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^Z:;3"JJ_

K<' ?7,1',/'= H7- /'.'?0'1 :/ ?7,0+:,'1 :, 0<' ?7,1',/'= ?+=%

=:'=3 K<'/' +=' :0/ ?7,0=7. '.'6',0/g

! a':;<0 +1Q-/06',0 7, @70< /:1'/ ^6+D3 J# 66_ ^F_3 K<'

'+/' 7A 670:7, :/ A+?07=H%+1Q-/0'1 ^07 @' ?<+,;'1 7,.H @H

0<' /'=R:?' /0+AA_3

! F.+6B:,; /?='Y ^1_ A7= 0<' ?7,1',/'= ^-/'1 7,.H A7= ?7,%

1',/'= 'D?<+,;' -/:,; 4C J X'H_3

! KY7 ?',0'=:,; /?='Y/ ^7_ A7= 0<' ?7,1',/'=3 K<'/' +='

-/'1 07 ?',0'= 0<' .-6:,7-/%A:'.1 1:+B<=+;6 :6+;' A7=

0<' /'00:,; 7A cda95O :..-6:,+0:7,3 K7 B='R',0 0<' /B'?:%

6', A=76 @':,; B='//'1 7-0 7A 0<' 7@Q'?0 <7.1'= @H 6:/%

0+X'U 0<' <':;<0 67R'6',0 7A 0<' ?7,1',/'= :/ .:6:0'1 @H

+ /07B /?='Y3

K7 B='R',0 0<' /B'?:6', A=76 @':,; B='//'1 -BY+=1 7-0 7A

0<' 7@Q'?0 <7.1'=U 0<' <':;<0 67R'6',0 7A 0<' ?7,1',/'= :/

.:6:0'1 @H + /07B /?='Y3

K<' /07B ^=_ :/ +1Q-/0'1 +/ A7..7Y/g

! 977/', /07B /?='Y ^?_U B:, Y:.. A+.. 17Y,Y+=1/3

! >1Q-/0 0<' /B'?:6', ^-/' + 0<:?X /B'?:6', 67-,0_3

! N6+;' 0<' .-6:,7-/%A:'.1 1:+B<=+;6 ^?.7/' :0 -,0:. :0 @'%

?76'/ R:/:@.'_3

! *7R' 0<' ?7,1',/'= /.:;<0.H -BY+=1/ ^1:+B<=+;6 :6+;'

@'?76'/ -,/<+=B_3

! W='// /07B /?='Y ^?_ -BY+=1/ +,1 % 0:;<0', :0 +;+:,3

`7-= /B'?:6', ?+, ,7Y ,7 .7,;'= @' 07-?<'1 @H 0<' ?7,%

1',/'=3

 

C<)-#0*%.<U*,4*$*%.< <#$;&$'&- 'G'%&0

^Z:;3"J#_

V'B',1:,; 7, 0<' R'=/:7,U 0<' +?<=76+0:?%+B.+,+0:?  -,:R'=/+.

?7,1',/'=  ^2_ :/ 'I-:BB'1 Y:0<g

p Z7.1%7-0 A=7,0 .',/ 

p K-=='0 1:/X A7=g 

@=:;<0A:'.1 p Y:0<7-0 7= Y:0< VNF NU NNU NNN

1+=XA:'.1 p V

B<+/' ?7,0=+/0 p W< 2U W< &U W< J

:,0'=A'=',?' ?7,0=+/0 p VNF NU NNU NNN

p +B'=0-=' 1:+B<=+;6 ^:=:/ /07B_

K<' A=7,0 .',/ :/ A7.1'1 :, ) 7-0 -/:,; .'R'= ^F_3 K-=,:,; 0<'

0-=='0 Y<''. ^5_ /Y:,;/ 0<' @=:;<0A:'.1 :,/'=0 +,1 0<' ?7,0=+/0

/07B/ :, 0<' @'+6 B+0<3 K<' +@@='R:+0:7, 7A 0<' /'0 0-=='0

B7/:0:7, ^'3;3 V_ :/ 1:/B.+H'1 :, 7,' 7A 0<' Y:,17Y/ ^[_3 4.:1'=

^1_ 7B',/ +,1 ?.7/'/ 0<' +B'=0-=' 1:+B<=+;63

P.>2\11 "#$;&$'&- <*--.&-

! F7,1',/'= ?+==:'=
F a':;<0 +1Q-/06',0
1 F.+6B:,; /?='Y A7= 0<' ?7,1',/'=
5 40=+:,%A= '' :..-6:,+0:7, 7B0:?/
[ P=:',0+0:7, ,70?<
7 F',0'=:,; /?='Y
= 407B A7= <':;<0 +1Q-/06',0
? 407B /?='Y A7= <':;<0 +1Q-/06',0

! F 1

[7=

5

?

P.>2\15 "#$;&$'&- 0#;/4&'

! \,:R'=/+. ?7,1',/'=
F 9'R'= 07 /Y:,; :,)7-0 0<' A=7,0 .',/
1 4.:1:,; X,7@ A7= +B'=0-=' 1:+B<=+;6
5 C:,17Y A7= 0-=='0 B7/:0:7,
[ K-=='0 Y<''. 07 /Y:,; :, 0<' @=:;<0A:'.1 :,/'=0 7= 0<' ?7,0=+/0 /07B/

!

F15[
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 ")*$>.$> %)& ,)*'& '%#,' #- ;*-_+.&4; '%#,' .$ %)&

/$.9&-'*4 <#$;&$'&- ].+ -&I/.-&;^

^Z:;3"JS_

! K:;<0', @70< ?',0'=:,; /?='Y/ ^!_ -,0:. /07B -/:,; 4C 23S

@+..%<'+1'1 /?='Y1=:R'=3

! K7 .77/', 0<' ?7R'= 7, 0<' ?7,1',/'= -,1'=/:1' ^F_U

.77/', @70< ;=-@ /?='Y/ -/:,; 

4C & /?='Y1=:R'= +,1 ='67R' 0<' ?7R'=3 W7/:0:7, 0-=='0

1:/X Y:0< /07B 07 @' ?<+,;'1 :, 0<' 'D?<+,;' 7B',:,;

+,1 <7.1 :0 7, 0<' X,-=.'1 =:,;U /:,?' ,7 ?.:?X%/07B :/

'AA'?0:R' :, 0<:/ B7/:0:7,3

! \/' 67-,0:,; 1'R:?' ?7,0+:,'1 :, 077. /'0 07 -,/?='Y

='0+:,'= =:,; ^5_ A=76 0<' ?7,1',/'= -,1'=/:1' ^F_ +,1

+..7Y B<+/' /07B ^1_ 07 /.:1' 7-03

! K7 :,/'=0 0<' ,'Y /07BU 0-=, ?7,1',/'= =7-,1U :,/'=0 0<'

,'Y /07BU +,1 0:;<0', ='0+:,'= =:,;3 K<' /<:,H ;.+//

-,1'=/:1' 7A 0<' /07B 6-/0 B7:,0 17Y,Y+=1/ Y<', 0<'

?7,1',/'=  :/ :,/'=0'13

! 977/', @70< ?',0'=:,; /?='Y/ +,1 ='?',0'= /07B -/:,; 0<'

?',0'=:,; 0'.'/?7B'3 *+X' /-=' 0<+0 0<' ?7=='?0 .+@'. :/

R:/:@.' 7, 0<' X,-=.'1 =:,; 7A 0<' 0-=='0 Y<', 0<' -,:0 :/

/Y-,; :,07 0<' @'+6 B+0<3

(#%&YZW<+/' 7= 1+=XA:'.1 /07B/ 6+H 7,.H @' :,/'=0'1 :,

?',0'=+@.' 7B',:,;/U VNF B=:/6/ 7,.H :, 7B',:,;/ Y:0< +, :=:/

/07B3 

")*$>.$> %)& KL" ,-.'0' .$ %)& /$.9&-'*4 <#$;&$'&- 

^Z:;3"JL_

K<' B7/:0:7,/ 7A 0<' VNF B=:/6/ +=' 6+=X'1 Y:0< NU NNU NNN3

! K7 .77/', 0<' ?7R'= 7, 0<' ?7,1',/'= -,1'=/:1' ^!_U

.77/', @70< ;=-@ /?='Y/ -/:,; 

4C & /?='Y1=:R'= +,1 ='67R' 0<' ?7R'=3 W7/:0:7, 0-=='0

1:/X Y:0< VNF B=:/6 07 @' ?<+,;'1 :, 0<' 'D?<+,;'

7B',:,; +,1 <7.1 :0 7, 0<' X,-=.'1 =:,;U /:,?' ,7 ?.:?X%

/07B :/ 'AA'?0:R' :, 0<:/ B7/:0:7,3

! \,/?='Y ='0+:,'= =:,; -/:,; 0<' /7%?+..'1 17-@.' A-,?0:7,

077. ^5_3

! 4?='Y 0<='+1'1 /:1' ^5_ 7A 0<' 077. :,07 0<' B=:/6 67-,0

^1_ +,1 0<', B-.. 7-0 0<' VNF B=:/63

! O'67R' 0<' VNF B=:/6 ^F_ A=76 0<' 077. +,1 /?='Y 7, 0<'
,'YU ='I-:='1 B=:/63

! N,/0+..+0:7, 7A 0<' VNF B=:/6 :/ 6+1' :, ='R'=/' 7=1'=3

*+X' /-=' 0<+0 0<' VNF B=:/6 :/ 7=:',0'1 ?7=='?0.H ^;=77R'

^[_ 6-/0 ',;+;' :, 0<' B:,:7, 7A 0<' 67-,0_3 *+X' /-='

0<+0 0<' X,-=.'1 =:,; 7A 0<' 0-=='0 1:/X :/ .+@'.'1 ?7=='?0.H3

P.>2\1[ ")*$>.$> %)& ,)*'& '%#,

!

! F',0'=:,; /?='Y/
F F7R'= 7, 0<' -,1'=/:1'
1 407B
5 O'0+:,'= =:,;

5

1

F

1
!

P.>2\17 ")*$>.$> %)& KL" ,-.'0

! F7R'= 7, 0<' -,1'=/:1'
F VNF B=:/6
1 W=:/6 67-,0
5 V7-@.'%A-,?0:7, 077.
[ [=77R'

5

1
[

1

F
!
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B.<-#'<#,& "#0,#$&$%'

C<)-#0*%.<U*,4*$*%.< <#$;&$'&- !25

K<' +?<=76+0:?%+B.+,+0:? ?7,1',/'= 23# :/ 'I-:BB'1 Y:0<

A:D'1 A=7,0 .',/ +,1 0-=='0 1:/X3 K<' 0-=='0 1:/X ?7,0+:,/ L

B7/:0:7,/ +,1 +??'B0/ 6+D3 & VNF B=:/6/U & B<+/' /07B/ +,1

2 1+=XA:'.1 1:+B<=+;63 > B7/:0:7, A7= @=:;<0A:'.1 Y:0< :=:/ <+/

@'', B=7R:1'13 K<' VNF B=:/6/ +=' :,/'=0'1 :, 0<' ?7,1',/'=

23# Y:0< 0<' /+6' 7=:',0+0:7, +/ :, 0<' +?<=76+0:?%+B.+,+0:?

/H/0'6 ?7,1',/'=3 > ='0+:,:,; =:,; :/ -/'1 07 /'?-=' 0<'6 :,

B7/:0:7, 7, 0<' ?7,1',/'= 23#3

C%%*<)0&$% #+ 0#%#-.R&; <#$;&$'&-' %# %)& '%*$;

K<' /0+,1 5 7= 0<' 6707=:T'1 /0+,1 Y:0< .:;<0 6+,+;'= :/

='I-:='1 07 ',+@.' 0<' :,0';=+0:7, 7A 6707=:T'1 ?7,1',/'=/3

K<' 6707=:T'1 .-6:,7-/%A:'.1 1:+B<=+;6U 67=0:/'1 A:.0'=

Y<''./ +,1 +0 .'+/0 + ?71'1 ,7/'B:'?' +=' +R+:.+@.'3

! 4Y:0?< 7AA :,/0=-6',03

! N,/'=0 B.-; 7A 0<' ?7,1',/'= :,07 0<' /7?X'0 7, 0<' .'A0

/:1' 7A 0<' /0+,1 @+/' +,1 /'?-=' :0 -/:,; 0<' X,-=.'1 =:,;3

! N,/'=0 =:,; 17R'0+:. 7A ?7,1',/'= :,07 0<' ?7,1',/'=

?+==:'=  +,1 ?.+6B :03

! 4Y:0?< 7, :,/0=-6',0 +;+:,3 K<' :,/0=-6',0 +-076+0:%

?+..H ='?7;,:T'/ 0<' ?7,1',/'= 0HB' -/'13

]7=6+..HU 0<' 6:?=7/?7B' :/ 'I-:BB'1 Y:0< 7@Q'?0:R'/ +,1

?7,1',/'=  :, 0<' A+?07=H +,1 0<' @+/:? /'00:,;/ 7A 0<' .:;<0

6+,+;'= ^7@Q'?0 A:'.1 +1Q-/06',0U +B'=0-=' +1Q-/06',0 +,1U

:A ='I-:='1U @=:;<0,'// +1Q-/06',0_ +=' B'=A7=6'1 +A0'=Y+=1/3

K<' B+=+6'0'= /'00:,;/ 7A 0<' .:;<0 6+,+;'= +=' 6+1' Y:0<

='A'=',?' 07 0<' 7@Q'?0:R' :, 0<' @'+6 B+0< +,1 /07='1

+??7=1:,;.H3 NA ?'=0+:, B+=+6'0'=/ ,''1 07 @' ?<+,;'1U 0<:/

?+, @' B'=%A7=6'1 6+,-+..H 7, 0<' ?7,1',/'=3

K<' 45K X'H ^FU 7, 0<' :,/0=-6',0 @+?X_ B'=6:0/ 0<' ,'Y

B+=+6'0'=/ 07 @' /07='13 K<' .:;<0 6+,+;'= Y:.. 0<', -/'

0<'/' B+=+6'0'=/3

O';+=1.'// 7A 0<:/U :0 :/ +.Y+H/ B7//:@.' 07 7B'=+0' 6707=:T'1

?7,1',/'=/ R:+ WFU Y<:?< :/ 'R', ='?766',1'1 A7= ='+/7,/

7A <:;<'= 7B'=+0:,; ?7,R',:',?'3

K<' +?<=76+0:? ?7,1',/'= $3M a V W< 6703 ^##S##L_ +./7

7AA'=/ 0<' B7//:@:.:0H 7A 6707=:T'1 /Y:0?<:,; 7A 0<' 0-=='0 1:/X

@H B='//:,; + X'H 7, 0<' ?7,1',/'=3 K<' +B'=0-=' :=:/

1:+B<=+;6 :/ 6+,-+..H /'0 -/:,; 0<' X,-=.'1 Y<''.3

(#%&YZC<', +, 7@Q'?0:R' 7= 0<' ',0:=' ,7/'B:'?' 'I-:B6',0

:/ ?<+,;'1U ='/'00:,; 7A 0<' .:;<0 6+,+;'= :, +??7=1+,?' Y:0<

0<' ,'Y :,/0=-6',0 ?7,A:;-=+0:7, :/ +@/7.-0'.H ,'?'//+=H3

P.>2\1= b*<_ #+ .$'%-/0&$%

! F7,,'?0:7, /7?X'0 A7= 0<' B.-; 7A 0<' 6707=:T'1 ?7,1',/'=
F 45K @-007,

!

F
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f.035S 3234S[95 "#$))*&''''&'''

D41795 ;.5 UF350[ 79/.4351[95 "#$)#+&''''&'''

gF350[ 79/.4351[95 7 e $* II

!632 34:. <9 F:97 12 "#$)#%&''''&''(

"#$)#$&''''&'''

=#-)-68: *#8' '*%:#-'

X9505327 492: :41795 G? "#$)%,&''''&'''

>,4$#8'6),-'

C.I/92:30.5 "  ) H *' II "%$%'"&''''&'''

C.I/92:30.5 "R"A ") H *' II "%$%,"&''''&'''

gF350[ >9789 ' AAA " "P ) H *' II "%$%*"&++'*&'''

Dh235I.20 6.I/92:30.5 #")^"P ) H *' II 3E3143<49 3: 6F:0.I1[97 /5.7F60 "%$%,-&''''&'''

f.035S X5369 & ijKOTf 6.I/92:30.5 "R- "%$%,)&''''&'''

\140128 6.I/92:30.5 T ' & ) " 3E3143<49 3: 6F:0.I1[97 /5.7F60 "%$%,#&''''&'''

?@>A'*%:#-' +,- @>5 ,$)%&'

!.24S F:3<49 >10? LBC 2.:9/1969 .5 2.:9/1969 G.4 ,H(

366.57128 0. /5169

41:0

B,*6-%<#-'

]1H97 /.4351[95 L "#$),#&''''&'''
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3&$&-*4  L$+#-0*%.#$

^Z:;3"JM_

K<' ?76B7,',0/ .:/0'1 :, 0<' 7R'=R:'Y 7, B+;' S8 +=' -/'1

07 =';-.+0' 0<' 7B0:?+. ?7,0=+/0 :, 0<' 6:?=7/?7B' +,1 07 +1%

Q-/0 0<' +-D:.:+=H 1'R:?'/ ,'?'//+=H 07 =';-.+0' 0<' ?7,0=+/03

F76B',/+07=/  +=' ='I-:='1 A7= ?7,0=+/0 ',<+,?'6',0 +,1

6'+/-='6',0/3

N, @=:;<0A:'.1)B<+/' ?7,0=+/0U 0<' !'=0=+,1 .',/ /.:1'= ^1_ :/

:,/'=0'1 +0 ^!_U +,1 0<' A:D'1 7= =70+=H +,+.HT'= /.:1'= ^F_ 7= 0<'
I-+=0T 1'B7.+=:T'= :/ :,?.-1'1 :, 0<' VNF 'I-:B6',03

F76B',/+07=/ +=' :,/'=0'1 :, ?76B+=06',0 ^5_3

(#%&Y K7 +..7Y 0<' -/' 7A VNF /.:1'=/U H7-= 6:?=7/?7B' 6-/0
@' 'I-:BB'1 Y:0< +, 7@Q'?0:R' ,7/'B:'?' A7= VNF3

W.'+/' ='A'= 07 B+;' L8 A7= :,A7=6+0:7, 7, <7Y 07 +1Q-/0 0<'

6:?=7/?7B' Y:0< B7.+=:T'=/U +,+.HT'=/ +,1 VNF B=:/6/ A7=
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+??7=1+,?' Y:0< 0<' =-.'/ 7A cs<.'= :..-6:,+0:7,3

! 4'0 7B0:6-6 ?7,0=+/0 -/:,; 0<' X,-=.'1 /?='Y 7, 0<' VNF

/.:1'=3 C<', 0<' VNF /.:1'= :/ 67R'1 /H66'0=:?+..H +=7-,1

:0/ ?',0'= B7/:0:7,U /B'?:6', 1'0+:./ ?+, @' 1:/B.+H'1 :,

JV :, /-?< + Y+H 0<+0 0<'H +BB'+= :, 1:AA'=',0 B.+,'/3

! N, 45]>O*P]K VNFU 0<' 7B0:6-6 ?7,0=+/0 :/ /'0 @H

0-=,:,; 0<' B7.+=:T'= -/:,; 0<' =71 :, 0<' .7Y'= B+=0 7A 0<'

45]>O*P]K B7.+=:T'=3 K<' ")# B.+0' +@7R' :0 6-/0 +.%

Y+H/ @' /Y-,; :, 07 +..7Y ?7,0=+/0:,; +??7=1:,; 07

45]>O*P]K 07 A-,?0:7,3 NA 0<' VNF /.:1'= <+/ @'',

67R'1 07 0<' ?',0'= B7/:0:7, @'A7='U 0<'=' Y:.. @' 1+=X%

,'// :, 0<' ?.:?X%/07B B7/:0:7, 7A 0<' 45]>O*P]K

B7.+=:T'=U :3'3 0<' B+0< 1:AA'=',?' :/ $ ,6 :, 0<:/ B7/:0:7,3

C;;.%.#$*4 $#%&'

N, VNFU ?7,0=+/0 :/ ?='+0'1 @H ^B/'-17_ ='.:'A +,1U :, 0<' ?+/'

7A .:,'+= /0=-?0-='/U :/ 0<'='A7=' 1'B',1',0 7, 0<':= 7=:',0+%

0:7,g Y:0< 7=:',0+0:7, :, 0<' /+6' 1:='?0:7, +/ 0<' j.:;<0

/<+17YjU  ?7,0=+/0 :/ .7YU Y<:.' :, 0<' 1:='?0:7, B'=B',1:?-.+=

07 0<' /<+17Y 7B0:6-6 ?7,0=+/0 :/ 7@0+:,'13 K<' B7//:@:.:0H

7A /B'?:6', =70+0:7, :/ 0<'='A7=' ^+.67/0_ :6B'=+0:R' A7= +1%

Q-/06',03  W.'+/' @'+= :, 6:,1 0<+0 0<' 6'?<+,:?+. /0+;' ?+,

@' -/'1 +/ + =70+=H /0+;'3 

K7 ',/-=' ='A.'?0:7,%A='' :..-6:,+0:7,U 0<' .-6:,7-/ A:'.1 +,1

+B'=0-=' 1:+B<=+;6/ /<7-.1 ,70 @' 7B','1 +,H Y:1'= 0<+,

+..7Y'1 A7= 0<' cda95O B=:,?:B.'3 

VNF -/'/ B7.+=:T'1 .:;<0 +,1 :/ 0<'='A7=' :6B+:='1 :A j7B0:?+..H

+?0:R'j '.'6',0/ +=' .7?+0'1 @'0Y'', 0<' B7.+=:T'= ^=_ +,1

0<' +,+.HT'= ^!_U '3;3 A7:./ Y<:?< +=' /76'0:6'/ -/'1 A7= <:/07%
.7;:?+. /'?0:7,/U 7= B.'D:;.+// ?-.0-=' 1:/<'/ Y:0< B.+/0:? @+/'/

^1:/<'/ Y:0< ;.+// @+/'/ +=' +./7 +R+:.+@.'_3 

F7.7= VNF :/ 7@0+:,'1 :A H7- -/' ?76B',/+07= " ^N_ 

^#8J8$#%$$$$%$$$_3 K<:/ /.:1'= 6+H @' -/'1 7,.H :,

0=+,/6:00'1  .:;<03

\/' 0<' ='A.'?07= 671-.' VNF O'1 N ^$$$$$$%2$#L%&8M_ A7=

?7.7= VNF :, :,?:1',0 .:;<03

K<' VNF B=:/6/ :, 0<' VNF B7/:0:7,/ 7A 0<' ?7,1',/'= +=' B+=0

7A 0<' A=7,0 7B0:?/ /-BB.:'1 Y:0< 0<' ?7,1',/'= 7, 1'.:R'=H3
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%.#$ #+ T.-&+-.$>&$<&

X'&

K<:/ 0'?<,:I-' :/ -/'1 A7= 0<' 'D+6:,+0:7, 7A 0=+,/B+=',0U @:%

='A=:,;',0 7@Q'?0/3 N0 :/ + ?<+=+?0'=:/0:? A'+0-=' 7A @:='A=:,;',0

7@Q'?0/ 0<+0U Y:0< B7.+=:T'= +,1 +,+.HT'= :, + ?=7//'1 B7/:0:7,U

0<' 70<'=Y:/' 1+=X A:'.1 7A R:'Y 0-=,/ @=:;<0 # 0:6'/ Y<', H7-

=70+0' 0<' 7@Q'?0 /0+;' 0<=7-;< JL$S3 N, 0<' B=7?'//U

:,0'=A'=',?' ?7.7=/ A=76 7,.H Q-/0 R:/:@.' ;=+H ^'3;3 @:7.7;:?+.

/B'?:6',/_U  Y<:0'U ='1U H'..7Y @.-' '0?3 -B 07 <:;<'=%7=1'=

Y<:0' ?+, 7??-=U =';+=1.'// 7A @:='A=:,;',?'U 0<' 0<:?X,'//

+,1 0<' 7=:',0+0:7, 7A 0<' 7@Q'?03

C;a/'%0&$%'

! >1Q-/0 H7-= B7.+=:T:,; 6:?=7/?7B' A7= /0+,1+=1 @=:;<0A:'.1

'D+6:,+0:7, ^/'' → B+;' LJ_3

! F',0'= 0<' =70+=H /0+;' W7. ^/'' →B+;' S2_ 07 ',/-=' 0<+0
0<' 7B0:?+. +D:/ 7A 0<' 7@Q'?0:R' :, 0<' ,7,%?',0'=+@.' 0-=%

='0 7B',:,; <+/ @'', ?',0'='1 7, 0<' =70+=H +D:/ 7A 0<'

/0+;'3 NA 0<:/ +.:;,6',0 <+/ @'', B'=A7=6'1 ?7=='?0.HU +,

7@Q'?0 A'+0-=' :, 0<' ?',0'= 7A 0<' ='0:?.' Y:.. ='6+:, :,

B7/:0:7, Y<', 0<' /0+;' :/ 0-=,'13

! K:;<0', /?='Y ^F_ .7?X:,; 0<' /0+;' :, B7/:0:7, +,1 /Y:,;
0<' A:=/0 7@Q'?0:R' :, + ?',0'=+@.' 0<='+1'1 67-,0 :,07 0<'

@'+6 B+0<3 NA 0<' 0<='+1'1 67-,0 :/ ,70 ?',0'='1U 0<'

B='R:7-/.H A7?-/'1 7@Q'?0 A'+0-=' Y:.. ,7 .7,;'= @' :, 0<'

?',0'= 7A 0<' ='0:?.'3

! !=:,; 0<' 1:/B.+?'1 A'+0-=' :,07 0<' ?',0'= 7A 0<' ='0:?.'

@H +1Q-/0:,; 0<' 0Y7 ?',0'=:,; /?='Y/ 7A 0<' 7@Q'?0:R'

-/:,; 0Y7 /6+.. >..', Y=',?<'/3 K<' ?',0'=:,; /?'Y/ +='

.7?+0'1 7, 0<' .'A0 +,1 0<' =:;<0 7A 0<' 7Q'?0:R' B7/:0:7,

7, <' X,-=.'1 =:,; 7A 0<' ,7/'B:'?' ^5_3 W=7?''1 :, 0<'

/+6' 6+,,'= A7= 0<' ,'D0 ?',0'=+@.' 0<='+1'1 67-,0 7A

0<' ,7/'B:'?'3 >A0'= H7- <+R' ?',0'='1 +.. 7@Q'?0:R'/U

.77/', 0<' /?='Y .7?X:,; 0<' /0+;' =70+0:7,3

! O'%?<'?X 0<' B7/:0:7, 7A '+?< 7@Q'?0:R' @H 0-=,:,; 0<'

/0+;'3 >, 7@Q'?0 A'+0-=' .7?+0'1 :, 0<' ?',0'= 7A 0<' ='0:?.'

/<7-.1 ,7Y ='6+:, :, 0<' ?',0'=3

K7 6+:,0+:, 0<:/ ?',0=+0:7,U Y' ='?766',1 -/:,; 0<'

X,-=.'1 =:,; 7A 0<' ,7/'B:'?' 07 ?<+,;' 0<' 7@Q'?0:R'/

:,/0'+1 7A 0<' 7@Q'?0:R'/ 0<'6/'.R'/3

! 4Y:,; 0<' B7.+=:T'= ^1_ :,07 0<' @'+6 B+0< +,1 +1Q-/0 :0

07 $°U :A H7-= 6:?=7/?7B' :/ 'I-:BB'1 Y:0< + =70+=H
B7.+=:T'=3

! N,/'=0 0<' +,+.HT'= ^!_ -,0:. :0 /,+B/ :, +,1 0<' A:'.1 7A R:'Y

:/ 1+=X3

NA H7- Y7=X Y:0< + 6'+/-=:,; +,+.HT'=U +1Q-/0 0<'

6'+/-=:,; /?+.' 07 ($° +,1 /'?-=' :0 :, B7/:0:7,3
NA H7- -/' + ±2$° =70+=H +,+.HT'= Y:0< + =70+=H "%B.+0'U
+1Q-/0 0<' +,+.HT'= 07 0<' ?',0=+. ?.:?X/07B3

K<' "%B.+0' Y:.. @' :,'AA'?0:R' :A :0 :/ B7/:0:7,'1 +@7R' 0<'

+,+.HT'=U +,1 'AA'?0:R' :A :0 :/ @'.7Y 0<' +,+.HT'=3

! !=:,; 0<' 7@Q'?0 07 @' 'D+6:,'1 :,07 0<' A:'.1 7A R:'Y +,1

0-=, 0<' /0+;' :,?.-1:,; 0<' 7@Q'?03

>/ 1'/?=:@'1 +@7R'U ?7.7=.'// 7= ?7.7='1 ?<+,;'/ 7A 0<'

7@Q'?0 :,1:?+0' 0<' B='/',?' 7A @:='A=:,;',?'3 PB0:?+..H

+,:/70=7B:? 6+0'=:+./ ?+, +./7 ='6+:, 1+=XU <7Y'R'=U :A +,

:/70=7B:? 1:='?0:7,U '3;3 7A 7B0:?+..H -,:+D:+. 7= @:+D:+.

?=H/0+./U  :/ B+=+..'. 07 0<' R:'Y:,; 1:='?0:7,3

N, 0<:/ ?+/'U H7- ?+, '/0+@.:/< Y<'0<'= 0<' 7@Q'?0 :/

7B0:?+..H :/70=7B:? 7= +,:/70=7B:? @H -/:,; 0<' ?7,7/?7B:?

R:'Y:,; 6'0<71 ^/'' → B+;' 8&_3

P.>2\5= H-*$'0.%%&;U4.>)%  ,#4*-.R*%.#$

! >,+.HT'= /.:1'=
F 4?='Y A7= .7?X:,; 0<' /0+;' =70+0:7,
1 W7.+=:T'=
5 ]7/'B:'?'

5

1

F !
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P.>2\5? K&%&-0.$.$> %)& $γ kh ;.-&<%.#$ #+ #'<.44*%.#$ /'.$> * 'G$%)&%.< +.T&- *' *$ &D*0,4&

8$$ p"#$$2S$

X'&

K<' B7/:0:7, 7A 0<' 0Y7 1:='?0:7,/ Y:0< 0<' ;='+0'/0 ^,% km_ +,1

0<' /6+..'/0 ^,&m_ ='A=+?0:R' :,1'D ^@70< :, ='.+0:R' 0'=6/_ 7=

Y:0< 0<' ;='+0'/0 ^,%_ 7= Y:0< 0<' /6+..'/0 ^,&_ ='A=+?0:R' :,1'D

^@70< :, +@/7.-0' 0'=6/_ ='.+0:R' 07 0<' 67=B<7.7;:?+. 1:='?%

0:7,/ 7A ?=H/0+. /-=A+?'/U ?=H/0+. ,''1.'/ 7= A:@'=/ :/ +, :6B7=%

0+,0 A'+0-=' -/'1U A7= 'D+6B.'U :, 0<' 1:+;,7/:/ 7A @:7?=H/0+./

^;7-0U  B/'-17;7-0_3

C;a/'%0&$%'
! W'=A7=6 0<' +1Q-/06',0/ 1'/?=:@'1 -,1'= >1Q-/06',0/

7, B+;' L(3 K<' A:@'= .:;<0/ -B :, 0<' A:'.1 7A R:'Y3

! K-=, 0<' /0+;' 07 0<' A:=/0 ?.:?X/07BU 1'+?0:R+0' 0<' ?.:?X%

/07B +,1 0-=, 0<' /0+;' :, /-?< + Y+H 0<+0 0<' 7@Q'?0 1:/%

B.+H/ 6+D:6-6 1+=X,'//3

! >?0:R+0' 0<' ?.:?X/07B +,1 0-=, 0<' /0+;' @H #S° 07 0<'
,'D0 ?.:?X/07B /7 0<+0 0<' .7,;:0-1:,+. +D:/ 7A 0<' A:@'= :/

7=:',0'1 :, 0<' ]5%4C 1:='?0:7, ^Z:;3"#M_3 a'='U 0<' 7@Q'?0

1:/B.+H/ 6+D:6-6 @=:;<0,'// ^1:+;7,+. B7/:0:7,_U '3;3

;=+H%Y<:0'3

! K<:/ ?7.7= ?7=='/B7,1/ 07 + B+0< 1:AA'=',?' 7A 2S$ ,6 :,

0<' *:?<'.%9tRH ?7.7= ?<+=0 ^Z:;3"#M +,1 Z:;3"#(_3

! >A0'= H7- <+R' :,/'=0'1 0<' ?76B',/+07= λU 0<' ?7.7=
0-=,/ 07 H'..7Y%7=+,;' ^B+0< 1:AA'=',?' +BB=7D3 #$$",6_3

! C<', H7- 0-=, 0<' /0+;' @H ($°U 0<' A:@'= +BB'+=/ ;='',%
@.-' ^B+0< 1:AA'=',?' +BB=7D3 8$$ ,6_3

"#$<4/'.#$'

K<' ,γ 1:='?0:7, 7A 0<' ?76B',/+07= λ :/ 7=:',0'1 :, 0<'
]5%4C 1:='?0:7,3 K<' ?7.7= 7A 0<' /-==7-,1:,;/ 7A 0<' A:@'= :/

+ 1''B ='1 7A 0<' 2/0 7=1'= ^B+0< 1:AA'=',?' :/ 7,' λe +BB=7D3
SS$ ,6_3 K<' A:@'= :0/'.A +BB'+=/ ;='',%@.-' ^B+0< 1:AA'=',?'

+BB=7D3 8$$ ,6_3 K<' <:;<'= :,0'=A'=',?' ?7.7= ^8$$ ,6_ ?+,

7,.H @' 0<' ='/-.0 7A 0<' +11:0:7, 7A 0<' B+0< 1:AA'=',?'/ 7A

^+BB=7D3 2S$ ,6_ +,1 ?76B',/+07=

K<' ?7.7=/ Y:.. @' +11'1 :A 0<' ,γ 7A 0<' ?76B',/+07= +,1 0<'

,% km 7A 0<' 7@Q'?0 +=' B+=+..'.3 a',?'U 0<' ,% km 7A 0<' 7@Q'?0 +./7

.:'/ :, ]5%4C 1:='?0:7, +0 + <:;<'= :,0'=A'=',?' ?7.7= +,1 :/ 7=:%

',0'1 :, B+=+..'. 07 0<' .7,;:0-1:,+. +D:/ 7A 0<' A:@'=3 

@/00*-G

F76B+=' :,0'=A'=',?' ?7.7=/ ^B+0< 1:AA'=',?'/_ :, 0<' 0Y7 1:%

+;7,+. B7/:0:7,/3 K<' .+=;'= B+0< 1:AA'=',?' Y:.. 7??-= :A @70<

,γ 1:='?0:7,/ +=' B+=+..'.3 K<-/U 0<' ,% km 1:='?0:7, 7A 0<' 7@Q'?0

<+/ @'', 1'0'=6:,'13

(#%&YZ

*:?<'.%9tRH  ?7.7= ?<+=0/ +=' +R+:.+@.' -,1'= F+03 ]73 #&%J2&3
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$.$> *$; 0&*'/-.$> ,*%) ;.++&-&$<&'

X'&

K<' ?7.7= ?<+=0 7,.H +..7Y/ 0<' =7-;< '/0:6+0:7, 7A B+0< 1:A%

A'=',?'/ 7A 0=+,/B+=',0U +,:/70=7B:? /-@/0+,?'/U /-?< +/ 6:,%

'=+./U /H,0<'0:? ?=H/0+./U B.+/0:?/U /0=+:,'1 ;.+//U @:7?=H/0+./ 7=

'=H0<=7?H0'/3 Z7= 'D+?0 6'+/-='6',0U + ?76B',/+07= :/

,''1'13 K<:/ ?76B',/+07= ='1-?'/ 0<' B+0< 1:AA'=',?'

?+-/'1 @H 0<' 7@Q'?0 07 T'=7 ^2/0 7=1'= @.+?X_U :3'3 :0 ?76B',%

/+0'/ A7= 0<' B+0< 1:AA'=',?'3 \,.:X' 1'0'=6:,:,; 0<' ,γ  1:='?%

0:7, Y<'=' 0<' B7/:0:7, 7A +11:0:7, :/ 7A :6B7=0+,?'U 0<' 7@%

Q'?0 6-/0 @' :, 0<' B7/:0:7, 7A /-@0=+?0:7, ='.+0:R' 07 0<'

?76B',/+07=U :3'3 0<' ,γkm 7A 0<' 7@Q'?0 6-/0 @' 0-=,'1 +;+:,/0

0<' ,γ 1:='?0:7, 7A 0<' ?76B',/+07= @H ($°3

@&4&<%.$> %)& <#--&<% <#0,&$'*%#-

C' ?+, B=7R:1' 0<' /-:0+@.' ?76B',/+07= A7= 'R'=H B+0< 1:A%

A'=',?' 6'+/-='6',0g =70+=H !=+?'%cs<.'= ?76B',/+07= λ)M
Y:0< + 6:,:6-6 6'+/-=:,; =+,;' A=76 $ 07 8& ,6 +,1 0:.0:,;

5<=:,;<+-/ ?76B',/+07= 5 $ % L λ Y:0< + 6+D:6-6 =+,;'
A=76 $ 07 JU&8L ,63 W+0< 1:AA'=',?'/ ?+, 7,.H @' 6'+/-='1

:A 0<' B+0< 1:AA'=',?' 7A 0<' 7@Q'?0 .:'/ Y:0<:, 0<' 6'+/-=:,;

=+,;' 7A 0<' ?76B',/+07= -/'13 K7 7@0+:, +/ <:;< 6'+/-=:,;

+??-=+?H  +/ B7//:@.'U 0<' 6'+/-=:,; =+,;' 7A 0<' ?76B',/+%

07= -/'1 +,1 0<' B+0< 1:AA'=',?' /<7-.1 +BB=7D:6+0'.H @' 7A

0<' /+6' 6+;,:0-1'3 K7 A:,1 0<' ?7=='?0 ?76B',/+07=U :,/'=0

H7-= 7@Q'?0 :, 0<' 1+=X A:'.1 @'0Y'', 0<' ?=7//'1 B7.+=:T'=

+,1 +,+.HT'=3 K-=, 0<' /0+;' +,1 ,70' 0<' :,0'=A'=',?' ?7.7=/

7@0+:,'1 ^/'' → 0+@.' @'.7Y_3

B&*'/-&0&$%

! Z7?-/ 7, 0<' /B'?:6', ^7@Q'?0:R' 2$D_3

! !=:,; B7.+=:T'= +,1 +,+.HT'= :,07 ?=7//'1 B7/:0:7,3

! K-=, /B'?:6', 

p 07 'D0:,?0:7, 7= /0+,1+=1 B7/:0:7,U

p +?0:R+0' 0<' /0+;' ?.:?X/07B/U 

p /'0 + 1:+;7,+. B7/:0:7, 1:/B.+H:,; 6+D:6-6 @=:;<0,'//

   +0 #SS3

N,/'=0 0<' ?76B',/+07= /'.'?0'1U 67R' :0 7-0 7A :0/ T'=7

B7/:0:7, +,1 Y+0?< Y<'0<'=g

! 0<' :,0'=A'=',?' ?7.7=/ @'?76' 1''B'=U :3'3 0<' B+0<

1:AA'=',?' 1'?='+/'/3 K<' ,%  1:='?0:7, 7A 0<' ?76B',/+07=

+,1 0<' ,% km 1:='?0:7, 7A 0<' 7@Q'?0 +=' B'=B',1:?-.+= 07

'+?< 70<'= ^B7/:0:7, 7A /-@0=+?0:7,_3 K<' /B'?:6', :/

?7=='?0.H B7/:0:7,'1 A7= ?76B',/+0:7,3

! 0<' :,0'=A'=',?' ?7.7=/ @'?76' B+.'= ^B7/:0:7, 7A

+11:0:7,_U :3'3 0<' B+0< 1:AA'=',?' :,?='+/'/3 K<' @.+?X 7A

0<' 2/0 7=1'= ,'R'= +BB'+=/3 N, 0<:/ ?+/'U 0-=, 0<'

/B'?:6', @H +,70<'= ($°.
! >.. H7- <+R' 07 17 ,7Y :/ 07 +1Q-/0 0<' ?76B',/+07= :,

/-?< + Y+H 0<+0 0<' B7:,0 7A 6'+/-='6',0 :/ ?76B.'0'.H

1+=X3 \/:,; 0<' ='?7=1'1 +,;.'/U H7- ?+, ='+1 7AA 0<' B+0<

1:AA'=',?' :, ,6 A=76 0<' ='.'R+,0 0+@.' 7= ?+.?-.+0' 0<'
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0'?<,:I-' ='I-:='/ 6+D:6-6 :..-6:,+0:7, :,0',/:0H3

(#%&Y C<', /Y:0?<:,; @+?X 07 @=:;<0A:'.1U 17 ,70 A7=;'0 07

?.7/' 0<' .-6:,7-/ A:'.1 1:+B<=+;6 +,1 0<' +B'=0-='

1:+B<=+;6 07 0<' ,7=6+. R+.-'/3 K<'=' Y:.. 70<'=Y:/' @' + =:/X

7A ;.+='3
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.$<.;&$%  4.>)%

X'&

K<:/ 0'?<,:I-' :/ -/'1 A7= 0<' <:;<%?7,0=+/0 1:/B.+H 7A ='A.'?0%

:,; /-=A+?'/ A'+0-=:,; <':;<0 1:AA'=',?'/ 7A /'R'=+. Y+R'%

.',;0</ -B 07 0<' λ)&$ =+,;'3

C;;.%.#$*4 &I/.,0&$%

! 5B:B.+,%]'7A.-+= W7.U VNF 7= aV VNF 7@Q'?0:R'/

! 4B'?:+. aV VNF C $3M 7= aV VNF * &8 ,7/'B:'?'

! VNF /.:1'=/ 6+0?<'1 07 0<' 7@Q'?0:R'/ -/'13

K<' 6+;,:A:?+0:7, +,1 0<' +B'=0-=' 7A 0<' /-:0+@.' 7@Q'?%

0:R' +=' ;:R', 7, 0<' 07B /-=A+?' 7A 0<' /.:1'=/3 W-/< VNF

/.:1'= :,07 0<' /.70 -,0:. <'+= :0 /,+B :,3

! VNF /.:1'=w A7= 6+D:6-6 ?7,0=+/0 +0 ='1-?'1 ='/7.-0:7,

B=7R:1'1 @H 7@Q'?0:R'

! VNF 7= VNF ='1 N ='A.'?07= 671-.'

KL" &$)*$<&0&$%
NA ?7,0=+/0 :/ -,/+0:/A+?07=H -/:,; 0<' /0+,1+=1 VNF 'I-:B%

6',0U  -/' 0<' /.:1'=/ 6+=X'1 w Y<:?< +=' +R+:.+@.' A7= 0<' 7@%

Q'?0:R'/ .:/0'1 @'.7Y ^7R'=R:'Y_3 K<' :,?='+/'1 ?7,0=+/0 6+H

='/-.0 :, 1'?='+/'1 ='/7.-0:7,3

]TX7.2&C7 !"# '4&67%

#H R 'P,# #H R 'P,# T/1 J

,'H R 'P$' ,'H R 'P$' T/1 J

*'H R 'P#' *'H R 'P#' T/1 J

OL *'H R 'P"' OL *'H R 'P"' T/1 J

(#%&YZNA H7- Y+,0 07 Y7=X Y:0< 0<' ='A.'?07= 671-.' W7.U

/.:1'=/ Y:0< 7= Y:0<7-0 + ?76B',/+07= λ 6-/0 @' -/'1 A7= 0<'
+,+.HT'= ?76B+=06',0 ^/'' → Z:;3"#L 7, B+;' L8_3

C;;.%.#$*4 <#00&$%'

N, VNFU ?7,0=+/0 :/ ?+-/'1 @H /-=A+?' ='.:'A3 C:0< .:,'+= /0=-?%

0-='/U 0<'='A7='U ?7,0=+/0 :/ 1'B',1',0 7, Y<'0<'= 0<' 7=:',%

0+0:7, 7A 0<'/' /0=-?0-='/ :/ :, 0<' j.:;<0 % /<+17Yj 1:='?0:7,

^R'=H .7Y ?7,0=+/0_ 7= +0 =:;<0 +,;.'/ 07 :0 ^6+D:6-6 ?7,0=+/0_3

Z7= 0<:/ ='+/7,U :0 :/ +1R+,0+;'7-/ 07 <+R' 0<' B7//:@:.:0H 7A 7@%

Q'?0 =70+0:7, 07 7@0+:, +, :6+;' 1:/B.+H:,; 0<' <:;<'/0 ?7,%

0=+/03  K<:/ ?+, @' +?<:'R'1 -/:,; ':0<'= + =70+=H 6'?<+,:?+.

/0+;' 7= + =70+=H B7.+=:T+0:7, /0+;'3

F7.7='1 VNF :/ 7@0+:,'1 :A H7- -/' 0<' VNF ='1 N ='A.'?07= 671%

-.' 7= :A H7- :,/'=0 + ='A.'?07= 671-.' W7. 07;'0<'= Y:0< +,

+,+.HT'= /.:1'= +,1 + λ B.+0'U =70+0+@.' @H ± 2$° ^#SJLL&_3
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T.-&+4&<%.#$  *$; -&+4&<%.#$ ,4&#<)-#.'0

X'&

W7.:/<'1 /'?0:7,/ 7A 7=' 6:,'=+./U ?7+./U ?'=+6:? B=71-?0/U

/B'?:A:? 6'0+./ +,1 6'0+. +..7H/ 1:/B.+H + 1:AA'=',0 ='A.'?0:7,

@'<+R:7= 1'B',1:,; 7, 0<' 7=:',0+0:7, 7A 0<':= ?=H/0+./ 7= 7@%

Q'?0 A'+0-='/3 K<-/U 0<:/ 0'?<,:I-' :/ +./7 +,70<'= ?7,0=+/0:,;

0'?<,:I-'3

C;a/'%0&$%'

! >1Q-/0 H7-= B7.+=:T:,; 6:?=7/?7B' A7= /0+,1+=1 'D+6:,+%

0:7,/ :, :,?:1',0 .:;<0 ^/'' → B+;' 8#_3
! !=:,; 0<' ='A.'?07= 671-.' W7. :,07 0<' @'+6 B+0< @H 0-=,%

:,; ='A.'?07= 0-=='0 ^7_3 K<' :,?:1',0%.:;<0 B7.+=:T'= :/ 7=:%

',0'1 :, 0<' 5%C 1:='?0:7,3

! N,/'=0 +,+.HT'= ^[_ :,07 0<' +,+.HT'= ?76B+=06',03 K<'
+,+.HT'= :/ 7=:',0'1 :, 0<' ]%4 1:='?0:7,3

P.>2\[F L$<.;&$%U4.>)%  ,#4*-.R*%.#$

! W-/<=71 A7= A:'.1 1:+B<=+;6
F O70+=H +,1 /.:1'= X,7@ A7= !'=0=+,1 .',/
1 W-/<=71 A7= ='0:?.'
5 W-/<=71 A7= +B'=0-=' 1:+B<=+;6
[ >,+.HT'= /.:1'=
7 O'A.'?07= 0-=='0

7

5

[

!

F

1

! F.7/' 0<' +B'=0-=' 1:+B<=+;6 @H &)J 7A :0/ 1:+6'0'= @H

B-..:,; 7-0 B-/<=71 ^5_ +/ A+= +/ ='I-:='13

! `7-= 7@Q'?0 Y:.. 1:/B.+H @:='A.'?0:7, :A 7@Q'?0 A'+0-='/

B7//'// 1:AA'=',?'/ :, @=:;<0,'// 7= ?7.7= Y<:?< ?<+,;'

Y<', 0<' /0+;' :/ 0-=,'13

! W.'7?<=7:/6 :/ B='/',0 Y<', ?7.7= ?<+,;'/ 7??-= :, 0<'

7@Q'?0 1-=:,; 0<' 0-=,:,; 7A 0<' /0+;' ^:,?:1',0%.:;<0

B7.+=:T'= :, @'+6 B+0<U +,+.HT'= /Y-,; 7-0_3

NA 0<' B7.+=:T:,; 6:?=7/?7B' H7- -/' A7= 0<' 'D+6:,+0:7, 7A :,%

?:1',0%.:;<0 7@Q'?0/ :/ 'I-:BB'1 Y:0< +, :,0'=6'1:+0' 0-@'

W7.U H7- 6-/0 ='67R' 0<' !'=0=+,1 .',/ A=76 0<' @'+6 B+0<

-/:,; X,7@ ^F_ +,1 B-/< :, 0<' B-/<=71/ A7= A:'.1 1:+B<=+6

^!_ +,1 A7= ='0:?.' ^1_3

(#%&YZC<', X,7@ ^F_ :/ :, :0/ A=7,0 B7/:0:7,U 0<' !'=0=+,1 .',/
:/ /Y-,; 7-0 7A 0<' @'+6 B+0<U :, :0/ ='+= B7/:0:7,U 0<' .',/ :/

:, 0<' @'+6 B+0<3
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C;;.%.#$*4 &I/.,0&$%

! O'?766',1'1g  W.+,%]'7A.-+= 7= Z.-+= 7@Q'?0:R'/ ^\E

'D?:0+0:7,_

! Z. ='A.'?07= 671-.' ^Y:0< 0<' ='.'R+,0 A:.0'= ?76@:,+0:7,_

+,1 /<-00'= 671-.' :, 0<' ='A.'?07= 0-=='0

! a!P 2$J 7= a!P S$ 6'=?-=H R+B7= /<7=0%+=? .+6B A7=

='A.'?0'1%.:;<0  :..-6:,+0:7,

! a>9 2$$ <+.7;', :..-6:,+07= A7= 0=+,/6:00'1%.:;<0

:..-6:,+0:7,

(#%&YZN0 :/ +@/7.-0'.H ,'?'//+=H 0<+0 0<' 6'=?-=H R+B7= /<7=0%

+=? .+6B <+/ @'', +.:;,'1 @'A7=' 0<' ='A.'?0'1%.:;<0

A.-7='/?',?' 0'?<,:I-' :/ -/'13 O'+.:;,6',0 6:;<0 +./7

@'?76' ,'?'//+=H 1'B',1:,; 7, 0<' <7-=/ 7A -/'3

OD,4#'.#$ )*R*-;

K<' a!P S$ C .+6B 6-/0 @' 'D?<+,;'1 +A0'=

'DB:=H 7A 0<' +R'=+;' /'=R:?' .:A' 7A 2$$ <=/3 K<'

+R'=+;' /'=R:?' .:A' 7A 0<' a!P 2$J :/ J$$ <=/3

K<':= :..-6:,+,?' 1'?='+/'/ :, 0<' ?7-=/' 7A 6+,H

<7-=/ 7A -/' /7 0<+0 <767;','7-/ :..-6:,+0:7, 7A

0<' 7@Q'?0 A:'.1 ?+, ,7 .7,;'= @' ;-+=+,0''13

Z-=0<'=67='U 0<'=' :/ + =:/X 7A 'DB.7/:7,3 K<'

='6+:,:,; /'=R:?' <7-=/ ?+, @' ='+1 7AA 7, 0<'

B7Y'= /-BB.H -,:03 

W.'+/' ='A'= 07 6+,-+. j] a!P 2$J +,1 ] b!P 8S

*:?=7/?7B' N..-6:,+07=/j 

^! #$p$LS_ A7= A-=0<'= 1'0+:./ 7, <7Y 07 ?<+,;'

+,1 +.:;, 0<' .+6B/3 

@&%%.$> #+ %)& .44/0.$*%.#$
K<' :,:0:+. 'B:%A.-7='/?',?' /'00:,; :/ 6+1' ?7,/:1'=+@.H

'+/:'= :A + W.+,%]'7A.-+= &$D)$3S$ 7@Q'?0:R' +,1 + /0=7,;.H

A.-7='/?',0 /B'?:6', :/ -/'13 N0 :/ +./7 B7//:@.' 07 -/'

1'67,/0=+0:7,  /B'?:6',/ A:=/03

(#%&YZNA 0<' .%?76B',/+07= <+/ /0:.. ='6+:,'1 :, 0<'
?76B+=06',0  +@7R' 0<' ,7/'B:'?' +A0'= -/' 7A 0<' VNF

0'?<,:I-'U :0 6-/0 @' ='67R'1 @'A7=' 'B:%A.-7='/?',?' ?+,

@' /'03

! 4Y:0?< 7, 0<' a>9 2$$ <+.7;', :..-6:,+07=

! 4Y:,; :, 0<' W.+,%]'7A.-+= 7@Q'?0:R' &$D)$3S$3

! *7R' ?7,1',/'= 0-=='0 07 B7/:0:7, aU 0=+,/6:00'1%.:;<0

@=:;<0A:'.1 ^7= B<+/' ?7,0=+/0_U +,1 /'+=?< 0<' /B'?:6',

/B70 07 @' 'D+6:,'13

! c''B 0<' .:;<0 B+0< :, 0<' ='A.'?0'1%.:;<0 :..-6:,+07=

@.7?X'1 Y:0< 0<' /<-00'= 671-.' > 7, 0<' ='A.'?07= 0-=='0

7= Y:0< 0<' @+==:'= B7/:0:7, 7A 0<' ='A.'?0'1%.:;<0  A:.0'=

/.:1'= ^>_3

! 4Y:0?< 7, 0<' a!P 2$J 7= a!P S$ 6'=?-=H R+B7= /<7=0%

+=? .+6B +,1 +..7Y :0 07 <'+0 -B 07 :0/ 7B'=+0:,;

0'6B'=+0-=' A7= +BB=7D3 2S 6:,-0'/3

! 4'.'?0 +,1 /Y:0?< 7, 0<' ='I-:='1 A.-7='/?',?' A:.0'=

?76@:,+0:7, ^1'B',1:,; 7, 0<' 0HB' 7A 'D?:0+0:7,_ 7, 0<'

='A.'?07= 0-=='0 7A 0<' Z. ='A.'?07= 671-.'3

! C<', -/:,; 0<' ='A.'?0'1%.:;<0 A:.0'= /.:1'=U -,@.7?X 0<'

.:;<0 B+0< :, 0<' ='A.'?0'1%.:;<0 :..-6:,+07=3

! O'67R' 7,' 'H'B:'?' A=76 0<' 0-@' +,1 -/' H7-= 'H' 07

/'0 0<' +B'=0-=' 1:+B<=+;63 PB', 0<' +B'=0-=' 1:+%

B<=+;6 -,0:. 0<' ',0:=' 7@Q'?0:R' 'D:0 B-B:. :/ A=''3

! N,/'=0 'H'B:'?' :, 0<' 0-@' +;+:, +,1 ?.7/' .-6:,7-/ A:'.1

1:+B<=+;6 -,0:. :0 @'?76'/ R:/:@.' :, 0<' A:'.1 7A R:'Y3

! \/' 0<' 0Y7 ?',0'=:,; /?='Y/ 7, 0<' ?7,1',/'= ?+==:'= 07

?',0'= 0<' .-6:,7-/%A:'.1 1:+B<=+;6 :, 0<' '1;' 7A 0<'

A:'.1 7A R:'Y3

! 5:0<'= 7B', 0<' .-6:,7-/ A:'.1 1:+B<=+;6 -,0:. :0 Q-/0

1:/+BB'+=/ @'<:,1 0<' '1;' 7A 0<' A:'.1 7A R:'YU 7= ?.7/'

:0 :,07 0<' A:'.1 7A R:'Y :A 0<'=' :/ + =:/X 7A @.'+?<:,; 7A 0<'

/B'?:6',3

! Z:,+..HU ='A7?-/ 7, 0<' /B'?:6', +,1 7B0:6:T' 0<'

?7..'?07= B7/:0:7, 7A 0<' a!P 2$JU :A ='I-:='13 4'0 0<'

?7..'?07= :, /-?< + Y+H 0<+0 0<' :..-6:,+0:7, 7A 0<' A:'.1 7A

R:'Y :/ +/ <767;','7-/ +/ B7//:@.' :A 0<' ='A.'?07=

671-.' 7A /<7=0 Y+R'.',;0< 'D?:0+0:7, :/ -/'13 *71-.'/

Y:0< +, 'D?:0+0:7, 7A + .7,;'= Y+R'.',;0< 17 ,70 ='I-:='

0<' ?7=='?0:7, 7A 0<' ?7..'?07= B7/:0:7,3

(#%&YZK7 +R7:1 'H' :,Q-=HU B.'+/' -/' 0<' A.-7='/?',?'

B=70'?0:7, /?='', ^#S&2LJ%$$$$%$$$ ppn /1,)$. FG$#G'$:_3

VCW(L(3Q
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6)#%#0.<-#>-*,)G :.%) %)& CD.#,)#% F

(#%&YZNA H7-= B7.+=:T:,; 6:?=7/?7B' ^>D:7:B.+, & :6+;:,; W7.U

>D:7B<70 & W7._ :/ 'I-:BB'1 Y:0< +, :,0'=6'1:+0' 0-@' W7.U

H7- 6-/0 ='67R' 0<' Y:=' ='0:?.' ^/'' → Z:;3"&L)1_ A=76 0<'
@'+6 B+0< :A H7- 17 ,70 Y+,0 :0 ='?7=1'1 :, 0<' B<7073

S#: %# ,-#<&&; +#- ,)#%#>-*,)G

! F+='A-..H /'0 H7-= >D:7B<70 & W<707 671-.' A7=

7@/'=R+0:7,3

4'0 0<' @'+6 /B.:00'= 07 +..7Y /:6-.0+,'7-/ 7@/'=R+0:7,

+,1 B<707;=+B<H ^→ &'*#+,*+-$ /+9):"#$A3

! 4'.'?0 :..-6:,+0:7, 0'?<,:I-'U 7@Q'?0:R' 6+;,:A:?+0:7,

+,1 ?7,1',/'= /'00:,; +/ -/-+.3

! 4'0 0<' @=:;<0,'// ='I-:='1 A7= 7@/'=R+0:7, ^J&$$ c ?7.7=

0'6B'=+0-='_ 7, 0<' /0+,1 ^Z:;3"J)5_3

! 97+1 0<' ?7=='?0 A:.6 :,07 0<' A:.6 ?+//'00' +,1 +00+?< 0<'

W<707 671-.'3

! 4'.'?0 0<' A:.6 0HB' -/'1 -,1'= P.40 ;*%* :, 6)#%# B=7%

;=+6 671-.'3 4'0 0<' ='I-:='1 'DB7/-=' 6'0'=:,;

0'?<,:I-' ^,7=6+..H ?',0'=%Y':;<0'1 +R'=+;:,;_ +,1 0<'

:..-6:,+0:7, 0'?<,:I-' ^Z9)VU a)W<)VNFU a_ -,1'= B#;&3

K<' 1:/B.+H A:'.1 7A 0<' 6)#%# 6',- ,7Y /<7Y/ 0<' 'DB7/-='

0:6'U 0<' ?7=='?0 1+0+ 7A 0<' .7+1'1 A:.6U +,1 0<' A=+6' ?7-,%

0'=3

! 4Y:0?< 7, 0<' .-6:,7-/ A=+6'3

! 4'0 0<' :6+;' A=+6' +,1 A7?-/3

W=7?''1 ?+='A-..H3 NA 0<' A7?-/:,; ?=7// +,1 0<' /B'?:6', +='

R:/:@.' :, A7?-/ /:6-.0+,'7-/.HU :6+;:,; 7, 0<' A:.6 Y:.. +./7 @'

:, A7?-/3

N, 0<' ?+/' 7A + .7Y 7@Q'?0:R' 6+;,:A:?+0:7,U 0<' -/' 7A 0<'

PB07R+= &3SD 7= 0<' P#</' P.$;&- A-,?0:7, +=' +@/7.-0'.H

='I-:='1 +/ + A7?-/:,; +:13

! F.:?X @HCWH  07 0+X' 0<' B<7073

K<' A7..7Y:,; :/ 0<', B'=A7=6'1 +-076+0:?+..Hg

p .-6:,7-/ A=+6' 1:/+BB'+=/

p ,'YU ?-==',0 'DB7/-=' 6'0'=:,;

p 'DB7/-='

p 1+0+ B=7Q'?0:7,

p A:.6 +1R+,?'

p .-6:,7-/ A=+6' +BB'+=/ +;+:,

K<' ,'D0 'DB7/-=' ?+, @' ='.'+/'13

P.40 '&4&<%.#$

O'R'=/+. A:.6/ ^A:.6/ A7= /.:1'/_ +=' -/'1 A7= ?7.7= B<7076:?=7;%

=+B<H3 N, ;','=+.U Y' Y7-.1 ='?766',1 ='R'=/+. A:.6/ A7=

+=0:A:?:+. .:;<0 ^J&$$ c_3

NA 1+H.:;<0 A:.6 :/ -/'1U 0<' ?7,R'=/:7, A:.0'= J&$$)SS$$ :/

='I-:='13

Z:.6/ 6+=X'1 jB=7A'//:7,+.j A'+0-=' ?.7/'= 07.'=+,?'/ :,

/',/:0:R:0H +,1 ?7.7= @+.+,?'U :3'3 <767;','7-/ ='/-.0/ +='

7@0+:,'13 >.Y+H/ -/' Vb%?71'1 A:.6/ :, 0<':= 7=:;:,+.

?+=0=:1;'/3

C' Y7-.1 +1R:/' +;+:,/0 0<' -/' 7A .7,; A:.6/U /:,?' .:;<0

',0=HU /?=+0?<'/ 7, 0<' A:.6U 1:=0U '0?3 6:;<0 :6B+:= 0<' I-+.:0H

7= 1+6+;'1 ?+=0=:1;'/ ?+, ='/-.0 :, 1'A'?0:R' A:.6 +1R+,?'3

X'& #+ G*-;&; +.40'

C' 17 ,70 ='?766',1 0<' -/' 7A H+=1'1 A:.6/U /:,?'

-,:,0',1'1 :..-6:,+0:7,U /?=+0?<'/ 7= 1:=0 7, 0<' A:.6 '0?3

6:;<0 :6B+:= 0<' I-+.:0H 7A 0<' A:.63 K<' -/' 7A 1+6+;'1

?+=0=:1;'/  ?+, ='/-.0 :, 1'A'?0:R' A:.6 +1R+,?'3

NA H7- Y:/< 07 Y7=X Y:0< + H+=1'1 A:.6U B.'+/' @' /-=' 07 A7..7Y

0<'/' :,/0=-?0:7,/g

P,.H -/' VN] #JJS 7= N4P 2$$8%2(88 ?+=0=:1;'/3 *+X' /-='

,70 07 'D?''1 0<' ;:R', 6+D:6-6 6'+/-='6',0/3

Z:.6 ?+=0=:1;'/ +=' ,70 /-:0+@.' A7= ?7,0:,-7-/ 7B'=+0:7,3 V:/%

?+=1 0<' ?+=0=:1;'/ +A0'= 2$ .7+1/ 07 0<' 67/03

K<' A=7,0 B+=0 7A 0<' A:.6 ,''1/ 07 @' ?-0 :, +??7=1+,?' Y:0<

VN] #SJL 7= N4P 2(88 ^→ Z:;3"SJ_3
p V7 ,70 ?-0 0<=7-;< + B'=A7=+0:7, <7.' Y<', ?-00:,; 0<'

A=7,0 B+=0 7A 0<' A:.63

p K<' ?-0 ,''1/ 07 @' +/ .7,; +/ 8 333 ( B'=A7=+0:7, <7.'/ +,1

6-/0 =-, B+=+..'. 07 0<' '1;' 7A 0<' A:.63

p K<' ?7=,'=/ 6-/0 @' =7-,1'1 :, 7=1'= 07 B='R',0 0<' A:.6

A=76 Q+66:,; 0<' ?+=0=:1;' 7B',:,; 7= B+=0/ 7A 0<'

?+//'00'3
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B<707;=+B<HU M23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Z7?-/ B7/:0:7,U &23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

3

[+/ 1:/?<+=;' :..-6:,+07= *'=?-=HU J&3 3 3 3 3 3 3 3 3 3 3 3 3 

['+= /Y:0?<7R'= 07 6707= A7?-/:,;U 2M3 3 3 3 3 3 3 3 3 3 3 3 

S

a+.7;', :..-6:,+07=U J#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

a':;<0 +1Q-/06',0 7A ='67R+@.' /0+;' ?+==:'=U 2#3 3 3 3 

L

N,?:1',0 .:;<0U 83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
@=:;<0A:'.1U 8#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
1+=XA:'.1U 8S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

N,?:1',0%.:;<0U B7.+=:T+0:7,U 883 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

N,/0+..+0:7, ?7,1:0:7,/U L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

N,/0+..:,; 0<' 6:?=7/?7B'U M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

N,0'=A'=',?' ?7.7=U L(U 8$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

f

c='-T0:/?<U #M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

M

9+=;'%A7=6+0 ?+6'=+U L&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

9:;<0 'D:0 7A 0=+,/6:00'1%.:;<0 'I-:B6',0U 2&3 3 3 3 3 3 3 

9:;<0 :,0',/:0H ?7,0=7.U 223 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

9:;<0 6+,+;'=U &23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

9-6:,7-/%A:'.1 1:+B<=+;6U 2&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 



??

19

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

L$;&D

B

*+,-+. A7?-/:,; 1=:R'U 2J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

*:?<'.%9tRH ?7.7= ?<+=0U 8$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

*:?=:?7BH 7BA =7?X/U 8&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

*7,7?<=76+0:? .:;<0U 823 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

*707= A7?-/:,;U 283 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

*7R:,; /0+;' -BU 2M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

8

P@Q'?0:R' ,7/'B:'?'U 8U 2S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

P])PZZ 1:/B.+H 7A ?7.7= 0'6B'=+0-=' X'HU 223 3 3 3 3 3 3 3 

P])PZZ /Y:0?<U 22U 283 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

PB07R+=U #$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

6

W+=A7?+.:0HU &23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W+0< 1:AA'=',?'U 8$U 823 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W<+/' ?7,0=+/0U LL3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W<7076:?=7;=+B<HU 8(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W7. =70+=H /0+;'U #M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W7.+=:T+0:7,U L(U 8$U 82U 8&U 883 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W7.+=:T'=U S83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W-/<=71 A7= 0<' .-6:,7-/%A:'.1 1:+B<=+;6U 2J3 3 3 3 3 3 

k

r-+=0T 1'B7.+=:T'=U S83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

W

O+B:1 /0+;' .7Y'=:,;U 2M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O'A.'?0:7, B.'7?<=7:/6U 883 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O'A.'?07= 0-=='0U 8U 2S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O70+=H ?76B',/+07=U S83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O70+=H 6'?<+,:?+. /0+;'U 2J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O70+=H /0+;' W7.U S23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

O4&J& F :,0'=A+?'U &$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

@

4+A'0HU J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

45K B=7;=+66:,; X'HU &$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4'00:,; 0<' <':;<0 /07B 7A 0<' ?7,1',/'=U 2#3 3 3 3 3 3 3 

4'00:,; -B 0<' 6:?=7/?7B'U (3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4<-00'= /Y:0?< :,?:1',0 .:;<0U 2M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

47?X'0U 2L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

47?X'0 A7= 6707=:T'1 ?7,1',/'=U 2M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4B'?:6', <7.1'=U #(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

40+;' ?+==:'=U 2J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

40+;' ?',0'=:,;U 2#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

40+;' .7Y'=:,;U 2M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

40+,1U 83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
5)*PKU @+?XU 2(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
6+,-+.U 223 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
6+,-+.U @+?XU 2L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

40+,1 5)*PKU 283 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

H

K:.0:,; ?76B',/+07=U S83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

K7;;.' /Y:0?<U 2L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

K=+,/6:00'1 .:;<0U 83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
@=:;<0A:'.1U LJ3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
1+=XA:'.1U L#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

K=+,/6:00'1%.:;<0U B7.+=:T+0:7,U L(U 8$U 82U 8&3 3 3 3 3 3 

K-=,:,; ?7,,'?0'1 6707=:T'1 ?76B7,',0/U 2M3 3 3 3 3 3 

X

\,:+D:+. ?=H/0+./U 8&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

\,B+?X:,; 0<' 6:?=7/?7B'U M3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
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!"#$%$#&"'""$()((

M.'% #+ L44/'%-*%.#$'

(#2 @/Ta&<% 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 2 2 2 2 2 2 2 
Z:;3"2 >D:7B.+, & :6+;:,; ^6707=:T'1_x 83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"& >D:7B.+, & :6+;:,; ^:,/0=-6',0 @+?X_x (3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J *+,-+. /0+,1 223 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"# 40+;' 67-,0:,; 2J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"S a':;<0 +1Q-/06',0 7A 0<' /0+;' ?+==:'= 2#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"L F7,1',/'= ?+==:'= 2#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"8 P@Q'?0:R' ,7/'B:'?' 2S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"M >1Q-/0:,; +:1 2S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"( !+?X 7A 6+,-+. /0+,1U +./7 /'' Z:;3 & 2L3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2$ *707=:T'1 /0+,1 283 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"22 !+?X 7A 6707=:T'1 /0+,1 2(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2& *707=:T'1 /0+,1 &23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2J *707=:T'1 /0+,1 ^@+?X_ &J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2# 5.'?0=:?+. ?7,,'?0:7,/ 7A 0<' >D:7B<70 & &J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2S a>9 6:?=7/?7B' :..-6:,+07= J#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2L F7,,'?0:7, 7A 6:?=7/?7B' :..-6:,+07=/ J#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"28 9+6B <7-/:,; +,1 .+6B 67-,0 JS3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2M F7,,'?0:7, A7= :,?:1',0 .:;<0 JS3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"2( K-@' 67-,0:,; J83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&$ 9:;<0 /B.:00:,;x J83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&2 5H'B:'?' J(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&& *7-,0:,; 7A :,0'=6'1:+0' 0-@' #23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&J !+?X 7A /0+,1 #23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&# PB07R+= :,0'=6'1:+0' 0-@' #&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&S f776 :,0'=6'1:+0' 0-@' #&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&L N,0'=6'1:+0' 0-@' W7. #&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&8 >00+?<6',0 7A ='A.'?07= 671-.'/ ##3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&M *7-,0:,; 7A @'+6 /B.:00'= #S3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"&( 9+@'..:,; 7A 7@Q'?0:R'/ #83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J$ *'?<+,:?+. /0+;' S$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J2 W7. =70+=H /0+;' S23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J& F',0'=:,; 7A W7. =70+=H /0+;' S23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"JJ F7,1',/'= ?+==:'= S#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J# F7,1',/'= 671-.'/ S#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"JS F<+,;:,; 0<' B<+/' /07B SS3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"JL F<+,;:,; 0<' VNF B=:/6 SS3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J8 !+?X 7A :,/0=-6',0 SL3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"JM *7-,0/ A7= /.:1'=/U +,+.HT'=/ +,1 +-D:.:+=H 7@Q'?0/ SM3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"J( >D:7B<70 & W<707 671-.' S(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#$ JS 66 *70 A:.6 ?+//'00' L23 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#2 # D Sj .+=;'%A7=6+0 ?+6'=+ L&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#& *7-,0:,; 0<' #DSj .+=;'%A7=6+0 ?+6'=+ L&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#J *:?=7/?7B' /'00:,; A7= 0=+,/6:00'1 .:;<0 @=:;<0A:'.1x LJ3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"## *:?=7/?7B' ?7,A:;-=+0:7, A7= 1+=XA:'.1x LS3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#S *:?=7/?7B' ?7,A:;-=+0:7, A7= B<+/' ?7,0=+/0x LL3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#L *:?=7/?7B' ?7,A:;-=+0:7, A7= 

V:AA'=',0:+. N,0'=A'=',?' F7,0=+/0x L83 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#8 K=+,/6:00'1%.:;<0 B7.+=:T+0:7, L(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"#M V'0'=6:,:,; 0<' ,;km 1:='?0:7, 7A 7/?:..+0:7, 

-/:,; + /H,0<'0:? 
A:@'= +/ +, 'D+6B.' 8$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Z:;3"#( 4?<'6+0:? :..-/0=+0:7, 7A 0<' *:?<'.%9tRH ?7.7= ?<+=0 8$3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"S$ K=+,/6:00'1%.:;<0 B7.+=:T+0:7, 8&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"S2 *:?=7/?7B' /'00:,; A7= :,?:1',0 .:;<0 @=:;<0A:'.1 8#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"S& N,?:1',0%.:;<0 B7.+=:T+0:7, 883 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"SJ \/' 7A H+=1'1 A:.6/ 8(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
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!"#$%$#&"'""$()((

M.'% #+ L44/'%-*%.#$'

(#2 @/Ta&<% 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 2 2 2 2 2 2 2 
Z:;3"S# JS 66 A:.6 ?+//'00' 670 M$3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"SS O'+= 7A /0+,1 % Z-/' ?76B+=06',0x M&3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Z:;3"SL W:, +//:;,6',0 7A O4 &J& F :,0'=A+?'

^R:'Y 7, ?7,,'?07= A=7,0_ M#3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 


