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7. Oldenburger 3D-Tage
Optische 3D-Messtechnik

Photogrammetrie
Laserscanning

30. / 31. Januar 2008

in Oldenburg (Oldb.)

Veranstalter:
Institut für Angewandte Photogrammetrie und

Geoinformatik (IAPG)
FH Oldenburg / Ostfriesland / Wilhelmshaven

Arbeitskreis Nahbereichsphotogrammetrie
Deutsche Gesellschaft für Photogrammetrie,
Fernerkundung und Geoinformation (DGPF)

www.fh-oow.de/3dtage

Vortragsanmeldungen
bis 05.11.2007

Studienbücher der Geographie

Geographie und
Fernerkundung
von Ernst Löffler, Ulrich Honecker
und Edith Stabel

3. vollst. überarb. u. erg. Aufl., 2005. 287 S., 105 Abb.,
9 Tab., 16 Farbtaf., ISBN 3-443-07140-6, � 29,00

Seit dem Erscheinen der 1. Auflage dieses Buches vor 20
Jahren hat sich die Fernerkundung mit ungebrochener
Dynamik weiterentwickelt. Besonders beeindruckend sind
dabei ohne Zweifel die damals kaum für möglich gehaltenen
Fortschritte in der Satellitentechnologie und insbesondere
der digitalen Aufnahmetechnik. Gleichzeitig haben die
digitale Datenverarbeitung und Bildklassifizierung, zusam-
men mit dem Einsatz geographischer Informationssysteme,
die Möglichkeiten der Integration, Verschneidung und
Repräsentation von Daten unterschiedlichster Art erheblich
gesteigert. Es war daher notwendig, das Buch nicht nur zu
überarbeiten und zu aktualisieren, sondern ihm auch eine
etwas andere Schwerpunktsetzung zu geben. Dies gilt vor
allem für die stark erweiterten Ausführungen über die digitale Bildverarbeitung und -klassifikation und die Radar-
erkundung. Am Charakter des Buches als Studienbuch wurde nichts geändert; es wird Wert gelegt auf eine ver-
ständliche Darstellung, ohne Vollständigkeit anzustreben.

Gebrüder Borntraeger · Berlin · Stuttgart
Tel. +49 (0)711 351 456-0, mail@schweizerbart.de, www.schweizerbart.de



c!4%. 5.$ l%4(/$%. :52 `.!,93% 6/. $2%)$)-%.3)/.!,%.
k!.$3#(!&433425+452%.

tkqhbg v`kyK rda`rsh`m gndbgrsdssdq E mftxdm wt`m sghmgK c2%3$%.

m(<:25'6\ i(2k1)250$7,&6N /$1'6&$3( 6758&785(N /$1'6&$3( 0(75,&6N n,'$5N Uf $1$/<6,6

c%675$&7\ f$7$ $1' 0(7+2'6 )25 7+( $1$/<6,6 2)
7+5((O',0(16,21$/ /$1'6&$3( 6758&785(6P n$1'O
6&$3( 0(75,&6 &$1 3529,'( 9$/8$%/( ,1)250$7,21
$%287 7+( &+$5$&7(5,67,& )($785(6 2) $ /$1'6&$3(
6(&7,21P v+,6 ,1)250$7,21 &$1 %( 86(' )25 7+( 385O
326( 2) (19,5210(17$/ 021,725,1* $6 :(// $6 )25
,668(6 2) (&2/2*,&$/ 02'(/,1*P u2 )$5N +2:(9(5N
21/< 7:2 63$7,$/ ',0(16,216 $5( &216,'(5(' ,1 7+,6
0(7+2'2/2*,&$/ )5$0(:25.N :+(5($6 (/(9$7,21 ,6
/$5*(/< ,*125('P v+(5()25(N 7+,6 678'< 75,(6 72 352O
027( 7+( (1+$1&(0(17 2) &20021 /$1'6&$3(
0(75,&6N ,1 3$57,&8/$5 7+( ,17(*5$7,21 2) $63(&76
2) 7+( 7+,5' ',0(16,21P c'-867,1* 7+( &$/&8/$7,21
5287,1(6 2) (67$%/,6+(' TfO0(75,&6 )25 7+( DD758(II
685)$&( *(20(75,(6 2) /$1'6&$3( (/(0(176 $1' 7+(
$'237,21 2) 528*+1(66 3$5$0(7(56 )520 7+( 7(/'
2) 685)$&( 0(752/2*< 3529( 72 %( 3520,6,1* $3O
352$&+(6P o25(29(5N 7+( )2&86 ,6 21 +,*+O48$/,7<
',*,7$/ (/(9$7,21 $1' 685)$&( 02'(/6 JfgoB
fuoK )520 $,5%251( /$6(5 6&$11,1*N :+,&+ $5( $
35(&21',7,21 )25 $ 0($1,1*)8/ UfO$1$/<6,6 2)
/$1'6&$3(6P

|86$00(1)$6681*\ n$1'6&+$)766758.7850$M(
',(1(1 =85 s8$17,7=,(581* '(5 c8635>*81* '(5
n$1'6&+$)76*(67$/7 )@5 |:(&.( '(6 o21,725,1*6N
$%(5 $8&+ $/6 g,1*$1*63$5$0(7(5 ,1 ?.2/2*,6&+(
o2'(//(P d,6+(5 71'(7 '$%(, -('2&+ 0(,67 185 ',(
9>&+(1+$)7( J=:(,7(K f,0(16,21 '(5 n$1'6&+$)7
d(5@&.6,&+7,*81*P k1 ',(6(0 d(,75$* *(+7 (6 80
',( g5:(,7(581* 921 n$1'6&+$)766758.7850$M(1
80 c63(.7( '(5 '5,77(1 f,0(16,21P c/6 9,(/ 9(5O
635(&+(1'( 0(7+2',6&+( c16>7=( (5:(,6(1 6,&+
'$%(, ',( d(5(&+181* *>1*,*(5 TfOu758.7850$M(
0,7 5($/(1 i(20(75,(1 62:,( '(5 g,16$7= 921 r$O
5$0(7(51 $86 '(5 q%(59>&+(1Oo(667(&+1,. Ju85O
)$&( o(752/2*<KP x25$866(7=81* 6,1' -('2&+ j?O
+(1O 81' q%(59>&+(102'(//( $86 '(0 c,5%251(O
n$6(56&$11,1*N $8) '(5(1 c86:(5781* '(5 h2.86
',(6(6 d(,75$*(6 /,(*7P

P c)% $2)44% c)-%.3)/. $%2
k!.$3#(!&433425+452

f,( NNn$1'6&+$)766758.785DDN 2'(5 $1'(56
$86*('5@&.7 '$6 NNo867(5DD 2'(5 NNo26$,.DD
(,1(5 n$1'6&+$)7N (5*,%7 6,&+ 1$&+ (,1(0 ,1
'(5 n$1'6&+$)76?.2/2*,( ,1=:,6&+(1 :(,7
9(5%5(,7(7(1 c16$7= $86 '(5 |86$00(16(7O
=81* 81' c125'181* ',6.5(7(5 n$1'O
6&+$)76(/(0(17( JNNr$7&+(6DDK Jh250$1
S[[WKP k1',=(6 =85 n$1'6&+$)766758.785
JNN/$1'6&$3( 0(75,&6DDN NNn$1'6&+$)766758.O
7850$M(DDK 48$17,7=,(5(1 @%(5 0$7+(0$7,O

6&+( h250(/1 ',(6( 5>80/,&+(1o867(5P |,(/
(,1(5 62/&+(1 c1$/<6( 0,7 k1',=(6 ,67 (6N ',(
u758.785 (,1(5 n$1'6&+$)7 $8) '(5 d$6,6 921
9>&+(1ON )250ON 5$1'/,1,(1ON ',9(56,7>76O 81'
7232/2*,(%(6&+5(,%(1'(1 m(11=$+/(1 2%O
-(.7,9 =8 (5)$66(1N =80 |:(&.( '(6o21,72O
5,1*6 =8 '2.80(17,(5(1 2'(5 $/6 g,1*$1*6O
3$5$0(7(5 )@5 /$1'6&+$)76?.2/2*,6&+( u,O
08/$7,21602'(//( =85 x(5)@*81* =8 67(//(1P
d,6+(5,*( n$1'6&+$)766758.7850$M( %(O

5@&.6,&+7,*(1 $//(5',1*6 0(,67 185 ',( 9>O
&+(1+$)7( J=:(,7(K f,0(16,21 '(5 n$1'O
6&+$)7P ~.2/2*,6&+ %('(876$0( '5(,',0(1O

o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOVK rM QQT>QRWK U `""M

SVUTOZUXVBRYBTRRYBRTTW C UPWR
B TRRY firh BgP u&+:(,=(5%$57I6&+( x(5/$*6%8&++$1'/81*N fOYRSYX u7877*$57



6,21$/( u758.785(1 :,( ',( j?+(1$8635>O
*81*(1 '(5 (,1=(/1(1 n$1'6&+$)76(/(0(17(
2'(5 j?+(1',5(5(1=(1 =8 %(1$&+%$57(1
r$7&+(6 :(5'(1 %,6+(5 1,&+7 2'(5 .$80 (,1O
%(=2*(1N (%(162 ',( f,5(5(1=,(581* '(5
j?+(16758.785 Jv(;785K ,11(5+$/% (,1(5
p87=81*6./$66(P f$5@%(5 +,1$86 /,()(51
925+$1'(1( n$1'6&+$)766758.7850$M( ,16O
%(621'(5( ,1 n$1'6&+$)7(1 0,7 $86*(35>*O
7(0 t(/,() 81*(1$8(N 921 '(5 t($/,7>7 =PvP
67$5. $%:(,&+(1'(y(57(N '$ 6,( 185 ',(h/>O
&+( ,1 ,+5(5 =:(,',0(16,21$/(1c8635>*81*
%(5@&.6,&+7,*(1P f$%(, :(5'(1 1,&+7 ',( 5(O
$/(1 q%(59>&+(1 81' t$1'/>1*(1 '(5
n$1'6&+$)76(/(0(17( ,1 ',(d(5(&+181* (,1O
%(=2*(1N 621'(51 '(5(1 r52-(.7,21 $8) (,1(
+25,=217$/( h/>&+(P

f,( i(20253+2/2*,( $/6 ./$66,6&+( f,6O
=,3/,1 =85 w17(568&+81* '(5 )250%,/'(1'(1
r52=(66( '(5g5'2%(59>&+( %,(7(7 =:$5 =$+/O
5(,&+( c16>7=( =85 g5)$6681* 81' m/$66,7O
.$7,21 '(6 i(25(/,()6 J=P dP f,.$8 H
u&+0,'7 S[[[N r,.( TRRRN y,/621 H i$/O
/$17 TRRRK] (,1( c1:(1'81* 921 *(2025O
3+2/2*,6&+(1 t(/,()3$5$0(7(51 :,( m859$O
785(1N g;326,7,21 2'(5j$1*1(,*81* $8) .$O
7(*25,$/( n$1'6&+$)760867(5 ,67 -('2&+ 0,7O
817(5 352%/(0$7,6&+ 81' (,1(g,1%,1'81* ,1
'$6 2%(1 (5:>+17( m21=(37 '(5 d(6&+5(,O
%81* 921 n$1'6&+$)76026$,.(1 0,7 u758.O
7850$M(1 1,&+7 ,00(5 0?*/,&+P

}+1/,&+(6 *,/7 )@5 $1'(5( v(&+1,.(1P c8)
(,1)$&+( 0(7+2',6&+( j(5$1*(+(16:(,6(1
=85q%(59>&+(1$1$/<6( ,0t$+0(1 921x(O
*(7$7,216817(568&+81*(1 9(5:(,67 %(5(,76
d($620 JS[ZUKN .203/(;(5( c16>7=( '$=8
71'(1 6,&+ =P dP %(, f251(5 (7 $/P JTRRTKP
g,1)$&+(o29,1*y,1'2:Oc/*25,7+0(1 =85
s8$17,7=,(581* '(5 i(/>1'()250 6&+/$*(1
o&p$% JS[[TK 81' d/$6=&=<16., JS[[YK
925P k1 '(1 $//*(0(,1(1 m$121 '(5 9,(/)$&+
(5352%7(1 n$1'6&+$)766758.7850$M( +$%(1
-('2&+ $8&+ ',(6( m21=(37( %,6+(5 .(,1(1
g,1*$1* *()81'(1P

k1 (,1(5 921 '(5 f(876&+(1 h256&+81*6O
*(0(,16&+$)7 JfhiK 71$1=,(57(1 w17(568O
&+81* :,5' '$+(5 '(5 h5$*( 1$&+*(*$1*(1N
:,( ',( '5,77( f,0(16,21 '85&+ *((,*1(7(
o$M=$+/(1 81' o(7+2'(1 ,1 '(5 n$1'O
6&+$)766758.785$1$/<6( %(5@&.6,&+7,*7 :(5O
'(1 .$11P k1 ',(6(0d(,75$* 67(+(1 ',(c1$O

/<6( 921 ',*,7$/(1 i(/>1'(O 81' q%(59>O
&+(102'(//(1 81' ',( 0(7+2',6&+( j(5$1O
*(+(16:(,6( =85 k17(*5$7,21 '(5 '5,77(1 f,O
0(16,21 ,1 n$1'6&+$)766758.7850$M( ,0
o,77(/381.7P
h2/*(1'(u,78$7,21(1 6,1' '(1.%$5N ,1 '(O

1(1 ',( k17(*5$7,21 921 UfOc63(.7(1 ,1 ',(
u758.785$1$/<6( $/6 6,1192// (56&+(,17 J6P$P
c%%P SK\

A d(5(&+181* '(5 NN5($/(1DD h/>&+(1 81'
w0)>1*( 921 n$1'6&+$)76(/(0(17(1
%=:P f,67$1=(1 =:,6&+(1 q%-(.7(1 $8)
'(5 i581'/$*( 921 f,*,7$/(1 j?+(102O
'(//(1 JfjoK]

A d(5@&.6,&+7,*81* 921 q%(59>&+(1
J(,16&+/P x(*(7$7,21N i(%>8'(N PPK $8) '(5
i581'/$*( 921 f,*,7$/(1 q%(59>&+(1O
02'(//(1 JfqoKN =P dP $86 c,5%251(On$O
6(56&$11,1*Of$7(1]

A j?+(1',5(5(1=(1 =:,6&+(1 '(1 (,1=(/1(1
n$1'6&+$)76(/(0(17(1]

A j?+(16758.785(1 ,11(5+$/% '(5 p87O
=81*6./$66(1 %=:P (,1=(/1(1 r$7&+(6
Ju758.785 '(5 m2175$67(N =P dP @%(5 v(;O
7857/7(5 $8) i581'/$*( '(6 fqoKP

d(,63,(/( )@5 ',( c1:(1'81* 62/&+(5 UfO
n$1'6&+$)766758.7850$M( ,1 '(5 n$1'O
6&+$)76?.2/2*,( .?11(1 o(7+2'(1 '(5
n$1'6&+$)76%(:(5781* )@5 ',( t$803/$O
181*N ',(j$%,7$702'(//,(581* 2'(5 ',(w1O
7(568&+81* )81.7,21$/(5c63(.7( 921h2567O
%(67>1'(1 ,1 c%+>1*,*.(,7 921 ,+5(5 q%(5O
9>&+(16758.785 6(,1P u2 +$%(1 %(5(,76 =$+/O
5(,&+( u78',(1 *(=(,*7N '$66 ',( 7232*5$3+,O
6&+(1 g,*(16&+$)7(1 81' q%(59>&+(1&+$O
5$.7(5,67,.$ (,1(6 n$1'6&+$)765$80(6 )@5
9,(/( ?.2/2*,6&+( h81.7,21(1 (,1(1 =(175$O
/(1 h$.725 '$567(//(1P d(, u:$1621 (7 $/P
JS[ZZK 6,1' %(,63,(/6:(,6( ',( 817(56&+,('/,O
&+(1 c86:,5.81*(1 921 q%(59>&+(1)25O
0(1 $8) d2'(1O 81' n8)77(03(5$785N d2O
'(1)(8&+7(N u725O 81' g1(5*,(675?0( 62:,(
q5*$1,60(1 %(6&+5,(%(1Pq.( JS[YZK %(7217
925 $//(0 ',( d('(8781* '(5 i(/>1'()250
$8) o,.52O 81' o(62./,0$ 81' 67(//7 ',(
g5(.7( '(5 q%(59>&+(15$8,*.(,7 $8) n8)7O
%(:(*81* 81' y,1'*(6&+:,1',*.(,7 '$5P
d$,/(< JTRRVK 9(5:(,67 $8) ',(t2//( '(6t(O
/,()6 %(, '(5 3+<6,6&+(1f,5(5(1=,(581* 921
~.26<67(0(1P c8&+ '(5 *52M( g,19866 '(6

QQU o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



-#(%'"#+
[2b,1'$'7'#/2,%
"#/ Zc#/$*9d&#,@
/b2'%)#'1

V
1

A
2

V
2

B
2

V
3

V
4

V
5

V
1

A
2

V
2

B
2

V
3

V
4

V
5

S
1

S
3

S
2

S
1

S
3

S
2

h
1

h
2

h
1

h
2

D
1

D
2

D
1

D
2

R
1

R
2

R
1

R
2

W
1

W
2W

1
W
2

A
1

A
2

B
1

B
2

A
1

A
2

B
1

B
2

,&*#&")&$+
" Ubc'1b1+-"#**#
" O'-1-.3#/c2,"

-#(%'"#+
O#/#d&,2,%
/#b*#/ S*9d&#,
2," _+$9,%#

-#(%'"#+
Zc(#)13-*2+#,?
/#*b1'3# Xb%#
'+ \b2+

-#(%'"#+
[2b,1'$'7'#/2,%
3-,
U:&#,%/b"'#,1#,

-#(%'"#+
V"#,1'$'7'#/2,%
4'#"#/)#&/#,"#/
\#*'#$+201#/?
FQ@ #̂512/#,

-#(%'"#+
[2b,1'$'7'#/2,%
O#01b,"#001/2)12/
=7AOA 3-, `9*"#/,>

-#(%'"#+
O#/#d&,2,%
/#b*#/ Q'01b,7#,

,&*#&")&$+
" Ubc'1b1+-"#**#
" O'-1-.3#/c2,"
" P&b/b)1#/'0'#/2,% Xb,"0d&b$1001/2)12/ b**%A

,&*#&")&$+
" T/;,3-*2+#,
" P&b/b)1#/'0'#/2,% Xb,"0d&b$1001/2)12/ b**%A
" ]'#"*2,%001/2)12/#,

,&*#&")&$+
" Ob//'#/#@BV0-*b1'-,04'/)2,%?
" X#c#,0/b2+%/#,7#,
" ]1#.01-,#@]1/2)12/#,?Ubc'1b1+-"#**#
" Xb,"0d&b$1001/2)12/b,b*60#

=7AOA $;/ d-,1/b01 +#1/'d0>

I9 DJ(#)1# ', BI,%*I%# J9 A*6K&#, ', BI,%*I%#

K9 @',5#*-J(#)1# "9 B7&#,2,1#/0K&'#"#

,&*#&")&$+
" Wb*1*2$1@B`b00#/bc$*200
" ]d&b"01-$$b20$9**2,%
" Xb,"0d&b$10901&#1')B@"'3#/0'191
" R/-0'-,0+-"#**#
" Ubc'1b1+-"#**#
#9 DJ#/$*6K&#,01/2)12/

,&*#&")&$+
" R/-0'-,
" Wb*1*2$1@B`b00#/bc$*200
" X#c#,0/b2+01/2)12/#,?

`b,"#//-21#, =a--*-%'#>

$9 F#*'#$+201#/

%9 C,,#/# G1/2)12/

,&*#&")&$+
" O#4'/10d&b$12,%0%#0d&'d&1#
" O'-"'3#/0'191

`""M PY r)45!4)/.%.K $)% $)% h.4%'2!4)/. 6/. RcL`30%+4%. ). $)% k!.$3#(!&433425+452!.!,93% %2&/2L
$%2.M

QQVtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.



i(/>1'(6 $8) ',( c86%,/'81* 921 x(*(7$O
7,216*5$',(17(1 :$5 %(5(,76i(*(167$1' 9,(O
/(5 w17(568&+81*(1 J=P dP u(%$67,$E TRRVKP
g,1( |86$00(1)$6681* '(5 9,(/)>/7,*(1 c6O
3(.7( '(6 |86$00(1+$1*6 =:,6&+(1 7232O
*5$3+,6&+(1 g,*(16&+$)7(1 81' :(,7(5(1
n$1'6&+$)76)81.7,21(1 71'(7 6,&+ =P dP %(,
h/25,16.< JS[[ZKP

f,(c1:(1'81* 921 +(5.?00/,&+(1 TfO
n$1'6&+$)766758.7850$M(1 0,7 5($/(1
q%(59>&+(1 81' 921 q%(59>&+(1,1',=(6
.$11 %(,63,(/6:(,6( )@5j$%,7$702'(//( 81'
d(:(5781*6)5$*(1 ,0 h$//( 921 d,27239(5O
%81'6<67(0(1 5(/(9$17 6(,1P

Q g<(%.).&/2-!4)/.%. :5
n"%2&,;#(% 5.$ s/0/'2!0()%

f,( i(:,1181* 921 t(/,()O 81' q%(59>O
&+(1,1)250$7,21(1 )@5 c86:(5781*(1 ,0
n$1'6&+$)760$M67$% ,67 185 '85&+ )(51(5O
.81'81*6*(67@7=7(x(5)$+5(1 5$7,21(// 0?*O
/,&+P k1 ',(6(0 d(5(,&+ .2117(1 ,1 '(1 9(5O
*$1*(1(1 l$+5(1 (1250( 7(&+1,6&+( h257O
6&+5,77( (5=,(/7 :(5'(1P o,77/(5:(,/( 67(+(1
,16%(621'(5( ,1 f(876&+/$1' 1$+(=8 9>O
&+(1'(&.(1' ',*,7$/( i(/>1'('$7(1 ,1 +2O
+(5 *(20(75,6&+(5 c89?681* =85 x(5)@O
*81*P c/6s8(//(1 (17635(&+(1'(5j?+(1,1O
)250$7,21(1 .200(1 ,1 h5$*(\

A c07/,&+( j?+(1'$7(1N 0(,67 ,1 (,1(5
5>80/,&+(1c89?681* 921 TRo(7(5P f,(O
6(f$7(1 +$%(1 '(1 x257(,/ (,1(5 9>&+(1O
'(&.(1'(1x(5)@*%$5.(,7P f(0 67(+(1 ',(
p$&+7(,/( (,1(5 5(/$7,9 *(5,1*(1 +25,=21O
7$/(1 81' 9(57,.$/(1 c89?681* *(*(1O
@%(5P g,1(y,('(5+2/%$5.(,7 ,67 0(,67 185
,11(5+$/% 6(+5 /$1*(5 |(,75>80( J0(+5(5(
l$+5(K *(*(%(1P k1)250$7,21(1 =85 x(*(O
7$7,21 81' =8 i(%>8'(1 .?11(1 ',(6(1
f$7(1 1,&+7 (171200(1 :(5'(1P

A j?+(1'$7(1 $86 98*=(8**(67@7=7(1 n$6(5O
c8)1$+0(1 Jn,'$5KPc86 '(5 n$8)=(,7 '(5
u,*1$/( 81' '(5 n,&+7*(6&+:,1',*.(,7
:,5' ',( g17)(5181* =80 q57 '(5 u75(8O
81* %(5(&+1(7P f85&+ ',( c86:(5781*
921 h,567O 81' n$67Or8/6( f$7(1 :,5' (6
0?*/,&+N i(/>1'( 81' q%(59>&+(102O
'(//( $%=8/(,7(1P f$7(1 $86 '(0c,5%251(
n$6(56&$11,1* JcnuK 67(+(1 0,77/(5:(,/(

)@5 9,(/( d(5(,&+( f(876&+/$1'6 =85 x(5O
)@*81*P u2 :85'( %(,63,(/6:(,6( d$'(1O
y@577(0%(5* .203/(77 %(92*(1P k1 $1'(O
5(1 d81'(6/>1'(51 :,5' ',( c%'(&.81*
68.=(66,9( (5:(,7(57N '$ 62/&+( f$7(1 ',(
i581'/$*( )@5 ',( c%/(,781* '(6 fioW
'(5n$1'(69(50(6681*6>07(5 6,1'P v527=O
'(0 6,1' $/6p$&+7(,/( ',( :(,7(5+,1 1,&+7
9>&+(1'(&.(1'( x(5)@*%$5.(,7N ',( 81O
7(56&+,('/,&+(1 c8)1$+0(=(,7381.7( '(5
(,1=(/1(1 d(9,(*81*(1 81' ',( 817(5O
6&+,('/,&+( s8$/,7>7 '(5 c8)1$+0(1 $1O
=8)@+5(1P g,1( 08/7,7(0325$/( c86:(5O
781* ,67 185 ,1 '(1 6(/7(167(1 h>//(1
'85&+)@+5%$5P

A t$'$5'$7(1 $86 u$7(//,7(1$8)1$+0(1P c%
o,77( '(6 l$+5(6 TRRY :(5'(1 925$86O
6,&+7/,&+ +2&+ $89?6(1'( j?+(1'$7(1
$86 '(0 (8523>,6&+(1 t$80)$+57352O
*5$00 =85 x(5)@*81* 67(+(1P d,6+(5,*(
u$7(//,7(1:,(gtuOSBT uctN lgtuOSN t$O
'$56$7 2'(5 g19,6$7 /,()(57(1 (,1( *(20(7O
5,6&+(c89?681* 921 SZASRRo(7(51P f(5
t$'$5Ou$7(//,7 v(55$uctOz :,5' j?+(1O
'$7(1 0,7 (,1(5 5>80/,&+(1 c89?681*
921 %,6 =8 (,1(0 o(7(5 /,()(51P f$0,7
:,5' '(5 c1:(1'81*6%(5(,&+ '(6 c,5%25O
1( n$6(56&$11,1* JcnuK (55(,&+7P f(5 :(O
6(17/,&+( x257(,/ '(5 6$7(//,7(1*(67@7=7(1
g5+(%81* /,(*7 ,1 '(5 o?*/,&+.(,7N $8&+
=(,7/,&+( x(5>1'(581*(1 =8 (5)$66(1N '$
'(5 u$7(//,7 08/7,7(0325$/( c8)1$+0(1
0,7 (,1(5y,('(5+2/5$7( 921 TOV v$*(1 *(O
67$77(7P y(11 $8&+ (,1( 62/&+ +2+( c8)O
1$+0()5(48(1= )@5 c86:(5781*(1 $8)
g%(1( '(5 n$1'6&+$)7 .$80 5(/(9$17 ,67N
62 .?11(1 '(112&+ x(5*/(,&+( =:,6&+(1
x(*(7$7,2163(5,2'( 81' p,&+7Ox(*(7$O
7,2163(5,2'( ,17(5(66$17( 1(8( c63(.7(
(5?51(1P d,6+(5 :$5(1 62/&+( x(5*/(,&+(
.$80 0?*/,&+N '$ 62/&+( c8)1$+0(1
0(,67 )@5 ',( g5)$6681* '(5i(/>1'(2%(5O
9>&+( .21=,3,(57 :(5'(1 81' '$+(5 /$8%O
)5(,( x(*(7$7,21 $/6 *@167,* (5$&+7(7 :,5'P
f$+(5 :(5'(1 cnuOu=(1(1 ,1 '(5 t(*(/
$86 6,1*8/>5(1c8)1$+0(1 *(:211(1N ',(
$8M(5'(0 0(,67 $8M(5+$/% '(5 x(*(7$O
7,2163(5,2'( '85&+*()@+57 :(5'(1P

v527= '(5 *87(1 x(5)@*%$5.(,7 .$11 )(67*(O
67(//7 :(5'(1N '$66 ',( o?*/,&+.(,7(1 62/O

QQW o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



`""M QY k!'% $%2 s%34'%")%4%M

&+(5 f$7(1 ,1 '(5 ?.2/2*,6&+(1 h256&+81*
%,6/$1* 185 81=85(,&+(1' *(187=7 :(5'(1P
g,1 i581' +,(5)@5 .$11 ,1 '(5 6&+:,(5,*(1
0(7+2',6&+(1 d(+(556&+%$5.(,7 ',(6(5 6(+5
*52M(1 f$7(16>7=( 81' '(0 +2+(1 k1)25O
0$7,216*(+$/7 *(6(+(1 :(5'(1P y,5 817(5O
68&+7(1 '$+(5 ',( c1:(1'%$5.(,7 9(56&+,(O
'(1(5 f$7(1*581'/$*(1 925 '(0 j,17(5O
*581' '(5 (17:,&.(/7(1 o(7+2',. )@5 ',(
UfOBVfOn$1'6&+$)766758.785$1$/<6(P

R s%34'%")%4% 5.$c!4%.'25.$,!'%.

c/6 v(67*(%,(7( 62//7(1 n$1'6&+$)7(1 ,1 68%O
85%$1(1 t>80(1 0,7 -(:(,/6 $86*(35>*7(0
t(/,()N $%(5 817(56&+,('/,&+(1 1$7855>80/,O
&+(1 x25$866(7=81*(1 ',(1(1P c8)*581'
'(5 817(56&+,('/,&+(1 g17:,&./81*69(5/>8)(
'(5 n$1'187=81* ,1 q67O 81' y(67'(876&+O
/$1' :85'(1 (,1 w17(568&+81*65$80 ,1
u$&+6(1 Jp$7,21$/3$5.5(*,21 u>&+6,6&+(
u&+:(,=K 81' (,1 :(,7(5(5 ,1 u@':(67O
'(876&+/$1' Ju&+:>%,6&+(c/%K $86*(:>+/7P
k1 %(,'(1 t(*,21(1 :85'(1 -(:(,/6 TW .0T

*52M( v(67*(%,(7( $%*(*5(1=7 Jc%%P TKP
f,( v(679>&+( d$' w5$&+ ,67 '85&+ 6(+5

67$5.( t(/,()817(56&+,('( ,0 d(5(,&+ '(6
c/%75$8)6 62:,( (,1(p87=81*60,6&+81*$86
y>/'(51 ,0 Ju7(,/OKj$1*%(5(,&+N *52M9>O
&+,*( u75(82%67:,(6(1 ,0 w17(5+$1*%(O
5(,&+N u,('/81*(1 81' u8%85%$16,(581*6O
352=(66( ,0 v$/5$80 81' c&.(59>&+(1 $8)

'(5 j2&+9>&+( *(.(11=(,&+1(7P k0 d(5(,&+
'(5 u>&+6,6&+(1 u&+:(,=N ',( '85&+ =80(,67
/$1':,576&+$)7/,&+ *(187=7( g%(1+(,7(1N
@%(5:,(*(1' %(:$/'(7( u$1'67(,1)(/6*(%,(O
7( A '85&+=2*(1 921 u&+/8&+7(1N v$)(/%(5O
*(1 81' 6&+525(1 h(/6:>1'(1 A 62:,( '$6
g/%7$/ *(35>*7 ,67N :85'(1 =:(, 817(56&+,('O
/,&+ 6758.785,(57( v(679>&+(1 $86*(:>+/7\
f,( v(679>&+(t26(17+$/N ',( 9(5*/(,&+6:(,O
6( *(5,1*( t(/,()817(56&+,('( $8):(,67 81'
1(%(1 (,1(0 *(5,1*(1 c17(,/ c&.(59>&+(1
+$8376>&+/,&+ :$/'%(67$1'(1 ,67P f,( v(67O
9>&+( t$7+(1 80)$667 '$*(*(1 0,7 (,1(0
c866&+1,77 '(6 g/%7$/6 81' '(1 $1*5(1=(1O
'(1 j$1*O 81' h(/6%(5(,&+(1 (,1 67$5. %(O
:(*7(6 t(/,()N :(11 $8&+ ',( $%62/87(1j?O
+(1817(56&+,('( 0,7 &$P STR0 *(5,1*(5 $/6
,1 d$' w5$&+ $86)$//(1P f,( p87=81* 6(7=7
6,&+ $86 c&.(5O 81' i5@1/$1'9>&+(1N
y$/'O 81' h(/6O 62:,( u,('/81*6%(5(,&+(1
=86$00(1P

c!4%.'25.$,!'%. ). $%. s%34'%")%4%.

w0 ',( (17:,&.(/7(1o(7+2'(1 81' k1',=(6
$8) ,+5( g,*(16&+$)7(1 81' ,+5( u(16,7,9,7>7
+,1 @%(535@)(1 =8 .?11(1N :85'( (,1 u(7
9(56&+,('(1(5 5($/(5 81' .@167/,&+ *(1(5,(5O
7(5 j?+(102'(//( =86$00(1*(67(//7N '85&+
',( 6,&+ (,1( d$1'%5(,7( $1 UfOu,78$7,21(1
$%%,/'(1 />667P c/6 5($/( j?+(102'(//(
',(17(1 '$=8 c866&+1,77( $86 817(56&+,('O

QQXtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.



`""M RYf%,;.$%L5.$n"%2&,;#(%.-/$%,, &=2 $!3s%34'%")%4a!$t2!#( !53`)2"/2.%k!3%23#!..).'L
c!4%.M

/,&+ 67$5. 5(/,(7(57(1 d(5(,&+(1 f,*,7$/(5
i(/>1'(O 81' q%(59>&+(102'(//( $86 '(0
c,5%251( n$6(56&$11,1* 62:,( '(0 $07/,O
&+(1 f,*,7$/(1 i(/>1'(02'(// JfioTRK
'(5n$1'(69(50(6681*6>07(5Ph@5 ',(u>&+O
6,6&+( u&+:(,= 67$00(1 ',( n$6(56&$11(5O
f$7(1 $86 (,1(5 d(9,(*81* 0,7 '(0 u(1625O
6<67(0 h$/&21 '(5 h,50$ v2326<6 ,0 c35,/
TRRWP f$%(, :85'(1 237,6&+( d,/''$7(1 81'
n$6(50(6681*(1 6,08/7$1 (5)$667 Jv5200O
/(5 H e6$3/29,&6 TRRXKP k0 d(5(,&+ d$'
w5$&+ .2117(1 920 n$1'(69(50(6681*6O
$07 d$'(1Oy@577(0%(5* c8)1$+0(1 0,7
'(0 n$6(56&$11(5 cnvo STTW '(5 h,50$
q37(&+ 920 h(%58$5 TRRT %(=2*(1 :(5'(1P
c8)*(1200(1 :85'(1 -(:(,/6 h,567O 81'
n$67Or8/6(Of$7(1P f,( r81.7',&+7(1 /$*(1
'$%(, ,1 '(5 u>&+6,6&+(1 u&+:(,= %(, X
r81.7(1 352 0TN :>+5(1' )@5 ',(c8)1$+0(
,0 v(67*(%,(7 w5$&+ 920 n$1'(69(50(6O
6816*$07 d$'(1Oy@577(0%(5* (,1 0,77/(5(5
r81.7$%67$1' 921 SNW0 $1*(*(%(1 :,5'P

k0i(*(16$7= =8c86:(5781*(1 %(,63,(/6O
:(,6( 921 d/$6&+.( (7 $/P JTRRVKN ',( )@5
',( c%/(,781* 921 k1)250$7,21(1 =8 '5(,',O
0(16,21$/(1 x(*(7$7,216758.785(1 ',5(.7
',( h,567O 81' n$67Or8/6(Of$7(1 9(5:(1'(O
7(1N:85'(1 921 816 =81>&+67i(/>1'(O 81'
q%(59>&+(102'(//( $8) t$67(5%$6,6 (567(//7
J9*/P c%%P UKP f85&+ ',( vw f5(6'(1 Jk167,O

787 )@5 r+272*5$00(75,( 81' h(51(5.81O
'81*KN :85'(1 ',( t2+'$7(1 0,7 '(5 u2)7O
:$5( ueqrg $8)%(5(,7(7P |80 x(5*/(,&+
:85'( )@5d$'w5$&+ =86>7=/,&+ $0n(,%1,=O
k167,787 )@5 ?.2/2*,6&+( t$80(17:,&./81*
(,1( v5,$1*8/$7,21 '(5 r81.7'$7(1 =8 (,1(0
j?+(102'(// '85&+*()@+57P
f$6 $%*(/(,7(7( q%(59>&+(102'(// />667

817(56&+,('/,&+(f,&+7(6758.785(1 (5.(11(1
Jc%%P VKP g6 6,1' 62:2+/ (,1=(/1( i(+?/=O
81' d$806758.785(1N /2&.(5( d$80:,(6(1
,1 :$+//26(5 Ju75(82%67:,(6(K 81' 5(,+(1O
:(,6(5 c125'181* Jq%673/$17$*(K $%/(,7O
%$5P c8&+ y$/'%(5(,&+( /$66(1 6,&+ %(5(,76
9,68(// ,1y>/'(5 0,7 *(6&+/266(1(5 2'(5 ',)O
)(5(1=,(57(5 j?+(16758.785 817(57(,/(1N
c85256781*(1 81'n,&+781*(1 6,1' (5.(11O
%$5P g,1( :(,7(5( i5833( %,/'(1 ',( u,('O
/81*6%(5(,&+(N ,1 '(1(1 6,&+ (%(1)$//6 817(5O
6&+,('/,&+( f,&+7(*5$'( )(6767(//(1 /$66(1P
h@5 ',( %(,'(1w17(568&+81*6*(%,(7( 67(O

+(1 :(,7(5( d,/'O 81' m$57(1'$7(16>7=( =85
x(5)@*81*N ',( =85 1$&+)2/*(1'(1 d($5O
%(,781* ,1 (,1( +202*(1( 81' (,1+(,7/,&+(
ikuOf$7(1%$6,6 @%(5)@+57 :85'(1P f$=8
*(+?5(1 $.78(//(f$7(1 =85h/>&+(1187=81*
$86 '(0 c07/,&+Ov232*5$3+,6&+(1 k1)25O
0$7,2166<67(0 JcvmkuKN d,/''$7(1 )@5
'$6 w17(568&+81*6*(%,(7 NNu>&+6,6&+(
u&+:(,=DDN q57+2/8)7%,/'(5 $86 '(0 l$+5

QRO o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



Nd)#/ Nd)#/ +'1Nd)#/ Nd)#/ +'1Nd)#/ Nd)#/ +'1Nd)#/ Nd)#/ +'1
S#*"%#&:*7#,S#*"%#&:*7#,S#*"%#&:*7#,S#*"%#&:*7#,

]1/#2-c014'#0# Zc01.*b,1b%# N2$$-/012,%]1/#2-c014'#0# Zc01.*b,1b%# N2$$-/012,%]1/#2-c014'#0# Zc01.*b,1b%# N2$$-/012,%]1/#2-c014'#0# Zc01.*b,1b%# N2$$-/012,%

`b*"`b*"`b*"`b*"
+'1 X'd&12,%+'1 X'd&12,%+'1 X'd&12,%+'1 X'd&12,%

`b*" +'1`b*" +'1`b*" +'1`b*" +'1
"'$$#/#,7'#/1#/"'$$#/#,7'#/1#/"'$$#/#,7'#/1#/"'$$#/#,7'#/1#/
U:&#,01/2)12/U:&#,01/2)12/U:&#,01/2)12/U:&#,01/2)12/

`b*" +'1`b*" +'1`b*" +'1`b*" +'1
%#0d&*-00#,#/%#0d&*-00#,#/%#0d&*-00#,#/%#0d&*-00#,#/
U:&#,01/2)12/U:&#,01/2)12/U:&#,01/2)12/U:&#,01/2)12/

]'#"*2,%0c#/#'d&]'#"*2,%0c#/#'d&]'#"*2,%0c#/#'d&]'#"*2,%0c#/#'d&
+'1 T9/1#,+'1 T9/1#,+'1 T9/1#,+'1 T9/1#,

V,,#,01b"1V,,#,01b"1V,,#,01b"1V,,#,01b"1

`""M SY g<(%. 5.$ c)#(4%3425+452%. 5.4%23#()%$,)#(%2 k%"%.32;5-%M

`""M TY RcLk!.$3#(!&43-/$%,, &=2a!$t2!#(K '%.%2)%24 !53`)2"/2.%Lk!3%23#!..%2Lc!4%.5.$ %).%2
p5)#+")2$Lr!4%,,)4%.!5&.!(-%M

S[[YN (,1( kmqpquOu$7(//,7(1%,/'Ou=(1(
$86 '(0 l$+5 TRRS 81' (,1( ',*,7$/(N 08/O
7,63(.75$/( c8)1$+0( '(5 98*=(8**(67@7=O
7(1 m$0(5$ h$/&21 $86 '(0 l$+5 TRRWN 62O
:,( )@5 '$6 i(%,(7 d$' w5$&+ (,1( s8,&.O
%,5'Ou$7(//,7(1Oc8)1$+0( 920 STP SRP TRRXP
|85 x,68$/,6,(581* '(5 i(/>1'((,*(16&+$)O

7(1 .2117(1 '$0,7 UfOn$1'6&+$)7602'(//(
(567(//7 :(5'(1 Jc%%P WKP
|80 v(67 '(5 (17:,&.(/7(1 o(7+2'(1

:85'(1 :(,7(5+,1 %(67,007( t(/,()6,78$7,2O
1(1 .@167/,&+ 1$&+*(67(//7 81' 6,08/,(57]
=P dP :85'(1 '5(,',0(16,21$/( y(//(1 81O
7(56&+,('/,&+(5h5(48(1= *(1(5,(57P u2 /,(M(1

QRPtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.



6,&+ t($.7,21(1 '(5 =8 (17:,&.(/1'(1c1$O
/<6(0(7+2'(1 $8) (,1( %(67,007( c%)2/*(
921 NNt@&.(1DD 81' NNv>/(51DD 817(568&+(1P
f85&+m20%,1$7,21 9(56&+,('(1(5 75,*212O
0(75,6&+(5 h81.7,21(1 .2117(1 $8M(5'(0
NNf20(DD %=:P NNm833(/1DD (5=(8*7 :(5'(1N
',( 6,&+ =P dP $/6 x(5.?53(581* 921 h2567%(O
67>1'(1 9$5,,(5(1'(5 f,&+7( 187=(1 /,(M(1
Jj2(&+67(77(5 (7 $/P TRRXKP

f$5@%(5 +,1$86 .$0(1 t$67(52%(59>O
&+(1 817(56&+,('/,&+(5 )5$.7$/(5 f,0(16,21
%(,0o(7+2'(17(67 =85c1:(1'81*P u2/&+(
q%(59>&+(1 .?11(1 $/6t(35>6(17$7,21 921
t(/,()6 817(56&+,('/,&+(5 t$8,*.(,7 $8)*(O
)$667 :(5'(1P |85 g5=(8*81* )5$.7$/(5
q%(59>&+(1 :85'( '$6 )5(, 9(5)@*%$5(i(2O
k1)250$7,2166<67(0 n$1'6(5) Jy22' TRRWK
9(5:(1'(7P

S l%4(/$%. 5.$ fhrLv%2+:%5'%

h@5 (,1( $'>48$7(d($5%(,781* '(5 %(6&+5,(O
%(1(1h5$*(67(//81* ,67 (,1(g5:(,7(581* '(6
*(%5>8&+/,&+(1ikuOk167580(17$5,806 127O
:(1',*P f,( ,1 i(2Ok1)250$7,2166<67(0(1
:,( '(0:(,7 9(5%5(,7(7(1c5&iku 921gutk
Jgutk TRRWK ,03/(0(17,(57(1 u7$1'$5'O
y(5.=(8*( (5:,(6(1 6,&+ 185 =80 v(,/ 35$.O
7,.$%(/ )@5 (,1(w06(7=81* '(5 127:(1',*(1
o(7+2'(1P |8 ',(6(0 |:(&. :85'( ',( ,1
c5&iku (,1*(%(77(7( g17:,&./81*680*(O
%81* )@5 xdcJx,68$/ d$6,& )25 c33/,&$O
7,216K 81' r+<721Ou&5,37( *(187=7P c/6 9(O
;,%/(6 81' 9,(/6(,7,*(6 y(5.=(8* *(5$'( =85
c1$/<6( 921 ',*,7$/(1i(/>1'(02'(//(1 +$7
6,&+ -('2&+ '$6 r52*5$003$.(7 o$7/$%
Jo$7+y25.6 TRRWK (5:,(6(1P f,( 63(=,(//
$8) o$75,;23(5$7,21(1 =8*(6&+1,77(1(1
h81.7,21(1 81' '(5 02'8/$5( r52*5$00O
$8)%$8 (5/$8%(1 (,1(w06(7=81* 9(5*/(,&+6O
:(,6( .203/(;(5 o(7+2'(1P c/6 p$&+7(,/
'(6 r52*5$003$.(76 ,67 ',( /$1*( t(&+(1O
=(,7 %(, *52M(1 f$7(16>7=(1 =8 1(11(1P

SMP QcLr425+452-!J% -)4 2%!,%.
f%/-%42)%.

x,(/( *>1*,*( n$1'6&+$)766758.7850$M(
%$6,(5(1 $8) '(1y(57(1 '(5 h/>&+(1*5?M(1
81' w0)>1*( '(5 (,1=(/1(1 r$7&+(6 J=P dP

h250Ok1'(; JujkKN i5?M7( h/>&+( JnrkKN
i(6$079>&+( JvcKK 2'(5 $8) 5>80/,&+(1
f,67$1=(1 J=P dP p$&+%$56&+$)760$M( :,(
r52;,0,7< JrtqzKKP k1 *>1*,*(1 ikuOx(5O
)$+5(1 :(5'(1 ',( 5>80/,&+(1 f$7(1 $8)
(,1( 3/$1,0(75,6&+( d(=8*69>&+( 352-,=,(57
81' $8) ',(6(5 d$6,6 ',( y(57( )@5 h/>&+(1
81' f,67$1=(1 $%*(/(,7(7 Jc%%P S%KP h@5 (,O
1(1 */(,&+0>M,* *(1(,*7(1 j$1* 0,7 (,1(5
7$76>&+/,&+(1 j$1*/>1*( 921 SRR0 81' (,O
1(0p(,*81*6:,1.(/ 921 SR] (5*,%7 6,&+ %(,
(,1(5 d5(,7( '(5 h/>&+( 921 (%(1)$//6 SRR0
(,1( 3/$1,0(75,6&+(h/>&+( 921 RP[ZW +$ 81'
(,1( j$1*/>1*( 921 [ZNW0P h@5 (,1(1 62/O
&+(1 j$1* 0,7 (,1(5 p(,*81* 921 UR] ,67
'(5 w17(56&+,(' 6&+21 '(87/,&+ *5?M(5\ f,(
352-,=,(57( h/>&+( %(75>*7 185 12&+ ZNX +$
%=:P ',( j$1*/>1*( RPZXX0P o,7 =81(+O
0(1'(5 j$1*1(,*81* :(5'(1 ',( 7$76>&+/,O
&+(1 h/>&+(1 81' f,67$1=(1 817(56&+>7=7P
k16%(621'(5( ,1 67$5. 5(/,(7(57(0 i(/>1'(
+$1'(/7 (6 6,&+ $/62 .(,1(6)$//6 80 (,1(1 9(5O
1$&+/>66,*%$5(1 w17(56&+,('P d(, '(5 c1O
:(1'81* 62/&+(5 o$M( %(,63,(/6:(,6( )@5
c579(5%5(,781*6$1$/<6(1N j$%,7$702'(//(
2'(5 ',(w17(568&+81* (,1(6 d,27239(5%81O
'(6 .$11 ',(6 921 (5+(%/,&+(5 d('(8781*
6(,1P
k1 (,1(0 (567(1 u&+5,77 :85'(1 '$+(5o(O

7+2'(1 81' y(5.=(8*( )@5 *(%5>8&+/,&+(
i(2Ok1)250$7,2166<67(0( (17:,&.(/7N ',(
$8720$7,6&+ ',( 5($/(1 w0)>1*( 81' h/>O
&+(1,1+$/7( 921 x(.725'$7(1 $8) '(5 d$6,6
(,1(6j?+(102'(//6 %(5(&+1(1P |85d(5(&+O
181* '(5 5($/(1 h/>&+( (,1(6 r2/<*216N %(,O
63,(/6:(,6( (,1(5 p87=81*6(,1+(,7N $86 '(1
t$67(5'$7(1 '(6 j?+(102'(//6 %(67(+(1
0(+5(5( o?*/,&+.(,7(1\

A f,( d(5(&+181* $86 '(5 j$1*1(,*81*N
',( =8925 0,77(/6 o29,1*Oy,1'2:Ov(&+O
12/2*,( $8) '(5 d$6,6 '(6 t$67(5Oj?+(1O
02'(//6 %(5(&+1(7 :85'(P f,( 5($/(q%(5O
9>&+( (,1(5t$67(5=(//( />667 6,&+0,7j,/)(
'(6 m(+5:(576 '(6 e26,186 '(5 j$1*1(,O
*81* $%/(,7(1P

A l(11(66 JTRRVK 6&+/>*7 (,1( .203/,=,(57(O
5(N $%(5 (;$.7(5( o(7+2'( 925N ',( (%(1O
)$//6 $8) (,1(0 o29,1*Oy,1'2:Oc16$7=
%(58+7Pf$%(,:(5'(1 ,1 (,1(5 U4UOp$&+O
%$56&+$)7 $86 '(1 ',$*21$/(1 81' 257+2O

QRQ o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



*21$/(1 |(//1$&+%$51 Z f5(,(&.( -(:(,/6
$86 '(1j?+(1:(57(1'(5|(//0,77(/381.O
7( *(%,/'(7P |85 d(5(&+181* '(5 5($/(1
q%(59>&+( '(5 0,77/(5(1 |(//( '(6 c1$/<O
6()(167(56 0@66(1 ',( -(:(,/,*(1 c17(,/(
'(5 Z f5(,(&.( 6800,(57 :(5'(1P

A f,( d(5(&+181* $86 (,1(0 vkp Jv5,$1*8O
/$7(' k55(*8/$5 p(7:25.K Jgutk TRRWKP

f,( c%/(,781* '(5 5($/(1 q%(59>&+(1:(57(
',(17 1,&+7 185 $/6 d$6,6 )@5 ',( c1$/<6( 0,7
.219(17,21(//(1 TfOn$1'6&+$)766758.785O
0$M(1N (6 .?11(1 '$5@%(5 +,1$86 1(8( k1O
',=(6 *(%,/'(7 :(5'(1P u2 %(=(,&+1(7p2*$O
0, JS[[WK '(1 ',0(16,216/26(1 s827,(17(1
$86 5($/(5 81' 352-,=,(57(5 h/>&+( $/6 (,1(1
k1',.$725 )@5 ',( *(1(5(//( NNu7(,/+(,7DD '(6
i(/>1'(6P
f,( c866$*( 81' t(/(9$1= 62:2+/ '(5

c1:(1'81* 921 TfOn$1'6&+$)766758.785O
0$M(1 0,7 5($/(1 q%(59>&+(1 $/6 $8&+ 921
q%(59>&+(1,1',=(6N:,( ',( '(6 921p2*$0,
925*(6&+/$*(1(1 ,1 /$1'6&+$)76?.2/2*,O
6&+(1 o2'(//(1N 6,1' 12&+ =8 @%(535@)(1P

SMQ l%4(/$%. $%2 n"%2&,;#(%.L
l%334%#(.)+

k1 o$7(5,$/:,66(16&+$)7(1 81' o2/(.8/$5O
3+<6,. .200(1o(7+2'(1 =85o(6681* '(5
g,*(16&+$)7(1 81' o867(5 921 q%(59>O
&+(16758.785(1 ,0 p$12Od(5(,&+ =80 g,1O
6$7= J(1*/P NNu85)$&( o(752/2*<DDKP o,7+,/)(
',(6(5 r$5$0(7(5 /$66(1 6,&+ ,1 1800(5,O
6&+(5 h250 c866$*(1 @%(5 ',( NNs8$/,7>7DD
921 q%(59>&+(1 75(5(1P u2 .?11(1 %(,O
63,(/6:(,6(c%6&+>7=81*(1@%(5 ',( NNt$8,*O
.(,7DD 2'(5 ',( j(7(52*(1,7>7 (,1(5 j?+(1O
:(57(9(57(,/81* (5)2/*(1P c8) ',(6( y(,6(
.?11(1 =P dP '85&+ h(+/(5 ,0 j(567(//81*6O
352=(66 921 237,6&+(1 n,16(1 +(5925*(58)(O
1(c%:(,&+81*(1'(5 7$76>&+/,&+(1q%(59>O
&+( 921 '(5 85635@1*/,&+ 925*(6(+(1(1 %(O
6&+5,(%(1 :(5'(1 Jd(1*76621 S[[SKP
g,1(�%(575$*81*',(6(6m21=(376 $8) ',(

n$1'6&+$)76(%(1( :85'( %(5(,76 921
o&i$5,*$/ H e86+0$1 JTRRWK 925*(O
6&+/$*(1N '$ 6,&+ '85&+ (,1(1v5$16)(5 ',(6(5
k1',=(6 $8) $1'(5( o$M67$%6(%(1(1 $8&+
n$1'6&+$)76$866&+1,77( $8) ,+5( q%(59>O
&+(1O 81' t(/,()(,*(16&+$)7(1 +,1 817(5O

68&+7 :(5'(1 .?11(1 Jr5(&,6,21 f(9,&(6
S[[ZN u7287 (7 $/P S[[UKP f,( u85)$&( o(O
752/2*<Ok1',=(6 %,(7(1 ',( o?*/,&+.(,7N ',(
,0 j?+(1O 2'(5 q%(59>&+(102'(// (,1(6
n$1'6&+$)76$866&+1,77(6 (17+$/7(1( k1)25O
0$7,21 ,1 +2&+ $**5(*,(57(5 h250 $/6 |$+O
/(1:(57 $1=8*(%(1P f$6 .$11 )@5 %(67,007(
c1:(1'81*(1 921 *52M(0p87=(1 6(,1N:,(
=P dP d(75$&+781*(1 =85g526,216$1)>//,*.(,7
921 /$1':,576&+$)7/,&+(1 h/>&+(1 2'(5 ',(
k03/(0(17,(581* '(5 q%(59>&+(15$8,*.(,7
$/6 r$5$0(7(5 ,1 ',( j$%,7$7O 2'(5 f,9(56,O
7>7602'(//,(581*P
|85 d(5(,767(//81* +2&+ $**5(*,(57(5 180O

0(5,6&+(5 k1)250$7,21 @%(5 ',( q%(59>O
&+(16758.785 921 n$1'6&+$)76(/(0(17(1
:85'(1 ',( )2/*(1'(1 u85)$&( o(752/2*<O
k1',=(6 $/6 o$7/$%Ou.5,37( Jo$7+y25.6
TRRWK ,03/(0(17,(57 81' $8) n$1'6&+$)76O
$866&+1,77( $1*(:(1'(7\

A c9(5$*( u85)$&( t28*+1(66 Jt$K JNNo,77O
/(5( t$8,*.(,7DDK\ d(5(&+1(7 ',( 0,77/(5(
$%62/87( c%:(,&+81* '(5 j?+(1:(57(
921 '(5 o,77(/:(576(%(1(P

A t227Oo($1Ou48$5( f(9,$7,21 2) 7+( u85O
)$&( Ju4K JNNo,77/(5( 48$'5$7,6&+(c%:(,O
&+81* '(5 q%(59>&+(DDK\ o2',7=,(581*
921 t$P d(5(&+1(7 ',( 0,77/(5( 48$'5$7,O
6&+( c%:(,&+81* '(5 j?+(1:(57( 921
'(5 o,77(/:(576(%(1(P

A v(132,17Oj(,*+7 2) u85)$&( Ju=K JNNj?+(
921 =(+1 g;75(0381.7(1 '(5 q%(59>O
&+(DDK\ o,77(/:(57 '(5 $%62/87(1 j?+(1
'(5 )@1) +?&+67(1 NNi,3)(/DD 81' '(5 )@1)
7,()67(1 NNv>/(5DDP

A f(16,7< 2) u800,76 Ju'6K JNNf,&+7( '(5
i,3)(/DDK\ c1=$+/ '(5 i,3)(/ 352 h/>&+(]
$/6i,3)(/ :(5'(1 /2.$/(o$;,0$ '(6j?O
+(102'(//6 '(71,(57P

A u.(:1(66 2) v232*5$3+< j(,*+7 f,675,%8O
7,21 Ju6.K JNNu&+,()( '(5 j?+(1:(57(9(5O
7(,/81*DDK\ o$M )@5 ',( c6<00(75,( '(5
q%(59>&+(1$%:(,&+81*(1 921 '(5 o,7O
7(/:(576(%(1(P i$8MOx(57(,/81*(1 '(5
j?+(1:(57( 5(68/7,(5(1 ,0 y(57 RP

A m85726,6 2) v232*5$3+< j(,*+7 f,675,%8O
7,21 Ju.8K JNNm85726,6 '(5 j?+(1:(57(O
9(57(,/81*DDK\ e+$5$.7(5,6,(57 ',( u75(8O
%5(,7( '(5j?+(1:(579(57(,/81*P i$8MOx(5O
7(,/81*(1 %(6,7=(1 (,1(1 u.8Oy(57 921 UP

QRRtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.



c//(5',1*6 6,1' 0,7 62/&+(1 $**5(*,(57(1
o$M=$+/(1 $8&+ r52%/(0( 9(5%81'(1P u2
6,1' $86 (,1(0 k1'(; :,( '(5 c9(5$*( u85O
)$&( t28*+1(66 =:$5 k1)250$7,21(1 @%(5
',( k17(16,7>7 81' ',( c8635>*81* 921 j?O
+(1:(57$%:(,&+81*(1 %=:P @%(5 ',( j(7(O
52*(1,7>7 '(6 t(/,()6 =8 (171(+0(1] :,( ',(O
6( c%:(,&+81*(1 ,11(5+$/% (,1(5 n$1'O
6&+$)76(,1+(,7 5>80/,&+ 9(57(,/7 6,1'N />667
6,&+ $86 '(0 %/2M(1 k1'(;:(57 -('2&+ 1,&+7
$%/(6(1P f$5@%(5 +,1$86 5(68/7,(5(1 .20O
3/(0(17>5( q%(59>&+(1)250(1 Jo8/'(B
m833(K )@5 ',(6(1 k1'(; ,1 ,'(17,6&+(1 |$+O
/(1:(57(1P h@5 .203/(;(5( ?.2/2*,6&+(
h5$*(67(//81*(1 :,5' $/62 (,1( m20%,1$O
7,21 0(+5(5(5 u85)$&( o(752/2*<Or$5$0(O
7(5 %=:P (,1( c13$6681* (,1=(/1(5 d(5(&+O
181*69256&+5,)7(1 $/6 6,1192// (5$&+7(7P

T d2'%".)33% !53 $%. e!,,345$)%.

TMP k!.$3#(!&433425+452-!J% -)4
2%!,%. f%/-%42)%.

d(, '(5 d(5(&+181* *>1*,*(5 u758.7850$M(
0,7 5($/(1q%(59>&+(1*(20(75,(1 67$1' %(O
621'(56 ',( h5$*( ,0 x25'(5*581'N ,1:,(O
)(51 ',(6( 80 ',( j?+(1,1)250$7,21 .255,O
*,(57(1 o$M( 921 3/$1,0(75,6&+ (50,77(/7(1
JNNTfDDOKu758.785,1',=(6 $%:,&+(1 81' 62O
0,7 (,1( 0(66%$5( x(5%(66(581* '$567(//(1P
f,(6(5 x(5*/(,&+ =:,6&+(1 TfO 81' UfOd(O
5(&+181*6$16$7= :85'( )@5 5($/( n$1'O
6&+$)76$866&+1,77( '(5v(67*(%,(7( 817(5x(5O
:(1'81* 921 cvmkuOn$1'187=81*6'$7(1
81'j?+(102'(//(1 817(56&+,('/,&+(5 c8)O
/?681* 62:,( (,1,*( m20%,1$7,21(1 $86 6,O
08/,(57(1 j?+(102'(//(1 81' n$1'O
6&+$)76026$,.(1 '85&+*()@+57P

d(621'(56 )@5 h/>&+(10$M( Jr$7&+c5($N
n$1'6&$3( c5($K (5*$%(1 6,&+ '$%(, =80
v(,/ '(87/,&+( c%:(,&+81*(1P h@5 (,1=(/1(
n$1'6&+$)76(/(0(17( ,1 '(1j$1*%(5(,&+(1
'(6 g/%7$/(6 ,1 '(5 u>&+6,6&+(1 u&+:(,=
:(,67 ',( q%(59>&+( )@5 '(1 '5(,',0(16,2O
1$/(1 d(5(&+181*6)$// 80 %,6 =8 XR@ *5?O
M(5( y(57( $8)P }+1/,&+(6 *,/7 )@5 ',( w0O
)>1*( '(5 r$7&+(6P k0 d(5(,&+ '(5 d$' w5O
$&+ /,(*(1 ',( c%:(,&+81* %(, 0$;,0$/
TW@ Jw0)$1*K %=:P UV@ Jh/>&+(K
J6P c%%P XKP f,( w17(56&+,('( =(,*7(1 6,&+

'$%(, ,1 67>5.(5(0 o$M( )@5 ',( *(20(7O
5,6&+ +2&+$8)*(/?67(1 n$6(56&$11,1*Oj?O
+(102'(//(N ',( (,1 +2+(6o$M $1 k1)250$O
7,21 @%(5 ',( t(/,()Ox$5,$%,/,7>7 ,11(5+$/%
'(5 n$1'6&+$)76(/(0(17( %(5(,767(//(1P
c8&+ )@5 ',( h250,1',=(6 (5*$%(1 6,&+

0(66%$5( f,5(5(1=(1 =:,6&+(1 '(1 %(,'(1
d(5(&+181*602'(//(1P f$ ',(6( u758.785O
0$M( $//(5',1*6 62:2+/ 921 '(1 w0)>1*(1
$/6 $8&+ '(1 h/>&+(1,1+$/7(1 '(5 r$7&+(6
$%+>1*(1N (5*,%7 6,&+ .(,1 (,1'(87,*(5
v5(1'P |80 d(,63,(/ /$*(1 ',( UfOu+$3(Ok1O
',=(6 )@5 ',( u>&+6,6&+( u&+:(,= ,0 h$// '(6
9(5:(1'(7(1 n$6(56&$11,1*Oj?+(102'(//6
,1 (,1(0 d(5(,&+ 921 (7:$ uSR@ ,0 x(5O
*/(,&+ =8 '(1 (17635(&+(1'(1 TfOk1',=(6N ,1
d$' w5$&+ 62*$5 185 %(, Z@P c8) ',( i(O
6$07/$1'6&+$)7 %(=2*(10,77(/1 6,&+ ',(w1O
7(56&+,('( $8) SNR Jc%%P XKP f(5u+$3(Ok1'(;
*,%7 '$6 x(5+>/71,6 '(6 7$76>&+/,&+(1 w0O
)$1*6 (,1(6 n$1'6&+$)76(/(0(176 =80 w0O
)$1* (,1(6s8$'5$7(6 */(,&+(5h/>&+( $1P d(,
g,1%(=,(+81* '(5 '5,77(1 f,0(16,21 .?1O
1(1 6,&+w0)$1* 81'h/>&+( ,1 817(56&+,('O
/,&+(0 o$M( *(*(1@%(5 '(1 TfOi(20(7O
5,(1 9(5>1'(51P f$'85&+ (5./>5(1 6,&+ ',(
62:2+/ 326,7,9(1 $/6 $8&+ 1(*$7,9(1 }1'(O
581*(1 ,0 x(5*/(,&+ =80 TfOu+$3(Ok1'(;P
|86$00(1)$66(1' />667 6,&+ )(6767(//(1N

'$66 ',( d(5(&+181* 921 n$1'6&+$)76O
6758.7850$M(1 $8) '(5d$6,6 5($/(5i(20(7O
5,(1 %(621'(56 ,1 67$5. 5(/,(7(57(0i(/>1'(
81' )@5 *(20(75,6&+ +2&+ $8)*(/?67( f$O
7(1*581'/$*(1 =8 7(,/:(,6( '(87/,&+ $%:(,O
&+(1'(1 k1'(;Oy(57(1 )@5 ',( (,1=(/1(1
n$1'6&+$)76(/(0(17( ,0 x(5*/(,&+ =80 3/$O
1,0(75,6&+(1 h$// )@+57P f,(6 />667 '(1
u&+/866 =8N '$66 ',( d(5@&.6,&+7,*81* '(6
t(/,()6 ,1 62/&+(1 h>//(1 9(5%(66(57( c1$/<O
6((5*(%1,66( '(5 n$1'6&+$)766758.785 (5O
0?*/,&+7 81' )@5 ',( x(5%(66(581* ?.2/2*,O
6&+(5 o2'(//( (,1( +2+( t(/(9$1= %(6,7=7P
f,(6 *,/7 %(621'(56 )@5 25*$1,60(1=(175,(57(
w17(568&+81*(1 ,0d(5(,&+ '(5j$%,7$702O
'(//,(581* 2'(5 %(, d(75$&+781*(1 =80 d,2O
7239(5%81'P h@5 w17(568&+81*(1N ',( 6,&+
185 $8) (,1(1n$1'6&+$)76$86&+1,77 $/6i$1O
=(6 %(=,(+(1 81'o,77(/:(57( 9(5:(1'(1N ,67
'(5 g,19866 '$*(*(1 ,1 9,(/(1 h>//(1 6,&+(5
9(51$&+/>66,*%$5P

QRS o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



E2-1'#,1 A*6K&# =?;<?
Y',M D?C
Yb5MD?FG
8 Xb,"0d&b$1M D?CK

E2-1'#,1 H+$I,% =?;<?
Y',M D?C
Yb5M D?EH
8 Xb,"0d&b$1M D?DH

E2-1'#,1 G&I.#:C,"#4 =?;<?
Y',M C?LI
Yb5M D?CJ
8 Xb,"0d&b$1 D?CC

>3#/I%# G2/$IK# F-2%&,#00
Y',M C?D +
Y',M KG?KG +
8 Xb,"0d&b$1M G?EF +

`""M UY d2'%".)33% $%2 a%2%#(.5.' 6/. h.$):%3 !5& a!3)3 2%!,%2 e,;#(%. 5.$ t-&;.'% Ga%2%#(L
.5.'3'25.$,!'%Y k!3%23#!..%2Lcsl -)4 %).%2 `5&,<35.' 6/. QKT-HM

TMQ h.$):%3 $%2 n"%2&,;#(%.L
l%334%#(.)+

f,( %(6&+5,(%(1(1 k1',=(6 $86 '(0 d(5(,&+
'(5 q%(59>&+(1Oo(667(&+1,. :85'(1 ,1
(17635(&+(1'(5 y(,6( $8) 5($/( 81' .@167O

/,&+( n$1'6&+$)76$866&+1,77( $1*(:(1'(7
81' $8) ,+5( c866$*(.5$)7 +,1 817(568&+7P
d(621'(56 '$6 t$8,*.(,760$M NNc9(5$*(

u85)$&( t28*+1(66DD (5:,(6 6,&+ '$%(, $/6
*87 *((,*1(7( o?*/,&+.(,7 =85 s8$17,7=,(O
581* '(5 t(/,()Ox$5,$%,/,7>7 ,11(5+$/% (,1O

QRTtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.



=(/1(5 n$1'6&+$)76(/(0(17( Jc%%P XKP h@5
'$6 w17(568&+81*6*(%,(7 d$' w5$&+ (5*,%7
6,&+ (,1( ',5(5(1=,(57( y(57(63$11( 921
RNSAZVNZ0P k0 g5*(%1,6 +(%(1 6,&+ 817(5O
6&+,('/,&+ 6758.785,(57( n$1'6&+$)76%(5(,O
&+( :,( u75(82%67:,(6(1N y>/'(5N u,('/81O
*(1 8P>P '(87/,&+ 921(,1$1'(5 $%P

f,(6(5 r$5$0(7(5 (5?51(7 '$6 r27(1=,$/N
67$5. .21'(16,(57( k1)250$7,21 ,1 1800(O
5,6&+(5 h250 @%(5 ',(t$8,*.(,7 921 r$7&+(6
%(5(,7=867(//(1P f,(6( k1)250$7,21 .$11
:,('(580 (,1( g5*>1=81* 921n$1'6&+$)76O
6758.785$1$/<6(1 '$567(//(1N '$ 6,( (,1(e+$O
5$.7(5,6,(581* 921 n$1'6&+$)76026$,.(1
+,16,&+7/,&+ '(5d(:(*7+(,7 '(6 =8*581'( /,(O
*(1'(1 i(/>1'(6 (5/$8%7P

f,( w17(568&+81*(1 ,1 5($/(1 81' 6,08O
/,(57(1n$1'6&+$)7(1:,(6(1 '$5$8) +,1N '$66
6,&+ '85&+ c1:(1'81* '(5 u85)$&( o(752O
/2*<Ok1',=(6 67(,/( 81' NN5$8(DD i(/>1'(%(O
5(,&+( *87 921 (+(5 9$&+(1 81' NN*/$77(1DD
g/(0(17(1 817(56&+(,'(1 /$66(1P f,(6( k1O
'(;Oi5833( 67(//7 '$+(5 (,1(1 $866$*(.5>)O
7,*(1 81' =8*/(,&+ (,1)$&+(1c16$7= =85 g5O
:(,7(581* '(6 %(67(+(1'(1 m$1216 $1
n$1'6&+$)766758.7850$M(1 80 ',( '5,77(
f,0(16,21 '$5 J9*/P j2(&+67(77(5 (7 $/P
TRRXN j2(&+67(77(5 H y$/= TRRXKP

U `53",)#+

f,( %,6+(5,*(1 t(&+(5&+(1N w17(568&+81O
*(1 81' 0(7+2',6&+(1 c16>7=( +$%(1 *(O
=(,*7N '$66 (,1 +2+(5 d('$5) $1 '(5 y(,7(5O
(17:,&./81* 921 n$1'6&+$)766758.7850$O
M(1 817(5 g,1%(=,(+81* '(5 '5,77(1 f,0(1O
6,21 %(67(+7P i(5$'( ,0 d(5(,&+ '(5 ?.2/2O
*,6&+ 25,(17,(57(1 r/$181* :(5'(1 o2'(//(
81' k1',.$725(1 %(1?7,*7N ',( 9$/,'( c866$O
*(1 =80 |867$1' 81' '(5 x(5>1'(581* 921
~.26<67(0(1 '85&+ $17+5232*(1 9(585O
6$&+7( g,1*5,5( /,()(51 .?11(1P f(5 u758.O
785 '(5 n$1'187=81* .2007 '$%(, (,1(
u&+/@66(/326,7,21 =8P f$%(, ,67 %(.$117N
'$66 ',( '5,77(f,0(16,21 ,0 u,11( 921j?O
+(16758.785(1 '(5 q%(59>&+( 81' '(6 t(/,O
()6 %(, '(5 c1$/<6( 81' e+$5$.7(5,6,(581*
)81.7,21$/O?.26<67(0$5(5 |86$00(1+>1O
*( :(6(17/,&+ 6(,1 .$11P w062 (567$81/,&+(5
,67 (6N '$66 %,6+(5 .$80 c1675(1*81*(1 81O
7(51200(1 :85'(1N n$1'6&+$)766758.785O

0$M( 80 ',( '5,77(f,0(16,21 =8 (5:(,7(51P
i5@1'( '$)@5 /,(*(1 6,&+(5/,&+ =80 (,1(1 ,1
'(5 %,6+(5 0$1*(/1'(1 x(5)@*%$5.(,7 921
(17635(&+(1'(1 J*(1$8(1K f$7(1 81' =80
$1'(5(1 $8&+ $1 '(5 1$&+ :,( 925 *(5,1*(1
x(5%5(,781* 921 (17635(&+(1'(1ikuOy(5.O
=(8*(1 ,1 *>1*,*(1 u2)7:$5(Or52*5$00(1P
k1 '(5 7+(25(7,6&+(1 81'0(7+2',6&+(1y(,O
7(5(17:,&./81* '(5 v+(0$7,. UfOn$1'O
6&+$)76,1',=(6 '@5)7( 925 ',(6(0 j,17(5O
*581' (,1 (5+(%/,&+(6 k1129$7,216327(1=,$/
/,(*(1P k0 f$7(1%(5(,&+ 67(+(1 0,7 '(1 $86
c,5%251( n$6(56&$11,1*Of$7(1 *(:211(O
1(1j?+(102'(//(1 81' =8.@1)7,* $8&+0,7
'(1 v(55$uctOzOf$7(1 127:(1',*( k1)25O
0$7,21(1 =85q%(59>&+( 81' ,+5(5 u758.785
=85 x(5)@*81*P f,( g17:,&./81* *((,*1(7(5
o(7+2'(1 81' y(5.=(8*( =85 c1:(1'81*
(17635(&+(1'(5 UfOk1',=(6 62:,( ',( �%(5O
35@)81* '(5(1 c866$*(.5$)7 ,67 '$0,7 (,1
:,&+7,*(6 |,(/ '(5 h256&+81*(1P
y,( ',( %,6+(5,*(1 c5%(,7(1 '2.80(1O

7,(57 +$%(1N .$11 '$%(, '85&+$86 $8) %(O
.$117( 81' $1*(:$1'7( o(7+2'(1 $8)*(O
%$87 :(5'(1N ',( '$0,7 (,1( i581'/$*( )@5
',( UfOn$1'6&+$)766758.785$1$/<6( %,(7(1P
g6 .2117( *(=(,*7 :(5'(1N '$66 6,&+ 0,7 '(1
(17:,&.(/7(1 r$5$0(7(51 x(5%(66(581*(1
,0 x(5*/(,&+ =8 %,6+(5,*(1 w17(568&+81*(1
(5=,(/(1 /$66(1P c//(,1( ',(d(5@&.6,&+7,*81*
'(5 NN5($/(1DD q%(59>&+( .$11 ,1 u,78$7,21(1
0,7 $86*(35>*7(0 t(/,() =8 67$5. $%:(,O
&+(1'(1 y(57(1 '(5 n$1'6&+$)766758.785O
0$M( *(*(1@%(5 '(1d(5(&+181*60(7+2'(1
2+1(d(5@&.6,&+781*'(5 7$76>&+/,&+(1i(2O
0(75,(1 )@+5(1P c%(5 $8&+ ',( d(5@&.6,&+O
781* '(5 q%(59>&+(16758.785(1 J=P dP i(O
+?/=(N y$/'2%(59>&+( 8P $PK %(,63,(/6:(,6(
0,77(/6 u85)$&( o(752/2*<Ok1',=(6 =(,*7 (5O
+(%/,&+(6 c1:(1'81*6327(1=,$/P
i(5$'( +,(5 :(5'(1 )@5 ',( h2576(7=81*

'(5 h256&+81*6$5%(,7(1 0(7+2',6&+( c1O
.1@3)81*6381.7( *(6(+(1P u2 .2117( ',(
w17(568&+81* '(5 g,16$7=0?*/,&+.(,7(1
921y$9(/(7Oc1$/<6(1 )@5 ',( h5$*(67(//81*
%,6+(5 185 $1*($5%(,7(7 :(5'(1P f,( y$9(O
/(7Oc1$/<6( =(,&+1(7 6,&+ -('2&+ %(5(,76 -(7=7
$/6 (,1 0>&+7,*(6y(5.=(8* =85c1$/<6( 921
u3581*67(//(1 ,1 j?+(1'$7(1 $%N %(,63,(/6O
:(,6( =85 c85,1'81* %(67,007(5 u758.78O
5(1 :,( /,1,(1)?50,*(1 g5+(%81*(1 Ju>8O

QRU o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV



0(KP y(,7(5(c16$7=381.7( )@5 0(7+2',6&+(
h256&+81*6$5%(,7(1 6,1' ',( v(;785$1$/<6(
J=P dP 0,77(/6 h285,(5Ov5$16)250$7,21N 9*/P
e287(521 (7 $/P TRRXK 81'o253+2/2*,6&+(
o29,1*Oy,1'2:Oc/*25,7+0(1P n(7=7(5(
6,1' ,0 t$+0(1 '(6 h256&+81*6352-(.7(6
%(5(,76 $/6 o$7/$%Ou&5,37 81' c5&ikuOv22/
,03/(0(17,(57 :25'(1P g,1( 9(57,()(1'(
�%(535@)81* '(5 c866$*(.5$)7 81' x(5O
.1@3)81* 0,7 $1'(5(1 o(7+2'(1 67(+7 -(O
'2&+ 12&+ $86P u2 :>5( %(,63,(/6:(,6( (,1(
m20%,1$7,21 921o29,1*Oy,1'2:Oo$M(1
:,( =P dP '(0 n$1')250 k1'(; JnhkK
Jo&p$% S[[TK 81' ./$66,6&+(5 n$.81$5,O
7>76$1$/<6( =85 c1$/<6( '(6 o867(56 921
NNi,3)(/1DD 81' NNu(1.(1DD ,1 (,1(0 j?+(1O
02'(// '(1.%$5P
g6 %(67(+7 -('2&+ 12&+ (5+(%/,&+(5 h25O

6&+81*6%('$5) =85 u7$%,/,7>7 '(5 (,1=(/1(1
0(7+2',6&+(1 c16>7=( ,1 817(56&+,('/,&+(1
5>80/,&+(1 u,78$7,21(1P |85 �%(535@)81*
'(5 c1:(1'%$5.(,7 )@5 .21.5(7( ?.2/2*,O
6&+( h5$*(67(//81*(1 81' '(5 x$/,',7>7 '(5
-(:(,/,*(1 c866$*( '(5 o$M( 6,1' h$//678O
',(1 ,1 817(56&+,('/,&+(1 7+(0$7,6&+(1 d(O
5(,&+(1 127:(1',*P c/6d(,63,(/( :85'(1 %(O
5(,76 ',( h2567:,576&+$)7 81' '(5 p$785O
6&+87= ,16%(621'(5( %(, j$%,7$702'(//(1
81' d,2723Op(7=:(5.(1 *(1$117P p,&+7 =8O
/(7=7 ,67 )@5 (,1( *87( c1:(1'%$5.(,7 81'
g5352%81* $8&+ ',( 7(&+1,6&+( c8)%(5(,O
781* 62/&+(5o(7+2'(1 $/6 /(,&+7 (,16(7=%$5(
y(5.=(8*(N %(,63,(/6:(,6( $/6 g5:(,7(581*
)@5 (,1 ikuN x25$866(7=81*P

c!.+3!'5.'

f,( x(5)$66(5 '$1.(1 o$5&2 v5200/(5
921 '(5 vw f5(6'(1 )@5 ',( w17(567@7=81*
81' '(5 f(876&+(1 h256&+81*6*(0(,1O
6&+$)7 JfhiK )@5 ',( h?5'(581* '(6 x25+$O
%(16P

k)4%2!452

d$,/(<N tPiPN TRRV\ t2/( 2) n$1')250 ,1 f,5(O
5(17,$7,21 2) g&26<67(06 $7 7+( o(626&$/(
Jn$1'6&$3( o26$,&6KP A f5$)7 r$3(5N SRBT[B
TRRV] 9*/P\ :::P)6P)('P86B,167,787(B1(:6A,1)2B
52/(A2)A/$1')250TP3')

d($620N uPnPN S[ZU\ c 7(&+1,48( )25 $66(66,1*
/$1' 685)$&( 58**('1(66P A l2851$/ 2) y,/'/,)(
o$1$*(0(17 VY\ SSXUASSXXP

d(1*76621N cPN S[[S\ q1 7+5((O',0(16,21$/ 0($O
685(0(17 2) 685)$&( 528*+1(66P A e+$/0(56
w1,9(56,7< 2) v(&+12/2*<N i?7(%25*P

d/$6&+.(N vPN v,('(N fP H j(85,&+N oPN TRRV\
UfOn$1'6&$3( o(75,&6 72 o2'(//,1* h25(67
u758&785( $1' f,9(56,7< d$6(' 21 n$6(5Ou&$1O
1,1*f$7$P A k1\v+,(6NoPNm2&+N dPN u3,(&.(5N
jPy(,1$&.(5N jP J('6PK\ r52&((',1*6 2) 7+(
kurtu:25.,1* *5283xkkkBTN DDn$6(5Ou&$11(56
)25h25(67 $1'n$1'6&$3(c66(660(17PDDA k17(5O
1$7,21$/ u2&,(7< 2) r+272*5$00(75< $1' t(O
027( u(16,1*P J+773\BB:::P,6356P25*B&200,6,2
1ZB:25.6+23A/$6(5A)25(67BdncuejmgP3')K

d/$6=&=<16.,N lPuPN S[[Y\ n$1')250 &+$5$&7(5,O
=$7,21 :,7+ *(2*5$3+,& ,1)250$7,21 6<67(06P A
r+272*5$00(75,& g1*,1((5,1* H t(027( u(1O
6,1* XUJTK\ SZUAS[SP

e287(521N rPN d$5%,(5N pP H i$87,(5N fPN TRRX\
v(;785$/ 25',1$7,21 %$6(' 21 h285,(5 63(&75$/
'(&20326,7,21\ $ 0(7+2' 72 $1$/<=( $1' &20O
3$5( /$1'6&$3( 3$77(516P A n$1'6&$3( g&2/2*<
TSJVK\ WWWAWXYP

f,.$8N tP H u&+0,'7N lPN S[[[\ i(25(/,()./$66,O
7.$7,21P A k1\ u&+1(,'(5Ou/,:$N tPN u&+$8%N
fP H i(52/'N iP Jj56*PK\ c1*(:$1'7( n$1'O
6&+$)76?.2/2*,( A i581'/$*(1 81' o(7+2'(1P
A TSYATVVP

f251(5N dPN n(57=0$1N mP H h$//N lPN TRRT\
n$1'6&$3( 3$77(51 ,1 7232*5$3+,&$//< &203/(;
/$1'6&$3(6\ ,668(6 $1' 7(&+1,48(6 )25 $1$/<6,6P
A n$1'6&$3( g&2/2*< SYJZK\ YT[AYVUP

gutkN TRRW\ c5&iku [PSP gutk k1&P
h/25,16.<N kPxPN S[[Z\ e20%,1(' $1$/<6,6 2) ',O
*,7$/ 7(55$,1 02'(/6 $1' 5(027(/< 6(16(' '$7$
,1 /$1'6&$3( ,19(67,*$7,216P A r52*5(66 ,1 r+<O
6,&$/ i(2*5$3+< TTJSK\ UUAXRP

h250$1N tPvP vPN S[[W\ u20( *(1(5$/ 35,1&,3/(6
2) /$1'6&$3( $1' 5(*,21$/ (&2/2*<P An$1'6&$3(
g&2/2*< SRJUK\ SUUASVTP

j2(&+67(77(5N uPN v+,1+N pPzP H y$/=N wPN
TRRX\ UfOk1',&(6 )25 7+( c1$/<6,6 2) u3$7,$/
r$77(516 2) n$1'6&$3( u758&785(P A k1\ m5(O
0(56N jP H v,.8129N xP Jj56*PK\ k17(5e$572O
k17(5iku STP k17(51$7,21$/e21)(5(1&( 21i(2O
,1)250$7,21 )25 u867$,1$%/( f(9(/230(17P A
f(876&+( i(6(//6&+$)7 )@5 m$572*5$3+,(N d(5O
/,1N SRZASSZP

j2(&+67(77(5N uP H y$/=N wPN TRRX\ y(5.=(8*(
81' o(7+2'(1 =85 c1$/<6( 921 '5(,',0(16,2O
1$/(1n$1'6&+$)766758.785(1P A k1\y,770$11N
lP H o@//(5N oP Jj56*PK\ u,08/$7,21 ,1 w0O
:(/7O 81'i(2:,66(16&+$)7(1P y25.6+23 n(,3O
=,* TRRXP A u+$.(5 x(5/$*N c$&+(1N TUWATVVP

QRVtMv!,: %4 !,MK `.!,93% 6/. $2%)$)-%.3)/.!,%. k!.$3#(!&433425+452%.
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v+( 0$,1 9$/8( 2) 352&(66,1* 5(027(/< 6(16('
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,1)250$7,21 72 6833257 86(56 72 1$9,*$7( 5$3,'/<
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6<67(0I6 $%,/,7< 72 5(75,(9( ,1)250$7,21
5$7+(5 7+$1 %< 7+( +80$1 $%,/,7< 72 9,68$//<
'(7(&7 5(/(9$17 ,1)250$7,21P c6680,1* 7+$7
edkt DDP P P $''5(66(6 7+( 352%/(0 2) 71',1*
,0$*(6 5(/(9$17 72 7+( 86(56I ,1)250$7,21
1(('6 P P PII Jn$$.621(1 (7 $/P TRRWN 3P STYK
$1' DDP P P ,6 &+$5$&7(5,=(' %< 7+( $%,/,7< 2)
7+( 6<67(0 72 5(75,(9( 5(/(9$17 ,0$*(6 %$6('
21 7+(,5 6(0$17,& $1' 9,68$/ &217(176 5$7+(5
7+$1 %< 86,1* $720,& $775,%87(6 25 .(<:25'6
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)5$0(:25.6 35(6(17(' %< J|+$1* (7 $/P
TRRS%K] 7+( )81&7,21O'5,9(1 )5$0(:25.
Jf$7&8 H u(,'(/ TRRWN |$,$1( (7 $/PN S[[ZK
$1' 7+( ,1)250$7,21O'5,9(1 )5$0(:25.
J|+$1* (7 $/P TRRS$KP k1 7+( )81&7,21O'5,9(1
)5$0(:25.cix 3/$<6 $1 ,03257$17 52/( $6
$ &20321(17 2) 7+( 35(O352&(66,1* 6<67(0
$1' ,0$*( 0,1,1* 6<67(0N $525',1* 72 9,6O
8$//< 352&(66 ,0$*( 0($1,1* $1' '(7(&7 5(O
/(9$17 3$77(516P k1 7+( ,1)250$7,21O'5,9(1
)5$0(:25.cix ,6 $ &58&,$/ (/(0(17 $,0,1*
$7 +,*+/,*+7,1* 7+( 52/( 2) ,1)250$7,21 $7 ',)O
)(5(17 /(9(/6 2) 5(35(6(17$7,21P y( &216,'(5
cix $6 $ 0$-25 7(&+1,48( 2) edkt ,1 5(O
027( 6(16,1* kko 6<67(06P v+( ,03/(0(1O
7$7,21 2) $77(17,21 *8,',1* $775,%87(6 $&&(/O
(5$7(6 7+( 352&(66 2) ,0$*( 352&(66,1* $1'
,6 7+(5()25( $ 0$-25 &2175,%87,21 72 ,0$*(
81'(567$1',1*P cix +,*+/,*+76 7+( /2&$7,21
J:+(5(K 2) ,1)250$7,21 :+,&+ ,6 21( 2) 7+(

&20321(176 7+$7 +80$16 352&(66 72 &20O
35(+(1' 7+( &217(17 J:+$7K 2) ,0$*(6P

QMP q%,%6!.#% !.$ u)35!, b/'.)4)/.

Dt(/(9$1&(I ,6 86(' 72 (;35(66 7+( 6,*1,7O
&$1&( 25 ,03257$1&( $1' +$6 $ 5(/$7,9( &+$5O
$&7(5P u$5$&(9,& JS[[XK &/$66,7(' 68&+ 5(/$O
7,216 $1' ',5(5(17,$7(6 %(7:((1 2%-(&7,9(
$1' 68%-(&7,9( 5(/(9$1&(P v+( 2%-(&7,9( 5(/(O
9$1&( ,6 5(9(&7(' ,1 7+( $/*25,7+0,& '(7(50,O
1$7,21 2) ,1)250$7,21P k1 7+( 7(/'6 2) &20O
081,&$7,21 $1'35$*0$7,&6 7+( 2%-(&7,9( 9$O
/8( ,6 ,1$33/,&$%/( $1' ,6 5(3/$&(' %< 7+( 68%O
-(&7,9( 5(/(9$1&( :+(5( 7+( 5(/(9$1&( 2) (1O
7,7,(6 ,6 '(7(50,1(' %< 7+( 86(5I6 -8'*(0(17
:+,&+ &$1 %( ,198(1&(' %< ,17(5)(5,1* )$&O
7256P h25 (;$03/(N 7+( 5(68/7 2) $ 48(5<
&28/' ',63/$< $ /$5*( $02817 2) ,55(/(9$17
,1)250$7,21 7+$7 '(9,$7(6 7+( 86(5I6 *$=(
)520 5(/(9$17 ,1)250$7,21P u8%-(&7,9( 5(/(O
9$1&( ,1&/8'(6 7+( 7+(25< 2) &2*1,7,9( 5(/(O
9$1&( Jy,/621Hu3(5%(5 TRRVK%< $33/<,1*
5(/(9$1&( $6 $1 $66(660(17 &5,7(5,21 )25 352O
&(66$%/( 67,08/,] 21( %$6,& $63(&7 2) cixP
Dx,68$/ &2*1,7,21I '(6&5,%(6 7+( 352&(66O

,1* 2) ',63/$<(' ,1)250$7,21 7+$7 ,6 /$5*(/<
$5(&7(' %< )$&7256 2) $77(17,21 Jo($'25 (7
$/P TRRTN n(=$. (7 $/P TRRVKP y+(1 352&(66O
,1* &203/(; 9,68$/,=$7,216 ,1 kko 6<67(06
86(56 $'237 $ 0(&+$1,60 2) 9,68$/ $77(17,21
72 &21&(175$7( 21 5(/(9$17 ,1)250$7,21
:+,/( 20,77,1* &203(7,1* ,55(/(9$17 ,1)25O
0$7,21] ,P (P 7+( &$3$%,/,7< 2) 6(/(&7,9( 9,68$/
$77(17,21 $//2:,1* +80$16 72 (;75$&7 $1' 5(O
&2*1,6( 5(/(9$17 ,1)250$7,21 ,1 9,68$/ 6&(1(6
:,7+ +,*+ (5,&,(1&< '(63,7( 7+(,5 &203/(;,7<
Jf(&2 H |,+/ TRRSKP k1 6(/(&7,9( 9,68$/ $7O
7(17,21 +80$16 6&$1 7+(,5 9,68$/ (19,521O
0(17:+(5( 7+( 48$17,7< 2) ,1)250$7,21352O
&(66(' ,6 ,1 7+( 5$1*( 2) SRZASR[ %,76 3(5 6(&O
21' Jf(&2 (7 $/P TRRTKP h,*P S$ ,//8675$7(6 7+(
%$6,& &257,&$/ 352&(66,1* 3$7+:$<6 $1' 0$O
-25 &257,&$/ $5($6 ,192/9(' ,1 $77(17,21$/ ,1O
)250$7,21 352&(66,1*P
JSK g$5/< )($785( (;75$&7,21 &$55,(6 6(1O

625< 6,*1$/6 )520 7+( 5(7,1$ JtvK 72 +,*+(5
%5$,1 $5($6 9,$ 7+( 35,0$5< 9,68$/ &257(;
JxSKP JTK v+( D:+$7I 3$7+:$< ,6 &21&(51('
:,7+ 7+( ,'(17,7&$7,21 $1' 5(&2*1,7,21 2) 9,O
68$/ 2%-(&76P v+( ,1)(527(0325$/ &257(;

QSPnM r7)%.49 %4 !,MK `44%.4)/. f5)$).' u)35!,):!4)/.
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JkveK '($/6 :,7+ 7+( ,'(17,7&$7,21 2) 67,08/,
$1' 3$77(51 5(&2*1,7,21 Ji5,//Ou3(&725 H
o$/$&+ TRRVKP JUK v+( D:+(5(I 3$7+:$< ,6
63(&,$/,6(' ,1 7+( 63$7,$/ '(3/2<0(17 2) $7O
7(17,21 $1' /2&$/,6$7,21 2) $77(1'(' 67,08/,P
p(85216 75( 72 7+( 3267(5,25 3$5,(7$/ &257(;
JrreK 7+$7 &217$,16 $ 6$/,(1&< 5(35(6(17$O
7,21 2) $ 9,68$/ 6&(1( Ji277/,(% (7 $/P S[[ZKP
JVK v+( 35()5217$/ &257(; JrheK ,6 ,03257$17
)25 &219(57,1* 6(1625< 6,*1$/6 72 02725 287O
387P v+,6 &219(56,21 7$.(6 3/$&( ,1 7+(
:25.,1* 0(025< JyoK 6<67(0N '($/6 :,7+
7+( 83'$7,1*N 0$,17(1$1&(N 021,725,1*N
0$1,38/$7,21N $1' 6(/(&7,21 2) 6725(' ,1)25O
0$7,21P

h,*P S% '(3,&76 $ &2*1,7,9( 5(/(9$1&( 02O
'(/ %< 5(/$7,1* %$6,& 352&(66,1* 67$*(6 72 $3O
35235,$7( 3$7+:$<6P c&&25',1* 72 7+( 5(/(O
9$1&( 7+(25< Jy,/621 H u3(5%(5 TRRVKN
&2*1,7,21 ,6 $/:$<6 *($5(' 72 $ 0$;,0,6$O
7,21 2) 5(/(9$1&(P v:2 &5,7(5,$ (5(&7 $1'
(5257 $5( 5(63216,%/( 72 (9$/8$7( 7+( 5(/O
(9$1&( 2) $ 67,08/86P h,567N 21/< $ 67,08/86
7+$7 ,6 352&(66(' 21 7+( D:+$7I 3$7+ J)$67 ,1O
)250$7,21 '(&2',1*K $1' 7+( D:+(5(I 3$7+
J)$67 2%-(&7 /2&$/,6$7,21K :,7+ /,77/( (52576 ,6
&216,'(5(' $6 5(/(9$17 $1' :,// %( )857+(5
352&(66('P v+( 5(/(9$17 67,08/86 +$6 72 $7O
75$&7 7+( 86(5I6 $77(17,21 $1' &21&($/ ',6O
75$&7,9( ,55(/(9$17 67,08/, 7+$7 '(9,$7(6 7+(
*$=( )520 7+( 7$5*(7P u(&21'N 21/< $ 67,08O
/86 7+$7 ,6 352&(66(' 9,$ 7+( rhe +$6 $1 ()O
)(&7 J75,**(56 ,1)(5(1&(6K 21 )857+(5 $&7,216P

h,1$//<N 21/< 67,08/, 7+$7 81,)< %27+ &5,7(5,$N
60$// (5257 $1' /$5*( (5(&7N :,// %( 352O
&(66('P

QMQ f5)$).' `44%.4)/. 4/ k/#!4)/.

k7 +$6 %((1 6+2:1 7+$7 ,1 9,6,21 $77(17,21
,6 &21752//(' %< .12:/('*( J723O'2:1K $1'
6(1625< 67,08/$7,21 J%27720O83KP v+( ,17(5O
$&7,21 2) 7+(6( )$&7256 &21752/6 :+(5(N +2:
$1' 72 :+$7 +80$16 3$< $77(17,21 ,1 $ 9,O
68$/ (19,5210(17 72 ,1,7,$7( &2*1,7,9( &21O
752/ Je25%(77$ H u+8/0$1 TRRTKP v+( '(O
9(/230(17 2) cix ,6 %27720O83 25,(17('
$1' 7(1'6 72 $&&(/(5$7( 7+( 9,68$/ ,1)250$O
7,21 352&(66,1* %< 3$57,&8/$5/< 3529,',1*
1(85$/ 5(63216(6 $/21* 7+( D:+(5(I 3$7+:$<P
y( +<327+(6,6( 7+$7 6833257,1* $ 86(5 ,1 ',O
5(&7,1* 7+( $77(17,21 72 5(/(9$17 ,1)250$7,21
,03/,&$7(6 $ 35(6(59$7,21 2) +,*+(5 yo &$O
3$&,7,(6 7+$7 $5( 1(('(' )25 7+( 6(0$17,& '(O
&2',1*2) ,1)250$7,21P v+( '(6,*10(7+2'2O
/2*< 2) cix $'$376 7+( 9,68$/,=$7,21 2) 5(O
/(9$17 ,1)250$7,21 72 +80$1 &$3$%,/,7,(6 2)
6(/(&7,9( 9,68$/ $77(17,21P v+( %$6,& '(6,*1
$3352$&+ )2//2:6 7+( %,2/2*,&$/ &(175(O685O
5281' 0(&+$1,60N ,P (P 72 68335(66 685O
5281'(' &217(;7 ,1)250$7,21 72 )2&86 21 5(O
/(9$17 ,1)250$7,21 :+,&+ 237,0,6(6 ,1)25O
0$7,21 75$160,66,21 Jx,1-( H i$//$17
TRRRK $1':+,&+ &$1 %( 5(*$5'(' D$6 7+( )81O
'$0(17$/ 3(5&(378$/ $&7 2) ,'(17,)<,1* 2%O
-(&76I Jy$5( TRRVN 3P S[XKP v+,6 /($'6 86 72

QSQ o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. S?QOOV
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,17(*5$7( 7+( '(6,*1 35,1&,3/(6 ,172 $ 9,68$/
+,(5$5&+<P g/(0(17$5< '(6,*1 35,1&,3/(6 72
(67$%/,6+ $ 9,68$/ +,(5$5&+< $5( )25 ,167$1&(
Jm5<*,(5 H y22' TRRWK\ JSK x,68$/ ',5(5O
(1&( 2) &2/285N /,*+71(66 25 7(;785(N JTK 7*85(
+$6 025( '(7$,/ 7+$1 *5281' $1' JUK 6+$53
('*(6 2) 7*85(6 6(3$5$7( 7+(0 )520 /(66 ,0O
3257$17 7*85(6P
c'',7,21$//<N 5(/(9$1&( 9$/8(6 $5( (1O

&2'(' ,1 7+( :$< 7+$7 86(56 &$1 ($6,/< 352O
&(66 7+( 5$1.,1* 25'(5P h,*P T ,//8675$7(6 7+(
3266,%/( 86( 2) 9,68$/ (/(0(176 ,1 ,0$*( 352O
&(66,1* 7(&+1,48(6P v+( (/(0(176 67(0 )520
*5$3+,&$/ 9$5,$%/(6 86(' ,1 ,1)250$7,21 9,O
68$/,=$7,21 $1' 5(&(17 71',1*6 21 9,68$/ $7O
7(17,21 ,1 &2*1,7,9( 1(8526&,(1&(P y( 5(/$7(
7+(6( $775,%87(6 72 *5$3+,&$/ 9$5,$%/(6 $1'
'(5,9( 7+(,5 $33/,&$%,/,7< 72 ,0$*( 352&(66O
,1* 7(&+1,48(6P

u)35!, !44%.4)/. '5)$).' !442)"54%3

c021*67 7+( 180%(5 2) 67,08/, 72 %( 352O
&(66(' 620( $5( 5(9(;,9(/< (;75$&7(' 21/<
%(&$86( 2) /2&$/ ',5(5(1&(6 %(7:((1 7+,6
,7(0$1' ,76 6855281',1*:,7+287 +$9,1* $1<
,1)250$7,21 $%287 7+( 7$5*(7 ,1 $'9$1&(P
u8&+ $77(17,21O*8,',1* $775,%87(6 $1' &255(O
6321',1* )($785(6 :(5( 5$1.(' %< y2/)( H

j252:,7= JTRRVK :+2 5(*$5' &2/285N
027,21N 25,(17$7,21N $1' 6,=( $6 81'28%7('
$775,%87(6P k1 7+,6 :25.N :( (;&/8'( 027,21N
%(&$86( :( &21&(175$7( 21/< 21 67$7,& $775,O
%87(6P j2:(9(5N027,21 3/$<6 $ '(&,6,9( 52/(
,1 $775$&7,1* $77(17,21 '8( 72 ,76 6+257(5 5(O
63216( 7,0( ,1 9,68$/ 6($5&+ 7$6.6 &203$5('
72 67$7,& $775,%87(6 Jr(7(5621 H f8*$6
S[YTKP

f2!0()#!, !.$ %84%.$%$ '2!0()#!,
6!2)!",%3

h25 '(6,*1,1* 9,68$//< ',6&(51,%/( *5$3+,&$/
6,*16 7+$7 5(9(&7 ',5(5(1&(6 ,1 7+( '$7$ 72
%( 9,68$/,6('N d(57,1 JS[YVK 352326(' $ 6(7
2) *5$3+,&$/ 9$5,$%/(6 68&+ $6 6,=(N 25,(17$O
7,21N &2/285 J+8(KN $1' 9$/8( J/,*+71(66KN
6+$3(N $1' 7(;785(P y( $/62 &216,'(5 7+( (;O
7(1'(' 9$5,$%/(6 &2/285 6$785$7,21N &5,63O
1(66N 5(62/87,21N $1' 75$163$5(1&< 352326('
%< o$&g$&+5(1 JS[[WKP f(3(1',1* 21 7+(
6&$/( 2) 0($685(0(17 620( 2) 7+( *5$3+,&$/
9$5,$%/(6 $5( 025( $37 7+$1 27+(56P j(5(N
:( '($/ :,7+ 5(/(9$1&( 9$/8(6 $6 $1 25'(5('
6(7 2) 5(/(9$1&( 5$1.6P d(57,1 ,'(17,7(6 7(;O
785(N 9$/8(N $1' 6,=( $6 25'(5(' 9$5,$%/(6
7+$7 $//2: 7+( 63217$1(286 '(&2',1* 2) 25O
'(5P o$&g$&+5(1 68**(67(' 7+$7 $/62 &2/285

QSRnM r7)%.49 %4 !,MK `44%.4)/. f5)$).' u)35!,):!4)/.



+8( &28/' %( 86(' )25 9,68$/,6,1* 25'(5('
'$7$N ,) &2/2856 $5( 86(' 7+$7 )250 $ 6(O
48(1&( 21 7+( &2/285 &,5&/(P j( )857+(5 352O
326(6 7+( 86( 2) &2/285 6$785$7,21N 75$163$O
5(1&<N $1' &5,631(66 )25 25'(5(' 9$/8(6P
u,1&( 7+( $775,%87( 6+$3( ,6 $ *5$3+,&$/ 9$O
5,$%/(N :( $''(' ,7 72 7+( /,67 2) y2/)( H
j252:,7= JTRRVK :+2 &/$66,7(' 6+$3( $6 $
352%$%/( $775,%87( 72 *8,'( 9,68$/ $77(17,21P
v+( $775,%87( /80,1$1&(B,17(16,7< &255(O
6321'6 72 7+( *5$3+,&$/ 9$5,$%/( 9$/8(P h85O
7+(5025(N :( &216,'(5 7+( (;7(1'(' *5$3+,O
&$/ 9$5,$%/(6 &2/285 6$785$7,21 $1' 75$163$O
5(1&< 72 %( &255(/$7(' :,7+ 9$/8(P v+( 9$/8(
,6 5(9(&7(' ,1 7+( /80,1$1&( 32/$5,7< 5$1.('
$6 $ 352%$%/( $775,%87(P v+( $775,%87( %/85
,6 127 67$7(' (;3/,&,7/< ,1 7+( /,67 2) y2/)(
H j252:,7= %87 $77(67(' 72 6(59( )25 +,*+O
/,*+7,1* 5(/(9$17 2%-(&76 %< %/855,1* ',6O
75$&7,1* ,1)250$7,21 Jm26$5$ (7 $/P TRRTKP
y( 5(/$7( 7+( 6,=(N 25,(17$7,21N &2/285N $1'
6+$3( 72 7+( 0(17,21(' *5$3+,&$/ 9$5,$%/(6P
y,7+ 7+( (;&(37,21 2) 7(;785( $// *5$3+,&$/
9$5,$%/(6 &$1 %( &216,'(5(' 72 *8,'( $ 86(5I6
9,68$/ $77(17,21 72 7+( ,1)250$7,21 2) ,17(5O
(67P

h-!'% 02/#%33).' 4%#(.)15%3

u2 )$5 :( +$9( &216,'(5(' 9$5,$%/(6 $33/,O
&$%/( 72 *5$3+,&6P j(5(N :( '($/ :,7+ 3,;(/6
:+,&+ ,03/,(6 7+$7 620( 2) 7+( 9$5,$%/(6 $5(
127 $33/,&$%/( '8( 72 7+( ,175,16,& &+$5$&7(5O
,67,&6 2) 7+( 5$67(5 02'(/P v+( 9$5,$%/(6 25,O
(17$7,21 $1' 6+$3( &$1127 %( 86('N %(&$86(
7+(< $5( 127 9$5,$%/( ,1 7+( 5$67(5 02'(/P
v+( $775,%87( 6,=( 0,*+7 %( 86()8/ 72 +,*+O
/,*+7 5(/(9$17 2%-(&76 ,1 6(*0(17O%$6(' kko
6<67(06P y,'(5 ('*(6 0$.( ,1)250$7,21 72
67$1' 287 $*$,167 7+( 7+,1 ('*(6 2) ,55(/(9$17
,1)250$7,21P v+,6 7(&+1,48( 237,0,6(6 7+(
9,68$/ ',662&,$7,21 2) 2%-(&76 )520 7+( %$&.O
*5281'P v+( $775,%87( %/85 ,6 ,03/(0(17('
72 5(*8/$7( 7+( &/$5,7< 2) 2%-(&76 %< 86,1*
/2:3$66 &2192/87,21 7/7(56P q%-(&76 7+$7 $5(
,1 )2&86 $1' 6+$53 $5( (;75$&7(' )$67(5 7+$1
60227+ 25 %/855(' 21(6 $1' 7+( 5(/(9$1&(
25'(5 &$1 %( ($6,/< '(&2'('P p27( 7+$7 $7O
75,%87(6 ',5(5 ,1 7+(,5 &$3$%,/,7< 72 (1&2'(
5(/(9$1&( 9$/8(6P v+( (5(&7 2) 7+( 9$5,$%/(6
%/85N &2/285 6$785$7,21N $1' 75$163$5(1&< 72

9,68$/,6( 5(/(9$1&( 25'(56 $5( 817(67(' $1'
0$< :25. )25 12 025( 7+$1 7:2 25 7+5((
&$7(*25,(6 Jo$&g$&+5(1 S[[WKP v+( $7O
75,%87(6 &2/285 +8( $1' /80,1$1&(B,17(16,7<
$5( 86(' 72 5(*8/$7( 7+( 6$/,(1&< 2) 2%-(&76
%< 7+( &+$1*,1* +8(N 6$785$7,21 $1' &2/285
9$/8( 2) 6,1*/( 3,;(/6P

R h-0,%-%.4!4)/.

v+( ,03/(0(17$7,21 2) 7+( 352326(' 9,68$O
/,=$7,21 0(7+2' ,6 '(021675$7(' :,7+ 7:2
,0$*( ,1)250$7,21 0,1,1* 6&(1$5,26P v+(
6&(1$5,26 $5( %$6(' 21 $1 guct Ji(50$1
c(5263$&( e(175( A zOuct u(1625K 6&(1(
)520 o$11+(,0N i(50$1<P v+( 3,;(/
*5281' 6,=( ,6 7:2 0(7(56P c1 81683(59,6('
.O0($16 &/867(5,1* 2) 7+( uct 6&(1( :$6
3(5)250(' /($',1* 72 )285 63(&75$/ &/867(56
eSP P PeVN '(6&5,%(' %< 7+( $66,*10(17 2) ,0O
$*( 3,;(/6 72 &/867(56 kBeP d$6(' 21 7+(6(
&/867(56N $1 ,17(5$&7,9( J683(59,6('K 75$,1,1*
:$6 3(5)250(' 72 (67,0$7( 7+( &21',7,21$/
352%$%,/,7,(6 3Jn 8e,K $1' 3J#n 8e,KN :+,&+
'(71( 7+( 352%$%,/,7< )25 7+( /$%(/ n *,9(1
&/867(5 e,P k1 285 (;$03/(N /$%(/ n '(71(6
7+( /$%(/N :+,&+ 7+( 86(5 :$176 72 '(7(&7 ,1
7+( ,0$*( $1' #n 7+( $/7(51$7,9( +<32O
7+(6,6N (P *P /$%(/ n ,6 675((7 ,) 7+( 86(5 :$176
72 71' 675((76 $1' #n 0($16 DD127 675((7IIP
v+,6 ,6 $/62 $ 5(675,&7,21N $6 :( $//2: 12
27+(5 /$%(/6N :+,&+ 7+( 86(5 &28/' '(7(&7P d<
*,9,1* 326,7,9( 25 1(*$7,9( (;$03/(6 2) 7+(
'(6,5(' /$%(/ nN 7+( /,.(/,+22' )81&7,21
3Je, 8nK &$1 %( (67,0$7('N :+,&+N '8( 72 7+(
d$<(6v+(25(0N ,6 3523257,21$/ 72 7+( $ 326O
7(5,25, )81&7,21 3Jn 8e,K Jf$7&8 (7 $/P S[[ZN
f$7&8H u(,'(/ TRRWKP v+( (;$03/( 9$/8(6
)25 7:2 6,08/$7(' ,0$*( ,1)250$7,210,1,1*
6&(1$5,26 $5( 6+2:1 ,1 v$%P SP h25 $// &/86O
7(56N (;$03/( 9$/8(6 )25 7+( $ 3267(5,25,
)81&7,21 3Jn 8e,K $5( /,67('P c6 /$%(/ n :(
'(71(' 7+( ,1)250$7,21 &/$66(6 D675((7I $1'
D)25(67IN ,P (P 7+( 86(5 :$176 72 '(7(&7 675((76
$1' )25(676 ,1 7+( ,0$*( '$7$%$6(P k1 35$&O
7,&$/ $33/,&$7,216N 7+( $ 3267(5,25, 352%$%,O
/,7,(6 $5( (67,0$7(' %< *,9,1* 326,7,9( 25
1(*$7,9( (;$03/(6 2) 7+( '(6,5(' /$%(/ $6 )25
(;$03/( 6((1 ,1 7+( 9$/8(6 RP[ )25 &/867(5 S
$1' RPT )25 &/867(5 VP v+( 9,68$/,=$7,21 0(O
7+2' ,6 ,03/(0(17(' 86,1* 7+( 25,*,1$/
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s!"M PY r)-5,!4%$ ).&/2-!4)/. -).).' %8!-0,%Y k)34).' /& ! 0/34%2)/2) 02/"!"),)4)%3 &/2 4(% 47/ %8L
!-0,%3 AA342%%43FF !.$ AA&/2%34FFM

e/$66 3Ju75((7 8e,K 3Ju75((7 8e,K 3Jh25(67 8e,K 3J2h25(67 8e,K

e/867(5 S RP[ RPS RPT RPZ

e/867(5 T RPX RPV RPV RPX

e/867(5 U RPV RPX RP[ RPS

e/867(5 V RPT RPZ RPX RPV

s!"M QY h.$%8).' /& 02/"!"),)4)%3 "9 #/,/523 G6!,5%3 !##/2$).' 4/ 4(% gru #/,/52 30!#%HM

R"3oRPU RPU"3oRPW RPU"3oRPY 3#RPY

S {(//2:Oq5$1*(Ot('

LSY SRR SRRb LST SRR SRRb LX SRR SRRb LU SRR SRRb

T q5$1*(Ot('Ox,2/(7

LST SRR SRRb LX SRR SRRb LU SRR SRRb L[W SRR SRRb

U n,*+7 %/8(Of$5. %/8(Ox,2/(7

LWR SRR SRRb LXR SRR SRRb LXY SRR SRRb LYW SRR SRRb

V {(//2:On,*+7 *5((1Of$5. *5((1

LSY SRR SRRb LTV SRR SRRb LUS SRR SRRb LU[ SRR SRRb

W n,*+7 %/8(Oo,' %/8(Of$5. %/8(

LWR SRR SRRb LWW SRR SRRb LXR SRR SRRb LXW SRR SRRb

X u$785$7,21 &+$1*(

LU UR SRRb LU WR SRRb LU YW SRRb LU SRR SRRb

Y d5,*+71(66 &+$1*(

LR R TRb LR R VRb LR R XRb LR R ZRb

Z e20021 9,68$/,=$7,21 ,1 kko 6<67(06

LR R SRb LR R URb LR R YRb LU SRR SRRb

,0$*( kN 7+( &/867(56 eN $1' 7+( $ 3267(5,25,
352%$%,/,7,(6 3Jn 8e,KP y( ,19(67,*$7( 7+( $7O
7(17,21 *8,',1* $775,%87(6 &2/285 J+8(N 6$78O
5$7,21N 9$/8(KN 9$5,$%/( 60227+,1* 7(&+O
1,48(6 J%/85KN $1' &20%,1$7,216 2) 7+(6(P

b/,/52

v+( %$6,& ,'($ ,6 72 $66,*1 &2/2856 72 352O
%$%,/,7< 9$/8(6 %< $33/<,1* $ &2/285 /22.83

7$%/( $6 6+2:1 ,1 v$%P TP v+( 352%$%,/,7,(6
6+2:1 ,1 v$%P S $5( &/$66,7(' ,172 )285 352O
%$%,/,7< &/$66(6 Jv$%P TK $1' )25 ($&+ &/$66 $
',5(5(17 &2/285 ,6 $66,*1(' %$6(' 21 9$5<,1*
7+( &2/285 +8( jN 6$785$7,21 uN $1' 9$/8(
x J&2/285 ,1'(;,1*KP g;$03/(6 SAW /,67 9$O
5,$7,216 2) 7+( 3$5$0(7(5 +8(N (;$03/( X 5(O
9(&76 7+( &+$1*( 2) 6$785$7,21N $1' (;$03/(
Y &255(6321'6 72 7+( 9$5,$7,21 2) 9$/8(P v2
&203$5( 7+(6( 9,68$/,=$7,216 (;$03/( Z

QSTnM r7)%.49 %4 !,MK `44%.4)/. f5)$).' u)35!,):!4)/.



6+2:6 7+( &20021 :$< 2) 9,68$/,=$7,21 ,1
kko 6<67(06 %$6(' 21 7+( 75$16,7,21 )520
'$5. *5(< 29(5 %5,*+7 *5(< 72 5('P

r-//4().'

k1 *(1(5$/N ,0$*( 60227+,1* ,6 7+( &2192O
/87,21 2) $ 7/7(5 0$75,; h 2) 6,=( . :,7+ 7+(
25,*,1$/ ,0$*( k $1' 868$//< ,192/9(6 $ /266
2) ,1)250$7,21P r$5$0(7(5 . '(71(6 7+(
0$*1,78'( 2) 60227+,1* $6 $ /,1($5 )81&7,21
'(3(1',1* 21 7+( $ 3267(5,25, 352%$%,/,7,(6
.3 $1% " 3N ,P (P 7+( 25,*,1$/ ,0$*( k :,//
%( 60227+(' 3,;(/O%<O3,;(/ :,7+ $ 9$5<,1*
0($1 7/7(5 '(3(1',1* 21 7+( $ 3267(5,25,
352%$%,/,7< 3P v+( /,1($5 (48$7,21 ,03/,(6
7+$7 ,1 3,;(/6 :,7+ /2: 352%$%,/,7< 3 7+( 25,O
*,1$/ ,0$*( k :,// %( 025( 67521*/< 6022O
7+('P c6 7+( 86(5 ,6 /,0,7(' ,1 7+( &2*1,7,21
2) 71( ',5(5(1&(6 ,1 7+( 7/7(5 6,=(N :( $3O
3/,(' $1 ,1'(;,1* 2) 7/7(5 6,=(6 6,0,/$5 72 &2/O
285 &2',1* Jv$%P UKN :+,&+ &255(6321'6 72
/,1($5 3$5$0(7(56 $3SPRV(RT $1'
%32SPTT(RT )520 7+( $%29(O0(17,21('
(48$7,21P

b/-").!4)/.3

v+( &20%,1$7,21 2) &2/285 ,1'(;,1* $1'
9$5,$%/( 60227+,1* &20%,1(6 7+( $'9$1O
7$*(6 2) %27+ 9,68$/,=$7,21 0(7+2'6P v+(
9,68$/,=$7,21 2) 352%$%,/,7,(6 :,7+ &2/285 ,6
683(5,0326(' 7+( 60227+(' 25,*,1$/ ,0$*(P
y( *(1(5$7(' 7+( 29(5/$<6 2) (,*+7 &2/285O
,6$7,216 21 7+( 60227+(' 25,*,1$/ ,0$*(
:,7+ 75$163$5(1&,(6 2) 73RPUU $1' 73RPXXP
v+( *(1(5$/ &$6( 2) $ 9,68$/,=$7,21 xN :+,&+
,1&/8'(6 7+( 75$16)250$7,21 2) 7+( 25,*,1$/
,0$*( k %< $ )81&7,21 * J(P *P 60227+,1*K $1'
7+( 9,68$/,=$7,21 2) 352%$%,/,7,(6 %< $ )81&O
7,21 )N &28/' %( 67$7(' $6 )2//2:6\

x3LS27J3Kb 6 *JkN 3K17J3K 6 ) JeN 3K

c'',7,21$//<N 7+,6 (48$7,21 ,1&/8'(6 $ )81&O
7,21$/ 5(/$7,216+,3 %(7:((1 7+( 352%$%,/,7<

3 $1' 7+( 75$163$5(1&< 7N ,P (P 7+( 75$163$O
5(1&< &+$1*(6 '(3(1',1* 21 7+( 352%$%,/,O
7,(6P c33/<,1* 68&+ $ )81&7,21 :28/' 6+2:
025( '(7$,/6 2) 7+( /(66 60227+(' 25,*,1$/
,0$*( ,1 3,;(/6 :,7+ +,*+(5 352%$%,/,7,(6 $1'
7+( &2/285 &2',1* ,1 3,;(/6 :,7+ /2:(5 352%O
$%,/,7,(6P

S d6!,5!4)/.

v2 $33529( 7+( 1((' )25 $ 6$/,(17 $1' 5(/(O
9$1&(O5$1.(' 9,68$/,=$7,21 $6 $ %27720O83
&20321(17 :( (9$/8$7( 7+( $'$37(' 9,68$/O
,=$7,216 :,7+ $ &20387$7,21$/ 9,68$/ $77(1O
7,21 02'(/ 7+$7 ,6 25,(17(' 72:$5'6 1(85$/
0(&+$1,606 2) +80$1 9,68$/ $77(17,21P

SMP s(% !44%.4)/. -/$%,

v+( &20387$7,21$/ 02'(/ +$6 %((1 68&&(66O
)8//< 9$/,'$7(' %< (;3(5,0(17$/ (9,'(1&( ,1
9,68$/ 6($5&+ 7$6.6 Jv5(,60$1 H i(/$'(
S[ZRK $1' 3529(' 72 %( $335235,$7( 72 352*O
1267,&$7( +80$1 (<(O029(0(17 '$7$ ,1
0$3O'(6,*1 (9$/8$7,21 Jh$%5,.$17 (7 $/P
TRRXKP k7 ,6 62/(/< %27720O83 *8,'(' $1'
%$6(' 21 $ 08/7,O6&$/( (;75$&7,21 2) 7+5((
35(O$77(17,9( )($785(6 J&2/285 +8(N &2/285
9$/8(N 25,(17$7,21 &2175$67KN ,P (P 7+( 35(O
',&7(' *$=( 3$7+6 $5( ',5(&7(' 72 7+(6( )($O
785(6 $8720$7,&$//<P v+( &,5&/(6 ,//8675$7( (<(
7;$7,216 $1' $552:6 ,1',&$7( 7+( ',5(&7,21
2) *$=( 3$7+6P v+( %$6,& 35,1&,3/( ,6 7+( %,2O
/2*,&$/ )2&866,1* &+$5$&7(5 2) 9,68$/ 1(85O
216P k1 7+( &(175( 2) $ 9,68$/ 6&(1( 1(85216
$5( +,*+/< 6(16,7,9(N :+,/( 7+(< 6+2: $ :($.
5(63216( ,1 7+( &21&(175,& 6855281'(' $5($P
v+,6 0(&+$1,60 ,6 5(9(&7(' ,1 7+( &20387('
',5(5(1&( %(7:((1 71( $1' &2$56( 6&$/(6P h,O
1$//<N 7+( )2&86 2) $77(17,21 +,*+/,*+76 6$/,O
(17 5(*,216 2) $ 9,68$/,=$7,21 ,1 7+( $77(17,21
0$3P h25 $ '(7$,/(' '(6&5,37,21 6(( (P *P k77,
H m2&+ JTRRSKP

SMQ d6!,5!4)/.

h,*P U 72 W '(3,&7 7+( (9$/8$7,21 02'(/ 287O
&20(6 7+$7 6+2: 7+( 35(',&7(' /2&$7,216 7+$7
:,// $775$&7 *$=(6 ,1 285 352326(' 9,68$/,=$O
7,216P v+( <(//2: &,5&/(6 5(35(6(17 7+( /2&$O
7,216 2) (<(7;$7,216 J)2&86 2) $77(17,21K $1'

s!"M RY h.$%8).' /& &),4%2 3):%3 +M

R"3oRPU RPU"3oRPW RPW"3oRPY 3#RPY

. [R WR UR U
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7+( <(//2: $552:6 6+2: 7+( 6(48(1&( $1'
',5(&7,21 2) (<( 6&$1 3$7+6P v+( /,*+7 $5($6
,1 7+( 7+5(( &2163,&8,7< 0$36 21 7+( %27720
,1',&$7( 6$/,(17 ,0$*( /2&$7,216 5(/$7(' 72
&2/285 J+8(KN ,17(16,7< J9$/8(KN $1' 25,(17$O
7,21 &2175$676P v+( 0267 6$/,(17 ,0$*( /2&$O
7,216 2) 7+( ,0$*( $5( 5(35(6(17(' %< 7+(
$5($6 ,1 7+( $77(17,210$3P h,*P U$ ,//8675$7(6
7+( &217*85$7,21 :,7+ 7+( 9$5,$%/( &2/285
+8(P v+( 0267 5(/(9$17 ,1)250$7,21 J675((76K
$33($56 ,1 '$5. %/8( $1' :$6 &255(&7/<
/2&$7(' %< 7+( 02'(/ (;&(37 )25 7+( 6(&21'
7;$7,21 ,1 7+( 833(5 /()7 &251(5 2) 7+( ,0$*(
:+(5( +,*+ &2/285 $1' ,17(16,7< 9$/8(6 '(O
9,$7(' 7+( *$=( )520 7+( 7$5*(7P v+( 675((7
7+$7 +25,=217$//< &5266(6 7+( ,0$*( ,6 /2&$7('
%< 7+( 6<67(0 :,7+,1 7+( 7567 )285 7;$7,216
'8( 72 +,*+ 6$/,(17 ,0$*( /2&$7,216 2) &2/O
285N ,17(16,7<N $1' 25,(17$7,21 &2175$67P
h,*P U% ,//8675$7(6 6$/,(17 5(*,216 ,1 7+(

6$7(//,7( ,0$*( 7+$7 $5( (1&2'(' :,7+ 7+(

9$5,$%/( 6$785$7,21P j(5(N 7+( ,1)250$7,21
2) ,17(5(67 J)25(67K $33($56 ,1 '$5. 5(' $1'
,6 7;$7(' :,7+ 7+( 6(&21' $1' )2857+ (<( 7;O
$7,21 ,1 7+( 833(5 /()7 &251(5 J+,*+ &2/285
$1' ,17(16,7< &2175$67K $1' 7+( 7+,5' 7;$7,21
,1 7+( /2:(5 /()7 &251(5 J+,*+ ,17(16,7< $1'
25,(17$7,21 &2175$67KP h,*P V$ '(3,&76 7+( /2O
&$7,216 '(7(&7(' ,1 7+( ,0$*( :+(5( 7+( 5(/O
(9$17 ,1)250$7,21 ,6 9,68$/,6(':,7+ 7+( 9$5,O
$%/( &2/285 9$/8(P v+( 7567 7;$7,21 *2(6 72
7+( 5(/(9$17 ,1)250$7,21 JD675((76IK %(&$86(
2) +,*+ ,17(16,7< $1' 25,(17$7,21 &2175$67P
v+( 6(&21' )2&86 2) ,17(5(67 ,6 '(9,$7(' 72
7+( 833(5 /()7 $1' 833(5 5,*+7 &251(5 $775$&7O
(' %< +,*+ ,17(16,7< &2175$676P v+( 6&$1
3$7+ 71$//< 5(78516 1(;7 72 7+( 67$57,1*
32,17P
v+( 9$5,$%/( &2/285 6$785$7,21 &20%,1('

:,7+ %/85 :$6 7(67(' ,1 h,*P V%P f8( 72 +,*+
6$/,(17 ,0$*( /2&$7,216 2) &2/285N ,17(16,7<
$1' 25,(17$7,21 7+( /2&$7,21 2) ,17(5(67
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J675((76K ,6 5$3,'/< '(7(&7('P u$/,(17 5(*,216
,1 7+( 833(5 /()7 $1' 5,*+7 &251(5 7+(1 '(O
9,$7( 7+( *$=( )520 7+( 7$5*(7P h,1$//<N 7+(
/$67 7+5(( 7;$7,216 6&$1 7+( 675((7 ,1 6+257
6(48(1&(6P h,*P W '(3,&7 7+( 7;$7,216 $1'
6&$1 3$7+6 72 7+( 5(/(9$17 ,1)250$7,21
J675((76K +,*+/,*+7(' %< 7+( &20%,1(' 9$5,O
$%/(6 75$163$5(1&< $1' %/85 Jh,*P W$K $1'
%/85 Jh,*P W%KP q1/< 21( /2&$7,21 :$6 '(7(&O
7(' &255(&7/< ,1 h,*P W$P i$=(6 ,1 h,*P W%
&203/(7(/< )$,/ 72 '(7(&7 675((76 ,1 7+( ,0$*(P

T b/.#,53)/.

v+( (9$/8$7,21 $//2:6 '5$:,1* 6(9(5$/ &21O
&/86,216P h2//2:,1* 7+( 352326(' '(6,*1
35,1&,3/(6 +$9( /(' 72 $ 3$57,$//< %(77(5 9,68$/
352&(66,1* 2) 5(/(9$17 ,1)250$7,21P v+( 9,6O
8$/,=$7,216 :,7+ 7+( 9$5,$%/(6 &2/285 +8(N
&2/285 6$785$7,21N &2/285 9$/8(N $1' 7+(
&20%,1$7,21 2) &2/285 6$785$7,21 $1' %/85
$5( $335235,$7( 72 '(7(&7 6758&785(6 '(3(1'O
,1* 21 7+( $'-$&(17 &/867(5 9,68$/,=$7,21P k1
h,*P U$N U%N V$ 7+( 5(/(9$17 ,1)250$7,21 :$6
'(7(&7(' '8( 72 +,*+ ',5(5(1&(6 ,1 &2175$67
2) &2/285N ,17(16,7< $1' 25,(17$7,21 72 1(,*+O
%285,1* &/867(56 ,1 7+( ,0$*(P h25 (;$03/(
'$5. 5(' )25(676 $5( '(7(&7(' %(&$86( 2) 7+(
&2O/2&$7,21 2) %5,*+7 5(' 675((76P c&&25',1*O
/<N &+$1*,1* +8(N 6$785$7,21N $1' &2/285
9$/8(6 2) 3,;(/6 ,6 $ 86()8/ 7(&+1,48( 72 683O
3257 7+( 9,68$/ '(7(&7,21 2) 6$/,(17 ,1)250$O
7,21P v+( 9$5,$%/( %/85 Jh,*P W$N %K ,6 127 )$O
9285$%/( )25 $ )$67 '(7(&7,21 2) ,1)250$7,21P
d27+ 9,68$/,=$7,216 &217$,1 722 0$1< ',6O

75$&7,9( 6$/,(17 /2&$7,216 :,7+ +,*+ ,17(16,7<
$1' 25,(17$7,21 &2175$676P
c6 6+2:1 ,1 h,*P U $1' V 7+( 3,;(/O%$6('

9,68$/,=$7,21 2) 5(/(9$17 ,1)250$7,21 ,6 68,7O
$%/( 72 $ /,0,7(' (;7(17P y+,/( $5($6 &$1 ($6O
,/< %( /2&$7('N /,1($5 6758&785(6 $5( 2)7(1 ,1O
7(55837(' %< ',675$&7,9( ,1)250$7,21 $1'
+$5'/< 72 %( 3(5&(,9(' $6 $ :+2/( 6758&785(P
v+86N ,1 3,;(/O%$6(' kko 6<67(06 cix +$6
/,0,7(' &$3$%,/,7,(6 )25 +,*+/,*+7,1* 5(/(9$17
/,1($5 ,1)250$7,21P j2:(9(5N ,7 ,6 $1 $3352O
35,$7( 7(&+1,48( 72 +,*+/,*+7 $5($/ 6758&785(6
$1' 72 '(3,&7 $ 6(7 2) 5(/(9$1&( 5$1.6 '8(
72 7+( 86( 2) 25'(5(' 9$5,$%/(6P

U n54,//+

f8( 72 6(9(5$/ /,0,7$7,216 2) 3,;(/O%$6(' 5(O
027( 6(16,1* kko 6<67(06 7+$7 &203520,6(
$ 6<67(0I6 35$&7,&$/ $&&(37$%,/,7< :( 68**(67
)857+(5 5(6($5&+ ,1 7+( )2//2:,1* $63(&76\
JSK v+( 352326(' 9,68$/,=$7,216 $5( ,1

35,1&,3$/ 81,9(56$/ $1' ,1'(3(1'(17 2) 7+(
6(1625 7<3(N 7+( 9,(:,1* *(20(75<N 7+( 63(&O
75$/ $1' 63$7,$/ 5(62/87,21P u7,//N 5(68/76 0$<
',5(5N $6 )25 (;$03/( ,0$*(6 )520 $&7,9(
6(16256 /,.(uct $5( 12,6< '8( 72 7+( 63(&./(
(5(&7P v+86N ,62/$7('N 9(5< %5,*+7 3,;(/6
&$86(' %< 7+( 63(&./( (5(&7 &28/' $&7 $6 ',6O
75$&7256P u3(&./( '(12,6,1* 0$< 5('8&( 7+(
',675$&7,9( ,198(1&( 2) 7+(6( 3,;(/6P d(6,'(6N
$6 :( 683326( &255(&7 $ 3267(5,25, 352%$%,O
/,7,(6 $1' 3(5)(&7 &/867(5,1* J,P (P $// 63(&75$/
&/867(56 $5( ',5(&7/< 5(/$7(' 72 ,1)250$7,21
&/$66(6K:( +$9( 72 )2&86 21 7+( 9,68$/,=$7,21
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2) ,1$&&85$7( 352%$%,/,7,(6 $1' )$/6( &/867(5O
,1*P x,68$/,=$7,216 6+28/' $92,' 7+( 683O
35(66,1* 2) ,1)250$7,21 ,1 5(*,216 :,7+ /2:
352%$%,/,7,(6N 6,1&( 7+,6 ,1)250$7,21 &28/'
%( 1(('(' )25 7+( &255(&7 (67,0$7,21 2) 7+(
$ 3267(5,25, 352%$%,/,7,(6P v+(5()25(N
0(7+2'6 /,.( 0$6.,1* 25 67521* 60227+,1*
6+28/' 127 %( $33/,('P
JTK y( ',' 127 &216,'(5 7+( $33/,&$7,21

2) 9(&725 *5$3+,&6P k1 h,*P X :( 35(680('
7+$7 $ 86(5 6($5&+(6 )25 63(&,7& 7(/'6 7+$7
$5( /2&$7(' $7 ,17(59$/6 2) ; 0(7(56 72 $ &(5O
7$,1 7<3( 2) 675((7P v+( 02'(/ ,1',&$7(6 7+$7
7+(5( ,6 (9,'(1&( 7+$7 cix ,1 6(*0(17O
%$6(' 6<67(06 ,6 9(5< (5(&7,9(P u,1&( 6(*O
0(176 3529,'( +202*(1(,7<N 6(*0(17O%$6('
,0$*(6 +$9( /(66 ',675$&7,9( 67,08/, $1' 5(/O
(9$1&( 9$/8(6 &$1 %( ($6,(5 '(&2'('P c/O
7+28*+ 7+( &20387$7,21$/ &/$66,7&$7,21 2)
5(/(9$1&( 9$/8(6 $1' 7+( (;75$&7,21 2) 5(/O
(9$17 7(/'6 ,6 68&&(66)8/ 7+( 9,68$/,=$7,21
/$&.6 2) 0,66,1* &217(;7 ,1)250$7,21P e2/O
285 9$/8( ,6 127 9(5< $335235,$7( 72 9,68$/,6(
7+( 5(68/7N %(&$86( ,7 &21&($/6 5(/(9$17 &21O
7(;7 ,1)250$7,21 7+$7 86(56 1((' )25 9,68$/
63$7,$/ 1$9,*$7,21P v+( &20%,1$7,21 2) 7+(
9$5,$%/( %/85 $1' ',5(5(17 6,=(6 2) 6(*0(17
&2172856 0$< %( 025( $335235,$7(P v2 287O
/,1(N 7+( 9$5,(7< 2) $77(17,21O*8,',1* $775,%8O
7(6 &$1 %( 025( 9(56$7,/(/< $1' (5(&7,9(/<
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An der Fakultät für Bauingenieur-, Geo- und Umweltwissenschaften der Universität Karlsruhe (TH) ist am
Institut für Photogrammetrie und Fernerkundung zum 01. April 2008 die

Professur für Fernerkundung und Bildverarbeitung (W3)

zu besetzen.
Die gesuchte Persönlichkeit vertritt Bildverarbeitung und Fernerkundung in Forschung und Lehre. Der/die
Bewerber/in soll sich durch methodische und experimentelle Forschung auf dem Gebiet der digitalen
Bildverarbeitung mit Anwendungen in Photogrammetrie und Fernerkundung wissenschaftlich qualifiziert
haben. Es wird erwartet, dass der/die Bewerber/in die Methoden der digitalen Bildverarbeitung und
Fernerkundung für dimensionelle Messung, Navigation und Objektdokumentation weiterentwickelt.
Erfahrungen in der Definition und Durchführung von Forschungsprojekten sowie in der Einwerbung von
Drittmittel werden vorausgesetzt.
Die Lehre in den Fächern "Fernerkundung" und "Digitale Bildverarbeitung" wendet sich an Studierende der
"Geodäsie und Geoinformatik" (Bachelor/Master ab WS 2008/2009) mit Lehrexport für Geoökologie,
Meteorologie, Wirtschaftswissenschaften sowie die auslandsbezogenen Studiengänge
"Regionalwissenschaft" und "Resources Engineering". Verbunden mit der Professur ist die Leitung des
Institutes für Photogrammetrie und Fernerkundung. Von der Stelleninhaberin/Stelleninhaber wird die
Mitwirkung bei der Umgestaltung der Institutsstrukturen des Studienganges Geodäsie und Geoinformatik
erwartet sowie die Fortsetzung der engen Zusammenarbeit mit den anderen geowissenschaftlichen Instituten
der Universität und der Kooperation mit internationalen Institutionen.
Die Universität ist bestrebt, den Anteil von Professorinnen zu erhöhen und begrüßt deshalb die Bewerbung
entsprechend qualifizierter Frauen. Schwerbehinderte Bewerber/innen werden bei entsprechender Eignung
bevorzugt.
Im Falle einer erstmaligen Berufung in ein Professorenamt wird das Dienstverhältnis entsprechend § 50 LHG
zunächst grundsätzlich befristet. Ausnahmen von der Befristung sind möglich.

Bewerbungen mit den üblichen Unterlagen (Lebenslauf, Zeugnisse, Schriftenverzeichnis, Sonderdrucke der
fünf wichtigsten Veröffentlichungen) sind bis zum 15. September 2007 an den Dekan der Fakultät für
Bauingenieur-, Geo- und Umweltwissenschaften der Universität Karlsruhe (TH), Postfach 69 80, 76128
Karlsruhe oder dekanat@bgu.uka.de zu richten.

Professur für Photogrammetrie und Optische Fernerkundung
Die Professur entwickelt in der Forschung die Methoden der photogrammetrischen und optischen
Fernerkundungs-Bildanalyse mit einem Schwerpunkt auf quantitativ-geometrischen Aspekten für
neue thematische Anwendungen weiter. Im Vordergrund stehen dabei die hochpräzise geometrische
und stochastische Sensormodellierung, das Design von Mess-Systemen und Komponenten, inkl. Fehler-
modellierung, sowie halbautomatische und automatische Objektextraktionsverfahren und Realtime-
Prozessierung. Die Professur ist verantwortlich für die fachbezogenen Lehrveranstaltungen auf BSc-,
MSc- und PhD-Stufe.
Vorausgesetzt wird eine universitäre Ausbildung mit Doktorat in Geomatik oder in einer verwandten
Disziplin wie Informations- oder Elektroingenieurwissenschaften sowie ein Post-Doktorat und/oder
Erfahrung in der Industrie oder in Institutionen im Gebiet der Photogrammetrie. Kandidatinnen und
Kandidaten verfügen über einen hervorragenden wissenschaftlichen Leistungsausweis und ein innova-
tives, interdisziplinäres Forschungsprogramm; ein Schwerpunkt bilden dabei quantitative und
geometrische Fragestellungen. Ein nationales und internationales Netzwerk ist entscheidend für eine
erfolgreiche Zusammenarbeit mit Industriepartnern und anderen Organisationen.
Bewerbungen mit Lebenslauf, Publikationsliste, einem Verzeichnis der bearbeiteten Projekte sowie
einem Konzept für die zukünftige Lehre und Forschung sind bis zum 30. November 2007 einzureichen
beim Präsidenten der ETH Zürich, Rämistrasse 101, 8092 Zürich, Schweiz. Im Bestreben, den Frauenan-
teil in Lehre und Forschung zu erhöhen, fordert die ETH Zürich Wissenschafterinnen ausdrücklich zur
Bewerbung auf.
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7. Oldenburger 3D-Tage
Optische 3D-Messtechnik


Photogrammetrie
Laserscanning


30. / 31. Januar 2008


in Oldenburg (Oldb.)


Veranstalter:
Institut für Angewandte Photogrammetrie und


Geoinformatik (IAPG)
FH Oldenburg / Ostfriesland / Wilhelmshaven


Arbeitskreis Nahbereichsphotogrammetrie
Deutsche Gesellschaft für Photogrammetrie,
Fernerkundung und Geoinformation (DGPF)


www.fh-oow.de/3dtage


Vortragsanmeldungen
bis 05.11.2007


Studienbücher der Geographie


Geographie und
Fernerkundung
von Ernst Löffler, Ulrich Honecker
und Edith Stabel


3. vollst. überarb. u. erg. Aufl., 2005. 287 S., 105 Abb.,
9 Tab., 16 Farbtaf., ISBN 3-443-07140-6, � 29,00


Seit dem Erscheinen der 1. Auflage dieses Buches vor 20
Jahren hat sich die Fernerkundung mit ungebrochener
Dynamik weiterentwickelt. Besonders beeindruckend sind
dabei ohne Zweifel die damals kaum für möglich gehaltenen
Fortschritte in der Satellitentechnologie und insbesondere
der digitalen Aufnahmetechnik. Gleichzeitig haben die
digitale Datenverarbeitung und Bildklassifizierung, zusam-
men mit dem Einsatz geographischer Informationssysteme,
die Möglichkeiten der Integration, Verschneidung und
Repräsentation von Daten unterschiedlichster Art erheblich
gesteigert. Es war daher notwendig, das Buch nicht nur zu
überarbeiten und zu aktualisieren, sondern ihm auch eine
etwas andere Schwerpunktsetzung zu geben. Dies gilt vor
allem für die stark erweiterten Ausführungen über die digitale Bildverarbeitung und -klassifikation und die Radar-
erkundung. Am Charakter des Buches als Studienbuch wurde nichts geändert; es wird Wert gelegt auf eine ver-
ständliche Darstellung, ohne Vollständigkeit anzustreben.
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