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+-,03479:,2.A<=% F/-<.-/97:/35% 9% -,8R:5474,% /40,:52/ K/%
93+:,3?7% 89,80//>-78/972.A=% +/3:,% ?/4/-IK/% -/0.9V.,  3A%

89,80S% 9SOR97:.% +-/15% 4/4% K78=% .8% ?/4/-IK/% </KRHOs
+-.2E.+,%-/X07453A% 3:,0R;N.,% +/?/:,2.A% 89,80=% +/f4/ <R%
.%273,:A;4%.@%9%/32/92/<%89,80S6-/9,342.ES %%
g24,-,325<% -,8R:5474/<% </X2/% 2789745% 9S9/0=% 3/K:73%
?14/-I<R% f4.% 3?-/1<2S,% O0/:K/IX.4,:.% -/X07:.35% 2,%
-792/<,-2/% /4% K7:7?4.?2.% ?% K7:7?4.?,=% 7% 9S>.-7:.% 4%
27.>1,,% +:/42/K/% 3?/+:,2.A% K787=% K0,% 89,80//>-78/972.,%
+-1.3@/0.4% R37?/-,225<.% 4,<+7<. % W7?=% RX,% 0792/% >%:/
.89,342/=% 14/% K.K7243?7A%f::.+4.1,3?7A% K7:7?4.2 73895

E,24-,% 3?/+:,2.A% K7:7?4.2% 6% )&#% 6% 3/0,-X.4% K/-780/%

>/:5V,,% 1.3:/% V7-/9S@% 3?/+:,2.B=% 1,<% +-,03?78S97;4%
347207-42S,% </0,:. % b4/% 47.2349,22/,% [>34/A4,:5349/ %
2RX07:/35%9%0/+/:2.4,:52S@%/>pA32,2.A@ %%
mJ7V,%2/9/,%.33:,0/972.,%+/?78S97,4=%14/%fFF,?4.92/ 345%
F/-<.-1972.A% 89,802/K/% 3?/+:,2.A% 27+-A<R;% 879.3.4% / 4%
/?-RX7;N,B%3-,05=%6%+/A32A,4%G74-.?%i/4,%*u D$I6%.8%
j34-IF.8.1,3?/K/% .234.4R47% <2.% _,-@7-07% _,-E>,-K7 %
P %d % (% D C% 9% 1.?4/-..% *9% ?72703?/B%
+-/9.2E..% T-.4723?7A% i[:R<>AC % 6% 1,05% ?7-..72/9S,%
K7:7?4.2.=% ?/4/-S.% 27@/0A43A% >:. X%
+,-,+:2,22/<R% E,24-R% ",9S=% 3/0,-X74% K/-780/% >/:5V, %
V7-/19S@%3?/+:,2.B=%1,<%4,=%14/%R07:,2S5%/4%2,K/m %%
_-R++7%  [>27-RX:7%  />.:.,% V7-/9S@% 3?/+:,2.B% 9%
>[:5V.2349,% ?7-.2/9S@% K7:7?4.2=% -73+//X,22S@% 9%
-70.R3,% 4-,@% <.:.12/9% 39,4/9S@% :4% [4% E,24-7%
K7:7?4.1,3?/K/% 3?/+:,2.A% *K0,% 3/0,-X.43A% K.K7243?7FA
f:1.44.1,3?7A%K7:7?4.27%)&#HC %G-.1,<%7?/:.1,349/%V7- 19S@%
3?/+:.,2B% 07X.% 9% ?7-.2/9S@% K7:7?4.27@%
.31.3:A:/35% 0,3A477<.=% 14/% R0.9.4,:52/% <2/K/% 0:A% £1@%
<7:/<733.92S@% />-78/972.B % j% 1,<% 07:5V,% /4% E,24-7%
3?/+:,2.A% K7:7?4.2% 6% 4,<% V7-/9S@% 37?/+:,2.B% <,25V%
G-7907=% 9% 37</B% 2,+/3-,0349,22/B% >:.8/34.% /4% E,24%% 9%
<7:S@% K7:7?4.27@% V7-/9S@% 3?/+:,2.B% +/14.%
934-,17,43A=%/2.=%9,-IA42/=%>S:.% m+,-, @971,2Sm% JBA% 4%
</<,24=% ?/KO7% [?787:.35% 9% /[+732/B% >:.8/34.%
K7:7?4.1,3?/K/%39,-@E,24-7 %%

mYS% 2,% 27V:.% +-7?4.1,32.% 2.27?.@% V7-/9S@% 37?/+:,29866
K7:7?4.27@=%27 @/0AN.@3A%9%-70.R3,% ! %4S3A1%@9#/9%

14% )&# % b4/% +/89/:A,4% +-,0+/:/X.45=% 14/% K.K7243?7A%

K7:7?4.27% :V.7% <25V..% K7:7?42.% .@% 89,802S@%
3?/+:,2.B=%6%/>pA32A,4%b-.?% Gf2%*v D%u C%.8%&/XK/%
R2.9,-3.4,47%  *.47BC=% 9,0RN.B%  794/-%  0722/K/%
.33:,0/972.A % 6% b4.% <,25V..% K7:7?4.2.% 47?.<% [>-78/<%
92/3A4%39/B%97?:70%9%+/+/:2,2.,%)&#m %%

M9.0,4,:53497% K7:7?4.1,3?/K/% ?722.>7:.8<7% )&#% 07,4%

K7:7?4.27@C %

93, K% ?%

+/-IB%

2%

14%

i%

47?X,% % 727:.8% 3/34797% 89,80=% 9@/0AN.@% 9% V7-/9S,%

3?/+:,2.A% *3+,?4-/3?/+.1,3?.<.% <,4/07<.C % ",:/% 9% 4/ <=%
14/% 9% 37</B% K7:7?4.?,% )&#% 3/0,-X.43A% 9% 4-.% -783% %
4AX,:S@%T:,<,24/9%*9-/0,% X,:,87C=% 1,<% 9% .<,;N.@3A% 4%
X,% V7-19S@% 3?/+:,2.A@ % b4/=% 3/>349,22/=% .% /82711@%%
m1RX,-/02/,m% +-/.3@/X0,2.,% 6% +/34R+:,2.,% .8% >,02S@%
< AT:7<%?7-.219S@%KT7:7?4.? %%




mw/-<.-1972.,% 89,80% 9/8:,% E,24-7% 37?/+:,2.A% ",9S%
+-1.3@/0.:/%3%>/:5V/B%.24,23.92/345;%87%?/-14?/,%9- ,<A%
% 9% R3:/9.A@% /K-72.1,22/K/% +-/34-723497=% 6% /4< J4-:98%
Gf2 % 6% 1/8</X2/=% >:7K/07-A% f4/<R% 89,80//>-78/972.,%
[?787:/135% >/:,,% 34-,<.4,:525<% .% >/:,,% fFF,?4.925<=%

1<% -/X0,2.,.% 89,80% 27% /[?-7.27@ % IS3/?R;% 37?/-1345%
[>-78/972.A%89,80%</X2/%/>pA32.45%477X,%K-79.47E.[25<%
?0:7+3/<% 3% R1734.,<% 4,<2/K/% 9,N,3497% 6% 2,9.0.</B%
F/-<S%<74,-..=%7?/2E,24-TE.A%?/4/-IB%K/-780/%9SV,%9/ 8:,%
E,24-7% 37?/+:,2.A % w7?4.1,3?.=% )&#% 27@/0.43A% 9% ERA4-
IK-1<2/KI%  39,-@3?/+:,2.A% 4,<2/K/% 9,N,3497=% %
<2/K/1.3:,22S,% V7-19S,% 3?/+:,2.A% [?/:1% f4/KI% E,24-7 =%
9,-I1A42/=% 3F/-<.-/97:.35% 9% -722,B% .34/-.% 3?/+:2.A %
"9S % % 9/4% 89,80//>-78/972.,% 907:.% /4% E,24-7:52/B%
[>734.% RX,% 2,% </K:i/% >S45% 34/:5% .24,23.92S<h% 47<%
-/X07:.35%<,2,,%<733.92S5,%89,802S,%3?/+:,2. A=%?/4/- S,%
3/%9-,<,2,<%+-/34/%-733,A:.35m %

%
0 +&&++ )
e

%

HuBBLE DrTEaL

%
p"5 ##6*,6, qrj U/ &5%"*#- =%* '12 ',*%-+. ,) "-.B
'-%5B+#",-$:B (%5%$:B "5 , - 1.".7%+ %2 5)=* "% 5E%)$:%

& *5="%$,= 8 %-# R ,) 15#!1%$,% # #6*,6, qrj U/ --"+B
.#B & .(%$$% ' 6'+,(%'6 *% %'6 &# SN#11ls '‘&5#-# R
5%%* %$-6% R st#$"5:;s  u*  gimi ‘W2
ea
%
M9,-@<733.92S,% 1,-2S,% 0S-S=% .8K2722S,% .8% 39/.@%

-10.4,:53?2.@% K7:774.2=% </KR4% >S45% />27-RX,2S% >: 7TKI%6
A-?.<% 93+SV27<=% +/-/X07,<S<% V:,BF/<% .8% 87@971,22S@%
<.% 89,80 % [>% f4/<% K/9/-.4% 2/97A% -T>/47=% 9S+/:2,225%
M4,F72.% i/</33/B% * ( %  C% .8% K,-<723?/K/%
g234.4R47% 92,8,<2IB% F.8.2.% [>N,3497% .<2.% Y7?37%
G:72?7% *Juv% 6% ) 6u D$6d % (X% D %

U $C% % ,,% 7<,-.2723?2.<% 2/:: KIB% 9.0/<% Y,-44 <%

*y' % C=% +IF,33/-/<% e/1,34,-32/K/%
4,@2//K.1,32/KI% 2344RA7% *QD % d % (%

0D =% VA74% J5;62/-?C % M//49,4349R;N7A% 34745A%
mo %y  %{ %( %QD %I "% c D$%

P mC% +R>:.7R 43A% 9% D% %| =% 7% 9%

14?-S4/<% 0/34R+,% ,,% </X2/% 27B4.% 27% 37B4,% +-,+-.24/9
" %%
M/K:732/% 3/9-,<,22S5<% 9/88-,2.A<=% +-7?4.1,3?2.% 93,%
K7:7?4.?2.% 3/0,-X74% 9% 39/.@% 3,-0E,9.27@% 39,-@<7339%
1,-2S,% 0S-S % G-.% f4/<% -734R4% 4.% K7:7?4.?.% >:7K/0Wb
3.A2.% 3/% 39/.<.% 3/3,0A<.% i/KO7% 09,% K7:7?4.2.%
3:.97;43A=% .@% E,24-7:52S,% 39,-@<733.92S,% 1,-2S,% 0SS%
27% 2,?141-1,% 9-,<A% F/-<.-R;4% 09/B2R;% 3.34,<R=% 2/% 9%
?/2,12/<% 31,4% 93,647?.% 4/X,% 3-7347,43A% 9% /02R6
,0.2349,22R;% 1,-2R;% 0S-R% *-,:A4.9.343?..% fFF,?4S%
+-.9/0A4% ?% 4/<R=%14/%477.,%39,-@<733.92S,%2,>,323 P
RX,%2,%+/01.2A;43A%R-792,2.A<%J5;4/27%.%+707;4% 09RK7%
0-RK7%+/% 3+.-7:.C % G/0/>2/,%3-7N,2.,=% ?7?%+-,03?79%,4%
>N7A% 4,/-.A% /42/3.4,:52/34.% bB2V4,B27=% +-.9/0.4% ?%
.3+R3?272,,%K-79.47E./122S@% 9/:2 %1S>-/3% 1,-2/B% 0S-S%8%
2/9/1>-78/979V,B3A% K7:7?4.?.% 87% 31,4% m?.?7m% ...98 Mm%
*$ D$C%+-/.3@/0.4%9%4/<%3:R17,=%,3:.%K-79.47E./28%,;2S=%
3+R3?7,<S,% 9% </<,24% 877:;1.4,:52/K/% m+/K-RX,2.Am=%
72.8/4-1+25% 6% 27-RV,2.,.% 3.<<,4-.% +-.9/0.4% ?%
9/82.?2/9,2.;%</IN2/B%/4071. % bFF,?4%<7?3.<7:,2=%,3: %
1027% 1,-27A% 0S-7% .<,,4% 87<,42/% >/:5V.,.% -78<,-S% +/%
3-792,2.;% 3% 0-RK/B% *9% +-/34,BV,<% 3:R17,% <,@72.8<#sf%0
A9:,2.A%>S:%/+.372%,N,%9% " %K/ORC %%

N%+/3:,02,K/%9-,<,2.%7?7?.,6:.>/%A32S,%27>:;074,:52 S, %
39.0,4,:53497% 27:.1.A% +/0/>2S@% m+.2?/9m% /43R4349/97
*.V5%3/93,<%2,0792/%/%9/8</X2/<%/>27-RX,2..%+/0/>2 S@%
% 9% +-,33,% 87K/9/-...C % J7.:R1V.B% V723% />27-RX.45%
477/,%39.0,4,:5349/% 6% f4/% ?77?.<6:.>/% [>-78/<% /[+-,0, :.45%
<,34/27@/X0,2.,% 1,-2/B% 0S-S=% [?7879V,B3A% 92,%
K7:724.1,3?IK/% E,24-7% +/3:,% 4/K/=% ?7?% m+.2/?m%< 3266
*87<,4.<% 47?X,=% 14/% K-79.47E.[22S,% 9/:2S% 6% f4/% BA9=%
?2141-1,%0/%3.@%+/-%2.?/<R%2,%R0797:/35%87-,K.34-.9745%9%
f?23+,-.<,247@=% +/f4/<R% +/.3?.% 9% f4/<% 27+-79:,2..% </KR4%
0745% 2/9/,% 97X2/,=% +R345% .% ?/39,22/,% 39.0,4,:53498%
+/:658R% .34.22/34.% JW]C % 1/8</X2/=% 2,?/4/-S,% .8%
m/432/1.9V.@m% 1,-2S@% 0S-% </KR4% >S45% /[>27-RX,2S5%
>:7K/07-A% .@% 7?7?-,E.[22S5<% 0.3?7<% .8% -73?7:,22/K/Y8BRZ%
+/34,+,22/% +/KIN7,</KI% =% [027?/% +/079:A;N,,%
>/:5V.2349/%.8K2722S@%1,-2S@% 0S-%0/:X2/%:.V.453A%@%
39/.@% 0.3?/9% 87% 2,3?/:5?/% 0,3A4?/9% <.:../2/19% :,4=%
+/4-,>.9%9,35%0/34R+2SB%.<%/?-RX7;N.B%K78 %%

G/:/X,2.,% </KR4% 3+734.% *3/K:732/% i/</33,% .% Y,-.44R C%
87@971,225,% 1,-2/B% 0S-/B% -/.% 89,80=% 7?/4/-S,% +-.%
3>.X,2.% 3% m</234-/<m% >ROR4% *+/0% 9/80,B349.,<%
+-..92S@% 3.:C% -78-S97453A% 27% 1734. % b4.% .3?7:,1%
89,805%0/:X25%.3+R3?745%A-?.,%93+SV?.=%K:792S<%Rk<%

9% -,24K,2/93?/<% 0.7+78/2,=% 7% 47?X,% 17345% % 9%
R:54-7F./;,4/9/1<% .% 9% /+4.1,3?/< % G/0/>2S,% m<7-?,-Sm % 9%
>RORN,<% </KR4% >S45% 3% R3+,@/<% .3+/:58/972S% 0:A%
.0,24.F.?7E..%1,-2S@%0S-6/0.2/1,? %%
%
+ P )
+

%

g% #="*5% 6# .6#):-#%* $# 6 +%*./ U mvfV/ u*
we mdm a kk''#2*#

m

j34-12/<7<% .8% 17V.2K4/23?/K/% R2.9,-3.4,47% +-.% +/I<IN . %
?1<+5;4,-7% R07:/35% 0/?78745=% 14/% K.K7243?7A% ?/<,88%
|~1# % +-/.8/V:7% .8% 47?% 278S97,</K/% 92R4-,22,K/% [>:7 ?7%
1/-47 %]%39/.@%-,8R:54747@%R1,2S,%0/:/X.:.% &% 79KKB627%
?12F,-,2E..% mM:/72/93?.B% E.F-/9/B% />8/-% 2,>7%
734,-1.0S% 9% ?/3</:/K.m% *mo % | %y %I$%I ' %

% % O mC% [>% f4/<% 3//>N7,43A% 9%
I[F.E7:52/<% +-,336-,:.8% 27% 37B4,% M:/72/93?/B%
+-/K-7<<S%E.F-/9/K/%/>8/-7%2,>7 %%
14?-SASB% 9% % K/OR% 9% -7<?7@% M:/72/93?/B% +-/K-7%<S
E.F-/9/K/%/>8/-7%2,>7%/>p,?4% %I|~# %/>-7TN7,43A% +/%
3..52/% 9S4A2R4/B% f:.+4.1,3?/1B% [->.4,% g3+/:58RA%
?/<+5;4,-2,.% </0,:.-/972.,=% R1,25,% -7331.4S97:.%
-78:.125,%97-.724S% fO/:;E..% /->.4S5=% ?/4/-S,% </K:..% > S%
+-9,34% ,% 9% 4,?RN,,% +/:/X,2.,% 1% -,8R:5474,%
.33:,0/974,:.% R3472/9..=% 14/% [>p,?4% 2717:% 39/, %
09.X,2.,% >ROR1.% 27% -7334/A2.% [?//% % 4S3A1%
734-/2/<.1,3?.@%,0.2.E%/4% M/:2E7%*/027%734-/2/<.1,3 ?7A%
,0.2.E7%-7927%-7334/A2.;%/4%M/:2E7%0/%q,<:.C %%
e,K./2=% .8% ?/4/-IKI% +-1.8/V,:% % I~# =% 278597,43 A%
92R4-,22.<% [>:7?/<% J/-47 % 1>:7?/% )/-47% 6% [>:7345%
M/:2,12/B% 3.34,<S=% 3:RX7N7A% .34/12.?2/<% ?/<,4% 3%
0:.22S<%+,-./0/<%/>-7N,2.A %]27%-73+/:/X,27%<,X0R% %
4S3A17<.% % % 4S3A17<.% 734-12/<.1,3?.@% ,0.2.E% /4%
M/:2E7 % 1% 3RN,349/972..% f4/B% />:734.% R1,2S,% </K:.%
3R0.45%4/:5?/%+/%7?/39,22S<%0/?7874,:53497< %]>p,?4%%
|~1# % 347:% +,-9S<=% +-/.3@/X0,2.,% ?/4/-IKI% .<,22/% .8
f41K/%-,K./27%</X2/%31.4745%0/?78722S< %%

*1,25,% +-,0+/:7K7;4=% 14/% % |~1# % A9:A,43A% ?/<,4/ B=%
4/% ,345% /K-/<2/B% * 6 % ?.:/<,4-/9C% K:S>/B% .8% :50®% .%

%




?7<2A %Y7?3.<R<%.%<.2.<R<%-7334/A2.B%0/%M/:2E7%ASY
f4IKI%4,:7%3/3479:A;4% %.% %734-/2/<.1,3?2.@%,0. 2.E%

G,-./0%/>-7N,2.A%6%>/:,,% %4S3A1%:,4 %%

g8687% R07:,22/34.% /->.4S% R% 2,,% 2.?/K07% 2,% />-78R%S3
@9/34=% +/A9:,2.,.% ?/4/-IKI% 39A872/% 3% 4,<=% 14/% +-%
+.>1.X,2..% ?/<,4S% ?% M/:2ER% 17345% :507% .3+7-A,43A=%
9S39/>/X07A%+S:5%.%K78 %%

%

S%+$H= I1$%5 = 15%*#%* 7$"E [) 15#1%$,% ' ‘H2*#

%
*1,25,% .8% j34-/2/<.1,3?/K/% .234.4R47% _797B3?/K/%
©2.9,-3.4,47% +/0% -R?/9/0349/<% gV49727% M7+R0.% *d &b

| C%+-/9/0.:.9%.33:,0/972.A% 9:.A2.A% 37<S@% ?-R+2 S@%
.8% .89,342S@% 34-R?4R-% 9/% 13,:,22/B% 27% -73+-,0,:,2.%
-L?24/9/KI% ?/3<.1,3?/K/% .8:R1,2.A% 27% 2> % TS:/%
+-/9,0,2/%3-792,2.,%3RN,349R;N.@%0722S,%+/%K7:7?4.77<%

* 00<.2% 37<S@% A-?.@% K7:7?4.2% .8% />8/-7%1 %y %
1$% | ' =% 9% />:734.=% +/?-S97;N,.B% # % ?970-742S@%
K-70R3/9% 9% -7B/2,% M,9,-2/K/% K7:7?4.1,3?/K/% +/:;37C3%
?7-47<.%-,:.?24/9/K/%7?/3<.1,3?/K/%.8:R1,2.A%?*) u %%

M7<S,% ?-R+2S,% .8% .89,342S@% 34-R?4R-% 9/% 13,:,22/8% f4
39,-@37/+:,2.A%K7:7?4.2%,%>/:5V.,%/>:734.%+-/34-723 497=%
<;;N.,% -78<,-S% +/-A0?7% +/:6<.:..7-07% 39,4/9S@% :,4= %
K0,% 27>:,07,43A% 9S3/?7A% ?/2E,24-TE.A% K7:7?4.?h%
3R+,-9/B0S% *...% 39,-@+R34/4SC% ,% 47?..% X,% /K-/<2S,%
[>:734.% +-/34-723497=% 9% ?/4/-S@% +-7?4.1,3?.% /A3FR34%
K7:7?4.2.% .% 89,80S % |:.A2.,% /02/K/% 39,-@37?/+:,2.A% *.%
3R+,-9/B07C%27%9,:.1.2R%<.?-/9/:2/9/K/% .8:R1,2.A=%<7:/ %
12/% <,25V,% 3/>349,22S@% *?/3</:/K.1,3?.@C% 97-.7E.B%
4,<+,-74R-S%-,:.?4/9/K/% .8:R1,2.A % A% 9SA9:,2.A% T4 [/K/%
fFF,?47% 3.K27:7% >S:/% +-/9,0,2/% R3-,02,2.,% ?7-4% 9/?- RK%

% 37<S@% >/:5V.@% 39,-@3?/+:,2.B=% 7% 477% X,% 9/?RK%

37<S@% >/:5V.@% 39,-@+R34/4 % e,8R:5474% +-,03479:,2% 27

-3R2?,% M-792,2.% R?78722S@% ?7-4% +/?787:/=%
39,-@37?/+:,2.A%  3/9+707;4% 3% 27+-79:2.<=% KO0,%
<.?-19/:2/9/,% .8:R1,2.,% >/1,,% .24,23.92/% *?-732S,% . 1%

[-72X,9S,% ?-RX?.C=% 7% 3R+,-9/B0S% ,% 3% 27+-79:,2.,<6%%K
-.?4/9/,% 8:R1,2.,% 3:7>,% *KIR>B% E9,4C*0O % c%
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132/92S5<.%  734-/2/<.1,3?.<%  3/>S4.A<% <3AE7%
A9:A;43A % #% 3,24A>-A% 6% Y,-?R-.B% 9% 3/,0.2,2..% 3% K+

%3,24A>-A%6%Y,-?R-.B%9%9,1,-2,B%*9/34/12/BC% f7EK=%

%3,24A>-A%6%I,2,-7%9%3/,0.2,2..%3%Y7-3/<=% %32%-A%6%
Y,-?R-.B% 9% 3/,0.2,2..% 3% 1,2,-/B=% % 3,24A>-A% 6% *-72 9%
+-14.9/34/1A2.% 3% M/2E,<=% % 3,24A>-A% 6% /3,22,,%
-792/0,2349., % M/:2E,%09.X,43A%+/%3/89,80.;,%0U597% 0% %
3,24A>-A=%T7%874,<%+,-,@/0.4%9%3/89,80.,%",9S5%.9%134%69%
2,<% 0/% ?/2E7% <,3AE7 % 98<,2,2.,% 3?:/2,2.A% E,24-7:52/ K/%
39,4.:7% 9% 3,24A>-,% <7?3.<7:52/ % TS34-/% 3/?-7TN7,43A%%
0/:K/47%02A %f 3:.%9%2717:,%<,3AE7%/27%3/3479:A,28473/9%
#% <.2R4=% 4/% ?% ?/2ER% /+.3S97,</K/% +,-./07% 6% ©P173b
<.2R4 %b4.%0722S,%3+-79,0:.9S%. P + + =%K0,%
+/:R0,227A%9S3/47%M/:2E7%87%<,3AE%R<,25V.43A%3%! %0
K-70R37 %1%0,25%/3,22,K/%-792/0,2349.A% M/:2E,% 0/3&7,4%
2,>,32/K/% {?974/-7=% +,-,3,?27TA% % 173/9/B% 2,>,32SB%
<,-.0.72 %M,24A>-5%/0.27?/9/% @/-IN% ?7?%0:A%02,92S @4 7?%
%0:A%2/12S@%27>:,0,2.B%+-7?4.1,3?.%27%93,@%V .-AY@7%
.3751,2.,<% +/:A-2S@% />:734,B% q,<:.% “A% 3-,02.@%
V.-14% T41% 13/>,22/% >:7K/+-.A42SB% +,-./0 % i7?7% +-79.: /=%
+,-9SB% /3,22.B% <,3AE% .8/>..R,4% A32S<.% 02A<=% 7%
142/3.4,:52/% 4,+:7A% +/K/07% 3/807,4% ?/<F/-42S,% R3:/9 .A%
0:A% +-/9,0,2.A% R% 4,:,3?/+7% 93,B% 2/1.=% 0:AN,B3A% /b
+/:R3R4/? %_:792SB%/>p,?4%02,92S@%27>:;0,2.B% 6% N, % 6%
27@/0.43A% 9% 2717:,% 39/,K/% /1,-,02/K/% E.?:7% 7?4.9243-%
+/f4I<R%1734/,%+/A9:,2.,%+A4,2%27%2,<%3472/9.43A%2B %
143:,X.9745%4,<2S,%/>-78/972.A%27%+/9,-@2/34.902,92 /K/%
39,4.:7% </X2/% +-7?4.1,3?.% 9% :;>/B% 4,:,3?/+ % J/% +A42Z%
</X2/% R9.0,45% 07X,% >,8% +-.<,2,2.A% [+4.?. % "3474/12/%
3+-/,E.-/9745% .8/>-7X,2.,% M/:2E7% 27% :.34% >R<7K.%1,- ,8%
+-10,:722/,% 9% 0-RK/<%:.34,%/49,-34., %i3474.=%4/% J<SB%
>,8/+732SB% *@/4A% .% 2,% 37<SB% :R1V.BC% 3+/3/>% 3/@%2S
27>:,0,2.B=%4 ? %+-.%27>:;0,2. A@% 9%4,:,3?/+%.:.%>.22:5%
2RX2/% .& 44 3 % + 8 %
T,8% F.:54-7=% 87N.N7;N,K/% K:78% /4% </N2/K/% 39,4/9/K/%/%
4,+:/9/K/% .8:R1,2.A% M/:2E7=% 3</4-,45% 27% 2,K/% 9% 432/+%
?74,K/-.1,3?.% 87+-,N7,43A% NA% % UR2S% 47?.@% R3:28B%
4->R,43A % "TX,% 9% +/:2:R2.,.=% [27% @/45% % 2,3?/:5?/%
13:,+:A,4% +-.% 27>:,0,2..% 9% 4,:,3?/+=% 2/% >,8/+7327% 0:A%
8-,2.A % J/12/,% 39,4.:/% *W% = C% 2712,4% 39/B% +R45% +
3,24A>-53?/<R% 2,>R% 9% 3/89,80..% U597% 1,-,8% 3R47?.%0+/3
2/9/:R2.A=% .% 27@/0A35% 9% E,24-,% +7-707% +:72,4 % 98,8%

+7-70,% R17349R;:4% % +72,45=% 2/% % 27@I0A43A% 12.% 2fooma0s A1 0%

2,>[:5VI<%RK:/9/<%-7334/A2..%/4%M/:2E7=%T7%M74R-2906%
3/,0.2,2.A %1%+,-9S,%02.%<,3AE7%Y,-?R-.B=%1,2,-7=%Y7-3%
Y% M74R-2% >ROR4% 27 @/0.453A% 9% 3,?4/-,%/?/:1% %/MR=POR%0
874,<%/?/:5E/97227A% +:72,47% 2712,4% RO7:A453A% /4%HSR
Y,-?R-.B61,2,-76Y7-3 % b4.% 4-9% 39,4..7% <7?3.<7:52/%
3>..8A43A% 27%2,>,32/B% 3F,-,% % 3,24A>-A% *+-.%f:/2[E7.%
%K-70R3/9C %¢+K:/9/,%-7334/A2.,%<,X0R%I,2,-/B%.% Y ?3/<%
3/?-74.43A%0/% %<.2R4%O0RK.=%7%Y,-?R-.B%/407:.48A%@%
27%!%K-70R37=%27 @/0A35%+-.%f4/<%9%9,1,-2,BY%f./ AREV-.%

R34-,<.43A% ?% *+.4,-R=% 3% ?/4/-S<% 934R+.4% 9% 3/,0.22"%
3,24A>-A%+-.%F78,% =# %M:,0R;N,B%+:72,4/B%27%+RIRBS%
W% =" C% 3472,4% J,+4R2% *9% 3/89,80..% i/8,-/K7 C=%CIR8 Ko
iX2,,% ?2/4/-IKI% 2/12/,% 39,4.:/% +-1B0,4% % 3,24A>-A% %
f414%X,%0,25%+/14.%+/:2SB%:R22SB%0.3?%+,-,3,1,4%2ER %
3/89,80.A% 1/0/:,A=% .% 0/34.K2,4% *-727% ?% +/:2I'R2.;% * %
3,24A>-AC % e78R<,,43A=% f4/% >R0,4% 2,% :R1V.B% +,-.18% O
27>:,0,2.B% 09R@% 37<S@% 07:?2.@% +:72,4% M/:2,12/B%
3.34,<S=% 4 ? % A-?/345% >:.8?/B% UR2S% >R0,4% <,V745PR%H.
f4.@%K78/9S@%K.K724/9%*9%>.2/?:5%.:.%4,:,3?/+(BY8%I%
eS>% 2/12/,% 39,4.:/% 870,-X.43A% 27% 09/,% 3R4/?=% 7%<874,
+,-,80,4% 9% 3/89,80.,%]927=% R<,25V.9% F78R% 0/% =" %%

% 3,24A>-A% +-/.8/B0,4% +/?-S4..% UR2/B% 89,802/K/%
3?/+:,2.A%G:,A0S=%2/%4,--.4/-..%e/33..% ,K/%</X2/%>R 0,4%
27>:,0745%4/:52/%27%"7:52,<%I/34/?, %Y.2/979%3/89,8 0.,.%
W,:5E7=% 2/12/,% 39,4.:/% 934R+.4% 3/89,80.,% T:.82,E/9%% 9%
F78R% +/3:,02,B% 1,49,-4.% * % 3,24A>-AC% % 3,24A>-A%
R>S97;N.B%3,-+%*W'% = C%3>:.8.43A%3/%37/+:,2.,<%Z2369%
3/89,80..% e7?7=% .% 9% f4/4% X,% 0,25% +,-,B0,4% 9% 3/88,80
U597 %"/34.K2R9% F78S% = =% UR27% 87B<,4% +/:/X,2. %0R%
e,KR:/<%.%M74R-2/<=%.%f4/%3>:.X,2.,%>R0,4%@/-/V/99%/%

9% R4-,22.,% 173S% #% 3,24A>-A % W/2?.B% 3,-+% <,XO0R%UBIR<
A-?.<.% 39,4.:7<.<% b4/% 34/.4% 87+,174:,45% 27% Fl4/+:,2 ?R %
07%0,25%0/%?/2E7%<,3AE7%UR27%934R+.4% 9% F 78R4 MR 2
877?/21.4%39/B%+R45%+/%3,24A>-53?/<R%2,>R%9%3989,88%

9% 3/,022.% 3% Y, -?R-.<% % M+?2B=% .<A%
R9,:..1.97;:NR;3A% F78R% = % ¢3:/9.A% 9.0.</34.% f4/K/%
3>:.X,2.A% >ROR4% 0/3474/12/% @/-IV.% :.V5% 27% ;K,% 345 %
8% A-?.@% +:72,4=% ?7?% >S:/% 3?7872/% 9SV,=% % 3B8Y % 9
<,3AE% 27 @/0A43A% 9% 3/89,80..% ",9S=% 7% M74R-2% 99838/89,8
U597 % % <+.4,-% />/3/>:,22/% 872.<7,4% +/:/X,2.,.% 9%
3/89,80..% M4-,:5E7=% A9:AA35% 37<S<% A-?.<% 39,4.:/<%
2/12/K/%2,>7%.%37</B%0/34R+2/B%0:A%27>:;0,2.B%+: 72/B %
G-/0/:X.4,:52/345%9.0.</34.%K78/9/K/%K.K7247%3/3479 :A,4%
1?1:1% '= % 173/9=% 4/K07% ?7?% 0-RK.,% +:72,4S5% 9.0S%, 280 >
1737 % +3:/9.A% 9.0.</34.% +7-707% .8% 4-,@% +:72,4% 27%
9,1,-2,<%2,>,%>R0R4%>:7K/+-.A42S5%:.V5%9%;X2S @%-7B@=%
4?2% 27?:/12% f?:.44.2.% *90/:5% 7?/4/-/B% 09.XR43A% 93,%
>:RX07;N.,%39,4.:7C% ?%K/-.8/24R% 9%f4/%9-,<A%9,35<7%8%
b4/% +-.9/0.4% ?% 4/<R=% 14/% 9% 3-,02.@% .% 3,9,-2S@B®@IH
0722S,% +:72,45% >R0R4% 87 @/0.45% /02/9-,<,22/% 3% M/: 28
*Y,-?R-.BC% ..% 2,<2/K.<% +/802,, % U.V5% [,2,-R% </X2/%
+/+S47453A% -78K:A0,45% 9% >.2/?:5% *7% 9/% 94/-IB% +2/%h
<,3AE7%.%2,9//-RX,22S<%K:78/<C%2,9S3/?/%270%K/-.8 < %
M74R-2% 477?X,% +/A9.43A% 27% 2,>,% +/3:,% 3,-,0.25% 3,285%
2/% RX,% 27% R4-,22,<% 2,>, % *-72% *9% 3/89,80..% 1/0/:,A€.%
J,+4R2% *9% 3/89,80..% i/8,-/K7C% 9.025% 270% K/-.8/24/<%
0/:5V,%0-RK.@% +:72,4=% 2/% 27B4.% .@% </X2/% :.V5% IP5Y2/
.2.% 4,:,3?/+% *3% +/</N5;% 89,802S@% ?7-4% 9% 1% 87% B%,:

&% K/07C % 1% >,8:R22S,% 2/1.% «-72% </X2/% +/+S47453A%
-78K:A0,45%2,9//-RX,22S5<%K:78/< %J7%2,>,%3,24A>-A%OR4%
27>:,07453A% % ?/<,4% 3% -731,42S<% >:,3?/<% 9SV,% %

c  %*O #%eC=%uc %*"uC=%)DL %*O &% C=%

% *O % E{C=% uc % *&uC% .% 270,:79V7 A%
<2/KI% VR<7% ?/<,47% n/:<37 % M7</B% A-?/B% *#= C% .8% 2.@
>R0,4%)DL  %*O &% C=%7?/4/-7TA%09.X,43A%27% 3,9%+/%
3/89,80.A<% ,,,2479-7=% _.0-S% .% 1,3/9=% .% >R0,4% 0/34R%2
>4,/ A<% 27V,B% 34-72S% 9/% 94/-/B% +/:/9.2,% <,3AE7 %
MRK.,%?/<,4S%2,%+-,9S3A4%9%>:,3?,% =%-789,% 142989%
+-/A9.4% 3,>A% ?/<,47% n/:<37 % % 734,-1.0/9% 9% 3,24A>%

% M7</B% 0/34R+2/B% >R0,4% 1,347=% %:,3?
?14/-IB% ?% ?/2ER% <,3AE7% R9,:..1.43A% 0/% =" % q9,80%7A
9,:.1.27% /347:52S@% 734,-/.0/19% >R0,4% 97-5.-/97453A% %
+-,0,.7@% "% 6% % q7% <,3AE% 3% 4,--.4/-..% e/33..% .% M%
*3/K:732/% DD D C% </X2/% >R0,4%
27>:,0745% % +/?-S4.A% % 89,80% 0/% % 734,-1.07<.%
J7.>1:,,%A-?.,%*&= C%89,80S%+/?-/;43A% %.%! %3,24A>-A %
Y,4,/-2S,%+141?.%3,24A>-A% 6% G.3E.0S%.%0,:5476jR-.K.0S %%
Y7?3.<R<7% >:,3?7% 0/34.K2R4% % 0/:K/+,-./0.1,3?.@%

+,-,<,22S@% 89,80 % —% ]927% 6% % 3,24A>-A=% Q% u? % 6% #%

+72,45% 8,<2/B% K-R++S% >RORA% 27@/0.453A% 9% 2,3%:52.@3'3 4 a5 A=0bi06q<. %66% %3, 24A>-A=96Q0%<. 2/3E 7Y BIAIB=%
K-7OR37@%0-RK%/4%0-RK7%9,35%<,3AE %UR27=S%MBME-A (01 4706 6% &% 3.24A>-A=% % - 7R:37% 6% | % 3.24ASLAGb 7-

+-.% F78,% = % 9% 2,3?/:5?.@% K-7T0R37@% ;X2,,.% .@=%%47.2
4,--4/-;% +7-707% +:72,4% =% 0/% % 79KR347% >R0,4%
+,-,<,N7453A% +/% 3/89,80.;% ",9S % 1% 3/89,80.,% 1,3/9%
</:/0/IB% <,3AE% +,-,B0,4% RX,% +-.% F78,% = =% 7% +,-9R;%
1,49,-45%934-,4.4%#% 3,24A>-A% 9% 3/89,80..% M?/-+./27%8%
89,80S%;j247-,3C %G/4-74.9%3R4?.%27%+,-,3,1,2.,%3/880.A%

0<,,2/3E7=% UR27% +,-,B0,4% 9% 3/89,80.,.% M4-,:5E7% .%

0-RK.@% >R0,4% Q% u?%*= C %T:,37% % —% _,-?R:,379:43434
= =967%/347:525,%89,805%2,%+-,9S3A4%9%<773.<R<,38%%
#= % 1+,-74.92S,% 39,0,2.A% +/% 2,>,32S<% [>p,?47<% %
A9:,2.A<% .<,;43A% 27% 37B4,% 0:A% 27>:;074,:,B% %
732/K/%2,>7%.%R3+,V2S@%27>:;0,2.B<%

7-'&+720- (8




# 33

0a34/12.? %
0 %
%
M47-7B4,35% />879,34.35% /+4.1,3?.<% .3?74,:<%

0.7<,4-1<% <<% .% R9,:.1,2.,<% #6"@ % M% +/</N5;%
47?/K1%.3?74,:A%RX,%+/%/>N,B%?7-4,%9S%:,K?/%27%0,4,
[?-,342/34.% [>p,?47=% 7% .2/K0O7% .% 37<% [>p,?4%
27>:50,2.A% M,B173% 9% </OR% 9/V:.% .3?74,.% 3%
?-732/B% 4/1?/B % 1% 2.@% 27% 34,?:SV?/=% 1,-,8% ?/4/-1,%
3</4-.<%27%2,>/=%+-/,E.-R,43A% ?-7327A%4/1?7 % W7?/B%
.3?74,:5%2,%.<,,4%R9,:.1,2.A=%.%+-.K/0,2%4/:5?/%0:A%
279,0,2.A% 27% A-?R;% /+/-2R;% 89,80R % g:.% 0:A%
+/8.E.[2.-1972.A% 4,.,3?2/+7% 3% ?/<+5;4,-25<%
279,0,2.,<%*a 60 C %

) +

%

G/0K/4/954,%2,/>@/0.<S,%/?R:A-S%.%:.28S%T7-:/R %

NA%  27>:50,2.B%  />p,?4/9% KIR>/?IKI%  ?/3</37%
2,>@/0.<S% -782S,% R9,.1,2.A=% 7% .2/KO7% 07X,%
0/9/:52/% 3.:52S, % 12.% +/270/>A43A% 27<=% ?/K07% <S%
@1/4.<%-733</4-,45%0,47:.%9%V7-/9S@%3?/+:,2. A@%.:.%
11,25% <7:,25?.,% 4R<722/34.=% 27+-.<,-% 47?.,=% ?7?%
+:72,47-2S,% W7?2X,% +/0K/4/954,% 3+,E.7:525,%
39,4/F.:54-S=% ,3:.% 477?.,% R% 973% ,345=% ,3:.% 2,4=% 4/%
2734/A4,:52/%-,?/<,20R;%/>879,34.35%3+,E.7:525<.%
F.:54-7<.% 0:A% 27>:;0,2.B% 4R<722/34,B=% 27+-.<,-%
—PO6I=%Eddd=%|uQ %%

}Y734/% -,?/<,20R;4% 27% 27>:;0,2.A% >-745% 1,-2R;%
47725=% -78<,-S% ?/4/-IB% +/89/:A;4% 97<% 277?-S45%
K/:/9R% .% +-.?-S45% K:787% .% /?R:A-% 47?7=% 14/>S% $6?/97A
8739,4?7% 2,% +/+707:7% 9% K:787% .% 2,% >..?/97:7% 27%
1.287@% /?RIAA-7T% % 3/X7:,2.,=% 3,B173% +/14.%
2,9/8</X2/% 27B4.% <,34/% 27>:,0,2.A% +/:2/345;%
39/>/02/,% /4% 8739,4?. %1,80,%27B0,43A% 2,279.342SB%
F/27-5=%07X,%.%27%/407:,2..=%?/4/-SB%>R0,4%+/-4.45%
27>:0,2.A%

G/0K/4/954,% ?% 27>:;0,2.A<% RO0/>2SB% 34R:51.7=%
27>:50,2.A% 9% 2,R0/>2/B% +/8,% +-.9/0.4% ?%
27+-AX,2.A<% <SVE% .% 2,/3/82722/B% 870,-X?.%
0S@72.A=% 14/% 47?X,% 2,% 3+/3/>349R;4% ?71,349,22/<R%
27>:0,2.;% J,@974?7% ?.3:/-107% +/-4.4% 2/12/,%
8-2.,% ]+S425,% 27>:,074,:% +,-,0% 37<S<.%
27>:;0,2.A<.%0,:7;4% ?/-14?.,=%<,25V,% +/:<.2R4S5=%
.24,23.925,% 0S@74,.52S,% R+-7X2,2.A=% 14/>S%
27354.45% ?-/95% ?2.3:/-10/< % G-.347:52S,%
93<74-.972..% 9% [?R:A-% 47?X,% +-.9/0A4% 9%
2,/13/182722/B% 870,-X?,% 0S@72.A=% 47?% 14/% 0,:7B4,%
2,>/:5V.,.%+,-,-S9S5%9/%9-,<A%27>:,0,2.B %

fN,% /02/B% @.4-1345;=% 7?/4/-IB% +/:58R;43A%
27>:,074,:.%9%4,:,3?/+=%f4/%1,-27 A% +/9A8?7% 27% K%%8
1/6+,-9S@=% /27% +/89/:A,4% 2,% 87X<R-.9745% K:78=% /4%
f4/K/%9/182.?7,4% 27+-AX,2.,% 9/% 9-,<A% 27>:;0,2.B=% 7%
9/694/-S@=%<,2AA% +/9A8?R% 3% K:787% 27%K:78=988S%</X 4,
.3+/:58/9745% /0.2% K:78% 0:A% 27>:;0,2.B=% 3/@-72AA%
T07+47E.;% ?% 2/12/<R% 8-,2.;=% 7% 94/-/B% K:78% 0:A%
-733<74-.972.A%?7-4%89,802/K/%2,>7 %
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