Z *
l Rl v

1Y

i ‘

-

R

3

111

P e epe——— o B E B E E B )

@@@@ ;
" BY NC SA
. G = BD *¥ QR
gf»g\;g%g,?g!;g; RE T “Iag 1l ool Mo

|



http://www.themagpi.com
http://www.themagpi.com

_ayPy

&-$0.& 40 3358 0' )& "(*."("*/&

)*3.0/4) 3 "(* $0/4"*/3 "/04)&2 (2&"4 3&-&$4*0/ 0' )"2%'2& 30'47"2& "% 120(2"..*/( "24*$-&3
*$)"&- *-&3 &81-"*/3 )07 40 452/ 9052 "31#&229 * */40 '(*$ 7"/% T*4) " '5/ )"2%7"2& 120+&$4
4)"4 %&.0/342"4&3 4)& 1&23*34&/$& 0' 6*3*0/ &"&$D)T)*)B2/&9 '20. 5/$0"34 $*&/$& &/4&2

*[ -02*%" 3)073 )07 " "31#&229 * *3 538&% 40 %*31-"9 %IRA$*( /&73 4)*3 .0/4) *3 4)& -"5/$)
0'4)& 0%& "% "(* 72*4&2 "20/ )"7)"3 "-- 4)& %&4"*-3'02 905 0/ 1"(&

0#04*$3 *3 "-7"93 " 1015-"2 4)&.& "% "229 && $0/4*/5&3 WO. -"34 .0/4) 3 "24*$-& "/% 3)073
)07 40 "%% 31&&$) 60*$& $0/420- "/% "$*"- 2&$0(/*4*BRAOBO4  %%*4*0/"--9 *3)* &3)1"/%&
%8&3$2*#83 )07 40 53& 4)& ."24 2*6& $0/420--&2 #0"298 S0/MZ- )*() $522&/4 .04023

/04)&2 1015-"2 401*$ *3 #&&2 "% &#"34*"| 5&-- &81-*FIJ"P%7"2& "% 30'47"28& "3)#&229
120+&%$4 7)*$) )& 53&3 40 014*.*3& 4)& ."3)*/( 120$&3359@7*( 544& $0/4*/5&3 )*3 3&2*&3 0/ 53*/(
" "31#&229 * "[% *4 $01& '02 &-&$420/*$ .&"352&.&/4 1BB )"6& "/ */4&2&34*[( "24*$-& #9
"_#8&240 #'% 0/)07 40 3&4 51 9052 07/ 0 4&-&1)0/& 3934&.

"34 #54 %&™*/*4&-9 /04 -&"34 0/ *-6&2" $0/4*/5&RH&B B -&"2/*/( )07 40 120(2". 7*4) !
)*3 *3 "/ &8%*4*/( "24*$-& 7*4) -043 40 %*3$06&24™$ %0/ 4 2&.& . #&2 &6&2 #&*/( "#-& A
$0/420- 312*4&3 4)*3 &"3*-9 7*4)

& 429 40 .",& 352& &"$) *335& 0' )& "( * $0/4"*/3 30.84)*/( 0' */48&2&34 '02 &6&290/& 2&("2%-&33
"(& "[% 3*-- -&6&- "6& 7& (04 4)& #'-"/$& 2*()4 &4 53 /079 3&/%*/( "/ &."*- 40
&%*402 4)&."(1* $0. 02 $0..&/4 0/ 052 "$&#00,
1"(&"4)441 777 "$&#00, $0. "( * "(":*/&

*["--Q " #*( 4)"/, 905 40 "-- 4)& 60-5/4&&23 7)0 70248
)"2% #&)*/% 4)& 3$&/&3 40 120%5$& )& "(* '02 90
&/+09.&/4 "% &%5$"4*0/

POt

&4 3 (&4 34"248% J& %+4020 )& "( *

Lo )*&' %*402 %.*/*342"4*0] ' "9054 &34*/( 200" &"%*/(
335& %*402 "9054 200' &"%*/( $ & &34*/(
%.*/*342"4*0/ % 1" "9054 200" &"%*/(
o$# ! "(& &3*(/ 2"1)*$3 # "9054
H $ &H#3*48& %.*[*342"4%0/ I 200" &"%*/(
1 & "9054 # # 200" &"%*/(
# %.*/*342"4*0/


http://www.facebook.com/MagPiMagazine
mailto:editor@themagpi.com

I #  # I #&# # H#H1% !

H
H*
Ro

%" #'$!! #

!
‘##"##"####"!!'!

e

#! "$! HE&H#H # "o !

ll# | n # # & u# # IIIII#

$# $# & % ! "# "#1

T

)330 666 3)&-#(0* %l-


http://www.themagpi.com

18 % |
$)% +)

,9:0:;,5*%, 6- $0:065 +0:73(@: *9,(;, (5 04(.,

)@ 8<0*23@ +0:73(@05. 65, *63<45 6- 70?,3:

04, %/,5 ;/, +,=0*, 46=,: 9(70+3@ (365. (

305,(97(/ 1, I<4(5 ,@, *(5 =0,>;/,04(., (:

(>/63, (: 0; 0:)<03; <7 *63<45 )@ *63<45 %/,5
(@ 9(70+ 4,(5 9(70+ (; 3,(:; 65, ;>,5;@ -0-;/

6- (:,*65+ ;;/0::7,,+ (5 (-;,904(., 0::,,5

05 ;/, 9,;05( (5+ ;/, =0,>,9 7,9*,0=,: ;/, 9(70+

<** 1065 6-  )3052: (: (-<33 04(.,

()+'&

"/, 4(.0* >(5+ +0:73(@: -0=, *63<45: 6- 70?,3:
-69 ,(*/ :7,*0-0* 3,;;,9 05 ( <:,9 +,-05,+ :;905.
"/, (**,3,964,;,9 0: <:,+ ;6 +,;,9405, >/0*/
+09,*;,065 ;/, >(B+ 0: :>05.05. ;6 (=60+
+0:73(@05. ;/, ;;905. 05 9,=,9;,

Qs ~

? (:7),99@ O

? 0 96;6;@705. 20; 7,5 3,*;965: *64
? 1 )9,(26<; 7,5 3,%;965: *64
?14(9;# ! 7,5 3,%,965: *64

? */07 4(5<-(*;<9,97(9;

? < ;/96<./ /63, *(7(*0;69 !

? ;/96<./ 163, 9,:0:;69:

? 44 -3(; ;67 9,+ +0--

%

F181& ()
G §<03+ -/ *09*<o‘
<.+

96:6; @705 0;

7,5 3,*:965: *64

; /(: 4<3;073.
05;,.9(,,+ *09*<(
-66;7905;:

<5>09,+ /96< /
/63,  -69

796;6,@705. 3 70)bqu

s

69 ;/, (**,3,964,;9 <+ i, !
)9,(26<;)6(9+ (3:6-964 7,5 3,*;965: *64
I -& ** % $.
-69 ;/, 4(.0* , Pl X
>(5+ 9,8<00,+ LN
:63+,905. G
196<./ 163, ]]'
*64765,5;: (:
>33 ( i,
<9-(*, 46<5;
*07 ", +(;(:/,,; :/16>,+;/, 5 <;
769;. 6- 6 >/0*/ *655,*;,+ :/, ,0./;
5;/,-09:;)<03+ 73(*+ ()<:,+9,:0:;69
99(@ ),;>,,5 i/, $76>9 (b+ ;/, ::6
3040; ;/, *<99,5; )<; >/,5 ;,5,+ 9,(30A,+ ;/,
30./;: >,9, ,79,43@ +0--0*<3; 6 :, 05 :/,



+(@30./; ;/,5:69;,+;/,9,:0:;69 (99(@ (5+;/, /[, 707 7(*2(., 4(5(.,9 - @6< +6 56; /(=, 707

:),*(4, 4<*/ 469, =0:0)3, @6< *(5.,;0; )@ 67,505. (;,9405(3 >05+6> (5+
:@705.
655,%,05.;/, I )9,(26<; >(: )@ -(9 ;/,
:0473,:; 7(9; "/, 0 96;6;@705. )6(9+ /(: ;>6 ;=.8 [+;A*37,<+55 939
-,4(3, *655,%;,065: -69 ( 8<0*2 73<. 05 -69
)9,(26<; )6(9+: "6 05:;(33 ;/, 7,53,*965:"! 7(*2(.,
@7,

"/, -<33 :*/,4(;0* -69 ;/, 7961,*; 0: :/6>5 ),36>
:=.8 939 37;<+55 9/7 5/-<:87;* #

"/0: *644(5+ >033 05:(33 /,
7(*2(., ( > 33 ( i/,
7,5 3,%,965:'0 * 7(*2(., 5,,+,+

-69 -<5*;065:

)') %%!&

5 69+9 6 .59, ;/, !
*[(9(*;,9: -09:; *9,(;,+ ( 3662 <7 :()3, "/,
()3, 0: 1<:; ( +0*;065(9@ 05 >/0*/ ,(*/ */(9(*;,9
0: ( 30:; *65;(0505. -0=, /,?(+,*04(3 =(3<,: (*/
=(3<, .,5,9(;,: 65, =,9;0*(3 305, 6- 70?,3: "/,
,2(473, ),36> :/6>: ;/, [,?(+,*04(3 -69 ;/,
3,:;,9: (5+ -<33 (37/(),; >0;/ 5<4),9:
(5+ :@4)63: *(5 ), +6>536(+,+ 05 ;/, @;/65
(473, 796.9(4: (=(03()3, -964
/;;7 >>>67,5,3,%;965: *64 7(.,:

@ +;-33 -2+:+-</:; 5884=9 <+,5/

(()+,* **% $. 5884=9<+,5/ B

569+,9 ;6 46=,;/, :-(:;,56<./;6:,,/,

04(., (:(*,+:/, (:7),99@ 0 (365.>0;/ :/, (@0 @ @ @ @)

0 96:6:@705. )6(9+ :6 ( 365. -3(; >66+,5 ::0%2 (e/e @ @ @)

<:05. 9> (5+ :7(*9: %66+ >(: <i,+ ;6 v e © o o

(=60+ (5@ :/69;05. ;/(; 4(@ 6**<9 5/, )(*2

6- i, 0%2  (:(*+ i, 14(9:# 1 ;6 76>,9 D

1, (:7),99@ 0 (5+ 4(2, 4@ +,=0*, 4609,

46)03, "/, 14(9:# ! 0: 76>,9,+ )@ ;/9,, %0;/ 5/, 3662 <7 ()3, *9,(,+ 1,5 (95+

)(;;’90,: (5+ ;/6<./ 0; /( :':’9(3 -<5*:065: 0: >90:05. ;/, 7969(4 )@ 04769:05. (5@ 5,+,+
653@ <:,+ -69 76>,9 05 ;/0: 7961,% 5 i/, 6;/,9 03,0 (5+ +-0505. 4@ =(90()3,: 6;, I/( 653@

5+ 6- ;/, >66+,5 ;02 +9033,+ ( /63, (5+ 0: 04769;,+ -964 /s
Gi(*1,+ ( 96+ ;6 ), <i,+ (- (/(5+3, "/0: 75359657 <03, X<t
(336>,+ 4, :6 ,(:03@ :>05. i/, 4(.0* >(5+ ! */07 *65;(05: ( 4(.5,;64,;,9 (- >,33
(96<5+ 05 (*09*3, ¢ (5 (**,3,964,,9 i/, 30)9(9@ *65;(05: ;>6
57(9G, *3(:;,: 3:6 56;0% ;/, ;9 =(90()3,
&*+ $$1& (# * "/0:0:/,:;905. ;/, 4(.0* >(5+ >033 +0:73(@
69 /0 796.9(4 <:+ /, 3698-< <36/
7,53,5965:'1  7(*2(., 05:;(33,+ <:05. 2608< 8 A


http://www.openelectrons.com/pages/63

0:86 9/7 5/-<:87;*3 - 3698:<
9/7 5/-<:87;*3 -

0:86 9/7 5/-<:87;*# 3698:<
<[:<

8/ 9/75/-<:87*3- @

5;6

< +113 "8-4;

5/71<2 5/7 ;<

37./@

<[:<

1

<

9:37< ;<

"l, 2235/ 3667 :;(9;: )@ ;<9505. 6-- ;/,

.2, 05 9,(+: 5/, (**,3,964,;,9 =(3<, (365. ;/,

& (?0: ;/,5 8<0*23@ 9,(+: ;/, =(3<, (.(05 %0;/
Ay, >6 =(3<,: ( :04730-0,+ *(3*<3(;065 6-
(**,3,9(;065 *(5), 7,9-694,+

2235/ </;<

<=:7 5/.; 800
8/ ;:3695/%$:3</ A</ @00

1/< 03:;< >+5=/

+:+A 5:6 :/+. :+A5;6 % e C @
+-5:4? 5:6 +--5 +::+A

<36/ ;5//9 <

1/< ;/-87. >+5=/

+:+A 5:6 :/+.::+A5;6 *0*&* C @

+-5:+?  5:6 +--5 +:+A
.3>3./ >+5=/; <8 -869/7;+</ 08: 1:+>3<A

+7. ;=,<i+-< <8 037. ./5<+
+5  +54?2 1  +5:14?1
035</: +99:8@36+</ ;<355 >+5=/;
30 +5 +7. +-5
+-5
"/, -6336>05.30 :(;,4,5; (b+ 2235/ 3667

(*;<(33@ 30./;;/, V", 2235/ 3667 (**,::,:

./, 3662 <7 ;()3, -69 ,=,9@ 3,;;,9 05 ;/, :;905. 65,
(; ;04, "/0: (336> (5@ 4,:(., 05:,9;,+ 056

1, ;9 =(90(0)3, :6), +0:73(@,+ >0;/6<; (5@ 6;/,9
*/(5.,:05;/,796.9(4

30 68>371 0:86 :312< <8 5/0< .3;95+A ;<:371
30 +-5
<36/ ;5//9
?235/ 37./@ 5/71<2
08: 7=6,/: 37 5884=9<+,5/(;<:(37./@))

8/ :3695/$:3</ A</ E7=6,/:
37./@ 37./@
<=:7 800 5/.; 08: + ;28:< <36/ <8
+--8=7< 08: 5/<</: ;9+-371

8/ ;3695/%$:3</ A</ @00
<36/ ;5//9

A< <371

37./@

3052 ;6 ;/, *6+, 05 0;: ,5;09,;@ 0O: :/6>5 ),36>
(=, -<5 *9,(;05. 04(.,: (5+ 4,:(.,: >0;/
@6<9 6>5 4(.0* >(5+

& +'% +)
%/,5 *9,(;05. @6<9 6>5 4(.0*
>(5+ @6< 4(@ *64, (*96::
=(906<: 0:<,: >0;/ *9;(05
>(5+ +,:0.5: i, >(5+
*/(5.,: +09,%,065 (; 5@ .0=,5
;04, @6< >033 ,5*6<5;,9 ( 9(70+
+,%,3,9(;065 "/0: *(<:,:;/, ;;(;0* (5+ +@5(40*
(**,3,964,;,9 9,(+05.: ;6 *3(:/ 9,:<3;05. 05
<5>(5;,+ 057<; +(;( - @6< (9, (4(;/,4(;0*0(5
69 (9, ,?;9,4,3@ 256>3,+.,()3, ()6<; (+=(5%,
7/1@:0*: *65*,7;: ;/0: 4(@ ), ( -<5 7961,*; -69
@6< <;-69 ,=,9@65, ,3:;, @6< 4(@ >(5; ;6 <!,
J, vV 4(.5,;64,;,9 ", *6+,/1(: (-,>
+0--,9,5*: )<; 65*, @6< -0.<9, 6<; ;/, 7967,9
4(.5,;0* 9,(+05.: 0; 0: =9@ .,(@ "/,
4(.5,;64,;,9 9,(+: ;/, (9;/: 4(.5,;0* -0,3+
6 9,(+05.: >033 ), +0--9,5; +,7,5+05. 65
+09,*;065 (5+ 36*(;065

* P $l&HF

7,5 3,%,965: *64 -<33 4(.0* >(5+ 7961,*; 20;
(5+796.9(4
[;;7 >>>67,5,3,%965: *64 7(.,:

7,5 3,%;965: *64 14(9;# !
[;;7 >>>67,5,3,%,965: *64 7(.,:






313>+6 +<> .3=:6+C

%,)% (&' - -$# ')*($
(& -

8 >2/ :+=> .313>+6 +<>3=>= 2+@/ ,//8 6373>/. >9 €0 +2B2+< A+</ +8. =90>A+</ 3= 89> -9@/</. 2/</ +=
37+1/= :<38>= A2/8 -</+>381 A+66 +<> %2/ "3 +8@2&/ +</ 7+8C /B-/66/8> >?>9<3+6=+@+36+,6/ 9863
+669A= .313>+6 +<> >9 ,/ -</+>/. +8. .3=:6+C/. 98 +

A+66 47=> 635/ + 0<+7/. :<38> 9A/@/< >2/ +<> 3=/BYA3 +8@+= A+= ./@/69:/. 38 >2/ +?62+,/< +,
.C8+73- A23-2 9:/8=7?: 8/A -</+>3@/ 9::9<>?83>3/= +, +> >2/ $?78-9+=> $-3/8-/ /8>/< 38 $+<+=9>+

69<3.+ > =7?::9<>= [.?-+>398 $-3/8-/
8 >23= +<>3-6/ A366 ./=-<3,/ 29A C9? -+8 7+5/ + ¥3-289691C 8138//<381 <> +>2/7+>3-= 09<
+8@+= ?=381 CO?< #+=:,/<<C "3 >9 :<9.?7-/ + .3=:6+&66 +1/= 9< 79</ ./[>+36= 6/+=/ @3=3
90 .C8+73- +<> +<> A23-2 -+8 9:>398+66C 38>/<+2>A3>RAA =?8-9+=>=-3/8-/ 9<1
@3/Al<=
$+( ',
) (0 3+ (

%2/ "3 +8@+=2+<.A+</ </;?3</7/8>= +</ =37:6/
"3 +8@+= 3= + #+=;,/<<C "3 7978>/. 98 +8 %'
>2+> 2+= + &$ -988/->9< >9 :9A/< >2/ #+=:,/<<C "3 G #+=:,/<<C"3 79./6 9<
%2/ "3 +8@+= 2+=89 5/C,9+<. 89 79?=/ 89< .9/= G &$ 73-<9 &$ -+,6/ 09<:9A/<
3> </=:98. >9 >2/ %' </79>/ -98><96 > 3= =37:6/ 69 7+6/>97+6/-97:6/<
?=/ ?=>2+81 3> 98 >2/ A+66 6?1 3> 38 </==G2%' /1 '*179./6
:9A/< ,?7>>98 +8. 6/> 3> .9 3>=>2381

%2/ "3 +8@+= -+8 9:/<+>/ 9< ,/ :9A/</. 98

+8. 900 += </;?3</. > -+8 +6=9 ,/ 7+./ >9 38>/<+->
A3>2 3>= /8@3<987/8> >2<9?12 /6/-><983- =/8=9<= /1
?6><+=983- 9< 380<+</. A23-2 9:/8= ?: /@/8 79</
-</+>3@/ 9::9<>?83>3/=

%, )% # ! $+ (

%2/ 2+<.A+</ +8. =90>A+</ ?=/. +</ +66 :9:?76+<
9:/8 =97?<-/ +8. A/66 .9-?7/8>/. +=3- 589A6/.1/



(236/ +8C %' -+8 ,/ ?=/. >2/ [B+7:6/ %' 3= GEG= (o8 GEA Te@A Bl BARE
1+<>3-76+<6C 199. += 3> 2+= + &$ -988/->9< =?003-HB»= />A 53A 7<@A/:: E E@3?C3? BAT:@
09< :9A/<381 >2/ #+=:,/<<C "3 > +6=9 2+= + </-/==/.
+</+ 98 >2/ ,+-5 09< +>>+-2381 >2/ #+=:,/<<C "3)97< C8+73- +<>A9<5 3= + A/, +1/ 18 >2/ 8/B>
A23-2 +669A= 09< 06?7=2 A+66 79?8>381 38+66C-3p 297t 3= =97/ IB+7:6/ +<>AI<5 -9/ 8>/< >23=
8+<<9A -6/+8 ,/D/6 A23-2 7+5/=+ 83-/ 0<+7/ -9./ 38>9 + >/B> /.3>9< +8. =+@/ 3®/+>=3 6A::
"?>>23==+47:6/036/38>8%>3/>7 096./<
$+( (%),
(2/8 >2/ #+=:,/<<C "3 3= :9A/</. 98 A/ A+8> >9
?=> 635/ >2/ 2+<.A+</ >2/ "3 +8@+= =90>A+5h>097+>3-4+66C =>+<> 2<97327 A3>2 >2/ +<>

</;?3</7/8>= +</ =37:6/ +8. 0+7363+<>9 7+8C <?788381 18 >2/-977+8. 638/ /8>/<

G +>/=>#+=:,3+8 1% @B2= </<= 3A1E25:E@3@@7=<%- /BA=@A/?A

G 2<9737?7 A/, ,<9A=/<

G % +8@+=1/6/7/8> 977/8> 97> >2/ 09669A381 638/= ,C :</03B381 >
G +@+%$-<3:> A3>2 +

2<973?7 2+= + 539=5 79./ 09< 0766 =-<//8 9:/<+>398 :E>/<3: >?=47:3 $-

A3>2 89 ,<9A=/< ./-9<+>398 9< -98><96= %2/ %  >li/<4; 23@9A=> >?=47:3 $-
+8@+= /6/7/8> 900/<= 199. 1<+:23-= -+:+,363>3/= 09&@1733<@/C3? <= @>:/@6
t<> +8. 32 042> 3B+66C +@+$-<3:> 3= 48 =g, 2> 2/ 09669A381 638/=
—+:+,6/ 6+817+1/ 09< ,<9A=/<= %23= =90>A+</ -

- ?28= = "
97,38+>398 <?8= @/<C A/66 98 + #+=:,/<<C "3 E@3A @ =44

E@3A 2>@
B+7:6/ +@+$-<3:> >?>9<3+6= -+8 ,/ 09?8. +>E@3A @ <=0:/<9

2>>. AAA A =-2996=-97 4=)9? =2976. +6=9 @3=3>16?=;7B; 97=@9 7<1=5<7A= 6=;3>7
2>>: AAA 2>76 -+8@+=>7>9<3+6= -97 @/;>:3 6A;:

$+ ( %$ ) %% 8 8+89 C9? =2976. =// >2/ 09669A381

8 +..3>398 >9 >2/ 89<7+6 #+=:,/<<C "3 =/>7?: >2/
09669A381 =>/:= +</ </;?3</. >9 7+5/ + "3 +8@+= A3>2
>2/ 63=>/. 2+<.A+</ +8. =90>A+</ )9? A366 8/I.
=/:+<+>/ :9A/< 09< >2/ #+=:,/<<C "3 ,[-+?=/ >2/
%'.9/= 89> =?::6C +./;?2+>/ :9A/< 09< >23= =>/:

8>/< >2/ 09669A381 98 >2/-977+8. 638/ %9 =+@/ C9?< -2+81/= :</=A?: -  >2/8. >2/8
<A3?
@B2= />A 53A B>2/A3
@B2= ?/@>7 1=<475 (2/18 C9? </=>+<> CO9?< #+=.,/<<C "3 >2/ =+7:6/
+<>A9<5 =2976. +?>97+>3-+66C +:/+< %9 9:/8

(2/8 >2/ #+=:,/<<C "3 $90>A+</ 98031?<+>398 %996/-93. 69138 :</== A?: ‘A I %9 </>?<8
+::/+<= [/8+,6/>2/9:>398 >9 ,99> >9 ./=5>0: +-5>9 >2/ +<> . 3=:6+C </A2: ‘A I

/B> A/ A366 38=>+66692[7B; :+-5+1/ :6?= =97/ $+( 1),%'"!

9>2/< ?>363>3/=BYU2BAA3?:+-5+1/ </79@/= >2/
79?7=/ -?<=9< 0<97 >2/ =-<//8 +0>/< =97/ 38+->3@3>C%2/ $?78-9+=> $-3/8-/ /8>/< 2+= + .3=:6+C +</+ 09<
=29A-+=381 38@/8>398= 90 +66 538.= -</+>/. 38 >2,
@B2= />A 53A 7<@AI:: 16?=7B; +, </ 3= +=-<//8 =29> 90 + "3 +8@+= 98 .3=:6+C



38 >2/ +, +, .3=6+C +</+ %2/ +<>A9<5 3= >3>6g/y 47037 =:=2  6@:/ 4703?"B3
8 :<36 3> A98 +8
+A+<, +> >2/ <> [8>/< $+<+=9>+ E!8/ (9<6.F

/B23.3>398 @3A#<A3?C/: 3/16*719 T7<A3?C/:

4B<1A7=< 7<7A7/:7G3 H
C/? 11 2=1B;3<A 53A :3;3<A F#2
1/<C/@ 53A =<A3EA 2
11 @/C3
11 A?/<@:/A3
6B3  %/A6 ?/<2=;
I

4B<1A7=< 3/16*719 H
1=B<A 1=B<A
74 1=B<A 1=B<A H
%2/ +<>A9<5 -</+>/= + 8/A .313>+6 0+,<3- /@/<C >/8 22/D
738?>/= <+A381 >2/ .313>+6 0+,<3- 3= +8 37:9<>+8>

41=B<A  H
=?+6 +=:/-> >2/ +<>A9<5 +8. >+5/= +,97>
@3=7+6 +=i/-> 90 >2/ +<>A9<5 +8. >+5/= +,97> 03@/ C/? 11 2=1B:3<A 53A :3:3<A F#2

7387>/= 1/<C/@ 53A =<A3EA 2
11 ?3@A=?3

%2/ 0+,<3- -969?7< 3= <+8.97 +8. >2/ >2</+. -969?<= 11 1:3/?(31A 1/<C/@,72A6

+</ <+8.97 A3>238 J1<//= 90 >2/ 0+,<3- -969?< 73;:;3@;3(’;735“

98 >2/ $ ?/ $+>?<+>398 312>8/== 6:2+ 1=B<A

-9697< A2//6 |

I
+ n 1 0 II 0
$ ((#& )’/O' % 4AB<1A7=< 2?/D H
C/? 11 2=1B:;3<A 53A :3:3<A F#2
/<l 3= + =+7:6/ +<>A9<5 036/ A23-2 .<+A= + 1/<C/@ 53A =<A3EA 2

=>+<,?<=> +::<9B37+>/6C /@/<C =/-98.= 052/ 4703?"B3 6B3 %/A6 @7< %/A6 ?/<2=;
22/= </7+38 A3>238 ./1<//= 90 >2/ 383>3+6 <+8.07 , RS % 2083
27/98>2/ $ -969?< A2//6 S ' '
11 ?2=A/A3 %IA6 2/<2=:  %/A6 '#
(2+> 2+::/8= 30 C9? -2+81/ >2/ @+6?/=2868B3 9< sc 8 8 o
_ 4=7 CI7 H
A3<@7=< E E %/A6 2/<2=;
F F %/A6 @7< %/A6 ?/<2=;
o %IAG '# A3<@7=<
&*.' BAL 11 47::)AF:3 47037 =:=?
6A;: 11 47::(31AE F
63/2 |
:3A/ 16/?@3A +*!
A7A:3)A/?0B?@A ATA:3 E
@1?7>A AF>3 [>>:71/A7=<8/C/@1?7>A F
C/? 7<A3?2C/: |
Cl? 1/<CI@,72A6 @177>A
Cl? 1/<CI@"3756A s
Cl? E
oy 0=2F =<:=/2 7<7A7/:7G3 @AF:3
Gjg I /?57< >E 0=?23? >E >/227<5 >E
St 0/195?=B<2 1=:=7?
G729 1/<C/@ 72 1/<C/@ D72A6
Cl? A3<@7=< o
C/? 47037"B3 6B3 %/A6 @7< %/A6 il
20<2=;  %IA6 '# 26B3 6A:






6,1* 7+( 0$57 5,9( $" 21 %2$5'

$# #' | #%#
%"#

+( $63%(55< , ,6 $0$=,1* ,1 7+( 6(16( 7+$7 ,7 +,6,6 7+(&2'( 72 &5($7( 7+( -2<67,&. 2%-(&7
&$1 %( 86(' 72 &5($7( 352*5%$06 )25 $/0267 $1<

385326( 9( 6((1 3(23/( &5($7( O(',$ &(175(6  *(

&I128' 6725%*( '(9,&(6 :($7+(5 67$7,216 9,'(2 bors e &)t

*$0(  (08/$7256  $1'  9%$5,286  27+(5 Poht

" op* O 1&/)* ™ I *0
03/(0(17$7,216 21 7+,6 /,77/( &20387(5 R o &h) LTS

(%* %& 1&)* " &+%
2:(9(5 :$17( 72 67%57 2)) :, 7+ 620(7+,1*
7+$7 ','1 7 5(48,5( /276 2) 62)7:$5( 03$,17(1$1&( (L %/2&. ,6 5(&200(1'(" %(&$86( ,7
$1' (&,'(" 8321 &5($7,1* $ 5(027( &21752//( 6 ,03257$17 72 %( $%/( 72 &$7&+ 7+( (;&(37,21 -
52%27 +( +$5":$5( 63(&,),&6 2) 7+,6 52%27 4 ¢ ((&( )25 '(%8**,1* 385326(6
9$5< )520 86(5 72 86(5 7+(5()25( :$17 72 )2&86
21 7+( &2',1* 5(48,5(' 72 *(7 7+( 52%27 72 029(

86($-2<67,&. 72 &21752/ 0<52%27 2 &21752,
027256 86( $ 0%$57 5,9( &21752//(5 +,6 ,6 $
02725 '5,9(5 7+$7 $//2:6 <28 72 &21752/ 83 72 °
+,*+ &855(17 027256 :, 7+ 7+( $63%(55< ,

"+(1 67$57,1* 7+,6 352*5$0 ,7 ,6 ,03257$17
,03257 7+()2//2:,1* 02'8/(6

$&™* "1 $
$&(*)) &)

&$ $((, $&* $(*(, "+(1 &5($7,1* 7+( &2'( 72 $&78$//< 029( T+(

(1S 02'8/(,6 86( 72 &5($7( $ -2<67,&. 22%27 7,6 +(/3)8/ 72 &5(37( $ 6(3%587( )81&
206-(&7 TH) 02'8/( ,6 72 %( $%I( 72 48,7 7+()2° T+37 385326(

352*5$0 :+(1 352037( $1' 7+( &) 02'8/(,6 72
5($' 7+(675,1* (19,5210(17

+()81&7,21 ,6 $6 )2//2:6



$8, $6&( ) " ($&+ +(5(,6'(),1,7(/< 025( +($'5220 72
(&% 86( 7+( 0$57 5,9( )25 025( 6(5,286 352-(&76
)

( * &%

)’ )’
)
y
$C(, $(*(, +% %# $*
$&*&(  ( * &% )

"t(1 7+( (*&% ,6 7+( 02725 :// 581
%$&.:$5'6 $1' +(L 7+( ( *&% ,6  7+(
02725 :,// 581 )25:$5'6 +( 0$57 5,9( 63((

5$1*(6 )520 7+(5025( ,7 ,6 ,03257$17 72
((3:,7+,1 7+,6 6&$/( +,6)81&7,21 &$1 12: %( 6 0(17,21(" 35(9,286/< 7+( 0$57 5,9( $//2:6
&$//( :+(1(9(5 352037(" 7+( $63%(55< , 72 &21752/ 83 72 7:2 +,*+ &855(

027256 +( 0%$57 5,9( ,6 &21752//( %< 7+(
"+(1 67$57,1* 21 7+( 0$,1 /223 2) 7+( 352*5$0 $63%(55< , 86,1* 7+( ,17(5)$&(
3/($6( 127( 7+$7 6&$/,1* )25 7+( -2<67,&. $;,6 ,6
5(48,5(" +( * .) )81&7,21 )520 3<*$0( +( 352*5%00,1* ,17(5)$&( 6 &2'(" ,1
5$1*(6 )520 72 ST+ %(1* &AT7(5( <7+21 $1' &217%$,16 9%$5,286 ',))(5(17 )81&7,21
+(5025( :( 1(( 72 68S$/( %< 72 %( $%/( 72  7+$7 $//2: <28 72 &21752/ 7+( 027256 ,1 $ 935, (7
86( 7+( $:,6 9$/8(6 )25 7+( 63((" 3$5%0(7(5 ,1 )(5(17 :$<6 :2 027256 &3$1 %( &211(&7(' 72
7+( $%296&, )81&7,21 +( 0$,1 /223 &2'(,6 7+( 0$575,9( 7+( 7:2 %/$&. 6&5(: 7(50,1%/6

$6)2//2:6 1$%(/(’ $1 +( 7+,5" %/$&. 6&5(:
7(50,1$/ ,6 )25 32:(5 7 ,6 $/62 3266,%/( 7
- H#(+ 352*5$0 7+( 0$57 5,9(:, 7+ 7+( /$1*8%*(
l/ $ ’%* *
} : ) +(5( $5( )81&7,216 7+3$7 $//2: <28 72 581 7+
o +;*&%') 02725 ,1 7(506 2) '(*5((6 7851(' 7,0( 581 ,1
$8., 6(&21'6 $1' (9(1 )25 $ &(57%$,1 180%(5 2)
8. 527$7,216 7 $/62 68332576 527$5< (1&2'(56 1
)y %2186 )($785( 2) 7+( 0$575,9( ,6 7+$7 ,7 ,
#&r&( .| &$3$%/( 2) 3529,",1* $ | 287387 +,&+ &$1 %
éz*&( #-&*&(/ 86(' 72 32:(5 7+( $63%(55< , :,7+287 86,1*
o $127+(5 32:(5 6285&(
#( % +%g% )81&7,21 .6 86( 72 48,7 7+($5g§5’7657 o
* ! o) * !
352*5$0 $1' 6723 7+( 52%27 )520 5811, 1 4773 1 23(1(/(875216 &20 3$*(6
. . (03(67 $77(5< |
+$9(/,67( $// 2) 7+( (/(&75,&%/ 33576 027256 $1 g
27+(5 +$5"$5( 7+$7 +$9( 86(' )25 7+,6 352-(&7 +7Z$’O/"' 7(03(67%%77(5,(6 &20 +70/ 75

28/" $/62 5(&200(1' &+(&. 1% 287 <285 /283/ o
685$3<$5' )25 $1< 027256 7+$7 <28 128/ /,.( 72 ;fo_?(i‘ag féé . (;56(1 ?g_'zfgzl’(‘é‘é
B6( ., 167(S' 2) %B<,1* 7+(0_<5(8200(1'87,21 717 0 X0 O LIRS

281" %( 72 122. )25 1,1'2: 027256 25 (/(&75,&

. 77081 027256
72< &$5 027256 '(&'(' 72 86( 7+( 0$575,9( . :''7% ,
%(8586( 7 .6 £S35%/( 2) 6833257,1% 83 73 " +77703/ 1 *($56('6 &20 &203(7,7,21#02725
3(5 02725 7+28*+ 21/< 86(' 027256 7+$7 531 $7



75.+:.7260

(! (& &
%# $$)

1&$" " & "

1.6 A7=*.. 26<7 175.+:..2260 A7= *.. [*,.-
?2<1 -2/l...6< 8:7+4.5; 72260 .9=285.6<
8:./..%*+4A ;17=4- +.47?8:2,.- '1.6 -7260 *44
0:*26 +:.7260 <1.:.2;*4;7<1.6..-/7:*;A;<.5
<l*< *6 ,76<:74 <1. <.58.:*<=:, 7/ <1. 5*;1 *<
-2/1.:.6< 8726<; *6- *< -2//.:.6<<25.;

%1... *:.. 8:7/.:;276*4 +:.?260
*>*QA4*%+4 . =< <1.;. *:.
2-% 7% <7 +=24- * 1.*8 +:.7260 ,76<:744.:

,716<:744.::

5*264A /.75 ;<*6-*:- ,75876.6<; %1.,76<:744.:

17=4- 1*>, * 0:*812, -2;84*A * ?.+ 26<.:/*,.
[7: ,76/20=:*<276 *6- * :.,28. 5*6*0.5.6<
A;<.5 <7 5*3. +:.?7260 -2//...6< ;7:<; 7] +..:
K200 %l #%,8+.0A12,.5.-<7+.2-*%4

$(!  $

. 2; 5%, [:75 5*4< 178; ?7*<.. *6- A.*;<
%7 0.< * +..: 7=< 7/ <1.;. 260:.-2.6<; ;.>..*4
8.7,.;;260 ;<.8; *.. 6..-.- Wl.;. ;<.8;*. 26
0.6.:*4

D %1260

D *=<.:260

D 78+724260
D .:5.6<*<276

>:A .@8.6;2>. $7 <1.

%1. /2:;< ;<.8 26 +:.?7260 2; <1. 5*;1260 =:260
<12; ;.8 <1. ;<*:,1 7/ <1. 5*4< 2; ,76>..<.- <7
=0*%: *6- .@<:*,<.- [:75 <1. 5%*4< ;7 <1. ?7:< 2;
7+<*26.- '7:< 2; <1. 429=2- .@<:*,<.- [:75 <1.
5*:1260 8:7,.;; -=:260 <1. +:.?7260 7/ +..:

%1.,76>.:;276 7/ <1. ;<*:,1 <7 ;=0*: 2; -76. +A
<1. .6BA5.; ,76<*26.- 26 <1. 5*4< %7 78<252;.
<1.,76>.:;276 <7 ;=0*: +A <1. .6BA5.; 5=4<284.
1.,<260 8.:27-; *< -2//.:..6< <.B8.:*<=:; *.
6..-.- %1.;. <.58.:*<=:.; 1*>. <7 +. 1.4- /7:
:8.,2/2, <25.; %l1*<;<1.8726<?1.:. 1 .::A
2:=:.-

/<.: 5%1260 <1. 5*4< 2; ;.8%*<.- [:75 <1.
?7:<26 *8:7,.;; *44.- 4*=<.260 <2;+%2 *44A*



326- 7/ 124<.:260 /<.:
+724 .- ?72<1 178;
[4*>T7=:; *6- +2<<.:6.;;

--2<276*44A ;75. ,1.52,*4 8:7,.;;.; <*3.
84* . ?124. +724260 %l1.;. 8:7,..:... IT:
.@*584. ?244 4.*6 <1. ?7:< [:75 <1. 8:7<.26;

[<.:+4724260 <1.?7:<2;,774.- -776 *6- A.*;< 2;

*--- <7 /1.:5.6<<1.+..: 26<12;;<.8 <1. A*<
2,8:7-=,260 <1. *4,7174

[<.: 1.:5.6<*<276 <1. +..: 2; +7<<4.- *6- *0.-
[7: :.>..%4 ?..3; 7: 576<1; -.8.6-260 76 <1.
<A8.7/+... %1.6 2<;:.*A<7-263

$($

07 =;. * #*:8+.;:A 12 *: * +: 72260 ,76<:744.:
<?7 5*26 26<.:/*,.; 1*- <7 +. *--- %l. /2:<

6 <12: :<.8 <1. +..:0.<;178<1. <.58.:*<=:.

<1. 4*=<.:260 <1. ?7:<2B<.:[*,. 2; * <. 58.:*<=:. :.6;7: /7: 5.%;=:260

7/ <1. 5%1 %1... *.. <?7
87;;2+242<2.; |7: <58.:*<=:, ;.6;7:;; * ,1.*8
$ .6;7: 7. * B7:.. * =<, 1%
;.6;7:?22<1* A0:7;.6; 76>.:<.: 57-=4.

%1. A0:7;.6; 57-=4. % # 2%

5*44 57-=4, ?2<1 *6 26<.:[*,. <1*< -2:.,<4A

,76>.:<; <1.>%4=, :.* [:75 * 1% 1.6,7. <7

* =44, < B8.i*<=:. W7 =;. <12; ,76>..<.. *6
4>4 :12/<.: +<?..6 & *6- & 2;6..-.-

<7,766.,<2<<7<1.#*8+.::A!2

D *6 *4<.:6%<2>. * $ 1.6:7: %6 +. = .-

%1.:. *.. ;.6;7:; ?2<1 <1. *88:78:2*<. 5.<*4
17=:260 *6- <.58.:*<=:. :*60. C
*>*QA*+4. %l.:. .67 ,*6 +. ,766.,<.- <7

<1.#*8+..:A12 =260 764A *:;2604. ..;2;<7:

%7 ,76<:74 <1. 4.<2, 1*<.:. 7/ <1. 5*1
,76<*26.: *;742- ;<*<. . 4*A $$# 2; =;.- %l.
$$# 2; -:2>.6 +A * ;2584. <:*6;2;<7: ,2:,=2<
,766.,<.-<7<1. ! 7/<1.#*8+.:A12 $=,1

* 2:,=2<*4:;7 -:2>.;<1.82.B7 +..8.: %l. $$# 2;
17=;.- 26 *6 .@<.:6*4 +7@ 26,4=-260 877?.: 84=0
*6- [24<.:;

7:>2:=*42B*<276 * % % -2;84*A 2; ,766.,<.- <7
<l. #*8+.::A 12 ; ,7587;2<. >2-.7 87:< 6 #
,.2>0 %6 +. ,766.,<.-<7<1. ! <7 .6*+4.

*»1 AT :,.2> #,7-.; 175 * ;75576
#:.57<.,76<:74




"&($ %1.:. 2; *4;7 * ,[7584.<. $ ,*:- 25*0. *>*24*+4,

< 2; +*.- 76 #*8+2*6 *6- 26,4=-.; <1.
%1. *:1.:A :7/<?*. 2: +=24< =:260 <1. "< *1 A *8842,*<276 <1. [:*5.+=/[.: >.::276
[*5.27:3 %1. 1.%:< 7/ 2<2; <1.! ,76<:744. 7/ <1."< 42+:*2.; *6- * 57-2/2.- 26=@ 3.:6.4
?212,1 2; =;.- <7 ,76<:74 <1. <.58.:*<=:. 7/ <1. ?12,1 2; *8*+4. 7/ -:2>260 <1. $$# :.4*A >2* <1.
5%:1 %1.! ,76<:744.. =;.; <1.<.58.:*<=:; I 26 :.%4 <25.
7/ <1. <.B8.:*<=:. ;.6;7: *, *6 268=< *6-
7=<8=<;*877?.: >*4=, +<?..6

I, 76<:744.. 2; * [ 76<:744.. ?2<1 * [..-+*3
4778 *,1<25.<1.! *407:2<15 2; <:200.:.- <1.
<.58.:*<=:. ...7: +.<?..6 <1. ;,.< 8726< *6- <1.

* <=*4 < 58.:*<=:, 2; *4,=4*< -

'2<1 <12; .::7: <1. 74- 7=<8=< >*4=, *6- <1.!
8**b.<.; s o2 . 6.7 7=<8=<>%= 2
F4,=4*<.- =260 <1. <1:. >*4=; *44.- <1.
8:787:<276 <1.26<.0:*4 *6- <1.-.:2>*<2>. |

%1.! ,76<:744.: 1% <1.*->*6<*0. 2/ 8:78.:4A
<=6.- <7:*1*6.*:4A ,76;<*6< <.58.:*<=:,

%1. 87?.: >*4=. 75 <1.! 2;<1.6 /.- 26<7 *
3..6.4 -:2>.: ?12,1 ,76<:74; <1. | 26 :.*4
<25. %12; -:2>.. 2; +*2,*44A * 1*3 7/ <1.
A;<.5; <25.: 26<.::=8< ?1... <1. :;?2<,1260 7/
<l.! <*3.;84%*,,

%1. -:2>.: -7.; <1. :?2<,1260 /:75 26
<?7 ;. 76-; 6. 8.;,.6< 7/ 7=<8=< 877.:
;=4<;26 5;7/76<25./7:<1. $$# < B
5*26; /:.9=.6,A <12; 2; 76. A4, 8.
8.:;,.6< '2<1<12;5.<17-<1.87?2.: 7/ <1. 1.*<.:
6 +.,76<:744.- > A*, =*< 4A

%1.! 8**5.<.;; ,*6 *4;7 +. *=<7<=6.-

7. 26/7 *+7=<1 ,76<:744.; *6 +. [7=6- *<
1<<8 .6 ?2328.-2* 7:0 ?232! ),76<:744.:

%1. *1.::A *8842,*<276 :=6; 76 * 26=@
A<.5 ?2<17=<( =;260<1..5+.--.->.:;276
7/ "< ?12,1 :=6; -2:.,<4A 76 <1. [:*5.+=/].. $7
> A42<<q, 7= k% =

%1. ;7/<?*.. *6 +. -7?647*.- [:75 1<<8
LH*<2*6 -=.44 -, 6 5% 1+..;:A-7?647*-; 1<54



ol % $9)

%7 +=24- * *1 A A7= 6..- <1. /74477260
8*:<;

D #*:8+.:A 12 *6-$ ,*:-
D 17?.:;=884A ?2<1 &*6- &
7=:260

@ <:*6;2:<7:

@ #:.:2:<7:

@ 12:<T:

@ :.:2:<T7:
$ <.58.:*<=:,:.6;7:

&12.B7 +..8.:

826 1.*-.:/7: #*;8+.::A 12 ,766.,<7:
D$742- ;<*<. . 4*A ;=2<*+4. [7: A7=:877.:6..-;

000U 0O0Oo

8<276*4

D %$ ! #:.,.2>.:

D %% 2;84*A
$!

48/=4 26/7:5*<276 76 <1. +..: +:.?260 8:7,.;;
6 +. [7=6-*< 1<<8 7?7?77 +:.??232 ,75

$(! 2; <1. 8:7-=,<276 7/ +..: <1:7=01 <1.
[.:5.6<*<276 7/ .@<:*,<; [:'75 5*4<.- 0:*26;
<*2<276*44A +*:4 A 7: ?1.%< *4<.- 0:*26; *..
5%, +A *447?260 0:*26; <7 0.:526*<. *6- <1.6
-:A260 <1.5 26 3246; %l1. 5*4<260 8:7,.;
->.478; .6BA5.; 6.,.;;*:A [7: ,76>..<260
,7584.@ ;<*:,1.; 26<7 ;=0*:;

% ! 2; *:<.8 26 <1. +:.?260 8:7,.;; <1*<
,75+26.; ,:=;1.- 5*4<; ?22<1 17< ?*<.: 26 *5*;1
<=6 <7 ,76>.:< ,7584.@ :<*:,1.; 26<7 ;2584.
=0%; <1*< *:, 57:. .. *-24A [.:5.6<.- %1...

*: B*6A >*:2*<276; 7/ 5*;1260 +=< <1. ;2604.
26/=;276 5*1 2; .*24A -76. ?2<1 175.
.9=285.6< *6- ;=2<*+4. [7: 57;< 878=4*: +..:

<A4.:

'&$! 2;*8:7,.;; 26 +:..7260 +..: 26 ?12,1
<1l.5*%1 2; ;.8%*<.- 26<7 <1. ,4.*: 429=2- ?7:<
*6- <1.:.;2-=*4 0:*26 *=<.:260 =;=*44A ,76;2;<;
7/ ;<.8; 5*:17=< :.,2:,=4*<276 *6- ;8*:0260



S¥>4:07 &85™*77> . 74'49 54<*78

(I %$+&S$ '% | | &"#
#oSH ($,5)& &5 B &(

#(&S$ ) ("$# 85*80*7 ,.;*8 O-* 74'49 9-* 54<*7 94 9&10
280* .397*89.3, 84:3)8 &3) 51&> 2:8.( )).3,

&79 4+ 9-.8 &79.(1* .3 88:* 574;)*) &3 & 2.(745-43* &))8 9-* &.1.9> 4+ 4. (*

.3974):(9.43 94 74'49.(8 &3) ,&* 57&(9.(&1 9.58(4,3.9.43 &8 <*11 &8 8*38.3, 9-* 74'498

+47 -4< >4: (&3 ".1) & +:3 1.991* 74'49 <.9- >4:8(4:89.( *3;.7432*39

&85*77> . 3 9-.8 8%(43) 5&79 <* <.11 (4:*7

842* 247+ &);&3(*) *=5147&9.438 .394

&85'*77> . 74'49.(8 &3) )*24389789* -4< 9-*

&85*77> . (&3 '* :8%) 94 (7*&9* 842*

257%88.;* 74'49.('*-&:;.4:78 &3) 8>89*28

n7r T7*@8 <11 " .3974):(*) 9-&9 *&(- -&*

.22*38* :&1:* +47 :8*+:1 74'49.(8 "-*8* &7* 9*=9

94 85**(- :4.(* 7%(4,3.9.43 &3) (425:9*7

:.8.43  &(- 4+ 9-*8* 7*1&9* 94 &3 &85*(9 4+

-:2&3 (*397.( &'.1.9.*8 85**(- -*&7.3, &3)

:.8.43 $* 8&< .3 &79 -4< 74'49.(8 .8 &'4:9

2&0.3, (425:9.3, 7*&1 <471) &3) &184 9-&9 :8*+:1

74'498 (&3 8*38* 574(*88 &3) 9-*3 &(9 .3 9-*

<471) .39*11.,*391> 3 *&(- 4+ 4:7 (-48*3 &7*&8

<* <11 .3974):(* 9-* 9*(-3414,> &3) ,.;* &

8.251* *=&251* 4+ -4< .9 (&3 ' :8*) 94 )4

842*9-.3, .39*7*89.3, .3 & 74'49.( &551.(&9.43  .789 1*9 8 (4,*7 2&0.3, & &85™*77> . 74'49 9&10
:8.3, 9*=9 94 85**(-

"% +.789 9<4 &7*&8 9*=9 94 85**(- &3) :4.(*

7%(4,3.9.43 &7*'49- 94)4 <.9- 84:3) $.9-&14< $+&$ % |

(489 2.(745-43* & 85*&0*7 &3) & &85*77> .

& <471) 4+ 5488.'.1.9.*8 45*38 :5 &3) 9-.8 -&8-* *89 9*=0 94 85**(- 47 " 841:9.43 -&*

w3 & T*&843 <-> A .3(1:)*) 9-*2 .3 2>  +4:3) +47 9-* &B85%*77> . .8 *15*&0 9 -&8 &

. 49 574/%(9 9-&9 -&:* "**3)*:*145.3, ,44) 7&3,* 4+ ;4.(*8 &3) .8 349 944 7*84:7(*



.39*38.;* 2*&3.3, .9 1*&;*8 574(*88.3, 54<*7 8 & 8.251* (4)* *=&251* 1*9 8 (438.)*7 4:7
+47 49-*7 9-.3,8 944 8 <*11 &8 '*.3, .49A8 85**(- '*.3, 97., *7*) **7> 9.2* 9
1.,-9<*.,-9  *I5*&0 574;.)*8 & 8.251* &3) 258 .394 842*9-.3, *7* <t -&* &))*) &
897&.,-9 +47<&7) (422&3) 1.3* .39*7+&(* 9-&9 (&&7)<&7* 8<.9(- 9-&9 ,*98 97.,*7*) **7>9.2* .9
* %88.1> .39 7&9*) .394 >9-43 &8 <*11 &8 49-*R58 .394 &3>9-.3, 742 47 .49 >9-43
1&3,:&,*8 9 *;*3 &114<8 :8 94 7*(47) 897&.,-9 94.'7&7> <* -&* *=548*) 9-.8 *:*39 &8 & +:3(9.43
& $# 84:3) +.1* <.9- & 8.251* 459.43 .3 9-* (&11*)0 59 08 :36,+

(422&3) 1.3* *89 4+ &l1 .9 -&8 & !9*5-*3

&<0.3, *86:* 84:3) 9-&9 ,.;*8 .9 & +.99.3, )48* 67356357’36’(()15836579 86,(1

4+ 5&3&(-* 9.8 &184 ,44) +:3 +.3).3, 4:9 <-&9 936579 7(4+53

2.857434:3(*8
+,- ):36,62>
0- 059 08 :36,+
"4 ,*9 89&79*) 9-* '*89 9-.3, 94 )4 .8 94 /.89 97> 7,86548,8 $ :*/ 9/(9 /:79

:389&11.3, *I5*&0 &3) 8** .+ .9 <4708 4:9 4+ 9-* (9 </.7, >5: (7, 504,

4=+ >4 &7* 349 :8.3,  &).4 )4 349 T e e 7 e

+47,%9 94 -&* &3 &251.+.%) B85*€0*7 47  86,(1 8549/ 86,(1

-*§)5-43*8 51:,,¥) .3 94 >4:7 &85*T7> .

47 -*15 .3 8%99.3, :5 &:).4 47 +47)*:,.3,83> $+&$ &"#

&).4 574'1%28 >4: -&* 51*&8* 8** 9-.8 ,7*&9

5489 43 &B85*77> . 15> -095 <<< 7&B5"T7T>  3* *7>5742.8.3, 5TA/X(Q -&*).8(4;*T*) +47

5.85>(4:0  7&85%77>5.(422&3) 1.3*  74'49.(8 .8 (&11%) &B5*7 "-.8 574/%(9 (1&.28 9-&

&:).4 >4: (&3 (439741 &3>9-.3, <.9- >4:7 ;4.(* &3) 9-*.7
<+'8.9% 4*8 43 94 *=518.3 9-&9

"4 389811 *I5*€0 43 9-* (422&3) 1.3* *39*7

8:+5 (69 .,9 0489(22 ,86,(1
47 >*&78 @;4.(* (439741A -&8 '**3 &3 &85.78&9.4

.8 <11 .389&11 ,86,(1 &3) ,86,(1 +(9( 9%(-3414,> +47 9-* <4T1)A8 2489 &);8&3(*) &3)
58(08,*8 "7> .88:.3, & (42283) 897&.,-9 94 _gi3g -+ 74498 &3) .9 .8 7+2&70&'1* 9-&9 9-.8
*15*&0 +7** 84+9<&T* 34< 2&0*8 9-.8 &(-.*;:&'1* <.9- &3

86,(1 ,225 *(4 <, ), -70,4+8 37573857 &BSTIT> . 7449
&85*7 <4708 '> .)*39.+>.3, 85*(.+.( 8540*3
<47)8 97.,*7 <47)8 9-&9 9-*3 (&3 &(9.:&9* &3
&(9.43 *, *=*(:9* & >9-43 +:3(9.43 "-*
$540*3 <47)8 9-89 >4: <&39 94 :8* &8 97.,,*78
&7* ,.;*3 94 &85*7 9-74:,- & 897.3, 1.89 &(-
>9-43 8(7.59 9-&9 >4: <&39 94 :8* <.9- &85*7
3*%)8 94 (439&.3 & 897.3, 1.89 (&11*%) &3
08!1(20+  +:3(9.43 &3) &(4+2,  +:3(9.43

"k 08120+  +:3(9.43 7*1&9*8 94 <47)8 '*.3,
7%(4,3.8%) &3) 9-* /(4+2,  +:3(9.43 7*18&9*8 94
&(9.438 9-&9 4((:7

"% 4 789 9.2* *I5%&0 7:38 .0 <.11 574'&'1> -&* &
8-479 )*1&> *+47* 85*&0.3, <-.(- 8**28 94
).8&55*&7 43 8:'8*6:*39 *=*(:0.438 %4: <.11
&184 574'&'1> *9 6:.9* & 143, 1.89 4+ <&73.
&4:9 1 1. 8*7:*7 84(0*98 &3) 9-* /&(0
8*7:*7 "-*8* &T* -&721*88 &3) (&3 ™* .,347%)

"* 25479&39 9-.3, .8 9-&9 .9 85*&08 94 >4:

47* )*9&.18 4+ "1 &3) <470.3, <.9- *I5*&0
(&3 '* +4:3) &9-995 *85*&0 84:7(*+47,* 3*9

4< 9-8&9 <* (&3 ,.;* & &B5'*77> . 7T4'49 9-*
54<*7 4+ 85%*(- <-&9 )4 >4: 9-.30 .9 (4:1) ™
18%) +47 &> .9 (4:1) 1%9 >4: 034< <-*3**7
>4: -&* 3*< *2&.1 &3) 7*&) .9 4:9 &14:) A2
8:7* >4: (&3 9-.30.3, 4+ 8**7&1 49-*7 9-.3,8

nok 897.3, &77&> -41)8 9-* <47)8 9-&9 >4:
<&39 94 *=97&(9 +742 9-* 85**(- 8 &3 *=&251*
1*0 8 (-448* 9-* 8.3,1* <47) B)&3(*C $* <.11
)*(1&7* .9 1.0* 9-.8



$7+(4*. @& *7% 89-* +:11 8(7.59
$* <.11 &184 <&39 94 8*9 9-* 57.47.9> 9-.8 8(7.59 &8>/  (2.=7C
4;%7 49-*7 8(7.598 "-* -.-*7 9-* 3:2*7 9-* 036579 0 59
247* .25479&39 &3) +:79-*7 .3 +7439 4+ 49-836579 7,
8(7.598 <.9- 8.2.1&7 <47)8 .9 <.11 * $* <.11 819 ¢, (4 g
4:78 &9 +47 34< + 9-*7* .8 &349-*7 8(7.59 <.9- #
57.47.9> 1'88 9-43  &3) .0 -&8 B)&3("C 3 .98 (..o o

&778&> 9-*3 4:7 8(7.59 <.11 '* :8%) '*(&:8*

.9-8&8 & -.,-*7 57.47.9> ,9:74 7:, 0- 046:9 7,2(9,8 95 +(4*,

" 7.:3,498
9,=9 :8,7 046:9 9>60*(22>
97(48*70),+ 86,,*/
"% 081(20+  +:3(9.43 (-*(08 9-* 97&38(7.59%)
9*=0 .35:9 +742 &B85*7 8 &).4 7%(4,3.9.43%3,.3* 404 oo 7 g (7417 %0)+(4%.9%)
94 )*9*72.3* .+ 9-.8 .8 9-* (477%(9 8(7.59 "-.8 <.11 9-9 7, ’
(-*(0 9-* .35:9 +742 9-* :8*7 &3) 7*9:787:, .+

9-.8 8(7.59 .8 7*1&9*) 94 9-* .35:9 9*=9 *i- /442, 9,29 307 675-02,

(1,8 059 +(4*,
+,- 08!(20+ 9,=9
7,9:74 Y552 7, 8,(7* 7 %)+(4*,%) 7.:3,498
9,=9 7, 9,=9  :8,7 046:9 9>60*(22>
97(48*70),+ 86,,*/

30* :8,+ 95 049,7(*9 <09/ 9/, :8,7
"-x o [(4+2, +:3(9.43 <.11 '&8.(&11> 5*7+472 &3 _g7 )59/ 046(:9 (Z+ 5:96:9
&(9.43 .3 7*1&9.43 94 9-* .35:9 *7* .8 <-*7* 675-02, *549(048 04-573(9054 7,2(9,+
&85*7 <.11 7*8543) 94 9-* .35:9 %4: <.11 3**) 94 R T BE,

58889,=9 30* &3) 675-02, &8 ;&7.&'1*8 <-.(-

;¥ >4: 247* 459.438 <.9- &B85*7 3 9-.8 204, "(9*/ 9/8, 35:8

*=&251* *9 &B85*7 94 &(034<1*)* 9-&9 .9 .8 300598(5(234'

4.3, 94 )&3(* &3) 9-*3 (&11 & +:3(9.43 +742 4:7

. 498(7.59 94 ,*9 &85*7)&3(.3, AT+ )*9&.18 43 &85*7 (&3 ' +4:3) &9

-995 /&85*7574/*(9 ,.9-:" .4
+,- /(4+2,9,=9 30* 675-02,

30* 8(> ?#,(/ 8:7, <(9*/ 91,8,
35;,8(>@ : = $+ &% $#

0 59 +(4*,

"k Q-7) &T*& 4+ &):&3(%) &85*77>
74'49.(8 .8 (425:9*7 :.8.43 $.9- 9-* &85%77>
A8 (&2*T& 24):1* >4: 34< -&;* 9-* 54<*T
94 (&59:7* :.8:&1 )&9& *(*391> 9-* *=(*11*39
45*3 84:7(* (425:9*7 :.8.43 1.'7&7> 5*3 #
<&8 .251*2*9%) 43 9-* &85%77> . "-.8 34<
%8 | 7*&9 574(*88.3, (&5&'.1.9.*8 +47 &3&1>8.3
:.8:&1 )&9& &3) 45*38 :5 & <471) 4+ 5488.'.1.9.*
&3) :8*+:1 &551.(&9.438 &(* 7%(4,3.9.43 '14'
97&(0.3, 249.43 )*9%(9.43 &3) ,*89:7* 2&55.3,
&7* &11 5488.'1* :8.3, 5*3 # 43 9-* &85*77>

9 .8 4+ (4:78* *7> *=(.9.3, 94 .251*2*39
9-*8* 9-.3,8 43 & 74'49 .789 4+ &11 9-4:,- <* <.1
3*¥) 04 .389&11 5*3 #43 4:7 &85%77> .



$* +4114<%) & )% +742 )&+7:.9 94 %9
5*3 # <470.3, <.9- 4:7 574/%(9 %4: (&3 7*&)

,9 03(., -753 *(3,7(
03(., *(3,7( 7,(+

9 &99958 1*&73 &)&+7:.9 (42 T&B5™T7>5. +&(* g4 10 03 o5 7(>8%(2
7%(4,3.9.43 97*&8:7* '42- 8 &184 (439&.38 1.308  03(., * %9 5257 03(.,
94 9-* 2&,* (&59:7* 97&.3.3, &3) (43+.,:78&9.43 % #

8(7.598 2%39.43*%) *14< 9 *557+04(9,8 5- 804.2, -(*, 04

*(69:7,+ 03(.,
3 47)*7 94 ™* &'1* 94 7%(4,3.8* & +&(* <* 3**) & gt 022 3,(4 (-(*, <(8 +,9,%9,+

3:2'%7 4+ 5.(9:7*8 4+ 9-&9 5*7843 $* (&3 )4
9-89 <.9- 9-* >0-43 8(7.59¢(69:7,
658090:,8 6> "-.8 &((*88*8 9-* &85*77> .
(&2*7& 84 3*)8 94 7:3 &8 7449

8:+5 6>9/54 *(69:7, 658090;,8 6>

:19.51* .2&,*8 4+ 9-* 8&2* +&(* 8-4:1) ™*
9&0*3 +742 ).++*7*39 &3,1*8 $* :8* 9-*8*
2&,*8 94 97&.3 9-* +&(* 7*(4,3.9.43 24)*1 "-.8
<.11 9&0* 842* 2.3:9*8 94 +.3.8- 39*7

6>9/54 97(04 6>

-(*, +,9,%9'804.2, 03(.,

- 45 -(*, 7,9:74 (28,
0- 7,8:29 08 54,
7,9:74 (28,
28,
7,9:74 7T,

,28, T:,

- 3(04
4090(208, 9/, *(3,7(
*(3,7(  0409*(3,7(

</02, 7,
- <, 8, (-(*, 08 09 7,*5.408,+
0- -(*,'+,9,%9 *(3,7(
67049 0 9/,7, 40* 95 3,,9 >5:

$3(" )0&

+9*7 9-.8 5&79 <* <11 -&* 94 &)/:89 9-*

*54-0. 6> 8(7.59 .3 47)*7 94 (43+.,:7* 4:7 8*7:4
24947A8 24:*2*39 "-* :&7.4:8 459.438 &T*
)*9&.1%) .3 9-* &'4;* 1.30 &3) <.11 :&7> )*5*3).3,
43 >4:7 &551.(&9.43

".*8% 945.(8 &7* 6:.9% &):&3(*) 84 .+ >A:A
2838&,%) 94 +4114< 9-.8 &79.(1* (4251*9*1> O-
>4: &7*)4.3, *7> <*11

"-*T7* &T7* 1498 4+ 7*84:7(*8 431.3* .+ >4: <&39 C

"-* +.3&1 >9-43 8(7.59 9-&9 <* 3**) .3.9.&1.8™8-5147* &3> 4+ 9-*8* 945.(8 +:79-*7 3 5&79.(:18

O-* &B85%77> . (&2*7& &3) 5*7+4728 9-* +&(.&1
7%(4,3.9.43 "-.8 :*78.43 4+ O-* (4)* .8 &)&59%)
+742 9-*)5= 6> 8(7.59 +742 "43> .(41&AS8
5%3 # &(.&1 *(4,3.9.43 574/*(9 43 .9 '
9958 ,.9-:' (42 9).(41& 5. +&(*7*('4= "-.8
8(7.59 )*9%(98 & 8.3,1* +&(* &3) .8 9-* (4)* <*
3%%) 04 7:3 4:7 &85*77> . .3 +&(* 7*(4,3.9.43
24)*

":9/57"  (2,=.7(> (+(69,+ -753
570.04(2 *5+, )> 54> 0*52(

122 85:7%,
/9968 .09/:) *53 9+0*52( 60 -(*,7,* )5=

036579 *;
036579 *54-0.
036579 -(*,

+,- 0409%(3,7(
*(3,7(  *54-0. .,9'%(3,7(
7,9:74 *(3,7(

+1_ _(*1I+19!*9 *(317(

3:2*7 4+ )*9&.1%) &79.(1*8 &7* +4:3) 43 9-*
. 49 <*'8.9* &9 -995 <<< 5.'49 47, -4< 94&3)

<+ <11 '* &)).3, 247* &8 4:7 &);*39:7*8 .394
&85'*77> . 74'49.(8 (439.3:*

$* &7* 34< <470.3, 43 (425:9*7 :.8.43 :4.(*
7%(4,3.9.43 &3) 9*=9 94 85**(- +47 4:7 .49
74'49 &3) &11 9-.8 (4)* <.11 '* 45*3 84:7(* &3)
8-&7*) <.9- 9-* (422:3.9> 944  )43A9 034<
&'4:9 >4: 9 <* &7* *=(.9%) &'4:9 2&0.3, :8*

4+ 9-* 3(7%).'1* 84+9<&7* 9-&9 .8 34< &&.1&'1* 4
9-* &85%77> . +47 74'49.(8 "-&308 94 9-*
&85*77> . &3) .98 (422:3.9> <* (&3 34<
280% & 74'49 9-&9 .8 &'1* 94 -*&7 >4: 7*(4,3.8*
>4:7 +&(* &3) 85*&0 94 >4: &8 <*11  =(.9.3,
9.2*8 .3)**)

"-&308 94 1). .3& 1*= 7&> &3) 19*5-
">820& +742 .49 +47 9-*.7 (4397.:9.438 94 9-.
&79.(1*



2;<=5884*7- 27=;8->,=28

11$)'% * )1%$ )% )
:'")(() (& ", 1 T+

%1. /2;<= 8-.5 #*<9+.;;B "2 @*< 8;2027*55B'< <86. 8/ =1. 68;. .*05. .B.- 8/ B8> 6*B 1*?.

5*>7,1.- /18; <*5, 87 =1. =1 .+;>*B 7 78=2,.- 68;. ;.,.7=5B *;8>7- 9;25 =1.
=@8 <18;= B.*;< 8>; [*?8>;2=. 52==5, ,869>=.; 1&$ 1>+*7- ,12987 =1. 8-.5 1* *5<8
*,4.- >9 <86. 9;.==B <.;28>< <*5.< @2=1 8?.; +..7 >90;*-.- /;86 * =8 *

6255287 >72=< <85- =8 -*=. *7- =1.;. *;. 78 <20,A29 *< @.55 *< * 0.7.;*5 ;.-.<207 8/ =1. "

8/ =1. ;*=. 8/ <*5. =*25270 8// *7B=26. <887 %1884270 *= =1. -8,>6.7=*=287 =1*= ,86.< 27 =1.
#*<9+.;;B "2 2< 1.;. =8 <=*B =1*=2< 78@ * @.3BA @2=1 =1. #*<9+.;;B "2 2= 5884< 524.
478@7 [*,= 8=1 =1. 8>7-*=287 *7- =1. ,1*70. 6*B 1*?. +..7 ;.5*=.- =8  ,5*<<
,866>72=B =1*= <>,;8>7-< =1. #*<9+.;;B "2 1*?. -.?2,. ,.;=2/2,*=287 8@.?.; =1. ,1*70. 27
9;8->,.- <86. 27,;.-2+45. <8/=@*,. *7- &$ ,129 2< 524.5B =8 1*?. *5<8 +..7 *
1*%-@*. *7- 1*< *12.?.- <86. 9;.== 1*-@*;. =;2*5 8/ <8;=< +./8;. =1. 68;. 8+?728><
*6*C270 =1270< +*55887 /5201=< =8 <9*,. ?2<2*%(=8 @.;. 6*-. 27 =1. 8-.5 @12,1
>,42701*6  "*5*,. *7-  9.,;1*9< 68<= *,=>*55B 6*4. ><. 8/ =1. *--2=287*5 [>7,=287*5Z
2698;=*7=5B *7- 68<= ;5.7*7=5B =8 =9;<.7=27=1.>90;*-.- &% ,129

8>7-*=287 < ,1*;2=*+5. 08*5< 27<92;270 * 1>0.

7>6+.; 8/ 9.895. =8 0.= 277857.- @2=1 ,869>=270

5.,=;872,<*7- $%

< B8> 9;8+*+5B *5;.*-B 478@ 27 =1. .*;5B 18>;<

& =26. 87 =1. =1 >5B =1. #*<9+.;;B
"2 8>7-*=287 *778>7,.- =1. 5*=.<= 1*-@%*;.
>90;*-. =1. #*<9+.;;B "2 8-.5 %12<

1.9;.<.7=< =1. [2;<= 6*38; 1%-@*;. ,1*70. =8
=1. #*<9+.;;B "2 +8%- <27,. =1. >90;*-. 8/ =1.
8-5 1%-@*.=8 8/# 271,=8+.;
%1.;. 1* +.7 <86. 6278; ,1*70.< =8
2*:28>< ,86987.7=< 27 =1. 27=.;26 9.;28- 524.5B
->. =8 9;2,270 *7- <>995B 2<<>.< 8; <2625* *<
@.55 *< =1. ;.5.*<. 8/ +8=1 =1. *6.;* 8->5.
"2 8# *7- =1. 869>=. 8->5. --2=287*55B (@ #4<9+ B "2 9%, 40270



" )% *, =1.,.58,*=287 8/ =1. 66 3*4 ;.687*5 8/ =1.
# 72-.8 8>=9>= 3*4 =1. ,8698<2=. ?2-.8
< 9.; ><>*5 =1, #*<9+.;;B "2 8-5 2< <207*5 1*< +..7 ;.58,*=.- =8 =1. /8>;=1 985. 87
*7*)5*45 =8 9>:1*<. [:86 =1. =@8 6*27 =1. 66 3*4 *7-=1.*-2=287 8//8>; <:>*,.5B
-2<=:2+>=8:< #$ 86987.7=< *7- *7.55 98<2=287.- 68>7=270 185.< %l. 7.@ 62,;8%

5.6.7= *7- =1.2; <>+<2-2%2.< = 2< *5<g%- 185-.;2<78@ 8/ =1. 9><1 9><1 =B9. <8 2= 7
*5:*.B 27 <=8,4 *5870 @2=1 * <.5.,=287 8/5- <.,>,.5B 27 95%,. @1.7 ,869%.- =8 =1.

* <<8:2.< *= * 7>6+.: 8/ 27-.9.7-.7= [;2,=287 /2= 8/ =1. 85- 87. *7- *5<8 02?.< * 72
. =*25.:< * :8<< =1. @8;5- 52,4 @1.7 2=2<,8;;.,=5B 27<.;=.-

') 1#&' ((1%$(

1.=1.; =1. 8-.5 +8%*;- =1*= B8> 9>;,1*<,

1*< 8;2027*=.- [;86 *7 #$ 86987.7=< 8;

*»7.55 +*=1 =1. /2;<= =1270 B8> *;. 524.5B =8
78=2,. 2< =1. [*7=*<=2, 7.@ 9*,4*0270 -.<207< *<
7 +.<..7 87 =1. 92,=>;. 87 =1. +8==86 8/ =1.
5*<=9*0. B 9.;,<87*5 9;./.;.7,. 2< =1. *;7.55
9*.4*0270 18@.?.; =1.B *;. +8=1 * <2072/2,*7=
269;8?.6.7=87 =1. 8;2027*5 9*,4*0270 +*<2,*55B

* 95*27 @12=. +8A *7- =1. 9;8->,= *5;.*-B 5884<

/*; 68;.9;8/.<<287*5 @2=1 =1*=<2695. <=.9

869*,2<87 +.=@..7 8-.5 *7- 8-.5 +8*-<

)8> @255 9;8+*+5B *5<8 78=2,. /;86 =1
,869%,2<87 92,=>;. =1*= =1. &$ 98;=< 78 5870.;
1*70 8// =1. .-0. *< [*; *7- *;. 78@ 527.- >9
@2=1 =1. =1.;7.= 98;= %1.;. 1*< *5<8 +..7 *
0.7.;*5 =2-B >9 8/ =1. -.<207 *7- =1. 6*38; 98;=<
A5>-270=1. "I*7- $ ,877.,=8;< 78@ *55

52. 87 3><= <2-.< 8/ =1. +8*- 1+?28><5B <86.

19.7270 =1. +8A *7- =*4270 * 5884 *= =1. 7.@
+8*:- =1. ,1*70.< *;. [*2:5B 8+728>< *7- =12< 2<
2.7 68;. *99*:.7= 2/ B8> 5884 *= =1. 92,=>;. =8
=]1. :201= ,869*270 =1. 7.@ 8-5 @2=1 =1.
85- 8-5 Wl.68<=2698;=*7=,1*70.< 27 6B
8927287 *:.. =1. 27,5><287 8/ * @*B "!
1.%-.;27<=*8/ 87 =1. 8-5 [8>; &%

98:=< 27<=*- 8/ =@8 *7- =1. ,1*70. =8 ><270 *
62,:8% ,*;- 27<=*- 8/ * [>55 <2C. 87. <
6.7=287.- *+8?. =12< ,1*70. =8 &$ 98;=< 2<
98<<2+5. ->, =8 =1. ,1*70. =8 * 7.@ &$

, 129 %12< 2< =1. 52==5. +5*,4 ,129 3><=

+.127- =1. &% 98:'=< >=1.: 1*70.< 27.5>-. 869*2<87 +.=@..7 #$ 86987.7=< 5./= *7- *;7.55
5.6.7=  ;201= +8*-<



8/ =1.,877.,=8;< 1*?. 1*- =8 +. <12/=.- *;8>7- >2=, *< *<B *< 3><= <@*99270 =1. $ ,*;- 8>=
<5201=5B =8 *,,868-*=. =12< %12< <18>5- *558@-18;85- 8-.5 *7-27=8=1. 8-5 %l.;.

<86. 6>,1 7.*=.; *+5270 /8; 186. ,27.6* *7- * % [.@ <=.9< B8> 6*B 7..- =8 >7-.;=*4. [2;<=
9:8/.<<287*5 27<=*55*=287< @1.;. 7.*= 27<=*5BE2872< .<9.,2*55B 2698;=*7= 2/ B8> 1*?.
2< ?.;B 2698;=*7= 8; 9.895. @18 524. 7.*=7.<<9-*=.- B8>; 89.;*=270 <B<=.6 27 * @125.
*7-*<=1.=2,< =1.:8>7- .-0.<87=1.7.@ "

*. 9;8+*+5B *5<8 * @.5,86. *--2=287 884270 *=19.7 *7 ( %.;627*5 @27-8@ *7- =B9. =1.
=1.=898/=1.+8*-=1.;.*,. 78@ 875B =@8 < /8558@270 =8 6*4. <>;. =1. <8/=@*;. 87 B8>; $
87 =1. =89 98@.; *7- *,=272=B *7- =1.B 1*?.,*;- 2<>9 =8 -*=,

+..7 ;.58,*=.- =8 =1. <*6. <2-.*< =1. $ 98;=

%1. =1.;7.= ,877.,=287 *7- *,=27?2=B 5201=< *;.

<=255 9;<.7= +>= *;. 78@ 58,*=.- 27<2-. =1.

=1.;7.= 3*,4 2=<5/ @12,1 +8=1 5884< 0;.*= *7-

<*?.< <Q* (& ", 1 |

884270 *= =1. ,869*2<87 8/ =1. 8-.5 2=1=1.>9-*=. =8 =1. 8.5 =1.#<9+;B
+8%.< [:86 =1. -2/l..7= <>9952.< 87 =1. "2 8>7-*=287 *5<8 ;,7=5B *778>7,- =l.
9;.228>< 9*0. =1.;. *.. <86. <6*55 -2//.;.7,.<  <9.2/2,*=287 [8; @1*= =1.B *. ,*55270 %<
27 86987.7=<5.=287 <..=1.&%  $ 5@ ==%1.- 87 %89 %1.2-*2<=81*2.

*7- $ 98;=<  *6 78=<>;. 2/ =12< 2< -8@7 =8 ={. 68;. ;.0>5%=.- [;*6.@8;4 /8; *-- 87 +8-<
6*7>/*,=>;.;< <8>;,270 ,86987.7=< 8/ =1.2; 8@7 "< @.55 *< 3><= 1*?270 * 72,. 776. =8 ><. /8;
8; @1.=1.; =12< 2< 3><= * 827,2-.7,. 7 .2=151.6 <2625% =8 .705.+87. *9.< *7- ;->278

<, =1, +8%-< *:. +8=1 6*. 27 =1. $87B $12.5-< %1.<9.,2/2,*=287 8>=527.< *6.,1*72,*

[*,=8;B 27 "5.< *7- 5884 [*7=*<=2, <1%9. *< F7 4. <7 27 =1.92,=>;. +.58@
@12,1 6%4.< ><. 8/ =1. 927 1.*-;*< @.55 *<
%1.;. *;. <86. 5.<< 78=2,*+5. ,1*70.< >7-;  55/8>8/=1.68>7=270185.<

=1. 188- @2=1 =1. 8-.5 0.==270 *7 >9-*=.-

98@.; 2:>2= =1*=:.95% < 527.* :.0>5*=8:< @2§§ %< 6><= *5<8 1*?. *7 "#! 87 +8*;-
<@2=,1.- 87.< 27 8:-.. =8 :->. 98@.: @12,1 @255 ,87=*27 ,8-. =1*=*558@< =1. #*<9+
,87<>69=287 +B >9 =8 *== 0pl. *>-28 ’2;’>2£2 =8 *>:86*:2,*55B 2-.7=2/B =1. *-- 87 +8*;- *7 -
*5<8 78@ 27,8:98*=.< * --2*=_ 58@ 782<. <= >9 =1. "Il 927< *7- 27>A -27.<
98@.: <>995B @12,1 <18>5- 269:8?. =1. :>*527:'B<<*;B =8 0.= B8> >9 *7- :>77270 :>2,45B
<86.@1*= *7- =1. &$ 98:=< *7 78@ +. /.- @12,1 @255 +. .A=;.6.5B ><./>5 27 <,1885<
@2=1 >9 =8 69< *< @.55 *< [.*=>:270 +_::_,;5>+< @2=1,125-;.7 *7- +.0277..<

8?.;,>;;.7=*7- 18=95>0 +.1*?28>; 95>00270 *7-

>795>00270 -.72,.< @125. =1. #*<9+.;;B "2 2<

>77270

NS 0

89./>55B B8> 524. 6. *;. /8;,=>7*=. .78>01 =8
><.*7 $ - @2=1 =1. #*<9+.;;B "2 =1*= 2<
*,=>*55B * 62,;8% ,*;- 27 * 185-.; ".;<87*55B
><, =1. 8//12,2*5 $ *;- @2=1 =1. #*<9+.;;B "2
5808 <254 <,;..7.- 87 =1. 185-.; %12< 6.*7<
-2-78=1*?.=89>,,1*<.*7.@ $ ,*;- 27 8;-;

=8 0.=<=*=- @2=1=1. 8-5 8@.7.;->.=8

=1. 7@ /2,6@*, T..-- 2= 2< 78= 7.,.<<*;258 8-.5 #%<9+.:B"2 @2=16.,1*72,*5 <*695. 8/ % +8*:-






% (H# & +-*&', H#"
#, 0 %

6 4);< 576<0; ):<1l+4- ?- -9=188-, <0- :-8:-;-6<; & '1<0 ;9=):-; ;<)+3-, =8 76 <0-
");8*-A 11 ?1<0 ) 1<#+78- 1+:7 ),, 76 ()@1; ?- ):- )*4- <7 5-);=:- ) 5)@15=5 7.
*7):, )6, 16;<)44-, <0- 1<#+78- ,1/1<)4 <7))l- & 7? +766-+< <0- :-, <-;< 4-), <7 816

7,+1447;+78- # ;7.<?):- 7?2 7?-):-:-)A )6, <0- *4)+3 <-;< 4-), <7 816 7887;1<- 816
<7 ,-4>- 16<7 <0- .);+16)<16/ .1-4, 7. -4-+<:761+#6 <0- 1<#+78- 1+:7 1/ ;077?;<0-816
5-);=:-5-6<?1<0) .=44A 4-,/-, # A)AT=<7.<0- 1<#+78- 1+:7 <7 0-48 A7= <7 ;-4-1
<0-:1/0< 816;
#! 1<#+78- # ;7.<?):-5)16 ;+:--6 -4-5-6<; #! 116 4)A7=<7.<0- 1<#+78- 1+:7 807<7 +7=:<-;A*A
807<7 +7=:<-;A*A 1<#+78- -;1/6; 1<#+78- -;1/6;

6 )< A7= 4-).6< <0)< )6 7;+1447;+78-!:-;; <0- <78 7. <0-*4)+3 <-;< 4-), ,7?6 ;7 <0)<

5-);=:-; -4-+<:1+4)4 >74<)/-; #7 4-<D; ;<):< *A <0- 5-<)4 /:188-: )88-):; )< <0- 7887;1<- ;1,-

5-);=:16/ <0- >74<)/- 7. <0- ");8*-::A 11 1<;-4. )6, +766-+< <7 816 7. <0- ! 76 <O-
");8*-:A 1l 7 <0-;)5- ?1<0 <0- :-, <-;< 4-),

,-6<1.A <0- +0)66-4 +76<:74 8), .7: 0)66-4 *=< +766-+< 1< <7 816 7.<0- ! 1/ :07?

)6, ;-< 1< <7 & 8-: 1> $01; 5-)6; <0)< 76- <0-;-<=8
;9=):- 7. <0- A)@1; 76 <0- 5)16 ;+:--6



<7)6)88:78:1)<- >)4=- '014- ?7:316/ ?1<0
)6 7;+1447;+78- A7= ;07=4, )4?)A; *- )?):-
)*7=< <0- ;-<<16/; 7. <0- 16;<:=5-6< )6, <O-
-@8-+<-, >74<)/-; 16 <0- +1:+=1<

+ "#+ HE&* + #%% (*$#'!
6 7=: 6-@< -@8-:15-6< ?- ?)6< <7 .16, 7=< 1.

<15-: 1;:<144 =6+<176)4 $01; 1;7.<-6
=;-, ?0-6 ) +47+3 ;1/6)4 1; :-9=1:-, 7: <01;

-@8-:15-6< ?- 6--,
E@ :-;1,<7:; "
E C +)8)+1<7:
#! -);=:16/ &76<0-! 816; )6, 7.<O- E 6 +)8)+1<T:
");8*-All

E <15-:
E ;5)44 *:-),*7):,

773 )< <0- 5)16 ;+:--6 7. <0- 1<#+78- # E << 4-),; 8:7>1,-, 21<0 <0- 1<#+78- 1+7

$0- @ )@1; 1; <0- 416- 16 <0- 51,,4- )6, 0);
5)44 >-<1+)4 416~ <7 ;=*,1>1,- )+0 ;9=):- :077: <0- +1:+=1<,1)/:)5)6, 1/ :077;
$01; 1, 7= &416- =< 7= A-44727)5 1316 <07 077 <7 1584-5-6< <01; +Lli+=1< 76
51,,4- 7. <0- <01, ;9=):- )*7>- <0- @)@1; .. .9,

-+)=;- ?- 3672 <0-:- 1; ) >74<)/- 7. &

*.<?--6 816 <0- 84=; 874- )6, 816 <0-
516=; 874- )6, ?- ;-< <0- +0)66-4 +76<:74 <7 &

8-: 1> ;7 <0- 07:1B76<)4 416- 16,1+)<-; -@)+<4A
<01; >74<)/- 6 1/ 0)>- 16;-:<-, )6 -@<:)

;+)4- 16 :-, 76 <0- A)@1; <7 0-48 A7= 16<-:8:-< <0-
+:--6

#! 1:4=1<,1)/:)5 7. <0- +47+3 /-6-:)<7:

#! -);=:16/ & *-<?--6 <0-");8-:A !l !
816; )6,

(7= 5)A [-<) :-.-:-6+- 5-);=:-5-6< ?1<0 A7=:
5=4<15-<-: 1. A7= 413- 7=4, ?- 5-);=:- 7<0-:
)6, 01/0-: >74<)/-; <0)6 & #=:- *=< ?0)<
)*7=< 7=: 168=< :)6/- '- 0)>- <7 +0)6/- <0-

168=< :)6/- ?1<0 <0- +0)66-4 +76<:74 .7: 0)66-4
#!  584-5-6<)<176 76 ) *:-),*7):,



'0-6 A7= 0)>- .161;0-, *=14,16/ <0- +47+3
[-6-:)<7: 76 <0- *:-),*7):, ;-< <0- <15- *);-
+76<:74 <7 C;-+ 8-: 1>)6, <0- +0)66-4

+76<:74 8), .7: 0)66-4 <7 & 8-: 1>
,,1<176)44A ;-<<0-<:1//-: +76<:74; <7

=: ");8*::A 11 0); -67=/0 877?-: <7 ;=884A
<0- & <0- +47+43 /-6-))<7: 6--,; $0-:-.7:-
+766-+< ) *4=- <-;< 4-), ..75 816
";8*-:All ! 6, <7<0- 6, +766-+<176
7. <0- *:-),*7):, )6, ) /:--6 <-;< 4-), .75 816
7. <0- ");8*-:A 11 ! & <7 <0- &++
+766-+<176 7. <0- *:-),*7):,

$?7 57:- <-;< 4-), +766-+<176; ):- 6--,-,

766-+< 816 7. <O- ?1<0 7. <0-
1<#+78- 1+:7 )6, +766-+< 6, 7. <O-
*2),*7);, ?1<0 6, 7. <0- 1<#+78- 1+.7
7887;1<-

10-? $016/; +)6 /-< +75841+)<-, .);< 773)<
1/ )6, 5)3- ;=:- A7= 0)>- )44 <O-
+766-+<176; :1/0<

#1 766-+<16/ <0- +47+3 /-6-1)<7: <7 <0- "):8*-:A 11
)6, 1<#+78- 1+:7

773)<<0-5)16 ;+:--6 7. <0- 1<#+78- #
;7.<?):- )6, A7=;07=4, ;--);1514): ;9=):-
?)>- );;07?6 16 1/

7. <0-

#! =<8=<7.<0- +47+3 /-6-:)<7: +1:+=1<

$01; ;9=):- ?)>- 8:7>-; <0)< 7=: 1; ;<144
=6+<176)4 )6, +7=4, *- =;-, 7. 7= 6-@<
-4-+<:761+; 8:72-+< . A7=,7 67< ;-- ) ;9=):-
?2)>- +0-+3 A7=: +1:+=1< .7: )6A -:7:; . )44
+766-+<176; *-<?--6 <0- ,1..-:-6< 8):<; )6, <0-
");8*-:A 11 ):- 73 )6, A7= ;<144 ,76D< /-<)
;9=):- 7)>- 1< +)6 *-);;=5-, <0)< <0-
7:76-7.<0-7<0-: +75876-6<; 1;,-.-+<1>-

A7=: +47+3 /-6-:)<7: 1; 78-:)<176)4 A7=5)A <A
<7 .16, 7=< <0- .:-9=-6+A ?1<0 ?01+0 A7=: +47
[-6-:)<7: 1; :=6616/ 7:<0-)6;?-: A7= ;07=4,

4773 )< 1/  7: <0- 5-);=:-5-6< 76 A7=: 7?6
+:--6 )6, :-5-5*-: ?0)< ?.7<- Y*7=<
5-);=:16/ .:-9=-6+1-; 16 I):< 4);< 576<0 ;

)6 )1, 0)>-,:)?6) 416- 16 :-, 76 <0- 7=<8=<
,1)/:)5 ;07?16/ <0)< <0- 8-:17, 7. <0- ;9=):-
79>-1; C;-+

6 <01; ;-+76, 8):< ?- 5-);=:-, >74<)/- )6,
2-9=-6+A 6 <0- 6-@< 8):< <0-:- ?144 *- ;75-
57:- -@8-:15-6<; ?1<0 <0- +47+3 /-6-:)<7: )6,
07?<78=<)6 7;+1447;+78-<7 /77, =;-

$0- 1<#+78- 1+:7 ),, 76 *7):;, 1; )>)14)*4-
275 1<#+78- -;1/6; 16 =;<.)41)
0<<8 7?77 *1<;+78-+75 16 -:5)6A .75

%%$$ 8=*41;016/ +758)6A 0<<8 7?7?? *=<<-
>-:4)/ ,- 16 <0- % ..75 1157:761
0<<8 ;078 8157:761 +7%6, 16 #7?1<B-:4)6,
75 0<<8 ???81 ;078 +0 -:5)6
<)6;4)<176 7. <01; ):<1+4- 1; )>)14)*4-
0<<8 ??? *=<<->-14)/ ,-






(:7),99@ 0,,3,7/65, .@:;,4

*+ )ll*# +I II%($ % &+

&
$- *++$ (I'& **+ %

-,9 05=,:;0.(;05. ( 5<4),9 6- ;,*/5636.@ :63<;065:
I(; 796=0+, #6 #60*, 6=,9 5;,95,; 96;6*63 (5+
:,3,7/65@ :,9=0*,: 05*3<+05. :<7769; -69 ;/, 5,>
9,56+ 6- " "50-0,+ 644<50*(;065: -69 :4(33
)<:05,::,: 7,9:65(33@ *65*3<+,+ /(; i,

:/(905. =0+,6 *65-,9,5*05. :7,,*/ 9,*6.50;065 ,;*
>0;/ 565 9,(3 ;04, *644<50*(;065 :,9=0*,: :<*/ (:
=60*,4(03 ,4(03 (5+ -(? " 0:56;5,*%::(903@
(:05.3, 796+<*; )<; (:,; 6-796+<*;:;/(; 796=0+,: (
*65:0:;,5; <50-0,+ <:,905;9-(*, (GB+ <9

(:7),99@ 0 0: ()3, ;6 +,30=,9 ( ;6;(33@ =0()3, (5+,?7,90,5*, (*96:: 4<3,073, +,=0*: (5+ 4,+0(;@7,:

=9@ 36> *6:; :63<;065 $/,5*647(9,+ ;6 ;/,
5,+,+:6 05=,:; 05 ( +,+0*(;,+ :,9=,9 -69 (#6 "
:63<;065 ;/, *6:; 6- ( (:7),99@ O (5+ (**,::690,:
0: <54(;*/,+

1/, (:7),99@ O :63<;065 0: )(:,+ 65 (:7)0(5
9<5505. :/, :;,90:2 #6 :6-;>(9, 10: 67,5
:6<9*, :63<;065 796=0+,: ( /0./ +,9,, 6-
*65-0.<9(;065 (5+ 6- *6<9:, *(5 ), <;,+ -69 (

4<3;0;<+, 6- :63<;065: (5+ (7730*(;065: 05 +0--,9)%;, 0473,4,5; (#6 "

(9.C

1/0: (9;0*3, +,465:;9(;,: ;/(; #6 " :63<;065: (9,

/;;7 ,5>0207,+0( 69. >020 "50-0,+*644<50*(;065:

#6 0: ;/, ;9(5:40::065 6- =60*, 6=,9 ;/, 05;,95,;
<:05. 796;6*63: <*/ (: ,.:065 50;0(;065
96;6*63 (5+ ! ,(3;04, '9(5:769; 96;6*63
(465. 6;/,9:

*$"&

:63<;065 ;/, .@:;,4 4<:;

4,,; =(906<: 05+<:;9@ :;(5+(9+: 73<: ;/, 5,;>692
,8<074,5; 4<:;), (03, ;6 +0--,9,5;0(;, (5+ 790690;0:,
=60*, (5+ =0+,6 (7730*(;065: 6=,9 6;/,9 ;@7,: 6- +(;(

56; /0./ 90:2 (5+ +6 56; 9,8<09, /0./ 0473,4,5;(;065 <:(.,

*6:;:
&+)', +"&

1,3,7/65@ /(: ,=63=,+ 9(70+3@ 6=,9 ;/, 7(¢; -,>
+,*(+,: 40.9(;05. -964 (5(36.<, *644<50*(;065: ;6

+0.0;(3 *644<50*(;065: (5+ 1»3,7/65@ )(:,+ 65
#6 1/0: (3:6 ,5()3,: "50-0,+ 644<50*(;065:

:/, 05;,.9(;065 6- 9,(3 ;04, *644<50*(;065 :,9=0%*,:
<* (0 05:(5; 4,::(.05. *(; ;,3,7765@ +(;(

*1 |%(|& &+*

I/, 1(9+>(9, (5+ :6-;>(9, 9,8<09,4,5;: (9, :0473,
&6< 796)()3@ 1<:;5,,+ ;6 +6>536(+ ;/, :6-;>(9,

(9+>(9,

A (:7),99@ 0 6+,3
A *(9+ 40504<4
A 76>9:<773@



A ;>692 *()3,
A 7;065(3
/, 3052

7/65,69  (+(7;,9 ;/0:(9;0*3, <:,:

6-;>(9,

A (:7)0(5

A :;,90:2 *644<50*(;065: :6-;>(9,

A 05 /65, :6-;7/65, :<7769;:0 5+960+
3(*2),99@ 05<? $05+6>: (5+ % &6<*(5
+6>536(+ ;/0: -964;;7 >>>3057/65, 69.

&*+ $$ +"&

69 ;/, 050;0(8 :,;<7 @6< 4(@ 5,+ ;6 <, ("
2,@)6(9+ (5+ 46<:, >0;/ ;/, (:7),99@ 0 73<: (
*655,%;065 ;6 ( 4650;69 5* *65-0.<9,+ ;/,
(:7),99@ 0>0339<5 /,(+3,::

1,),;; 6+ ,¢0,:;; >(@ ;6 .,;;/, :;,90:2:6-;>(9,

0: ;6 +6>536(+ ;/, 3(.:; *9+ 04(., (
17 >>>9(:7),99@ (:;,90:2 69. +6>536(+: 1/0:
*65;(05: (:7)0(5 >0;/ ;/, :;,90:2 *644<50*(;065
6-;>(9, b+ 9,, % " 79, 05:;(33,+ U, 04¢(.,

0: >90:;,5 :6 :/, *(9+ -6336>05. ;/, :;,7: (;
[;;7 >>>9(:7),99@70 69. +6*<4,5;(;065 05:;(38%,0
05:;(3305. 04(.,:

$/5 ;, .@:,4 :(9;: 36.05 (: -++/ >0/ :,
7(::>69+ -.,"--4 - @6< >0:/ @6< *(5 +6 ;/0:
9,46;,3@ 5 $05+6>: 05:;(33 ;/, <& *30,5;
(5+ *655,*; <:05. -++/- ., 3 5((B 773, (*
:0473@ 67,5 ;/, 19405(3 (5+ ,5;9 .%
-++/- ., 3 (+ ( (;,9 @6< >033 >(5; ;6 +0:()3,

966; 36.05 =0( (: ;/0: 0: ( :,*<90;@ >,(25,::
5% 36..,+ 05 ;/,-09:; *644(5+ @6< >(5; ;6 9<5 0:

-.,30,%-!"

1/0: >033 <7+(;, (33 ;/, :6-;>(9, ;6 ;/, 3(;,:; =,9:065
05*3<+05. (:7)0(5 (5+;/,2,95,3

I/, 5,?; ;/05. @6< 5,,+ ;6 +6 0: :,; <7 ( :;(;0*

(49,1 &6< 5,,+ ;6 :7,0-@ ;/, ;;(GO*  (++9,:
@6< >(5; ;6 <:, ;/, 5,692 4(:2 (5+ i/, .(;,>(@
6- @6<9 96<;,969 *()3, 46+,4 !/,

&# +*#&$

*644(5+ >033 796:O+’ @6<9 ~k<99’5; (++9’:: (5+
i/, 5,;>692 4(:2 &6<9 5,> :;;(;0* >033 /(=, i/,

(41 _091 1/9” 6*11, ( @6<9 *<99’5, |/’ 3(,

6*;,; 4<:;), 6<;:0+, 3/, 9(5., ;/(; @6<9 96<;,9 <.

-69 +@5(40* (++9,::,: 16 -05+ ;/, .(;,>(@
(++9,:: ,5;,9

-

+0;;/, &*/"-# " -03, >0;/;/, *644(5+

*ok XD X[

&6<9 &*/"-# "
:*9,,5:/6;),36>

-03, >033 3662 :64,;/05. 302, ;/,

6;, ;/(; @6< 5,,+ ;6 9,73(*, ;/, >69+ 1%, 65 ;/,
"% 305, >0;/:/, >69+/ /& 3:6),:<9,:679,:
!, 2,@ 65* ;6 .,;;/, +,:09,+ 05+,5+(;065



5* :(=,+ 9,)66; ;6 <:;, @6<95,>5,;>692:,;;05.:
964 56> 65 @6< *(5 <:, ,0;/,9 ;/, ;;(;0* 69 ;/,
., 3 16:5(4, 69 ,?2(473, >/,5 <:05. <!l&

;6 *655,%; >0/ 3/, (;O*  (++9,:1 ()6=, *(5

56> <:, -++/

) &) 8,

$, (9, 56> .605. ;6 <:,;/, 9,, % .9(7/0*(3 <:,9
05;,9-(*, ;6 *65-0.<9, ;/, :,90:2 :6-;>(9, VO:
1,37: ;6 4(2, ;/, 796*,:: :0473, (5+ (@ !/,
9,, % :6-;>(9, *@4, 79,05:;(33,+ >0;/ ;/,
:,90:2 04(.,

5,?(473, (9*/0;,%;<9, +0(.9(4 0: :/6>5),36>

16 :3(9; 9,, % 67,5 ( >,) )96>:,9 (5+ ,5;,9

%I/, -., 3 69 @6<9 :;(;0* 69 773, (* @6<
>033 ,5;%//, -.,3 (+ ( 1/0: >033 67,5 ;/,
9,, % +4050:;9(;065 7(.,

1,9, (9, ;/9,, 67,065:

) %"&MHH) +M& 0: <:,+ :6 *65-0.<9,

1,90:2

*) '&H)$ &S 0:-69<:,9:;6 (+1<:;;/,09
7,9:65(3 :,;;05.:

+ ,((H+ 67,5:;/, 9,, % >,):0;,
30*%2 65 -"" N&*&.[- [&+* 1/, +,-(<3;
36.05 0:hH&* >0;/ ;l, 7(::>69+ N&* 1/,

7730*(;065: 4,5< /(: =(906<: 67;065: 05*3<+05.
?:,5:065: 65-,9,5*%,: (6+ 05. 96<7: 30*2 65
3/"* . &+,

: 56 ,?7;,5:065: ,70:; @6< >033 (++ (5,>,?7;,5:065
69 ;/, ,=0* 67;065 */66:, "*"-& "1& "

./,5 *30*2 650)&/ ;6 .6 ;6 ;/, 5,?; 7(., 1,9,

(9, 45@ 67;065: )<; >, >033 1<:; :; 3, "9
("1+ (5%

?:,5:065 ;6 J, 0:73(@ (4, ;6

/. 1,*9,; 67;065 ;6 "3/ 30*2 650)&/ ;6 (++
/1, ,?:,5:065

5/, 90./; :0+, 6-;/, :*9,,5 *30*2 65 6 =0,>

i/, ,?7;,5:065 @6< 1<:; (++,+ #,90-@ ;/, 769; 67,065 O:
., 6 30*2 650)&/ ;/,5 *30*2 65 ;/, 9,+
L4 +*#8&$  )<;;65:6 (=, @6<9*/(5.,:

,7,(; ;/0: 796*,+<9, -69 ;/, 6;/,9 ,?;,5:065: ;/(;
@6< >(5;;6 *9,(;, *9,(;,+,?;,5:065: (5+

$, 56> *65-0.<9, ;/, 7/65, ,?;,5:065: !/0: >033
=(9@ )@ +,=0%*, )<; >, >033 <, ;/, 3052

(: (56,2473, Y/, 04769;(5; :,;;05.: (9, ;6 +0:()3,
|/, 67;065 =,90-@ ;/, /65, 69; <4),9

0: i, ,.059(9 ,9=,90:;/, (++9,::6- @6<9
(:7),99@ 0 (5+ 05/, ;/,9::,*;065 >, ,5(03, ;/,
"$&./"- 2&/% -+34 67065

69 ;/, **6<5; ,;;05.: 67;065 >, ,5;,9 :/,
+,;(03: >, 79,=06<:3@ <:,+ >/,5 (++05. ,?;,5:065:
<:.05. 9,, % !/, <;/,5;0*%(;065 ":,9 (4, 0:;/,
,?;,5:065 5<4),9 (5+ ;/, <;/,5;0%(;065 (::>69+
0::/,:%9,:,5.9@ 0, "3/



(& &)+

;(9; 057/65, (5+ -964 ;/, ,/&+*. 4,5< */66:,
St 65-094 ;/, ,;>692 :,;;05.: (9, (:
:/16>5),36>

5 3/, <3;04,+0( :,;;05.: =90-@ ;/(; %+
(& 0:.,503,+ 5 (5¢(, **6<5;:
,5;,9 @6<9 +0:73(@ 5(4, 5 4@ ,?(473, ;/, :6-;
7/65, 0: ,?;,5:065 6 ;/, <:,95(4, 0: 1/,
9,:<3:05. (++9,:: 0: .&,

30*2 ;/, 1 )<;;65 ;6 9,.0:;,9 ;/, (**6<5; >0;/
1,90:2

5;,9 @6<9 0+,5;0;@ -964 ()6=, (5+ ;/, 96?7@
(++9,:: 0, ;/, (++9,:: 6- @6<9 (:7),99@ O

ol %9,,5:16; (; i/, ;67 6-;/, 5,?; *63<45 -69
+,;(03:

&6< >033 ;/,5), (:2,+ -69 ( 7(::>69+ 69 ,?;,5:065

oy 100 56 ), "3/
9,.0:;9(;065 :/6<3+), *65-094,+

302 (5+ i,

$0;/ 9,, % (b+ :,90:2 @6< *(5 0473,4,5;
=(906<: :9=0*: 302, *65-,9,5*, 9664: #
5;,9(*;0=, #60* ,:765:, *(33 .96<7: 73<:
05*6405. (5+ 6<;.605. *(33: =0( ;/, 56943 !

;9<52 305,: 69/, 05;,95,;

L +)

I/, +,=,3674,5; 6- *644<50*(;065: <:05. #6 (5+

./, 05;,95,; 0: +90=05. ;/, *65=,9.,5%, 6- "50-0,+
644<50*(;065: :@:;,4: 05;6 ( :05.3, :@:;,4 (5+
,5=09654,5; 9,, % (5+ :,90:2 0: ( :<7,9)
,2(473, 6- /6> :67/0:0*%(;,+ *644<50*(;065
:@:;,4:*(5),0473,4,5;,+ -69 =,9@ 36> *6:;



+-:2 2, 711< @< ?; 0-?1 B5?4 -88 ?245:3> &-><.1==D $5 5:D;@= -=
(41: ?45> >1/?5;:;2(411-3$55>2;=D;@ +1-597?;85>? &=R.19 1A1:?>5: D;@=-=1- <=;A505:3
D;@ B5?74 - &-><.1==D $5 /-81:0-= 2;= 741 9;:?4 -41-0

=1D;@ 5:/4-=31:;2=@::5:3 - &><.1==D $5 1A1:? +-:? ?;5/6>8 57
9-58 @>-? 1057?7;=?419-3<5/;9

+41: '-?@=0-D ?4 @3@>7 -97?;, <9
+41=1 (5/725180 1:?=1 (5/725180 A1:@1 ';@?41:0;:'1- " )

(41=1B588 .1 ?-87> >4;B-:0 ?188 B;=7>4;<> A501>-6,87?>;22@: 1-=:4;B?;/,015:
'=-?14 8;/78D -:0 $D?4;: 4??< >>8@3 ;=3:;01

I
+41: '-?2@=0-D ?4 @3@>? <97, <9%(
+41=1 ;9<@?1= 5>?;=D!@>1@9 " '4,=185:1 8A0 !;@:?*51B )

#<1:7?;-88-:02=117?;-?71:0 B41?41=D;@ -=1:1B ;= 1C<lG-B5?4 ?41 &-><.1==D $5
4??< BBB 1A1:?.=571/91

+41: +10:1>0-D ?4 @3@>? <97?; <9 '?7@01:? -:0 <97?;, <9 0@8?
+41=1 +D/41 ::;;A-?5;: 1:?=1 +-8BD: &;-0 )<<1= ;8B-88 !-8Al1=: +& $ )

:917?;.15:><5=10 9-712=51:0>-:0/;88-.;=-?1;::1B501> "?@01:? -9
4??7< BBB 1A1:?.=5?1/91 0@8? -94?7?< BBB 1A1:?.=5?1/91

+41:. '-?@=0-D ?4 @3@>7? 97, <9
+41=1 (41'410 ;4: -87?;: +1>? 41>?1="'7?=117 1-:/41>71= ! )

Al1=D;:1 B18/;91 #<1:5:3 ?-87-=,@:0 -9 2;88;B10 .D 4-/5:3 ;: B4-?1A1=D;@ B-:?
4?2?< 9/==-><6-9 ;=3 @7 :1C? 1AN0?4??< BBB 1A1l:?.=5?1/, @71

+41: +10:1>0-D =0 '1<?19.1= <9 ?; <9
+41=1 (41 &;1.@/7$ '?;/7.=5031 &;-0 +5:/41>?1="# )

&18-C10 1A1:5:3 % 1A1:?;Al=-.11=B574 &-><.1==D $553@::110 ?; =135>?1= ;:?-/?

. ;@351 -B>;: 08 59> 39-58/;9






#13 #1+#%5,'2 01/%'&41'2 #.&
201+3'2

10B DO,=> ,2: -=:@23? 8D :7/ 4 .=: /10,7 B,> >?=@.6 -0?B009 &+ ,9/ :=/:9 ?:
/:B9 1=:8 ?30 7:1? ?: >3:B 8D 64/>3:B >?,=?20/ ;=:/@.0 &+ $ B34.3 49.7@/0> , A>?
49 .:8:@7?492 %: 8D >@=:=4>0 8D ?B: 24=7> FZD :1 093,9.08097>

,9/ =,.40 ,9/ 8D >:9 %30>0 ?,47:= &+ $

A4/ BO=0 ,77 49?=42@0%F: 47? 4> 8:=0 49 7490 B4?3 ?30

-D?30 $ ;=:8;?,9/ =0<@4=08097?7> :1 ?30 90B7D

?30 $D97?,C ==:==0>;:9>0 =0A4>0/& % .@==4.@7@8

=0?@=90/ -D ,-:@? OAO0=D

49:@7 ? & BO1.@>:9 &+ $ 7?:/074A0=,

70,=9492 0C;0=409.0 1,= 8:=0 ,..0>>4-70 ?: ,

%30D B,9?0/ ?: 69:B 8:=0 >: BO >;09? , 10B -=:,/0= ,20 =,920 ,9/ ,-4747?D 2=:@; ?3,9 8:=0
/,D> 70,=9492 , 10B $ :=:2=,88492 .:8;70C 7,92@,20> "@47?0 >48:;7D $ 4>

.:88,9/> 9/ :7,D492 >:80 .7,>>4. 2,80> ? 0,>40=7?: ;4.6 @; ,9/ 70,=9 ?3,9 5@>? ,--@7? ,9
2:? 80 73496492 ?3,? B:@7/9G? 4? -0 2=0,? ?: -28@27,92@,20 0A0=/0A4>0/ *@ /: 9:? 900/ ?:
-,.6 , ..8;@?0= 49 ?30 >,80 A049 >:80?3492 -0 ,/0;? ,? 8,?23> D:@ /. 9:? 900/ ?:
?3,? -=@23? ,..0>> ?: ;=:2=,88492 =423? ?: ?3@9/0=>?,9/ ?30 :;0=,7492 >D>?08 ?: ,9D 2=0,
1:=01=:9?5@>? 7460 4? B,>-,.6 49 ?30 > 0C?09? ,9/ D:@ .0=?,497D /:9G? 900/ ?: 3,A
:=:2=,880/ -01:=0

%30 #,>;-0==D 4 ?@=90/ :@? ?: -0 ?30 ,9>B0= >
47 =0?,49> 8,9D ,??=4-@7?0> :1 ?30 4.=:>@(3470 8:=0 0C;0=409.0/ ;=:2=,880=> 8423?
> ,..0>>4-70 ! ;:=?> %30 :97D /:B9>4/0 >:11 ?2 @> $ >?@/09?> >>@=0 D:@ 7?3,
B,> ?3,? 4? /4/ 9:? 3, A0 , A0=>4:9 :1 $ $ 3,> >:80?3492 1:= 0A0=D:90 A09 ?30
/14=0.?7D >@47?0/ ?. :@= 900/> 9?0= :=/8:>? ,/0;? ../0=> B477 149/ $ , 2=0,?
09/0=>:9 7?30 ,@7?3:= :1 ?30 (4=492!4 74-=,=4{0%?1:=8 ?: ?0>? :@7? 4/0,> ,9/ 0C;0=48097
B3: /0A07::0/ , A0=>4:9 :1 $ .,770/ #%
#0?7@=9 %: $ 1 D:@ 3,A0 ;=:2=,880/ 49 '33+.) "

$ ,=2@,-7D :90 :1 ?30 -0>? OAO=
A0=>4:9>:1 $ ?309 D:@ B477 -0 AO=D 1,84748A0=D ;70,>0/ ?: ,99:@9.0?3,? &+ $
B47?73 #% ? 4> /0>4290/ >;0.414.,77D ?: >@:4=?A,47,-70 1:= # '4>43?7?: BBB 1@EO .: @6
?30 #,>;-0==D 14 ,9/ 47> | .74.6 :9-96:8+-9 ,9/ ?309 /:B97:,/ ?30 7,?70>7



&+ -1? 48,20 1=:8 2?30 #( ! %30 -),> ;=:8;? 80,9> D:@ ,=0 49 4=0.?

#7,):-9  ?,- %30 &+ -1:? 48,20 4> ?30>,80  8:/0 %D;0 49 -336 ,9/ ;=0>> 5:-8 * @

> 230 #,>:-4,9 -1:? 48,20 -@? .:9142@=0/ B4?3B477 20? ?30 80>>,20 H <@,7> 0C:0.?20/1 %3,7?

230 7,70>? A0=>4:9:1 &+ $ 0C,.?7D B3,? >3:@7/ 3,;;09 %30 .:8:@?0= 3,>
9: 4/0,B3,? 077:80,9> 9>?0,/ 09?20=

*@ B477 900/ ?: @9E4; ?30 -::? 48,20 1470 ,9/

49>2,77 4?2 :9?: 9$ .,=/'#2' I3 3*#3 7/4 ;4*-8

M& # -+ +-4- %#l& *@ ,7>: 900/ 4%-8

>:17B,=0 ?: 49>?,77 230 48,20 :97: 230 $ .=/ °°<8 48 48

(49/:B> @>0=> .,.9 @>0 (49 4>68,20= -@?

1@77 49>7,77,24:9 /02,47> 1= 49@C . $ §f@>0.27230=0.,208,9D:1D:@ B3:,=0,7=0/D
(49/B> =0 AAT-70 18 230 11447870 73,9 8L=7,-70 B4?3 B3,? 4> 2:492 39

#>:-0==D 14 B0O->4?0 ,B8??: BBB =.>:-0==D:4 30=0 -@? B0 900/ ?:0C;7,49 ?: 730 90B.:80=>
=2 /..@8097?,?4:9 49>?,77,?4:9 49>?,77492 48,%%i+#$ 0
0C? -::? D:@=#,>,-0==D 14 B4?3 D:@=90B &+
48,20 %30=0 4>9G?

,9D?73492 ;,=?4.@7,=7D

/4110=09? B4?3 ?30 -:?

48,20 .:8;,=0/ ?: ?30

%30 B:=/> ;4*-8 ;4*-8 9/ 59<-8 ,=0

5@>79,80> %30D,=0.,770/ A;=4,-70> ',=4,-7C
,=0?,2>B0>?=0A,7@0>49 (0..@7/ 3,A0 @>0
,9D 9,80 -@? 2090=,77D 4? 4> -0>? ?: @>0 9,¢
?3,7 8,60 >09>0 49 730 .:9?0C? :1 ?30 ;=:2=,8 1

>?,9/,=1 #,>;-4,9 o0 e S Ao /
iy "ol 7309 5308 B0 530 .6 7. 720
0>67:; -,.62=:@9/ , : . -,.6 7 %

;=:2=,8 7,20= BO B477 3,A0 9: 4/0, B3,?
0A0=D?3492 80,9> :BOAO= A,=4,-70 9,80> 746
4=>? 109 ?30;2- 1:7/0= ,9/ 2309 :;09 ?30 !Oégig,j/ !;11"? =0 384:1:7(; :--A—Lcl):4@;o 40/'(;:7D969—/
86/8)49 1:7/0= 9>4/0 734> .=0,70 , 90B 1:7/02:60 ?34>,3,-47 *@ =0.4,20427,20=
L7700 )1 1

48,20 ,9/, &+ $ 4.9

$: BO >?:=0/ ?30 9@8-0= 49 ?30 A,=4,-70
A*-8 9/ 49 ?30 A,=4,-70;4*-8 (o
2309 >,4/ 23,7 ?30 A=4,-H9<-8 0<@,7>
14*-8 14*-8

(0 ,=0 2:492 ?: .=0,70, 2,80 B4?3 ?34> ?@7?:=4
>: ?23090C? 7?3492 4> ?: /:B97:,/ ?30 2=,:34 >

170>0 2: -,.6 ?: 3??7: BBB 1@EO .: ?:
@ @6 ? ?34> :49? D:@ >3:@7/ 69:B B3,? ?30 A,7@C

230 -96:8+-9 .20 74.6 :9 230 "::681)39 e o719 Bs 7 T ATC
2. 9/ :'B97:/ 230 >4C >:=4?0> ..92.490/ 49 °9<8 4> D@ 330 > := = -
?22,@-70 920=

%30 ,2!4 %@7?:=4,7 >0.?4:9 %30>0 >;,=470>"
?30;7,D0= > =:.607 >34; ?300908D =:.6>,9/ ?30
0AO= 48;:=?,9? -@770? :B97:,/ ,9/ .:;;D ?30>0
>4C 1470> 49%/2301:7/0= B0 .=0,?0/ 0,=740=

' 59<-8

*@ >3:@7/ >00
9 2?30 &+ /0>67?:; :@-70.74.6 ?30
&+ $ 4.9 7. >?2=? &+

$

1 ,9D?3492 07>0 B3,?>:0A0= 3,;;09> 7?30¢
>:80?3492 3,> 9:? 2:90 ?: ;7,9 ,9/ D:@ >3:@7/
2:-,.6,9/.30.6 B30=0 D:@ B09? B=:92

%30 B07.:80 >.=009 B477 ,;;0,= ,9/ D:@ B477 -0, 4. ' '
11 ) k) + 0 - + _
;=0>0970/ B4?3 ?3))>  ;=:8;? 1'%3 -1&' #.& &+3-/&

89.@2209?7D 49 4=0.? 8:/0 %34> 4> B3C

50
? = @ = 23 ? =
0? > 1,8474,=4>0 :@=>07A0> B4?3 ?30 09A4 0"9 0970= .:88.9/> 9/ 0C:0.? .9



4880/4,?0 =0>;:9>0 :=0C,8;70 BO .,9 .30.6 ;=:2=,8 ',=4,-70 9,80> ,=0 .,>0>09>474A0 1

A,=4,-70> ,9/ 0970= >48;70 49>7=@.74:9> ?@9 DVC;0.? ?30 A,=4,-7T94 ?: =0?@=9 ?30

;=:2=,88492 ?3:@23 4> 47 1=0>>: 09?0= ?30 >,80=0>@77? ?309 BO ,=049 1:=, -42 >@=;=4>0

&+ $ /47:= A=4,-705;4 3,> 9:? -009 /01490/ >: B477
2090=,70,9 0==:=

2'(4, %/--#.&2 2*/13%432 +. +1'%3 -/&'
9:@23:1?30 /@77 >?7@11 *@ >3:@7/,? ?34>

&" C47? 9/ =0?@=9 ?: 230/0>6 -0 49 ?30 /47?:=B47?3 ?30 ;=:2=,8 ,> 74>?0/ :9 ?3
4>? 1470> 49 ?30 .@==09? 701? 1=0>> 1,7 ?34>;:497? ?30 ,;=:2=,8 3,> 9:?
5)4- 3,920 ?: 1:7/0=5)4- -009 >,A0/ ?309 4? B477 >6 D:@ ?:/: > @>
. 6:901:7/0= 09?0=, 9,80 7460336 ,9/ ;=0>> 5:-8
S T %30 ;=:2=,8 >3:@7/ ?309 =@9 H077: ,214]
5)4- Lli=2=8  5)4- >3:@7/ /4>:7,D 49 , 90A0= 09/492 74>? /:B9 -
'$ 5)4- $,A0 ;=:2=,8 5)4- >.=009
% = 70,=,=:2=,8 1=:8 808:=D

H*
1

#@9 730 .@==097 ;=:2=,8 1=0>>  ?:2:-.672: 230 /47:= 9/ .3.920 230

:=:2=,8>: 723,747 7::6> 7460 ?30 1:77:B492
*:@ B477 >00, -7,96 >.=009 B4?3 , 2=009 17,>3492
.@=>:= 9/, /:720/ 7490 ,.=:>> 230 -:72:8 %34>
4> 230 /4?7:= 09A4=:9809? 0=0 BO .,9 09?0=, ~ @-336 )/1 A
74>?:1,=:12=,8 49>?=@.74:9> 23,2 .9 -0 > A0/ ,9/

0C0.@70/ #& B3090A0=B0B,9?
%30 :97D /4110=09.0 4> ?3,? BO 3,A0 ,//0/ ,

1=0>> 2,49 %34> B477 2.60 D'@ -,.6 ?: 4:05_;,.0 49 -0?B009 ,2!4 ,9/ 7?30 09/ <@:?,74:9

8:/0 .2@,77D 42 BA77 ,>6 D:@ 1:= , 1470 9,867 -9/ ,/I0F, >084 ..7:9 2: 230 09/ -1 730

234> 14257 >0 1967 -730= 5@>7 2088  # % 7490 %30 >084 .7:9 2077> $ 2
9/ 47 8477'@,, D,'@ 49 4=0.280 249 90 7.4>7,D ?30 90C? 4?08 4880/4,707D ,170= ?30
2480 ;=0>> 2,49 9/ D:@ B477 -0 -.6 49 230 20,9/ 9:2:9, 90B 7490 %30 >;,.0 5@>? ;@7?>,
/42:= %@ 207 730 4/0, 2,60> D:@ -07B009 2 49 -07B009 1=0>> 7. =@9 730 ;=:2=38
230 /47'= 9/ 4=0.7 8:/0 2,49 %34> ?480 49>70,/ :1, 7:92 74>? :1 H (
' Y o 2141 2:492 [:B9 2?30 >.=009 ?34> 2480 47
W /4>;7,D> H 077: 214 1,.=:>> 230 >.=009

9?30 /47:=0970="?301:77:B492 ;=:2=,8 /1" #$/43 3+ &+3/1

2,49 ;=0>> 9+ 7?7:0C47? ?30,=:2=,8 ,9/ 7309

" @ -336 )/ 1A ?2: B4:0 7?30 .@==097? ;=:2=,8 1=:8 808:=D
" @ >3:@7/ 3,A0 , -7,96 >.=009 49 230 /47:= 1
9:? 2309 ?=D ;=0>>4929/ @9?247 D:@ 20°

*@ /:9G? ,.?@,77D 900/ ?: B:==D ,--@? .,;47?,7230=0 (309 D:@ ,=049 4=0.?8:/0D:@ .,9 ?D;0
= 7:B0= .,>0 B309 09?70=492 .:88,9/> ? 4> ,

2::/ 3,-4?49 &+ $ 7?:7?D;0.:88,9/> 49 &"

LA4?,7> -@7? 4? 4> 9:? 0>>0974,7 :BOAO= ?30

9,80> B0 24A0 ?: A=4,-70> ,> BO /4/ ,-:A0 7?:0C47? 7?30 ;=:2=,8

B4?3;4*-8 , 9/ 59<-8 0?. ,=0>07? 49 >?:90

1 BO 24A0 , A,=4,-70 ?30 9,80 2309 BO #4237 9:B BO 900/ ?: -0 49 4=0.? 8:/0 B4?3 9:
8@>? =010= ?: 4? > >@.3 0A0=D ?480 49:Z@3 49 808:=D



1D:@ ?D;0
%

49 4=0.7 8:/0 4? B477 .70,= ?30 808:=D >: B309
D:@ 2: 49?: ?30 /4?:= 4? B477 -0 -7,96 9 /4=0.?
8:/0 0970=

8:92 :230= ?3492> D:@ >3:@7/ >00 , /4=0.?2:=D

L7170/ 1 41 D:@ /4/ 0A0=D?3492 ,-:A0 9?0=0434> 4> 230 ->4. >?7=@.?7@=0 :1 :@= :=:2=,8
48::=?,9? > B0 ;=:2=0>> ?: ?=D ,9/ -@47/ >:80

) 2::/ 3,-47> (309 9,8492 A=4,-70> , ;:@7,=

8073:/ 4> .,770/ ,807 ,>0 %34> > ,807 ,>0

%34> B477 ;@7 @> 49 ?30 >80 /4=0.2:=D := 4§02 5.9 By @>0 47 4> -0.@>0 BO =0 9:

B30=0 BO >A0/ 230 >;=4?0> 0,=740= (309 BG;7.50/ 9: @>0 >;,.0> 49 A,=4,-70 9,80> ,807

=0,0 :@= ;=:2=,8 B0 B,9? 4? 7: -0 49 730 >,80 ' . 9240 230 3@8:> 8.,60> 23492> =0,/ -70

1:7/0= ,> 230 >;=470> 2 279.0

1=0>> ?.2:0 70?230 /47:= ,9/ 0970= ?30 D:@ B=470 7,=20= :=:2=8> ,9:230= A =4,-7
1:77:B492 ;=:2=,8 4>>@0 B477 =,4>0 47> 30,/ $3:=? 9:9 =0
A=4,-70 9,80> ( ..@>0 D:@ 2=401 7,20=

7490 =:2=,8 B477 -0 AO=D /4114.@7?
@9/0=>7,9/ 41 D:@ 3,A0 @>0/ A,=4,-70 9,80> 7.
7*= 49>?0,/ :1 3)>-8;33-:& 9/ 5@>7%&
49570,/ :13)>-8&

Y1 )a-
-7

:92 9,80> ?,60 8:=0 ?480 B309 0/4?492 -@~?
?30D B477 >,A0 3:@=> 7,70= B309 /0-@22492
.:9>4/0= ,? >:80 ::49? D:@= .:/0 84237 -0

> =@7?7494>0/ -D >:80:90 07>0 *@ /: B,9? ?:

1=0>> ?2:=@9 2?30 :=:2=,8 %30 14=>7 2480 4889F@=:=:2=87024-70

>6D:@ 1:=, 1470 9,80 9704 9/ :=0>> , ,

5.8 %30 &+ $ /47:= .@7:8,24.77D - 3/ O.#7 # )#-

JI> 230 1470 0C?09>4:@- ?: 1470 9,80>

(309 D:@ ;=0>> 5:-8 230 ;=:2=,8 B477 =@9(0 =0 2:492 70 >7:=0 :@= A,=4,-70> 49 ,
-@? 9:23492 :1 ,9D 49?20=0>? B477 3,:09 > Bo 0/@=0 ..770-:7  ,7:92 B4A?3 :@= >;=470>
3,A00G? /:90 ,9D?3492 :1 4920=0>? D0? 1 D:@% A0 @9/ 1470> 9%34> 600> :@= ;=:2=8
09720=0/ ,9D?3492 49.:==0.?7D D:@ 8,D 20? ,9 0=294>0/ %30’ o " ..88,9/>

49 B34.3 .,>0 B477 2,60 D:@ -,.6 7: 230 /47:= /01490 :@= 8,49 ;=:2=.8 7::; %34> 4> B30=0 ,7
1,77 4> BO77 230 >.=009 B477 5@>? 2: -7,96 39 36:9 B477 3,;,09

:=:2=,84>49 949149470 7::;
:B BO 900/ ?: 7:,/ ?30 >;=4?0> >: B0 .,9 >?,=?

1=0>> 2309+ 60D ,9/ 2309 ?: =0?@=9 ?: ?303:A492 >:80 1@9 ;09 730 /4?:= -D ;=0>>492
/42:= 20 D:@ .9 207 307; ,? ,9D ?480 49 230 41D:@G=09:7,7=0/D 49 47

[47?:=-D ;=0>>492
/14? ?30)/ 1 .:/0>:47?-0.:80>



14>;7,D , B34?0 -:C B34.3 4> 9: 2::/ 19 :@=

)71 )4-

17 -7,.6 >:,.0 -,.62=:@9/ (0 .,9 >?:; ?34> -D
>:0.41D492 , >49270 ..7:@= ?: -0 ?=,9>;,=097? >:
4> 9:? [=,B9

1+8--5#7,):-
/I ?30 9-:1781:-"8)59 .:88,9/ /4=0.?7D
-07:B ?3036),'781:- .:88,9/ ,> >3:B9
-07:B ,9/ ?309 ;=0>> ?: =@9 ?30 ;=:2=,8
1+8--5#7,):- ,2,49
736:1781:- 1017 1017& !017'
# o 36),!781:- 3)>-8 *47 1017
9-:1781:-"8)59 1017
el %3,?G> 8@.3 -0??0=

;7,):- 6,-

1017&

017" /-1/0:

1017 5-<!781:-

36),!781:- 3)>-8 *47 1017 1/)1#- '60,#.#3+/.

:B ?3,? BO 3 A0 >:807?3492 8:=0 >@->?,974,7
?>3:@7/7::6>:80?3492 7460 ?34> 49 ?30 /4?:507G> 2 60, :=::0=7::6 ,2 B3,? 4> 2:492:9 (0 77

0C;7,490,.3>0.74:9:1?30 .:/0 7490 -D 7490
)/ 1 )4

9D?3492 /4>;7,D0/ ,1?0= ?3®0 ?30 >,80 7490
4> 429:=0/ %34> ,77:B> @> ?: ,// .:8809?> ?:
8,60 7?30 ;=:2=,8 0,>D ?: @9/0=>7?,9/

1.7

%077> ?30 ;=:2=,8 ?2: 5@8; ?: ?30 :=:.0/@=0.,77(
1-;7 =@9 B3,?0A0= 4> ?30=0 ,9/ =0?@=9 B3(
.:80> ?: ?30 .:88,9/

14+8--5#7,):-
(309 D:@ =@9 ?30 ;=:2=8 D:@ 8423? -0

>@=:=4>0/ ?: >00 , -=423? ;496 8,209?, -:C

>@==:@9/492 :@= >;,.0 >34; :9G? B:==D ?30%BH>0 ?3=00 7490> /01490 :@= 8,49 :=:2=,8 7:
9:23492 B=:92 B0 5@>? 900/ ?: (3,0A0= 4> -0?B009 ?30 "
>0? ?34> .:7:@= ?: -0 ?=,9>;,=09? B477 -0 =0;0,?0/ 49/01494?07D

&+ $ B477 9:? /=B ,9D

S7:@= ?3,?7 4> >:0.4140/ ,> 2?30
?=,9>:,=09? ..7:@=

>4294140> 230 09/ :1 ?30 ;=:2=,8 (309 ?3(

(0 900/ 234> -0.,@>0 , >;=470 2=,;34. 4> >48:70-:2=,8 0C0.@?0> ?30 .:88,9/ 4? B477 =0?@=9
, -:C ,9/ 0A0=D?3492 49 ?30 -:C 4> /=,B9 $: 414=0.7 8/0 9 :@= ;=2=8 734> .9 97D
BO 3,A0 , B3470 -,.62=:@9/ 49 :@= >:=470 47 B4799 B309 9+ 4>;=0>>0/



1+8--5#7,):- 1017 5-<1781:-

%34> >?,=?> ?30 /014947?4:9!+8-530,):- %34> .=0,70>, >;=4?0 .,7WW7 B4?3 =::8 1:=
;=:.0/@=0 ?B477 @,;/,70 0A0=D7?3492 :9 ?30 >.H@®S? :90 A0=>4:9 :1 ?30 2=,;34. %30 A0=>4:9 .:
>?,=?>1=:8 ,?0= B0 B477 49.=0,>0 ?30 9@ 8-
736:1781:- 1017 1017& !017 :1 A0=>4:9>>: B0 .,9,948,?0 ?30 >,=470

%30 736:!1781:- .:88,9/ /=B> , >;=470 36),1781:- 3)>-8 *47 1017
1017 ,? >.=009 .::=/49,?0> ) '017& ,9/ *
1017 @>492 A0=>4:9 ,A492 /4110=09? %3036),'781:- .:88,9/ ,>>429> ?30 9,80/
A0=>4:9>:1 ,>;=47009,-70>,948,74:9 2=,:34. 48,20 ?:, >:=4?0 1017 ,9/ >?7:=0> 47
> A0=>4:9
4 v
9-:1781:-"8)59 1017
(309 BO /=,B 2=,;34.> ?: ?30 >.=009 ?30D ,=0
.?2@,77D /=B9 ?: , -,.62=:@9/ >.=009 %30 %34>>,;0.4140> ?30 ?=,9>;,=09? ..7:@=:1 ?30 >
# " .:88,9/ .:;40> ?30 -,.62=:@9/ >.=009 1017 ?: -=4237? ;496 @>492 =0/ 2=009
?2: 230 8,49 >.=009 %34> 600;> 0A0=D?3492,9/-7@0 A, 7@0>-0?B009 ,9/
=@99492 >8::?37D ,9/ >48;74140> 2,80
:=:2=,88492

#0?@=9 -,.6 ?: B30=0 ?30 ;=:.0/@=0B,>.,770/

#0?@=9 -,.6 ?: B30=0 730 :=:.0/@=0B,>.,770/ && %/.31/,2 #.& -/5'-".3

17 (0 ,=0 9:B 8,6492 ;=:2=0>> -@7? @91:=?@9,707

BO/:9:? 3,A0 >:,,0 1:=8@.3 8:=0 ?34> 8:9?3

%30!-:;7 ;=:..0/@=0 4> /074-0=,707D :;7,.0/ ,? 0?G>,// :90 8:=0:;40.0 ?: :@= 2,80 ?: 8,60 4?

?3009/:1 7?30 ;=:2=8 ?4>,2::/3,-4? ?:600; 1007 7460 B0 ,=0=0,77D 20?7492 >:80B30=0

, 77 2?30 8,49 >0?@:; .:88,9/>49 :90;7,.0 >: 4? 4>

0,>D ?: 149/ ?308 7>: ?34> B477 @>@,77D Q9/,@®; 2:492 ?: ,// , 90B ;=:.0/@=0 .,770/

-0492 <@470 , 42 =@7?490 >: D:@ /:9G? B,92+£2%5:8639 B34.3 B477 .30.6 1:= ?30 &;

20?7492 49 ?30B,D ,? ?30-02499492 :B9 017 ,9/ #4237 ,==:B 60D> -0492 ;=0>>0/
,9/ .:==0>;:9/4927D .3,920 ?30 ;:>47?4:9 :1 ?30
=:.607?

034> 4947?4,74>0> 3423 :O>Z7@?419 2=,.34.> 8:4Q>? BO ,// ?30 .,77 ?: ?30-+2 65:8639
=..0/@=07?: :@=8,49 ;=:2=,8 7::;

;7,):- 6,-
$0?> ?30>.=009 @;/,?70 >D>?08 ?: 8,9@,7 0-+2 65:8639
1+8--5#7,):-
1017&
1017 [/-1/0:;

:B ,// ?30 /0149474:9 :1 ?3M®-+2 65:8639
=:.0/@=0 ?: D:@= ;=:2=,8 ? /[:0> 9:? 8,??70=
B30=0 D:@ ;7,.0 ?34> ;=:.0/@=0 -@? BO B477 ;7
432.-01:=0 230 /014947?4:9 :1+836#7,):-
:=:.0/@=0

1017& ,9/ 017" ,=0 @>0/ ?: >?:=0 ?30) ,9/ *
.:=149,?0> :1 ?30 ;7,D0=G> >84L7' ?,60> ,
>D>?08 .:9>?,9? ., 77Q/-1/0: B34.3 4> 730
;4C07 304237 :1 ?30 >.=009 ,9/ /4A4/0> 4? -D
/0?0=8490 ?30 A0=2?4.,7 84//70 :1 ?30 >.=009



0-+2 65:8639
#7 ->  9+)5->*6)8, 9+)5#7
6<5-> 9+)5->*6)8, 9+)56<5
:->  9+4)5->*6)8, 9+)5 -.

DPNQFUJUJPC

#7-> " 1017 1017
6<5-> " 017" 1017
-o-> " 1017& 1017&
1/0:-> " 1017& !017&

*@=90B .:/0 >3:@7/ 7::6 >:8073492 7460 734> 49
?30 /47:=

9 :@= .7:-0= 4>>@0 7?30 1:76> ,? &+ ,=0
;7,99492 ?. =@9 , &+ $ ;=:2=,88492
.:8;0?474:9 B47?3,949.=0/870 :1;=4E0>

4=>7 ;=4E0 4> ?30 ,8,E492 &+ % # 64?7 B:=?
F :? 197D /:0> ?34> 3,A0 0A0=D?3492 D:@
900/ ?: 8,C484>0 D:@= 095:D809? :1 ?23(
#,>,-0==D 14 4? 7> 49.7@/0> 9 (
;=:2=,88,-70 =:-1?4. =8 647

$0.:9/ ;=4E0 4> ?30>@;0=- &+ % 647 B:=?3
F 2,49 734> .:9?,49> 0A0=D?3492 D:@ 90C
49.7@/492 , #,>;-0==D !4 :/07 >:7/0=70>>
-=0,/-:,= A,=4:@> 070.?7=:94. .:8::9097?> $

#@9 ?30 ;=:2=,8 -D ;=0>>492 G8 2:492 ?: -0 .=/ B4?3 &+ $ :=49?0/ !=:2=,880= >

AO=D /4>,;;Z49?0/ 41 DZ@ 3,A0 9:? B:=60/ :@%010:09.0 @4/0 ,9/ 8@.3 8:=0

B3,? B477 3,;;09 B309 D:@ ;=0>> ?30 .@=>:=

60D> %34=/ :=4E0 4> ?30 0C.07709? &+ % 647
D:@= #,>-0==D 14 (:=?3 F 234> 647 ..92,49>
/[-+.) 40 230 &+ .>0 60D-:,=/ 49702=,20/ &$ 3@-

&+ -:,=1,9/ ::BO=>@:;7D
0C? ?480 BO B477 70,=9 8:=0 $ .:88,9/>

;7@> ,// , 10B 090840> ,9/ >:80 14=0 ;:B0=?: (947> :1 230 :=4E0> .9 -0 1.@9/ .2
@=2,80 3??; BBB 1@EO .: @6 ;=:/@.?>

AO= 7?30 .:8492 8:9?3> D:@ B477 70,=
0A0=D?3492 ?3,? D:@ 900/ -@? 41 D:@ B,9? ?
D:@=>071, 30,/ >?,=? ?309 /:B97:,/ ?30 &+

$ 1=:2=,880=> #010=09.0 @4/0 1=:8
3?7 BBB1@EO .. @6 =0>:@=.0>






"% ! ! HH# &&& #

Lo L #D &% $
$"# 1S I # E ) &
| # " &S (% I $l " ##
L#

I’$_

lbwf Zpvs Thz///

s (# "I $#H ! #
$ #( #& # S H O HW ($&#
%" % ! &(" 1 & "

#$H 1S # ) ($& ## !

($! ! |y
HH  &&& L H& H#
($! 1# " "
o




