "+ )&.!" ".$,!6 (*# #57 8 (,&!9 :*#$# ,+0 *&;#8#$0  !&(*#$ 1&++,%,2,(40 ' !4 &)

(*# %# "+ )$&' <.=,  $# #5($#'#24 +' 22  !" ,( ,+ 1&++,%2# (* ( (*# 2#8#2 &) $#7&8#$4 ".$,!6 #57 8 (,&! ; +

*,6*#$  ( <.=, (* (  ( &(*#$ +,(#+ ,! (*# $#6,&!9 /( ,+ 72# $ )$&' (*# >!"+ !&(#%&&3+ (* ( (*# !.'%#$ &)

&%?#7(+ )&.!" ,! (*# # $24 4# $+ &) (*# #57 8 (,&!+ ; + ) ,$24 2&;0 &!24 ,!7$# +,!6 +,6!,>7 !(24 &!7# (*#

(#'12# 7&'12#5 ; + )&.!"0  !" ' !4 +' 22 &%?#7(+ ;#$# $#7&$"#" ,! '&$# "#( ,2 (* ! ;&.2" * 8# %##!

#51#7(#" )$&'  ! #57 8 (,&! &) (*,+ 1#$,&"9 @&;#8#$0 (*# #57 8 (,&! $#1&$(+ )$&' (*# &(*#$ +,(#+ +.66#+(

(* ( (*# 2#8#2 &) $#7&8#$4 &) +' 22 &%?#7(+ )$&' (*#+# +,(#+ ; +  2+& *,6* +& (*# !.'%#$ &) %# "+  ( <.=,

+##'+ (& %#  6#!.,!# ",A#$#!7# ,! (*# .+# &) (*#+# &%?#7(+  !" (* (  7&'%,! (,&! &)  22 &) (*#  %&8#

) 7(&$+ ,+ '&+( 2,3#24 #512 ! (,&! )&$ (*# ",)#$#!7#+ +##!9

B#7&$ (#" 62 ++ 8#++#2+  $# $#1&$(#" ,! +,6!,>7 !( !.'%#$+ )$&'  22 (*$## 7&!(#'1&$ $4 +,(#+0 ;,(* +,',2 $

(41#+ &) "#7&$ (,&!  !" 7&2&.$+ %#,!6 $#7&$"#"  +  ( <.=,0  2(*&.6* &1 C.# ;*,(#  !" 7$# ' 62 ++ 8#++#2+

 $# $#7&$"#" )$&' D2 2 3*  !" :#22 E$ 3 FG&&22#4 HIJJKLIMN O (#+ #(  2 HIIPKMQ0MJN O (#+N HIRJ0 HIRRS0

;*#$# +  2'&+(  22 &) (*# 8#++#2+ )$&' <.=,  $# ($ !+2.7#!( %2.#9 @&;#8#$0 (*# '&.2"#"  !" 12 ,! 1#!" !(+

!&(#" )$&' <.=,  $# !&( $#1&$(#" )$&' #,(*#$ D2 2 3* &$ :#22  2 T,' *  !" &!24 12 ,! 1#!" !(+ ;#$# )&.!"

 ( :#22 E$ 3 FO (#+ #(  2 HIIPKLUUS9 D !.'%#$ &) &(*#$ (41#+ &) +' 22 &%?#7(+ !&(#" )$&' <.=, ;#$#

 2+& )&.!"  ( &(*#$ +,(#+ ;,(*  '.2#(+0 +,',2 $ (& (*&+#  ( <.=,0 %#,!6 $#7&$"#" )$&' D2 2 3* FG&&22#4

HIJJKLPHS  !" 6 ',!6 1,#7#+ )$&' :#22 E$ 3 FO (#+ #(  2 HIIPKMRS9 G&&22#4 FHIJJKQVLS  2+& $#1&$(+  

62 ++ >6.$,!#+ +,',2 $ (& (*# '&.2"#" /+*( $ >6.$,!#+ )$&' <.=, F-( $$ HIQIKUJHS9 W&+ ,7 62 ++ 8#++#2+  $#

$#7&$"#" )$&' %&(* :#22 E$ 3  !" :#22  2 T,' * ;,(*  +,!62# )$ 6'#!( &) 62 ++ ;,(* 6$ !.2 (#" "#7&$ (,&!

)$&' :#22 E$ 30 !#,(*#$ (41# ; + $#7&$"#" )$&' <.=, FO (#+ #(  2 HIIPKMQXUN O (#+ HIRRS9

<,!#(##! 62 ++ ,!6&(+  !" ,!6&( )$ 6'#!(+0 ,!72.",!6 HL )&.!" ,!  ++&7, (,&! ;,(*  ;&$3+*&1  $# ,! (*#

1 2 7#0  $# $#1&$(#" )$&' :#22 E$ 3 FO (#+ #(  2 HIIPKMMS9 :*$## +' 22 )$ 6'#!(+0 1&++,%24 )$&'  ! ,!6&(

;#$# )&.!" ,! (*# <.=,  ++#'%2 6#N %.( !& #5 '12#+  $# $#1&$(#" )$&' D2 2 3* &$ :#22  2 T,' *9 :*#+#

&%?#7(+  $# #8,"#!7# &) +#7&!" $4 62 ++ ;&$3,!6 $ (*#$ (* ! 62 ++ 1$&".7(,&!  !" (*# 2&7 (,&! &) 1$,' $4

62 ++' 3,!6 +,(#+ ,! (*# <# $ Y +( $#' ,!+  '%,6.&.+9

:*# 8,($#&.+  ++#'%2 6# )$&' <.=,  2+& 7&!( ,!#" +#8#$ 2 #5 '12#+ &) )$,(  !" ) ,#!7# 8#++#2+0 ,!72.",!6

Y641(, ! %2.# 8#++#2+0 62 =#" ) ,#!7# 8#++#2+  !" ' $%2#,+#" ) ,#!7# 8#++#2+9 -,',2 $ 8#++#2+  $# $#1&$(#"

)$&' D2 2 3* ,!72.",!6  ! Y641(, ! ) ,#!7# 8 +#  !" " $3 %2.# Z1 +(#[ 8#++#2+ ;*,7*0 )$&' (*#,$ "#+7$,1(,&!0

 11# $ +,',2 $ (& (*# %2.# )$,( 8#++#2 )$ 6'#!( )&.!" ,! (*# <.=,  ++#'%2 6# FG&&22#4 HIJJKPH0 MH0 LIPS9

D %2.# )$,( %&;20 (*&.6*( (& %# ' "# )$&' Y641(, ! %2.#0 4#22&; )$,( 8#++#2+  !" &(*#$ &%?#7(+ +.7*  +  

) ,#!7# ' 7#X*# "  !" 6 ',!6 1,#7#+  $# !&(#" )$&' :#22 E$ 3 FO (#+ #(  2 HIIPKLJ0 LP0 MPS9 <& )$,( &$

) ,#!7# 8#++#2+  $# $#1&$(#" )$&' :#22  2 T,' *0 *&;#8#$0  Z62 =#" )$,([ ' +3 ; + )&.!" ,! (*# \* +# H

(#'12# FO (#+ HIRRS9 :*# %#+( 3!&;! #5 '12# &) (*# ' $%2#,+#" ) ,#!7# &.(+,"# &) <.=, ,+ )$&' (*# (&'%

HUH



 !"#$% &'( )*+$,-+ .$/0 1/+%2//3 45/6!1" 7%-/$,+%7 "8,44 .$,"0%1+ $%-/$7%7 ,4 9:,!1+%7 .$,"0%1+9

/. +5% ./$%!"1 6!;%4 /. <5#+0/4!4 ===> +5!4 ,::%,$4 ;%$? 4!0!8,$ +/ +5% 0/4+ -/0:8%+% .$,"0%1+ .$/0 @#A!>

,8+5/#"5 +5% @#A! %*,0:8%4 8,-3 +5% "!87!1" 4%%1 /1 +5% %*,0:8% .$/0 )"?:+B <5!4 /2C%-+ !4 "%1%$,88?

+5/#"5+ +/ 2% /. @%,$ ),4+%$1 /$!"!1 DE!8?F#!4+ ,17 G$!88 HII'(HJKB

L8,A%7 -%$,0!- ;%44%84> M"#$!1%4 ,17 6,88 1,!84 ,$% $%8,+!;%8? -/00/1 6!+5!1 +5% @#A! ,44%028,"%B N/6%;%$>

1/ "8,A%7 -%$,0!-4 ,$% $%-/$7%7 .$/0 <%88 ,8 O!0,5 ,17 /18? "8,A%7 -%$,0!- ;%44%84 .$/0 P8,8,35 DQ//88%?

HIRR(SIS>SIIKB P$/#17 &J "8,A%7 -%$,0!- ;%44%8 45%$74 ,$% 1/+%7 .$/0 <%88 G$,3 6!+5 1/ 0%1+!/1 /. ,1?

M"#$!1%4 /$ /+5%$ +?:%4 /. /2C%-+ DT,+%4 %+ ,8 HII&(&SKB <5%$% 7/ 1/+ ,::%,$ +/ 2% ,1? :,$,88%84 /. +5%

28#%U"8,A%7 8!/1 D,17 /+5%$K M"#$!1%4 ./#17 ,+ @#A! !1 -/1+%0:/$,$? @%,$ ),4+%$1 4!+%4B =1 ,77!+!/1 +/ +5%

0/$% #1#4#,8 "8,A%7 /2C%-+4 4#-5 ,4 +5% 65!+%U"8,A%7 4/-3%+ .$/0 +5% +%0:8%> HI'JBHVBWB

 !"!# $%&'()*+%, %- ./0 (++0&12(30 .% ./0 4,5+ ,%.01%%6+

P$/#17 5,8. +5% 1#02%$ /. /2C%-+4 $%-/$7%7 !1 +5% M174 1/+%2//34 6%$% 1/+%7 6!+5!1 +5% ,44%028,"%B <5!4

!4 0/4+ :$/2,28? 7#% +/ +5% 7!;!4!/1 /. M174 -,$$!%7 /#+ ,+ +5% %17 /. %,-5 %*-,;,+!/1 4%,4/1 6!+5 0,1?

/. +5% M174 "/!1" +/ +5% G,"57,7 0#4%#0B =+ 6,4 ,84/ -8%,$ .$/0 +5% M174 1/+%2//34 +5,+ 4/0% /. +5%

/2C%-+4 !1 +5% 0#4%#0 ,44%028,"% 6%$% 1%;%$ $%-/$7%7 !1 +5% 1/+%2//34> ./$ %*,0:8%> HI'JBXSBH&> , "$/#:

/. 0/1/-5$/0% +$,148#-%1+ 28#% ;%44%8 .$,"0%1+4 .$/0 $//0 ESS !1 +5% :,8,-%B <5!4 0,? 5,;% 2%%1 7#% +/

+5% 0!4!7%1+!M-,+!/1 /. /2C%-+4> 4%;%$,8 /. +5% "8,44 ;%44%84 ,$% $%-/$7%7 ,4 Y:,!1+%7 .$,"0%1+49 !1 +5% M174

2//34> ./$ %*,0:8%> , 7%-/$,+%7 "8,44 .$,"0%1+ .$/0 NHW 65!-5 6,4 $%-/$7%7 ,4 , :,!1+%7 .$,"0%1+> 8,+%$

-/$$%-+%7 ,4 2%!1" 7%-/$,+%7 "8,44>  !"#$% &'B <5%$% ,$% ,84/ ;!+$%/#4 /2C%-+4 !1 +5% 0#4%#0 ,44%028,"%>

./$ %*,0:8%> +5% 0/#87%7 28#% .$!+ ;%44%8 .$,"0%1+ HI'JBV&BHV ./#17 !1 +5% ,44%028,"% ,84/ 7/%4 1/+ 5,;%

, $%-/$7 !1 +5% M174 1/+%2//34B <5%$% ,$% ,84/ , .%6 /2C%-+4 7%4-$!2%7 !1 +5% %*-,;,+!/1 $%:/$+ 65!-5 ,$%

1%!+5%$ !1 +5% 0#4%#0 ,44%028,"% 1/$ !1 +5% M174 1/+%2//34> ./$ %*,0:8% , ?%88/6 "8,44 ;%44%8 7%4-$!2%7

2? Z+,$$ DHI'I(VRIKB

HVS



 !"!# $%&' ()*+,%)&-

 !"#$%% $%&'() *+, '- )." '/0"1)( (2#!"3"4 56 )." $(("&/%$7" 8"#" -'264 )' .$!" $ 96'86 %'1$)5'6: ;.5(

8$( "5)."# /$("4 '6 )." <"%4 62&/"#= )."6 /3 1#'(( #"-"#"61567 )." <64( 6')"/''9(= '# $ %'1$)5'6 62&/"#

8#5))"6 '6 )." '/0"1) 5)("%-: >."#" $%% '- )."(" &$)1."4 ).5( 8$( ()#$57.)-'#8$#4= .'8"!"#= )."#" 8"#" $

-"8 "?$&@%"( 8."#" )." <"%4 62&/"# 454 6') &$)1. 2@ )' )." '/0"1) 85). ).$) 62&/"#= -'# "?$&@%" )."

A$)" 7%$(( !"(("% 85). )." <"%4 62&/"# '- $ 1"#$&51 '/0"1) 6')"4 56 B"1)5'6 C:C: D64 )."#" 8"#" 62&"#'2(

'/0"1) 8."#" )." <"%4 62&/"# 454 6') .$!" $ %'1$)5'6 $))$1."4 )' 5) E;$/%" 1 D@@"645? FG: H6 $445)5'6

("!"#$% '/0"1)( '6%3 .$4 $ <"%4 '# #''& 62&/"# '6 )." @$19$7567 $(('15$)"4 85). )."& #$)."# ).$6 45#"1)%3

%569"4 )' $ @$#)512%$# '/0"1): ;."#" 8"#" $%(' $ %$#7" 62&/"# '- '/0"1)( 8.51. .$4 6"5)."# $ <"%4 62&/"#

6'# $ #''& 62&/"# $(('15$)"4 85). )."&: H) 5( @'((5/%" ).$) ).5( 5( 42" )' )." 1'%%"1)5'6 /"567 &'!"4

-#'& '6" $#"$ '- )." &2("2& )' $6')."# 42#567 )." "$#%3 FI*+( ED#&()#'67= J++K @"#( 1'&&G 8."6 ('&"

'- )." <"%4 62&/"#( &$3 .$!" /"1'&" 4")$1."4 -#'& )."5# '/0"1)( '# 8"#" 6') #"1'#4"4 '6 )." '/0"1)(L

$11"((5'6 56)' )." &2("2&: ;."#" &$3 $%(' .$!" /""6 1'6(54"#$/%" 45(#2@)5'6 '- ('&" '- )." 1'%%"1)5'6

8."6 '6" '- )." "$#%3 (.5@&"6)( .$4 )' /" 26@$19"4 @#5'# )' "6)#3 56)' )." MBD $( )."3 .$4 /""6 @$19"4

56 ()#$8= 8.51. 8$( 6') $%%'8"4 56)' )." 1'26)#3 ED#&()#'67= J++K @"#( 1'&&G:

 !"!. /%-,0%12,%)& )3 4%,05)2- 6+,50%+(-

;." &$0'#5)3 '- )." !5)#"'2( &$)"#5$%( -#'& N2O5 $#" -#'& "5)."# #"%575'2( '# .57. ()$)2( 1'6)"?)( E(""

B"1)5'6 C:PG: ;.5( (277"()"4 ).$) 7%$(( $64 ')."# !5)#"'2( &$)"#5$%( $) N2O5 8"#" $ %2?2#3 '# ')."#85("

(5765<1$6) )3@" '- '/0"1): ;." "?1"@)5'6 )' ).5( 5( )." /"$4( 8.51. $#" -'264 $1#'(( )." (5)" 56 $%% )3@"( '-

/25%4567= $%).'27. )." !$() &$0'#5)3 $#" -#'& )." )"&@%" 1'&@%"?: ;." 1'6)"&@'#$#3 N"$# Q$()"#6 (5)"( '-

D%$%$9.= ;"%% R#$9 $64 ;"%% $% S5&$. (.'8 $ /#'$4%3 (5&5%$# @$))"#6 '- 45()#5/2)5'6 85). !5)#"'2( &$)"#5$%(

/"567 -'264 56 )." @$%$1"( $64 )"&@%"( '- )."(" (5)"( E>''%%"3 FIPPTJI*UV+JW  $)"( ") $% KFUIPW  $)"(

FIXX=FIX*G: Y'8"!"#= &$63 '- )." 7%$(( !"(("%(= $64 ')."# '/0"1)(= -'264 $) D%$%$9. $64 ;"%% $% S5&$.

$#" -#'& /2#5$% 1'6)"?)( E>''%%"3 FIPPTJ+VUJJVG 8."#"$( 6' /2#5$%( E$@$#) -#'& 56-$6) /2#5$%(G $#" 96'86

-#'& N2O5:

Z21. '- )." !5)#"'2( &$)"#5$% -#'& N2O5 5( 1'66"1)"4 85). $#"$( '- )." 15)3 1'66"1)"4 )' #"%575'6 /'). 56

)." )"&@%" $64 56 @#5!$)" [1.$@"%(L 56 )." #"(54"6)5$% $#"$(: ;.5( 1'2%4 (277"() ).$) ).5( )3@" '- &$)"#5$%

8$( 1'66"1)"4 )' )." 8'#(.5@ '- @$#)512%$# 7'4( $) N2O5= "(@"15$%%3 H(.)$#W !"#3 %5))%" !5)#"'2( &$)"#5$% 8$(

-'264 56 )." ('2).8"()"#6 )"&@%" '- )." #"%575'2( 1'&@%"? 8.51. 5( ).'27.) )' .$!" /""6 4"451$)"4 )'

;"(.2/: ;." @#"@'64"#$61" '- 7%$O"4 1"#$&51(= 56 @$#)512%$# )." 7%$O"4 %5'6( $6 $65&$% $(('15$)"4 85).

H(.)$# EB)$## FIV+G= )." 7%$(( /"$4( 2("4 $( 4"1'#$)5!" "%"&"6)( $64 ')."# !5)#"'2( &$)"#5$%(= (21. $(

)." /%2" -#5) !"(("%(= (277"() ).$) )."(" &$)"#5$%( 1'2%4 .$!" /""6 .57.%3 (5765<1$6) 56 )." #5)2$% @#$1)51"

(2##'264567 ).5( )"&@%" $64 )." 8'#(.5@ '- H(.)$#: ;.5( &$3 /" #"%$)"4 )' 1'6)"&@'#$#3 54"$( $/'2) )."

FCV



 !"#$%&'() #* %+) (#,#-$ &'. ,-! '#/ %0 #* ()$%& ' !&%)$ &,/ 12),.!&' 3445673789 :+) ;,&// <)//),/ *$#!

=-> ? +#@)<)$? &$) !#$) (#!!#',0 &//#( &%). @ %+ + ;+ /%&%-/ &$)&/ /-(+ &/ %+) "&,&() &'. /-A-$A&'

.@),, ';/ @ %+ ;,&// &/ &'  '. (&%#$ #* /%&%-/ $&%+)$ %+&' & $ %-&, #AB)(%? &,%+#-;+ %+)$) &$) /#!) .)(#$&%).

;,&// <)//),/ &//#( &%). @ %+ %+) %)!",) (#!",)C? '#% -')C")(%).,0 *#$ /-(+ + ;+ /%&%-/ #AB)(%/9

:),, &, D !&+ /+#@/ & $),&% <),0 )<)' . /%$ A-% #' #* < %$)#-/ !&%)$ &,/ A)%@))' %+) %)!",)? %)'%&% <),0

&/($ A). %# %+) @#$/+ " #* E/+%&$? &'. "&,&()? &,%+#-;+ )C&(% '-!A)$/ #* #AB)(%/ &$) '#% &,@&0/ $)"#$%).

1F&%)/ 7G5H?7G55?7G5I?7G5J?7GI4? 7GI389 K#@)<)$? /)<)$&, #* %+) ;,&// #AB)(%/ $)(#$.). *$#! %+) "&,&()

&$) '#%). %# +&<) A))'  ' &//#( &% #' @ %+ & /+$ ') 1F&%)/ 7G5JL 7GI489 :),, &, D !&+  /  ' M//0$ & $&%+)$

%+&' N)/#"#%&! & /# %+) . O)$)'()/ @ %+ =-> !&0 A) $),&%). %# $); #'&, <&$ &% #'/  ' $ %-&, "$&(% ()

.)/" %) %+) ;#./ A) ';  ' %+) /&!) "&'%+)#'9 M% M,&,&P+ &;& ' !#/% (&%);#$ )/ #* < %$)#-/ !&%)$ &,/ &$)

'#%). *$#! %+) %)!",)? "&,&() &'. *$#! ;$&<)/ 1Q##,,)0? 7GHH63GIRS4389 K#@)<)$? / ! ,&$ %# =-> ? ;,&>).

()$&! (/ &$) #',0 '#%).  ' %+) %)!",)? &'.  ' /#!) ;$&<)/? &'. '#% *$#! %+) "&,&() 1Q##,,)0 7GHH63GG89

M% :),, T$&P? +#@)<)$? ;,&// &'. #%+)$ < %$)#-/ !&%)$ &,/ &$) *#-'.  ' A#%+ %+) "&,&() &'. %)!",)?  '(,-. ';

;,&>). ()$&! (/ 1F&%)/ )% &, 7GGI6I3RS89 :+) !&B#$ %0 #* %+) ;,&//  ';#%/ &'. (-,,)% *#-'. &% :),, T$&P

@)$)  ' &//#( &% #' @ %+ & "$#A&A,) @#$P/+#"  ' %+) "&,&() (#!",)C 1F&%)/ )% &, 7GGI63J?JH8? ")$+&"/

/-;;)/% '; $#0&, (#'%$#, #<)$ %+ /  '.-/%$09 F',0 #') #* %+) "#// A,)  ';#% *$&;!)'%/ *$#! =-> (#-,. A)

&// ;'). & ,#(&% #'? @+ (+ @&/  ' %+) "&,&() (#!",)C &;& ' %)'%&% <),0 /-;;)/% '; /#!) $#0&, #$ + ;+R/%&%-/

(#'%$#, #<)$ %+) "$#.-(% #' #* ;,&// #AB)(%/9

:+) . /%$ A-% #' #* < %$)#-/ !&%)$ &,/ *$#! =-> /-;;)/%/ %+&% %+)/) #AB)(%/ +&. & /%$#'; $), ; #-/ / ;' UR

(&'()? "&$% (-,&$,0 %+) A,-)R;,&>). ()$&! (/9 K#@)<)$? ;,&// #AB)(%/ @)$) &,/# *#-'.  ' V+ ;+ /%&%-/W &$)&/

&'. .)(#$&%). ;,&// <)//),/ @)$) *#-'.  ' A#%+ + ;+ /%&%-/ &'. $), ; #-/ (#'%)C%/9 :+)$) &$) & '-!A)$ #*

. O)$)'()/ A)%@))' %+) . /%$ A-% #' #* < %$)#-/ !&%)$ &,/ &% =-> &'. &% #%+)$ (#'%)!"#$&$0 / %)/?  '(,-.R

 '; %+) -/) #* ;,&// A)&./ &'. &$(+ %)(%-$&, ),)!)'%/ @ %+ ' %+) E/+%&$ %)!",) &'. %+) "$)/)'() #* ;,&>).

()$&! ( U;-$ ')/ &'. #%+)$ #AB)(%/9 K#@)<)$? )&(+ #* %+)/) / %)/ +&<) %+) $ #@' + /%#$ )/  ' %)$!/ #* %+) $

#((-"&% #'? .)/%$-(% #' &'. &A&'.#'!)'%9 %+)0 &$) &,/#  ' . O)$)'% ;)#;$&"+ (&, &'. "#, % (&, $); #'/ &%

<&$ #-/ % !)/ &/ @),, &/ (#<)$ '; $),&% <),0 ,#'; % !)/(&,)/ &'. ")$ #./ #* #((-"&% #'9 :+)$)*#$)? .$&@ ';

&'0 /%$#'; (#'(,-/ #'/ &A#-% %+) -/) #* < %$)#-/ !&%)$ &,/  ' %+) =)&$ X&/% .-$ '; %+) Y&%) T$#'>) M;)

#' &'0%+ '; #%+)$ %+&' & / %) A0 / %) A&/ /  / . Z(-,%9

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

E% @&/ &,/# *#-'. %+&% (#'/ .)$&A,)  '%$-/ #'  '%# %+) [%$&%-! EE ,&0)$/ +&. #((-$$). &% <&$ #-/ % !)/? \4

$##!/ #$ &$)&/ @ %+ ' [%$&%-! EE +&. A))' "#%)'% &,,0 &O)(%). A0 %+) ,&%) ")$ #. ()!)%)$0 @ %+ &$#-'.

&'#%+)$ S4 $##!/ #$ &$)&/ &O)(%). A0 ,&%)$ #((-"&% #' &($#// %+) $)/% #* %+) / %)9 :+ / .#)/ !)&' %+&%

%+)$)  / %+) "#%)'% &, *#$ ,&%)$ #AB)(%/ %# +&<) A))' ! C).  ' @ %+ [%$&%-! EE !&%)$ &,9 K#@)<)$?  ' !&'0

7\\



 !"#" $%# &!$# '()# $" !*# "+, -#.$&/ 0-1#*#.$ $%!$ 0-"$-.2+-"%-.2 (#$3##. $%#4 -" "$*!-2%$5'*3!*06 "+ % !"

$%# "-&7#*  '-." 0!$#0 $' $%# 8!*$%-!. 9#*-'0 (/ ! 9!*$- +&!* :-.2 ;<$!**6 =>?>@A>BCD E%# F.0" .'$#('':"

!&"' '  !"-'.!&&/ .'$# $%!$ !. '()# $ -" &!$# 9#*-'0 '* 5'+.0 -. ! 0-"$+*(#0 !*#!6 !2!-. '5$#. !&&'3-.2 $%#

&!$#* !.0 #!*&-#* 4!$#*-!& $' (# "#9!*!$#06 "+ % !" A>G=AG=?H6 *# '*0#0 !" ! &-2%$ (&+# 2&!"" 7!"# 5*'4 I*!7#

AHD J'3#7#*6 -. 4!./  !"#" 5+*$%#* !.!&/"-" -" *#K+-*#0 $' 0-"$-.2+-"% (#$3##. A.0 4-&&#..-+4 !.0 &!$#*

'()# $"6 5'* #L!49&#6 ! 5#3 '5 $%# /#&&'3 !.0 2*##. (#!0" ;"# $-'. HD?CD

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

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

E%# $*!."&+ #.$ (&+# 2&!""#" 5*'4 M+N- !*# 7#*/ "-4-&!* -.  '49'"-$-'. $'  '.$#49'*!*/ 2&!""#" '5 $%# "!4#

 '&'+* 5*'4 E#&& O*!: !.0 !*# 0-"$-.2+-"%#0 5*'4 P2/9$-!. 2&!""#" '5 $%# "!4# 0!$# '.&/ (/ "'4#3%!$ &'3#*

&-4# &#7#&"6 5'* #L!49&# $%# $*!."&+ #.$ (&+# 2&!""#" 5*'4 Q4!*.! !.0 R!&:!$! !.!&/"#0 (/ <%'*$&!.0 !.0

P*#4-. ;ASSTC %!7# !. !7#*!2# &-4# &#7#& '5 UDVW  '49!*#0 $' HDVW 5'* $%# M+N- 2&!""#"D E%# M+N- 2&!""#"

%!7# "-4-&!* !7#*!2# &-4# 7!&+#" $' $%'"# .'$#0 5'* E#&& O*!:6 !&$%'+2% J#.0#*"'. ;=>>V@>TC .'$#" "&-2%$&/

&'3#* &-4# &#7#&" 5'* $*!."&+ #.$ (&+# 2&!""#" 5*'4 E#&& O*!:D X$ -" 9'""-(&# $%!$ $%-" 0-1#*#. # -" *#&!$#0 $'

$%# *!3 4!$#*-!&" +"#0 -. $%# 4!.+5! $+*# '5 $%# 2&!""D 8&!.$ !"%#"  !. 7!*/  '."-0#*!(&/ -.  '49'"-$-'.

0#9#.0-.2 '. ('$% 9&!.$ "9# -#" !.0 2#'2*!9%- !& &' !$-'. ;E-$# #$ !& ASSTY O!*:'+0!% !.0 J#.0#*"'.

ASSTC !.0 $%'"# +"#0 $' 4!.+5! $+*# $%# M+N- 2&!""#" 4!/ %!7#  '.$!-.#0 "'4#3%!$ &#""  !& -+4D E%#

 '&'*!.$G5*## !4(#* 2&!""#" 5*'4 M+N- !&"' "%'3 "&-2%$&/ &'3#* &#7#&" '5 &-4# $%!. $%# P2/9$-!. #L!49&#"

'5 $%# "!4#  '&'+* ;<%'*$&!.0 !.0 P*#4-. ASSTC6 !. !7#*!2# '5 TD?W  '49!*#0 $' VDUW6 3-$% $%# '$%#*

4!)'* 'L-0#" (#-.2 "-4-&!* $' '.# !.'$%#*D X.  '.$*!"$ $%# 0#&-(#*!$#&/ '9! -F#0 2&!""#"  '.$!-.-.2  !& -+4

!.$-4'.!$# %!7#  '."-0#*!(&/ %-2%#*  !& -+4 'L-0# &#7#&" $%!. $%# $*!."&+ #.$ 2&!""#"D E%-" 4!/ (# 0+#

$' ! .+4(#* '5 5! $'*" "+ % !"@ 0-1#*#.$ *!3 4!$#*-!&"6  '.$!4-.!$-'. 5*'4 !  !& -+4G*- % 9!*$-.2 &!/#* '*

0-1#*#.$ F*-.2 !.0  ''&-.2 *#2-4#"6 $%-" -" 0-" +""#0 -. 4'*# 0#$!-& -. <# $-'. UDBD

Q&& '5 $%# (&+# 2&!""#" 5*'4 M+N-  '.$!-.  '99#* !" $%#-*  '&'*!.$ 3-$% .' $-. '* &#!0 (#-.2 9*#"#.$D E-.

!.0 &#!0 'L-0#"6 !&'.2"-0#  '99#*6 "+22#"$" $%# +"# '5 (*'.N# " !&# !" !  '&'*!.$6 3%- % -" "+22#"$#0 !"

%!7-.2 (##. +"#0 -. $%# 4!.+5! $+*# '5 P2/9$-!. 7-$*#'+" 4!$#*-!&" ;E-$# #$ !& ASSVY J!$$'. #$ !& ASSUCD

X. !00-$-'.6 ! .+4(#* '5  '99#*G(&+# 2&!""#" 5*'4 Q4!*.! !.0 R!&:!$! %!7# $-. 9*#"#.$6 AS '5 $%# A>

!.!&/"#0 %!7# $-. !$ &#7#&" !('7# SDSHW ;!7#*!2# SD=AWC ;<%'*$&!.0 !.0 P*#4-. ASSTCD E%# &! : '5 $-. !.0

&#!0 -. $%# M+N- 2&!""#" "+22#"$ $%!$ (*'.N# " !&# 3!" (#-.2 +"#0 !" !  '&'*!.$ %#*#D Q.!&/"-" '5 $%# 4#$!&

'()# $" 5'+.0 !$ M+N- %!" "+22#"$#0 $%!$  '99#* !.0 (*'.N# 3#*# $%# 4'"$  '44'. 4#$!&" 5'+.0 3-$%

"4!&&#* K+!.$-$-#" '5 &#!0#0 (*'.N#"6 (*!"" !.0 "-&7#*G '99#* !&&'/" ;<%'*$&!.0 #$ !& ASSUCD X$ -" 9'""-(&#6

$%#*#5'*#6 $%!$  '99#* " !&# 3!" (#-.2 +"#06 %'3#7#*6 2-7#. $%!$ (*'.N# !99#!*" $' %!7# (##. !"  '44'.

=BH



 !"#$% &'( )*++!,-% .-/%$%0 $%0 "-.++ ,%.0 1234561521.

.+ 7*88%$ .9*/:%$ /;8% *< 7*88%$ =!9%$.-> +#7: .+ =.-.7:!/% ?7*88%$ 7.$,*9./%@> =.; :.A% ,%%9 #+%0 /*

7*-*#$ /:% ,-#% "-.++%+ ./ B#C!5

D9/%$%+/!9"-; 9* 7*,.-/E7*-*#$%0 "-.++%+ F%$% <*#90 !9 /:% .++%=,-."%> .-/:*#": "-.++ *< /:!+ 7*-*#$ !+

7*==*9 !9 G";8/!.9 "-.++%+ <$*= /:% +.=% 8%$!*0 ?H:*$/-.90 .90 G$%=!9@5 I%-./!A%-; <%F 7*,.-/E7*-*#$%0

"-.++%+ .$% $%8*$/%0 <$*= /:% B%.$ G.+/( /F* %J.=8-%+ <$*= K%-- L$.M :.A% ,%%9 .9.-;+%0> . +!9"-% 8#$8-!+:E

,-#% ,%.0> /:*#":/ /* :.A% ,%%9 7*-*#$%0 ,; G";8/!.9 7*,.-/ ?N%90%$+*9> 122&(26E&@ .90 . /$.9+-#7%9/

,-#% A%++%- 7*-*#$%0 ,; 7*,.-/ .90 7*88%$ ?L$!-- 1222,(32@ .".!9 8$*,.,-; 7*-*#$%0 ,; G";8/!.9 7*,.-/5 D9

.00!/!*9> . 7*--%7/!*9 *< 7*,.-/E .90 7*88%$E7*-*#$%0 "-.++ .J%+ .$% M9*F9 <$*= B!88#$> F:!7: .88%.$ /*

:.A% . 9*9EG";8/!.9 7*,.-/ +*#$7% ?H:*$/-.90 %/ .-> !9 8$%8.$./!*9@5

K:%$% F%$% .-+* 9* 8#$8-% *$ ,-.7M =.9".9%+%E7*-*#$%0 "-.++%+ .90 9* $%0> 7#8$!/%E7*-*#$%0> "-.++%+ !9 /:%

O90 =!--%99!#= LP .++%=,-."%> .".!9 /:%+% .$% <*#90 !9 G";8/!.9 "-.++%+ *< . +!=!-.$ 0./% ?H:*$/-.90 .90

G$%=!9 O446@5 Q +!9"-% 8*++!,-% $%0 "-.++ F.+ <*#90 ,#/ /:!+ 0!0 9*/ 7*9/.!9 .9; 7*88%$ .90 9* #9.-/%$%0

%J.=8-%+ F%$% <*#905 H.=8-% 1234562521. F:!7: F.+ /:*#":/ /* ,% $%0 <$!/ ,%.0> :*F%A%$> *9 !=."!9"

F!/: HGR !/ .88%.$%0 /* :.A% =*$% *< .9 .-/%$%0 "-.++ =*$8:*-*"; F!/: !$*9E$!7: !97-#+!*9+ "!A!9" /:%

7*-*#$>  !"#$% &'5 D9/%$%+/!9"-; S.90!A%$ ?12T3@ 9*/%+ /:./ /:% $%0 <$!/ <$*= B#C! !+ 7*-*#$%0 ,; !$*9 *J!0%

+* /:!+ ,%.0 7*#-0 ,% *A%$U$%0 <$!/ /:./ :.+ ,%7*=% "-.++;5 Q +!9"-% "$%%9 *8.V#% ,%.0> <$*= . L$*9C%

Q"% 7*9/%J/> F.+ .9.-;+%0 .90 F.+ <*#90 /* ,% 7*-*#$%0 ,; 7*88%$ .90 -%.0 .9/!=*9./%> :*F%A%$> /$.7%

%-%=%9/.- .9.-;+!+ +#""%+/%0 /:./ !/ =.; ,% .9 !=8*$/ <$*= G";8/> H%7/!*9 W5&5

H%A%$.- %J.=8-%+ *< ,-.7M "-.++ .$% M9*F9 <$*= B#C! ,#/ /:%+% .$% 7.#+%0 ,; %!/:%$ . A%$; 0%%8 !$*9E+#-<#$

7:$*=*8:*$%> !5%5 7*-*$.9/E<$%% "-.++> *$ +=.-- 8.$/!7-%+ *< 7*88%$ +#-U0%> .-/:*#": 9* #9.-/%$%0 %J.=8-%+

*< "-.++%+ F!/: /:!+ 7*-*$.9/ /;8% F%$% <*#905 X-.++%+ 7*9/.!9!9" 7*88%$ +#-U0% .+ . ,-.7M 7*-*$.9/ .$%

M9*F9 <$*= /:% 9!9/: 7%9/#$; LP D$.9!.9 +!/% *< N.+.9-# ?H/.8-%/*9 .90 HF.9+*9 O44O@ ,#/ "-.++%+ F!/:

/:!+ 7*-*$.9/ :.A% 9*/ ,%%9 $%7*$0%0 <$*= .9; */:%$ B%.$ G.+/%$9 +!/% +* <.$5

1'6



 !" #$%&& '"&"()&*## )%! +&%## &($,# -)"$ .(/0 !*)* %1%&2#*34 56789:;9<;= %13 56789:;9<;'9 ." ">?*)

'"&"()&*## +&%## ?%# =**1 -"(13 01 >?* @)"1/* A+* %##*$=&%+* %13 >?*)* 0# % ,"##0=0&0>2 >?%> >?*#* -)%+$*1>#

)*,)*#*1> 0$,")>#4 ,*)?%,# -)"$ B+2,> !?*)* '"&"()&*## +&%##*# %)* $")* '"$$"1 %13 ?0+?*) %&($010($

"C03* &*D*&# ?%D* =**1 )*,")>*3 EF?")>&%13 %13 B)*$01 ;88<G9 H"!*D*)4 >?* ,)*#*1'* "- $%1+%1*#* "C03*

%> 89<I 01 56789:;9<;' '"(&3 #(++*#> % &%>*) 3%>* >?%1 >?"(+?> -") >?*#* +&%##*#4 %&>?"(+? % '"&")%1>J

-)** +&%## !0>? 8977I $%1+%1*#* "C03* 0# )*,")>*3 -)"$ K0#?> %13 #*D*)%& +&%##*# !0>? (1*C,*'>*3&2 ?0+?

$%1+%1*#*4 )%1+01+ -)"$ 89LI >" 59MI4 !*)* -"(13 01 ">?*) '"&"()# "- B+2,>0%1 +&%## 01 F?")>&%13 %13

B)*$01N# #>(32 E;88<G9  ?* &"'%>0"1 "- >?*#* +&%##*# !"(&3 #(++*#> % 3*O10>* ;13 $0&&*110($ @P 3%>*4

>?*2 %)* )*'")3*3 %# ?%D01+ '"$* -)"$ >?* =">>"$ "- >?* !*&& 01 QL84 >?* '"()>2%)3 "- >?* >*$,&*4 #"$*

6 $*>)*# =*&"! >?* &*D*& "- F>)%>($ RR4 &%)+* S(%1>0>0*# "- $%>*)0%& -)"$ >?* >*$,&* %,,*%)# >" ?%D* =**1

>?)"!1 3"!1 >?0# !*&& 3()01+ >?* 3*#>)('>0"1 "- >?* '0>2 EF>%)) 5676T58MG9

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

U0D* *C%$,&*# "- $01*)%& #"3%J=%#*3 +&%##*# !*)* %1%&2#*34 >?*#* +&%##*# '"1>%01 D*)2 &0>>&* $%+1*#0% %13

,">%#? '"$,%)*3 >" ,&%1>J%#? =%#*3 +&%##*# %13 %)* >?"(+?> >" ?%D* =**1 $%3* -)"$ 1%>)"1 %13 #%139

.%>)"1 +&%##*# %)* -"(13 -)"$ >?* 101>? '*1>()2 @P "1!%)3#4 =*'"$01+ >?* 3"$01%1> '"$,"#0>0"1 "- +&%##

3()01+ >?* V"$%1 ,*)0"3 EF?")>&%13 *> %& ;88<G4 F*'>0"1 9  ?*)*-")*4 >?*#* +&%##*# %)* '&*%)&2 "- % &%>*)

3%>*9 H"!*D*)4 $"#> "- >?* &%>* +&%##*# %1%&2#*3 ?%D* % >2,0'%& ,&%1>J%#? =%#*3 '"$,"#0>0"1 #0$0&%) >"

>?* @)"1/* A+* +&%##*# 01 >*)$# "- ,">%#? %13 $%+1*#0% &*D*&#9 U")>(1%>*&2 >?*)* %)* #"$* 30W*)*1'*#

=*>!**1 >?*#* +&%##*# %13 >?* *%)&0*) *C%$,&*#9 A&($010($ "C03* &*D*&# %)* >2,0'%&&2 $('? ?0+?*)X (#(%&&2

!*&& %="D* 5I "C03* !*0+?> %13 "D*) 7I 01 #"$* '%#*#9  0>%10($ 30"C03* 0# %&#" ,)*#*1> %> &*D*&# !*&&

%="D* >?* 3*>*'>0"1 &0$0># !0>? %1 %D*)%+* "- 8957I '"$,%)*3 >" 8987I -") >?* >)%1#&('*1> =&(* @)"1/*

%+* +&%##*#9 Y- >?* ;8 '"&"()&*## ,&%1>J%#? =%#*3 +&%##*# 57 '"1>%01 $%1+%1*#* "C03*4 #*D*)%& %="D* 5I

"C03* !*0+?>4 !?0'? 0# 1"> #**1 01 >?* *%)&0*) +&%##*#9 Z%1+%1*#* !%# *C>*1#0D*&2 (#*3 01 &%>*) ,*)0"3# %#

% 3*'"&")%1>X (13*) )*3('01+ '"130>0"1# >?* =)"!1[2*&&"! '"&"() ')*%>*3 =2 $%1+%1*#* '%1 '%1'*& "(> >?*

=&(*# %13 +)**1# -)"$ 0)"19  ?* &%>*) ,&%1> %#? +&%##*# -)"$ .(/0 %&#" %,,*%) #0$0&%) >" ">?*) F%##%10%1

+&%##*# -)"$ R)%S %1%&2#*3 =2 @)0&& E5666=T5L;J5LLG4 %&>?"(+? >?*)* %)* #"$* "D*)&%,# =*>!**1 >?* *%)&0*)

%13 &%>*) +&%##*#4 ,%)>0'(&%)&2 >?* '"&"()&*## B+2,>0%1 +&%##*# EF?")>&%13 %13 B)*$01 ;88<G4 U0+()* \L9 R1

>?* &%>* ",%S(* +)**1 %13 2*&&"! +&%##*# %1%&2#*3 >?* ,)*#*1'* "- >01 %# %1 ",%'0O*) %&"1+#03* &*%3 >"

')*%>* >?* 2*&&"! '"&"() 03*1>0O*# >?*#* +&%##*# %# =*01+ &%>*)4 >?* (#* "- &*%3 #>%11%>* %# %1 ",%'0O*) 1">

=*01+ -"(13 (1>0& >?* 5#> $0&&*110($ @P E 0>* *> %& ;88:=G9

5M\



 !"#$% &'( )*+,,%$-./, /0 1+,% -%$!/2 ".+33%3 */4-+$%2 ,/ 156 ".+33%3( )+33+7!+7 ".+33%3 0$/4 5$!.. 8999:

;8'<=8'>? +72 @"A-,!+7 2+,+ 0$/4 )B/$,.+72 +72 @$%4!7 <CC>

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

DB% )@E=FG) +7+.A3%3 /0 ,B% ".+H%2 *%$+4!*3I JB%$% !, J+3 -/33!:.% ,/ "%, + $%+3/7+:.% :#.K */4-/3!,!/7

/0 ,B% ".+H%3 ;*./3% ,/ 8CCL ,/,+.?I B+M% 3#""%3,%2 ,B+, ,B%A +$% M%$A 3!4!.+$ ,/ ,B% ,$+73.#*%7, :.#% ".+33%3N

DB% /7.A 2!O%$%7*% !3 ,B+, 3%M%$+. /0 ,B% ".+H%3 B+M% B!"B%$ -/,+3B .%M%.3 */4-+$%2 ,/ 4+"7%3!+ .%M%.3

JB%$%+3 ,B% ".+33%3 +$% ,B% /,B%$ J+A $/#72I +3 J+3 7/,%2 :A P+A7,%$ ;<CC9? /7 + 3!7".% #7+.,%$%2 3+4-.%

0$/4 Q#H!N P+A7,%$ ;<CC9? 3#""%3,%2 ,B+, -/J2%$%2 ".+33 4+A B+M% :%%7 ,B% 4%,B/2 #3%2 ,/ +--.A ,B%

".+H% ,/ ,B% *%$+4!*3 2#$!7" ,B!3 -%$!/2I ,B% -/,+3B .%M%.3 :%!7" +O%*,%2 :A -/,+33!#4 -$%3%7, !7 0#%. +3B

:%*/4!7" !7*/$-/$+,%2 2#$!7" ,B% R$!7"N S%*%7, J/$K B+3 3#""%3,%2 ,B+, ,B% *%$+4!*3 0$/4 Q#H! +$% +..

4+2% 0$/4 ./*+. *.+A3I $%"+$2.%33 /0 ,B% /:T%*, ,A-% ;@$:=)+,#../ %, +.I !7 -$%-N?N DB%$% !3 +.3/ 7/ 2!O%$%7*%

:%,J%%7 ,B% *.+A3 #3%2 ,/ 4+K% ,B% ".+H%2 +72 #7".+H%2 *%$+4!*3I !7*.#2!7" 3,+,#%3 +72 R"#$!7%3 +3 J%.. +3

M%33%.3N DB!3 3#""%3,3 ,B+,I +.,B/#"B ,B%$% !3 7/ +$*B+%/./"!*+. %M!2%7*% +3 A%,I ,B% 4+7#0+*,#$% /0 ,B%3%

*%$+4!*3 J+3 ,+K!7" -.+*% *./3% ,/ ,B% *!,AN U!M%7 ,B% /M%$.+- :%,J%%7 ,B% ".+H% +72 ".+33 */4-/3!,!/73

!, */#.2 +.3/ !72!*+,% ,B+, ".+334+K!7" J+3 +.3/ + ./*+. +*,!M!,AN 6.,%$7+,!M%.A ,B% ,%*B7!V#% /0 ".+H!7"I

,B+, /0 #3!7" -/J2%$%2 ".+33I */#.2 3#""%3, ,B+, ,B% ".+33 4+A B+M% :%%7 !4-/$,%2 0$/4 3/4% 2!3,+7*%I

-/J2%$%2 +72 ,B%7 #3%2 !7 ,B% ".+H!7" /0 *%$+4!*3N

 !"!/ 012(+ 3-1+(45. ,&1(+-&%.

6 7#4:%$ /0 /:T%*,3 /0 M!,$%/#3 4+,%$!+. J%$% +.3/ +7+.A3%2 +3 -+$, /0 ,B!3 -$/T%*,I !7*.#2!7" 0/#$ 4+$:.%!3%2

0+!%7*% 0$+"4%7,3I + 0$+"4%7, /0 + 0+!%7*% M%33%.I +72 +7 @"A-,!+7 :.#% 0$!, M%33%. 0$+"4%7,N DB% @"A-,!+7

8WX



 !"# $#%%#! &'% ' $#() %*+*!'( ,-+.-%*/*-0 /- ,-0/#+.-('() 12)./*'0  !"# - 3#,/% 4(-+ 5+'(0' */ *% '!%-

6*7#(#0/ /- -/&#( 8#%-.-/'+*'0 12)./*'0  !"# - 3#,/%9  #*02 !-:#( *0 %*!*,' '06 &*2&#( *0 ,-..#( '06 !*+#

;<'//-0 #/ '! =>>?@A <-:#$#(9 /&# B"C* $#%%#! *% '!%- %-+#:&'/ 6*7#(#0/ /- /&# 5+'(0' - 3#,/% *0 /&'/ */

!',D% /&# /*0 '06 !#'6 -E*6#% /&-"2&/ /- (#%"!/ 4(-+ /&# "%# -4  (-0C# %,'!# '% /&# ,-..#( ,-!-('0/ *0 /&#

12)./*'0 #E'+.!#% ;<'//-0 #/ '! =>>?@A F04-(/"0'/#!) /&# -/&#( 12)./*'0  !"# - 3#,/% 4(-+ B"C* :#(# /--

:#'/&#(#6 /- '!!-: ,-+.'('/*$# G"'0/*/'/*$# '0'!)%*%A H&# I18 *+'2#% -4 /&# 4'*#0,# $#%%#! %"22#%/#6

/&'/ */ :'% +'6#  ) '..!*,'/*-0 2!'C*02 ('/&#( /&'0 /&# +-(# ,-++-0 #J-(#%,#0,# 2!'C*02 /#,&0-!-2)

6"# /- /&# !',D -4 *0/#(.'(/*,!# 2!'%% ;H*/# #/ '! =>>K@A H&# +'( !#*%#6 4'*#0,# %'+.!#% .(-6",#6 $#()

%*+*!'( (#%"!/% /- .(#$*-"% :-(D -0 /&#%# - 3#,/9 &'$*02 ' &*2&!) ,()%/'!!*0# %/(",/"(# '06 /&# ,-!-"(%  #*02

.(-6",#6  ) *(-0 -E*6# *0 /&# ,'%# -4 /&# (#6 '06 !#'6 *0 /&# )#!!-: '(#'%9 '!/&-"2& /&# !#'6 '0/*+-0'/#

,-!-('0/ 0-/#6  ) L*!*G"*%/ '06 M(*!! ;NOOPQN>@ :'% 0-/ %##09 !#'6 '!-0#  #*02 .(#%#0/A

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

R#,#0/ :-(D -0 /(',# #!#+#0/% '06 *%-/-.#% &'$# *06*,'/#6 /&'/ 12)./*'0 '06 B#'( 1'%/#(0 2!'%%#% ,'0  #

6*%/*02"*%&#6 4(-+ -0# '0-/&#( -0 /&#  '%*% -4 ('/*-% -4 ,#(/'*0 /(',# #!#+#0/% ;I&-(/!'06 #/ '!9 =>>K@ '06

*0/- 12)./*'09 B"C* '06 H#!! M('D 2(-".% -0 /&#  '%*% -4 *%-/-.*, ('/*-% ;S#2()%# #/ '!9 =>>O@A H&# /(',#

#!#+#0/ 6'/' 4(-+ /&# 2!'%%#% '0'!)%#6  ) L5TUVW8I '% .'(/ -4 /&*% .(-3#,/ &'% *06*,'/#6 /&'/ +-%/ -4 /&#

- 3#,/% 4'!! :*/&*0 /&# B#'( 1'%/#(0 /(',# #!#+#0/'! 2(-". ;%## I#,/*-0 XAK 4-( 6#/'*!%@A <-:#$#(9 %#$#('!

-4 /&# %'+.!#% '0'!)%#6 '(# %-+#:&'/ 6*7#(#0/A I'+.!# NOP>AYKAZ= ' 2(##0 -.'G"#  #'6 '..#'(% ,!-%#( /-

/&# 12)./*'0 +'/#(*'! *0 */% /(',# #!#+#0/'! ,-+.-%*/*-09 [*2"(# PYA U0 '66*/*-09 -0# -4 /&# ,-!-('0/T4(##

2!'%%#% 4(-+ B"C* ;NOP>A?=AY=#@9 /&# :&*/# 2!'%% ;NOP>A?=AXO@ '06 /:- -4 /&# /"(G"-*%# 2!'%%#%9 NOP>AYPAZ>6

'06 NOP>AY?A=K,9 '(# '!%- ('/&#( 6*7#(#0/9 &'$*02 +",& &*2&#( V(\L' ('/*-% /&'0 /&# -/&#( B"C* 2!'%%#%9

[*2"(# PY9 :&*,& ,-"!6 %"22#%/ /&'/ /&#) :#(# +'6# *0 ' 6*7#(#0/ (#2*-0 -( +'0"4',/"(#6 "%*02 ' 6*7#(#0/

/#,&0-!-2)A I&-(/!'06 #/ '! ;=>>K@ %"22#%/ /&'/ /&# V(\L' ('/*- *% '7#,/#6  ) /&# ,(",* !#% "%#6 *0 /&#

+'0"4',/"(# -4 2!'%% '06 */ *% .-%%* !# /&'/ &*2&#( ('/*-% ,-"!6 *06*,'/# ' 2(#'/#( ,-0/(* "/*-0 4(-+ /&#

,(",* !# :'!!%9 -( ,-"!6 '(*%# 4(-+ ,-0/'+*0'/*-0 -4 /&# (': +'/#(*'!% 6"(*02 .(-,#%%*02A

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

H&# (#%"!/% -4 /&# '0'!)%*% -4 /&# =06 +*!!#00*"+ MV 2!'%%#% &'$# %&-:0 /&'/ '!! -4 /&# %'+.!#% '0'!)%#6

'(# :#'/&#(#6 -( -/&#(:*%# '!/#(#6 /- -0# 6#2(## -( '0-/&#(A H&#(# *% ,-0%*6#(' !# $'(*'/*-0 *0 /&# 6#2(##

-4 .(#%#($'/*-0 -4 /&# 2!'%%#%9 6#%.*/#  "!D '0'!)%#% -4 /&# "0'!/#(#6 '(#'% -4 /&# 2!'%%#% *06*,'/*02 /&'/

/&#) &'$# ' (#!'/*$#!) 0'((-: ,-+.-%*/*-0'! ('02#A 5 ,!#'( 6*%/*0,/*-0 :'% 0-/#6  #/:##0 #E'+.!#% :&#(#

2!'%% :'% %/*!! .(#%#0/ '06 ,-+.!#/#!) 6#$*/(*]#6 #E'+.!#%A [(-+ /&# %'+.!#% /'D#0 4-( '0'!)%*%9 :&*,&

:#(# %#!#,/#6 /-  # ' (#.(#%#0/'/*$# %'+.!# -4 /&# 2!'%% '%%#+ !'2# &#!6 '/ /&# I#+*/*, 8"%#"+ '/

NZO



 !"#!"$ %&'#(")'*+, *-( $(#'*"'.($ /0!))() 1("( '& *-( 2!34"'*+ 1'*- !024)* *1'5( !) 2!&+ $(#'*"'.($

(6!270() 5427!"($ *4 *-4)( 1'*- /0!)) "(2!'&'&/ )8//()*'&/ *-!* ('*-(" *-( 98"'!0 54&$'*'4&) 4" *-( 4"'/'&!0

54274)'*'4&) 4: *-( /0!))() 1("( &4* 54&$85'#( *4 /44$ 7"()("#!*'4&; <* ') !0)4 74))'90( *-!* *-("( 2!+

-!#( 9((& 4*-(" (6!270() *-!* -!#( &4* )8"#'#($ !* !00, *-( /0!)) $'))40#'&/ 54270(*(0+ 7"'4" *4 (65!#!*'4&,

*-') -!) 9((& )8//()*($ 9+ )(#("!0 !8*-4") !) 9'!)'&/ *-( )*8$+ 4: !&5'(&* /0!)) *41!"$) *-( 493(5*) *-!*

)8"#'#($ 1'*- !& 8&=&41& :"!5*'4& *-!* (6')*($ '& *-( 7!)* &4 04&/(" 9('&/ (6*!&* '& *-( !"5-!(404/'5!0

"(54"$ >?!&$'#(" @AABC D"(()*4&( EFF@G; <& *-( H8I' !))(290!/( '* ') 8&50(!" 1-(*-(" *-( #!"'!*'4& '&

7"()("#!*'4& )((& ') 9!)($ 874& $'J("(&5() '& *-( 54274)'*'4& 4: *-( /0!)) 4" *-( 98"'!0 (&#'"4&2(&*,

1-'5- 54&*!'&($ '*C ! 5429'&!*'4& 4: *-()( :!5*4") ') !0)4 74))'90(;

 !"!# $%& '())*%%(+' ,- .)/00*0

K-( E&$ 2'00(&&'82 LM )!270() 1("( /"487($ '&*4 )(#(& /"487) 9!)($ 4& *-('" !77(!"!&5( 4& NOP '2!/();

Q"487) @ !&$ E -!$ ! 5-!&/( '& *-( 9!5=)5!**("($ (0(5*"4& '2!/( 54&*"!)* 1!) &4*($ !* *-( /0!)) )8":!5(,

Q"487 E !0)4 -!$ ! *-'& 5"8)* 4: )(54&$!"+ !0*("!*'4& 0!+(") >RSFF 2G; Q"487 B -!$ ! 285- *-'5=(" 5"8)*

4: )(54&$!"+ !0*("!*'4& 0!+(") >TSFF 2G !&$ /"487) UVW 1("( 54270(*(0+ $(#'*"'.($C $'J("(&*'!*($ 4& *-(

9!)') 4: *-('" NOP !77(!"!&5( !&$ )*!9'0'*+;

1/2)3 04/.*0 56 /)4*2/4(5%7 K-( )!270() '& /"487) @ !&$ E, *-( /0!))() 1-("( ! 5-!&/( '& *-( 9!5=)5!*V

*("($ (0(5*"4& '2!/( 1!) &4*($, !"( 54274)'*'4&!00+ 54&)')*(&* 1'*- *-( 7"45()) 4: '4& (65-!&/( )8//()*($

*4 9( *-( '&'*'!0 )*!/( 4: /0!)) 1(!*-("'&/ >)(( )(5*'4& E;B :4" $(*!'0) !&$ "(:("(&5()G;  +$"4/(& '4&) '&

1!*(" "(!5* 1'*- *-( !0=!0' '4&) 1'*-'& *-( /0!)) &(*14"= 5"(!*'&/ !& !0=!0' $(70(*($, )'0'54& (&"'5-($, !&$

-+$"!*($ 0!+(";  41(#(", '* ') /(&("!00+ )8//()*($ *-!* *-') 0!+(" ') #("+ *-'&, *(&) 4: &!&42(*"() *-'5=,

9(:4"( 9(542'&/ ! 54270(*(0+ !0*("($ 0!+(", #("+ $'J("(&* *4 *-( 4"'/'&!0 /0!)) '& )*"85*8"( >Q"!2941

EFFXG;  41(#(", '& *-( (6!270() :"42 H8I', *-') 5-!&/( '& 9!5=)5!**("($ (0(5*"4& /"(+)5!0( 5!& (6*(&$

:4" )42( $')*!&5( '&*4 *-( /0!)) !&$ !04&/ 5"!5=) 4" 4*-(" 1(!= 74'&*); <& (6!270( @ABF;YE;SS *-( !0=!0'

$(70(*($ 0!+(" (6*(&$) '&*4 *-( /0!)) )8":!5( :4" )(#("!0 -8&$"($ 2'5"4&) !&$ '& *-( 5!)( 4: @ABF;YE;@S9

-!) 24#($ $((7 '&*4 *-( /0!)) !04&/ 5"!5=), D'/8"( WX )-41) @ABF;YE;SS !&$ @ABF;YE;@S9 ') D'/8"( UB '&

N(5*'4& X;@; <* ') &4* 54270(*(0+ 50(!" *-!* *-( 5-!&/() )((& 5!& !00 -!#( 4558""($ $8"'&/ *-( 98"'!0 4: *-(

/0!)) !&$ *-("( ') *-( 74))'9'0'*+ *-!* )42( 4: *-') !77!"(&* (!"0+ )*!/( !0*("!*'4& )((& 2!+ -!#( 4558""($

)'&5( *-( (65!#!*'4& 4: *-( 493(5*); <&$(($ N*!"" &4*($ *-!* 2!&+ 4: *-( /0!I($ 493(5*) "!7'$0+ $(*("'4"!*($

!:*(" (65!#!*'4& >@ABAZUUEG !&$ ?!&$'#(" >@AAEG -!) !0)4 &4*'5($ )'/&'.5!&* 74)*V(65!#!*'4& 5-!&/() '&

#("+ (!"0+ /0!))() :"42 *-( H(!" O!)*; <& !$$'*'4&, (67("'2(&*!0 14"= 5!""'($ 48* 1'*-'& *-') 7"43(5* -!)

)8//()*($ *-!* *-') '&'*'!0 )*!/( 4: /0!)) 1(!*-("'&/ 5!& -!77(& 4#(" #("+ )-4"* *'2( 7("'4$), '& 38)* EY

$!+) !& !"(! 1'*- ! 5-!&/( '& 9!5=)5!**("($ )'/&!0 )8//()*'#( 4: !& -+$"!*($ 0!+(" 1!) &4*($ '& 4&( 4:

*-( "(70'5! /0!)) )!270(), [K EY >! 24&40'*- !/($ :4" EY $!+) '& ! 50!+ )408*'4& !* "442 *(27("!*8"(G,

@SF



 !"#$% &'( )*$+, -.*"%- /0 *+.%$*.!/12 34567897::

 !"#$% &&( *7 34567897932 ;*.% <%$!/= >%--%+ 0$*"?%1.@ A7 )B<%$!?%1.*+ $%<+!C* *+.%$*.!/1 %B<%$!?%1. DE

98

FG!CG F*- -!?!+*$ ./ * 0%*.#$% !1 /1% /0 .G% ;*.% <%$!/= "+*--%- 34567897932  !"#$% &&7 EG!- +*,%$ =/%- 1/.

%B.%1= =%%<+, !1./ .G% "+*-- A#. =/%- -G/F .G*. .G!- -.*"% /0 F%*.G%$!1" !- $*<!= *1= C/#+= C/1C%!>*A+,

.*H% <+*C% !1 .G% .!?% <%$!/= A%.F%%1 %BC*>*.!/1 *1= *1*+,-!-2 &6I86 ,%*$-7 J*1=!>%$ K3445L G*- *+-/

1/.%= *1 )",<.!*1 C/$%I0/$?%= >%--%+ 0$/? M?*$1*2 C/1.%?</$*$, F!.G .G% "+*--%- 0$/? N#O! .G*. G*- *

-!?!+*$ =%<+%.%= +*,%$ *. .G% -#$0*C%2 /1 P)Q !?*"!1"2 .G/#"G. ./ A% .G% $%-#+. /0 *.?/-<G%$!C F%*.G%$!1"

$*.G%$ .G*1 =#$!1" A#$!*+7 EG!- .,<% /0 !10/$?*.!/1 C*1 A% #-%0#+ FG%1 +//H!1" *. .G% 0#.#$% -./$*"% *1=

C/1-%$>*.!/1 /0 .G% ?*.%$!*+-7

 !"#$%&'( &)*!'&*+#$ )&(!', -"#./#,+*+#$01 EG% +*$"%-. "$/#< /0 -*?<+%- FG%$% *1, #1*+.%$%= "+*--

$%?*!1- !- "$/#< 5 FG%$% .G%$% *$% -!"1!RC*1. -%C/1=*$, +*,%$- *$/#1= * C/$% /0 #1*+.%$%= "+*--7 S$%>!/#-

F/$H G*- -#""%-.%= .G*. .G%-% +*,%$- *$% 0/$?%= A, .G% -!+!C* 1%.F/$H A$%*H!1" =/F1 >!* G,=$/+,-!- $%*C.!/1-2

$%+%*-!1" *++ /0 .G% %+%?%1.- <$%-%1. !1 .G% "+*-- !1./ -/+#.!/1 *. .G% "+*-- -#$0*C% -/?% /0 .G%-% .G%1

$%<$%C!<!.*.% 0$/? .G!- -*.#$*.%= -/+#.!/1 0/$?!1" .G% +*,%$- /A-%$>%= KP*+>!#+/ %. *+ 966T@ U$*?A/F 966'L7

3:3



 !"#$%&' ($') *'" +$,&-.,*# /*0&#1 /2(-2 2*3& &'0&#&" 02& %,*)) '&0/$#4 3(* ($' &5-2*'%& /(02 *,4*,( ($')

*'" "(6.)($' #&*-0($')1 -#&*0& '&/ #&*-0($' )(0&) /(02(' 02& %,*)) '&0/$#4 7$# 2!"#$,!)() #&*-0($') /2(-2 02&'

8#&*4 "$/' 02& )(,(-* '&0/$#41 $'-& )(,(-* 2*) #&*-2&" )*0.#*0($' 9$('0 (' )$,.0($' (0 )0*#0) #&9#&-(9(0*0('%

*0 02& %,*)) ).#7*-&: ;#&3($.) /$#4 2*) ).%%&)0&" 02*0 02&)& ,*!&#) *#& "$+('*0&" 8! )(,(-* /(02 $--*)($'*,

-$'0#(8.0($') 7#$+ $02&# &,&+&'0) 7#$+ 02& %,*)) *'" 02& ).##$.'"('% )$(,)1 ).-2 *) *,.+('(.+ *'" * ,$))

$7 *,4*,() *'" *,4*,('& &*#02) <=$5 *'" >$#" ?@A@B C*'0D&' &0 *, EFFAG: H'*,!)() $7 02& )&-$'"*#! *,0&#*0($'

,*!&#) )2$/&" 02*0 02&! 2*" +.-2 ,$/&# 0$0*,) 02*' 02& .'*,0&#&" %,*))&)1 /2(-2 /*) 02$.%20 0$ ('"(-*0&

2!"#*0($' $7 02&)& ,*!&#):  $/&3&#1 (0 2*) *,)$ 8&&' ).%%&)0&" 02*0 02& )&-$'"*#! ,*!&#) *#& +.-2 +$#&

9$#$.) 02*' 02& $#(%('*, %,*)) -$'0*('('% * ,*#%& '.+8&# $7 3$(") #&".-('% 02& *'*,!0(-*, 0$0*, <I.,+('( &0

*, EFF@G: J*%'&)(.+K#(-2 ,*!&#) /&#& '$0&" (' * '.+8&# $7 02& )*+9,&)1 *99&*#('% 0$ ).8)0(0.0& 7$# )(,(-$'

(' 02& *,0&#*0($' ,*!&#)1 *) /*) $8)&#3&" (' )&3&#*, $7 02& -$+9$)(0($'*, +*9) 9#&9*#&": L2() 2*) 8&&'

'$0&" 8! )&3&#*, *.02$#) *) $--.##('% (' 8$02 *#-2*&$,$%(-*, *'" '.-,&*# /*)0& %,*))&)1 /2(-2 -$'0*('&"

)(%'(M-*'0 +*%'&)(* <N*,3(.,$ &0 *, EFFOB P*' Q)&%2&+1 EFF?G1 *'" *,)$ (' %,*))&) 02*0 "(" '$01 P*'"(3&#

<?@@RG ).%%&)0) 02*0 +*%'&)(*K#(-2 ,*!&#) -*' 8& 7$#+&" 8$02 7#$+ +*%'&)(* /(02(' 02& %,*)) *'" /(02('

02& 8.#(*, &'3(#$'+&'0: =*,-(.+K#(-2 +*0&#(*, ('M,0#*0('% *,$'% -#*-4) /&#& *,)$ '$0&"1 02() *99&*#&"

0$ 8& -$+('% 7#$+ 02& -*,-(.+K#(-2 )$(,) *) (0 *99&*#&" 0$ 8& -$+9,&0&,! )&9*#*0& 7#$+ 02& %,*)) *'"

*,0&#*0($' ,*!&#): S'& "(6&#&'-& $8)&#3&" 8&0/&&' 02& T.D( %,*))&) *'" 9#&3($.),! 9.8,()2&" )0."(&) $7

8$02 *#-2*&$,$%(-*, *'" '.-,&*# /*)0& %,*))&) () 02& 9#&)&'-& $7 -$99&#K#(-2 *#&*) (' 02& )&-$'"*#! ,*!&#)1

*0 ,&3&,) /&,, *8$3& 02*0 )&&' (' 02& $#(%('*, %,*))1 (' )$+& -*)&) 02() () *) +.-2 *) * 7*-0$# $7 ?F: L2() +*!

/&,, 8& ".& 0$ 02&)& 3&#! &*#,! %,*))&) -$'0*('('% 2(%2 ,&3&,) $7 -$99&# *) -$,$#*'01 /2(-2 () '$0 *) -$++$'

(' ,*0&# 9&#($")1 /2&#& -$')("&#*8,! +$#& /$#4 2*) 8&&' -*##(&" $.0: L2& 9#&)&'-& $7 -$99&# *0 ).-2 2(%2

,&3&,) () 9.DD,('% *) 02&#& () '$ -$99&# (' 02& ).##$.'"('% )$(, <L*8,& UG1 .',(4& +*%'&)(.+1 *,.+('(.+

*'" 9$0*))(.+ /2&#& 02& 9#&)&'-& $7 02&)& &,&+&'0) (' 02& )$(, -$.," 8& *6&-0('% 02& V.*'0(0(&) 9#&)&'0

(' 02& )&-$'"*#! *,0&#*0($' ,*!&#): L2() -$.," ).%%&)0 02*0 -$99&# () ,&)) +$8(,& 02*' 02& $02&# &,&+&'0)

9#&)&'0 (' 02& %,*))1 8&-$+('% 9*#0 $7 02& )&-$'"*#! 92*)&) #*02&# 02*' %$('% ('0$ 02& ).##$.'"('% 8.#(*,

&'3(#$'+&'0: L2() /*) *,)$ ).%%&)0&" 8! 02& "())$,.0($' &59&#(+&'0) -*##(&" $.0 *) 9*#0 $7 02() 9#$W&-0

/2&#& -$99&# /*) '$0 7$.'" (' 02& *00*-4('% )$,.0($' .)&"1 &3&' *70&# EA "*!) *0 * 2(%2 0&+9&#*0.#& /2&'

Q=;KHXN *'*,!)() ('"(-*0&" 02*0 )(,(-$' /*) 8&('% #&,&*)&" ('0$ 02& )$,.0($' *0 02() 9$('01 +&*'('% 02*0 02&

'&0/$#4 /*) 8#&*4('% "$/' *'" )2$.," 2*3& #&,&*)&" *,, $7 02& $02&# &,&+&'0) -$'0*('&" (' 02& %,*)) ('0$

)$,.0($': H'$02&# "(6&#&'-& 8&0/&&' 02& T.D( %,*))&) *'" $02&# )0."(&) /*) 02& ,*-4 $7 +*'%*'&)& *'"

(#$' ('M,0#*0($' ('0$ 02& )&-$'"*#! *,0&#*0($' ,*!&#)1 /2(-2 () -$++$',! #&9$#0&" 7$# *#-2*&$,$%(-*, %,*))&)

<I.,+('( &0 *, EFF@G 8.0 $',! $8)&#3&" (' * 3&#! 7&/ &5*+9,&) 7#$+ T.D(: L2() () +$)0 9#$8*8,! ".& 0$ 02&

,$/ ,&3&,) $7 02&)& &,&+&'0) (' 02& ).##$.'"('% )$(,: ;#&3($.) /$#4 2*) '$0&" 02*0 +*'%*'&)& -*' &*)(,!

+(%#*0& ('0$ *,0&#*0($' -#.)0) <Y*04(')$' &0 *, EFFUG:

?UE



 !" #$%&'()#* () +!" ,"-(+$(.", #/0**"* 12345 0$" 60*", /0$#"/7 %) +!" *+$&8+&$0/ ()+"#$(+7 %9 +!" *0:'/"*

;!(8! )%; 8%)*(*+ 8%:'/"+"/7 %9 *"8%),0$7 '$"8('(+0+", /07"$*< 9%$:", () +!" *0:" '$%8"**"* 0* )%+",

06%-"=  !" 8%:'%*(+(%) %9 +!"*" *0:'/"* ;0* 90($/7 8%)*(*+")+ 6&+ */(#!+/7 ,(>"$")+ +% +!0+ *"") () +!"

#$%&'* ;(+! #/0** $":0()()#= ?#0() +!" 0)0/7+(80/ +%+0/* 0$" /%;< *&##"*+()# *(#)(.80)+ !7,$0+(%)< 0), *(/(80

(* +!" ,%:()0)+ %@(," ;(+!() +!" /07"$*= ?/:%*+ 0// %9 +!" *0:'/"* 0)0/7*", A&0)+(+0+(-"/7 (),(80+", +!0+

0/&:()(&: ;0* *(#)(.80)+/7 ()8$"0*", () +!" *"8%),0$7 /07"$* 8%:'0$", +% +!" "@'"8+", 0:%&)+ +!0+ ;%&/,

!0-" 6"") () +!" #/0**"*= B+ (* '%**(6/" +!0+ +!" ,"-(+$(.", #/0**"* ;"$" %$(#()0//7 !(#!"$ () 0/&:()(&:<

0/+!%&#! *%:" %9 +!" !(#!"$ -0/&"* 0$" *(#)(.80)+/7 %&+*(," ;!0+ ;%&/, )%$:0//7 6" "@'"8+", () #/0**"* %9

+!(* '"$(%,< 9%$ "@0:'/"< CDEF=GF=C2F6 ;(+! /"-"/* 06%-" HI %@(," ;"(#!+< *""  06/" JJ 9%$ :%$" ,"+0(/*= B+

;%&/, 0/*% #")"$0//7 6" "@'"8+", 9%$ #/0**"* 8%)+0()()# !(#!"$ /"-"/* %9 0/&:()(&: %@(," +% 6" :%$" ,&$06/"

+!0) +!%*" 8%)+0()()# /"** +!0) CI %@(," ;"(#!+< 0* (* +!" 80*" () +!" :0K%$(+7 %9 +!" L&M( #/0**"* ;!"$"

+!" %$(#()0/ 8%:'%*(+(%) 8%&/, 6" 0)0/7*",=  !(* *&##"*+* +!0+ +!" 0/&:()(&: %@(," (* 8%:()# 9$%: +!" *%(/

9$08+(%) %9 +!" #/0**N")-($%):")+ ()+"$908" 6"8%:()# ()8%$'%$0+", ()+% +!" *"8%),0$7 '$"8('(+0+", /07"$* %)

+!"($ 9%$:0+(%)=  !(* 8%&/, (),(80+" +!0+ +!" ,"-(+$(.", #/0**"* ;"$" () 0) ")-($%):")+ :%$" 8%),&8(-" +%

+!(* +!0) +!" /"** 0/+"$", #/0**"*= O%;"-"$< (+ (* 0/*% '%**(6/" +!0+ +!" 0/&:()(&: %@(," '$"*")+ 0+ $"/0+(-"/7

/%; /"-"/* () +!" #/0**"* (* 6"8%:()# ")$(8!", 0+ 8"$+0() '%()+* () +!" /07"$* ,&" +% +!" )0+&$" %9 +!"

$"08+(%)* 9%$:()# +!" /07"$*=  !" '$"*")8" %9 '%+0**(&: 0+ /"-"/* ;!(8! ;%&/, )%+ &*&0//7 6" "@'"8+", ()

,"-(+$(.", #/0**"* ;0* 0/*% %6*"$-", () 0 )&:6"$ %9 +!" ,"-(+$(.", #/0**"*< +!(* !0* 6"") )%+", () '$"-(%&*

*+&,("* 0* 8%:()# 9$%: +!" 6&$(0/ ")-($%):")+ 0* (+ ;0* )%+", () #/0**"* ;!(8! ,(, )%+ %$(#()0//7 8%)+0()

0)7 '%+0**(&: 1P0) B*"#!":< JFFC5=  !" -0$(0+(%) () 8%:'%*(+(%)* %9 +!" *"8%),0$7 0/+"$0+(%) /07"$* 8%&/,

*&##"*+ +!0+ 6&$(0/ 8%),(+(%)* 0$" )%+ *+06/" 08$%** +!" *(+" () +"$:* %9 +!"($ ")-($%):")+ 0), 8%:'%*(+(%)=

 !"#$%&'( &)*!'&*+#$ )&(!', -.#'/0#)#1(23  !" *"8%),0$7 '$"8('(+0+", /07"$* %6*"$-", () #$%&'* J +%

4 -0$7 () +!"($ :%$'!%/%#7 0* ;"// 0* +!"($ 8%:'%*(+(%)=  !" :%$'!%/%#("* %9 +!" *"8%),0$7 '$"8('(+0+",

/07"$* -0$7 8%)*(,"$06/7 () +!"($ *80/"< ,($"8+(%)< 0), 6"!0-(%&$ 0$%&), ()8/&*(%)*= B) 0 9"; "@0:'/"*

*:%%+! /07"$* '$%8"", 08$%** +!" #/0** %6K"8+ *&##"*+()# 0 $"08+(%) 9$%)+ &)0>"8+", 67 8!0)#"* () #/0**

8%:'%*(+(%)< ")-($%):")+ %$ ()8/&*(%)* () +!" #/0**= ?// %9 +!"*" 908+%$* 0''"0$ +% !0-" 0>"8+", 0 )&:6"$

%9 %+!"$ "@0:'/"*= Q0)7 "@0:'/"* 0''"0$ +% 8%)*(*+ %9 !(#!/7 ,(*%$#0)(*", /07"$*< *&##"*+()# +!0+ +!"

$"08+(%) 9$%)+ !0* )%+ '$%8"",", *:%%+!/7 9$%: +!" #/0** *&$908" ()+% +!" 6%,7 %9 +!" #/0** 6&+ !0* 6"")

0>"8+", 67 *"-"$0/ '%**(6/" 908+%$*=  !" .$*+ (* +!"*" (* ()!%:%#")"(+("* () +!" #/0** 8%:'%*(+(%)< ;(+!

+!" $"08+(%) 9$%)+ 6"()# 088"/"$0+", %$ ,"8$"0*", 67 /"** %$ :%$" ,&$06/" 0$"0* ;(+!() 0 *()#/" %6K"8+= B+

(* )%+ 06*%/&+"/7 8/"0$ !%; :&8! -0$(0+(%) ;%&/, 6" $"A&($", () %$,"$ +% ">"8+ 8!0)#"* %9 +!(* :0#)(+&,"<

0/+!%&#! $"/0+(-"/7 :()%$ -0$(0+(%)* () +!" A&0)+(+("* %9 *"-"$0/ %@(,"* 0$" R)%;) +% *(#)(.80)+/7 0>"8+ +!"

,&$06(/(+7 %9 #/0**= S%$ "@0:'/"< 0/&:()(&: %@(," 0+ /"-"/* %9 06%-" CI (* R)%;) +% ()8$"0*" +!" ,&$06(/(+7 %9

#/0**"* ,&" +% +!" 8%).#&$0+(%) %9 +!(* %@(," () +!" #/0** )"+;%$R= ?/&:()(&: %@(," 9%$:* )"+;%$R 9%$:()#

CHE



 ! "#$!%# &' $  $"!! ()*+!,- #,% '..(/'0'-!- #, #01#0' '(,  ( /#0#,2!  $! 2$#"+! 34$!0/* 5667896:;  $'-

<)!- #, #01#0' ',  $! ,! &("1 .!#,',+  $#  $!"! #"! =!&!" "!#2 '(, -' !-  ( /! #  #21!% /* $*%"(0*-'-

"!#2 '(,-> ?@#" ="(. !0!.!, - -A2$ #- #0A.','A.  $! .(- 2"' '2#0 !0!.!, &' $', # +0#-- ',  !".- (= ' -

%A"#/'0' * '- -'0'2(,; ',  $! =(". (= -'0'2# 3B0C4$#.* D9EF:> G $#- /!!, ,( !%  $# +0#--!- 2(, #',',+ 0!--

 $#, H5.(0I -'0'2# #"! .("! -A-2!@ '/0!  ( &!# $!"',+  $#,  $(-! &' $ $'+$!" -'0'2# 0!J!0-;  $'- '- %A!  (

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

( $!" ,! &("1 =(".!"  ! "#$!%"(,;  $!"!=("!  $! ,! &("1 '- 2(, ',A(A- &' $ =!&!" "!#2 '(, -' !- (@!, =("

$*%"(0*-'- 3B0C4$#.* D9EF:> K' $',  $! -#.@0!- &$!"! +0#-- "!.#',- #00 (=  $! -'0'2# 0!J!0- #"! #/(J!  $'-

2"' '2#0 @(', > L(&!J!";  $! 2(.@(-' '(,#0 .#@- 2"!# !% #- @#" (=  $! #,#0*-'- (=  $! +0#--!- ="(. MAN'

$#J! ',%'2# !%  $#  $!"! &#- "!0# 'J!0* 0'  0! 2(.@(-' '(,#0 J#"'# '(, &' $',  $! A,#0 !"!% +0#--!-; !)#.@0!

#,% <+A"!> O$! (,! !)2!@ '(,  (  $'- 3D9F6>H6>DP6#: &#- $'+$0'+$ !% ', 4!2 '(, H>D; Q'+A"! 7D &$!"!

-!J!"#0 !0!.!, - &!"! -!!,  ( J#"* -'+,'<2#, 0* ', 2(.@(-' '(, #2"(--  $! A,#0 !"!% +0#-- #"!#> G, #%%' '(,

 (  $! 2(.@(-' '(,#0 .#@-  $! 4BRCKS4 %# # ="(.  $! /A01 2(.@(-' '(,#0 #,#0*-!- (=  $! +0#--!- #0-(

-$(&!%  $#  $!"! &#- 0'  0! J#"'# '(, ',  $! 2(.@(-' '(, (= # -',+0! (/T!2 > B#2$ (/T!2 &#- #,#0*-!% ',

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

2#-!->

O$! @"!-!,2! (= "!+A0#" 0#.!00#" =!# A"! &#- ,( !% ', # 0#"+! ,A./!" (=  $! -#.@0!- #,#0*-!%> O$!-! =!# A"!-

#"! 2(..(, ', #"2$#!(0(+'2#0 +0#--!-; /!',+ "!@(" !% ="(. # "#,+! (= +0#-- 2(.@(-' '(,-; 0(2# '(,- #,%

 '.! @!"'(%-; =(" !)#.@0!; U() #,% Q("% 3D9V9:; +0#--!- (,  $! -!#/!%W X#,--!,- ! #0 D99H; =(" Y(.#,

+0#--!- ', X("%#, #,% ZA0.',' ! #0 ', 4#-#,'#, +0#--!- ', G"#[> O$! 0#.!00#! 2(,-'- (= #0 !",# ',+ /#,%-

(= -.(( $ -'0'2(,C"'2$ 0#*!"- &' $ # -@(,+* .# !"'#0 ', /! &!!,; Q'+A"! HD=> ?, 4BRCBS4 0',! #,#0*-'-

#2"(-- # %!J' "'<!% -#.@0! 3D9F6>H9>F9/:; Q'+A"! PH -$(&!%  $! -'0'2(, 0!J!0- "'-',+ #,% =#00',+ ', @#  !",

&' $  $! 0#*!"-;  $! %#"1!" -@(,+* .# !"'#0 /!',+ 0(&!" ', -'0'2(,> L(&!J!";  $! !)#2 .! $(% (= =(".# '(,

(=  $!-! 0#*!"- "!.#',- -(.!&$# #./'+A(A-> G $#- /!!, -A++!- !%  $#  $!* ',%'2# ! "!+A0#" 2*20!-

(= 2$#,+',+ !,J'"(,.!, #0 2(,%' '(,- #  $! +0#--\&# !" ', !"=#2! 3U() #,% Q("% D9V9:> R2](A+$0',

3566F855H: $#- #0-( -A++!- !%  $#  $!* #"! =(".!% /* "!+A0#" -# A"# '(, !J!, - ',  $! -(0A '(, #  $! +0#--

-A"=#2!; 2$#,+',+ %'"!2 '(, %A!  ( J#"'# '(,- ',  $! +0#-- 2(.@(-' '(, #,% '""!+A0#"' '!- -A2$ #- #'" /A//0!->

L(&!J!"; ,(,! (=  $!-! !)@0#,# '(,- 2(J!"- #00 (=  $! J#"'# '(, -!!, ',  $!-! =!# A"!- ="(. -#.@0!- ="(.

 $! -' ! (= MAN'> 4'+,'<2#, 2$#,+!- ',  $! -2#0! (=  $! 0#.!00#! #"! ,( !% /( $ /! &!!, (/T!2 - #,%

&' $', -',+0! (/T!2 -; =(" !)#.@0!; D9F6>V5>DV #,% D9F9>HF>P6#> Q'+A"! P52 &' $  $! 0#.!00#! "#,+',+ ="(.

-A/C.'2"(, ', -2#0!  ( -!J!"#0 .'2"(,- #2"(--W -A++!- ',+  $#  $! @"(2!--!- &$'2$ 2"!# !  $! 0#.!00#! 2#,

/! -A/T!2  ( 2$#,+! ',  $! -#.! (/T!2 ',  $! -#.! /A"'#0 2(,%' '(,-> B)#.@0!- &' $ 0#.!00#! .(J',+ ',

-!J!"#0 %'"!2 '(,- #"! #0-( ,( !%; =(" !)#.@0! D9F6>H6>P5; Q'+A"! P5#; -A++!- ',+  $#  $! "!#2 '(, ="(, '-

#  #21',+ # %'^!"!,  '.!- #,% #"!#- (=  $! (/T!2 >

D7P



 !" #$"# %&"$" '()!(*+#!, -#$(#,(.! (! ,&" .$)#!('#,(.! #!/ '+#0" .1 ,&" '"+.!/#$2 3$"+(3(,#,"/ 0#2"$' %#'

!.,"/ %#' (! '#430"' %&"$" /"+.$#,(-" (!0#2' .1 )0#'' %"$" 3$"'"!, #!/ &#/ #0'. /"-(,$(*"/5 1.$ "6#430"

789:;<=;7"5 >()?$" @A; B, %.?0/ #33"#$ ,&#, /(C"$"!+"' (! +.43.'(,(.! .1 ,&" )0#'' #!/ (!0#2 %.?0/ D"

$"'3.!'(D0" 1.$ ,&(' /(C"$"!+" #' ,&(' (' .! # '(!)0" .DE"+,5 %&(+& &#' D""! '?DE"+,"/ ,. (/"!,(+#0 "!-($.!4"!,

+.!/(,(.!'; B! #//(,(.! ,&" /"+.$#,(-" (!0#2' #$" )"!"$#002 %&(," .$ 2"00.% )0#''"' +.!,#(!(!) +#0+(?4 .$ 0"#/

#!,(4.!#," #' # +.0.$#!, #!/ (, &#' D""! !.,"/ ,&#, ,&" ,?$F?.('"5 %&(," #!/ 2"00.% )0#''"' /(/ #33"#$ ,.

%"#,&"$ '0()&,02 /(C"$"!,02 ,. ,&" ,$#!'0?+"!, )0#''"'5 1.$4(!) # 4.$" G+&#0H2I ,"6,?$"/ %"#,&"$(!) +$?',5

%(,& )"!"$#002 # 4.$" /('.$)#!('"/ 3$"+(3(,#,"/ '"+.!/#$2 0#2"$ ',$?+,?$"5 >()?$" <A; J&(' '?))"',' ,&#,

,&"$" ,&" .3#+(*"$' +#?'" ,&"'" )0#''"' ,. #0,"$ /(C"$"!,02 ,. ,&" ,$#!'0?+"!, )0#''"'5 ,&(' %#' #0'. (!/(+#,"/

(! ,&" "63"$(4"!,#0 $"'?0,' %&"$" ,&" .3#F?" )0#'' /(''.0-"/ #, # 4?+& 1#',"$ $#," ,&#! ,&" ,$#!'0?+"!,

"6#430"'5 J#D0" =K #!/ L"+,(.! A;M;

>()?$" @AN O0,"$"/ )0#'' 789:;<=;7" (!0#2 #!/ D./2 )0#''

P.%"-"$5 "6#430"' %"$" #0'. !.,"/ %&"$" # '(!)0" .DE"+,5 .1 ,&" '#4" ,23" .1 )0#''5 &#/ %"#,&"$"/

/(C"$"!,02 (! /(C"$"!, #$"#'; >.$ "6#430"5 789:;KK;8:) (' # 0#$)" ,$#!'0?+"!, D0?" +20(!/$(+#0 D"#/ #$.?!/

=:44 (! /(#4","$ #!/ .$()(!#002 #$.?!/ <:44 (! 0"!),&; J&(' D"#/ %#' '#430"/ ,. $"-"#0 ,&" "!,($" +$.''

'"+,(.! %&(+& %#' #!#02'"/ D2 LQRSTUL #!/ (4#)"/ #!/ 4#33"/ .! LQRSQUL; B, +#! +0"#$02 D" '""!

,&#, ,&(' D"#/ &#' %"#,&"$"/ '()!(*+#!,02 4.$" .! .!" '(/" ,&#! .! ,&" .,&"$ %(,& )0#'' ',(00 $"4#(!(!)

(! # '4#00 #$"# .! # '(!)0" '(/"; B! ,&"'" 0#$)"$ D"#/' ,&" $"#+,(.! #33"#$' ,. D" ,%.S1$.!,"/ 3$.+""/(!)

D.,& 1$.4 ,&" '?$1#+" #!/ 1$.4 ,&" +"!,$#0 &.0" .1 ,&" D"#/5 >()?$" @8; J&(' "6#430" +.?0/ (!/(+#," ,&#,

/(C"$"!, "!-($.!4"!,#0 +.!/(,(.!' %"$" 3$"'"!, .! /(C"$"!, '(/"' .1 ,&" D"#/'5 4(00(4",$"' #3#$,V ,&(' +.?0/

D" /?" ,. ,&" .DE"+, D"(!) (! +.!,#+, %(,& #!.,&"$ .DE"+, .$ (! #! #$"# %&"$" ,&" '.(0 +.!/(,(.!' %"$"

4.$" -#$("/ /?" ,. D?$!(!) .$ ,&" /"+.43.'(,(.! .1 .$)#!(+ 4#,"$(#0' 1$.4 ,&" /"',$?+,(.! 0#2"$; T(,&(!

7<<



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

+)" ()+ !"&3 4 $!+ +5&($! /&+#  !" "62(7( 1+) -,55"- -  !(  !1- #(* '"%% !(7" 0"")  !" 2(-"8 915,&" :;

(). (5(1) !15!%15! -  !" -15)1<2()2" +/ 0,&1(% ")71&+)#") (% 2+).1 1+)- 1)  !" (% "&( 1+) +/  !"-" 5%(--"-3

915,&" =>? @"(. A>B;3CC3>;58 -15)1<2() %* #+&" (% "&". +) +)" -1."  !()  !" + !"&

915,&" :;? D62(7( 1+) $!+ +5&($!8 -!+'1)5 0"(.- 7"&* 2%+-"  +5" !"&

 !"#$%&'() E"(.1)5 +) /&+#  !" +0-"&7". .1F"&")2" 1) 0"!(71+,& +/  !" +$(21<". 5%(--"- ( .1F"&")2"

'(- )+ ". 0" '"")  !" 2(%21,# () 1#+)( " +$(21<". 5%(--"- ().  !+-" 2+) (1)1)5 %"(. () 1#+)( "3 E"(.

() 1#+)( " !(. (  ").")2*  + 2%,- "& '1 !1)  !" -"2+).(&* %(*"&-8 +22(-1+)(%%* ($$(&") %* #+71)5 0" '"")

1).171.,(% %(*"&- G915,&" :A(H3 I+'"7"&8 2(%21,# () 1#+)( " .1. )+ ($$"(&  + #+7" '1 !1)  !" -"2+).(&*

AJC



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

45+67 8)'% %,11#%(% ()!( ()# -/!0'9#$% )!:# *';#$#.( *#1$##% -< =-+' '(" &'()'. ()# %#0-.*!$" /)!%#%>

/#$)!/% 0-..#0(#* (- )-& ()# 0$"%(! % !$# +-.*#*> -$ .-(> (- ()# %' '0! .#(&-$? -< ()# -$'1'.! 1 !%%7

3'1,$# 45@ !7  #!* !.('=-.!(# '. ! (#$!('-.  !"#$% 25ABC7DE7456F +7 0! 0',= !.('=-.!(# '. ! (#$!('-.  !"#$%

25ABC7DD7AC+6

 !""#$%& &'(%)*)+#!*", 8)# 0-=/ #G'('#% -< ='.#$! /$#0'/'(!('-. <$-= %- ,('-. !% ! $#%, ( -< %' '0!(#

='.#$! &#!()#$'.1 )!% +##. )'1) '1)(#* +" 3$'(H !.* I-1,#$! 2ECCA@BJ56 &)- .-(# ()!( %!(,$!(#* %- ,('-.

0-=/-%'('-. '% .-( 9G#* +,( '% *#$':#* <$-= '(% /!$#.( ='.#$! %F ()!( ()# %#0-.*!$" ='.#$! % <-$=#* ! %- :!$"

'. ()#'$ 0-=/-%'('-. !.* ()!( '( '% !. -/#. %"%(#= &'() ()# /-%%'+' '(" -< ()# =-:#=#.( -< # #=#.(% &'()'.

()# %- ,('-.7 K.0# %!(,$!('-. &'()'. ()# !L,#-,% %- ,('-. )!% +##. $#!0)#* '( '% ()#$=-*".!='0!  " /-%%'+ #

<-$ /$#0'/'(!('-. (- (!?# / !0#*> %=!  .,0 #' <-$= &)'0) 0!. ()#. 0 ,%(#$ '.(- M#=+$"-%N -< ()# %#0-.*!$"

='.#$! %> !( ()'% %(!1# ()#" 0!. %('  *'%%-0'!(# +!0? '.(- %- ,('-.> &'() :!$'!('-.% '. ()# 0 ,%(#$'.1 !.*

*'%%-0'!('-. -< .,0 #!(#* =!(#$'! +#'.1 0 -%# " $# !(#* (- #.#$1" 0)!.1#% &'()'. ()# $#!0('-.% (!?'.1 / !0#F

)-&#:#$> #:#.(,!  " ! %(#!*" %(!(# -< .,0 #!('-. '% !0)'#:#* !.* ()# %#0-.*!$" ='.#$!  !"#$% <-$= 23$'(H

!.* I-1,#$!> ECCA@ BJO67 8)#$#<-$# ()# $#!0('-.% ()!( 0$#!(#* ()# %#0-.*!$" ! (#$!('-. /)!%#% $#%, (

<$-= #.#$1" 0)!.1#%> *#/#.*#.( -. ()# 0-=/-%'('-. -< ()# 1 !%% !.* ()# +,$'! #.:'$-.=#.(> !;#0('.1

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

#.:'$-.=#.(7 8)# 0-=/ #G'(" -< ()# $#!0('-.% $#L,'$#* (- 0$#!(# ()#%# %#0-.*!$"  !"#$% '% ()# =-%( /$-+!+ #

#G/ !.!('-. <-$ ()# :!$'!('-. %##. '. ()# 0-=/-%'('-. !.* =-$/)- -1" -< ()# %#0-.*!$"  !"#$% %##. '. ()#

I,H' 1 !%%#%7

P!$'!('-. '. +,$'! #.:'$-.=#.( !0$-%% ()# %'(# '% =-$# *'Q0, ( (- !%%#%% *,# (- ()#  !0? -< %-' %!=/ #%>

%,0) %!=/ #% &#$# .-( (!?#. $-,('.# " !( ()# ('=# -< #G0!:!('-. -< ()'% %'(# !.* '( &!% .-( /-%%'+ # (-

0-  #0( %!=/ #% !( ()# /$#%#.( ('=#7 R-&#:#$> %-=# *!(! -. ()# %-' 0-=/-%'('-. &!% -+(!'.#* ()$-,1)

!.! "%'% -< :!$'-,% -+S#0(% -< ,.9$#* 0 !" <$-= ()# %'(#> %,0) !% ()# =,*+$'0?% ,%#* '. ()# !$0)'(#0(,$# -<

()# 0'("7 T .,=+#$ -< ()#%# &#$# !.! "%#* +" %- ,('-. UVWXTYZ> ! -.1%'*# ! .,=+#$ -< 9$#* 0#$!='0%> !%

/!$( -< ! /$-S#0(  --?'.1 !( ()# /$-:#.!.0# -< ()# 0#$!='0 !%%#=+ !1# 2Y$+XZ!(,  - #( ! > '. /$#/!$!('-.67

U( &!% <-,.* ()!( ()# 0 !" %!=/ #% 0-.(!'.#* =!1.#%',=> /-(!%%',=> '$-.> !.* =!.1!.#%# '. !**'('-. (-

5[J



 !"#$%$"#  %& '$!$()% *+ ,!- ./0 +1-2-  33- 2-& 4) ,- !$44!- 5 2$ 4$)% ),'-25-& ,-46--% 41- #"&,2$(7'

 %& )41-2 (! 8 ),9-(4'  % !8'-&: '";;-'4$%; 41 4 ')$!' &) %)4 5 28 4)  ;2- 4 &-;2-- $% 41$' 2-;$)%0 <%)41-2

3)''$,!- = (4)2 $' 41- &-341 )= ,"2$ ! 6$41 41$' 2 %;$%; =2)# )5-2 >? #-42-' ,-!)6 41- '"2= (- $% 41- ( '-

)= ),9-(4' =2)# 41- 6-!! $% @.? 4) 9"'4 )5-2  #-42- =)2 ),9-(4' =2)# 3 24' )= 41- %)241- '4-2% 2-'$&-%4$ !

 2- 0 < A))2 !-5-! 6 ' 2-()2&-& =)2 # %8 2))#' $% 41- ($48 )% B! % >C )= D42 4"# EE *D4 22: >FCG/ 6$41

41- ),9-(4' =2)# 41 4 2))# ()%'$&-2-& 4) 1 5- ()#- =2)#  4: )2 (!)'- 4): 41 4 !-5-!0 H)6-5-2: =-6 5$42-)"'

),9-(4'  2- %)4-& 4) 1 5- ()#- =2)# 41$' '1 !!)6!8 ,"2$-& 2-;$)% )= 41- ($48  %& 5-28 =-6 ()"!& ,- =)"%&

6$41$% 41-  ''-#,! ;-0 E4 6 ' %)4-& 41 4  !! )= 41- ),9-(4'  % !8'-& =2)# 41$' 2-;$)%  2- &-5$42$I-& ,"4

$4 ( %%)4 ,- 2"!-& )"4 41 4 ,-44-2 32-'-25-& $4-#' 6-2- =)"%& 41-2- 61$(1  2- -$41-2 %)4 $% 41- H 25 2&

 ''-#,! ;- )2 &$& %)4 2-4 $% 41-$2 )2$;$% ! !)( 4$)% $%=)2# 4$)%0 E%  &&$4$)%  '# !! ;2)"3 )= ),9-(4' =2)#

41- @.? 6-!! *>FC?0JK0LK/ ()%4 $%' ;! ''-' 6$41  2 %;- )= 32-'-25 4$)% '4 4-' =2)# ;2)"3' K 4) L0 +1-2-

 2-  !') 3)4-%4$ ! 5 2$ ,!-' 6$41$% 41- )2$;$% ! ,"2$ ! -%5$2)%#-%4 61$(1 $4 $' $#3)''$,!- 4)  ''-'' ,"4  2-

'";;-'4-& ,8 ')#- )= 41- 2-'"!4' '"(1  ' ()#32-''$)%  %& '42-'' =2)# ,"2$ !: 1$%4-&  4 ,8 41- M()#32-''-&M

 33- 2 %(- )= ')#-  !4-2 4$)% ! 8-2'  %& 41- 32-'-%(- )= # %8 (2 (7'  %& M= "!4 !$%-'M $%  %"#,-2 )=

' #3!-': N$;"2- OC0 D"(1 '42-''-' ( % 1 5-  % -P-(4 )% 41-  !4-2 4$)% )= ;! ''-' 6$41 -Q4-2% ! '42-'' ,-$%;

 = (4)2 41 4 ( % '3--& "3 ,2- 7&)6% )= 41- '$!$( 4- %-46)27 *R"%7-2 >FFO/0

 !"!# $%&'(')*'+ ,'-.'') /01 2)3 /2-' 4'(%53 672++'+

+1- S 4- ;! ''-' '1)6-& ')#-61 4 &$P-2-%4 6- 41-2$%; 3 44-2%' 4) 41- K%& #$!!-%%$"# RT -Q #3!-'0

+1-8  2- ;-%-2 !!8 $%  ,-44-2 '4 4- )= 32-'-25 4$)% 6$41  41$% 6- 41-2$%; (2"'4 -Q4-%&$%; )%!8  '1)24

&$'4 %(- $%4) 41- ,)&8 )= 41- ;! ''0 +1- 6- 41-2$%; (2"'4' ),'-25-& $% 41- S 4- 3-2$)& U"V$ ;! ''-'  2- 5-28

'$#$! 2 4) 41)'- %)4-& $% *@"!#$%$ -4  ! K??F/ !))7$%;  4 D '' %$ % ;! ''-' =2)# (-%42 ! E2 W:  !41)";1:  '

%)4-& $% 41- SR< ;! ''-': 41-2-  2- =-6 -Q #3!-' )= # %; %-'-X  %& $2)%X2$(1  2- ' 6$41$% 41- (2"'4 )= 41-

U"V$ ;! ''-': 32-'"# ,!8 2-! 4-& 4) 41- ()%(-%42 4$)% )= 41-'- -!-#-%4' 6$41$% 41- ')$! 32)I!-: ()#3 2-&

4) ="241-2 ')"41 $% E2 W0 <%)41-2 &$P-2-%(- %)4-& $' 41- Y' 6X4))41M 2- (4$)% =2)%4  4 41- $%4-2= (- ,-46--%

41- 6- 41-2$%; (2"'4  %& 41- 32$'4$%- ;! ': N$;"2- L>0 +1$' -(1)-' 41- Y'4-33-&M &$'')!"4$)% 6$41 -4(1 3$4'

( "'-& ,8 6- 7 3)$%4' )= 41- '"2= (- )= '$!$( 4- #$%-2 !' &"2$%; 6- 41-2$%; %)4-& ,8 + 8!)2  %& Z;;!-4)%

*K??>[>OJ/ '";;-'4$%; 41 4 41- 2- (4$)% $' 4 2;-4$%; 6- 7%-''-'  4 41- ;! ''\6 4-2 $%4-2= (-:  !41)";1 41$'

&)-' %)4 -Q3! $% 41- 2-;"! 2$48 )= 41-$2 32)I!-0 +1- ! 4- ;! ''-'  2-  ()#3)'$4$)% !!8 &$'4$%(4 ;2)"3 =2)#

41- U"V$ ;! ''-' *+ ,!- K>: D-(4$)% .0C/  %& 41$' ()"3!-& 6$41 41-$2 #"(1 '1)24-2 ,"2$ ! 3-2$)& $' 41- #)'4

32), ,!- 2- ')% =)2 41-$2 &$P-2-%(-' ()#3 2-& 4) 41- SR< ;! ''-'0

>.J



 !"!" #$%&'()*$+ ,)-. /0'123 42('%)4*

 !" #$%& '%(")"&*" &+,"' -",.""& ,!" ."$,!")%&/ +0 ,!" /1$22"2 $&' ,!" /1$3" 1$4") +0 ,!" /1$3"' *")$#%*2

.$2 ,!" 2*$1" $&' $55"$)$&*" +0 ,!" 1$#"11$) 0"$,6)"2 +0 ,!" /1$3"27  !"2" 1$4")2 $55"$)"' 2#$11") $&'

82+0,")9 $, ,!" "'/"2 ,!$& ,!+2" 2""& %& ,!" /1$22"2 :;%/6)" <=>7 ?, &+, $-2+16,"14 *1"$) .!$, %2 *$62%&/ ,!"2"

'%(")"&*"2 -6, ,!"4 26//"2, ,!$, ,!"4 5)+*"22 -4 .!%*! ,!" 1$#"11$" $)" *)"$,"' '+"2 &+, 2.%,*! -",.""&

,!" *)"$,%+& +0 "$*! 1$4") ,45" $2 2.%0,14 +) *+#51","14 %& ,!" /1$3"2 $2 %, '+"2 %& ,!" /1$22"2@ .!%*! *+61'

*)"$," $ 2+0,") $55"$)$&*"7 ?, %2 $12+ 5+22%-1" ,!$, ,!" "("*,2 +0 $&4 %&,")$*,%+& 1$4") $&' *")$#%* -+'4

%& *1+2" 5)+A%#%,4 ,+ ,!" /1$3" *+61' !$B" $("*,"' !+. ,!" /1$22 5!$2" !$2 ."$,!")"' -4 $''%&/ '%(")"&,

"1"#"&,2 ,+ ,!" $,,$*C%&/ 2+16,%+&@ $1,")%&/ ,!" 1+*$1 -6)%$1 "&B%)+&#"&,7

 !"!5 678 (2*90-*

 !" DEF )"261,2 +0 ,!" 2"*+&'$)4 $1,")$,%+& 1$4")2 +0 ,!" G63% 2$#51"2 !$B" 2!+.& ,!$, #$&4 +0 ,!"2"

*)62,2 *+&2%2, +0 $#+)5!+62 #$,")%$1 ,+ $ /)"$,") +) 1"22") "A,"&,7 H)"B%+62 .+)C !$2 %&'%*$,"' ,!$, ,!"2"

*)62,2 $)" /"&")$114 5++)14 *)42,$11%&" 626$114 *+&2%2,%&/ +0 *1$4 #%&")$12 :I+A $&' ;+)' JKLKM I6),% ", $1

N==<>7 O+."B")@ %'"&,%P*$,%+& +0 ,!"2" #%&")$12 %2 626$114 '%Q*61, $&' 2+#" 2,6'%"2 !$B" &+, 0+6&' $&4

*)42,$11%&" #$,")%$1 %& ,!" ."$,!")%&/ *)62,2@ 0+) "A$#51"@ R61#%&% ", $192 :N==K> 2,6'4 +& S$2$&%$& /1$22"27

G+ *1$4 #%&")$12 .")" %'"&,%P"' %& ,!" $&$142"2 *$))%"' +6, %& ,!%2 5)+T"*,@ !+."B")@ ,!" !4')$,"' 2%1%*$,"

0+6&' %& ,"& 2$#51"2 !$2 -""& 0+6&' %& $ &6#-") +0 +,!") 2,6'%"2 :U%"#$,! JKKLM S$1B%61+ ", $1 N==V>7  !"

W6$),3 &+,"' %& "%/!, 2$#51"2 #$4 ."11 -" )"#&$&, #$,")%$1 0)+# ,!" /1$22 -$,*!@ 1$)/" )"#&$&, W6$),3

/)$%&2 .")" &+,"' %& ,!" SXY %#$/"2 $&' 2%1%*+& #$5 +0 2$#51" JKZ=7LN7VK '%2*622"' %& S"*,%+& <7J@

;%/6)" [L@ +) ,!" W6$),3 #$4 -" )"5)"*%5%,$,%+& 0)+# 2+16,%+&@ $2 ,!%2 *$& +**6) "B"& $, 1+.") ,"#5")$,6)"2

:\)"!# ", $1 N==V>7 I$1*%6#])%*! #$,")%$1 %&P1,)$,%&/ $1+&/ *)$*C2 %& ,!" /1$22 $&' ."$,!")%&/ *)62, .$2

$12+ &+,"' %& $ &6#-") +0 ,!" 2$#51"2 %#$/"' 62%&/ SXY $&' ,!" *$1*%," %'"&,%P"' %& ,!" DEF $&$142%2 +0

&%&" 2$#51"2 #$4 -" *+#%&/ 0)+# ,!%27 I$1*%6# $&,%#+&$," .$2 '"1%-")$,"14 62"' ,+ +5$*%P4 -16" /1$22"2

$&' %&1$42 +0 .!%," /1$22 .")" 0+6&' %& $ &6#-") +0 ,!" 2$#51"2 $&$142"' 62%&/ +,!") ,"*!&%W6"27 ^,!")

%&*162%+&2 0+)#"' -4 !%/! ,"#5")$,6)" 5)+*"22"2 .")" $12+ &+,"' %& $ &6#-") +0 ,!" 2$#51"2 $&$142"' -4

SXY7  !"2" .")" ,!+6/!, ,+ -" '%+52%'"2@ !+."B")@ ,!" DEF $&$142%2 !$2 26//"2,"' ,!$, 2+#" +0 ,!"2"

%&*162%+&2 #$4 -" $6/%,"2 %&2,"$'7 _6/%," $&' '%+52%'" $)" *1+2"14 )"1$,"'@ ,!"4 $)" -+,! 54)+A"&"2@ !$B"

2%#%1$) *!"#%*$1 *+#5+2%,%+&@ $)" 0+)#"' $, 2%#%1$) ,"#5")$,6)"2@ $&' !$B" )"1$,%B"14 2%#%1$) *)42,$1 !$-%,27

;+) "A$#51"@ JKZ=7LN7`= .$2 &+,"' ,+ !$B" $6/%," %&*162%+&2 +& DEF@ !+."B")@ SXY %#$/"2 +0 2"B")$1

0)$/#"&,2 +0 ,!%2 2$#51" 2!+."' 2W6$)" *)+22 2"*,%+& *)42,$12 .!%*! $55"$)"' ,+ -" '%+52%'"2 +& 25"*,)$1

$&$142%2 :;%/6)" VZ$@ S"*,%+& <7J>7

 !" 5)"2"&*" +0 5+22%-1" *)42,$11%2"' +)/$&%* $*%'2@ !+."B")@ %2 "A,)"#"14 %&,")"2,%&/7 S"B")$1 2,6'%"2

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

JVK



 !"#$$#%&'!( ( $' )*+ ,+&)*+#!'% $- %.&((+( *&( &.($ /++' +0& &!'+1 23#4 /+!' 56678 9#+* +) &.

:;;<=> &.)*$4%*  $() ?#+@!$4( ()41!+( *&@+ /++' "$'"+#'+1 ,!)* )*+ &) $(?*+#!" ,+&)*+#!'% $- ()&!'+1

%.&(( ,!'1$,(A B*+ 1+)#! +')&. +C+")( $- $#%&'!" &"!1( !' @&?$4# -$# $' %.&((+( !'  4(+4 "$..+")!$'(

*&( &.($ /++' ()41!+1 2D$/!'+) +) &. :;;E=A B*+ ?#+(+'"+ $- $#%&'!" &"!1( !' )*+ &.)+#&)!$' .&F+#( $- )*+

%.&((+( -#$ G4H! (4%%+() )*&) )*+(+ &"!1( ,+#+ !' )*+ ($!. &) )*+ ?$!') )*&) )*+(+ "#4()( ,+#+ -$# +1 &'1

 &F *&@+ *&1 &' +C+") $' )*+ 1!(($.4)!$' &'1 #+?#+"!?!)&)!$' ?#$"+((A I&#)!"4.&#.F &( )*+ ($!. &) G4H!  &F

,+.. *&@+ "$')&!'+1 & .&#%+ $#%&'!" -#&")!$' -#$ )*+  41/#!"J( 4(+1 )$ /4!.1 )*+ *$4(+(8 )*+ #+ &!'( $-

,*!"* -$# )*+ ($!. )*+ %.&((+( ,+#+ /4#!+1 !'A K) !( &.($ ?$((!/.+ )*&) )*+(+ &"!1( &#+ & #+(4.) $- "$')&")

,!)* $#%&'!" &"!1( 14#!'% )*+ ()$#&%+ $- )*+(+  &)+#!&.( ?$()L+0"&@&)!$'A M$,+@+#> 1+)&!.+1 &'&.F(!( $-

)*+ +C+")( $- (4"* &"!1( $' )*+ ?#+(+#@&)!$' &'1 ,+&)*+#!'% $- )*+(+ %.&((+( ,&( /+F$'1 )*+ ("$?+ $- )*!(

?#$N+")> !) !( '$)+1 &( /+!'% $- ?$)+')!&. ! ?$#)&'"+ !' )*+ /+*&@!$4# $- /4#!+1 %.&((+( &'1 -4)4#+ ,$#J !(

#+"$  +'1+1A

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

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

B*+ #+(4.)( $- )*+ +0?+#! +')( "&##!+1 $4) )$ .$$J &) )*+ ,+&)*+#!'% &'1 1!(($.4)!$' $- #+?.!"& 9#$'H+

O%+ "$ ?$(!)!$' %.&((+( *&@+ !'1!"&)+1 )*&) 1!(($.4)!$' "&' $""4# $@+# @+#F (*$#) )! +("&.+( &) +.+@&)+1

)+ ?+#&)4#+( &'1 )*&) "#+&)!$' $- ()+??+1 ?#$P.+( &'1 *F1#&)+1 .&F+#(  &F $""4# &%&!' &) (*$#) )! +("&.+(

&) & .$,+# )+ ?+#&)4#+A B*+ KQILORS #+(4.)( *&@+ (*$,' )*&) (!.!"$' ,&( #+.+&(+1 -#$ )*+ %.&(( '+),$#J

14#!'% )*+ 1!(($.4)!$' +0?+#! +')( &) & #&)+ ,*!"* &??+&#( )$ /+ #+.&)+1 )$ )*+ (4#-&"+ &#+& &'1  &((

$- )*+ $#!%!'&.  $'$.!)*A S!.!"$'L#+.+&(+ -#$ )*+ %.&(( '+),$#J !( "$'(!1+#+1 /F (+@+#&. &4)*$#( )$ /+

)*+ #&)+L.! !)!'% ()+? $- %.&(( 1!(($.4)!$' 2T+.J+#( :;;58 U#& /$, :;;E= &( $'"+ )*+ '+),$#J !( /#$J+'

1$,' )*+ %.&(( '$ .$'%+# +0!()( !' !)( $#!%!'&. -$# &'1 !( '$ .$'%+# ()#4")4#&..F & %.&((A B*+ 1!(($.4)!$'

+0?+#! +')( ,+#+ "&##!+1 $4) )$ 1+)+# !'+ & /&(!" 1!(($.4)!$' #&)+> '$) &C+")+1 /F +'@!#$' +')&. @&#!&/.+(>

-$# %.&(( $- V&)+ 9#$'H+ O%+ "$ ?$(!)!$'8 &'1 )$ "$ ?&#+ & (! ?.!P+1 #+?.!"& "$ ?$(!)!$' )$ ($ + &")4&.

&#"*&+$.$%!"&. %.&((+(A B*+ !')!&. ()&%+ $- )*!( ,&( )$ "&."4.&)+ )*+ '$# &.!(+1 +.+ +')&.  &(( .$(( -$# )*+

(!.!"$' #+.+&(+1 !')$ ($.4)!$' /F )*+(+ +0?+#! +')(A )*!( ,&( 1$'+ /F &??.F!'% +W4&)!$' X> -#$ YZ%$4 +) &.

2:;;;=A

NLi = 10−2 Ci

Xi
S

V

2RW4&)!$' <=

[*+#+ GV

 

+W4&.( '$# &.!(+1 +.+ +')&.  &(( .$(( 2%L 

 !

=> Q

 

+W4&.( "$'"+')#&)!$' $- +.+ +') !' ($.4)!$'

2 %\.=> ]

 

+W4&.( )*+  &(( -#&")!$' $- )*+ +.+ +') !' )*+ %.&((> S\^ +W4&.( (4#-&"+ &#+& )$ @$.4 + #&)!$

$- )*+ %.&(( 2" 

 "

=A B*+(+ #&'%+1 -#$ XA7X05;

 #

)$ 7A7E05;

 $

2B&/.+ 7:=A _$# /$)* )*+ `L1&F &'1 :aL1&F

+0?+#! +')( )*+ @&.4+( &#+ !' %$$1 &%#++ +') )$ $'+ &'$)*+#> 1+(?!)+ )*+!# 1!C+#+') !'!)!&. (!H+( &'1 (4#-&"+

5E;



 !"#$ %&' ()*+!#,-$. $#$+$/0!# +!-- #)-- !/. .,--)#10,)/ *!0$- )2 *$3#,4! 5#!--$-

!*$!-6  7$ )/#8 $94$30,)/ 0) 07,- ,- 07$ *$3#,4! 5#!-- :;<=;> ?7,47 7!. ! /)*+!#,-$. $#$+$/0!# +!-- #)--

)2 @6@A9@=

 !

B +)*$ 07!/ 0?,4$ !- 7,57 !- 07$ )07$* *$3#,4! 5#!--$- ,/ 07$ :C.!8 $93$*,+$/0B 07$ *$!-)/ 2)*

07,- ,- 1/4#$!* !- 07,- +)/)#,07 ?!- /) .,D$*$/0 07!/ 07$ )07$*- ,/ 0$*+- )2 ,0- -,E$ !/. -7!3$6 F0 ,- 3)--,"#$

07!0 ,0 7!. !/ ,/G,-,"#$ 4*!4H )* )07$* -1*2!4$ .!+!5$ ?7,47 !.G!/4$. 07$ .,--)#10,)/ )2 07,- +)/)#,07

4)+3!*$. 0) 07$ )07$*-6

 7$ +!--$- #)-0 ?$*$ 07$/ 1-$. 0) 4!#41#!0$ ! *!0$ 3$* -$4)/. ?7,47 4)1#. 07$/ "$ !33#,$. !4*)-- #)/5$*

0,+$-4!#$-6  7$ /$90 -0!5$ ?!- 07$/ 0) #))H !0 07$ 0$+3$*!01*$ )2 07$ *$!40,)/ !/. 07$ I**7$/,1- $J1!0,)/

?!- !33#,$. 0) ?)*H )10 07$ *$!40,)/ -,0$- !G!,#!"#$ !0 &= K 4)+3!*$. 0) <= K !- 07$ (1E, 5#!--$- ?$*$

/)0 "1*,$. ,/ 0$+3$*!01*$- !- 7,57 !- <= .$5*$$-6 F0 7!. 3*$G,)1-#8 "$$/ /)0$. 07!0 +)-0 )9,.$- ,/ 5#!--$-

2)##)? I**7$/,1- H,/$0,4- 2)* 07$,* *$!40,)/ *!0$- LMN)G!/ $0 !# &==AO6

k = A
−

EA

RT

e LPJ1!0,)/ AO

Q7$*$ H $J1!#- 07$ -,0$- !G!,#!"#$ 2)* *$!40,)/B $ ,- 07$ $93)/$/0,!#B P

"

,- 07$ !40,G!0,)/ $/$*58 ,/ NR+)#B

S ,- 07$ 5!- 4)/-0!/0 !/.  ,- 07$ 0$+3$*!01*$ ,/ T$#G,/6  7$ !40,G!0,)/ $/$*58 ,- 07!0 *$J1,*$. 0) "*$!H

07$ -,#,4!C)985$/ ")/.- "8 78.*)#8-,- *$!40,)/- ,/ ?!0$* !/. 7!- "$$/ 4!#41#!0$. !- "$,/5 &%6AH4!#R+)#

L<U:>& NR+)#O LS$2O6 I33#8,/5 07$ I**7$/,1- $J1!0,)/ !0 <= K L%A%TO !/. &= K L&<%TO 5!G$ *$-1#0- )2

A6@::9@=

 #$

!0 %A%T !/. &6>U<9@=

 #%

!0 &<%T6  7$ /$90 3*)"#$+ ?!- 0) *$#!0$ 07,- 0) 07$ *$!40,)/ *!0$-

3*$G,)1-#8 4!#41#!0$. !/. 0) V/. )10 ?7!0 07$8 ?)1#. "$ !0 07$ #)?$* 0$+3$*!01*$6 F0 ?!- 4!#41#!0$. 07!0

07$ !G!,#!"#$ *$!40,)/ -,0$- !0 &<%T *$3*$-$/0$. =6=>W )2 07)-$ !G!,#!"#$ !0 %A%TB -155$-0,/5 07!0 07$

*$!40,)/- !0 07$ #)?$* 0$+3$*!01*$ ?)1#. )/#8 "$ -,5/,V4!/0#8 -#)?$*6  7,- 3$*4$/0!5$ ?!- 07$/ 1-$. 0)

4!#41#!0$ 07$ *$!40,)/ *!0$- !0 &<%T6 F2 07,- *$!40,)/ *!0$ ,- 07$/ $93!/.$. )G$* ! #)/5$* 3$*,). 07$/ ,0

?)1#. 0!H$ )G$* @=B=== 8$!*- 2)* 07$-$ +)/)#,07- 0) 4)+3#$0$#8 .,--)#G$ ,/ ?!0$* !0 &=  K6

F0 ?!- 7)3$. 07$/ 0) $90$/. 07$-$ *!0$- ,/0) 07$ !*47!$)#)5,4!# 5#!--$-B 7)?$G$*B !--$--,/5 07$ XIRY *!0,)/

2)* 07$ !*47!$)#)5,4!# 5#!--$- ?!- .,Z41#0 !- 07$8 .,. /)0 7!G$ ! *$51#!* -7!3$ 0) 4!#41#!0$ 07$,* G)#1+$

2*)+6  7$*$2)*$ ,0 ?!- .$4,.$. 0) 1-$ !/ !#0$*/!0,G$ /)*+!#,-$. +!-- #)-- $J1!0,)/ 0) #))H 07$ )G$*!## +!--

#)-0'  

 

[ 0)0!# #$!47$. +!-- )2 4)+3)1/. ,/ 5\ !

 

[ 2*!40,)/ )2 $#$+$/0 ,/ 5#!-- 4)+3)-,0,)/\ " [ -1*2!4$

@A@



 !"#$% &'(( )*+ ,!-% )*."/0 #%, (/1+ 23 ,!-% )*."/0 #%, (/1+ 03 ,!-% #%, 4%!, )*."/0+

0562361 37338 1789)13/13+ :7;5)13/1;+ 1798)13/<+

0562360 3733; 175;)13/13+ 978<)13/1;+ 0780)13/<+

0562368 3733; 17<:)13/13+ <7<3)13/1;+ 073<)13/<+

056236; 3733: 17;5)13/13+ :720)13/1;+ 1759)13/<+

056236: 37383 5709)13/13+ 8781)13/18+ 173;)13/:+

056236< 37339 0700)13/13+ 5752)13/1;+ 0751)13/<+

=!>$% 88? @'"#!,A('B 'C B',"!$A(%D "!(( $'(( AB-' ('$E-A'B C,'" !,FG!%'$'*AF!$ !BD ,%#$AF! *$!((%(

!,%! AB "

 

)HI'J!B %- !$ 033<+7 =G% B',"!$A(%D "!(( $'(( C', -G% !,FG!%'$'*AF!$ !BD ,%#$AF! *$!((%( AB -G%

05/D!4 %K#%,A"%B-( F'BJ%,-%D AB-' ! ,!-% #%, (%F'BD7 =G% F',,%F-A'B C', -%"#%,!-E,% L!( #%,C',"%D !*!AB

!BD -G%B ! ,!-% #%, 4%!, F!$FE$!-%D7 M*!AB -GA( ,!-% (E**%(-%D -G!- A- L'E$D -!N% !,'EBD "!B4 -G'E(!BD(

'C 4%!,( C', -G% ,%#$AF! "'B'$A-G( -' DA(('$J%7

NL = mi

fiS
)OPE!-A'B 9+

=L' 'C -G% !,FG!%'$'*AF!$ *$!((%( G!J% ! GA*G%, DA(('$E-A'B ,!-% -G!B -G% ,%#$AF! *$!((%(Q !$-G'E*G -GA( A( $%((

"!,N%D AB -G% -,!B($EF%B- >$E% *$!((Q G'L%J%,Q !,FG!%'$'*AF!$ (!"#$% 056236; G!D ! DA(('$E-A'B ,!-% J%,4

F$'(% -' -G% ,%#$AF! *$!((%(7 =G% 'B$4 '#!PE% >$E% *$!(( (-EDA%D AB -GA( %K#%,A"%B- )056236:Q 12837<<723>+

G!D ! "EFG GA*G%, DA(('$E-A'B ,!-% -G!B !B4 'C -G% '-G%, *$!((%( (-EDA%DQ D%(#A-% B'- >%AB* (A*BARF!B-$4

$!,*%, ', G!JAB* ! $!,*%, (E,C!F% !,%! -G!B -G% '-G%, !,FG!%'$'*AF!$ *$!((%(7  A"A$!,$4 -' 96236:Q -G%

,%#$AF! *$!(( LA-G ! "EFG GA*G%, ,!-%Q -GA( F'E$D >% DE% -' EB(%%B F,!FN( ', '-G%, (E,C!F% %S%F-(7 =G%

GA*G ,!-% C', -GA( *$!(( L!( #!,-AFE$!,$4 (E,#,A(AB* !( -GA( *$!(( L'E$D >% %K#%F-%D -' >% "',% DE,!>$%

-G!B -G% -,!B($EF%B- *$!((%(Q G!JAB* (A*BARF!B-$4 $'L%, !$N!$A !BD GA*G%, $A"% )=!>$% 10+7 =G% 'B$4 "!AB

DAS%,%BF% A( -G% #,%(%BF% 'C !B-A"'B4 'KAD% !BD F!$FAE" !B-A"'B!-% F,4(-!$(Q LGAFG (A- 'E-(AD% -G% *$!((

B%-L',N !BD !##%!, EB!S%F-%D >4 *$!(( !$-%,!-A'B )(%%  > "!# AB TA*E,% ;5+7 U- A( #'((A>$% -G!- !B-A"'B4

"!4 G!J% !B %S%F- 'B -G% *$!(( B%-L',NQ C!FA$A-!-AB* DA(('$E-A'B ,%!F-A'B(V ', -G% #,%(%BF% 'C -G% F!$FAE"

!B-A"'B!-% F,4(-!$( F'E$D #'-%B-A!$$4 >% !S%F-AB* -G% #','(A-4 'C -G% *$!(( B%-L',NQ !*!AB %BF'E,!*AB* -G%

"'J%"%B- 'C L!-%, !BD (#%%DAB* E# DA(('$E-A'B7 TE,-G%, L',N 'B -G% DE,!>A$A-4 'C DAS%,%B- F'$'E,( !BD

F'"#'(A-A'B( 'C &!-% W,'BX% M*% *$!((%( L'E$D >% %K-,%"%$4 AB-%,%(-AB*Q #!,-AFE$!,$4 !( DAS%,%BF%( AB -G%

(%F'BD!,4 !$-%,!-A'B $!4%,( C',"%D >4 -G% '#!PE% *$!((%( F'"#!,%D -' -G% -,!B($EF%B- *$!((%( G!J% !$,%!D4

>%%B B'-%D )TA*E,% 95+7

=G% DE,!>A$A-4 'C -G% !,FG!%'$'*AF!$ !BD ,%#$AF! *$!((%( L!( !$(' !((%((%D E(AB* -G% C,%% %B%,*4 'C G4D,!-A'B

"'D%$ 'E-$AB%D >4 Y!B-X%B )1220!+7 =' F!$FE$!-% -G% C,%% %B%,*4 'C G4D,!-A'B 'C -G% ,%#$AF! *$!(( -G% "'$%(

'C %!FG 'KAD% F'B(AD%,%D -' F,%!-% B'B/>,AD*AB* 'K4*%B( L!( !DD%D -'*%-G%, LA-G -G'(% 'KAD%( LGAFG F,%!-%

>,AD*AB* 'K4*%B( )!$E"ABAE" !BD A,'B+ (E>-,!F-%DV 'B$4 -G% -,!B($EF%B- >$E% *$!(( L!( E(%D C', -GA( !( -G%

,%#$AF! *$!(( L!( !$(' -,!B($EF%B- >$E%7

ZWH( [0)@!H\]*H\Z!0H\^0H\@EH+/)M$0H8\T%0H8+.'KAD% "'$% (E" )OPE!-A'B 5+

1<0



 !" #$"" "%"$&' (# !')$*+,(% -*. /*0/10*+") 2' +!" $"&$"..,(% (# Δ 
 !"

*&*,%.+ 3456 7"$,8") "9:"$,;"%+*00'

2' <*%+="% >?@ABC?@@D*EF

Δ 
 !"

G H?@FDI 345 J BFKK

 !,. ,%),/*+") +!*+ +!" L4M &0*.. !*) * #$"" "%"$&' (# !')$*+,(% (# HKFAN *%) +!" $":0,/* &0*.. HKFOKC +!,.

,. .,;,0*$ +( (+!"$ *$/!*"(0(&,/*0 &0*..". ,% +"$;. (# +!",$ )1$*2,0,+'6 *//($),%& +( +!,. ;()"0 -,+! +!" 31=,

&0*..". 2",%& 0".. )1$*20" +!*% P(;*% &0*..". >*$(1%) H? E *%) ;($" )1$*20" +!*% .(;" ;"),"7*0 &0*..".

>H?N +( H?DE ><*%+="%6 ?@@D*EF Q+ ,. ,%+"$".+,%&6 !(-"7"$6 +!*+ +!"' *$" .( /0(." &,7"% +!" /(;:(.,+,(%*0

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

(2."$7") *2(7"F

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

 !" "#$"%&'"()* +!&,! +"%" *") -$ ). )%/ 0(1 ,%"0)" *",.(10%/ $%",&$&)0)"1 20/"%* +"%" 3.% )!" '.*) $0%)

-(*-,,"**3-2 4.)! 3.% )!" "#$"%&'"()* +&)!&( 0 ,20/5%&,! "(6&%.('"() 0(1 3.% )!" $!0*" 60$.-% !/1%0)&.(

"#$"%&'"()*7  !&* '0/ !06" 4""( 3.% *"6"%02 %"0*.(*8 &) &* $.**&42" )!0) (.) "(.-9! )&'" "20$*"1 1-%&(9

)!" "#$"%&'"()* 3.% )!"*" 20/"%* ). 3.%': &( )!" ,0*" .3 )!" ,20/5%&,! *.2-)&.( )!" "(6&%.('"() 0) )!"

920**;*.2-)&.( &()"%30," '0/ !06" 4""( 0) ).. !&9! 0 $< 3.% 20/"%* ). 3.%' .% )!" )"'$"%0)-%" '0/ !06"

306.-%"1 (")+.%= 4%"0=1.+( %0)!"% )!0( %"$%",&$&)0)&.( .3 *",.(10%/ 20/"%*7  !" '.*) $%.4042" *.2-)&.( &*

)!0) )!" "#$"%&'"()* +"%" ,0%%&"1 .-) 3.% &(*->,&"() )&'" $"%&.1* ). 022.+ *",.(10%/ 20/"%* ). 3.%' 0* $<

2"6"2* +"%" ,!",="1 &( )!" ,20/ *.2-)&.(* 0) )!" *)0%) 0(1 "(1 .3 )!" "#$"%&'"()* 0(1 0) 4.)! $.&()* +"%"

(.) !&9! "(.-9! ). )%&99"% 1.'&(0() (")+.%= 1&**.2-)&.(? )!" "#,"$)&.( 4"&(9 )!" @A 10/ "#$"%&'"() +!&,!?

1"*$&)" )!" $< %"01&(9* 4"&(9 4"2.+ B !01 *&9(* .3 ,.(9%-"() 1&**.2-)&.( 0(1 0))0,=* 02.(9 ,%0,=* 0(1

+"0= $.&()* 0) )!" 920** *-%30,"? C&9-%" DE7 F( 011&)&.( )!" $!0*" 60$.-% !/1%0)&.( )"*)* +"%" ,0%%&"1 .-)

+&)! (. *.2-)&.( &( ,.()0,) +&)! )!" 920** *-%30," ). )%/ ). 1&*,.-%09" ,.(9%-"() 1&**.2-)&.( 0(1 "(,.-%09"

)!" 9%.+)! .3 *",.(10%/ 20/"%*? *",.(10%/ $!0*"* +"%" .(2/ (.)"1 &( )!" @A 10/ *0'$2"? *-99"*)&(9 )!0)

2.(9"% )&'"*,02"* 0%" %"G-&%"1 ). $%.1-," )!"*" $!0*"* &* )!&* )/$" .3 "#$"%&'"() HC&9-%" DIJ7

<.+"6"%? *.'" "0%2/ *)09"* .3 920** +"0)!"%&(9 +"%" (.)"1 +&)!&( )!" "#$"%&'"()02 *0'$2"*? &(,2-1&(9

)!" 3.%'0)&.( .3 +!0) 0$$"0%"1 ). 4" 0 !/1%0)"1 20/"% &( 0 %..' )"'$"%0)-%" "#$"%&'"(): *.'" $.**&42"

4"9&((&(9* .3 *",.(10%/ 20/"%* 0(1 )!" -("6"( K0))0,=K 3%.(): (.)"1 0* 4"&(9 0( "0%2/ *)09" .3 '&("%02

+"0)!"%&(9 H 0/2.% 0(1 L992").( MNNO8OA@J7  !" !/1%0)"1 20/"% *""( &( P M@ !0* 02%"01/ 4""( 1&*,-**"1

&( Q",)&.( @7R7 Q0'$2"* DN ID? P ID 0(1 P @A 1&1 *!.+ *.'" $.**&42" *",.(10%/ ,%/*)02* 3.%'&(9 0)

)!" 920** *-%30,"? -(3.%)-(0)"2/ &) +0* (.) $.**&42" ). 0(02/*" )!"*" 3"0)-%"* 0* )!"/ +"%" ).. *'022 0(1 0)

)!" "19" .3 )!" *0'$2" HC&9-%" DAJ7

ODR



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

 !"#$"%&'$( %$)"$# *+ (,- -./-0"1-$('2 0-/2"&'("*$! &'00"-) *3( 4'! (,'( ' ,"#,-0 (-1/-0'(30- (,'$ ,')

5--$ '$("&"/'(-) 4'! 0-63"0-) (* /0*)3&- ' #**) 63'2"(7 4,"(- #2'!! "$ ' !"$#2- !('#-8  ( (,- 2*4-0

(-1/-0'(30- 9:;<;=>? ' ,"#,27 @-!"&32'0 A+0*(,7B #2'!! 4'! /0*)3&-) 9C"#30- DE?8 F,"! "! '21*!( &-0('"$27

)3- (* (,- "$(0"$!"& /0*/-0("-! *+ '$("1*$7 *.")-!G 4,"&, '0- 3("2"!-) -.(-$!"@-27 '! %$"$# '#-$(! "$ 1*)-0$

&*11-0&"'2 #2'!!1'H"$#8  $("1*$7 *.")- 0-2-'!-! 2'0#- '1*3$(! *+ #'! )30"$# (,- 1-2( &0-'("$# 2'0#- '"0

53552-! 4,"&, "$ (,- %$"$# /0*&-!! 0"!- (* (,- (*/ *+ (,- 1-2( '$) '0- 0-2-'!-)G )-#'!!"$# (,- #2'!! 9I,-257

J;;<KLM?8 F,- ,"#, @"!&*!"(7 *+ (,- '$&"-$( #2'!! &*1/*!"("*$! 3!-) "$ (,-!- -./-0"1-$(!G ,*4-@-0G 1'H-!

"( 1*0- )"N&32( +*0 (,"! #'! (* -!&'/-O '$ "$&0-'!-) '1*3$( *+ '$("1*$7 "! /0-!-$( 4"(,"$ (,- '$&"-$(

&*1/*!"("*$ '! 4-22 4,"&, 4*32) "$&0-'!- (,- #'! /0-!-$( 4"(,"$ (,- #2'!!8 F,- 0-/2"&'(-! /0*)3&-) +0*1

&322-( '$) '))"("*$'2 '$("1*$7 ,') ' )"!("$&("@- 1"&0*!(03&(30- 4,"&, )") $*( 0-!-152- '$7 *+ (,- '$&"-$(

!'1/2-! 9C"#30- P;- '$) +? !3##-!("$# (,'( (,"! 1-(,*) 4'! $*( 3!-) (* /0*)3&- (,- */'&"%-) #2'!!-! +0*1

Q3R"8

S-,0-$ 9J;;;? ,'! !3##-!(-) (,'( '$ "$&0-'!- "$ (-1/-0'(30- &'$ !"#$"%&'$(27 "$&0-'!- (,- '1*3$( *+ 2"1-

'@'"2'52- 4"(,"$ ' #2'!! 1-2( '( (,- -./-$!- *+ (,- !*)"31 *.")- !* (,"! &*32) -./2'"$ (,- &*1/*!"("*$'2

)"T-0-$&- !--$ 5-(4--$ (,- (0'$!23&-$( '$) */'&"%-) #2'!!-! +0*1 Q3R"8 F,"! "$&0-'!-) %0"$# (-1/-0'(30-

&*32) '2!* ,'@- "$&0-'!-) '$7 &*$('1"$'("*$ *+ (,- #2'!!G +0*1 ' &'2&"31U0"&, /'0("$# 2'7-0 "$ (,- &03&"52-!

3!-)8  $ "$&0-'!- *+ '0*3$) :;;U:<;=> &*32) /*(-$("'227 &'3!- 1*0- 2"1- (* 5- )"!!*2@-) "$(* (,- #2'!!

1-2( +0*1 (,- /'0("$# 2'7-0G )-/-$)"$# *$ (,- !"R- *+ (,- &03&"52- '$) @*231- *+ (,- #2'!! 5'(&, 9S-,0-$

J;;E?8 V$ '))"("*$ (,- (3063*"!- &*2*30 *+ (,- #2'!!-! &*1/'0-) (* (,- 523-0 (0'$!23&-$( #2'!!-! &*32)

'2!* !3##-!( (,'( (,- 1-2("$# (-1/-0'(30- +*0 (,- */'63- #2'!!-! "! ,"#,-0O W-72 9:X<<K:DP? !3##-!(! (,'(

,"#,-0 (-1/-0'(30-! +'@*30 (,- &0-'("*$ *+ #0--$-0 &*2*30! +0*1 (,- >3

 !

(0'$!"("*$ 1-('2 &*2*0'$( 3!-)

(* &0-'(- 523- &*2*30!G 4,-0-'! 2*4-0 (-1/-0'(30-! &0-'(- ' 523-0 &*2*30 "$ (,- #2'!! '$) (,"! )"T-0-$&- "!

@"!"52- "$ (,- (0'$!23&-$( '$) */'63- 523- #2'!!-! +0*1 Q3R" 9C"#30- JJ?8

 !" #$%%&'(

F,- 4*0H &'00"-) *3( )30"$# (,"! /0*Y-&( ,'! /0*)3&-) ' 4")- *+ 0'$#- *+ "$+*01'("*$ 0-#'0)"$# (,- @"(0-*3!

1'(-0"'2! +0*1 Q3R"8 F,- !30@-7 *+ (,- '!!-152'#- '22*4-) &'0-+32 '$) 0-/0-!-$('("@- !'1/2"$# *+ (,-

1'(-0"'2G (,- '!!"#$1-$( *+ 2*&'("*$! +*0 '! 1'$7 *5Y-&(! '! /*!!"52-G "$+*01'("*$ '5*3( (,- )"!(0"53("*$

'$) /*!!"52- /-0&-/("*$! *+ #2'!! "$ (,- Z[ &"(7O '$) 4,-0- 2'(-0 1'(-0"'2 1'7 ,'@- "$(03)-) "$(* (,- J$)

1"22-$$"31 [> &*$(-.(!8 V$ '))"("*$ (,"! 4*0H +*01-) (,- 5'!"! *+ 2**H"$# '( @'0"'5"2"(7 "$ (,- /0-!-0@'("*$

*+ (,- @"(0-*3! 1'(-0"'2!G 4"(,*3( (,"! "( 4*32) ,'@- 5--$ "1/*!!"52- (* 2**H '( )"T-0-$&-! 5-(4--$ *5Y-&(!

+0*1 )"T-0-$( /'0(! *+ (,- !"(-8 F,- &*1/*!"("*$'2 '$'27!"! '$) ")-$("%&'("*$ *+ 1'(-0"'2! '22*4-) (,-

:DL



 !"#$%&%'( %)  #! *+ ,!%-. /0 !,+0&.  % 1! !20/+$!34 5+ # . ,%$' +$3+"0 +%$. %) 0  !"#$%&%'+"0& 3+6!,!$"!

1! 5!!$  #! %708-! 0$3  ,0$.&-"!$ 1&-! '&0..!. 1!+$' )%-$39 0$3 %1:!" . /03! ),%/ $%$;*+ ,!%-. /0 !,+0&.

 % 1! !2"&-3!39  #! 7,%*!$0$"! %)  #! '&0.. 50. 0&.% . -3+!3 5+ # .%/! "%&%-,. 077!0,+$'  % 1! ),%/

3+6!,!$ 7,%3-" +%$ .%-,"!.< =#! 1-&> "%/7%.+ +%$0& 0$0&(.+. 50. 0&.% ,!&0 !3  %  #! 7,!.!,*0 +%$ . -3(

+$  #0 + 7,%*+3!3 +$)%,/0 +%$ 01%-  #! %,+'+$0& "%/7%.+ +%$ %)  #! '&0..!. 5#+"# 0'0+$ "%-&3 1! -.!3  %

&%%> 0 *0,+01+&+ ( +$ 7,!.!,*0 +%$< =#! 3! 0+&!3 "#0,0" !,+.0 +%$ %)  #! 5!0 #!,+$' 7,%3-" . %)  #! '&0..!.

7,%*+3!3 "%$.+3!,01&! +$)%,/0 +%$ 01%-  #!+, "%/7%.+ +%$ 0$3 /%,7#%&%'(< =#! 3!*+ ,+?!3 '&0..!. 5!,!

0&.% . -3+!3 +$ 3! 0+& 0$3 .%/! 3+6!,!$"!. 5!,! )%-$3 1! 5!!$ %1:!" . 5#!,! '&0.. ,!/0+$!3 0$3  #%.!

5#+"# 5!,! "%/7&! !&( 3!*+ ,+?!3< @% &+$> "%-&3 1! )%-$3 1! 5!!$ 0$ %1:!" A. . 0 ! %) 7,!.!,*0 +%$ 0$3

+ . %,+'+$0& &%"0 +%$ "%-&3 1! )%-$34 #%5!*!,4 +$3+"0 +%$. %) &%"0&+.!3 *0,+0 +%$ +$ 1-,+0& !$*+,%$/!$ 5!,!

)%-$3 +$ .%/! !20/7&!.< B%/! 3+6!,!$"!. 1! 5!!$ "%&%-,. %) '&0.. 5!,! $% !39 0& #%-'#  #!,! 077!0,!3

 % 1! &+  &! 3+6!,!$"! 1! 5!!$  (7!. %) %1:!" .  #0 "%-&3 $% 1! 0.",+1!3  % %*!,0&& .+C!< =#! /+$!,0&%'(

%)  #! 5!0 #!,+$' ",-. . 50. 0&.% !20/+$!3 5+ # 0 $-/1!, %) ",(. 0&&+$! 7#0.!. 1!+$' )%-$3 +$"&-3+$'

#(3,0 !3 .+&+"0 !. 0$3 "0&"+ !< =#! !27!,+/!$ . "0,,+!3 %-  % &%%> 0  #! 3+..%&- +%$ 0$3 7,!"+7+ 0 +%$

%) .!"%$30,( 7#0.!. +$ ,!7&+"0 DEF "%/7%.+ +%$ '&0..!. +$3+"0 !3  #0 !0,&( . 0'!. %) 5!0 #!,+$' "0$ 1!

,!",!0 !3 5+ #+$ 0 .#%, ; !,/ !27!,+/!$ 9 #%5!*!,4  #!( 5!,! %) &+/+ !3 -.! +$ ,!",!0 +$'  #! .!"%$30,(

7#0.!. .% 7,!*0&!$ +$  #! @-C+ '&0..!.< =#! ,!",!0 +%$ %)  #! %708-! 0$ +/%$0 ! '&0..!. .#!3 )-, #!, &+'# 

%$  !"#$+"0& 0.7!" . %) 7,%3-"+$'  #!.! '&0..!. 5#+"# /0( #0*! ",!0 !3 0 3+6!,!$ 7,%3-" +%$  !"#$%&%'(

+$ "%/70,+.%$  %  #! /%,! "%//%$  ,0$.&-"!$ '&0..!.<

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

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

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

=#! /0+$ "%$"&-.+%$. ),%/  #+. 7,%:!" 0,!  #0  #! *+ ,!%-. /0 !,+0&. ),%/ @-C+ #0*! 7,%*+3!3 0 ',!0 3!0&

%) +$)%,/0 +%$ 01%-  #! 3+. ,+1- +%$4 "%/7%.+ +%$4  !"#$%&%'(4 0$3 7,!.!,*0 +%$ %)  #!.! /0 !,+0&. ),%/

 #+. .+ ! ),%/ 0$ !0,&( . 0'! +$  #! 5+3!.7,!03 -.! %) '&0..< =#! .-,*!( %)  #! /-.!-/ 0..!/1&0'! 0$3

?$3. $% !1%%>. 0&&%5!3  #! 3+. ,+1- +%$ %) *+ ,!%-. /0 !,+0&. 0  #+. .+ !  % 1! . -3+!3< G+ ,!%-. /0 !,+0&.

0 @-C+ 0,! "%$"!$ ,0 !3 +$ ,!&+'+%-. 0$3 #+'#;. 0 -. 0,!0. 0",%..  #! "+ ( .-''!. +$'  #0  #!.! /0 !,+0&.

$% %$&( #0*! 0 #+'# 7!,"!+*!3 *0&-! 1- 0,! 0&.% "&%.!&( &+$>!3  % ,!&+'+%-. 7,0" +"!4 +$ 70, +"-&0,  #!

5%,.#+7 %) H.# 0,< =#+. +. 70, +"-&0,&(  ,-! )%,  #! '&0C!3 "!,0/+".4  #! /0:%,+ ( %) 5#+"# 0,! ),%/ !+ #!,

 #! $%, #5!. !,$  !/7&! "%/7&!2 %, ),%/ ,%%/. 5#+"# 5!,!  #%-'#  % 1! 0..%"+0 !3 5+ # ,!&+'+%$ %, .%/!

>+$3 %) ,+ -0& 7,0" +"!< B%/! 3+6!,!$"!. 5!,! $% !3 1! 5!!$  #! *+ ,!%-. /0 !,+0&. 0 @-C+ 0$3 0 % #!,

IJK



 !"#$%&!'(') *+#$*, +" -./+"0 #1$ .*$ !2 3$(/* ("/ 0-(4$/ 5(-- "(+-* (* (' 1+#$ #.'(- $-$%$"#* 5+#1+" #1$

6*1#(' #$%&-$ ("/ #1$ &'$*$" $ !2 0-(4$/  $'(%+ 70.'+"$*, 51+ 1 ('$ "!# '$ !'/$/ 2'!% #1$ !#1$' *+#$*8

91$ 5!': !" #1$ %.*$.% (**$%3-(0$ ("/ $; (<(#+!" (' 1+<$ (-*! +"/+ (#$/ #1(# #1$'$ 1(/ 3$$" *+0"+7 ("#

+"#'.*+!" +" =#'(#.% 66, #1$ >(#$ ?'!"4$ @0$ -()$'*, 2'!% >(#$' &$'+!/* +" %(") ('$(* ("/ #1(# #1$'$ 5$'$

*!%$ -(#$' $;(%&-$* !2 0-(** ("/ 0-(4$/  $'(%+ * %+;$/ +" 5+#1 #1$ $('-+$' %(#$'+(-8 91$ ('$(* %!*# -+:$-)

#! 1(<$ 3$$" (A$ #$/ 5$'$ 1+01-+01#$/ ("/ #1+* +"2!'%(#+!" 5(* .*$/ +" #1$ -(#$' &1(*$* !2 #1$ &'!B$ #,

5+#1 *!%$ *(%&-$* 3$+"0 '$%!<$/ !' $;(%+"$/ +" ( /+A$'$"# &('# !2 #1$ &'!B$ #8

91$  !%&!*+#+!" ("/ #$ 1"!-!0) !2 #1$ <+#'$!.* %(#$'+(-* 5(* (-*! $;(%+"$/ +" *!%$ /$#(+-8 91$ 3.-:

 !%&!*+#+!"(- +"2!'%(#+!" 0(+"$/ 2'!% #1$ =CDEFG= ("(-)*$* &'!<+/$/ /$#(+-$/ +"2!'%(#+!" (3!.# #1$

 !%&!*+#+!" !2 3!#1 #1$ >?@ ("/ >(#$ &$'+!/ 0-(**$* *#./+$/8 91$*$ ("(-)*$* 1(<$ *1!5" #1(# #1$ >(#$

&$'+!/ 0-(**$*  !"#(+" 1+01$' -$<$-* !2 (-.%+"+.% ("/ #+#("+.% !;+/$* #1(" #1$ >(#$ ?'!"4$ @0$ $;(%&-$*,

(-#1!.01 #1$'$ +* *!%$ !<$'-(&8 91$ >?@ 0-(**$* ('$ (-- &-("# (*1 3(*$/ *!/(E-+%$E*+-+ (#$* 5+#1 ( <('+$#)

!2  !-!'("#* ("/ !&( +7$'*8 9'("*-. $"# 3-.$  !-!.'$/ 3)  !&&$' +* #1$ %!*#  !%%!"  !-!.' 5+#1 !&(H.$

#.'H.!+*$, !&( +7$/ 5+#1  (- +.% ("#+%!"(#$, (-*! 3$+"0 '$-(#+<$-)  !%%!"8 I$--!5 0-(**$* ('$ '('$ (&('#

2'!% /$ !'(#+<$ +"-()* 51+ 1 ('$ %!'$ 2'$H.$"#, ("/ !"-) *+"0-$ $;(%&-$ !2 ."(-#$'$/ 51+#$ 0-(** 5(* 2!."/8

=$<$'(-  !-!'("#E2'$$ 0-(**$* 5$'$ 2!."/ +" #1$ ("(-)*$*, +" -./+"0 ( <$') '('$  !-!'("#E2'$$ 0-(** <$**$- ("/

( ."+H.$  !-!'("#E2'$$ *."E/+*: &$"/("# 2'(0%$"#8 6" 0$"$'(- #1$ ("(-)*$* 7# 5$-- 5+#1 &'$<+!.* *#./+$* !2

*+%+-(' %(#$'+(- 2'!% #1$ J$(' C(*#8 @-#1!.01 #1$ J.4+ %(#$'+(- /+A$'* 2'!%  !"#$%&!'(') C0)&#+(" 0-(**$*

+" #$'%* !2 #1$  !-!.' '("0$ 5+#1  !3(-# 3-.$, %("0("$*$ &.'&-$ ("/ 3-( : ("/  .&'+#$ '$/ 0-(**$* (-- 3$+"0

(3*$"# 2'!% #1$ J.4+ (**$%3-(0$8 K"$ %(B!' 7"/+"0 !2 #1$ 3.-:  !%&!*+#+!"(- ("(-)*$* 5(* ( /+A$'$" $

+"  !%&!*+#+!" 3$#5$$" #'("*-. $"# ("/ !&(H.$ 3-.$ 0-(**$* 5+#1 #1$ !&(H.$ 0-(**$* 3$+"0 *+0"+7 ("#-)

1+01$' +" -+%$ ("/ -!5$' +" *!/( #1(" #1$ #'("*-. $"# 3-.$*, /$*&+#$ #1$+' #'( $ $-$%$"#(- ("/ +*!#!&+ 

 !%&!*+#+!"* *.00$*#+"0 #1(# #1$) 5$'$ %(/$ 2'!% <$') *+%+-(' '(5 %(#$'+(-*8 C;&$'+%$"#(- 5!': !" #1$

%(".2( #.'$ !2 ("#+%!"(#$ 0-(**$*  (''+$/ !.# (* &('# !2 #1+* *#./) +"/+ (#$/ #1(# ( 1+01$' #$%&$'(#.'$

LMMNO PQ +* '$H.+'$/ #! &'!/. $ ("#+%!"(#$ 0-(**$* +" ( *+"0-$ *#$&, 5+#1!.# #1$ 0-(** 3$ !%+"0 1+01-)

<$*+ .-(' ("/ 3!+-+"0 !<$' #1$ #!& !2 #1$  '. +3-$8 RSG ("(-)*+* !2 #1$ !&(H.$ 0-(**$* (-*! 2!."/ #1$ 1+01$'

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

#1$ !&(H.$ 0-(**$* *.00$*#* #1(# #1$ !&(H.$ 0-(**$* %() 1(<$ 3$$" %(".2( #.'$/ (# ( 1+01$' #$%&$'(#.'$

#1(" #1$ #'("*-. $"# 3-.$ 0-(**$*, (-#1!.01  !"*+/$'(3-) %!'$ 5!': 5!.-/ 3$ '$H.+'$/ #! <$'+2) #1+*8

91$ #'( $ $-$%$"#(- ("(-)*+* +"/+ (#$/ #1(# (-%!*# (-- !2 #1$ 3-.$ ("/ #.'H.!+*$ J.4+ 0-(**$* &-!# 5+#1

#1$ J$(' C(*#$'" #'( $ $-$%$"#(- 0'!.&, (-!"0 5+#1 #1$ )$--!5 0-(**$* ("(-)*$/ +" #1+* *#./)8 @ *+"0-$

0'$$" 0-(** (&&$('* #! 3$ (" C0)&#+(" +%&!'# ("/ #1$ 51+#$, )$--!5 ("/ *!%$ !2 #1$  !-!'("#E2'$$ 0-(**$*

/! "!# &-!# 5+#1 $+#1$' #1$ C0)&#+(" !'  .''$"# J$(' C(*#$'" 0'!.&, 51+ 1  !.-/ *.00$*# ( ".%3$' !2

%(".2( #.'+"0 *+#$*, !' #1$ .*$ !2 /+A$'$"# '(5 %(#$'+(-*T +" #1$  (*$ !2 #1$  !-!'("#E2'$$ 0-(**$* #1$

MUU



 !"#$#%&#' &()* +# $#*,-# -( -.# -#&.%(*(/0 $#1)!$# -( 2$( )&# -.!' &(*()$3 4.!&. !%5(*5# -.# )'# (6

$# )&!%/ ,/#%- ')&. ,' &,$+(%7

89-#%'!5# :8; !<,/!%/ 2$(5! # ! #%-!=&,-!(% (6 ,<+!/)()' <,-#$!,*'3 2,$-!&)*,$*0 !% -.# <($# 4#,-.#$# 

',<2*#'3 =% !%/ 8/02-!,% +*)# ,% 6,!#%&# +#, ' ,% 5#''#*' ,% #5#% -4( +(%# +#, '7 :8; !<,/#' ,*'(

,**(4# -.# ! #%-!=&,-!(% (6 &(*($,%-' !% &(<2*#-#*0 ,*-#$# /*,''#' ,% /*,>#'3 !%&*) !%/ , 6#4 4.!-#?/*,># 

&#$,<!&'3 &(%-,!%!%/ &,*&!)< ,%-!<(%,-# ,' ,% (2,&!=#$3 4.!&. .,5# %(- +##% $#2($-# 6$(< ,%0 (-.#$

&(%-#<2($,$0 '!-#' !% -.# $#/!(%7 @.# '!%/*# &0*!% #$ '#,* ,%,*0'# 4,' 6()% -( +# <, # 6$(< , 5!-$#()'

<,-#$!,*3 ,*-.()/. !-' #9,&- %,-)$# &()* %(- +# #'-,+*!'.#  )# -( !-' '-,-# (6 2$#'#$5,-!(%7

@.# &.,$,&-#$!',-!(% (6 -.# ,*-#$,-!(% *,0#$' (6 -.# /*,''#' ,% -.#  #5!-$!=# /*,''#' ,% /*,>#' 2$(5! # 

, /$#,-  #,* (6 !%6($<,-!(% ,+()- -.# &(<2('!-!(% ,% <($2.(*(/0 (6 -.#'# 2.,'#'7 A% +(-. -.# ',<2*#'

4.#$# /*,'' $#<,!%# ,% &(<2*#-#*0  #5!-$!=# #9,<2*#' -.# '#&(% ,$0 ,*-#$,-!(% *,0#$' 4#$# 6()% -( +#

2$# (<!%,%-*0 ,<($2.()' '!*!&, 4!-. *(4 ,%,*0-!&,* -(-,*' ')//#'-!%/ '!/%!=&,%- .0 $,-!(% (6 -.#'# <,-#$!,*'7

B %)<+#$ (6 -.#  #5!-$!=# /*,''#' ,*'( ., !%&$#,'# *#5#*' (6 ,*)<!%!)< ,% 2(-,'. !% -.# '#&(% ,$0

2.,'#'3 4.!&. 4#$# -.()/.- -( .,5# +#&(<# =9# 6$(< -.# +)$!,* #%5!$(%<#%-  )$!%/ -.# 2$#&!2!-,-!(% (6

-.#'# 2.,'#'7 ;,%0 (6 -.# #9,<2*#' 4.#$# /*,'' $#<,!%# ., .!/. *#5#*' (6 <,/%#'!, !% -.# '#&(% ,$0

*,0#$'3 4#** ,+(5# -.# *#5#*' !% -.# ($!/!%,* /*,''3 +,'# (% -.# &(<2('!-!(%,* <,2'3 -.#'# ,22#,$# -( +#

')+'-!-)-!%/ 6($ '!*!&, !% '(<# $#/!(%' (6 -.# *,0#$' ')//#'-!%/ -.,- -.# <,/%#'!, 6$(< -.# /*,''3 ,*(%/'! #

, &(%-$!+)-!(% 6$(< -.# +)$!,* #%5!$(%<#%-3 4,' +#&(<!%/ !%&($2($,-# !%-( -.# '#&(% ,$ 2.,'#'  )# -(

*(&,* #%5!$(%<#%-,* &(% !-!(%' ,- 2,$-!&)*,$ 2#$!( '  )$!%/ -.# +)$!,* (6 -.#'# (+C#&-'7 D%!1)#*03 5#$0 .!/.

*#5#*' (6 &(22#$ (9! # 4#$# %(-# !% '#5#$,* ,*-#$# -$,%'*)&#%- +*)# /*,'' ',<2*#'3 )2 -( EF -!<#' .!/.#$

-.,% !% -.# ($!/!%,* /*,''3 4.#$# -.,- &()* +# <#,')$# 7 @.!' 4,' -.()/.- -( ')//#'- -.,- &(22#$ !'

<)&. *#'' <(+!*# -.,% <,%0 (6 -.# (-.#$ #*#<#%-' !% -.# /*,''#'3 +#&(<!%/ =9# !%-( -.# '#&(% ,$0 2.,'#'

$,-.#$ -.,%  !")'!%/ !%-( -.# ')$$()% !%/ '(!*'7 @.!' 4,' ')22($-# +0 -.#  !''(*)-!(% #92#$!<#%-' 4.#$#

%( &(22#$ 4,' 6()% !% -.# AGH ,%,*0'#' (6 -.# '(*)-!(%' #5#% ,6-#$ IJ  ,0' ,- , .!/. -#<2#$,-)$# ,% 

 #'2!-# 5#$0 *(4  #-#&-!(% *!<!-' 6($ -.!' #*#<#%- !% -.# ,%,*0'!' )'# 7

@.# <($2.(*(/!#' (6 -.# '#&(% ,$0 ,*-#$,-!(% *,0#$' ,%  #5!-$!=# /*,''#' '.(4# , 5#$0 4! # $,%/#

(6 '-$)&-)$#'3  #/$##' (6 ($/,%!',-!(%3  !$#&-!(%' (6 -.# $#,&-!(% 6$(%- ,% '&,*# (6 -.# *,0#$' 2$( )&# 7

:(<#  !"#$#%&#' 4#$# %(-# +#-4##% -.# ',<2*#' 4!-. /*,'' $#<,!%!%/ ,% -.('# -.,- 4#$#  #5!-$!=# 7

A% /#%#$,* -.# ,*-#$,-!(% *,0#$' ,22#,$# -( +# ,- , '<,**#$ '&,*# !% -.#  #5!-$!=# /*,''#'3 4!-. <($#

',<2*#' .,5!%/ *,<#**,# ,% *,0#$' ,- , ')+?<!&$(% '&,*#7 @.#  #5!-$!=# /*,''#' ,*'(  ! %(- ,22#,$ -(

.,5# -.# &(<2('!-!(%,*  !"#$#%&#'3 4!-.!% -.# ',<# ',<2*#3 '##% !% -.# #9,<2*#' 4!-. /*,'' $#<,!%!%/7

:(<#  !"#$#%&#' 4#$# ,*'( '##% +#-4##%  !"#$#%- &(*()$' (6 /*,'' 4!-. -.# -$,%'*)&#%- ,% (2,1)# /*,''#'

2$( )&!%/ '#&(% ,$0 2.,'#' 4!-.  !"#$#%- -#9-)$#'7 @.!' 4,' 2,$-!&)*,$ ,22,$#%- !% ',<2*#' 4.#$# !%*,0'

(6 (2,1)# /*,'' ,% +( !#' (6 -$,%'*)&#%- /*,'' !% -.# ',<# (+C#&- &()* +# +# &(<2,$# K -.# -$,%'*)&#%-

ELM



 !"##$# %$&'$' %( )*('+,$ -(*$ (* "&.#$'/ 0#-((%1$*0 !"2$*# %1"& %1$ ()"3+$  !"##$#4

51$ 67*"2 '.8*",%.(& "&"!2#$# .&'.,"%$' %1"% %1$ -"9(*.%2 (: %1$ #$,(&'"*2 "!%$*"%.(& !"2$*# 1"' " 1. 1

"-(*)1(+# ,(-)(&$&%/ ;"#$' (& %1$ 1. 1 ;",< *(+&'# #$$& (& %1$ '.8*",%.(& )"%%$*&# (;%".&$'4 =(>$?$*/

#$?$*"! #$,(&'"*2 -.&$*"! )1"#$# >$*$ :(+&' .&,!+'.& " 12'*"%$' #.!.,"%$ "&' #$,(&'"*2 3+"*%@4 51$ (%1$*

-.&$*"! )1"#$# :(+&' >$*$ :*(- .&A!%*"%.(& .& %1$ ,"#$ (: ,"!,.%$ "&' :*(- 1. 1 %$-)$*"%+*$ )*(,$##$#

.& %1$ ,"#$ (: )2*(B$&$ .&,!+#.(&#4 51$ (&!2 (%1$* ,*2#%"!!.&$ )1"#$# :(+&' >$*$ %1$ '$!.;$*"%$!2 "''$'

()",.A$*#/ #+,1 "# ,"!,.+- "&%.-(&"%$4 51$*$ >"# "!#( %1$ )(##.;.!.%2 %1"% %1$*$ -"2 ;$ "& (* "&., ",.'

,*2#%"!!.#$' .&%( %1$ "!%$*"%.(& !"2$*#/ 1(>$?$*/ %1.# ,(+!' &(% ;$ ?$*.A$' "&' ,(&#.'$*";!$ :+*%1$* >(*<

>(+!' ;$ *$3+.*$'4

C&$ -"9(* A&'.& (: %1$ #%+'2 >"# %1"% %1$*$ "))$"*$' %( ;$ &( ,(**$!"%.(& ;$%>$$& %1$ !(,"%.(& (&

#.%$ "&' %1$ '$ *$$ (: )*$#$*?"%.(&/ >.%1 " &+-;$* (:  *(+)# (: (;9$,%# *$,(*'$' "# ;$.& :*(- %1$ #"-$

!(,"%.(& 1"?.& >.'$!2 ?"*2.& #%"%$# (: )*$#$*?"%.(&/ $?$& >1$*$ %1$ (*. .&"!  !"## D>1$& .% ,(+!' ;$

"&"!2#$'E "))$"*$' %( 1"?$ " ?$*2 #.-.!"* ,(-)(#.%.(&4 51.# ,(+!' .&'.,"%$ %1"% %1$ ;+*."! $&?.*(&-$&%

"!#( ?"*.$# ",*(## %1$ #.%$/ '$#).%$ -(#% (: %1$  !"## ;$.& ;+*.$' "% " #.-.!"* !$?$! >.%1.& %1$ -(+&' "&' %1$

*$!"%.?$!2 #-"!! #.@$ (: %1$ ,.%2 D"*(+&' FGG-

 

E4 51.# ?"*."%.(& .& )*$#$*?"%.(& ,(+!' $?$& ;$ #$$& >.%1.&

#.& !$ (;9$,%# >.%1 #$?$*"! ;$"'# #1(>.& #. &.A,"&%!2 -(*$ "!%$*"%.(& (& (&$ #.'$ %1"& %1$ (%1$*4 H*$?.(+#

>(*< (& #.!.,"%$ -.&$*"!# 1"# #+  $#%$' %1"% *$!"%.?$!2 #-"!! ,1"& $# .& %1$ ",%.?"%.(& $&$* .$# (: #(!+%.(&#

.& ()$& #2#%$-# ,"& #. &.A,"&%!2 "8$,% %1$ )*$,.).%"%.(& (: #$,(&'"*2 )1"#$# "&' .% .# )(##.;!$ %1"% %1.#

.# >1"% .# 1"))$&.& "% I+@. >.%1 -.&(* ?"*."%.(&# .& %1$ ;+*."! $&?.*(&-$&% "8$,%.& %1$ *$",%.(&# %1"%

 (?$*& %1$ "!%$*"%.(& (:  !"##4 51.# 1. 1!. 1%# (&$ (: %1$ )*(;!$-# >.%1 +#.& "*,1"$(!( .,"!  !"##$# "#

"&"!( +$# :(* %1$ !(& 7%$*- '.#)(#"! (: &+,!$"* >"#%$/ >1.,1 "*$  $&$*"!!2 '$)(#.%$' .& "# ,!(#$ %( " ,!(#$'

#2#%$- "# )(##.;!$4 =(>$?$*/ .% '($# .&'.,"%$ %1"% %1$ ;+*."! $&?.*(&-$&% .# "# .-)(*%"&%/ (* $?$& -(*$

.-)(*%"&% %1"& ,(-)(#.%.(& .& %1$ "!%$*"%.(& (: #.-.!"*  !"## %2)$#4

51$  !"@$' ,$*"-.,# "&' (%1$* ?.%*$(+# -"%$*."!# >$*$ :(+&' %( "!%$* .& " ?$*2 #.-.!"* >"2 %( %1$  !"##$#/ >.%1

,(-)!$B -(*)1(!( .$# (: #$,(&'"*2 "!%$*"%.(& !"2$*# "&' !"-$!!"* :$"%+*$# ;$.& :(+&' .& -"&2 $B"-)!$#4

=(>$?$*/ %1$ "!%$*"%.(& !"2$*# "))$"*$' %( ;$ "% " #-"!!$* #,"!$ "&' 1"' #(:%$* $' $# %1"& >"# #$$& .&

-(#% (: %1$  !"##$#/ %1$ $B",% *$"#(&# :(* %1.# "*$ +&,!$"*4

J &+-;$* (: $B)$*.-$&%# >$*$ ,"**.$' (+% %( ,(-)"*$ %1$ '.##(!+%.(& *"%$# D.4$4 %1$ ;*$"<.& (: %1$ #.!.,"7

(B2 $& ;(&'# .& %1$  !"## &$%>(*<E :(* *$)!.," "&' "*,1"$(!( .,"!  !"##$#4 K% >"# :(+&' %1"% %1$ '.##(!+%.(&

*"%$# ,(+!' ;$ ,(-)"*$' ;$%>$$&  !"##$# (: %1$ #"-$ ,(!(+*/ '$#).%$ %1$ #!. 1% ,(-)(#.%.(&"! '.8$*$&,$#

;$%>$$& %1$ *$)!.," "&' "*,1"$(!( .,"!  !"##$#4 =(>$?$*/ %1$ ()"3+$ %+*3+(.#$  !"## ;$1"?$' '.8$*$&%!2/

"))$"*.& %( *$",% -(*$ 3+.,<!2 "&' *$!$"#$ -(*$ #.!.," .&%( #(!+%.(& %1"& %1$ %*"&#!+,$&% ;!+$  !"##$#4

51.# >"# +&$B)$,%$' ;"#$' (& %1$ ,(-)(#.%.(&# (: %1.#  !"##/ %1$ ()"3+$ ;!+$  !"## ;$.& 1. 1$* .& !.-$

"&' !(>$* .& "!<"!.# %1"& %1$ %*"&#!+,$&%  !"##$# "&' >(+!' ;$ $B)$,%$' %( ;$ -(*$ '+*";!$4 =(>$?$*/ .%

LMN



 ! "#!! $%& '()' '(& "*&!&+,& #- )+ #"), .&*/ ,)%, 01 )+' 1#+)'&  + '( ! ,)!&/ ,#0%2 $& )3&,' +4 '(& 4%)!!

+&'5#*6/ !0,( )!  '! "#*#! '7/ '(0! !"&&2 +4 0" '(& +&'5#*68$*&)6 +4 *&),' #+! 5 '( + '(& 4%)!!9 :(&!& *)'&!

5&*& &;'*)"#%)'&2 '# ) %#5&* '&1"&*)'0*& )+2 ),*#!! 5 2&* ' 1&!,)%&! )+2 !044&!'&2 '()'  ' 5#0%2 ')6&

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

'(& !,)%& )+2 "*&!&*<)' #+ #- 1)+7 &;)1"%&! #- !0*< < +4 4%)!! #$=&,'! -*#1 >0? 9 @#5&<&*/ ,#+! 2&*)$%7

-0*'(&* 1#2&%% +4 5#*6 5#0%2 $& *&A0 *&2 '# <&* -7 '(&!& 2)')9

B +01$&* #- &;"&* 1&+'! 5&*& ,)** &2 #0' '# '*7 )+2 *&"*#20,& '(& !&,#+2)*7 )%'&*)' #+ %)7&*! !&&+  +

)%1#!' )%% #- '(& >0? 4%)!!&!/ '(& &;,&"' #+! $& +4 '(& $&!' "*&!&*<&2 &;)1"%&!9 :(&!& &;"&* 1&+'!

5&*& %)*4&%7 0+!0,,&!!-0% 5 '( #+%7 '(& <&*7 &)*% &!' !')4&! #- 4%)!! )%'&*)' #+ $& +4 "*#20,&2 5 '( !#1&

"#!! $%& !&,#+2)*7 "()!&!  + ) -&5 &;)1"%&!9 C+& #- '(& 1) + "*#$%&1! 5 '( '(&!& &;"&* 1&+'! 5)! '(&

'(& 2#1 +)+' 1&,()+ !1 #- )%'&*)' #+ )""&)*&2 '# ,()+4&/ 2&!" '& 1&)!0*&! '# )22*&!! $& +4 ')6&+9 D+

'(& *##1 '&1"&*)'0*& )+2 '(& !(#*'&*8'&*1 &;"&* 1&+'! )' EF G/ (72*)' #+ )+2  #+ &;,()+4& )""&)*&2

'# $& '(& 2#1 +)+' 1&,()+ !1 5 '( #+%7 % 1 '&2 +&'5#*6 2 !!#%0' #+9 @#5&<&*/  + '(& %#+4&*8'&*1 EF  G/

5( ,( 5)! #+%7 HI 2)7!/ '(& 1&,()+ !1 !5 ',(&2 '# +&'5#*6 2 !!#%0' #+ $&'5&&+ JE )+2 HI 2)7!/ 2&!" '&

'(& "@ $& +4 ,(&,6&2 )+2 '(& '&1"&*)'0*& *&1) + +4 ,#+!')+'9 :( ! 5#*6 ( 4(% 4('&2 '(& 2 K,0%' &! #-

*&"*#20, +4 %#+48'&*1 $&()< #0*!  + '(& %)$#*)'#*7 #<&* !(#*' ' 1&!,)%&! )+2  '  ! "#!! $%& '()' %#+4&*8'&*1

&;"&* 1&+'! ,#0%2 "*#20,& 1#*& 0!)$%& *&!0%'!9

:(& 5#*6 #+ '(& )%'&*)' #+ #- '(& >0? 4%)!!&! )+2 '(& &;"&* 1&+'! #+ 4%)!!&! #- ) ! 1 %)* ,#1"#! ' #+

()<& !044&!'&2 '()'/ )%'(#04( ! 1"% .&2 ,#1"#! ' #+ *&"% ,) 4%)!!&! ,)+ $& 4##2 )+)%#40&! -#* )*,()&#8

%#4 ,)% &;)1"%&!/ )+2 *&)!#+)$%& '(&#*&' ,)% 2 !!#%0' #+ *)'&! ,)+ $& #$') +&2 -*#1 &;"&* 1&+'!/ '(&*& )*&

! 4+ .,)+' % 1 ')' #+!  + 1#2&%% +4 '(& )%'&*)' #+ #- 4%)!!&!  + )+ #"&+ !7!'&19 :(& >0? 4%)!!&! !(#5 )+

 +,*&2 $%& <)* &'7  + '(& 1#*"(#%#47 )+2 ,#1"#! ' #+ #- '(& !&,#+2)*7 )%'&*)' #+ %)7&*! )+2 1 +#* <)* )' #+!

 + '(& $0* )% &+< *#+1&+' ),*#!! <&*7 !1)%% *&4 #+! )""&)*! '# $& '(& 1#!' % 6&%7 *&)!#+ -#* '( ! <)* )' #+9

:( !  ! &;'*&1&%7 2 K,0%' '# *&,*&)'&  + ) %)$#*)'#*7 &;"&* 1&+'/ ")*' ,0%)*%7  + '(& ,)!& #- >0? 5(&*&

'(&*& )*& !#1& 0+6+#5+ <)* )$%&!  + '(& $0* )% &+< *#+1&+'9 :(&*&  ! )%!# '(& 2 K,0%'7 #- 1)6 +4 !0*& '()'

'(& 1&,()+ !1 #- )%'&*)' #+ *&1) +! ,#+!')+' '(*#04(#0' '(& &;"&* 1&+'/ )! 5)! -#0+2  + '(& &;"&* 1&+'!

%##6 +4 )' !&,#+2)*7 "()!&!9

:(& 0!& #- )*,()&#%#4 ,)% 4%)!!&! )! )+)%#40&! -#* %#+48'&*1 2 !"#!)% #- +0,%&)* 5)!'& 4%)!!&! ()! $&&+

&;'&+! <&%7 2 !,0!!&2  + '(& % '&*)'0*& )+2 2&!" '& '(& 2 3&*&+,&!  + ,#1"#! ' #+ +)'0*)% )+2 )*,()&#%#4 ,)%

4%)!!&! *&1) + '(& #+%7 5)7 '# &;)1 +& <&*7 %#+48'&*1 "*#,&!!&!  + ) +)'0*)% $0* )% &+< *#+1&+'/ ")*' ,0%)*%7

*&4)*2 +4 '(& "#'&+' )% "*#$%&1! #- ),,&%&*)'&2 '&!'! +#'&2 )$#<&9 :( ! !'027 ()!  +2 ,)'&2 '()' '(& $0* )%

&+< *#+1&+'  ! )!  1"#*')+' )! 4%)!! ,#1"#! ' #+  + '(& )%'&*)' #+ #- 4%)!!&!9 L044&!' +4 '()' 2 3&*&+,&!

 + ,#1"#! ' #+ $&'5&&+ +0,%&)* 5)!'& 4%)!!&! )+2 )*,()&#%#4 ,)% 4%)!!&! 1)7 $& %&!! ! 4+ .,)+' '()+ '(&

2 3&*&+,& $&'5&&+ '(& #"&+ !7!'&1! #- )*,()&#%#4 ,)% $0* )% &+< *#+1&+'! )+2 '(& ,%#!&2/ 1#*& ,#+'*#%%&2/

MEN



 !"#$% &'(#")'*&'+, )- '!.%&$" /$,+& 0%$,,&,1 23& !,& )- 4$+$ -")* $".3$&)%)0#.$% 0%$,,&, #' ,+!4#&, %))5#'0

$+ +3& %)'06+&"* &7&.+, )-  !"#$% )- '!.%&$" /$,+& 0%$,,&, +3&"&-)"& 3$, +)  & .$"&-!%%8 $99%#&41

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

: '!* &" )- $"&$, -)" -!"+3&" ,+!48 /&"& 3#03%#03+&4 #' +3#, ,+!48 #'.%!4#'0 +3& '&&4 -)" *)"& /)"5 )'

4#,+#'0!#,3#'0  &+/&&' ;$+& <")'=& :0& $'4 %$+&" 9&"#)4 9%$'+ $,3 0%$,,&,> $, ,)*& )(&"%$9 /$, ')+&4 /#+3#'

+3#, 9")?&.+1 23& +"$.& &%&*&'+ $'4 #,)+)9#. .)*9),#+#)' )- +3& ;$+& 0%$,,&, /)!%4  & (&"8 #'+&"&,+#'0 +)

&,+$ %#,3 $, #+ .)!%4 0#(& $' #'4#.$+#)' )- %).$% 9")4!.+#)' )" #*9)"+&4 0%$,,&, $'4 3)/ +3&8 "&%$+&4 +) +3&

&$"%#&" &@$*9%&,1

A' +&"*, )- +3& .)*9),#+#)'$% 4#7&"&'.&,  &+/&&' )9$B!& $'4 +"$',%!.&'+ 0%$,,&, -!"+3&" /)"5 )' +3&

&7&.+, )- $ 9$"+#'0 %$8&" /)!%4  & "&B!#"&4 +) %))5 $+ +3#, #' *)"& 4&+$#%1 A' $44#+#)' -!"+3&" &@9&"#*&'+,

!,#'0 $ /#4&" "$'0& )- *&%+#'0 +&*9&"$+!"&, $'4 +#*#'0, /)!%4  & !,&-!% +) &,+$ %#,3 9),,# %& "&$,)', -)"

+3& 4#7&"&'.& ) ,&"(&41 C!$'+#-8#'0 +3& &7&.+, )- +&*9&"$+!"& $'4 .)*9),#+#)' )' +3& .)99&" .)%)"$'+

#' ;$+& <")'=& :0& 0%$,,&, /)!%4 $%,)  &  &'&D.#$%1 : "$'0& )- +"$.& &%&*&'+ .)*9),#+#)', /&"& ')+&4 #'

+3& )9$B!& +!"B!)#,&> $'4 )+3&" .)%)!"> 0%$,,&, -")* E!=# $'4 -!"+3&" "&,&$".3 )' -!"+3&" ,$*9%&, /)!%4

 & !,&-!%1

23& ,+!4#&, )- +3& $%+&"$+#)' )- +3& E!=# 0%$,,&, #'4#.$+&4 +3$+ +3#, #, $ 3#03%8 .)*9%&@ $'4 ($"#$ %&

9").&,,1 : 0"&$+ 4&$% )- 9)+&'+#$% &@9&"#*&'+$% /)"5 3$,  &&' #'4#.$+&4  8 +3& .!""&'+ ,+!48 #'.%!4#'0

%))5#'0 $+ +3&  &3$(#)!" )- )@#4&, ,!.3 $, $%!*#'#!*> 9)+$,3> *$0'&,#$ $'4 .)99&"  )+3 #' +3& 0%$,,

$'4 #' +3&  !"#$% &'(#")'*&'+ ,)%!+#)' #' +3& .)*9),#+#)' )- ,&.)'4$"8 $%+&"$+#)' %$8&",1 F)" &@$*9%&> 4)

*$0'&,#$6"#.3 ,&.)'4$"8 %$8&", "&B!#"& *$0'&,#$ #' +3& 0%$,,> #' ,)%!+#)' )"  )+3G H)/&(&"> $, $%"&$48

')+&4 9")4!.#'0 +3& ,&.)'4$"8 %$8&", .$'  & 9") %&*$+#. $'4 *!.3 %)'0&"6+&"* &@9&"#*&'+,> 9$"+#.!%$"%8

,#*!%$+#'0 +3&  !"#$% &'(#")'*&'+ /)!%4  & "&B!#"&41 :')+3&" $,9&.+ 3#03%#03+&4  8 +3#, ,+!48 #, +3&

 &3$(#)!" )- )9$.#D&4 0%$,,&,1 23&8 $99&$"&4 +) 3$(& ,%#03+%8 4#7&"&'+ ,&.)'4$"8 $%+&"$+#)' %$8&", +) +3&

)+3&" .)%)!", )- 0%$,,&, $'4 +3& )9$B!& +!"B!)#,& 0%$,, 3$4 $ -$,+&" 4#,,)%!+#)' "$+& +3$' +3& +"$',%!.&'+

 %!& 0%$,,&,1 F!"+3&" &@9&"#*&'+, )' $%% .)%)!", )- 0%$,, /)!%4  & !,&-!% +) ,&& #- +3#, #, $%/$8, +3& .$,&>

)" #- +3& )9$B!& 0%$,, #' +3#, ,+!48 /$, !'!,!$% #' ,)*& /$81

IJK



 ! "#$#%#&'#(

 !"!#$ % !&$ '()"(*+& ', -./0, 12(#3+$4&!356 !&$ 75&(856 6+&*8#!5&8* +& #(!685+& #!8(* !3+&" 35&(#!)*

!&$ !9:(+:* *+):85+&*, ;, 12(+#(856!) 6+&*5$(#!85+&*,  3(#56!& <+:#&!) += >65(&6( 0/0? 0@AB0/C,

 77(#3!&* %DDE !&$ >62F!#8G ED, 0HH@, 12( !#62!(+)+"4 += >4#5!? =#+3 6+3I)(J 2:&8(#B"!82(#(#* 8+

(!#)4 :#K!& *+65(85(* L6!, -MNHHH 8+ @HH OPQ, P!3K#5$"(?P!3K#5$"( R&5S(#*584 %#(**,

 #85+)5 EN  &"()5&5 ; !&$ %+))!  , 0HH/, P#4*8!)* !&$ I2!*( 8#!&*585+&* 5& I#+8+25*8+#56 ")!** 3!8(#5!)*,

%2!*( 1#!&*585+&* /-L0B@Q? 0@@B0C0,

O!#!" T, -.AH, D(*+I+8!35!& P+#(B=+#3($ U(**()* L-CHHBCHOPQ, ;&? E)!** !&$ E)!**3!75&" 5&  &65(&8

D(*+I+8!35!?  & V$585+& += 82( P:&(5=+#3 1(J8* F2562 6+&8!5& ;&*8#:685+&* =+# E)!**3!7(#* F582 !

P!8!)+":( += >:#S5S5&" WKX(68*, Y(F Z+#7? P+#&5&" D:*(:3 += E)!** %#(**, -@-B-.A,

O!#7+:$!2 < !&$ '(&$(#*+& <, 0HHM, %)!&8 !*2(* =#+3 >4#5! !&$ 82( 3!&:=!68:#( += ! ")!**? (82&+"#!I256

!&$ *65(&85[6 !*I(68*, 12( <+:#&!) += E)!** >8:$5(* \/? 0.AB@0-, O((#7(&* ]EP, 0HH@,  3K(# 62#+B

3+I2+#( =+#3!85+& 5& *:)I2:#B !&$ 5#+&B6+&8!5&5&" *+$!B)53(B*5)56! ")!**(*, E)!** >65(&6( !&$ 1(62&+)+"4

AML\Q? -MMB-AC,

O((#7(&* ]EP, 0HH@,  3K(# 62#+3+I2+#( =+#3!85+& 5& *:)I2:#B !&$ 5#+&B6+&8!5&5&" *+$!B)53(B*5)56!

")!**(*, E)!** >65(&6( !&$ 1(62&+)+"4 AML\Q? -MMB-AC,

O(#"+^(& P, 0HHC, 12( P4I#5+8 O#+&G(  "( %+88(#4 =#+3 >5# _(+&!#$ `++))(4a* VJ6!S!85+&* !8  )!)!72

L1())  862!&!Q, P+&8#5K:85+&* 8+ 82( P2#+&+)+"4 += 82( V!*8(#& D($58(##!&(!&N U+):3( U, `5(&? U(#)!"

$(# b*8(##(5625*62(&  7!$(35( $(# `5**(&6#!=8,

O(#&2!#$**+& D1, 0HHC, ](6)!535&" ! %):&$(#($ %!*8?  #62!(+)+"4 !&$ Y!85+& O:5)$5&" 5& D+$(#& ;#!9,

 :*85&?R&5S(#*584 += 1(J!* %#(**,

O5)$*8(5& WN 1#+85"&+& PN %+G+ D !&$ <:))5(& D, 0HHA, D+$())5&" ")!** !)8(#!85+& 5& !& !)8(#($ !#"5))!6(+:*

(&S5#+&3(&8, <+:#&!) += Y:6)(!# D!8(#5!)* @M0? \.@BCH-,

O53*+& D !&$ c#((*8+&( ;P, -.//, >+3( V"4I85!& E)!** $!8($ K4 ]+4!) 5&*6#5I85+&, <+:#&!) += E)!**

>8:$5(* @H?--B-C,

O#(23 RN E+#K:*25&!  !&$ D+88(#*2(!$ T, 0HHC, 12( #+)( += 356#++#"!&5*3* !&$ K5+[)3* 5& 82(

K#(!7$+F& += 9:!#8G !&$ ")!**, %!)!(+"#!I24N %!)!(+6)53!8+)+"4N %!)!(+(6+)+"4 0-.? --AB-0.,

O#5))N ],',N -.AHN 12( P2(356!) 5&8(#I#(8!85+& += 82( 1(J8*N 5&? WII(&2(53N  ,_,N E)!** !&$ E)!**3!75&"

5&  &65(&8 D(*+I+8!35!?  & V$585+& += 82( P:&(5=+#3 1(J8* `2562 P+&8!5& ;&*8#:685+&* =+# E)!**3!7(#*

`582 ! P!8!)+":( += >:#S5S5&" WKX(68*N P+#&5&"? 12( P+#&5&" D:*(:3 += E)!** %#(**N -HCB-0\,

O#5)) ]', -...!, P2(356!) !&!)4*(* += (!#)4 ")!**(*N S+):3(* - LP!8!)+":(*Q, P+#&5&"N Y(F Z+#7? P+#&5&"

D:*(:3 += E)!**,

-A-



 !"## $%& '((()& *+,-"./# /0/#12,2 34 ,/!#1 5#/22,26 73#8-,2 9 :;/)#,2<6 *3!0"056 =,> ?3!@A *3!0"05

B82,8- 34 C#/22&

 !1., ;& 9DDE& F,GG,!2 34 G+, C!,/G H"052 34 G+, /0.",0G =,/! I/2GA ;+, $31/# *3!!,2J30K,0., 34 G+,

F/G,  !30L, M5,& $38G#,K5,A F30K30&

 8.@>/#G,! *N6 O,K,!230 F$ /0K B.P/1 CF& '(Q9& ;+, ,R,.G2 34 28!4/., /!,/ G3 23#8G"30 73#8-, !/G"3

/0K 28!4/., !385+0,22 30 5#/22 #,/.+"05& S38!0/# 34 =30T*!12G/##"0, U3#"K2 V(A E(WTV'9&

 80@,!  *& '((V& B3#,.8#/! -,.+/0"2-2 43! .3!!32"30 34 2"#"./G, /0K 2"#"./G, 5#/22,2& S38!0/# 34 =30T

*!12G/##"0, U3#"K2 'W(A EDDTEDQ&

 8!"05+ O& '(XD& U3"#2 /0K 23"# .30K"G"302 "0 Y!/Z&  /5+K/KA B"0"2G!1 34 M5!".8#G8!,&

 8G#,! H%6  ,!5"0 BS6 %/00/43!K PB & '([D& */#."8- M0G"-30/G,2& I#,.G!3.+,-"./# U3.",G1 S38!0/#

(W:V<A ''WT'99&

*/"##,G,/8 *6 M05,#" \6 ],7!,8^ \6 C"0 U6 S,2G"0 S6 S3##"7,G O /0K UJ/##/ _& 9DDQ& Y02"5+G "0G3 2"#"./G,T5#/22

.3!!32"30 -,.+/0"2-2& =/G8!, B/G,!"/#2 WA (WQT(QE&

*/!-30/ =6 P"##,5/2 BM /0K \,!0/0K,L =/7/!!3 SB& 9DDX& *+/!/.G,!"2/G"30 34 /0 "0G,!-,K"/G, K,./1

J+,03-,030 34 +"2G3!"./# 5#/22,2& S38!0/# 34 B/G,!"/#2 U.",0., V' 9EE(T9EVX&

*+/7, ;6 \!85",! O6 M1!/# M /0K C"0 U& 9DDW& U3#"K 2G/G, K"R82"30 K8!"05 08.#,/! 5#/22 !,2"K8/# /#G,!/G"30

"0 23#8G"30& S38!0/# 34 =8.#,/! B/G,!"/#2 EX9A VXXTVWE&

*+",!/ I /0K UJ,"2,! IM& '(9VT'(9[& M =,> \/.G3! "0 G+, %"2G3!1 34 G+, M0.",0G I/2G& ;+, M008/# 34

G+, M-,!"./0 U.+33#2 34 _!",0G/# $,2,/!.+ XA W[T(9&

*3.+!/0, ,G /#& ;+, "04/0G !,-/"02 4!3- =8L"6 "0 J!,J/!/G"30&

*3^ CM /0K \3!K  M& '(Q(& ;+, .3!!32"30 34 5#/22 30 G+, 2,/ ),K& S38!0/# 34 B/G,!"/#2 U.",0., 9VA

E'VXTE'[E&

*!3> O& 9DDQ& B"0,!/# >,/G+,!"05 "0 43!,2G 23"#2 /0K "G2 !,#,7/0., G3 G+, J!,2,!7/G"30 34 G+, )8!",K

/!.+/,3#35"./# !,238!.,& S38!0/# 34 M!.+/,3#35"./# U.",0., E[A 99X9T99WE&

*8##"G1  ]& '(WQ& I#,-,0G2 34 `T!/1 K"R!/.G"30& U,.30K ,K"G"30& $,/K"05AMKK"230Ta,2#,1&

*8!G" I6 *!37"2",! SF6 B3!7/0 C /0K H/!J3R MB& 9DDX& F305TG,!- .3!!32"30 34 G>3 08.#,/! >/2G, !,4,!,0.,

5#/22,2 :Ba /0K U_=XQ<A / @"0,G". /0K -"0,!/# /#G,!/G"30 2G8K1& MJJ#",K C,3.+,-"2G!1 9'A ''[9T''XQ&

]/#  "/0.3  6  ,!G30.,##3 $6 B"#/0,2, F /0K  /!"230 U& 9DDV& C#/22,2 30 G+, 2,/),KA 28!4/., 2G8K1 34

.+,-"./# .3!!32"30 "0 280@,0 $3-/0 5#/22,2& S38!0/# 34 =30T*!12G/##"0, U3#"K2 EVEA ('T'DD&

]/#  "/0.3  6  ,!G30.,##3 $6 B"#/0,2, F /0K  /!"230 U& 9DD[& C#/22 .3!!32"30 /.!322 G+, M#J2A M 28!4/.,

2G8K1 34 .+,-"./# .3!!32"30 34 5#/22,2 4380K "0 -/!"0, /0K 5!380K ,07"!30-,0G2& M!.+/,3-,G!1 VW:9<A

E['TEXD&

'W9



 !"# $%& '(()& *+",-.,"/ .#01,-.2!/3 ,415/!0 5/"67" 65!,-+46,453& 89.,9!6-!+:;./!3&

 !<+36! *= >43,! ?= @+ABC"-1//4 D= @+!7.# E= E.+F C= C,4-- %= C94+-/"#0 ?= C,9#!.0!+ $ "#0 ;"/-4# G&

'((H& I64-45., 0.6,+.7.#"#-6 A!-J!!# K"-! >+4#L! ?<! </"66 M+47 @<35- "#0 -9! D!"+ @"6-& ?+,9"!47!-+3=

.# 5+!66&

 ! G"+-.#4 C& '((N& ? O!#-"-.2! 89+4#4/4<3 4M -9! E.#<047 4M -9! G.--"#. M+47 .-6 +.6! -4 -9! %!.<#

4M O1P+"--"& I#: Q Q1#<!+ "#0 % *+1L6.#6LF3 R!06S G!6454-"7."#  "+F ?<! %!2.6.-!0& *+4,!!0.#<6 4M

"# I#-!+#"-.4#"/ 84#M!+!#,! 4M C8I@G '((( RT.!##" U-9 V H-9 D42!7A!+ '(('S& 84#-+.A1-.4#6 -4 -9!

89+4#4/4<3 4M -9! @"6-!+# G!0.-!++"#!"# T4/17! TI& T.!##": T!+/"< 0!+ W6-!++.!,9.6,9!# ?F"0!7.! 0!+

;.66!#6,9"M-!#& X)BN'&

 47!#.,9B8"+A4 GBO=  47!#.,9B8"+A4 ?= Y6!-!B84+-.#" K "#0 C"1+.B*!+.6 GB8& '((Z& ? C-103 4#

84++46.4# *+4,!66!6 4M ?+,9"!4/4<.,"/ [/"66 M+47 -9! T"/!#,."# %!<.4# RC5".#S "#0 .-6 84#64/.0"-.4#

O+!"-7!#-& G.,+4,9.7.," ?,-" \)N: \'XB\N'&

 4+!716 %Q& \HHN& [/"66 C,.!#,!& C!,4#0 !0.-.4#& K4#04#: $49# ;./!3 ] C4#6

@<!+-4# %^& '(()& *936.,"/ 5+.#,.5/!6 4M !/!,-+4# 7.,+46,453: "# .#-+401,-.4# -4 O@G= C@G "#0 ?@G&

D!J _4+F:C5+.#<!+ C,.!#,! ` A16.#!66 7!0."&

@9+.,9 %;& \HXH& O9! K"-!+ 81/-1+!6 "- _4+<"# O!5!& I#: C-"++ %^C& \HXH& D1L.: +!54+- 4# -9!

!a,"2"-.4#6 "- _4+<"# O!5" "#0 E.+F1F= I+"b: ,4#01,-!0 A3 Q"+2"+0 c#.2!+6.-3 .# ,4#d1#,-.4# J.-9 -9!

?7!+.,"# C,944/6 4M Y+.!#-"/ %!6!"+,9 "#0 -9! c#.2!+6.-3 G16!17 4M *9./"0!/59."= \H'eB\HX\ T4/17! I

O!a-& 8"7A+.0<! G?: Q"+2"+0 c#.2!+6.-3 *+!66& )N)B)ZH&

@/BC9"73 OG= K!J.#6 $=  41</"6 %;& \He'& O9! 0!5!#0!#,! 4# -9! 5Q 4M -9! 0!,47546.-.4# 4M </"66!6

A3 "b1!416 64/1-.4#6& [/"66 O!,9#4/4<3 \XRXS: U\BUe&

@/BC9"73 OG& \HeX& O9! ,9!7.,"/ 01+"A./.-3 4M E'YB8"YBG<YBC.Y' </"66!6& *936.,6 "#0 ,9!7.6-+3 4M

</"66!6 \NR\S: \B)&

@#2.+4#7!#-"/ *+4-!,-.4# ?<!#,3& '(('& G!-9406 M4+ G!"61+.#< -9! ?,1-! O4a.,.-3 4M @f1!#-6 "#0

%!,!.2.#< ;"-!+6 -4 ^+!69J"-!+ "#0 G"+.#! Y+<"#.676& ^.M-9 !0.-.4#&

@+ABC"-1//4 D= C94+-/"#0 ?$ "#0 @+!7.# E& ? ,9!7.,"/ "#0 7.#!+"/4<.,"/ 6-103 4M D1L. ;"+! "#0 4-9!+

K"-! >+4#L! ?<! ,!+"7.,6& I# 5+!5"+"-.4#&

@+#6A!+<!+ ^G& \HU(& O9! +4/! 4M 74/!,1/"+ J"-!+ .# -9! 0.g16.2! -+"#654+- 4M 5+4-4#6 .# </"66!6& *936.,6

"#0 89!7.6-+3 4M [/"66!6 '\RNS: \NZB\NH&

^!"+# C= G,*9"./  C "#0 Y"F/!3 T& '((N& %447 -!75!+"-1+! ,4++46.4# 4M 716!17 </"66: "# .#2!6-.<"-.4#

16.#< /4JB!#!+<3 CIGC& ?55/.!0 C1+M",! C,.!#,! 'X\B'X': )\(B)\N&

\eX



 !"#$ %& '()*"+, -%& ."/!$*01 2 "$3 4",,"#!5 67 899:7 4; <%='% "$",>?+? 0@ (0##03+$/ AB?!BA /,"??7

CDD,+!3 %B#@"(! %(+!$(! 8E8F GHI:<GHIJ7

 !,3A"$ '.7 899:7 -+D,0A"(> K> -!?+/$F LBMB#> C#N? "$3 "$ O=$N!#$"N+0$", %N>,!P +$ N*! C$(+!$N Q!"#

6"?N& HR99<H899 2S67 S*+("/0 "$3 L0$30$F T$+U!#?+N> 0@ S*+("/0 )#!??7

 !##"$3 V& CK3!,0B"? C "$3 W#"AK0X 27 899:7 Y"N!# 3+1B?+0$ +$ N*! ?+AB,"N!3  #!$(* $B(,!"# X"?N!

/,"?? %;Q :Z (0$N"(N+$/ ?+,+(" #+(* ?0,BN+0$?F 6MD!#+A!$N", "$3 A03!,,+$/7 [0B#$", 0@ QB(,!"# '"N!#+",?

IEEF ER<:G7

 #!!?N0$! =S7 899H7 )0?N<3!D0?+N+0$", S*"$/!? +$ C#(*"!0,0/+(", S!#"A+(? "$3 W,"??!?7 =$ - 2#0N*X!,,

"$3 C' )0,,"#3 \!3?] ."$3K005 0@ C#(*"!0,0/+(", %(+!$(!?7 L0$30$F[0*$ Y+,!> "$3 %0$? LN37 :HE<:8E7

 #+!3A"$$ C.7 HJZG7 40X"#3? " #!,"N+U! (*#0$0,0/> "N QB^+7 =$ %NB3+!? 0$ N*! S+U+,+^"N+0$ "$3 SB,NB#! 0@

QB^+ "$3 N*! .B##+"$?7 _0,BA! 87 W!$!#", ?NB3+!? "$3 !M("U"N+0$? "N QB^+ J`H7 H9H<HI97

 #!+3A"$ =& 4#!AK0B#  Y "$3 .B/*!? a67 HJJG7 ;K?+3+"$ .>3#"N+0$ -"N+$/7 =$F a6 4">,0# "$3 '[

C+N5!$ \!3?] S*#0$0A!N#+( 3"N+$/ +$ "#(*"!0,0/>7 Q!X b0#5F),!$BA7 8JG<I887

 #+N^ 2 "$3 Q0/B!#" S7 899J7 '+$!#", )#!(+D+N"N+0$ V+$!N+(?7 =$F 6. ;!,5!#? "$3 [ %(*0NN \!3?] 4*!#<

A03>$"A+(? "$3 V+$!N+(? 0@ X"N!#<#0(5 +$N!#"(N+0$?7 a!U+!X? +$ '+$!#",0/> "$3 W!0(*!A+?N#>& _0, G9F

IGH<RH97

 #B/+!# )& W+$ %& '+$!N b& S*"U! 4& 20$+$ 2& W030$ Q& L"#N+/B! [<6& [0,,+U!N )& C>#", C& -! Y+$3N L "$3

%"$N"#+$+ W7 899Z7 %;Q:Z $B(,!"# /,"?? 3+??0,BN+0$ 5+$!N+(?F SB##!$N ?N"N! 0@ 5$0X,!3/! "$3 K"?+? 0@ N*!

$!X WaCCL A03!,7 [0B#$", 0@ QB(,!"# '"N!#+",? IZ9F Z<8H7

W"N!? '<.S7 HJZH7 C,","5* L!U!,? _= "$3 _F C a!<!M"A+$"N+0$ 0@ " A+3<%!(0$3 '+,,!$+BA 2SF C S*#0$0<

,0/+(", a!"??!??A!$N7 '0$0/#"D*+( [0B#$",? 0@ N*! Q!"# 6"?N7 %>#0<'!?0D0N"A+"$ %NB3+!? R`87

W!NN!$? aW7 HJIJ7 S*!A+(", "$3 '+(#0?(0D+( 6M"A+$"N+0$ 0@ N*! W#!!$ W,"^! ;Kc!(N? @0B$3 "N QB^+7 =$F

%N"## a %7 HJIJ7 QB^+F #!D0#N 0$ N*! !M("U"N+0$? "N b0#/"$ 4!D" "$3 V+#5B5& =#"dF (0$3B(N!3 K> ."#U"#3

T$+U!#?+N> +$ (0$cB$(N+0$ X+N* N*! CA!#+("$ %(*00,? 0@ ;#+!$N", a!?!"#(* "$3 N*! T$+U!#?+N> 'B?!BA 0@

)*+,"3!,D*+"& HJ8G<HJIH _0,BA! = 4!MN7 S"AK#+3/! 'CF ."#U"#3 T$+U!#?+N> )#!??7 E8I<E8E7

W+,,+!? V[% "$3 S0M C7 HJZZ7 -!("> 0@ A!3+!U", ?N"+$!3 /,"?? "N b0#5& S"$N!#KB#> "$3 S"#,+?,!7 W,"?N!(*<

$+?(*! 2!#+(*N! :H\I]F GE<ZR7

W+$ %& [e/0B S&  #B/+!# ) "$3 '+$!N b7 899Z7 4*!0#!N+(", (0$?+3!#"N+0$ 0$ N*! "DD,+("N+0$ 0@ N*! C"/""#3<

.!,/!?0$ #"N! ,"X N0 N*! 3+??0,BN+0$ 0@ ?+,+("N! A+$!#",? "$3 /,"??!?7 S*!A+(", W!0,0/> IEEF HR<8R7

W0,3?N!+$ %'7 HJGJ7 )#!<a0A"$ "$3 !"#,> a0A"$ /,"?? +$ N*! S0#$+$/ 'B?!BA 0@ W,"??7 S0#$+$/FS0#$+$/

'B?!BA 0@ W,"??7

HGR



 !"#$%&'( )* +&,-./0 1* )!0 1* 2034( 5* 678"'( 9* 2':$8'( 6* ;4,0&/ 2 4(# <'784&" )= >??@= ;74(('(A

&"&7%/!( 3'7/!$7!B0 4(# CD/40 3'7/!4(4"0$'$= +&, E!/FG9"&(.3 9/&$$=

 !!#8&, 9)* H.3B8/&0$ ) 4(# I&4("4(# J= >??K= 6"&7%/!( 3'7/!$7!B0 4(# 4(4"0$'$= 2!(#!(G L40"!/ 4(#

M/4(7'$=

 /43-!, I= KNN>=  &!78&3'74" OBB/!478 %!  "4$$ 1'$$!".%'!(= P(G 16 5"4/F 4(# IQ R!'%!$ S&#$T

5!//!$'!( !:  "4$$* 5&/43'7$ 4(# 5&/43'7 ;.B&/7!(#.7%!/$= +!0&$G U'""'43 O(#/&, 9.-"'$8'(A= K>VDKW>=

 /43-!, I= >??X= +.7"&4/ U4$%&  "4$$&$ Y H!, 1./4-"&Z 6"&3&(%$ >G @W[D@XV=

 /43-!, I 4(# <\""&/ J= >??K= M'/$%D!/#&/ #'$$!".%'!( /4%& "4, 4(# %8& /!"& !: $./:47& "40&/$ '( A"4$$

B&/:!/34(7& 4$$&$$3&(%= )!./(4" !: +.7"&4/ <4%&/'4"$ >N]G KK>DK>V=

 /43-!, I 4(#  '^4.% 6= >??X= 5!.B"'(A !: 58&3'74" 9/!7&$$&$ '( %8& +&4/ M'&"#= <4%&/'4"$ J&$&4/78

;!7'&%0 ;03B!$'.3 9/!7&&#'(A$ N@>G WWDXX=
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Appendix 1 

Standard data for SEM-WDS 

Standard composition :    

 JAD3  STD048 = O  : 47.6%, Na : 11.28%, Mg : 0.05%, Al : 13.33%, Si : 27.79%, Ca : 0.08%, Fe : 0.%  

 WOL4  STD097 = O  : 41.04%, Si : 23.8%, Ca : 34.16%, Fe : 0.6%, Mn : 0.05%  

 FOR  STD277 = O  : 45.48%, Mg : 34.55%, Si : 19.98%  

 COR4  STD028 = Al : 52.9242%, O  : 47.0758%  

 APA2   STD217 = O  : 38.94%, F  : 1.75%, Si : 0.1%, P  : 18.34%, S  : 0.06%, Ca : 37.04%, Cl : 1.94%, 

Sr : 0.47%, Ce : 0.32%, Na : 0.13%  

 KBR3  STD075 = K  : 32.8551%, Br : 67.1449%  

 WOL STD097 = O  : 41.04%, Si : 23.8%, Ca : 34.16%, Fe : 0.6%, Mn : 0.05%  

 MNT  STDIC = Mn : 36.4219%, Ti : 31.756%, O  : 31.8221%  

 CRO2  STDIC = Cr : 68.4195%, O  : 31.5805%  

 FEO  STDIC = O  : 30.07%, Fe : 69.93%  

 PCO  STD121 = Co : 100.%  

 NIO2  STDIC = Ni : 78.5839%, O  : 21.4161%  

 CU2   STD123 = Cu : 100.%  

 ZNS2  STDIC = Zn : 67.1%, S  : 32.9%  

 GAA   STD208 = Ga : 48.208%, As : 51.792%  

 CEL3  STD026 = O  : 34.84%, S  : 17.45%, Sr : 47.7%  

 CAS   STD024 = Sn : 78.7644%, O  : 21.2356%  

 PSB   STD109 = Sb : 100.%  

 BAR2 = Ba : 58.8415%, S  : 13.7367%, O  : 27.4218%  

 VAN  STDIC = O  : 13.55%, Cl : 2.55%, V  : 10.78%, Pb : 73.12%  

 

  



Table a – detection limit data (ppm, wt%) for SEM-WDS analysis (run 13 Jul 2009) 

Detection limit data (ppm, wt %) for SEM-WDS (run 13 Jul 2009) 

               Point Na Si Mg Al P K Ca Ti Cr Mn Fe Co Ni Cu Zn Sr Sn Sb Ba S Cl Pb 

1 / 1 .  204 130 94 86 245 221 245 162 146 507 486 219 221 279 710 459 343 358 506 164 159 457 

1 / 2 .  189 124 94 84 242 224 245 166 143 517 531 224 221 277 770 455 335 355 506 172 155 434 

1 / 3 .  194 125 95 84 239 233 238 158 144 514 549 216 225 275 780 453 346 348 493 162 140 428 

1 / 4 .  375 131 105 93 238 239 265 167 150 513 561 227 235 294 737 463 357 382 533 174 164 460 

1 / 5 .  405 134 105 94 224 246 268 165 148 565 553 233 238 291 815 473 360 380 512 169 165 459 

1 / 6 .  411 132 107 95 239 214 258 162 150 587 566 227 232 296 725 472 356 374 526 183 155 468 

1 / 7 .  409 131 109 94 243 240 272 161 150 480 555 233 230 288 814 478 346 389 522 158 155 480 

1 / 8 .  417 131 105 94 231 209 266 163 146 458 559 228 234 283 757 475 361 368 539 148 155 454 

1 / 9 .  201 128 94 85 234 226 260 163 146 478 533 216 230 282 740 458 347 361 504 145 160 461 

1 / 10 .  289 131 103 89 295 244 288 166 149 569 544 232 236 293 821 468 338 377 527 168 146 467 

1 / 11 .  428 129 108 93 257 238 280 167 151 503 562 229 248 283 776 466 348 376 531 165 151 466 

1 / 12 .  424 135 107 94 253 227 264 164 151 532 518 230 228 291 808 482 357 370 534 158 151 464 

1 / 13 .  419 133 106 95 224 232 281 160 149 546 593 229 237 280 817 482 349 393 524 163 151 463 

1 / 14 .  425 132 107 94 229 236 272 167 151 510 507 235 236 287 803 462 339 386 530 173 154 462 

1 / 15 .  422 130 110 92 246 230 272 165 151 500 535 229 233 301 800 461 351 384 550 162 155 459 

1 / 16 .  421 134 107 94 210 239 269 169 150 488 524 230 238 292 769 479 356 379 528 161 169 458 

1 / 17 .  413 133 108 95 236 219 264 165 149 477 590 232 233 297 791 479 356 386 533 165 152 476 

1 / 18 .  431 133 110 94 199 248 280 162 149 576 604 219 241 306 829 469 358 387 535 166 152 469 

1 / 19 .  402 132 107 96 252 245 229 166 152 518 612 226 234 298 783 472 354 373 518 176 167 477 

1 / 20 .  402 137 106 95 242 225 259 162 151 513 598 219 236 300 809 474 358 379 537 194 157 485 

1 / 21 .  414 133 108 96 233 258 260 162 151 513 554 227 238 296 821 477 354 376 538 149 156 466 

1 / 22 .  221 130 97 101 241 190 360 162 151 567 511 234 241 297 838 475 352 388 530 148 158 424 

1 / 23 .  266 135 124 108 211 249 616 175 158 570 533 257 260 337 926 444 362 480 550 166 151 431 

1 / 24 .  210 131 90 101 222 219 353 169 153 545 494 231 235 308 837 468 354 383 544 158 143 437 

1 / 25 .  188 136 82 78 235 201 232 162 147 491 483 216 234 278 762 504 342 339 500 142 146 444 

1 / 26 .  283 134 90 85 248 240 238 160 149 574 549 221 237 304 799 498 334 350 533 156 160 463 

1 / 27 .  188 138 82 76 220 215 226 161 145 589 516 222 227 285 738 501 341 354 506 154 150 444 

1 / 28 .  394 131 106 93 213 205 232 164 147 562 533 232 234 303 793 484 381 374 511 186 153 461 

1 / 29 .  403 132 99 94 247 213 215 165 149 534 606 232 247 287 807 485 400 366 504 174 148 440 

1 / 30 .  400 133 102 93 232 218 246 167 148 548 546 243 242 292 819 483 383 376 524 160 158 454 

1 / 31 .  407 132 102 94 273 230 218 164 147 547 624 230 239 294 785 490 378 359 526 162 138 437 

1 / 32 .  412 130 100 94 236 222 233 157 148 556 548 235 235 295 759 495 385 356 510 154 142 451 

1 / 33 .  407 131 102 96 239 210 246 165 147 503 585 229 240 282 799 489 369 367 511 165 153 452 

1 / 34 .  425 130 103 95 209 210 262 170 150 537 595 226 237 282 761 491 359 375 519 171 153 457 



1 / 35 .  421 131 106 96 240 222 243 164 149 547 533 234 241 289 791 488 350 378 535 174 145 443 

1 / 36 .  425 133 107 92 211 224 248 163 148 486 510 227 241 287 774 488 351 377 522 161 158 452 

1 / 37 .  374 130 108 93 228 246 247 181 169 541 577 255 262 319 855 456 385 407 573 183 174 681 

1 / 38 .  383 131 108 91 214 257 271 182 167 619 581 248 260 323 846 459 397 414 580 180 173 652 

1 / 39 .  387 132 108 94 256 260 254 187 166 622 614 260 256 315 837 458 394 398 580 163 170 669 

1 / 40 .  410 129 106 99 283 242 242 161 148 543 547 224 234 286 796 456 360 401 519 159 153 462 

1 / 41 .  395 129 106 104 246 249 249 167 149 498 552 229 230 294 815 446 348 386 524 160 159 459 

1 / 42 .  417 132 109 101 232 211 245 167 151 611 507 222 237 287 841 461 360 388 513 157 150 453 

1 / 43 .  211 130 85 95 213 235 241 161 144 473 576 219 231 279 779 456 364 378 515 163 159 457 

1 / 44 .  233 129 89 95 243 258 240 165 149 467 528 224 221 276 760 456 363 378 512 179 158 449 

1 / 45 .  233 129 86 99 240 252 232 159 148 550 551 231 226 284 789 464 361 360 514 164 148 444 

1 / 46 .  218 135 86 89 195 237 235 163 148 511 617 217 236 278 789 493 349 351 537 166 145 460 

1 / 47 .  209 134 86 88 275 229 270 161 152 520 527 230 232 288 774 481 348 375 504 158 167 486 

1 / 48 .  215 131 87 87 215 221 254 168 150 528 576 232 230 283 798 476 355 370 514 168 168 523 

1 / 49 .  391 131 101 96 246 243 284 164 150 539 521 230 233 286 802 468 360 392 514 172 155 441 

1 / 50 .  386 131 105 96 238 253 247 166 153 483 581 223 243 292 808 468 361 383 503 172 166 442 

1 / 51 .  387 131 104 95 213 249 278 169 150 572 512 237 235 291 797 469 345 376 514 161 152 466 

1 / 52 .  384 133 108 93 231 241 311 166 153 575 594 232 244 296 840 468 358 404 544 162 154 461 

1 / 53 .  408 132 102 99 249 225 252 166 149 524 522 225 225 288 763 490 332 359 521 173 166 437 

1 / 54 .  407 130 103 98 258 216 223 160 150 540 540 224 235 278 834 491 346 348 505 160 157 443 

1 / 55 .  426 131 103 98 263 235 234 162 149 535 540 225 235 282 800 489 341 367 509 173 157 467 

1 / 56 .  429 131 100 98 204 223 258 166 148 460 606 223 233 278 865 487 340 364 519 168 163 460 

1 / 57 .  440 129 102 98 242 206 230 160 151 535 480 229 236 285 764 486 345 366 526 171 167 453 

1 / 58 .  432 129 106 98 248 215 248 166 150 472 531 233 232 275 776 485 340 354 533 143 151 454 

1 / 59 .  423 130 102 97 251 222 239 161 148 484 563 218 232 283 796 499 344 359 515 179 155 447 

1 / 60 .  422 131 102 95 248 214 244 160 148 489 567 221 233 287 818 498 333 365 509 158 149 450 

1 / 61 .  423 127 104 98 236 207 255 164 150 484 514 234 229 281 791 495 354 366 502 144 142 431 

1 / 62 .  421 129 99 99 230 217 246 159 153 546 528 238 247 295 783 487 351 367 507 163 148 452 

1 / 63 .  419 129 106 97 267 224 248 160 149 484 500 224 241 291 775 487 338 368 514 157 149 444 

1 / 64 .  405 127 103 98 267 236 254 166 148 521 567 227 234 288 790 488 341 360 498 138 159 459 

1 / 65 .  419 130 103 96 264 193 228 158 149 489 550 222 301 270 799 497 347 371 510 158 146 438 

1 / 66 .  421 132 99 96 188 230 243 160 148 545 470 221 311 286 786 497 337 367 530 158 154 456 

1 / 67 .  406 132 102 94 245 134 134 161 148 483 549 228 320 283 790 497 348 358 521 168 167 492 

1 / 68 .  421 129 102 100 263 225 249 164 148 454 639 236 235 292 777 485 350 363 515 175 146 445 

1 / 69 .  419 131 103 98 218 229 252 159 147 518 564 238 244 285 829 487 351 355 512 146 159 424 

1 / 70 .  427 133 103 100 251 223 241 161 148 528 568 227 232 289 866 484 358 350 507 171 153 434 

1 / 71 .  419 129 103 101 252 233 246 163 148 558 540 231 223 279 762 492 349 370 513 157 157 450 

1 / 72 .  407 131 101 101 238 203 250 165 149 504 499 234 235 291 806 492 346 349 522 173 155 429 



1 / 73 .  418 130 104 101 261 224 232 168 148 520 587 231 236 279 836 500 333 361 521 155 161 454 

1 / 74 .  410 131 96 93 232 226 245 164 146 610 534 222 223 283 757 506 335 351 509 161 154 441 

1 / 75 .  406 131 101 95 222 214 245 158 146 439 501 223 237 286 747 503 338 370 503 149 158 447 

1 / 76 .  396 131 99 94 219 216 245 161 147 560 466 223 224 289 767 504 330 365 493 145 165 440 

1 / 77 .  390 129 97 96 251 233 228 167 149 551 537 232 234 285 764 496 351 354 520 170 157 462 

1 / 78 .  399 129 100 95 251 215 227 164 151 556 568 230 235 287 795 495 339 354 510 156 144 447 

1 / 79 .  403 130 98 97 203 227 241 165 149 506 514 216 235 281 828 497 352 370 517 179 161 455 

1 / 80 .  370 131 100 98 256 216 251 165 148 579 596 229 227 276 778 486 353 355 527 169 154 451 

1 / 81 .  374 130 97 97 262 210 237 163 151 522 616 217 239 297 808 489 343 362 501 152 160 460 

1 / 82 .  375 130 97 96 239 236 243 159 150 541 576 220 226 296 761 488 336 364 540 170 154 444 

1 / 83 .  415 129 100 96 246 232 271 164 148 570 491 227 225 284 812 501 339 362 488 160 155 454 

1 / 84 .  420 130 98 94 234 216 241 161 147 561 551 219 233 283 761 507 336 356 519 160 158 458 

1 / 85 .  413 132 99 95 231 209 255 163 148 501 538 231 232 284 773 501 347 368 516 153 157 447 

1 / 86 .  396 130 100 97 224 220 287 168 149 515 518 240 232 305 799 489 339 375 523 179 159 439 

1 / 87 .  403 131 98 96 218 221 306 166 152 545 545 232 234 283 805 488 357 378 517 170 153 469 

1 / 88 .  401 128 101 96 234 226 296 165 151 550 595 224 234 291 754 489 353 389 529 175 164 456 

1 / 89 .  422 131 98 96 222 200 256 161 148 512 585 221 233 290 814 491 345 350 516 165 163 441 

1 / 90 .  406 131 102 99 237 232 259 165 152 480 552 227 233 292 740 491 340 358 512 161 153 452 

1 / 91 .  419 131 102 97 225 228 245 162 148 551 572 231 228 279 800 492 336 359 515 157 162 454 

1 / 92 .  413 127 98 98 252 231 242 165 148 530 562 229 241 286 778 485 348 374 518 159 159 449 

1 / 93 .  411 126 99 100 199 236 254 161 150 582 523 234 236 285 815 487 345 361 512 164 159 427 

1 / 94 .  412 128 98 97 216 229 256 159 146 539 544 222 241 276 848 487 343 358 507 165 167 444 

1 / 95 .  382 133 103 86 228 238 299 163 151 450 535 224 228 297 802 482 351 384 517 154 139 427 

1 / 96 .  379 135 102 88 246 247 298 169 153 515 565 229 237 292 796 479 361 392 520 150 160 434 

1 / 97 .  370 133 105 89 238 261 316 164 150 595 544 224 236 288 877 485 347 382 525 174 150 _-381307 

1 / 98 .  396 131 108 89 247 242 316 171 150 540 586 237 248 298 819 464 350 402 535 172 160 429 

1 / 99 .  398 132 108 86 261 224 308 163 150 510 553 229 238 289 892 469 351 399 541 158 136 445 

1 / 100 .  404 134 111 89 211 234 330 168 152 489 544 231 236 291 851 464 358 416 528 150 139 443 

1 / 101 .  394 128 110 90 239 236 243 170 147 559 586 224 230 289 759 481 341 378 513 156 139 432 

1 / 102 .  394 129 106 92 239 214 256 162 147 504 543 226 231 276 796 484 333 375 525 169 140 _2254750 

1 / 103 .  401 134 108 92 219 232 267 161 148 548 556 225 224 276 779 478 352 378 522 142 133 436 

1 / 104 .  390 136 102 89 209 228 296 161 153 545 574 222 237 297 825 489 346 397 532 153 133 460 

1 / 105 .  393 133 102 89 202 217 282 166 153 554 594 229 234 291 772 491 356 396 514 163 147 448 

1 / 106 .  407 132 106 88 278 247 294 164 153 520 570 233 233 302 808 484 354 386 523 155 138 433 

1 / 107 .  377 133 103 88 235 228 305 169 149 590 512 231 241 291 796 495 349 386 531 160 155 436 

1 / 108 .  380 131 104 89 235 242 284 160 149 572 569 219 227 292 805 492 346 381 515 158 138 447 

1 / 109 .  387 133 103 89 220 226 308 161 148 544 590 220 231 285 775 492 344 385 531 168 157 431 

1 / 110 .  376 130 96 98 208 228 257 165 150 566 568 217 226 293 767 495 342 368 519 162 139 442 



1 / 111 .  378 128 95 96 208 205 229 158 147 588 515 234 230 278 766 497 349 369 530 170 149 452 

1 / 112 .  389 131 97 98 243 205 253 163 151 480 520 228 231 279 770 495 349 358 513 154 159 426 

1 / 113 .  385 132 98 98 237 216 238 166 150 532 547 217 232 288 785 494 344 360 513 148 155 444 

1 / 114 .  385 130 97 98 243 227 246 159 148 468 564 233 237 284 762 494 338 367 516 171 156 436 

1 / 115 .  377 132 97 97 258 233 239 168 150 562 552 227 231 280 767 493 339 362 518 160 159 460 

1 / 116 .  376 132 95 97 243 214 258 163 148 517 556 232 235 284 816 496 347 368 506 175 159 436 

1 / 117 .  388 128 97 97 240 217 238 161 148 527 568 218 226 283 786 491 330 363 514 174 152 433 

1 / 118 .  377 129 94 98 255 236 251 162 149 537 506 224 232 281 793 497 331 356 529 158 157 439 

1 / 119 .  377 131 96 97 225 230 256 157 149 502 552 233 233 291 734 495 345 363 522 153 155 441 

1 / 120 .  371 131 97 97 246 230 236 163 150 506 577 227 227 288 758 493 351 355 525 166 150 450 

Average 377 131 101 94 237 227 260 164 150 529 551 228 237 289 795 483 350 373 521 163 154 456 

 



Accn No Field No Description Composition Room No 

1930.13B.3 30-11-8  glazed mudbrick, opaque yellowish glaze glazed ceramic H11 

1930.14.1   glazed lion figurine, green glaze glazed ceramic   

1930.14.10   glazed offering stand glazed ceramic G50 

1930.14.32   glazed lion figurine glazed ceramic   

1930.14.6   glazed socket, white glaze glazed ceramic   

1930.14.9   glazed object, patchy green glaze glazed ceramic   

1930.15.1   glazed vessel glazed ceramic   

1930.15.2 29-12-203 glazed bowl glazed ceramic Grave 32 

1930.15.4   glazed vessel dark green glaze in places glazed ceramic   

1930.15.5   glazed vessel, lustrous green glaze glazed ceramic G101 (grave) 

1930.15.6   glazed vessel, friable glaze layer glazed ceramic   

1930.15.7   glazed vessel, friable glaze layer glazed ceramic 430-2 

1930.15.8 29-12-390 glazed vessel, small green-glazed glazed ceramic   

1930.15.9   glazed vessel, turquoise-green glaze glazed ceramic   

1930.16.3   glazed vessel, blue glaze glazed ceramic Zigi 30 

1930.16.4 28-11-418 glazed vessel glazed ceramic S219 

1930.46.3   glazed vessel  fragment, lustre ware glazed ceramic   

1930.47.14   blue frit vessel fragment frit G29 

1930.49.59   glazed vessel fragments glazed ceramic   

1930.49.60   glazed vessel fragment, green glaze glazed ceramic   

1930.52.07   glazed vessel fragment glazed ceramic W11 

1930.52.08   glazed vessel fragment glazed ceramic H10 

1930.52.1   70 glazed vessel fragments most with room numbers glazed ceramic   

1930.52.1   two colourless vessel fragments glass   

1930.52.2   numerous glazed vessel fragments glazed ceramic   

1930.52.2   Figurine fragment glass   

1930.52.3   six glazed vessel fragments glazed ceramic   

1930.52.4   glazed vessel fragments glazed ceramic 
G63, L4, G32, 

H20 

1930.52.5   glazed vessel fragments glazed ceramic   

1930.52.6   numerous glazed vessel fragments glazed ceramic   

1930.57.4 31-2-11 faience vessel fragment faience G29 

1930.5B.1   glazed lion fragment, red paint yellowish glaze glazed ceramic   

1930.5B.137   glazed lion fragment, red paint yellowish glaze glazed ceramic G50 

1930.60.1 28-11-190 Two beads stone S105 

1930.60.10 31-2-122 One inlaid oblong bead glass G53 

1930.60.100 30-2-304 One large spherical bead   H16 

1930.60.101 30-2-310 22 small beads; three blue; one ? Black frit/faience H15 

1930.60.102 30-2-330 Four spherical beads ? H6 

1930.60.106 30-2-357 Four beads ? G55 

1930.60.109 30-2-361 one white fragment ? H15 

1930.60.111 30-2-405 c36 various beads inc six blue f/fr various H14 

1930.60.112 30-2-417 30 various beads inc: two ?inlaid; four blue f/fr; one yellow various H8 

1930.60.113 30-2-420 
36 various beads inc: three blue f/fr; one ?glass; two ?inlaid glass; 

one red f/fr 
various H18 

1930.60.114 30-2-428 20 beads; inc 1 yellow f/fr; 2 blue f/fr various H15 

1930.60.12   two stone beads one ?fragments of yellow glaze stone unknown 

1930.60.125 30-11-4 One spherical bead ? H14 

1930.60.126 30-1-86 One spherical bead ? L4 

1930.60.128 30-11-104 One bead ? H42 

1930.60.135 31-12-215 Eight beads ? G50 

1930.60.136 31-1-134 One spherical bead ?inlaid ? Gr54 

1930.60.137 31-3-14 Five beads; one blue f/fr ? H14 

1930.60.138 31-3-22 21 very small beads; inc 4 blue f/fr; 1 yellow f/fr;  frit/faience H7 

1930.60.139 28-11-205 One very small blue bead frit/faience S107 

1930.60.140 30-2-112 100s beads; various colours inc blue glass and yellow f/fr various G50 

1930.60.143   Five beads; two ?glass; two white; one blue f/fr various unknown 

Table b: survey of museum assemblage 



1930.60.144 30-2-406 One striped bead ? H14 

1930.60.148 28-12-589 One fragment ?yellow ?glass bead ?glass S158 

1930.60.17 30-12-259 three beads, two frit/faience various H12 

1930.60.2 28-11-444 two modern beads frit/faience unknown 

1930.60.27 28-11-328 One frit bead ?colour frit unknown 

1930.60.30 28-12-429 six ?modern glass beads glass unknown 

1930.60.33 28-12 265 frit bead ?colour frit S132 

1930.60.35 28-12-348 small ?glass bead ? S178 

1930.60.36 28-12-433 tiny blue frit bead frit K333 

1930.60.37 28-12-531 One glass/glazed bead ?glass P310 

1930.60.38 28-12-559 One glass/glazed bead ?glass unknown 

1930.60.39 30-2-39 Eight frit beads blue/yellow frit G29 

1930.60.4 28-12-240 three black beads, two frit/faience various unknown 

1930.60.40 29-01-98- inlaid bead glass unknown 

1930.60.404 30-2-341 Four spherical beads  ? H11 

1930.60.405 30-2-346 One large, five small beads ? Black ? polychrome ? G55 

1930.60.41 29-1-205 One spherical yellow bead ?glass/frit ? P416 

1930.60.42 29-1-206 One spherical ?glass bead ?glass U410 

1930.60.43 29-1-366 Small ?glass/frit bead ?glass N120 

1930.60.44 29-1-366 Small ?glass/frit bead ?yellow ?glass P349 

1930.60.446   Two cylindrical beads; blue, ?polychrome ?glass unknown 

1930.60.45 29-1-368 Small ?glass/frit bead ?glass P400 

1930.60.47 29-2-103 One small bead ?glass yellow ?glass P464 

1930.60.48 29-3-3 17 frit/faience beads blue/white frit N120 

1930.60.49 29-3-9 Small cylindrical bead ? P464 

1930.60.50 29-3-26 One small blue bead frit/faience N120 

1930.60.51 29-11-17 One small bead ? B2 

1930.60.53 29-12-7 One round bead frit blue frit unknown 

1930.60.56 29-12-106 two barrel beads; ?black  ? Gr6 

1930.60.57 29-12-107 One small squarish bead ? Gr6 

1930.60.58 29-12-111 One small squarish bead ? Gr6 

1930.60.61 29-12-119 One spherical bead ?marbled ? Gr6 

1930.60.62 29-12-138 one small bead ? B30 

1930.60.63 29-12-145 Four tiny beads blue frit/faience F14 

1930.60.66 29-12-243 One large spherical bead ? unknown 

1930.60.67 29-12-274 six very small beads ? F19 

1930.60.69 29-12-292 One spherical bead ? G24 

1930.60.70 29-12-313 two rough beads ?glass G26 

1930.60.71 29-12-317 fragment, small,? yellow ? F30 

1930.60.73 30-1-204 Fragments ?glass G29 

1930.60.75 30-3-66 three very small beads blue frit/faience G41 

1930.60.76 30-1-67 Five tiny beads ? G29 

1930.60.77 30-12-49 One barrel bead ? M8 

1930.60.79 30-1-92 spherical bead ? C22 

1930.60.80 30-1-114 Small round bead ? H6 

1930.60.82 30-1-136 Two spacer beads, blue frit/faience C6 

1930.60.83 30-1-216 numerous beads; one yellow ? G29 

1930.60.84 30-1-217 numerous beads; 4 yellow f/fr various G29 

1930.60.85 30-1-218 10 spherical beads ? G29 

1930.60.86 30-2-38 Seven very small beads ? G29 

1930.60.88 30-2-50 three large spherical beads ? G29 

1930.60.89 30-2-70 11 various beads; 1 yellow f/fr ? G53 

1930.60.90 30-2-95 two light blue beads frit/faience G50 

1930.60.91 30-2-103 Numerous tiny beads; bl f/fr; 1red f/fr; 1 red ?glass various G50 

1930.60.92 30-2-186 One ?glazed bead ? H20 

1930.60.95 30-2-227 21 beads; 4 blf/fr; 1 ?inlaid various F2 

1930.60.98 30-2-296 14 beads; 2 blf/fr; 1?gl; 1 yf/fr; 1 inlaid/painted various C30 



1930.61.1 28-11-7 One melon bead ? House T 

1930.61.10 28-11-259 One small melon bead, blue frit/faience (?)209 

1930.61.100 30-2-297 One double bead, blue frit/faience C30 

1930.61.101 30-2-313 two spacer beads ? H15 

1930.61.102 30-2-324 Four spacer beads, blue one white frit/faience G29 

1930.61.104 30-2-353 One spacer bead, blue frit/faience C29 

1930.61.107 30-2-352 One hubbed bead, light blue frit/faience C29 

1930.61.108 30-2-364 One spacer bead, b` frit/faience H12 

1930.61.11 28-11-292 One spacer bead, white ? S110 

1930.61.110 30-2-410 three melon beads, blue, white frit/faience H14 

1930.61.111 30-2-411 Two spacer beads, blue frit/faience H14 

1930.61.112 30-2-419 Six beads, blue, black frit/faience H8 

1930.61.115 30-2-60 Four spacer beads + fragments ?glass G53 

1930.61.116 29-1-47 One spacer bead ?stone G67 

1930.61.117 30-2-217 One white bead ? G29 

1930.61.119 30-12-256 one melon bead, light blue frit/faience G73 

1930.61.12 28-11-320 One spacer bead ? S110 

1930.61.123   Five beads, one large hubbed bead blue/yellow ?glass; four f/fr  various unknown 

1930.61.124   109 beads inc: blue f/fr, one red f/fr frit/faience unknown 

1930.61.125   numerous beads inc blue f/fr various unknown 

1930.61.126 30-2-117 32 beads, black, blue, white frit/faience G50 

1930.61.128 30-2-202 three melon beads, blue, white frit/faience G29 

1930.61.129 30-1-211 Spacer bead fragments ?glass G29 

1930.61.13 28-11-324 One spacer bead, blue frit/faience S111 

1930.61.130 30-2-338 Six beads, various, black, blue, white frit/faience F2 

1930.61.131 30-2-343 Six beads, various, black, blue, white frit/faience H10 

1930.61.132 30-2-422 Six beads, various, black, blue, white, one yellow frit/faience H18 

1930.61.133 29-1-296 One spacer bead, light blue frit/faience unknown 

1930.61.135 29-11-205 one spacer fragment ? Gr8 

1930.61.136 30-2-69 One melon bead ? G53 

1930.61.144   
various beads, stone/fr/shell: I yello f/fr, two white ?glass, five 

spacer 
various unknown 

1930.61.16 28-12-100 One tiny dark blue bead frit/faience S156 

1930.61.2 30-11-89 One barrel bead, ?yellow ? (?)202 

1930.61.26 29-1-19 One spacer bead ? P322 

1930.61.3 30-1-70 One ?inlaid bead ? G29 

1930.61.30 30-1-73 One spacer bead ?glass G29 

1930.61.33 29-1-335 One tiny spherical bead, blue frit/faience P400 

1930.61.35 29-1-367 One spacer fragment ? K432 

1930.61.36 29-1-369 One spacer fragment, ?trailed decoration ? P309 

1930.61.40 29-2-27 One melon bead ? P360 

1930.61.46 29-2-255 one spacer bead ? K443 

1930.61.47 29-2-323 One hubbed bead, blue frit/faience P482 

1930.61.48 29-2-325 One small melon bead, blue frit/faience R96 

1930.61.53 28-11-75 One hubbed bead, blue (tiny) frit/faience unknown 

1930.61.55 29-11-140 One spacer fragment, blue frit/faience unknown 

1930.61.56 29-11-152 One spacer fragment, blue frit/faience B4 

1930.61.57 29-11-158 One spacer fragment ? B20 

1930.61.58 29-11-82 One spacer fragment, blue frit/faience unknown 

1930.61.65 29-12-312 one flat bead ? G26 

1930.61.66 29-12-316 One small bead, blue frit/faience G37 

1930.61.68 29-12-86 One spacer fragment ? C18 

1930.61.7 28-11-247 One bead ?glass S111 

1930.61.70 29-12-65 One small melon bead ? Gr13 

1930.61.71 30-1-98 One small melon bead ? G28 

1930.61.73 30-1-113 One spacer bead, dark blue frit/faience F2 

1930.61.74 30-1-163 one large melon bead, blue ? G78 

1930.61.77 30-1-208 two beads ? G29 



1930.61.78 30-1-212 two spacer fragments ? G29 

1930.61.79 30-1-213 two spacer beads; one yellow; one ?glass ?glass G29 

1930.61.8 28-11-252 One spacer bead. Blue frit/faience S111 

1930.61.81 30-2-36 two hubbed beads,yellow ? G29 

1930.61.82 30-2-54 One melon bead ? G29 

1930.61.83 30-2-58 Seven spacer beads ? G53 

1930.61.84 30-2-60 two melon beads, blue frit/faience G53 

1930.61.85 30-2-61 Five spacer beads; four ?glass ?glass G53 

1930.61.86 30-2-67 Large melon bead, blue frit/faience G53 

1930.61.87 30-2-76 One spacer fragment ? G53 

1930.61.88 30-2-91 Numerous spacer beads various G50 

1930.61.89 30-2-97 Numerous spacer beads, blue frit/faience G50 

1930.61.9 28-11-253 One small melon bead, blue frit/faience S107 

1930.61.90 30-2-102 Numerous beads; blue, black, white ? G50 

1930.61.91 30-2-104 Numerous tiny beads; blue, black, red, yello frit/faience G50 

1930.61.94 30-2-226 Four small melon beads, one black, one blue frit/faience F2 

1930.61.95 30-2-233 One spacer bead, white ? F2 

1930.61.96/7 30-2-286 Two large melon beads, black, blue frit/faience H16 

1930.61.98 30-2-292 Two beads; melon/spacer, blue frit/faience C43 

1930.61.99 30-2-295 One spacer bead, blue frit/faience C4 

1930.62.10 28-12-94 One amulet ?tc unknown 

1930.62.101 30-2-407 Numerous beads inc: 3 yellow ?glass, some blue, red frit/faience H14 

1930.62.102 30-2-414 three beads, blue f/fr, ?glass various G23 

1930.62.103 30-2-416 several beads inc: two large cylindrical glass, blue f/fr, yellow, f/fr various H8 

1930.62.103   various beads, some ?inlaid ? unknown 

1930.62.104 30-2-42 several beads: one ?glass inlaid, two blue f/fr, one yellow f/fr various G29 

1930.62.105 30-2-429 Eight cylindrical beads, two blue f/fr, two ?glass various H15 

1930.62.106 30-3-19 One cylindrical bead, ?blue ?glass H35 

1930.62.107 30-1-72 One cylindrical bead, ?blue ?glass G29 

1930.62.108 30-12-170 two beads, blue frit/faience L4 

1930.62.109 30-2-365 two melon beads, blue frit/faience H12 

1930.62.109 31-1-146 One tiny bead, white frit/faience G29 

1930.62.110 31-2-16 One cylindrical bead ? H5 

1930.62.111 31-2-25 One cylindrical bead ?stone G29 

1930.62.112 31-2-30 One ?bead ? G78 

1930.62.113 31-2-45 One cylindrical fragment ? L4 

1930.62.115   Numerous tiny beads, white ? unknown 

1930.62.116 28-12-203 One spacer fragment ?glass unknown 

1930.62.117 29-12-307 Two cylindrical beads; white ? F22 

1930.62.12 28-12-185 One tiny bead, blue frit/faience (?)146 

1930.62.13 28-12-205 One large disc bead ?stone C51 

1930.62.14 28-12-266 one cylindrical bead ? (?)173 

1930.62.16 28-12-426 One large disc bead, blue frit/faience P310 

1930.62.17 28-12-548 One tiny bead, blue frit/faience P360 

1930.62.18 29-11-42 One tiny bead, blue frit/faience P387 

1930.62.19 29-12-50 One ?inlaid bead ? Gr24 

1930.62.21 29-1-129 one large bead ? unknown 

1930.62.22 29-1-131 Nine cylindrical beads, blue+white frit/faience N383 

1930.62.23 29-1-151 One tiny bead, white ? (?)391 

1930.62.25 29-1-306 One tiny bead, blue frit/faience P401 

1930.62.26 29-1-330 One small bead, blue frit/faience P400 

1930.62.27 29-1-87 One large cylindrical bead ? P399 

1930.62.29 29-1-469 One tiny bead, blue frit/faience P341 

1930.62.30 29-2-11 one large cylindrical bead ? P309 

1930.62.31 29-2-20 One tiny bead, blue frit/faience L11/20 

1930.62.32 29-2-110 one barrel bead ? unknown 

1930.62.34 29-2-148 one tiny bead, light blue frit/faience K453 



1930.62.36 29-2-254 one cylindrical bead, ?burnt ? L11 

1930.62.37 31-3-37 One cylindrical bead ?glass P387 

1930.62.38 29-1-53 One cylindrical bead ?glass P351 

1930.62.4 28-11-255 One bead ?glass unknown 

1930.62.41 29-11-178 one large cylindrical bead, blue frit/faience Gr8 

1930.62.42 29-11-182 One cylindrical bead, blue ?glass I2 

1930.62.43 29-12-2 One tiny bead, wlue frit/faience B2 

1930.62.44 29-1-334 One small bead, blue frit/faience P326 

1930.62.45 29-12-98- three tiny beads, blue frit/faience F1 

1930.62.46 29-12-103 One tiny bead, white ? F1 

1930.62.48 29-12-133 two beads ?glass Gr6 

1930.62.49 29-12-185 one barrel bead, white ? B33 

1930.62.5 28-11-258 Nine tiny beads, blue, yellow frit/faience S108 

1930.62.50 29-12-192 One cylindrical bead, white ? B36 

1930.62.52 29-12-233 One inlaid bead, blue glass  C12 

1930.62.54 29-12-275 one cylindrical bead, blue frit/faience F19 

1930.62.56 29-12-308 One cylindrical bead + fragments, blue frit/faience F18 

1930.62.59 29-12-365 one cylindrical bead, blue frit/faience F24 

1930.62.6 28-11-307 One small disc bead ? unknown 

1930.62.60 30-1-6 One spacer fragment, dark blue frit/faience F35 

1930.62.61 28-11-34 One tiny bead, blue frit/faience H2 

1930.62.62 29-12-38 One cylindrical bead, small, blue frit/faience G29 

1930.62.63 29-12-56 one large cylindrical bead ? Gr24 

1930.62.65 30-3-62 one cylindrical bead, ?painted ? G41 

1930.62.67 30-1-107 numerous tiny beads, yellow ? G32 

1930.62.68 30-1-209 Five beads, three ?inlaid glass, two blue f/fr various G29 

1930.62.69 30-2-24 One cylindrical bead ? B38 

1930.62.70 30-2-32 Two large cylindrical beads ? G29 

1930.62.71 30-2-53 Three large cylindrical beads ? G29 

1930.62.72 30-2-34 Five large cylindrical beads ? G29 

1930.62.73 30-2-40 11 cylinidrical beads blue, black frit/faience G29 

1930.62.74 30-2-62 six cylindrical beads, three ?glass ?glass G53 

1930.62.75 30-2-65 one cylindrical bead, blue frit/faience G53 

1930.62.77 30-2-73 three ?inlaid beads + frags ? G53 

1930.62.78 30-2-74 Numerous inlaid beads  ?glass G53 

1930.62.79 30-2-68 Two ribbed beads, blue frit/faience G53 

1930.62.79 30-2-75 17 various beads, blue, one black frit/faience G53 

1930.62.8 28-11-506 one bead ?stone L2 

1930.62.80 30-2-84 One bead, white ? G53 

1930.62.81 30-2-100 262 beads mostly blue, few red frit/faience G50 

1930.62.82 30-2-111 Numerous square beads incl two yellow?glass various G50 

1930.62.83   numerous beads, some red f/fr various unknown 

1930.62.84 30-2-114 350 beads incl: yellow ?glass ?glass G50 

1930.62.85 30-2-140 two double beads ?glass G50 

1930.62.86 30-2-148 one very large cylindrical bead ? H27 

1930.62.87 30-2-176 one cylindrical bead ? H33 

1930.62.88 30-2-182 one cylindrical bead tiny, blue frit/faience H40 

1930.62.89 30-2-220 one cylindrical bead ? G29 

1930.62.9 29-12-58 Three disc beads ?stone Gr24 

1930.62.90 30-2-229 14 cylindrical beads: four blue f/fr, two black, two ?glass various F2 

1930.62.92 30-2-273 Sic squarish beads ? G57 

1930.62.94 30-2-321 One squarish bead ? C30 

1930.62.95 30-2-326 10 beads, black, blue, red ? H7 

1930.62.96 30-2-339 One cylindrical bead, ?painted/inlaid ? F2 

1930.62.97 30-2-340 Five beads (four cylindrical) ? H11 

1930.62.99 30-2-349 three beads, blue, white frit/faience C28 

1930.63.1 28-11-348 One squarish bead ? unknown 



1930.63.11 29-11-120 One flat bead, blue frit/faience Gr6 

1930.63.13 29-12-59 One eye bead ?glass Gr24 

1930.63.15 29-12-124 One flat bead, white ?glass C2 

1930.63.16 29-12-121 One cylindrical bed ? Gr6 

1930.63.17 29-12-163 One flat bead, blue frit/faience F2 

1930.63.18 29-12-213 one cylindrical bead ?glass Gr26 

1930.63.19 29-12-254 one cylindrical bead ?glass F26 

1930.63.2 28-11-400 One inlaid bead ?glass unknown 

1930.63.20 29-12-266 One eye bead ?glass F30 

1930.63.21 29-12-280 Two beads ? G37 

1930.63.22 29-12-347 One eye bead ?glass B19 

1930.63.23 30-1-20 Three flat beads, blue, white frit/faience F2 

1930.63.25 30-1-103 One bead ?stone unknown 

1930.63.27 30-2-37 Five flat beads, white, yellow frit/faience G29 

1930.63.28 30-2-73 one flat bead frit/faience G53 

1930.63.29 30-2-47 c12 eye beads ?glass G29 

1930.63.3 28-12-183 One flat bead, yellow frit/faience M2 

1930.63.30 30-2-56 One bead, blue frit/faience G29 

1930.63.31 30-2-69 Various beads incl: ?glass, f/fr, stone, blue, black, white various G53 

1930.63.32 30-2-72 8 eye beads ?glass G53 

1930.63.33 30-2-82 One flat bead ? G53 

1930.63.34 30-2-83 two flat beads  ?glass G53 

1930.63.36 30-2-96 34 beads, incl: large cylindrical and fragments some ?burnt ?glass  various G50 

1930.63.37 30-2-99 Numerous beads, incl eye beads  various G50 

1930.63.38 30-2-106 Seven beads, inc rhomboid, yellow/blue?glass ?glass G50 

1930.63.39 30-2-107 Five beads, black  ? G50 

1930.63.4 28-12-202 One flat bead, yellow frit/faience S130 

1930.63.40 30-2-115 315 beads incl: ?yellow glass, ?inlaid glass various G50 

1930.63.41 30-2-116 12 beads blue frit/faience G50 

1930.63.42 30-2-120 Five eye beads ?glass G50 

1930.63.43 30-2-230 Three inlaid beads ?glass F2 

1930.63.44 30-2-285 One flat bead, blue frit/faience H10 

1930.63.45 30-2-299 7 beads, cylindrical one ?inlaid ?glass C30 

1930.63.46 30-2-302 one flat bead ? H7 

1930.63.47 30-2-311 Five cylindrical beads, one ?glass ? H15 

1930.63.48 30-2-314 One squarish bead ?stone H15 

1930.63.49 30-2-344 Three beads, one ?glass ? H10 

1930.63.5 28-12-551 One spherical bead, yellow ?glass K303 

1930.63.50 30-2-367 One flat bead, blue frit/faience G47 

1930.63.51 30-2-406 20 various, some inlaid, ?glass various H14 

1930.63.52 30-2-409 Two eye beads ?glass H14 

1930.63.53 30-2-418 Nine beads incl inlaid and ?glass ?glass H8 

1930.63.54 30-2-435 One eye bead ?glass H15 

1930.63.55 30-1-59 One bead yellow glazed ?faience H5 

1930.63.56 28-12-60 One ?inlaid bead ?glass Gr24 

1930.63.57 30-11-28 One large cylindrical bead ? L4 

1930.63.58 30-12-216 Five barrel beads ? G50 

1930.63.59 31-3-20 11 beads incl: ?glass, shell, stone, yellow f/fr various G32 

1930.63.6 29-1-406 One flat bead ? P313 

1930.63.60   31 various beads incl ?glass f/fr various unknown 

1930.63.61 30-2-113 
Various beads incl: ?glass, and very deteriorated yellow, pink, 

green 
various G50 

1930.63.7 29-1-556 One bead, white ? N120 

1930.63.9 29-2-99 One bead, white ? P445 

1930.65.157 29-12-370 one bead ?stone unknown 

1930.66.103 30-2-335 two spherical beads ? C37 

1930.66.14 30-1-44 one bead ?glass Gr24 

1930.66.15 29-2-44 Numerous tiny beads frit/faience Gr24 



1930.66.18 30-12-51 One bead yellow ?faience G67 

1930.66.20 29-11-56 Numerous tiny beads, ?some glazed ? W4 

1930.66.21 29-11-57 One spherical bead, blue ? B4 

1930.66.27 29-12-204 One spherical bead, blue ? Gr25 

1930.66.28 29-12-205 one spherical bead, white ?glass Gr25 

1930.66.35 30-2-35 Five large cylindrical beads various G29 

1930.66.36 30-2-79 One flat bead, blue frit/faience G53 

1930.66.38 30-2-135 Numerous tiny beads, blue, white, yellow frit/faience G29 

1930.66.43 30-2-413 Six beads frit/faience G23 

1930.66.45 30-2-288 three beads, blue f/fr, ?glass various C39 

1930.66.49   Two eye beads ?glass unknown 

1930.66.57 31-1-90 One spherical bead ?clay unknown 

1930.66.58 31-1-127 two beads ? L4A 

1930.66.61 31-1-130 One bead, blue, ?glazed ? L4A 

1930.66.63 31-2-20 one large bead ?stone H7 

1930.66.64 31-2-46 one bead ?stone L4 

1930.66.66   Seven beads incl eye beads, cylindrical, spherical and inlaid ?glass G50 

1930.66.72   37 various spherical beads, some inlaid ? unknown 

1930.66.73   Fragment, white ?glass unknown 

1930.66.84   Numerous small beads blue, one pink frit/faience unknown 

1930.66.85   132 various spherical beads, some inlaid ? unknown 

1930.66.86   339 various spherical beads ? unknown 

1930.66.88   279 various spherical beads ? unknown 

1930.66.89   
137 various cylindrical beads, some glass, spherical blue f/fr beads 

used as inserts 
various unknown 

1930.66.90   Numerous cylindrical beads, most glass, some f/fr; some stone various G29 

1930.66.99   Amulet, blue frit/faience unknown 

1930.67.10 29-1-122 Five cylindrical beads ? N383 

1930.67.11 29-1-123 Two frog beads frit/faience N392 

1930.67.12 29-1-150 one fly bead, blue frit/faience (?)412 

1930.67.13 29-2-19 One bead, blue frit/faience P467 

1930.67.14 30-1-42 Three beads ?glass P470 

1930.67.15 29-2-107 Three beads, one yellow ?glass P470 

1930.67.16 29-12-51 One cylindrical bead, white ? Gr24 

1930.67.17 29-11-149 One incised fragment ?stone F8 

1930.67.18 29-11-156 Large fluted bead ?glass F8 

1930.67.2 28-11-108 one bead, white ?glass unknown 

1930.67.20 29-12-123 Three small beads ? Gr6 

1930.67.21 29-12-144 one beads ?stone F14 

1930.67.22 29-12-268 One ?inlaid bead ? F19 

1930.67.26 30-1-104 One bead ?glass C26 

1930.67.28 30-2-44 One light blue bead, ?glazed ?faience G29 

1930.67.30 30-2-86 One frog? Bead frit/faience G53 

1930.67.31 30-2-88 Lion amulet? ? G50 

1930.67.32 30-2-105 two flat beads  frit/faience G50 

1930.67.33 30-2-123 Two granulated beds, red, white frit/faience G50 

1930.67.36 30-2-128 One bird bead, white ?glass G50 

1930.67.37 30-2-131 One spacer bead, white ? G50 

1930.67.38 30-2-136 Two amulets ?glass G50 

1930.67.4 28-11-430 Two beads ?stone unknown 

1930.67.40 30-2-139 Two beads ? G50 

1930.67.42 30-2-141 Three beads, white, yellow frit/faience G50 

1930.67.43 30-2-142 One bead, hexagonal ? G50 

1930.67.44 30-2-144 One eye bead ?glass G50 

1930.67.45   Three pendant fragments, green/brown staining on exterior ? G50 

1930.67.46 30-2-197 two beads ? G50 

1930.67.47 30-2-198 two incised zoomorph? Beads ? G29 

1930.67.49 30-2-223 one fly bead frit/faience G29 



1930.67.5 28-12-225 One spherical bead, white ?glass X147 

1930.67.51 30-2-234 One ?inlaid bead ? F2 

1930.67.52 30-2-272 Three cylindrical beads ? G57 

1930.67.53   two beads, one yellow frit/faience unknown 

1930.67.54 30-2-281 one hubbed bead ?glass H10 

1930.67.55 30-2-283 Four fluted beads ? H10 

1930.67.56 30-2-284 One rhomboidal bead ?glass H10 

1930.67.57 30-2-294 two beads, blue frit/faience H18 

1930.67.58 30-2-301 Three beads, one fluted ?glass H7 

1930.67.59 30-2-312 Three beads  frit/faience H15 

1930.67.6 28-12-510 nine beads, eight blue f/fr; one white ?glass various P348 

1930.67.60 30-2-331 Three beads, blue, red, white frit/faience H6 

1930.67.61 30-2-332 Five beads inc one ?glass, white blue f/fr various H6 

1930.67.62 30-2-334 Five beads inc one ?glass various H14 

1930.67.64 30-2-350 Amulet ? C28 

1930.67.65 30-2-359 Five beads ?glass H10 

1930.67.67 30-2-412 
Large fragment of plain sun disc pendant; heavy white weathering 

on exterior 
glass  H14 

1930.67.68 30-2-423 One frog bead ? H18 

1930.67.70 30-2-437 One frog bead, blue frit/faience H15 

1930.67.72 30-12-125 One hubbed bead, blue frit/faience L4 

1930.67.73 30-12-171 One bead, ?burnt ? L4 

1930.67.76 30-12-261 Two beads ? G72 

1930.67.77 30-12-262 Three beads, one eye bead ?glass two blue f/fr various G29 

1930.67.8 28-12-590 Two fragments, blue various S158 

1930.67.80 30-1-33  amulet ? H12 

1930.67.81   One ?form ? unknown 

1930.67.82 30-2-71 
Plain sun disc pendant fragments, white, chalky exterior, opaque 

turquoise at centre 
glass  G53 

1930.67.84 28-12-479 Two beads, black thin.walled ? unknown 

1930.67.85 30-2-119 Seven flat beads; fragments ?glass various G50 

1930.67.86 30-2-148 One double bead ? H27 

1930.67.87   Nine beads/amulets, one ?glass unusual shape various unknown 

1930.67.88   12 various beads inc: one ?glass, yellow f/fr ? unknown 

1930.67.89   One frog bead, blue frit/faience unknown 

1930.67.9 29-1-87 two beads, brownish yellow ? P399 

1930.67.90   Eye bead, three pendant fragments glass   

1930.67.90   Eye bead, three pendant fragments glass unknown 

1930.67.92   ? Glazed lid glazed ceramic   

1930.67.94   
Plain sun disc pendant fragments, one greenish, one white 

exterior, turquoise at centre 
glass    

1930.67.95   
Large plain sun disc pendant fragment, heavy weathering on 

exterior 
glass    

1930.68.1 29-12-112 numerous beads  frit/faience B25 

1930.68.10   Numerous beads inc: inlaid ?glass; blue f/fr various Zigi 30 

1930.68.11   Numerous small beads ? Zigi 30 

1930.68.12   Various small beads ? G29 

1930.68.15 30-2-3 
Various beads inc eye bead, ?yellow glass, spacer bead, inlaid 

cylindrical beads 
various G50 

1930.68.16   Seven eye beads, ?burnt ?glass G50 

1930.68.17   Various beads inc: small wrapped coarse frag; yellow bead ?comp various unknown 

1930.68.19   Numerous beads: blue f/fr, yellow ?comp; ?glass fragments various G50 

1930.68.24   Seven beads, two ?glass various H18 

1930.68.25   One melon bead ? H33 

1930.68.28   Fragments ? unknown 

1930.68.30   Large eye bead ?glass unknown 

1930.68.7   One black bead, incised ?stone Shil 15 

1930.68.73   Five beads, one banded ? H6 

1930.68.9   Five beads; fragments ?glass various Shil 26 



1930.69.10   
Numerous beads, blue + yellow f/fr; some glass fragments, some 

inlaid 
various unknown 

1930.69.12 
30-1-12; 30-2-316; 

30-2-358 
Six beads, five ?glass, one yellow ?glass ?glass H15/H10 

1930.69.15   One ?painted bead ?faience unknown 

1930.69.16   One large bead, bright areas ?intrusive ? unknown 

1930.69.30   Moulded sun disc fragment; large fancy bead glass  unknown 

1930.69.30   Moulded sun disc fragment; large fancy bead glass    

1930.69.39 28-12-? Very numerous small fragments incl glass and some inlaid  various F24 

1930.69.40   one small bead ? unknown 

1930.69.41 30-12-258 Six beads, two blue frit/faience G73 

1930.69.42   Nine beads, one ?faience spacer ? unknown 

1930.69.43   One hubbed bead ? unknown 

1930.69.44   One sperical bead, large ? unknown 

1930.69.45   One female symbol ?glass   

1930.69.46   Three small melon beads ? unknown 

1930.69.47   One hubbed bead, blue frit/faience unknown 

1930.69.48   One bracelet frag ?   

1930.69.50   One amulet ?   

1930.69.51 29-11-141 One amulet ? B20 

1930.69.55 30-2-293 Two small beads ? H18 

1930.69.56 28-12-355 One spherical bed ? (?)173 

1930.69.57   One spherical bead ?faience unknown 

1930.69.58   Five beads, one fluted ? unknown 

1930.69.59   Six beads, one blue f/fr various unknown 

1930.69.60   Three beads ? unknown 

1930.69.61   One squarish bead ? unknown 

1930.69.62   Three beads, one yellow ? unknown 

1930.69.63 30-2-91 Nine spacer beads, some ?glass various G50 

1930.69.64   Several beads incl white spotted bead ? unknown 

1930.69.65   One bead, yellow ?faience unknown 

1930.69.66   Two flat beads, one ?glass ?glass unknown 

1930.69.67   Three fragments,  glass  unknown 

1930.69.68   One rhomboidal bead ?glass unknown 

1930.69.69 30-2-118 Four fluted beads, one ?glass various G50 

1930.69.79 31-2-120 Eight beads: three ?glass, five inlaid,  ?glass G67 

1930.82..57 30-12-118 Large eye bead glass H15 

1930.82.1   Marbled vessel fragment, thin.walled, reddish.brown ?   

1930.82.10   
Three vessel fragments, undecorated blue glass, black staining on 

one 
glass L22 

1930.82.11   Pottery sherd with attached glass ?intrusive glass/tc   

1930.82.12   Colourless incised fragment ?intrusive glass H33 

1930.82.13   
Fluted decorated vessel fragment, white decoration, chalky 

exterior 
glass   

1930.82.14   Decorated vessel fragment, white/red decoration glass G50 

1930.82.15   
Several fragments decorated vessel(s); some yellow decoration; 

blue glass 
glass M79 

1930.82.16   
Undecorated vessel fragment, black staining on exterior, heavily 

pitted interior 
glass   

1930.82.17   
Numerous fragments, undecorated blue glass, some with black 

staining on exterior 
glass L22 

1930.82.18   Very large eye bead ?glass unknown 

1930.82.19 31-1-41  glazed vessel , very small, white glaze glazed ceramic   

1930.82.21 28-11-12 Colourless vessel fragments (late) glass M100 

1930.82.23   Two fluted vessel fragments, white decorated glass L22 

1930.82.24   Very large ?marbled fragments . heavily restored  ? G29 

1930.82.26   Mace/staff head - blue with yellow globules glass   

1930.82.3   Small marbled fragment red/yellow/white ? Zigi 33 

1930.82.33   Greenish clear fragment glass   



1930.82.34   Five thin colourless (greenish) fragments glass   

1930.82.38 29-12-135 Two fragments, blue, one neck of bottle glass Grave 32 

1930.82.39   Vessel fragments glass   

1930.82.4   
Three decorated vessel fragments; yellow, white, red decoration, 

blue at core 
glass  Shil 15 

1930.82.41   Five colourless fragments glass   

1930.82.45   One colourless fragment ?faceted glass   

1930.82.46   One colourless fragment glass   

1930.82.47   Raw glass - translucent greenish numerous air bubbles glass   

1930.82.48   Plain sun disc pendant heavy exterior alteration, blue core glass H33 

1930.82.49   ? Figurine glass   

1930.82.50   Raw glass fragment dark blue glass K62 

1930.82.51   One fragment decorated, white/brown exterior glass G50 

1930.82.52   One fragment decorated, white/brown exterior glass G50 

1930.82.53   Decorated vessel fragment (bottle) set in clay matrix g;ass L8 

1930.82.54   Raw glass fragment dark blue glass   

1930.82.55   Numerous small blue fragments undecorated glass R87/M100 

1930.82.56   ?figurine glass G50 

1930.82.58   Six small fragments ?glass L4 

1930.82.6 28-12-306 Colourless fragment ?intrusive glass  unknown 

1930.82.61   Small decorated vessel fragments glass L9 

1930.82.64   Figurine/amulet glass G29  

1930.82.65   Nine fluted fragments white decoration ?restoration glass G29 

1930.82.66   two fragments white/yellow decoration glass   

1930.82.67   Six vessel fragments white decoration glass   

1930.82.68   three fragments, very fine white/red decoration glass   

1930.82.69 30-2-333 One fragment white decoration glass H14 

1930.82.7   
One small decorated vessel fragment, yellow spots on white and 

blue, blue core 
glass  M100 

1930.82.70   
16 fragments white decoration, some black staining, soil adhering 

to some surfaces 
glass G50  

1930.82.71   Two fragments glass G50 

1930.82.72   Seven fragments -white/red decoration appears uncleaned glass   

1930.82.73   
Numerous fragments, more than one vessel restored in places 

"treated with A-A" 
glass G50 

1930.82.74   Three fragments greenish tinted colourless glass   

1930.82.75   two fragments ?glass   

1930.82.9   Deteriorated glass flakes in ?soil matrix glass  H35 

1930.IC.10   wall nail, very thin greenish glaze glazed ceramic 206 

1930.IC.13 30-12-99  wall nail, green glaze glazed ceramic G50 

1930.IC.16 30-1-152 wall nail, very thin greenish glaze glazed ceramic H7 

1930.IC.17 30-2-379 wall nail, green glaze, metallic copper in places glazed ceramic G50 

1930.IC.19 31-1-157 wall nail, patchy greenish-white glaze glazed ceramic G50 

1930.IC.20 30-1-149 wall nail, very thin greenish glaze glazed ceramic G47 

1930.IC.21 30-1-197 wall nail, green glaze glazed ceramic G50 

1930.IC.22 30-1-176 wall nail, thick green glaze glazed ceramic H7 

1930.IC.24   wall nail, green glaze glazed ceramic   

1930.IC.25 31-1-164 wall nail, yellow and green glaze glazed ceramic G50 

1930.IC.5 30-2-271 wall nail, green glaze, chalky glazed ceramic G52 

1930.IC.6 31-1-158 wall nail, thick green glaze glazed ceramic G50 

1930.IC.7 31-1-163 wall nail, green glaze glazed ceramic G50 

1930.IC.8 31-1-159 wall nail, green glaze glazed ceramic G50 

1930.IC.9 31-2-33- wall nail, bulbous shape, little glaze glazed ceramic L4 

1930.ID.1 28-11-80 wall nail, restored fragments yellowish-green glaze glazed ceramic   

1930.ID.10 32-2-57 wall nail fragments, patchy yellowish-green glaze glazed ceramic G50 

1930.ID.13   wall nail, thick yellowish-green glaze glazed ceramic 348 

1930.ID.14   wall nail, yelllowish-green glaze glazed ceramic 344 

1930.ID.16   wall nail, green glaze glazed ceramic H7 

1930.ID.17   wall nail, thick yellowish-green glaze glazed ceramic   



1930.ID.3 31-1-157 wall nail, thick glaze turquoise in places glazed ceramic G50 

1930.ID.4 30-11-13 wall nail, green glaze glazed ceramic H15 

1930.ID.6 31-1-166 wall nail, yelllowish-green glaze glazed ceramic G50 

1930.ID.7 31-3-38  wall nail, yelllowish-green glaze glazed ceramic H12 

1930.ID.9 30-12-150 wall nail, yelllowish-green glaze glazed ceramic G50 

1930.IH.2 30-11-100 glazed object, whitish-green glaze glazed ceramic H11 

1930.IH.4 30-12-220 glazed wall decoration(?), whitish-green glaze glazed ceramic H11 

N25   Small marbled fragment red/yellow/white 
marbelised 

faience 
  

N64   Blue pigment lump frit Shil 25 

  



Field No. Description (notebook) Material (notebook) Accn No. Room no. 

29-12-96 ?glass ribbed bead glass   A5 

29-12-360 inlaid bead composition   B18 

29-12-2 blue bead stone 1930-62-43 B2 

29-11-17 white spherical bead composition 1930-60-51 B2 

29-11-141 yellow bead composition 1930-69-51 B20 

29-11-158 spacer bead white ?stone 1930-61-57 B20 

29-11-158 white spacer bead stone   B20 

29-12-112 group of beads, ribbed, fluted, light yellow spacer composition 1930-68-1 B25 

29-12-138 light green bead composition 1930-60-62 B30 

29-12-185 white bead stone 1930-62-49 B33 

29-12-192 cylindrical bead composition 1930-62-50 B36 

30-2-24 white bead stone 1930-62-69 B38 

29-11-57 cylindrical bead composition 1930-66-21 B4 

29-11-152 broken lapis bead stone 1930-61-56 B4 

29-11-70 three ribbed glazed beads composition 1930-61-52 B7 

30-2-354 two ribbed beads composition 1930-61-105 C12 

29-12-279 blue/green cylindrical bead stone   C17 

29-12-297 white cylindrical bead composition   C19 

29-12-331 three flat and eight yellow beads composition   C19 

29-12-124 white bead composition 1930-63-15 C2 

30-1-92 yellow spherical bead composition 1930-60-79 C22 

30-1-96 black bead stone   C22 

30-1-104 white bead composition 1930-67-26 C26 

30-2-348 decorated glass fragment glass   C28 

30-2-349 three cylindrical beads composition 1930-62-99 C28 

30-2-350 white pendant composition 1930-67-64 C28 

30-2-351 black/yellow bead stone   C29 

30-2-353 two blue spacer beads composition 1930-61-104 C29 

30-2-296 20 spherical beads yellow/blue/white composition 1930-60-98 C30 

30-2-297 six ribbed beads composition 1930-61-100 C30 

30-2-298 six cylindrical beads blue/white/black composition   C30 

30-2-299 four barrel beads composition 1930-63-45 C30 

30-2-321 faceted bead stone 1930-62-94 C30 

30-2-335 two yellow spherical beads composition 1930-66-103 C37 

30-2-336 black spacer bead composition   C37 

30-2-288 four spherical/ribbed beads yellow/blue composition 1930-66-45 C39 

30-2-295 blue spherical bead composition 1930-61-99 C4 

30-11-105 white fluted bead stone   D15 

30-11-123 grey bead stone   D15 

29-12-97 light blue ribbed bead composition 1930-61-60 F1 

29-12-98 three blue ribbed beads composition 1930-62-45 F1 

29-12-103 white bead stone 1930-62-46 F1 

29-12-126 six small blue frog beads composition   F1 

29-12-154 green-glazed pot terracotta   F10 

29-12-86 spacer bead composition   F11 

29-12-144 bead composition 1930-67-21 F14 

29-12-145 four small blue beads composition 1930-60-63 F14 

29-12-183 mother of pearl bead stone   F16 

29-12-248 ribbed translucent bead stone   F16 

29-12-267 spherical bead composition   F19 

29-12-268 spherical bead, painted composition 1930-67-22 F19 

29-12-269 oblong white painted bead composition 1930-62-53 F19 

29-12-270 frog bead composition 1930-67-23 F19 

29-12-271 ribbed bead, light yellow composition   F19 

29-12-273 two incised blue/yellow beads composition   F19 

29-12-274 group of white beads composition 1930-60-67 F19 
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29-12-275 blue cylindrical beadc composition 1930-62-54 F19 

30-1-56 yellow/brown beads composition   F2 

30-1-20 flat circular bead, white composition 1930-63-23 F2 

29-12-163 flat blue bead composition 1930-63-17 F2 

30-1-113 spacer bead blue composition 1930-61-73 F2 

30-2-226 10 ribbed beads blue/white/black composition 1930-61-94 F2 

30-2-227 22 spherical beads blue/white/yellow composition 1930-60-95 F2 

30-2-228 turquoise bead stone   F2 

30-2-229 17 cylindrical beads yellow/blue/white composition 1930-62-90 F2 

30-2-230 three painted barrel beads composition 1930-63-43 F2 

30-2-231 lapis bead stone   F2 

30-2-233 white spacer bead composition 1930-61-95 F2 

30-2-234 white spacer bead composition 1930-67-51 F2 

30-2-337 five spherical beads yellow/blue composition   F2 

30-2-338 five spherical beads black/white/blue composition 1930-61-130 F2 

30-2-339 five cylindrical beads blue/white composition 1930-62-96 F2 

29-12-239 white bead stone   F24 

29-12-240 black bead stone   F24 

29-12-290 glazed vase terracotta   F24 

29-12-365 blue cylindrical bead composition 1930-62-59 F24 

29-12-226 ribbed bead composition 1930-61-62 F25 

29-12-254 white bead, dark paint composition 1930-63-19 F26 

29-12-278 yellow spherical bead composition   F26 

29-12-309 white bead stone   F27 

29-12-310 white bead stone   F27 

29-12-266 button' composition 1930-63-20 F30 

29-12-317 light yellow bead composition 1930-60-71 F30 

30-1-6 two blue cylindrical beads composition   F35 

30-1-19 blue cylindrical bead composition 1930-62-60 F35 

29-12-358 bird-like black bead composition   F37 

29-11-148 cylindrical lapis bead stone   F5 

29-12-220 black bead stone   F8 

29-11-156 greenish 'flower' bead composition   F8 

29-3-212 glass bead blue greenish painted glass 1930-67-18 F8 

30-1-78 oblong bead composition   G14 

29-12-348 red bead composition 1930-60-72 G14 

30-1-40 lapis bead stone   G18 

29-12-292 white bead composition 1930-62-55 G24 

29-12-312 flat yellow bead fragment composition 1930-61-65 G26 

29-12-313 two beads composition 1930-60-70 G26 

30-1-187 fly bead composition 1930-67-27 G26 

30-1-98 ribbed bead with green paint traces composition 1930-61-71 G28 

30-1-34 spacer bead fragment composition   G29 

30-1-35 spacer bead fragment composition   G29 

30-1-44 blue cylindrical bead composition   G29 

30-1-61 brown bead stone   G29 

30-1-64 yellow/green painted bead composition   G29 

30-1-65 two cylindrical blue beads composition 1930-62-64 G29 

30-1-67 two white cylindrical beads composition 1930-60-76 G29 

30-1-68 blue ribbed bead composition 1930-61-69 G29 

30-1-70 white ribbed bead composition 1930-61-3 G29 

30-1-72 three blue beads composition 1930-62-107 G29 

30-1-73 group of white beads composition 1930-61-30 G29 

30-1-86 yellow bead composition 1930-60-126 G29 

31-3-18 seven spherical paste beads; various faience/frit beads various   G29 

29-12-276 mouse'bead composition   G29 

29-12-277 inlaid bead composition   G29 



30-1-102 circular bead rings of black paint composition   G29 

30-1-129 green-glazed wall nail terracotta   G29 

30-1-130 green-glazed wall nail terracotta   G29 

30-1-140 green-glazed wall nail terracotta   G29 

30-1-196 green-glazed lion statue terracotta   G29 

30-1-204 frit cup blue frit 1930-60-73 G29 

30-1-205 three blue ribbed beads composition 

1930-61-

124/7 G29 

30-1-206 three hubbed blue beads composition 1930-61-75 G29 

30-1-207 two hubbed blue beads composition 1930-61-137 G29 

30-1-208 three ribbed beads, black, yellow, white composition 1930-61-77 G29 

30-1-209 four blue cylindrical beads composition 1930-62-68 G29 

30-1-210 two spacer bead, greenish white composition   G29 

30-1-211 group spacer fragments, greenish white composition 1930-61-129 G29 

30-1-212 two spacer beads white composition 1930-61-78 G29 

30-1-213 two spacer beads, blue/yellow composition 1930-61-79 G29 

30-1-214 one blue spacer bead composition 1930-61-80 G29 

30-1-215 one yellow spacer bead composition 1930-60-83 G29 

30-1-216 26 spherical beads white/yellow composition 1930-60-84 G29 

30-1-217 16 spherical beads white/yellow composition 1930-60-85 G29 

30-1-218 10 spherical beads white/yellow.grey composition 1930-97-77 G29 

30-12-262 six beads spherical white; eye bead; spherical blue not stated   G29 

30-2-135 string of beads white/blue/yellow composition 1930-66-38 G29 

30-2-191 four white frog beads composition   G29 

30-2-198 two 'mouse' beads composition 1930-67-47 G29 

30-2-199 three white bird-shaped beads composition   G29 

30-2-200 two fly beads blue/white composition 1930-67-48 G29 

30-2-201 two lion-headed beads black composition   G29 

30-2-202 three ribbed beads, blue, yellow, white composition 1930-61-128 G29 

30-2-210 grey rectangular bead stone   G29 

30-2-211 circular black glass bead glass   G29 

30-2-216 white barrel bead stone   G29 

30-2-218 six ribbed beads white/black/blue composition   G29 

30-2-219 two blue spacer beads composition   G29 

30-2-22 ? Mace head composition   G29 

30-2-220 white cylindrical bead composition 1930-62-89 G29 

30-2-223 teardrop-shaped white bead composition 1930-67-49 G29 

30-2-32 two cylindrical black/white beads composition 1930-62-70 G29 

30-2-324 four blue spacer beads composition 1930-61-102 G29 

30-2-33 three white cylindrical beads composition   G29 

30-2-34 five cylindrical beads composition 1930-62-72 G29 

30-2-35 five oblong greenish-white beads composition 1930-66-35 G29 

30-2-36 two yellow beads composition 1930-61-81 G29 

30-2-37 five flat yellow/white beads composition 1930-63-27 G29 

30-2-374 glass staff head glass   G29 

30-2-38 six circular yellow/white beads composition 1930-60-86 G29 

30-2-39 16 spherical beads blue/white/yellow composition 1930-60-39 G29 

30-2-40 10 cylindrical beads blue/yellow/grey/black composition 1930-62-73 G29 

30-2-41 14 painted beads composition   G29 

30-2-42 flat blue pendant composition 1930-62-104 G29 

30-2-43 flat disc bead, blue composition   G29 

30-2-44 light blue spherical bead composition 1930-67-28 G29 

30-2-440 glazed boar head fragments  terracotta   G29 

30-2-45 staff head glass   G29 

30-2-46 two white fly beads composition   G29 

30-2-47 12 circular painted beads composition 1930-63-29 G29 

30-2-48 female symbol amulet composition 1930-67-29 G29 

30-2-49 spherical white and blue bead composition 1930-69-14 G29 



30-2-50 three spherical white beads composition 1930-60-88 G29 

30-2-51 green/white plaque composition   G29 

30-2-52 oblong beads on bronze wire composition   G29 

30-2-53 black ribbed bead composition 1930-62-71 G29 

30-2-54 yellow ribbed bead composition 1930-61-82 G29 

30-2-55 white fly bead composition   G29 

30-2-56 blue disc bead composition 1930-63-30 G29 

31-2-11 cup fragment composition   G29 

30-1-75 flat yellow bead stone   G32 

30-1-76 white cylindrical bead stone   G32 

31-3-20 various beads various 1930-63-59 G32 

30-1-100 black/white cylindrical painted bead composition 1930-63-24 G32 

30-1-107 group of light yellow beads composition 1930-62-67 G32 

30-12-114 yellow bead stone   G32 

29-12-357 large white ribbed bead composition   G33 

29-12-280 two oblong beads, yellow composition 1930-63-21 G37 

29-12-316 blue ribbed bead composition 1930-61-66 G37 

30-3-62 barrel bead composition 1930-62-65 G41 

30-3-66 quadilateral bead white/black composition 1930-60-75 G41 

30-1-88 rectangular bead stone   G42 

30-12-24 white fluted bead stone   G47 

30-1-149 green-glazed wall nail terracotta   G47 

30-1-150 green-glazed jar terracotta   G47 

30-1-151 green-glazed wall nail terracotta   G47 

30-2-367 blue circular bead composition 1930-63-50 G47 

31-3-33 various beads various   G50 

30-11-60 green-glazed wall nail terracotta   G50 

30-12-71 green-glazed wall nail terracotta   G50 

30-12-97 green-glazed wall nail terracotta   G50 

30-12-99 green-glazed wall nail terracotta   G50 

31-3-12 two beads frit   G50 

31-3-15 five beads paste   G50 

31-3-16 275 beads paste/faience   G50 

31-3-17 

16 spherical paste beads; two eye beads; 12 spherical 

faience beads; two clay beads; 10 frit barrel beads; eight 

cylindrical paste/faience; 40 small cylindrical paste/faience various   G50 

31-3-19 various beads faience/frit   G50 

31-3-21 varoius beads various   G50 

30-1-197 green-glazed wall nail terracotta   G50 

30-1-200 yellow/red glazed lion terracotta   G50 

30-1-202 light green bead composition   G50 

30-12-133 glazed lions paw  terracotta   G50 

30-12-134 glazed lions paw  terracotta   G50 

30-12-135 green-glazed wall nail terracotta   G50 

30-12-138 glazed tripod terracotta   G50 

30-12-150 green-glazed wall nail terracotta   G50 

30-12-152 grey/black veined bead stone   G50 

30-12-195 two white beads stone   G50 

30-12-205 white rectangular bead stone   G50 

30-12-207 white bead stone   G50 

30-12-213/4 white bead stone   G50 

30-12-215 eight beads yellow/white composition   G50 

30-12-216 five beads white/yellow/grey composition 1930-63-58 G50 

30-12-217 white ribbed bead composition   G50 

30-12-222 figurine fragment yellow/green glaze terracotta   G50 

30-12-251 glazed sheep head terracotta   G50 

30-12-260 12 beads paste/faience   G50 

30-2-100 400 blue cylindrical beads composition 1930-62-81 G50 



30-2-101 450 ribbed beads black.white.grey composition   G50 

30-2-102 65 hubbed beads composition 1930-61-90 G50 

30-2-103 850 spherical blue beads composition 1930-60-91 G50 

30-2-104 200 cylindrical beads black/white/blue/red/yellow composition 1930-61-91 G50 

30-2-105 4 flat rectangular beads composition 1930-67-32 G50 

30-2-106 25 rhomboidal beads blue/yellow/white/brown composition 1930-63-38 G50 

30-2-107 17 disc-shaped beads blue/white/black/yellow composition 1930-63-39 G50 

30-2-108 seven fly beads yellow/white/blue composition   G50 

30-2-109 four fly beads white/blue composition   G50 

30-2-110 13 triangular beads yellow/white/blue composition   G50 

30-2-111 21 rectangular beads black/white/yellow/grey composition 1930-62-82 G50 

30-2-112 1060 circular beads white/yellow/green/grey composition 1930-60-140 G50 

30-2-113 428 cylindrical beads blue/white/yellow/black/green composition 1930-63-61 G50 

30-2-114 350 spherical beads yellow/white/greenish-white/black composition 1930-62-84 G50 

30-2-115 315 barrel beads blue/green/white/black/yellow composition 1930-63-40 G50 

30-2-116 25 barrel beads blue composition 1930-63-41 G50 

30-2-117 31 double ribbed beads black/white/blue composition 1930-61-126 G50 

30-2-118 13 barrel ribbed beads black composition 1930-69-69 G50 

30-2-119 15 rectangular white beads composition 1930-67-85 G50 

30-2-120 five rectangular white/black painted beads composition 1930-63-42 G50 

30-2-121 five frog beads blue composition   G50 

30-2-122 six frog beads , white composition   G50 

30-2-123 eight granulated beads - red/white composition 1930-67-33 G50 

30-2-124 two lotus bud beads ?   G50 

30-2-125 two rams head amulets white composition 1930-67-34 G50 

30-2-126 bull's head amulet black composition 1930-67-35 G50 

30-2-128 two white bird-shaped beads composition 1930-67-36 G50 

30-2-129 five lion head beads black composition 1930-67-41 G50 

30-2-130 five 'mouse' beads, white composition   G50 

30-2-131 ribbed spacer bead, white composition 1930-67-37 G50 

30-2-132 bull's head amulet white composition   G50 

30-2-133 white ribbed spacer bead composition   G50 

30-2-134 white ring-like bead composition   G50 

30-2-136 two female symbol amulets composition 1930-67-38 G50 

30-2-138 white ribbed bead composition 1930-67-39 G50 

30-2-139 two yellow pendants composition 1930-67-40 G50 

30-2-140 two 'butterfly' beads composition 1930-62-85 G50 

30-2-141 three beads yellow/white/black composition 1930-37-42 G50 

30-2-142 white faceted barrel bead composition 1930-67-43 G50 

30-2-143 white cross-hatched bead fragment stone 1930-66-39 G50 

30-2-144 inlaid flower-shaped object ? 1930-67-44 G50 

30-2-145 white human mask   1930-67-46 G50 

30-2-171 three plain sun discs glass   G50 

30-2-172 decorated sun disc pendant glass   G50 

30-2-173 plain sun disc fragments glass   G50 

30-2-174 decorated spacer bead green/white composition   G50 

30-2-190 blue fly bead composition   G50 

30-2-197 two white beads composition   G50 

30-2-375 pipe bead yellow composition   G50 

30-2-378 green-glazed wall nail terracotta   G50 

30-2-380 glazed bird figurine terracotta   G50 

30-2-381 moulded glass plaque glass   G50 

30-2-393 spherical beads grey/black/white stone   G50 

30-2-395 three beads stone   G50 

30-2-396 black/white cylindrical painted bead stone   G50 

30-2-397 octagonal bead stone   G50 

30-2-398 black bead stone   G50 



30-2-399 black rectangular bead stone   G50 

30-2-400 grey rectangular bead stone   G50 

30-2-401 black/yellow circular bead stone   G50 

30-2-402 greenish bead stone   G50 

30-2-90 56 cylindrical beads greenish-white/white/grey + fragments composition 1930-61-88 G50 

30-2-91 

62 spacer beads greenish-white/white/yellow/grey + 

fragments composition 1930-69-63 G50 

30-2-92 65 barrel beads greenish-white + fragments composition   G50 

30-2-93 185 blue ribbed beads composition   G50 

30-2-94 25 blue disc-shaped beads composition   G50 

30-2-95 seven blue spherical beads composition 1930-60-90 G50 

30-2-96 190 painted beads and fragments composition 1930-63-36 G50 

30-2-97 43 spacer beads composition 1930-61-89 G50 

30-2-98 1200 beads circular/spherical black/white/grey composition   G50 

30-2-99 125 eye beads composition 1930-63-37 G50 

31-1-156 green-glazed wall nail fragment terracotta   G50 

31-1-157 green-glazed wall nail  terracotta   G50 

31-1-158 green-glazed wall nail  terracotta   G50 

31-1-159 green-glazed wall nail  terracotta   G50 

31-1-160 green-glazed wall nail  terracotta   G50 

31-1-161 green-glazed wall nail  terracotta   G50 

31-1-162 green-glazed wall nail  terracotta   G50 

31-1-163 green-glazed wall nail  terracotta   G50 

31-1-164 green-glazed wall nail  terracotta   G50 

31-1-165 green-glazed wall nail  terracotta   G50 

31-1-166 green-glazed wall nail  terracotta   G50 

31-1-167 green-glazed wall nail  terracotta   G50 

31-1-168 green-glazed wall nail  terracotta   G50 

31-2-117 light grey bead stone   G50 

31-2-74 glass eye from statue glass   G50 

31-3-13 various beads various   G50/G29 

30-2-170 glass inlay plaque glass/stone 1930-82-20 G52 

30-2-192 brown bead stone   G52 

30-11-10 glazed pot (glazed inside) terracotta   G53 

31-3-23 various beads various   G53 

30-12-235 white bead stone   G53 

30-12-236 translucent bead stone   G53 

30-12-237 green spherical bead stone   G53 

30-2-57 five blue spacer beads composition   G53 

30-2-58 seven white spacer beads composition 1930-61-83 G53 

30-2-59 white ribbed spacer bead composition   G53 

30-2-60 group of greenish white spacer beads composition 1930-61-115 G53 

30-2-61 group spacer fragments, greenish white composition 1930-61-85 G53 

30-2-62 seven greenish white cylindrical beads composition 1930-62-74 G53 

30-2-63 five greenish white cylindrical beads composition   G53 

30-2-64 31 cylindrical beads white/green/grey composition   G53 

30-2-65 cylindrical bead (intact) composition 1930-62-75 G53 

30-2-66 two blue ribbed beads composition   G53 

30-2-67 blue ribbed bead composition 1930-61-86 G53 

30-2-68 blue ribbed beads composition 1930-62-79 G53 

30-2-69 32 barrel beads white/light grey composition 

1930-61-

136/63-31 G53 

30-2-70 32 spherical beads white/yellow composition 1930-60-89 G53 

30-2-70a plain sun disc pendant glass   G53 

30-2-71 plain sun disc pendant fragments glass 1930-67-82 G53 

30-2-72 13 circular beads  glass 1930-63-32 G53 

30-2-73 Five painted beads composition 

1930-62-

77/63-28 G53 



30-2-74 painted bead fragments composition 1930-62-78 G53 

30-2-75 17 cylindrical beads yellow/blue/white composition 1930-62-79 G53 

30-2-76 two rectangular beads composition 1930-61-87 G53 

30-2-77 green ribbed cone (inlaid bead) composition   G53 

30-2-78 circular plaque raised flower design composition   G53 

30-2-79 rectangular bead, blue composition 1930-66-36 G53 

30-2-80 rhomboidal bead. Green composition   G53 

30-2-81 white hubbed bead composition   G53 

30-2-82 disc shaped bead composition 1930-63-33 G53 

30-2-83 two flat circular beads composition 1930-63-34 G53 

30-2-84 white triangular bead composition 1930-62-80 G53 

30-2-86 frog bead, blue composition 1930-67-30 G53 

30-2-88 complex 'head' bead fragment composition   G53 

30-2-89 black rectangular bead stone   G53 

31-2-122 three spherical beads/eight various beads paste 1930-60-10 G53 

30-1-146 green-glazed jar terracotta   G54 

31-1-134 green spherical bead     G54 

30-2-345 Five painted beads stone   G55 

30-2-346 six circular beads composition 1930-60-405 G55 

30-2-356 brown translucent spacer bead stone   G55 

30-2-357 four white spherical beads composition 1930-60-106 G55 

30-2-272 seven white cylindrical beads stone 1930-67-52 G57 

29-11-92 ribbed bead, yellow painted ?   G6 

29-11-120 blue flat bead composition   G6 

29-11-120 spherical lapis bead stone   G6 

29-11-140 broken lapis bead stone   G6 

29-12-107 greenish bead stone   G6 

29-12-108 grey bead stone   G6 

30-3-85 four black circular beads composition   G65 

30-3-59 silver nose ring with yellow beads various   G66 

30-12-51 white spacer bead stone 1930-66-18 G67 

31-2-120 three beads/fragments frit 1930-69-79 G67 

30-12-151 green-glazed jar terracotta   G73 

30-12-219 glazed wall nail terracotta   G73 

30-12-256 blue bead faience 1930-61-119 G73 

30-12-257 white cylindrical bead faience   G73 

30-12-258 six beads paste/faience 1930-69-41 G73 

31-1-17 dark blue bead glass   G74 

30-1-163 ribbed bead composition 1930-61-74 G78 

31-2-30 white flat bead composition 1930-62-112 G78 

30-2-188 white spherical bead composition   G9 

30-1-145 green-glazed wall nail terracotta   H10 

30-1-169 green-glazed wall nail terracotta   H10 

30-1-172 green-glazed figurine fragment terracotta   H10 

30-1-195 green-glazed figurine fragment terracotta   H10 

30-2-281 four hubbed beads composition 1930-67-54 H10 

30-2-282 five spherical beads yellow/white composition 1930-60-97 H10 

30-2-283 four painted barrel beads composition 1930-67-55 H10 

30-2-284 rhomboidal bead, yellow and grey composition 1930-67-56 H10 

30-2-285 blue disc shaped bead composition 1930-63-44 H10 

30-2-343 54 beads spherical/spacer/ribbed composition 1930-61-131 H10 

30-2-344 five barrel beads black/white/yellow composition 1930-63-49 H10 

30-2-358 four cylindrical beads blue/yellow composition   H10 

30-2-359 four circular beads white/yellow/black composition 1930-67-65 H10 

30-11-6 glazed Ishtar figurine terracotta   H11 

30-11-8 glazed brick terracotta   H11 

30-11-100 green-glazed wall nail fragment terracotta   H11 



30-1-171 green-glazed wall nail terracotta   H11 

30-12-220 glazed wall plaque terracotta   H11 

30-2-340 five cylindrical beads black/white/yellow composition 1930-62-97 H11 

30-2-341 four spherical beads composition 1930-60-404 H11 

30-2-342 painted barrel bead composition 1930-62-98 H11 

31-3-37 incised faience bead faience 1930-60-17 H12 

31-3-38 green-glazed wall nail terracotta 1930-61-108 H12 

30-12-259 three beads paste/faience 1930-62-109 H12 

30-2-364 blue spacer bead composition   H12 

30-2-365 two ribbed beads black/blue composition   H12 

30-2-279 two circular/cylindrical beads composition   H13 

30-11-3 bead composition 1930-60-124 H14 

30-11-4 decorated bead composition 1930-60-125 H14 

31-3-14 five beads paste/faience   H14 

30-2-309 faience' plaque red/blue flower inlaid pattern faience   H14 

30-2-333 decorated glass fragments glass 1930-82-69 H14 

30-2-334 five spherical beads composition 1930-67-62 H14 

30-2-405 50 spherical/circular beads yellow/white/blue composition + stone 1930-60-111 H14 

30-2-406 21 barrel beads greenish-white/white/blue/yellow composition + stone 

1930-60-

144/1930-63-

51 H14 

30-2-407 

23 cylindrical beads greenish-

white/white/blue/yellow/black composition + stone 1930-62-101 H14 

30-2-409 two black-banded circular beads composition 193063-52 H14 

30-2-410 nine ribbed beads white/yellow/blue/black composition 1930-61-110 H14 

30-2-411 two blue spacer beads composition 1930-61-111 H14 

30-2-412 plain sun disc fragment glass 1930-67-67 H14 

30-11-13 green-glazed wall nail terracotta   H15 

30-12-115 green-glazed wall nail terracotta   H15 

30-2-310 two spherical beads white/yellow/blue composition 1930-60-101 H15 

30-2-311 six barrel beads white/blue/black composition 1930-63-47 H15 

30-2-312 four ribbed beads blue/black/white composition 1930-67-59 H15 

30-2-313 two spacer beads composition 1930-61-101 H15 

30-2-314 three rectangular beads composition 1930-63-48 H15 

30-2-315 two circular beads composition   H15 

30-2-316 seven cylindrical beads blue/white composition   H15 

30-2-317 white 'mouse' bead composition   H15 

30-2-318 marble bead stone   H15 

30-2-360 white ribbed bead composition   H15 

30-2-361 eight white spherical beads composition 1930-60-109 H15 

30-2-362 blue hubbed bead composition   H15 

30-2-363 white cylindrical bead composition 1930-62-100 H15 

30-2-426 decorated sun disc pendant glass   H15 

30-2-427 three hubbed beads composition   H15 

30-2-428 22 spherical beads blue/white/yellow some painted composition 1930-60-114 H15 

30-2-429 six cylindrical beads blue/white/greenish-white composition 1930-62-105 H15 

30-2-430 seven ribbed beads blue/black/white composition 1930-61-114 H15 

30-2-431 eight barrel beads white/greenish-white some painted composition   H15 

30-2-432 two white 'mouse' beads composition 1930-67-69 H15 

30-2-433 two beads stone   H15 

30-2-434 yellow circular bead stone   H15 

30-2-435 inlay head circular composition 1930-63-54 H15 

30-2-437 frog bead composition 1930-67-70 H15 

30-11-97 green-glazed wall nail fragment terracotta   H16 

30-2-286 ribbed bead green/blue composition 1930-61-96/7 H16 

30-2-287 decorated glass fragments glass   H16 

30-2-304 spherical bead composition 1930-60-100 H16 

30-2-293 two spherical beads white/yellow composition 1930-69-55 H18 



30-2-294 two blue spherical beads composition 1930-67-57 H18 

30-2-420 

40 beads spherical/circular white/black/yellow/blue - some 

painted  composition 1930-60-113 H18 

30-2-421 

14 cylindrical beads blue/greenish-white/white some 

painted composition   H18 

30-2-422 seven ribbed beads and spacer beads blue/white/yellow composition 1930-61-132 H18 

30-2-423 frog bead composition 1930-67-68 H18 

30-1-42 blue bead composition 1930-67-14 H2 

30-1-90 white bead composition 1930-60-78 H2 

30-2-186 black banded spherical bead composition 1930-60-92 H20 

30-2-280 white ribbed bead composition   H21 

30-2-183 white hubbed bead composition 1930-61-92 H22 

30-2-278 cone shaped bead stone   H25 

30-2-185 marble bead stone   H33 

30-3-19 cylindrical bead composition 1930-62-106 H35 

30-3-23 grey bead stone   H35 

30-11-103 greenish-white spherical bead composition   H38 

30-3-10 cylindrical bead stone   H39 

30-2-182 blue cylindrical bead composition 1930-62-88 H40 

30-11-104 greenish-white spherical bead composition 1930-60-128 H42 

30-3-56 bead stone   H43 

30-3-79 bead stone   H45 

30-3-4 painted barrel bead composition   H45 

30-3-3 black spacer bead stone   H47 

30-1-59 cylindrical greenish bead composition 1930-63-55 H5 

31-2-16 greenish cylindrical bead composition 1930-62-110 H5 

30-3-22 mottled bead stone   H50 

30-2-8 green-glazed wall nail terracotta   H50 

30-1-54 glazed wall nail terracotta   H6 

30-1-106 greenish white ribbed bead composition 1930-61-72 H6 

30-1-114 white bead composition 1930-60-80 H6 

30-1-127 green-glazed wall nail terracotta   H6 

30-1-128 green-glazed wall nail terracotta   H6 

30-1-138 white bead composition 1930-63-29 H6 

30-2-330 four spherical beads composition 1930-60-102 H6 

30-2-331 five cylindrical beads red/blue/white composition 1930-67-60 H6 

30-2-332 six various beads composition 1930-67-61 H6 

30-2-382 glazed ceramic fragment (wall plaque) terracotta   H6 

31-1-6 white spherical bead stone   H60 

31-3-22 various beads various 1930-60-138 H7 

30-1-141 green-glazed wall nail terracotta   H7 

30-1-144 green-glazed wall nail terracotta   H7 

30-1-152 green-glazed wall nail terracotta   H7 

30-1-153 green-glazed wall nail terracotta   H7 

30-1-175 green-glazed wall nail terracotta   H7 

30-1-176 green-glazed wall nail terracotta   H7 

30-2-300 161 small beads greenish-white/yellow (single string) composition   H7 

30-2-301 three barrel beads white/yellow composition 1930-67-58 H7 

30-2-302 disc shaped bead composition 1930-63-46 H7 

30-2-303 white bead stone   H7 

30-2-325 two white ribbed beads composition 1930-61-103 H7 

30-2-326 10 spherical beads blue/yellow composition 1930-62-95 H7 

30-2-327 bead stone   H7 

31-2-121 three beads faience   H70 

30-2-320 marble bead stone   H8 

30-2-415 white ribbed spacer  bead composition   H8 

30-2-416 14 cylindrical beads white/yellow/grey composition 1930-62-103 H8 

30-2-417 31 beads spherical/circular white/yellow/blue composition 1930-60-112 H8 



30-2-418 seven barrel beads yellow/black composition 1930-63-53 H8 

30-2-419 eight ribbed beads blue/black/yellow composition 1930-61-112 H8 

29-11-182 green bead stone 1930-62-42 I2 

30-11-85 blue bead stone   I27 

28-12-242 three fluted beads composition 1930-61-19 K193 

28-12-551 white bead composition 1930-63-5 K303 

28-12-418 small fragment of painted glass "silver paint" glass   K314 

27-28 five beads not stated   K32 

31-2-123 four beads paste   K330 

28-12-433 tiny blue bead composition 1930-60-36 K333 

29-2-165 light grey oblong bead stone   K342 

29-1-357 oblong bead stone   K346 

27-28-3037 plain white glass glass 1930-82-59 K36 

29-1-260 glazed jar terracotta   K421 

29-1-559 beads stone   K425 

29-1-367 spacer bead composition 1930-61-35 K432 

29-2-255 spacer bead stone 1930-61-46 K443 

29-2-148 blue bead composition 1930-62-34 K453 

27-28 one bead not stated   L1 

30-1-24 light yellow ribbed bead composition   L10 

27-28 three beads not stated   L10 

28-11-61 glazed jar neck terracotta   L101 

28-11-158 glazed wall nail terracotta   L101 

28-12-261 thin dark brown glass vessel, broken glass   L101 

28-12-470 glazed wall nail terracotta   L101 

27-28 24 beads not stated   L11 

27-28-3061 glass inlay plaque glass   L11 

27-28-3066 glass animal figurine glass   L11 

27-28 three beads not stated   L12 

29-12-233 oblong black bead stone   L12 

27-28 eight beads not stated   L13 

27-28 eight beads not stated   L15 

28-11-19 red/brown bead stone   L20 

27-28 five beads not stated   L25 

27-28-348 glazed wall nail fragment terracotta   L2-8 

27-28 95 beads, most paste paste   L29 

29-11-14 glazed wall nail terracotta   L3 

29-11-15 glazed wall nail terracotta   L3 

27-28 one bead not stated   L30 

27-28 four beads not stated   L4 

27-28-3036 six fragments plain white glass glass 1930-82-58 L4 

30-11-36 two white beads stone   L4 

30-11-43 white bead stone   L4 

30-11-89 white spherical bead composition   L4 

30-11-28 bead composition 1930-63-57 L4 

30-11-124 crucible' terracotta   L4 

30-12-124 blue rectangular bead stone   L4 

30-12-125 greenish bead composition 1930-67-72 L4 

30-12-170 two beads black spiral pattern composition 1930-62-108 L4 

30-12-171 black bead composition 1930-67-73 L4 

30-12-172 white bead stone   L4 

30-12-234 white bead stone   L4 

30-12-245 circular bead stone   L4 

31-2-45 light yellow bead stone 1930-62-113 L4 

28-12-142 black bead stone   L44 

27-28 three beads not stated   L44 

31-1-127 two beads composition 1930-66-58 L4A 



31-1-128 lapis bead stone   L4A 

31-1-130 spherical bead composition 1930-66-61 L4A 

31-1-131 black cylindrical bead stone   L4A 

27-28-340 glazed wall nail fragment terracotta   L5 

27-28-346 glazed wall nail fragment terracotta   L5 

27-28-345 glazed wall nail fragment terracotta   L6 

30-1-136 yellow bead composition   L6 

30-12-175 white bead stone   L6 

30-12-255 greenish-white fluted bead frit 1930-61-118 L6 

27-28-341 glazed wall nail fragment terracotta   L7 

30-12-147 dark translucent bead stone   L7 

30-12-174 light grey fluted bead stone   L7 

27-28 four beads not stated   L8 

27-28-336 glazed wall nail fragment terracotta   L8 

27-28-337 glazed wall nail fragment terracotta   L8 

27-28-338 glazed wall nail fragment terracotta   L8 

27-28-342 glazed wall nail fragment terracotta   L8 

27-28-343 glazed wall nail fragment terracotta   L8 

27-28-344 glazed wall nail fragment terracotta   L8 

30-12-233 circular ivory coloured bead stone   L8 

27-28 one bead not stated   L9 

27-28 one bead not stated   location lost 

28-11-77 amber bead stone   M100 

28-11-78 grey stone bead stone   M100 

28-11-4 red stone bead stone   M100 

28-11-23 white alabaster bead stone   M100 

28-11-114 agate bead stone   M100 

28-11-133 grey double bead stone   M100 

28-11-135 pink bead stone   M100 

28-11-178 coral bead coral   M100 

28-11-202 white bead stone   M100 

28-11-239 white bead stone   M100 

28-11-240 brown translucent bead stone   M100 

28-11-242 decorated glass fragments (50 X 25mm) glass   M100 

28-11-249 brown translucent bead stone   M100 

28-12-214 black cylindrical bead fragment composition   M100 

28-10-52 round glass bead glass   M100 

31-10-53 decorated fragment, yellow decoration, moulded rim glass   M100 

28-10-26 octagonal bead composition   M100 

28-11-12 decorated fragments - many  glass   M100 

28-11-11 marbled fragments marbelized glass   M100 

29-11-4 glazed bowl terracotta   M2 

30-2-262 white/yellow bead stone   M9 

30-2-265 yellow/black bead stone   M9 

27-28 two beads not stated   M90 

28-11-177 blue bead stone   M94 

28-11-284 white spherical bead stone   M94 

28-11-332 white bead stone   M94 

28-11-484 yellow glass, small fragment glass   M94 

28-10-48 broken red stone bead stone   N102 

28-10-19 spacer bead composition   N102 

29-3-25 white bead stone   N120 

29-3-26 blue spherical bead composition 1930-60-50 N120 

28-11-331 white bead stone   N120 

29-1-207 white bead composition   N120 

29-1-556 white bead composition 1930-63-7 N120 

29-1-561 beads stone   N120 



28-12-552 spacer bead composition   N336 

28-12-578 blue bead composition 1930-67-7 N358 

29-1-122 four white cylindrical beads composition 1930-67-10 N383 

29-1-131 group of oblong beads composition 1930-67-22 N383 

29-1-123 two blue incised beads composition 1930-67-11 N392 

28-12-317 lapis coloured bead stone   P302 

28-12-318 yellow bead stone   P302 

28-12-344 black bead stone   P302 

29-1-369 spacer bead composition 1930-61-36 P309 

28-12-422 two black beads stone   P310 

28-12-426 flat blue bead composition 1930-62-16 P310 

28-12-531 white bead composition 1930-60-37 P310 

28-12-574 green ribbed bead composition 1930-61-23 P310 

28-12-368 green-glazed vessel/jar terracotta   P311 

29-1-406 oblong flat bead composition 1930-63-6 P313 

29-1-19 yellow spacer bead composition 1930-61-26 P322 

28-12-434 black bead stone   P326 

29-1-334 oblong green bead composition 1930-62-44 P326 

28-12-457 green-glazd pot terracotta   P329 

29-1-147 green bead stone   P334 

28-12-480 black glass fragment glass   P341 

29-1-469 blue bead composition 1930-62-29 P341 

28-12-510 white and blue beads 110cm below ground level composition   P348 

29-1-366 yellow bead composition 1930-60-43 P349 

27-28 three beads not stated   P35 

29-1-53 white 'fancy' bead composition 1930-62-38 P351 

29-1-73 spacer bead composition   P351 

28-12-508 glass fragment lustre on surface glass   P356 

28-12-548 blue oblong bead composition 1930-62-17 P360 

29-2-27 ribbed bead composition 1930-61-40 P360 

29-1-178 greenish ribbed bead composition   P370 

28-12-594 ribbed bead composition 1930-61-134 P371 

29-1-475 lapis rectangular bead stone   P375 

29-1-476 painted bead composition   P375 

29-3-6 cylindrical bead stone   P376 

29-1-49 blue ribbed bead composition   P382 

29-1-23 blue hubbed bead composition 1930-61-27 P382 

29-11-41 blue glazed bead ribbed composition 1930-61-50 P387 

29-11-42 cylindrical glazed bead composition 1930-62-18 P387 

29-1-47 blue bead composition   P387 

29-2-157 ribbed white bead composition 1930-61-45 P387 

29-1-371 spherical bead stone   P389 

29-2-235 black bead stone   P389 

29-1-87 two white beads composition 

1930-62-

27/67-9 P399 

29-2-240 white cylindrical bead composition 1930-62-35 P399 

29-1-330 oblong bead, blue composition 1930-62-26 P400 

29-1-335 blue bead composition 1930-61-33 P400 

29-1-339 bird-shaped bead composition   P400 

29-1-351 ribbed white bead composition 1930-61-34 P400 

29-1-368 white bead composition 1930-60-45 P400 

29-1-298 white bead stone   P401 

29-1-306 small double blue bead composition 1930-62-25 P401 

29-2-307 blue ribbed bead composition   P407 

29-1-205 white bead composition   P416 

29-3-32 black bead stone   P430 

29-2-99 white bead composition 1930-63-9 P445 

29-1-479 white ribbed bead composition 1930-61-37 P446 



29-11-40 blue bead composition 1930-61-49 P458 

29-2-103 yellow bead composition 1930-60-47 P464 

29-2-39 white ribbed bead composition 1930-61-41 P467 

29-2-5 two ribbed white beads composition 1930-61-39 P467 

29-2-9 yellow bead composition   P468 

29-2-44 three white beads composition   P470 

29-2-104 ribbed white bead composition 1930-61-43 P470 

29-2-105 two black painted beads composition   P470 

29-2-106 yellow ribbed bead composition 1930-61-44 P470 

29-2-107 three flat black beads composition 1930-67-15 P470 

29-2-43 oblong blue bead composition 1930-63-8 P470 

29-2-46 greenish ribbed bead composition 1930-61-42 P470 

29-2-98 green oblong bead stone   P470 

29-2-172 light grey oblong bead stone   P473 

29-2-323 white bead composition 1930-61-47 P482 

28-11-394 button' (amulet) composition   R125 

27-28 one bead not stated   R46 

30-1-109 yellow pendants stone   R46 

27-28 one bead not stated   R70 

27-28 one bead not stated   R80 

27-28 two beads not stated   R87 

28-12-308 ?blue glass flat bead glass   R88 

27-28 one bead not stated   R88 

28-11-84 dark grey bead stone   R95 

28-11-85 bead stone   R95 

29-1-90 dark green glass bead glass   R96 

28-11-246 white translucent bead stone   R96 

29-2-325 blue ribbed bead composition 1930-61-48 R96 

28-11-282 flat white composition bead composition   S104 

28-12-300 fragments of painted glass - green, white, yellow glass   S104 

28-12-314 blue spacer bead composition 1930-61-21 S104 

28-11-57 black stone bead stone   S105 

28-11-22 white alabaster bead stone   S105 

28-11-139 white alabaster bead stone   S105 

28-11-190 grey/white bead stone 1930-60-1 S105 

28-11-191 red bead stone   S105 

28-11-250 blue bead stone   S105 

28-11-83 mottled red bead stone   S106 

28-11-178 fluted bead composition   S106 

28-11-167 white bead stone   S107 

28-11-205 blue bead stone 1930-60-139 S107 

28-11-253 ribbed bead composition 1930-61-9 S107 

28-11-258 

nine composition beads (two fluted, two cylindrical/five flat 

(blue) composition 1930-62-5 S108 

28-11-456 green-glazed vase terracotta   S108 

28-11-292 spacer bead fragment, white composition 1930-61-11 S110 

28-11-308 amulet composition   S110 

28-11-320 three spacer beads composition 1930-61-12 S110 

28-11-247 spacer bead composition 1930-61-7 S111 

28-11-252 spacer bead, blue composition 1930-61-8 S111 

28-11-323 two spacer beads, blue composition   S111 

28-11-324 fragments spacer bead, blue composition 1930-61-13 S111 

28-11-333 black bead stone   S111 

28-11-366 blue spherical bead composition   S111 

28-11-416 

group of beads: spacer, spherical, cylindrical one 'flower 

shaped' composition   S111 

28-11-325 fragment of large fluted bead composition   S112 

28-12-27 incised white bead   1930-61-25 S123 



28-11-379 white cylindrical bead composition   S124 

28-11-418 green-glazed vase terracotta   S129 

28-11-463 white spacer bead fragments composition   S130 

28-12-202 white flat bead composition 1930-63-4 S130 

28-11-464 white incised bead     S132 

28-11-489 four black beads stone   S132 

28-12-265 one greenish white bead composition 1930-60-33 S132 

28-12-138 greenish painted cylindrical bead composition   S153 

28-12-93 black bead stone   S154 

28-12-471 white bead composition 1930-61-22 S155 

28-12-100 blue and white fluted beads composition 1930-61-16 S156 

28-12-146 white flat bead composition   S156 

28-12-483 blue glass fragments glass   S157 

28-12-589 white bead stone   S158 

28-12-590 two beads composition   S158 

28-12-99 sheeps head composition   S164 

28-12-349 green-glazed pot fragment terracotta   S168 

28-12-474 lapis coloured bead stone   S175 

28-12-348 white bead composition   S178 

28-12-292 spacer fragment composition   S185 

28-12-243 white bead composition   S191 

28-12-413 five red beads stone   S319 

28-12-414 green bead stone   S319 

28-12-415 black bead stone   S319 

29-1-232 spacer bead blue composition   S319 

29-1-67 three white ribbed beads composition   S395 

29-1-558 white ribbed bead composition 1930-61-38 S395 

27-28 two beads not stated   Shil 1 

27-28 10 beads not stated   Shil 10 

27-28 one bead not stated   Shil 10 

27-28 one bead not stated   Shil 12 

27-28 10 beads not stated   Shil 13 

27-28 seven beads not stated   Shil 14 

27-28 seven beads not stated   Shil 15 

27-28 13 beads not stated   Shil 15 

27-28-252 decorated glass fragments glass    Shil 15 

27-28 two beads not stated   Shil 16 

27-28 

30 beads + 10 fragments (single string) fluted beads, three 

other beads not stated   Shil 18 

27-28 one bead not stated   Shil 22 

27-28 one bead or button not stated   Shil 23 

27-28 two beads not stated   Shil 24 

27-28 five beads, including composite eye bead (glass/metal) various   Shil 26 

27-28 seven beads not stated   Shil 27 

27-28 one bead not stated   Shil 28 

27-28 eight beads not stated   Shil 29 

27-28 one bead and three fragments not stated   Shil 45 

27-28 one bead not stated   Shil 55 

27-28 three beads not stated   Shil 6 

27-28 32 beads not stated   Shil 7 

27-28-251 decorated glass fragments glass    Shil 7 

27-28 one bead not stated   Shil 8 

27-28 one bead not stated   Shil 9 

29-1-45 white bead composition   U374 

29-1-206 white bead composition   U410 

28-12-56 incised white bead   1930-61-14 unknown 

28-12-108 white fluted bead composition 1930-61-17 unknown 

28-12-225 white spacer bead ribbed composition   unknown 



28-12-266 greenish white bead fragment composition   unknown 

28-12-355 alabaster bead stone   unknown 

28-11-34 incised bead composition   unknown 

28-11-259 ribbed bead composition   unknown 

28-11-289 rhomboidal white ?glass bead ?glass   unknown 

28-11-289 white bead ?glass   unknown 

28-12-221 broken bead composition   unknown 

28-12-567 glazed wall nail terracotta   unknown 

29-1-151 small bead composition   unknown 

29-1-140 triangular blue bead composition   unknown 

29-1-560 beads stone   unknown 

30-1-33 spacer bead fragment composition   unknown 

28-11-24 broken glass bead, violet glass   unknown 

28-12-65 incised white bead     unknown 

28-11-76 blue stone bead stone   unknown 

28-11-79 amber bead stone   unknown 

28-11-93 blue bead stone   unknown 

28-12-10 fragment yellow painted glass glass   unknown 

28-11-15 black stone bead stone   unknown 

27-28 four beads not stated   unknown 

27-28 five beads not stated   unknown 

27-28 nine beads not stated   unknown 

28-11-103 blue bead stone   unknown 

28-11-104 carnelian bead stone   unknown 

28-11-115 translucent yellow bead stone   unknown 

28-11-119 carnelian bead stone   unknown 

28-11-120 amber bead stone   unknown 

28-11-129 translucent bead stone   unknown 

28-11-130 carnelian bead stone   unknown 

28-11-131 blue bead stone   unknown 

28-11-138 white bead stone   unknown 

28-11-378 cubic bead, greenish composition   unknown 

28-11-399 14 beads red, blue, white composition   unknown 

28-11-400 white and black bead composition   unknown 

28-11-491 yellow ?red glass fragments glass   unknown 

28-12-203 bead fragments composition   unknown 

29-12-370 brown bead composition   unknown 

29-2-110 white oblong bead composition   unknown 

27-28 73 beads not stated   unknown 

27-28-339 glazed wall nail fragment terracotta   unknown 

27-28-347 glazed wall nail fragment terracotta   unknown 

27-28-349 glazed wall nail fragment terracotta   unknown 

27-28-611 decorated glass fragment glass   unknown 

29-1-85 glass bead red and white stripes ?glass   V404 

29-1-? white bead stone   V404 

29-11-36 white bead stone   W4 

28-11-127 blue bead  ?glass   W5 

31-1-19 blue fluted bead composition 1930-61-121 X11 

27-28 246 beads and nine shells not stated   Zigi 30 

27-28 28 beads not stated   Zigi 33 

27-28 seven beads not stated   Zigi 34 

27-28-613 blue/black glass fragment glass   Zigi 34 

27-28 three beads not stated   Zigi 35 

27-28 five beads not stated   Zigi 42 

28-12-296 fluted bead composition 1930-61-20   

29-12-347 flat three-colour bead composition     

29-12-197 green-glazed pot terracotta     



29-12-246 ribbed bead composition 1930-61-63   

29-12-308 blue cylindrical bead composition     

29-12-141 yellow oblong bead composition     

29-12-307 white cylindrical bead stone     

30-2-413 eight spherical/circular beads yellow/white composition     

30-2-414 four painted cylindrical beads black/blue composition     

30-1-48 glazed pot terracotta     

29-12-299 bead fragment, white with black spots composition     

30-1-108 oblong yelolow bead composition     

30-12-261 two beads paste/faience     

29-12-78 light yellow paste bead composition 1930-60-55   

29-12-65 white flat bead composition     

29-11-168 black bead stone     

29-12-22 glass bowl glass     

29-12-34 lapis bead stone     

29-11-142 black rectangular bead stone     

29-12-50 rectangular bead composition     

29-12-51 three small beads       

29-12-56 white paste bead composition     

29-12-58 three small white beads, traces of green paint composition     

29-12-59 black paste bead composition     

29-12-61 transparent glass bead glass     

29-12-135 glass vase light blue glass     

29-12-201 black painted bead composition     

29-12-204 black painted bead composition     

29-12-205 white bead composition     

29-12-213 blue bead composition     

29-11-89 dark glass vase  glass     

29-11-90 ribbed glass bowl glass     

29-12-106 two beads composition     

29-12-107 greenish bead composition     

29-12-110 ribbed bead composition 1930-61-61   

29-12-111 greenish bead composition     

29-12-117 three painted black beads composition 1930-60-60   

29-12-118 two oblong black beads composition 1930-62-47   

29-12-119 bead with bronze object composition     

29-12-122 yellow quadrilateral bead composition     

29-12-123 three greenish beads composition     

29-12-133 two light blue beads composition     

29-12-69 oblong bead composition     

29-11-205 spacer bead white composition     

29-11-214 greenish glass bowl glass     

30-2-148 cylindrical bead composition     

30-2-240 green-glazed wall nail terracotta     

30-2-203 black bead stone     

28-11-7 four fluted beads composition     

31-2-118 bead of human head composition     

31-1-25 green-glazed jar terracotta     

29-11-82 blue bead composition     

29-1-98 blue/green bead composition     

29-12-7 black bead stone     

28-12-577 ribbed bead composition 1930-61-24   

31-3-? barrel bead stone     

30-1-135 opal bead stone     

 

  



Table d: Stratum II Rooms affected by Late Cemetery (from Plan 39 and Plan 13 (Stratum II) 

 

Room No Grave No. Depth recorded for burial (cm) Depth recorded for SII pavement (cm) 

F2 GR92 322 281/320 

F2 GR77 201 281/320 

F3 GR10 325 307 

F6/F3 (wall) GR4 406 284(F3) 

F1/F2 (wall) GR11 413 294 (F1) 

F4/F6 (wall) GR37 405 309 (F4) 

F4/F6 (wall) GR38 412 309 (F4) 

F17 (wall) GR25 396 313 (F17) 

F23/F14 (wall) GR24 434 340 (F23) 

F23/F16 (wall) GR30 425 310 (F16) 

F1/F14/F32/F30 (walls) GR45 337 285 (F14) 

F30 G47 341 219 

F16 GR39 414 310 

F24 GR46 326 316 

F11 GR23 389 340 

F11/F7/F25 (walls) GR40 401 389 (F11) 

F11/F7/F25 (walls) GR41 354 382 (F7) 

F7 GR7 402 382 

F7 GR36  382 

F7 GR29 432 382 

F7 GR8 408 382 

F7 GR9 426 382 

F38 GR6 312  

F38 GR84 278  

G5/F7 (wall) GR26 404  

G4/G5 (wall) GR5 365  

G (adjacent to Street 1) GR57 385  

G (adjacent to Street 1) GR58 399  

G (adjacent to Street 1) GR59 368  

G (adjacent to Street 1) GR56 544  

G (adjacent to Street 1) GR71 355  

G64/Street 1 GR62 217  

G64/Street 1 GR60 312  

G64/G61 GR70 240  

G61 GR102 212  

G61 GR103 208  

B7 GR 433  

B GR13 407  

G14 GR51 409  

G14 GR50 410  

G14 GR65 398  

G14 GR64 382  

G14 GR68 354  

G14 GR69 355  

G32 GR75 307  

G26 GR33 322  

G37 GR44 261  

G37(wall) GR101 243  

G57 (wall) GR95 250  

G57 (wall) GR94 277  

G54/G48 (Street 6) GR97 371 313 (G54) 

G24 (wall) GR79 478  

G21A GR72 411  

G21A (wall) GR78 379  

G6 GR31 413 375 

G6 GR34 378 375 



G6 GR35 368 375 

G51/G29 (wall) GR85 355  

G29 GR80 426 363 

G29 (wall) GR88   

G29/G50 (wall) GR91 463  

G50 GR93 360 366 

G50 GR86 436 366 

G50 GR90 406 366 

G30 (wall) GR43 466 366 

G18 GR49 485  

G18 GR48 469  

G16 GR15 415  

G16 GR16 463  

G17/G30 GR17   

G17/G30 GR32 416  

G18/B38/B23 (wall) GR20 549  

Street 8/C9 (wall) GR22 465  

B (?Stratum III) GR13 407  

Street 7/H4 GR89 369  

Street 8/H50 (wall) GR104 378 396 

H10 GR87 387  

H10 GR105 384  

 


