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Kaplan-Rohrturbinen Wasserkraft-  VLH-Turbinen Mortalitatsraten
80 ) schnecken ®T&R %
OT&R + TUR %
B T&R MW
70 OT&R + TUR MW
. € T&R MW -=0
— 60 OT&R + TUR MW -=0
§. —— —1—
0]
T 50 L
£
=2 40 ' ]
T *
5
S 30
%
. i L ]
b B
o L e - B
* - *
0 T | hd L
Lindes- Baiers- Eixen-  GroB- Holl-  Héll- Hecker- Baier-  Au"
miihle dorf  dorf weil”  thal” thal” wehr™ brunn
(Bewegl. (Schacht-
Kraftwerk) kraftwerk)
461/4 2.852/4 | 5.108/8 | 7.149/8 | 5.041/8 | 6.403/8 | 6.206/7 | 6.855/8 | 9.406/8 | Anzahl Fische/Arten
4 61 23 32 40 32 36 31 49 Wiederfang T&R + TUR (%)
2 91 88 83 94 90 96 94 96 Wiederfang Dummys (%)
15 15 20 20 20 150 120 120 300 Stababstand Rechen (mm)
212 150 333 156 100 6-19 3-26 39-56 22-33 untersuchte Drehzahl Turbine (U/min)
2,728 | 24-25 | 46-48 | 2,1-2,5 | 1,9-24 | 1,8-24 | 1,6-2,3 | 3,5-4,0 | 1,1-2,3 | untersuchte Fallhéhe (m)
1,5 2,0 1,0 1,75 2,5 4,3 3,2 3,55 5,0 Laufraddurchmesser (m)
/1 &10)"  7+,*5(+$ /(1 )*( %+*,& *=* +*() 9/( +,&&( "+ 0)1,) 10 ;(5(&'0) )&'() 0)* (0 ( ,*0*=)1(/( 10 *)1+1 (+(0 ! "0,/(0 ) 1(+
(+ 01" '+0>>( 0+/)( N (") HN1 0)1 :0 ,44() (, *.9+ 1( (+0"+0>>() 0+/)(N (I"() 0)1 O+ )(HN T 1),I" 7%++($*0+ 04 1 ( %+*&* =* 1(+
7%)*+%&&'+0>>( ,4() 9+ 1 ( (+(")0)' 50+1(1 ( 044( %.%+*0)1 -(+:#'(+*),!" FE "'( *%+/()(+ '(I(+91$ " * [/ &L(* )1.9+,&&( " A01 () (&4=A"
1(+("*0 O HT1/:5 9/(+) (1+'(0)1 "%"( 0+/ ))&, *'(4 **(&*( ,*OH 1,)1() )(O) 0)*(+ 0!"*() 7+,.*5(+$ ,)&,'()
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| Kaplan-Rohrturbinen Wasserkraft- VLH-Turbinen | T&RNL
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A TE&RHL

¥ | A\ T&R + TUR HL
® T&R %
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Mortalitat [%]

@
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*

20 % B Il T&R MW

10 + T ! ] T&R + TUR MW
g ' @B 8 E @
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Lindes- Baiers- Eixen- GroB- Holl- Holl- Hecker- Baier- Au
mihle dorf dorf weil thal thal wehr brunn
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0 Kaplan-Rohrturbinen Wasserkraft- Py VLH- Fischarten NatFi
schnecken Turbinen ® Aal (20,5-85,0 cm)
80 ® Nase (3,6-19,3 cm)

() @ Bachforelle (4,7-35,6 cm)
=70 ® Flussbarsch (4,0-33,8 cm)
> ® | @ Barbe (2,5-50,0 cm)

'% 60 () Botauge (2,8-19,6 cm)
fs) N ® Asche (7,0-46,3 cm)
o) 50 | ® MW Arten NatFi (StadFi)
= g o OMW Sonstige Arten NatFi
L*cl?'s < (1,7-55,0 cm)
S 40 o
g ® = N
&30 O N ) ®
g ® |
S o
20 o Q u
10 () i ®
0 1 | L1 | S|
Lindes- Baiers- GroBweil Holithal” Hélithal” Hecker- Baier- Au
miihle dorf (Schacht- wehr'" brunn
kraftwerk)
22%, n=9 15%,n=13 |0%, n=12 0%, n=5 Aal
54%, n=61 86%, n=7 Nase
11%, n=76 0%, n=5 8%, n=12 Bachforelle
25%, n=28 |38%, n=13 8%, n=117 |21%, n=33 |0%, n=9 38%, n=8 |39%, n=76 | Flussbarsch
40%,n=5 |21%, n=225 | 13%, n=159 | 0%, n=5 13%, n=16 | 0%, n=12 Barbe
83%, n=229 | 70%, n=80 29%, n=85 |48%, n=25 |31%,n=229| 40%,n=5 |77%, n=170 Botauge
20%, n=152 50%, n=7 |40%, n=190 | Asche
30%, n=63 |52%, n=312|21%, n=28 [26%, n=1122|25%, n=520 |23%, n=182 | 42%, n=24 |37%, n=232 | Sonstige Arten NatFi
0% 1-18% 0-26% 0-43% 0-44% 0-73% 0-15% 0-50% Mortalitat HAM StadFi [Min—-Max]
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2D Stress: 0,2 | Standort
@ Baiersdorf
@ Lindesmiihle
@ Au
@ Heckerwehr
@ Eixendorf
@ Baierbrunn
@ Hollthal
Wasserkraftschnecke
() Hollthal
Kaplan-Turbine
© GroBweil
Versuchsgruppe
M Turbine & Rechen
A Turbine
-20+ Kontrollgruppe
, , , O Hamen
-20 0 20
/1&10) E  (*+ I"(  40&*14() %).&( $,& (+0) H61 /, (+Q1 0. *@&5(+*) ,0
*1">+90/()5 (1(+"%&0)'() H %%* *+,> -(+,'(11(+ =0A(+() 0)1 ))(+( (+&(*:0)" 40 *(+ &&(+ "+ *0.0
10 *)1+1 (+*Q ™0/ ,) .&&() 0)*(+ O! 0, (+$+,%)&'() 0 (+*(&* ) 1 ( (+ O +0>>()
0+/)( N (I"08 0+/)( 0)1 1 ( 7%)*+%&&'+0>>( ,4 0 :0,440'(, * .9+ %I"?2 0)1 (1+'& * 6(
I"5,+:() C4/%&( *(&&() ;(5( & 1() **(&5(+* 1( +0") *I"S+9%/( 1(+ 7%)*+%&&?Q (+ 01" +0>>(1,  +81(
) CAI%E&( 1( &5+ 0 10 *I">+%I( )5 (L(+'%&0)'() 6 ( *+,) >+0*2.,+'0) &=!"()
$0):(1"0 1( (%)8 ) 1( F<T 1(+ **(&5(+%( 0 10 *1I">+%/()5 (L(+'"%&0)'() ..&&() H %%* *+, >
( %)()8 =& " 7%). 1(): )*(+-,&&I 6(+ /*)11 (+ (£ 01" '+0>>() 46 ,'+,44 () >+ " 1(+ ")& I"$( *
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1, 1(=0A(+( 0)1 )(() (+&*0)( 1(+ ( (" 548 *)1%+*>(. I" )1
01(4 *,0",0.=&&'81, 1( (+&(*:0)' 40 *( +1(+ "B1(1(7,>&,)? %"+*0+ )(
01 1(, (+$+,.*I'"($0 4 *)1%+* #&&*".& > , (08 (" =& ! 5,4()
H'(+)'( /*=)1(:5 "0 /(10 7+,.*5(+$ *C>(), 4 *)1%+* #&&*",& ) // &10) EIl 6,
)14 *)1%+* [(1(7+,*5(+$ )&,'() 4 * 1(+ ‘&' M"+'(/(>+%/* 50+1()8
10*(*1 (( +() 1,+,0.")81, ,$*%+()5 (1(+ 0,):0*)1H*+( ,).=&& '$(*8
O ()*( (+&(™*:0)() %")( 0)4**(&/,+( 05+ $0)() ,0. 1( *&*=* 1(+
+om. "t J+, 01 (+0"/(1)0)() H: /.&0 8 (4>(+,*0+I 0),/"=)""
%) 1(+ (+ 0" '+0>>( ()() '+%A() ).&0 ,0.1 ( (+&(*:0)' 40 *(+ 21(+ (" /0O
$#)0
) 10 *)1%+*() )1(49"&( 0)1 G()1%+. 50+1() L+, L+ 7,>&,)?
%"+*0+/)(/( T /5 2BT 1(+ !"( H)*(& 9/( +.&&( A1 4>0% %)() -%)



TH+>(+5( &0 .(*(*(&&* 4 (() ,* 1,:0$,4() 450% * 9)() %) TH+>(+*( &() )" 1(+

7+,.55(+$>, () 10 ?0+/)0) ) 00)1 ) 10, (+8+,21(1$( 4
(1$(+5("+ 0)1 ) #&&*" & /( 5() '(+,& 2T 1(+ I"( %+

) //&10)D *1(04.)?0)1")1&)/(1)™* ( .(B*($%++ " (+*( (+&(*:0)' >+=-,&():
HO *(&,) "Q04*()(+/(*44*) (+&(*:0) \ (+("0)",),&%" .0+ %+*,&*=*8 ("(
)128 7>%&E2 8 ,$0,& (+*( 0.&( /(10 )" 1(+ 0+)0>, ,(
(*%+HO)0) "(),.& %'0)*(I(*4>K4*( )4 +/-(+&,0.-%) "(&& H'(&/8 '(+)'(
+=-&():1 | 10)$(& H10)$(&/&,08 "%"( +=-&():1  1,+'(*(&&* 6 ( (+&(*:0)'() 50+1() )
/1 &10) D ),!" ()(+ " (+,+" () &0 *(+,),&C (O *>+("01 "+(4 %+3$%44() )
B ,0>¥&0 *(+ H/I(M"+ *(*4*20)1 1()'(X &8 1( !";(5(& ):5( )*(+&0 *(+ H,
0O1L/1,0*(&) & () &0 *(+2/()".&*(* ,& ( '0( )*(+H&0 *(+ 2, 1() (+&(*:0)' *C>
J1I"0>>()-(+&0 * 7#+>(+K8 1(+ ,) ,&&() *,)1%+*() ( ) "% +=-,&0: /( 1() )" L(+
0+N)0=>, ,'( '(*%+/()() ") " 4 )+ 1&0 *(+ 2/ 1(.)1() "
(+&(*:0)' *C>()8 1 ( ) /(Y)L(+(,) 1() *)1%+*( ) 4*7,>8&,)? %"+*0+/)()8 ,/(+ ,0!"
A ?2*)1%+* |, (+/+0)) 4* "%"(+ +=,&(): /( 10 )" 1(+ 0+)()>, ,(
'(*%+/((0) "0 ,0x+*) 6 (( )*(+'&0 *(+ 10)",&*(* -%+ ,&&(4 '"5(+5 ("()1(
(+&*:0)'() 5( /( > (&5( ( 4>0**%)() ,4 7%> . %1(+ 7#+>(+8 0O(*"0)'() 4
T#+>(+8 (+&(*:0)'() 1(+ +/(&=0&( 0)1 1(+ !"54 4/&, (8 1( -(+40*&! ()(
,0>*0+ ,I"( .9+ 1 ( /(%/1"*(*( %+*,&*=* ),I" 1( + 0+)()> ,( 5+0) 4
P(+&0 *(+ , /(L)L) M -%t+ ,&&(4 (+&(*:0)( ) 1( 7%>.( H,0*(+&(*:0)'()8
'4()*-(+=)1(+0)'()8 )/&0*0)'() 0)1 , /&, () ) 1() 0018 1 ("=0."4* (*5,
)+ +=-,&0:.& 1(%/()'0.)*0 (+&(*: 0)0/( 10).!" 1(+ 0+/)0>, ,'(
(*%+H()0) "0 /1(%/,)""*(* 50+1() 4 )*(+!&0 *+ 11()10) ™M 9AH+5 (01

(+&*:0)08 1( O*5(1(+ (&*() ,0.*+*() %1(+ 10 +"1( 7+,55(+$ >, ()™
I(%)1(+ -(+*=+$* 50+1() H'(+)'(+( $%++ "' (+*( +=&0:18 5( : +3$*0+() -%)
&% () *+/"&O*+=(+) WL+ "40*(+2)1(+0)() 4 7(40108(&



Kaplan-Rohrturbinen Wasserkraftschnecken VLH-Turbinen
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Lindes- Baiers- Eixen- GroB- Holl- Holl- Hecker- Baier- Au
miihle dorf dorf weil thal thal wehr brunn
(Bewegl. (Schacht-
Kraftwerk) kraftwerk)

/1 &10)' D (+&(*:0)' >+=-,&(): HO )*(&,) "
0+/)()>, ,'(H (+ 01" '+0>>() 0+/)( 0)1 0+/)

(HMO)' 1(+ $+,*5(+$ /(1 )*() %o+* & *=*H ("
1 (7%++($*0+ 04 .)'2 0)1 " )1& )'/(1 )**( ..($*(

04* () /(* 4450 (+&(*:0)1 9/(+ &&(/( 1
(N ("0l %.%+* %1(+ ))(+",&/ 1(+ FE " =&*(+0)
()1287>*&E2 104 *)1%+* >(:. I'(.,
0)(* -0 (+*0 .9 +*(8 1" 1 (/(%1,1"*(*()

0 *)1+1 (+0
V(%0 )1 6 (+=-,&(0:5(+*(50+1() ), 1(

)2 0)1")1& ) I(L)*( ..($*($%++" (+* +,0(

(+&(*:0() 5,+() ) I"*,0. 1 ( 0+/)()>, ,'(:0

Pravalenz (%)

Schuppenverlust Korper 100
Einriss/Schnitt Flossen 80
Hautverletzung Korper

Fraktur Wirbelsaule 60
Pigmentveréanderung Korper 40
Verformung/S-Kurve Wirbelsaule
Amputation Korper 20
Veranderung Schwimmblase 0

Stauchung Wirbelsaule
Amputation Kopf
Quetschung Korper
Amputation Flossen

Gasblasen Leibeshohle
Pigmentverénderun? Kopf
Hautverletzung Kop

Einblutung Kopf

Gasblasen Auge

Einblutung Auge
Verformung/S-Kurve Rippen

Fraktur Rippen

Hautverletzung Kiemendeckel
Flissigkeitsansammlung Kopf
Einblutung Korper

Quetschun?__ Kopf

Einblutung Flossen
Flussigkeitsansammlung Leibeshdhle
Gasblasen Kopf
Verformung/S-Kurve Flossen

Fraktur Flossenstrahltrager
Gasblasen Bindegewebe
Amputation Auge
Flussigkeitsansammlung Bindegewebe
Réntgendichtes Material Leibeshéhle
Einblutung Kiemendeckel
Verformung Kopf

Fraktur Kopf

Amputation Kiemendeckel
Verletzung Ruckgrat Kérper
Quetschung Auge
Pigmentveranderung Flossen
Quetschung Kiemendeckel
Pigmentveranderung Kiemendeckel
Rontgendichtes Material Bindegewebe
Réntgendichtes Material Kopf
Flussigkeitsansammlung Auge
Gasblasen Flossen

1":0',/() O)*(+ O1™*() 1"

81(0)."1(+
) %+4(&) 0+
(&1(+:('0) )8 1,
+91$:0.9"+()



0(+(&& 5+() 1( )*0 *=* 0)1 1( +* 1(+ (+&( *0)08 1(10+" 1(, '( 1(+

7+,5(+% )&,'() -(+0+ ,!I"* 50+1()8 *+$ ,+*>(: . " H//&10) @8 //&10)' F8
/1 &10)' 2 8 // &10)' 22 %5 ( // &10)' 2 0)1 /1&10) 4 )")I

C9&M™ 1(+ . "+*0>C. "0 +'() (40 (+)(0* 1,+,0. ")(5 () 5(+1()8

1, 1( "+*0) ,+/(8 !'"(8 0"() 0)1 %*0 ()" ) 10 $%)-0* %)(&&()
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) *)1%+4() 4 ))%- % -() 7+, 75(+$ *(1") $() 410)%!" ()0 4*'&("(+ (%1 $
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HU ) 4**&(+() $040&,* -() (+&(*:0)' )*() *= *) 4 (&M 0+ 7%)*+%&&'+0>>(
4() 50+1() .9+ 1() B+ 7,>&,)? %0+ )() L(+ , (+$+, *)&,'0
)1(49"&(H (+'&( )0+ .9+ =0A(+( (+&(*:0)'() #e&M™M ("( J&&(@ 4 )") 0)1
J1B87>*& 2 BIO) |, (+1%+.? (&&(+ *,1* 1(%/,"*(*H /] &10) @I ( ,&()8 1 (
1(7>&,)?%"+*0+/)() ) #&&",& 0)1 4 /(5(&! ") 7+,.25(+$ ) G()1%+. >, (+*
"1085,+1 ($040&,* -( (+&(*:0)" )*() *=*),! "1(+ 0+)(0=>, ,'((().,&& 1(0*& !

"H(+ & ) 1(+ 7%)*+%&&'+0>>( ,4() H// &10) @I 60+!" 1( , ,'( 1(+ 7,>&,)?
%"+*0+/)() ,) 1) *)1%+*() )1(49"&@B8 ,(+1 %+.? (&&(+ *,1* 0)1 G()1%-+. (+& **()
1(,&(9/(+5 (01 4>0**%)() 0)1 O(*'"0)'() ,) 7%>. 0)1 7#+>(+8 7%>..+,$*0+()8
,0%-(+&(*:0)'() %5 ( )/&0*0)() 4 O( ) 1(+ 7,>&,)? %"+*0+/)( ) #&&*".&
") (0 540 )" 1+ 74,25(+$ >, () /(%)L (+(1( (+&(*0) )*( *=*( -%)
NEO)  (+&*0)'() 5( *0"0)() 0)1 (+.%+40) 0 1(+ +/(&=0&( %5
(+&™*:0)'() 1( 9$'+*( "#'(+ ,& ) 1(+ 7%)*+% &&+0>>( ,4() !"5(+5 ('()1(
o*1"0)'() %l(+ +,%$*0+() 50+1() ,) 1(+ 7,>&,)? % "0+ )( ) #H&&',& (&*()(+
A*(*(&&* 6()%!" 5(() DT 1(+ ,&()," 1(+7 +,55(+$ >, ,'( 4>0*,* %)() -%)
TH+>(+*(&() ,0. H2T ) ,(+1%+.? (&&(+*1*8 B T ) )1(49'&B <T ) G()1%+.8
J&&(@ 4)")1 4 (0).,*1,:05+0)1($ 040&,* -() (+&(*:0)' )*() *=*() 1(+
LOM L+, L (1(+7,>&,)? %"+*0+/ ) () 1( " 1S+ *5(+$ ) +%A5( & 4( *)0+
(+).9"" "#'(+ & ) 1(+ 7%)*+%&&'+0>>( ,4()8 5 0 ) 1+ '(+)0
%+*&*=*+*( -%) ~T 51(+>((& !"5(+( + &*:0)'() 5( 4>0**%)()8
o(* 1"0)'() 0)1 +,$*0+() ,) 7%>. 0)1 7#+>(+ 50+1( ) .4 *)1%+* +%A5(& )0+ (&*()
1(%/,""*(*8 5%")'(() )/&0*0)() 4 7%>. 0)1 1& (0 ) 1(+ (/("#"&(
+('(&4=A"'(+ ,0.*+*() H/ &10) @I ! 1(+ |, SO+ ?0+/)() 5+(0 1(
(+&*:0)'(0) 1+ ,&( (/Q0..&& 50'(+ "5(+5 (( )1 H: '4()*-(+=)1(+0)'()8
LO0*-(+&(*:0)'01 ,& /( 1() 7,>&,)? %"+*0+/)() , ) 10 *)1%+*() )1(49"&(8

, (+ 1%+.? (&&(+ *,1*8 G()1%+. 0)1 #&&*".& %1(+ ( 50+1() )0+ )N(+( (+&(*:0)'()



1%3$040* (+* H:  )(( &0*0)(OI 6( *)1%+* >0 )&C( 1+ N0

(+&*:0)'() -%) ,&() ),"" 1(+ 0+/)()>, ,'( ,4 ?*)1%+* 0 H//&10)' B )
)L<l:(*,&&(+1)'81, 1(=0A(H&!"0)-(+&  (**(08,/(+ 10)%!" -(+01(*0 (*+(()(
(&.,"& ) +$*0+() 0)1 (+.%+40)() 1(+ +/(&= 0&( 0)1 N1(+(+ $(&C*(&(40*(
0.5((81()0+,0.1() #)*()/ &L(+) !"*/,+ 54+ &&((+1) ")L&(( "1/
)0+ 045() '( "(H %+*,& *=* + *(A 2T8 - (+ , &I )=")&!"( &L:(*( ,0" 4
2 *)1%+* | (+/+0)) 6(4()* >+(I"(01 5 ( () ,0! "AQT 1(+ &)L+, L
1+ ?0+4/)() 4>0**%)() -%) 7#+>(+*( &() ,O0. +=I"& 1" 9+ 1 ( %+*,&*=* 1(+ ,&(
I A+ 7+HA5(HFS >, () 10 *)1%+*() 4* 7, >&,)? 0)1 ?0+/)() 5,+0
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+/(& =0&().+,$*0+() %5 ( ))(+( &0*0)'()8 1 ( 4 (&M 0 ,&08 5(&"( 1(
0+/)()>, ,'( A(+&(* "JO8 4( * 4* 1(0*& " "B+ )50 *=* ,0.%+,%() H // &10)'
21 6(, (1(+ , (+$+,.*1"($0 ) 10 * )1%++() (1$(+5("+ 0)1 #&E&*"&
9/(+*)10 1 (.&(,))="(+)1 -(+&(*:0)" .+( 6( ?),&C (H// &10) @\ =)1(E
0)1 FI $%))*( " (+ $()( (+&(*:0)() 10*.: (+( )8 1()!" 1+ 0+/)0> (4~
(+F"#"™*(+ )*(0) *=* 4 (+'&(":0+ 7%)*+%&&'+0>>(  ,4() -%+'($%44() )10)15( )*&!"
104 )*(+ 1" (1 :0+ 7%)*+%&&'+0>>( ,4() /('(*+,'( )"0
/5%"& 1( "4 9 AXO)(+ 1( HUH) %Hr&*=r+X) %) &&() T ((HC0
"+*(),0.5( H: )10 *)1%+*() G()1%+ .0)1 #&&*",&I8 $%))*() ,) 1() 4( *()
*)1%+*() )0+ (+&(M0)() +(&*- (+)(+ 47&( ++ )0 = >0 I+
0+/)()>, ,'( :0'(%+1)(* 5(+1() H// &10) @I ) 10 *)1%+*() )1(49"&( 0)1
G()1%+. H/I(1( 7,>&,)? %"+*0+/ )l $%))*() 1 ( NEO (+&*0)) 1+ ,(
0.40)1 1(+ ).%&( ) (@+'(+ (1(H.)+*) '+ YO *I">+9%/(0),):,"& ) 1()
(+0I"+0>>() 4*  0+)0)> ,( H)L(49'&B3 ) 0+ () )1-1004 4*
0+/)0> (()(+%+01 ;5 () *(") "0 ("&+ /( L+ (+ (+$%) (+- (+O)
H G()1%+.1) " ,0'(5(+*(*5(+10H ("( =)1(B 0)1DI %&&!™ )11 (( *)1%+*(.9+
1(,() 7&10y @ )!" ()*,&*() 0)1 ( 50+1 (1,"(+ .9+ 1 ( )*(+>+(**%) ,0. 1 (
0 5(+*0)'() 1(+ =0A(+() (+&(*:0)'0) )1() =)10 B0)1D:0+9I$'(‘+..0 ( 1(+,(
50+1(0 1 ("#"*() (+&(*:0)" )*0 *=*0 ). 1( + 0+/)0> ,'(1) 10 *)1%+*()
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2DT 1(+ , (08 , (+ 1%+.? (&&(+ *,1* 2T8 G()1%+.  2FT8 J(&&( @ 4 )" 6,+9/(+

"),0 50+1() ))(+( 0)1 =0A(+( )/&0*0)'()8 ,0*- (+&(*:0)'0) 0)1 (+=)1(+0)'() 1(+
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14 ?2*)1%+* , (+/+0)) (1%!" *+*() ,0I" ) 1() 7,>&,)? %"+0+/)() ) +%A5( &
0)1 #&&*",& -(+():(&* 4>0** %)() -%) 7#+>(+*(& () ,0. H +%A5( & BT 1(+ , ()8 7,>&,)?
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H4,G 4,&( %*,&&=)'()3 +%A5( & F8D 148 #&&*" & E8B !4\ /(&&(D 4 )")1 +%* 1(+
+(&,* - "%"() $040&,* -() (+&(*:0)" )*() *=* 1(+ L0, (L(+ 20+)()

, (+/+0)) 5+ "+( %+*&*=* ) 1((4 *)1%+* H 4,G 2<Tl)(1+'(+ ,& ) )1(+(
*)1%+*() 4 * -(+'&(1" 5( ('(+)'(+() (+&(*:0) ")) *=*() H: H&&*.&3 Y%t & *=*
I T 1+ 7,>&,)? %"+*0+/)(0)L/ ET/( 10 , (+$+,.51(0$01 4 2

*)1%+* 0 %5 () 10 , (+$+.*1")($(0) ) # &&*" & 0)1 ,4 (1$(+5("+ 50+1()
%+5 (01 )/&0*0)y() 4 O( 01 4 T7%>8 ,0%( +&(*0)0) 0)1

"40%(+=)1(+0)0) )" 1+ , ) L(+ T+.5(+$ ( (*(*&&* H/I&10) @I
450% % %)() -%) TH+>(+*( &() *+*() %5%"& /( (+$+,51($0 & 0"/ ?

0+)() /( 50 '(+,& 2T 1(+ ,(),0. 0.=&& '5+81, '40)*(+=)1(+0)() ,4

?2*)1%+* [ (+/+0) /( ,() 4* O+ )()>, , '( 4 (+'&(!" 0+ 7%)*+%&&'+0>>(

40 4% 1(%)L(+ "%"(+ )*() *=*,0.+.%() 6,+ 9(+"),0 5+ 1(+ >+%:()*0,&( )" (&

), Q4% (+2)1(+0)'() 1(+ !5 44/&, (),I" S+, (F$HF IY($(,4
*)1%+* (I$(+5("+ 04 1, T "#'(+ & ) 1(+ 7%) *+068&'+0>>( ,4() H /(&&( @ 4
)T 5% &) ,&&() )*(+ 0"0)' *,)1%+*() 1 ( (+&(*:0)" )*() *=*/( *%*() , ()
)L+ T+,25(+$ >, [ (CO9(+ A+&(0)L0) () :04 (& 1(0*& " (+"#"* 5,+8
50+1() !"5(+5 (0L1( (+&(*:0)'0) 5 ( 4>0** %)() 0)1 O(* I"0)'() ,) 7%>. 0)1

TH+>(+8 7%>.2 0)1 +/(& =0&().+$*0+() %L(+ )(H+( &0*0)() 4( * )o+ -(+():(&*
1(%1,1"*(* H // &10)' 2 |

(1(+ M 50+1() ) /( %)1(+(,) 10 , (+$+,* ")(1$0) ) #&8*" & 0)1 4
($(+5("+ +(&*- )(1+'( $040&*-( (+&(*:0) PO *=*0) %) ") 4*
0+)()>, (4 (+&(!":0 1"() %")( 0+/) 0>, '(/(%l,1"(*  50+1()
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)" 0+)0*C> 0)1  *)1%+* O)*(+ I" (1&!" "%!" 5+ H: 1, 2T ) 10
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)T ((+")50+10).!", (1(+7,>&)? %"+*0+/)() ) , (+ 1%+.2 (&&(+ *,1*8
G()1%+.8 +%A5(& 0)1 #&&*".& %5 (1(+ 20+ )( ) ,(+/+0)) :01(4 +((&4=A"

(+=)1(+0)'() 1( "5 44/&, ()? %&04() .(*'(*(& & ), (+ 1%+.? (&&(+ *,1*5,+ /(
2T1(+'(+)**(0) [1".%+(&&() 1 ( "5 44/&, (), "1(+ 7+,*5(+$ >, '(-%&& *=)1"
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0)1),(++0)/( TH,/(&&(@ 4 )")1 6 (( (+&™*:0)0) )1.1%!",0.+0)1

"+( 0)+((&4=A"() %+3$%44() )!I"™ 4 +() 1 (+ ),&C ( 0*",&*() 6 (

"H"*() $0408&,* -() (+&(*:0)' )*() *=*() ),!" *0) I )% H&&() 4%
0+/)()>, ,'( 4 (+'&(":0+ 7%)*+%&&'+0>>( ,4 0.)10 ?20+/)) ), (+/+0))

0)1 00)1 1(+ 7,>&,)? %"+*0+/)( ) G()1%+. ,0. H// &10) @I8 5, !",0!" ) 1()
-(+&("M5( ("%"() %+ &*=*+*),)1(() * )1%+*() 51(+ > ((&* H G()1%+. 2<Z
T8 ,(+/+0))2Z T8 0 Z2BTI 9+ 1() *,)1%+* )1( 49"&(5,+,0.'+0)1 '(+ )'(+
*1">490/():,"&(0) /( '(+H)*0) (0 ).%&'( ) 1+'(+ (@AED)+*0 5.+ $()(
$%4/) (+*( 0 5(+*0)' -%) =0A(+() 0)1 )(+() (+& (*:0)'0) 1(+ ,I".%+(&&(4#'& "8 1 (
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"%!" 5(,) 1) *)1%+*() G()1%+.8 , (+/+0)) 0) 1 00)1 ()*>+!"* ,0" 1(+ 1%+*
1(%/,1"*(*() +(&,* - "%"() %+*,&*=* H2BZ 2Tl () (+(&& .=&&* /( 1(+ ,!".%+(&&(,0.8 1,
D) L&&0 *)1%+*()  '40*-(+=)1(+0)'() ,) 7%>. 0) 1Q%1(+ 7#+>(+ )" 1(+
T+, *5(+$>, '(4* 4( * 1(0*&!" "#'(+(+ )*( *=* 4 (+'&(!" 0+ 7%)*+%&&'+0>>(
40 ,04+*) H-, 20+/)() ) ,(+/+0)) 0) 1 0 0)1 7,>&,)? %"+*0+/)( )
G()1%+.1 ) 1() 7,>&,)? %"+*0+/)() ) , (+ 1%+ 2 (&&(+ *,1*8 +%A5( & 0)1 #&&*".&
50+1() ,0A(+1(4 (+.%+40)() 1(+ >>() ) (+"#™*+ *() *=* )" 1+
T+, 55(+$ >, '( /(%" ((&4=A" )" 1(+ 0+/)()>, ,'( ,0.*+(*(01(
(+&(*:0)'0) 5,40 5(*(+") ,/& () ) 1(+ (/( "#'&( H-, 7,>&,)? %"+*0+/)() )
+%A5(& 0)1 , (+$+,.*I")('$( .4 (IB(+5("+ %5 ( ,0*(+&(*:0)'() ,) 7%>. 0)1
T#+>(+ H-, 7>&,)? %"+*0+/)() ) G(1%+. 0)1 #&&*",& 0)1 , (+$+,.*!")(1$() )
#&&*".& 0)1 4 ('$(+5("+\ //&10) @I ) ,&&() *)1%+*() 5+ 1( $040&,* -(
(+&(*:0)" )*() *=*-%) ,I".%+(&&()8 1 (),!" 1( + 7+,55(+$ >, '('(*%+/() )18 4
(+&(!" :0 1() 9/(+&(/01() 1".%+(&&() 4* O+/ )0>, (O¢+(&& 4( * 1(0*&

H#E (%) %H(&&() S0+1(0) ) /(%)1(+( " #(+( (+&(%:0)" )*() *=*() -%)
'‘4()*-(+=)1(+0)'() 0)1 ,0*-(+&(*:0)'(),) 7%>.0 )1 7#+>(+8 (+.%+40)'() 1(+ >>()
01 ,/& () ) 1(+ (/("#'&( 4 (+'&("™:09/ (+&(010) !".%+(&&() .(*'( *(&&*8
5%")'('() 0)4 **(&/,+ &(*,&( (+&*:0)')5( "5 (+5 ('02( O(* 1"0)'() %L(+ 7%>.?
0)1 +/(& =08&().+,$*0+() 4( * )0+ -(+( ):(&* /(%0/ J*(*50+1(0) H// &10) 21



(4 1 50+1() =")&!" "%"( $040&*-( (+&(*:0)' )*() * =) )" 1(+

7+,55(+$ >, (4 (H&(!" 0+ 7%)*+%&&'+0>>(
H // &10) @I 6 ( "#!" *() $040&,*-() (+&(*:0)'
1+ 7,5&,)? % +0+)( ) GO)1%+. '(.%&™

5, 1" 0" )1() %+*&*=* +*() -%) 2BZ 2T .9
51(+>((& 4 (0),*1,08&'(0)1( %+*&*

)1( 49"&( 0)1 +%A5( & 4 * 2DZ 2T /:5 2 Z2FT :5,
50+1() /(+ .9+ 1() &0 /,+ " 1(0*& ") (1+ '(+(

1(+ 7+,55(:+$ >, (4 (+'&(!" :0+ 7%)*+%&&'+0>
5.+ /(4 &0 /,+1" 0. +0)L '(+)'(+ *1">+%)/():

) (A+'(+ (2(+.,)+.*0 )0+ ()( 05(+*0) -%) =

A0 (%" 5( /(4 &
)0 *=*(0 5(0 &0 /,+1"(),"
-%) 1(+ ?0+/)() ,(+/+0)),0.8
+ G()1%+. 0)1 DZ2 T .9+ , (+/+0))
=*+*0,) 10 7,>&,)? %"+*0+/)() )
+)0)@E=&"0) (+(8 1%+*
$040&,* -( (+&(*:0)" )*() *=*())."
>(,40 ("(*(&&* H) )1(49"&(
V&O) 100 1) ). %&(
0A(+() (+&(*:0)'() 4#'& ™ ('(

J)1B87,>*& 2 Bl (*(+"),0.=8&'5,+1 ( ("+"9%"( %o+*,& *=* +*(1(+ &0 /,+ I"(

%)/ 0<T )1+, (+$+,.*!")($(,4 *)1%

) I 10+ 1( -(+&(M5( () (1+'( $040&,* -(
7+,55(+$ >, ((+$8&=+() &= * 0)18 5( 4 7,>X(
'(I"5=1"*( 0",)' $%)1 * %) -(+0+ " 50+1( ()
0),"4( 1(+ 7,>&,)? %"+*0+/)() ) +%A5( & 0)1 1(
10 (+&(%0) )*0 *=*(0 -%) '40*-(+=)1(+0)(
7+, 55(+$ >, (1(0*& " "#"(+,& ) 1(+ T%)*+%&
1(+ 0+/)0>, ,'(,0*+(*01( (+&(*:0)'0) 5.+()

(&&(+ *,1*18  (+.%+40)'() 0)1 +$*0+() %) >>()
& () ) 7%>. 0)1 (/("#"&(H-, +%A5(& 0)
H-, GO1%+. 0)1 , (+/+0) " 1(+ , (1

+* (I$(+5("+ H // &10)' 181 ( !
(+&(*:0) )*( *=* )" 1(+

&22 (+&=0*(+*8 -(+40%& I" 10+!" ()(

(+(&& 5,+() \) .&&() *)1%+*()8 4 *
+ ., (5,20 ) #&&*",&8
) ) 7%>. 0)1 7#+>(+ )" 1(+

&+0>>( 40 (*(H(+((&A4=A")"

)I&O*0Y() 4 7%>. H-, , (+ 1%+.?
0)1 +/(&=0&( H-, G()1%+.18

1, (++0))l %5 ( ,0*(+&(*:0)'()
(+7,5&)? %"+*0+/)() ) )1(49"&(8

,(+ 1%+.2 (&&(+ *1*8  G()1%+.8 +%A5(& 0)1 #&&*".& *+*) :01(4 +((&4=A"

(+=)1(+0)'() 1( "5 44/&, ()? %&04() 0. ) ,
1(+ '(+#)**() &0 [+ 1"(1( "544/&, ()" 1

(+ 1%+.? (&&(+*,1*5,+/( 2T
(+ 7+,75(+$ >, ,'( -%&& *=)1"

0*&((+*8 ) G(O1%+./( T8 ) +%A5(&/( BT  0)1 ) #&&*".&/( <TH /(&&(@ 4 )")'l

0.40)L 1(+ .("&01() (+/)10) :04 6+4 * 1(
S+ " O&S(*,0. O('(3& ("5 44/&, (

1( (0..&& I( .9). &0 /,+1"()),!I" 1(+ O+

"+ 1( FI"SH%/0+HHA( ("+'(+) H(+ 01" '+0>
YOFI 4 (0% :0 1) *)1%+*) 4* 7,5&,)?
O 5+(*01( (+=2)L(+0)'() 1(+ "5 44/&,(,) 10

, (8,080 )0+ -(+():(&* (M H(&&*
&0 [+ 181 (), ) (1(+ ?20+/)()

1+ 5"+ 1"O)& " '(>&**( "5 44/&, (,0.5(

(4 &0 [+1" 4% '+%A(+
10+91$:0.9"+() ) )1(49"&(50+1(
)0>, (/(%],1"*(*8 ,&&(+1)" 5,+
>( 0+ )(N (")3 )0 8 0+/)(3
%"+*0+/)() 50+1() +((&4=A"
*)1%+*() 4* 2 0+/)() 0)1
&&(+1) ' (0" (&)
, (+/+0)) ()(-%&& *=)1 " ()*&((+*(0)1
OHT8 /(&&(@ 4 )")1 O



4>0%*%)() -%) TH+>(+*(&() *+*0 ) 10 *)1%+ 0 4x  20+/)0) 0)1

L (+$+, 5 (S0 1(0%& " (&*((+ 0. ,& ) 1 O *)1%+*() 4 * 7,>8,)? %"+*0+/ )()
H/&&(@ 4 )")1 0 1(4 (+&(!" 1(+ (+&(* :0)' 40 *(+ -%) &0 /,+ 1"()8 5(&!"(

I L(+ 7+, 25+ >, ('(*%+H() )184* &0 [+ 1"085(&"(1 ( 0+)()>, .

+&(*  "JO8 (™ "(+%+8 1, ) ,&&()  *)1%+* 0 )L 1(
(+&(*:0)" )*0 *=*0 -%) '40*-(+=)1(+0)0 ) %> 0)1 7#+>(+ /(. *%*()
&0 [+ 1") 1(0*& 1™ "#'(+ 5,+() & I 9(+&(/( )10 &0 /,+1"() ((&4=A"

0.5 +(*01( (+&(*0)08 1 (-(+40%& " &(*.& 5+( )8 5,+() /( > (& 5( ( I"5(+5 ((01(
(+.%+40)'() 0)1 +$*0+() 1(+ +/(& =0&( H-, 7, >8&,)? %"+*0+/)() ) G()1%+. 0)1
#&8* &8 20+ )( ) , (+/+0))I 0)1 4>0** %) 0 1( 7%>.( H-, 7,>&,)? %"+*0+/ )(

#&&*",&\ 1/ &10)' 2 |

( 1+ 5,+() 1 ( $040&,* -() (+&(*:0)' J*() *=*() ),!" 1(+ 7+,%5(+$ >, ,(
A( F)0+'(+).9 H(+ & ) 1(+ T%)H%E&&'+0>  >( ,40)0)1 4 (+'&(1":01(),)1(+()

'(*(*0 "0 0+(&& 4 '+)*0 6( " #"*()  $040&,* ()
(+&(*:0)" )*() *=*0 )" 1(+ 7+,*5(+$ >, ,'( 50+1() ,) 1() *)1%+*() 4*7,>&,)?
%"+*0+/)() G()1%+.8 +06A5( & 0)1 #&&*" & /(%/, "(* (/() =0A(+() (+&(*:0)'0) 5 (
)I&O*0)() A4 T%>. ")1(&*( ( " 9(H+5((01 O 4 0 I"&(A&!" 0. 1()
B0l &L(+) "+ (+&(*:0)'() 5 ( (+.%+40) ‘0 1(+ >>08 )/&0*0)() ) 1(+
(I(C"#'&( H-, 7,>8)? %"+0+)( #&&*" & %5  ( ,/& () 4 7%>. 0)1 ) 1(+
(I("#'&(H-, +%A5(&8 (I$(+5("+8 , (+/+0)) 6 ()0 *=*1((+ (+&(*:0)'() 5,+
(1% )1 1(+ 7+,55(+$ >, '('(09/(+ 1(+ 7%) *40088&+0>>( ,4() 4( * )0+ &(I"*
(+"# H//&10) FI 6( , )( 1(+ , (+$+.*! NS0 4 *)1%+*  HE&E* &
9/(+*)10 1( ,+0 )="(+)1 0)-(+&(*:*8 5="+() 110,01 /6(&!™)

T+,55(+$ 4% 7,582 %" +0+/)( ) GOL%+ ()( ) -(+&(!"5( (1(0*&!"() ..($*",**(8
0)*(+ ,)1(+(4 0" 4> 0)4**(&/ + &(*&() (+&(*:0 Y0 5 ( 4>0%*9%)( 1( 7%>.(

Y'(A*5(0"(+ T1(+ ,+() 4>0**%)() - %) 7#+>(+*(&() ,0. H /(&&( @ 4
)Y 6,49/(+ "),0 50+1(),) 1 ((4 *)1%+* ( ) 4 (H&(!" 0+ 7%)*+%&&'+0>>(
AQ (F#*()*0 *=*-%) "40*-(+=)1(+0)'()8 ,0*-(+&(*:0)'() 0)1 O(* I"0)'()

A TH+>(+ %5 ( =0A+&!" " +( (+&(*:0)'() 1( Qlg'+* )" 1(+ , ,'( 1(+

7,>&,)? %"+*0+/ )( 1( /(5(& () 7+,.*5(+$ /(%/, "x(* H// &10)' FI 6 ( +'(/) (

010 (+&(*:0)' 40 *(+) 1(+ ,+/( *44() ,0I"4 *10) (A+') %+*,&*=* +*() 1(+
() L0, (F$+H XIS ) #H&EF&HN T 10)1,4 ('$(+5("+ HM 2T1 %5 (,)

1) ?0+/)() ) OH8<ZB82TI 4 (() *::0" %"() (+*() -%) <Z ET ,4 *)1%-+*
G()1%+. 9/(+() 9+ 1() *)1%+* , (+/+0)) H 20+/)(18 ) 1(4 4%/ :0 DT /(

(L+'&, * H(+ 0" +0>>( O+/)( N (01 ()( =& I "%"( Yo+4,& <= +5( .9+ 1 (



H(5 (4 *)1%+* G(OL1%-+. /(%/,I"*(* 50+1( H / &10) BI8 $%))*() 4 (() ,*
104 *)1%+* G()1%+. H7,>&,)? %"+*0+/ )(1)0+ (" +'(+)'( J*(+ " (1( ) 1(+ )*() *=*

+('(&4=A" ,05+(*01(+ (+&(*:0)'(0) 5 ") ,+/( ) 4* 0)1 %")( 0+/)()>, ,(
1(%/,!"*(*5(+1() H )/&0*0)'() 4 7%>.8 , /&, () ) 7%>.0)1 (/("#"&(8 // &10)'FI
0!" 4>0%* %)() -%) 7#+>(+*( &() *+,*() ),!" 1(+ 0+/)(>, ,'() ,(++0)4* T
1C O@5(0*&!" '(+) (0 ) (& 1(+ .+, 0.,& ) G()1%+.H T8 J(&&( @ 4
)0 1(4 (+H&(!M 1+ (+&(*:0)' 40 *(+ -% ) (08 5(&"( )" 1(+
7+,.55(+$ >, '( '(*%+/() )18 4* 9/(+&(/()1() A0 (™ "(+-%+8 1, .9+ 1(
$+,.55(+$ /(1 )™*( Y%+*,&*=*1(+ ,+/() -(+40*& " ) 1( %)1(+( 4>0** %)() 1( 7%>.(8
)/&0*0)'() 4 7%>. 0)1 ) 1(+ (/("#'&@B /&, 0 ) 7%>. 0)1 (/("#"&(®8
0(* 1"0)'() 1( 7#+>(+ 0)1 (+&(*:0)'() 1( 9'$' +*( -(+,)*5%+*& " )1 H // &10)'
22|
(4 *+ 50+1()8 =")&!" 5( /( 1(+ ,(8 *+%* 1(+ *(&5( ( "+ "%"()
%+*,&*=*+*OH) /(%)L(+( 20+ )() ,(+ [+0))8/ :OEBT/( (1+'& *8 (*(
7>%(&22 1 +(&*- '(+)( $040&*-(  (+&(:0) )0 *=*O) -%) () 4*
0+/)()>, ,'( 4 (+'&(!":0 () 1(+ 7%)*+%& &+0>>(,40)"G () &!"
50/ 1(+ ,+/( 50+1( 1( "#"*( $040&,*-( (+& (*:0)' )*O *=* 'CO9/(+ 1(+
7%)*+%&&'+0>>( ,40) ),!" 1+ , ,)'( 1( /(B(&!™ ) 7+,%5(+$ 4* 7>&,)?
%"+*0+/)( ) G()1%+. /(%/,!"*(* H// &10)' FI8 5% 2DT 1(+ %*0'(0) ), 1(+
T+, *5(+$ >, '( 4>0** %)() -%) 7#+>(+*( &() ,0. 5(0H J(&&((@ 4 )")1 (0
4>0**%)() 50+1() '(09(+ 1(+ T7%)*+%&&'+0>>( 40) -%+ &&(A4  (H"#"™(
(+&(*:0)" )*0 *=*( -%) +3$*0+( 1(+ >>()8 0*-(+&(*:0)'() ,) 7%>. 0)1 7#+>(+
%5 ( )/&0*0)'() ,4 7%>.),!" 1(+ 0+/)()>, ,( A*(*(&&* HIT&10) FI ) 1()
7,>8&)? %"+*0+/)() ) +%A5(& 0)1 #&&*".& 5,+() )"+ 7+,25(+$ >, L(
Y/I(%)L(+( 1 ( (+&™*0) )*O) *=*() -%) )/&0 *0)') ,) 008 7%>. 0)1 7#+>(+8
,0%-(+&(*:0)'() %5 ( '4()*-(+=)1(+0)'() ,4 7#+> (+ "#'(+ ,& ) L(+ 7%)*+%&&'+0>>(
A0 (10 %*0'()08 5(&!"(1( ?0+/)( ,4 *)1%+* 0>, (+*",/()8 5,+
) IC%)1(+(1 ()0 *=*-%) )(+( &0*0)() 0 )1 40*-(+=)1(+0)'() ) 7%>. 0)1
TH#+>(+ "0/ (+ L(+ 7%)*+%&&'+0>>( ,4() (+"#"* (*(+").(&,0.81, 4 *)1%+* O
() +(&*-"%"(+ )*(&,) %*0(0) 4* 0+/)()>, JO4 (&M 0+ 7%)*+%&&'+0>>(
40 (+=2)1(+0)'() 1(+ "5 44/&, (,05(H (0 I"'+0>>( 0+/)(N (""()3 T8
A4()3ET8 /(&&(@ 4 )")' +%*: 1(+ ("+"%" 0 %+*,&*=*+*() 1(+ %*,0'(),) 1(+
?0+/)( ) , (+/+0)) H/I &10)' BI8 $%))*()8 , 0A(+ ()(+'(C09/(+ 1(+ 7%)*+%&&'+0>>(
40)0+°(+).9" (+"#™() )*0 *=*-%) )/& 0*0)'() 4 0(0)1 ))(+( &0*0)'()8
$O)( (F&*:0)'() > . " L(+ 7+,.55(+$>, ,( 0'(%+1)(* 5(+1() "1+,



1+, (+$+,.*1"($0 H (1$(+5("+ 0)1 #&&*", &I
A0 Q& (+#™( )*() *=*-%) )/&0*0)
47%>. %5 ( '4()*-(+=)1(+0)'(),) 7%>. 0)1 7#+>
50+1() /( %*0'()8 1( )" 1(+ 7+,.*5(+$ >, ,(
9(+&(/(010 %*,0°() "#'(+( (+&(*:0)" )*() *=*(
0)1 7#+>(+8 ,0*-(+&(*:0)'()
G(1%+.5,+() :01(4 1 ( (+&(*:0)" )*() *=*() -
+3$0+() 0)1 (+.%+40)() 1(+ >>()/( %*,0()8

'(*%+H() )18 "#'(+ & I %*008 1( 1( 7+,
H // &10)' 22
( 1+ v 50+1() ",0>*=I"& I"

'40)*-(+=)1(+0)() ,) 7%>. 0)1 7#+>(+ 0)1 , /&,
T+, 55(+$ >, (4F (HH(+ ) = 4 (H&(
H//&10) FI 0..=&&'5,+81, 1(+ )*(&,)

) L&&() *)1%+*() )" 1(+ 7+,55(+$ >, ,'( '((
(+"#"™ 5+
") 4% -%&& *=)1' (J*&((+*(+ !"544/&, ()"
(H&(MS5(( """ HJ(&&( @ 4 )l
(+&(*:0)' )*() *=*() 4 (+'&(!" 0+ 7%)*+%&&'+
?20+/)() ) 10 *)1%+*() ,(+/+0)) 0)1 0 %
I6(&!") 7+,25(+$ ) G()1%+. ,0. O

(+&*:0)" )*() *=* "J() ",0>*=I"& " '4()*-(

, (+/+0))8 018 )/&0*0)'() 4 0'( 0)1 ,0*-(+&(
&0*0)O)H ?0+/)( ) , (#/+0))I 0)1 =0A(+& !

H 20+/)) ) 0 0)1 7,>&)?%"+0+/)( ) G(
5(0) G(0)1%+. 2@T 0)1 ) , (+/+0)) <T 1(+

0. H/(&&(@ 4 )")1 )1(+ , (+$+,.*!")(

1+ 7+,55(H+#$ >, () (%)1(+( 1( (+&*0)

(/("#'&(0)1 '40*-(+=)1(+0)'() ,4 T#+>(+ "#'(

) 10 /(10 ., (+$+F)&0 )
, (F$+H 10801 %5 () 10 7,>&,)? %"+*0+/
+%A5( & 50+1() / ,0. 4)4,& (+"#"™( )*() *=*(
7%>.8 ))(+() &0*0)'() 0)1 ,/&, () ) 1(+ (/(

40 $0)( +((&4=A" 5 (A(+$("+010 (+&(*:0)()
)M () H//&10) FI 6 (  * 9/(++, 1"()18

%5 ( )/&0*0)() 4

(=100 1+

%+ &&(4 ) L+ 7,>&,)? %"+*0+/)( )

#&E&*" &

50+1( 4 (+'&(!" :0+ 7%)*+%6&& +0>>(

0,) 008 7%>. 0)1 7#+>(+8 , /&, ()

(+1(%/,""*(* H /] &10)' FI ()(+(&&
(*%+/() )18 4 (+'&(! :0
) %) "40*-(+=)1(+0)'() ) 7%>.
0'( .(*™(*&&* 4 *)1%+*
%) 4>0** %)() 1( 7%>.( %5 (-%)
5(&!"(),!" 1(+ 7+,*5(+$ >, ,(
F5(+$ >, (A& ")

"5 44/8&,, 8
0 ) 1+ (/(#&0),!" 1(+

I":0+ 7%)*+%&&'+0>>( ,4() .(*'( *(&&*
") 4* (+=)1(+0)'() 1(+ !"5 44/&, (

)9/(+ 1(+ 7%)*+%&&'+0>>( ,4()
G()1%+. 5.+ 1(+ ) (& '(+#)**(+
1(+ 7+,55(:+$>, '(4* T
6( "# "*)  $0408&,* -()
0>>( ,4() *+*0 )" . ( L(+
5( 1(+ 7,>&,)? %"+0+ )( 1(
1((+ (+"#*()  $0408&,* -()
+2)1(+0)'() H*)1%+*( G()1%+.8
*0)() H ?0+/)() ) 018 )(+(
¥ +( (+&(*:0)'() 1( 9!+,
1%+.1 /('(*+,'() 6,+9/(+ "),0
I"() 4>0** %)() -%) T#+>(+*( &()
$(,4 *)1%+* (1$(+5("+5,+()),!"
)0 *=*0 %) /& () ) 1(+
+,& ) 1(+ 7%)*+%&&'+0>>( ,4()
H7,>&, )? %"+*0+/)(  0)1
)0 1 I+ A5(+$ )
) -%) /(> (&5( ( )/&0*0)() 4
"H&( 4 (+'&( 1" :0+ 7%)*+%&&'+0>>(
WL+ TH+5(+$ >,
1, 1( %+x&*=* 1(+ !"(,) 10



(1) , (#$+,.%)&,'() ) #&&*',& H7,>&,)? %'"+* 0+/)( 0)1 , (+$+,.*!")(1$0

{(5(& | :02TI0)L 4 1"+ *5(+$ ) +%A 5(& H/ :0 2DTI (*5, "#'(+ 5+ ,&
)", (1(+ ?0+/)) ) OH/ 02Tl 6 J(*):04(+$08 1, 1( (0

A F)10%+r H&EF & ) 1(+ T%)+%&&+0>>( %+ 1'=1'0) ()( -(+"=&*) 4=A" "%"(
%o+*,& *=* -96) DT ),I" FE " =&*(+0)' ",**() 6())% "5+ 1 ( )*() *=*0)11( =0.'$(*
1(+ (+&(*:0)'0),"" 1(+ 0+/)()>, ,(10+!" 1) G I+ & ) 1(+ T%)*+%&&+0>>(
AOH J(&&(@ 4 )")1 0 1(4 (+'&(1"1(+ (+&(*:0)' 40 *(+-%) 1"()8 5(&"(

) L(+ 7+, 55(+$ >, ('(*%+() )18 4 * 9/(+ &(I010 "0 (" "(+-%+81, I
*%*0) "0 1( (+&(*:0)" )*( *=*() ) /(%)1( +(-%) '40*-(+=)1(+0)'() ,) 7%>.
0)1 7#+>(+8 (+&(*:0)'() 1( 9!$'+*(8 N(+() & 0*0)'() %5 ( )/&0*0)'() 4 O
"+ 5,+(),& /( 9(+&(IOL0) (0 H // &10)' 22|

(4 (" 50+1(=")& "5 (/( 1(+ "(0)1 ,!".%+(&&(), " 1(+ 7+, 55(+$ >, (
) 10 40 %0 *)1%+*() () (+#™>( 4 &(+( ) 0 *=*-%) '40*-(+=)1(+0)'() .)
7%>. 0)1 7T#+>(+ 4 (+'&(!" 0+ T%)*+%&&'+0>>( 4 () /(%/,I"*(* H// &10)' FI (/(

1(+ (5,4 (4 00 ) &&() *)1%+*()8 4 && 1( 0"() 4* 0),"4( 1(+
C(FSH IS0 ) #HE&*&S 1+ )H(& ) ") 4* (+=)1(+0)() 1(+
"5 44/&, (),I" 1(+ 7+,*5(+$ >, '( 4 (+&(! "0+ T%)+%&&H0>>( A() (+"H"™
H/&&(@ 4 )')1 (%)1(+ ,0'(+="*5+() 1 ( (+=)1(+0)() 1(+ "5 44/&, (
ML, (A /(B(&() T+, 45(+$ 4% 7,> &)? %"+*0+/)( ) G()1%+.8 5% 4 *
OF %+*&*=*+*(-%) /| 0BT /( (1+'& * 9+ 1() 01"() 01" 1 ( "#I"*(
%+* & *=* 4 (+&(1" 0 1() )L+ O)*(+ 0I"*() *)1%+*() /(%/,I"*(* 50+1(
H//&10) Bl (+ 5+ /( DT 1(+ '(+#)*+) O 0 1( "544/&, ()" 1(+
7+,55(+$ >, '(-%&& *=)1"' ()*&((+*8 5, ,0. () ('&**( "5 44/&, (")1(0*(* )
G()1%-+. *+,*() :01(4 /( 1() OI"() ),I" 1(+ O+ )O>, (L0 4>0%* %)() 1(

7%>.( 0)1 ,0%-(+&(*:0)() ,4 TH+>(+ 4* (+"#"™*(+ AR&(+(+ )H() *=* 4 (+'&(!" 0+
7%)*+%&&'+0>>( ,4() ,0. H// &10) FI 4 1"1"*$ +,45(+$ 4 *)1%+* +96A5( & 5,+()
(1 7,>&,)? %"+0+)() )0 '40*- (+=)1(+0)'() ) /( %)1(+(,0" 1 (
(+&(*:0)" )*O0 *=*(0 -%) )N(+() &0*0)'()8 (+. %+40)'() 1(+ >>() 0)1 *,0!"0)'()

1(+ +(&=0&( "#'(+ & ) 1(+ T%)*+%&&+0>>( 4 () (*(+") 50+1( /( <T 1(+
) 0T ), L+ T+, 2B(+$ >, () - %&& *=)1 ' (J*&((+*( "5 44/&, (
(H(H&&* 1 (L(+ 7,5&,)? % ++0+)( 4 *)1%+* #8&&*".& 5 (()1( 0"()
(10..&& "#'(+( )0 *=*0 -%) '40*-(+=)1(+0) ‘0 01 (91000 1(+
I'5 44/&, ( HDT 1(+ 00 "**0 ()( -%&&*=)1" O*&((+*( "5 44/&, (I 4
(H&( " 0+ T%)*+%&&+0>>( ,4() ,0.8 5() ,0" 1 ( $0408&,* -( (+&(*:0)' )*() *=*
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