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8VR EUV[N[`URR[ BVRQR^ONeR^[_&

I\[ 8 &̂ <R^ZN[[ D\RbR^YRV[&

Pg`d af c]af]j _j~É]j]f I^dYfr]f_jmhh] `Yl ka[` _]jY\] af
\]f d]lrln]j_Yf_]f]f +/ CY`j]f ]af kg _]oYdla_]j Nek[`omf_ af
\]j kqkl]eYlak[`]f @da]\]jmf_ \]j ]afr]df]f @Yllmf_]f mf\ \]j
lYpgfgeak[`]f ;]o]jlmf_ \]j ?gje]fcj]ak] aff]j`YdZ \]j E]lrl]j]f
ngddrg_]f Ydk _]jY\] Z]a \]f K` a f Y f l ` ] ] f ( =a] NjkY[`] `a]ngf
akl af ]jkl]j Eafa] af \]f ]hg[`]eY[`]f\]f :jZ]al]f P] l l k l ] a f åk
ÄZ]j \]f FNV_\[QVZ\^]UV_Za_ rm km[`]f& \]f ]j rm]jkl ^Äj \a]
L]clagf >f\g l j a [ ` Y \]j @Yllmf_ @] f l a Y f Y & \Yff ^Äj e]`j]j]
K ` a f Y f l ` ] ] f '@Yllmf_]f mf\ k[`da]Éda[` fg[` ^Äj ]af] K]a`] ngf
@Yllmf_]f Ymk \]f n]jk[`a]\]fkl]f ?Yeada]f fY[`oa]k$# mf\ kg\Yff

$# O_d( afkZ]kgf\]j] k]af] :jZ]al]f$(

ç=]j LYakgf\aegjh`akemk Ydk :mk_Yf_khmfcl ^Äj \a] ;ad\mf_ f]m]j :jl]f
ae I^dYfr]fj]a[`](ä ";]j( =]mlk[`& Zgl( @]k( QBBB( -*- T+23/U#(

ç=]j _]_]fozjla_] LlYf\ mfk]j]j D]fflfakk] Z]lj]^^]f\ \a] G]mZad\mf_
ngf ?gje]f ae I^dYfr]fj]a[`](ä "[Za\( QOBBB( "+2.# T+3**U#(

ç=]k[]f\]arl`]gj]lak[`] Nfl]jkm[`mf_]f( B( Nfl]jkm[`mf_]f NZ]j \]f
LYakgf'=aegjh`akemk ae I^dYfr]fj]a[`](ä "=]fck[`j( eYl`('fYlmjo( <B( DYak(
:cY\( Pakk( Pa]f( EQQ( 2*- T+3**U#(

)
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D

â ]Z]fkg oa] e]`j]j] k]af]j L[`Äd]j â rmj @jmf\dY_] ]af]j
ngddklzf\a_]f G]mZ]YjZ]almf_ e]`j]j]j \a]k]j @Yllmf_]f eY[`l]$#(

Lg n]j\a]fklngdd \a]k] >jk[`da]Émf_ ngddklzf\a_ f]m]j ;Y`f]f
^Äj mfk]j] kqkl]eYlak[`]& ^dgjaklak[`] mf\ h^dYfr]f_]g_jYh`ak[`]
?gjk[`mf_ oYj& kg k]`j emÉ ]k Yf\]jk]alk Z]\Ym]jl o]j\]f& \YÉ ka]
Yf na]d]f :f`zf_]jf \]j L [ a ] f l a Y Ye Y Z a d a k â mf\ a[` \]fc]
`a]j af ]jkl]j Eafa] Yf kgd[`]& \a] ka[` eal \]j >j^gjk[`mf_ mfk]j]j
`]aeak[`]f I^dYfr]f^gje]f mf\ a`j]j O]jZj]almf_ Z]k[`z^la_]f& â
khmjdgk ngjÄZ]j_]_Yf_]f akl( >jk[`]af]f \g[` ^gjloz`j]f\ fg[`
NfeYkk]f ngf EgcYd^dgj]f g\]j ?dgj]f _j~É]j]j EYf\]kl]ad]& ngf
^dgjaklak[`]f ;]aljz_]f mf\ \]j_d(& af \]f]f fg[` \a] _ml] Ydl]
> m h ` j Y k a Y g ^ ^ a [ a f Y d a k Ea ff{ â g^l Ydk RV[fVTR ^Äj \Yk Z]'
lj]^^]f\] @]Za]l Yf_]_]Z]f] >mh`j Yk a Y '?gje â& af \]f]f fg[`
: d ] [ l g j g d g h ` m k eY b g j & e g f l Y f m k & : d ] [ l g j g d g h`m k mf\
oa] \a] n]jk[`a]\]f]f rm \a]k]f @jmhh]f _]`~j]f\]f Lahh]f Ydd]
`]aÉ]f e~_]f& b\YY_`h[QVT a[Na_TR_PUVRQR[ mfl]j \]e LYee]d'
fYe]f K ` a f Y f l ` m k e Y b g j K ] a [ ` ] f Z Y [ ` ^a_mja]j]f â

:m[` ^Äj BVRQR^ONeR^[$ \]kk]f ^dgjaklak[`] >jk[`da]Émf_ \Yfc
\]e >a^]j k]af]j \Yeal k[`gf k]al CY`jr]`fl]f Z]^YÉl]f fYlmj'
oakk]fk[`Y^lda[`]f O]j]af] mf\ a`j]j Fal_da]\]j ]af] o]al ^gjl_]'
k[`jall]f] _]fYffl o]j\]f \Yj^& ^]`dl ]k fg[` Yf ]af]j rmkYee]f'
^Ykk]f\]f ;]YjZ]almf_ k]af]j K ` a f Y f l ` ] ] f mfl]j ;]jÄ[c'
ka[`la_mf_ \]j ngf P] l l k l ]af mf\ k]af]f L[`Äd]jf _]ogff]f]f
?gjk[`mf_k]j_]Zfakk]( P]ff a[` ae ?gd_]f\]f ]af] kgd[`] ;]Yj'
Z]almf_ n]jkm[`l]& kg oYj a[` eaj ngf Ogjf`]j]af Z]omÉl& \YÉ ka]
Ym^ Ogddklzf\a_c]al fa[`l ae >fl^]jfl]kl]f oaj\ :fkhjm[` eY[`]f
c~ff]f( =Yrm `zll] ]k ngj Ydd]e ]af]j Ydd] M]ad] \]k Z]`Yf\]dl]f
@]Za]l]k _d]a[`ezÉa_ Z]jÄ`j]f\]f =mj[`^gjk[`mf_ mf\ :m^'
kYeedmf_ \]k ]afk[`dz_a_]f FYl]jaYd]k Z]\mj^l& \a] eaj fa[`l
e~_da[` oYj mf\ Ym[` ngf Yf\]j]j L]al] fg[` fa[`l \mj[`_]^Ä`jl
akl( B[` emÉl] ea[` \Y`]j \YjYm^ Z]k[`jzfc]f \a] O]jZj]almf_
\]j ]afk[`dz_a_]f ?gje]f aff]j`YdZ \]k K]_a]jmf_kZ]rajc]k& kgo]al
\a]k]dZ] Ymk \]e eaj rm @]Zgl] kl]`]f\]f FYl]jaYd] `]jngj_]`l&
^]klrmkl]dd]f mf\ ^Äj a`j] o]al]j] >j^gjk[`mf_ ?af_]jr]a_] rm _]Z]f(

$# Mal]d mf\ O]j^Ykk]j \]j Z]lj( :jZ]al]f kaf\ â kgo]al \a]k]dZ]f ^Äj
_]_]fozjla_] :jZ]al af ;]ljY[`l cgee]f â Z]a ;]`Yf\dmf_ \]j ]afr]df]f
@Yllmf_]f ae ?gd_]f\]f Yf_]^Ä`jl(
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P]ff a[` \YZ]a ^Äj ]afr]df] @]Za]lkl]ad] k[`gf b]lrl ]af]
K]a`] ngf afl]j]kkYfl]f MYlkY[`]f fY[`o]ak]f cgffl]& kg \Yfc]
a[` \a]k ngj Ydd]e \]j OgjklYf\k[`Y^l \]k GYlmjoakk]fk[`Y^lda[`]f
O]j]af]k EYf\k`ml& \a] eaj \Yk j]a[``Ydla_] FYl]jaYd \]k O]j]afk'
`]jZYjk rmj =mj[`ka[`l ÄZ]jdYkk]f& mf\ \]e mf]jeÄ\da[`]f >a^]j
oa] Ym[` \]j h]jk~fda[`]f Ea]Z]fkoÄj\a_c]al \]j A]jj]f D( Ijz'
hYjYf\]f`Ymhld]`j]j :f l g f =m k[ `d af G]m k l Y \ l Y(L( "^jÄ`]j
af =] _ _ ] f \ g j ^ # mf\ E]`j]j ? j Y f r QY n ] j @ a ] j k l ]j af
EYf\k`ml "^jÄ`]j af P] a _ ] f \ g j ^ & ;]r( = a f _ g d ^ a f _ # & \a]
ea[` \mj[` LYeedmf_ mf\ xZ]jdYkkmf_ o]jlngdd]f A]jZYjeYl]jaYd]k
lYlcjz^la_ mfl]jklÄlrl]f(

Ga[`l rmd]lrl _]ZÄ`jl e]af =Yfc \]f A]jj]f D( HZ]jklYZkYjrl
=j( P] j f ] j ; ] ` j ] f \ k ] f af ;] j d a f & DY j d K g f f a _ ] j af
Pa]f& ( E]`j]j DYj d L]f a d ] j af GÄ j f Z ] j _ & Ijg^( =j( ? j Y f r
Og d d eY f f af FÄf [ ` ] f mf\ Ijg^( =j( K a [ ` Y j \ P] l l k l ] a f
K a l l ] j ngf P] k l ] j k ` ] a e af Pa ] f & \a] eaj l]adk \mj[` xZ]j'
dYkkmf_ `Yf\k[`ja^lda[`]j :m^r]a[`fmf_]f mf\ kgfkla_]j oa[`la_]j
Fall]admf_]f& l]adk \mj[` K]nakagf ngf A]jZYjeYl]jaYd Z]a _]_]f'
ozjla_]j :jZ]al eal KYl mf\ MYl Yf \a] AYf\ _af_]f( F~[`l]f
ka] eal eaj \a] ?j]m\] mf\ @]fm_lmmf_ ]jd]Z]f& \YÉ \mj[` \a]
fY[`kl]`]f\]f S]ad]f j][`l na]d] ?j]mf\] \]j fa]\]jZYq]jak[`]f
I^dYfr]fo]dl ^Äj \Yk Llm\ame \]j `a]j Z]`Yf\]dl]f @Yllmf_]f
_]ogff]f o]j\]f mf\ \Y\mj[` \a] @jmf\dY_] _]k[`Y^^]f o]j\]
^Äj ]af] b\YY_`h[QVTR^R ;]YjZ]almf_ \]j fa]\]jZYq]jak[`]f K ` a '
f Y f l ` ] ] f (

E

=& 5YRP`\^\Y\]Ua_#"&

:( :dd_]e]af] OgjZ]e]jcmf_(
8VR ;N``a[T 5 Y R P ` \ ^ \ Y \ ] U a _ !fa QRa`_PU1 &?YN]]R^`\]Ss$

VZ 6NeR^V_PUR[ JNYQR u?YNSSs" UN` faZ R^_`R[ ANYR RV[R fa_NZZR[%

$# HZ]j \a] Gge]fcdYlmj \]j @Yllmf_ n_d( f]m]kl]fk CY f]Z]f af ~kl]jj'
Zgl( S]alk[`ja^l( EOBB( -,. ^^( T+3*1U(
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F

^Ykk]f\]& Ym^ \]j @jmf\dY_] \]j P] l l k l ] a fåk[`]f ?gjk[`mf_]f
Z]jm`]f\] =Yjkl]ddmf_ ]j^Y`j]f \mj[` >NX\O b\[ F`R^[RPX af
k]af]f ç;]aljz_]f rmj D]fflfak \]j @Yllmf_ : d ] [ l g j g d g h ` m k ä
"~kl]jj( Zgl( S]alk[`ja^l( QEO( T+23/U#( B`f]f ^gd_l] ae CY`j] +3*+
\]k _d]a[`]f O]j^Ykk]jk çFgfg_jYh`a] \]j @Yllmf_ : d ] [ l g j g '
d g h ` m k ( ä ":Z`( Sggd( Zgl( @]k( Pa]f( B& ,#(

:f \]j AYf\ \a]k]j Fgfg_jYh`a] mf\ \]j k]al`]j ]jk[`a]f]f]f
Eal]jYlmj `YZ] a[` ae Q( ;Yf\] \]j ;]ja[`l] \]j ;Yq]jak[`]f ;g'
lYfak[`]f @]k]ddk[`Y^l rmj >j^gjk[`mf_ \]j `]aeak[`]f ?dgjY
"FÄf[`]f +3*/# ]af] ;]YjZ]almf_ \]j ONeR^V_PUR[ :jl]f& ?gje]f
mf\ ;YklYj\] \]j @Yllmf_ : d ] [ l g j g d g h ` mk n]jkm[`l( L]al\]e
akl oa]\]j ]af] K]a`] ngf ]afk[`dz_a_]f :jZ]al]f ]jk[`a]f]f& ngf
\]f]f ^Äj 6NeR^[ FRZYR^t_ ç:d][lgjgdgh`mk'Llm\a]fä ":dd_( Zgl(
S]alk[`ja^l( QBBB( 1-5 30 T+3*1U# Z]kgf\]j] ;]\]mlmf_ Z]Yfkhjm[`]f(
=a] ÄZja_] Eal]jYlmj ^af\]l ka[` l]adk Ym^ L( - ^̂ ( e]af]j ngj]j'
]joz`fl]f :jZ]al rmkYee]f_]kl]ddl& l]adk o]j\] a[` ka] ae GY[`'
kl]`]f\]f Yf hYkk]f\]j Ll]dd] Yf^Ä`j]f(

;( IYjYdd]d] ?gje]fj]a`]f aff]j`YdZ
\]j @Yllmf_(

Sme ja[`la_]f O]jklzf\fakk] \]j :+] [ l g j g +g h ` m k '?gje]f
akl \a] D]fflfak \]j aff]j`YdZ \]j ]afr]df]f :jl]f_jmhh]f oa]\]j'
c]`j]f\]f hYjYdd]d]f ?gje]fj]a`]f ]j^gj\]jda[` "n_d( ÄZ]j \a]k]dZ]f
afkZ]kgf\]j] L l ] j f ] [ c & Fgfg_jYh`a] L( +. ^̂ #( >k e~_] \]k`YdZ
]af] _]\jzf_l] SmkYee]fkl]ddmf_ \]jk]dZ]f "mfl]j ;]k[`jzfcmf_
Ym^ \a] af ;Yq]jf _]^mf\]f]f g\]j e~_da[`]jo]ak] fg[` rm ^af'
\]f\]f ?gje]f# ae ?gd_]f\]f \]e ]a_]flda[`]f ;]klaeemf_k'
k[`dÄkk]d ngjYmk_]`]f5 a[` cYff ea[` \Yff af E]lrl]j]e Ym^ \a]
`a]j _]_]Z]f]f fz`]j]f >jdzml]jmf_]f Z]ra]`]f(

© Naturwissenschaftlicher Verein Landshut; download www.zobodat.at



G

(&" IR^_PUVRQR[URV` QR^ ?\^\YYR[S\^`[ VZ IR^RV[R

ZV` bR^_PUVRQR[RZ ?YVZN QR_ F`N[Q\^`R_&

<+] a k l g +] af m k :f g ] [ l g +] af m k

?\^\YYR[^jU^R fmj k[`oY[`
mf\ Yddez`da[` fY[` Ym^'
ozjlk _]Zg_]f

H[`R^YV]]R \]j HZ]jdahh] Yf'
da]_]f\& \Y\mj[` \]f Dg'
jgdd]fk[`dmf\ n]jk[`da]É]f\

LNU[ QR^ COR^YV]]R k]fcj][`l
Ym^ \]jKa[`lmf_ \]j Dgjgdd]f'
j~`j] kl]`]f\&kgeal ^Ykl `gja'
rgflYd& YZ_]klmlrl c]_]da_

:( eg f l Y f m k

:( eY b g j

)&" IR^_PUVRQR[URV` VZ FNZR[^N[QR VZ La_NZZR[%
UNY`R ZV` bR^_PUVRQR[R^ ?aY`a^S\^Z QR_ F`N[Q\^`R_&

@]jY\] QVR_R O]jk[`a]\]f`]al]f kaf\ af f]m]kl]j S]al fYe]flda[`
ngf L]e d] j rme @]_]fklzf\] ]af_]`]f\]f Llm\amek _]eY[`l
ogj\]f mf\ `YZ]f a`f rmj :m^kl]ddmf_ e]`j]j]j f]m]j ngf Ll]jf][c
mf\ ; ] ` j ] f \ k ] f fg[` fa[`l mfl]jk[`a]\]f]j ?gje]f n]jYfdYÉl(
Pa] \a] mfl]fkl]`]f\] xZ]jka[`l r]a_l& kaf\ k[`gf Z]a \]f
Lgee]j^gje]f \]j : d ] [ l g j g d g h ` m k ' mf\ FYbgj '@jmhh]
]afa_] \]j `a]j ]afk[`dz_a_]f IYjYdd]d^gje]f fg[` fa[`l Z]cYffl5
]k \Yj^ YZ]j og`d ]joYjl]l o]j\]f& \YÉ \a]k]dZ]f O]jk[`a]\]f`]al]f
Ym[` Z]a \]f Z\[\Z\^]UR[ mf\ A]jZkl'?gje]f \a]k]j Z]a\]f
@jmhh]f mf\ Z]a N[QR^R[ @jmhh]f \]j na]d_]klYdla_]f @Yllmf_
oa]\]jc]`j]f "n_d( fYe]flda[` \Yk mfl]f Z]a :( e a f g j @]kY_l] #(

?\^\YYR[^jU^R klYjc mf\ hd~lr'
da[`& g^l ^Ykl j][`loafc]da_
fY[` Ym^ozjlk _]Zg_]f

H[`R^YV]]R ngf \]j HZ]jdahh]
YZkl]`]f\& Dgjgdd]fk[`dmf\
\Y\mj[` g^^]f

LNU[ QR^ COR^YV]]R k[`jz_
Ym^ozjlk _]ja[`l]l& eal \]e
mfl]j]f M]ad] \]j Dgjgdd]f'
j~`j] af ]af]jKa[`lmf_ da]_]f\&
e]akl rm_]khalrl c]_]da_

:( Y f _ m k l a ^ g +a m k
t :( k m Z Y +h a f m k
t :( L aeh d ] p
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H

B`j ]loYa_]k Ogjcgee]f k]a \]k`YdZ \]j ;]Y[`lmf_ mfk]j]j
hjYclak[`]f ?dgjakl]f Z]kl]fk ]eh^g`d]f$#(

LYe]f eal `zmla_ LYe]f g`f] `zmla_
_]^dÄ_]dl]e KYf\]WWWWWWWW_]^dÄ_]dl]f KYf\

;R_NZ`N^`1 5& 5 Y R P ` \ ^ \ Y \ ] U a _ &

:[c]j^gje]f4 :( Y j n ] f k a k a :( Z m [ [ Y +a k
Pa]k]f^gje]ea :( e ] \ a m k fg[` rm km[`]f

;R_NZ`N^` 1 5& ZNW\^ &

:[c]j^g je]f4 :( Y _ j Y j a m k :( Y h l ] j m k
Pa]k]f^gje]fAE :( ] me Y b g j fg[` rm km[`]f

*&" IR^_PUVRQR[URV` UNOV`aRYYR^ AR^XZNYR VZ
IR^RV[R ZV` bR^_PUVRQR[R^ <jUR[YNTR QR_ F`N[Q\^`R_&

MYd^gje]f
"<Yeh]kl j]k Ig]n]j d]af#

Ag[`_]Zaj_k^gje]f "Fgf l Y f a
Ll ] jf][c gdae& Fgfl a[gd a

Ll ]jf ][c Fgfg_jYh`a]#

F`R[TRY e]akl ra]eda[` `g[`&
e]akl mfn]jro]a_l g\]j fmj
eal So]a_jm\ae]fl]f

:^aPU`XRYPUR da[`l_jÄf Zd]a'
Z]f\WWWWWWWWWWWWWWWWWWWWW

:( e a f g j
:( k l ] f g h ` q d d m k
:( L ] e +] j a
:( ] ++a h l a [ m k B
:( h Y l m +m k t
:( k m Z Y d h a f m k
:( k a e h d ] p

F`R[TRY kl]lk fa]\ja_ Zd]aZ]f\&
e]akl zkla_

:^aPU`XRYPUR ljÄZnagd]ll Zak
k[`ozjrda[` WWWWWWWWWWW

:( j m k l a [ m d m k
:( e g f l a [ g +Y
:( e g \ ] k l m k

:( D] j f ] j a

:( d Y f [ ] g d Y l m k
:( _ jY [ a +a k

$# Smj O]je]a\mf_ ngf BjjlÄe]jf e~[`l] a[` \YZ]a Z]e]jc]f& \Ykk rm'
o]ad]f Yf \]j @j]fr] ngf :[c]j' mf\ Pa]k]fdYf\ RV[fRY[R >p]ehdYj] \]j
:[c]j^gje]f Ym^ E]lrl]j]k ÄZ]j_]`]f mf\ me_]c]`jl5 ]af kgd[`]k ^RV[ fa%
ShYYVTR_ Ogjcgee]f zf\]jl k]dZkln]jklzf\da[` Yf \]e <`YjYcl]j \]j Z]'
lj]^^]f\]f ?gje Ydk :[c]j' g\]j Pa]k]f^gje fa[`lk(
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I

B[` cYff `a]j _d]a[` ngjYmkk[`a[c]f& \YÉ O]jlj]l]j \]j
ç F g f l Y f a ä af Ga]\]jZYq]jf fg[` fa[`l _]^mf\]f omj\]f( ;N[f
Na_TR_PUY\__R[ ]jk[`]afl a`j Ogjcgee]f b]\g[` afkZ]kgf\]j]
Ym^ \]f `~`]j]f ;]j_]f \]k ;Yq]jak[`]f PYd\]k [VPU`$ \Y bY ^Äj
\Yk o]al fa]\ja_]j] `Uk^V[TV_PUR Fall]d_]Zaj_] r( ;( \a] `g[`Ydhaf]
9a]U ^ N _ V N Z V[ VZN eal La[`]j`]al fY[`_]oa]k]f akl "n_d(
F( L [ ` m d r ] af =]mlk[`] Zgl( FgfYlkk[`ja^l( QOBBB( ++- T+3**U mf\
=j m\] af :Z (̀ @]k( B k a k ( = j ] k \ ] f +3*+( +2# mf\ Ym[` \]j
egflYf] 5& Z \ [ ` V P \ Y N ngf AY m kk cj a ] [` l Yf_]_]Z]f oaj\(

+&" IR^_PUVRQR[URV` UNOV`aRYYR^ AR^XZNYR VZ IR^RV[R

ZV` bR^_PUVRQR[R^ 6Yk`RfRV`

7 â â a ' è è ' ' ' + ''''''''''''''''''''''''''''' ''' ''''''''''''''''''''''''''''''''''''''''''''''''''' '

Lgee]j^gje]f ":]k l a nY d ] k # A]jZkl^gje]f ":ml mefY d ]k #

=[`R^[\QVR[ o]fa_]& _]klj][cl& W
kl]lk dzf_]j Ydk \a] cgjj]k'
hgf\a]j]f\]f EYmZZdzll]j

FRV`R[h_`R ^]`d]f\ g\]j o]fa_]&
\Yff ae gZ]j]f =jall]d ]fl'
khjaf_]f\& k[`jz_ Ym^ozjlk
_]ja[`l]l& g^l fa[`l rmj ;dÄl]
_]dYf_]f\

6Yh``R^ NZ <Na]`_`R[TRY rmj
;dÄl]r]al fg[` ngj`Yf\]f&
k[`jz_ Ym^ozjlk _]ja[`l]l& "
n]j`zdlfakezÉa_ Zj]al

=[`R^[\QVR[ rY`dj]a[`& cmjr&
_]klYm[`l& kl]lk eaf\]kl]fk
\ghh]dl cÄjr]j Ydk \a] cgjj]k'
hgf\a]j]f\]f EYmZZdzll]j

FRV`R[h_`R rY`dj]a[`& e]akl
mfl]j \]j Ll]f_]deall] ]fl'
khjaf_]f\& Z]afY`] j][`l'
oafc]da_ nge AYmhlkl]f_]d
YZ_]`]f\& Zg_a_ Ym^ozjlk'
klj]Z]f\& j]_]dezkka_ ;dÄl]f
ljY_]f\

6Yh``R^ NZ `VNa]`_`R[TRY rmj
;dÄl]r]al Z]j]alk l]ado]ak]
n]jljg[cf]l g\]j YZ_]^Ydd]f&
o]ff ngj`Yf\]f& `gjargflYd
YZkl]`]f\ g\]j rmjÄ[c_]'
cjÄeel& n]j`zdlfakezÉa_
k[`eYd

© Naturwissenschaftlicher Verein Landshut; download www.zobodat.at



J

Lgee]j^gje]f ":]k l a nY d ] k #

=[`R^XNYN^OYh``R^#" ^]`+]f\
g\]j o]fa_](

6Yk`RfRV` FYa â Cmfa "â Cmda#

A]jZkl^gje]f ":m l mefY d ] k #

=[`R^XNYN^OYh``R^ e]akl
e]`j]j]

6Yk`RfRV` "Cmda â# :m_mkl â
HclgZ]j

G]Z]f \a]k]f Na_TR_]^\PUR[R[ Lgee]j' mf\ A]jZkl^gje]f
cgee]f YZ]j Ym[` Soak[`]f^gje]f ngj& Yf \]f]f ka[` ]flo]\]j
\a] L[`]a\mf_ roak[`]f Z]a\]f fg[` fa[`l ngddrg_]f rm `YZ]f
g\]j ]af] KÄ[cZad\mf_ ngf \]e ]af]f rm \]e Yf\]j]f Mqhmk rm
ngddra]`]f k[`]afl( H`f] Ym^ \a] rmj S]al fg[` k]`j o]fa_ _]'
cdzjl]f h`qdg_]f]lak[`]f O]j`zdlfakk] \a]k]j ?gje]f `a]j fz`]j ]af'
rm_]`]f& e~_]f \a]k]dZ]f ae :fk[`dÄÉ] Yf \]f ngf ;]`j]f\k]f
"O]j`( ;gl( O]j( \]j Ijgnafr ;jYf\]fZmj_( QEO+( +., ^̂ ( T+3*/U#
_]hjz_l]f :mk\jm[c çLYakgf\ah`qdakemkä ngj]jkl fg[` Ydk Z\[\%
]UeYR Mqh]f rmkYee]f_]^YÉl o]j\]f( L l ] j f ] [ c & \]j ka] af
:fd]`fmf_ Yf \a] ngf P ] l l k l ] a f _]oz`dl] ;]r]a[`fmf_ çLYa'
kgf\aegjh`akemkä Z\[\Z\^]UR Mqh]f f]ffl& _aZl ngf a`f]f
af k]af]j Fgfg_jYh`a] L( +1 ^gd_]f\] ;]k[`j]aZmf_4

u8R^ F`R[TRY `^hT` V[ _RV[R^ TN[fR[ 5a_QRU[a[T =[`R^%
[\QVR[ b\[ [NURfa TYRVPUR^ @h[TR$ \a] YZ]j \g[` e]akl cÄjr]j
kaf\ Ydk \a] \Yrm _]`~ja_]f EYmZZdzll]j& akl k[`oz[`]j n]jro]a_l
â Z]a ]afa_]f `a]`]j rm rz`d]f\]f Lahh]f kg_Yj lqhak[` ]af^Y[`&
oYk YZ]j oa]\]j Ym^ Z]kgf\]j]f NjkY[`]f Z]jm`l â mf\ ljz_l
\OR^UNYO QR^ \OR^_`R[ IR^fcRVTa[T fcRV$ RV[_ \QR^ NaPU
XRV[R =[`R^XNYN^OYh``R^& 8VR 6Yk`RfRV` ShYY` V[ QVR AV``R >aYV

OV_ 5[SN[T 5aTa_`&s

=]f `a]fY[` rm mfl]jk[`]a\]f\]f ONeR^V_PUR[ ?gje]f `Yl
f]m]j\af_k Ym[` oa]\]jme L ] e +] j 'Z]kgf\]j]k :m_]fe]jc rm'
_]o]f\]l& ]Z]fkg Og d d e Y f f "n_d( afkZ]kgf\]j] çSmj Lqkl]'
eYlac \]j @Yllmf_ : +] [ l g j g +g h ` m k ä af Fall( ;;@( B& --(

$# =( k( \a] gZ]j`YdZ \]j d]lrl]f L]al]flakl] kl]`]f\]f EYmZZdzll]j& Ymk
\]j]f :[`k]df c]af] :kl] e]`j ]flkhjaf_]f(
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.+- ^̂ ( T+3*.U mf\ çG]m] ;]gZY[`lmf_]f ÄZ]j \a] I`Yf]jg_Ye]f'
mf\ @]^zÉcjqhlg_Ye]f^dgjY ngf ;Yq]jfä ";]j( ;;@( BQ( -. ^̂ ( T+3*.U5
QB( ,+, (̂ T+3*1U#& o]d[` E]lrl]j]j b]\g[` \]fk]dZ]f c]af] f]ff]fk'
o]jl] kqkl]eYlak[`] ;]\]mlmf_ rmkhj][`]f rm c~ff]f _dYmZl(

La] _da]\]jf ka[` "]afk[`da]Éda[` \]j af ;Yq]jf e~_da[`]j'
o]ak] fg[` Ym^rm^af\]f\]f#& oa] ^gd_l4

Lgee]j^gje

:( e a f g j

:( j m k l a [ m +m k

:( e] \ a m k

:( ]meY b g j

:( kmZ Y d h a fmk

Fgfgh`qd]j Mqhmk

:( L]ed]j a

:( h k ] m \ g '
d Yf[]g d Y l mk

:( Og ++eY f f a

A]jZkl^gje

:( kl]a dg'
h`q EE m k

:( egfl a [gd Y
:( ]d d ahl a [mk
:( h Y l m Bmk
:( D]jf]j a

: egfl Yf mk

: Y f_mk l a^g Bam k

<( ;]klaeemf_kk[`dÄkk]d(
+( SY`f \]j HZ]jdahh] fmj ]af] cd]af] D]jZ] Zad\]f\5 Dgjgdd]f'

j~`j] _ ] j Y \ ] (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( F(
SY`f \]j HZ]jdahh] eaf\]kl]fk *&+ [e dYf_5 Dgjgd d]fj~`j]
Ym^ozjlk _ ] Z g _ ] f (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -(

,( Lgee]j^gje 5& ZV[\^ JVZZR^ R` ;^NO\c_XV &
A]jZkl^gje 5& _ ` R [ \ ] U e Y Y a _ F`R^[RPX&

-( Sz`f] \]j ;jYcl]]f Zak rmj Lhalr] _d]a[` _jgÉ5
D]d[`gZ]j^dz[`] eal dYf_]f @da]\]j`Yj]f \a[`l ogdda_ Z]'
cd]a\]l (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((.'
Nfl]j] Sz`f] \]j ;jYcl]]f eaf\]kl]fk \ghh]dl kg dYf_ Ydk
\a] gZ]j]f5 D]d[`gZ]j^dz[`] _dzfr]f\ cY`d( J(
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+& LYe]f g`f] `zmla_ _]^dÄ_]dl]f KYf\ 5& OaPPN Y V _ F`R^[R PO&
LYe]f eal `zmla_ _]^dÄ_]dl]e KYf\] I(

/( :[c]j^gje Ç 5& N ^ b R [ _ V _ FRZYR^&
Pa]k]f^gje Ç Ç Ç 5& ZRQV a_ F`R^[ RPX&

J( ;jYcl]]frz`f] fa[`l af ]af] @jYff] YmkdYm^]f\5 <d ] a k '
l g d ] e m k ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((K(
;jYcl]]frz`f] _jYffa_ Z]khalrl5 : f g ] [ l g d ]em k Ç Ç ED (

.& A]jZkl^gje Ç Ç Ç 5& Z\[ ` N[a _ :^V ` _PU &
Lgee]j^gje]f((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( L(

L( LYe]f g`f] `zmla_ _]^dÄ_]dl]f KYf\ 5& N]`R^a_F`R^[RPX&
LYe]f eal `zmla_ _]^dÄ_]dl]e K Yf \ ] ((((((((((((((((((((((((((((((((((((( M(

0& :[c]j^gje(((((((((((((((((((((((((((((((((5& NT ^N ^ V a _ FRZYR^&
Pa]k]f^gje 5& RaZNW\^ F`R^[RPX &

('& Lgee]j^gje m m m 5& FVZ]YRd F`R^[RPX4
A]jZkl^gje Ç 5& N [ T a _ ` V S \ Y V a _ <Re[U\YQ &

8& =a] O]jZj]almf_ \]j ]afr]df]f :jl]f
aff]j`YdZ Ga]\]jZYq]jfk(

+( 5& Z V [ \ ^ J VZZR^ R ` ; ^ N O \c _ X V ?d( La
==$ +( ,+- T+2,3U5 n_d( Ig]n]j d ] a f af ;]j( ;;@( Q( 3 T+3*/U(

>pk(4 ?d( ]pk( ;Yn( 1.0& 2/0(
:( e( akl oa] af Fall]d]mjghY ÄZ]j`Ymhl kg Ym[` af Ga]\]j'

ZYq]jf ç\a] n]jZj]al]lkl] mf\ \YZ]a `zm^a_kl] Lahh] \]j _Yfr]f
@Yllmf_ä "Ll ]jf][c& Fgfg_jYh`a]( +*.#& o]k`YdZ a[` ngf ]af]j
:m^rz`dmf_ kzelda[`]j ]afr]df]f eaj Z]cYffl _]ogj\]f]f ?mf\'
gjl] YZk]`]f rm kgdd]f _dYmZ]( B[` kY` a`f r( ;( Ymk \]f ;]'
rajc]f EYf\k`m l & =af_gd ^ a f_ & =]__]f\g j ^ U & Soa]k]d &
@jY^]fYm & D] d `] aeH mf\ roYj kgog`d nge =admname mf\
:ddmname \]j mfl]j]f Ag[`]Z]f] Ydk Ym[` Ym^ Nj_]kl]af mf\ CmjY'
cYdc( Be ;Yq]jak[`]f PYd\] ]jj]a[`l ]j fY[` L] f \ l f ] j Ym^ \]j
Emkf] j PYd\`Ymkoa]k] ]af] F]]j]k`~`] ngf -.//!( â

Ogf \]f ?gje]f \]j b] fY[` \]f LlYf\gjlkn]j`zdlfakk]f k]`j
n]jzf\]jda[`]f :jl n]j\a]fl afkZ]kgf\]j] \a] \mj[` \]f nagd]ll]f
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W f W
"kgfkl o]aÉ]f# HZ]jdahh]frY`f Ymk_]r]a[`f]l] bN^& b V ` ` a Y N ` a_
;^RZY V >pc('?d( \( L[`o]ar& .( :m^d( -,* T+22+U >joz`fmf_(
=a]k] af \]j ?d( ]pk( ;Yn( mfl]j Gj( 1.1 Ymk_]_]Z]f] OYja]lzl
kY` a[` Ymk Ga]\]jZYq]jf ngf ^gd_]f\]f ?mf\gjl]f4
;]r( EYf\k`m l 4 Pa]k] mf\ BkYjYm]f roak[`]f EYf\k `m l mf\

L[ ` ~ f Z j m f f "@a]j k l ]j ,.( FYa +3*/#(
?]d\jYf\ ae AY_jYaf Z]a EYf\k`m l Ym^ \adm'
naYd]e DYdcd]`e "@a]jkl]j 1( Cmfa +3*/#(
;]j_caj[`] mf\ kgffa_]j :Z`Yf_ Z]a Fa j k '
cg^ ]f Ym^ \admnaYd]e LYf\ mf\ Da]k "@a]jkl]j
+,( Cmfa +3*/#(

;]r( =]__]f\gj ^ 4 Pa]k] Z]ae H[`k]f`g^ "=mk[`d ,/( FYa +3*+#(
Pa]k]f^d][c Ym^ \]e @]aÉ Z ]j_ "=mk[`d
+-( Cmfa +3*/#(
P]_Z~k[`mf_ Yf \]j EYd d a f_]j åk[`]f ;Yme'
k[`md] "=mk[`d +-( Cmfa +3*g#(

:mÉ]j\]e oaj\ ka] ngf A]hh k][( Ogd deYff af ;]j( ;;@(
QE ,+- T+3*1U ^Äj \a] Ig[c a f_]j A]a\]& ;]r( @j a ]kZY[`& mf\
^Äj \]f ;Yq]jak[`]f PYd\4 `zm^a_ Z]a IYk kYm Yf_]_]Z]f( â

GY[` \]j e]`j g\]j o]fa_]j klYjc]f O]jro]a_mf_ mf\ \]j
_j~É]j]f g\]j _]jaf_]j]f =]jZ`]al \]k Ll]f_]dk dYkk]f ka[` \Yff
f]Z]f \]j lqhak[`]f ?gje o]al]j ]af] S& ^NZ\_a_ $ S& Y\[TV^N%
Z\_a_ mf\ S& T^NP V Y V _ mfl]jk[`]a\]f& \a] b]\g[` eal>jkl]j]j mf\
mfl]j ka[` kzelda[` \mj[` xZ]j_zf_] n]jZmf\]f kaf\ mf\ fmj
_]jaf_]f kqkl]eYlak[`]f P]jl Z]kalr]f "n_d( `a]jÄZ]j \Yk Gz`]j]
af ;]j( ;;@( Q( +* T+3*/U#( â

>loYk oa[`la_]j ]jk[`]afl eaj \a] afkZ]kgf\]j] \mj[` Zj]al]
_jgZ_]rz`fl] ;dzll]j Ymk_]r]a[`f]l] S& ;R[RbR[ _ V _ 7UNOR^`
af k[`]\( "n_d( <`YZ] j l af ;mdd& \] dåA]jZ( ;gakk( OBB( .,/
T+233U#& o]d[`] a[` Ye -*( FYa +231 Ym^ \]e :jrZ]j_ Z]a
P]d l ]f ZÄj_& ;]r( D] d`]ae& mfl]j \]j lqhak[`]f ?gje _]^mf\]f
rm `YZ]f _dYmZ]( â

;]kgf\]j] ;]Y[`lmf_ n]j\a]f]f fg[` ^gd_]f\] Z]a\]f :f_YZ]f4
Y# Be A]jZYj \]k GYlmjoakk]fk[`Y^lda[`]f O]j]afk EYf\k`ml

da]_l ]af >p]ehdYj ngf :( eafgj eal ]af]j >lac]ll]& Ym^ o]d[`]j
d]\a_da[` kl]`l4 çKa fYf l `mk DdYh^]jcgh^ jfYbgj âm mf\ \Yrm
eal ;d]akla^l Z]a_]k]lrl çFggk af ?]d\]jfä(
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Z# =mk[` d kYee]dl] Ye 1( Cmfa +230 Z]ae H[`k]f`g^ &
;]r( =]__]f\g j ^ & _d]a[`^Yddk V[ RV[RZ 5PXR^ mfro]a^]d`Y^l]f
:( eafgj (

L]ed ]j Z]e]jcl rm \]e E]lrl]j]f4
ç=Yk Ogjcgee]f V[ RV[RZ 5PXR^ akl k]`j afl]j]kkYfl mf\

eaj n~dda_ f]m( >k \Äj^l] ka[` ]eh^]`d]f fz`]j] ;]gZY[`lmf_]f
\YjÄZ]j Yfrmkl]dd]f& gZ \a] I^dYfr] \gjl fmj khgjY\ak[` Ym^ljall
g\]j j]_]dezÉa_ ä

,( 5& _ ` R[ \] U e Y Y a _ F`R^[RPX af wkl]jj( Zgl S]al'
k[`ja^l( QEO( -*+ T+23/U5 n_d( Ig]n]j d ] a f af ;]j( ;;@( Q( ++ T+3*/U(

>pk(4 ?d( ]pk( ;Yn( 1.2(
=a]k] :jl& o]d[`] ^Äj ;Yq]jf rm]jkl ngf :( ?( L[`oYj r mf\

fY[` a`e ngf L]ed ] j Yf e]`j]j]f Ll]dd]f \]j ?jzfcak[`]f :dZ&
ngf Ogd deYff ^Äj \a] :d_zm]j mf\ ;]j[`l]k_Y\]f]j :dh]f fY[`'
_]oa]k]f omj\]& akl roYj Ymk Ga]\]jZYq]jf Zak`]j fg[` fa[`l Z]'
cYffl& c~ffl] b]\g[` k]`j d]a[`l fg[` _]^mf\]f o]j\]f& \Y ka]
r( ;( ngf >j \f] j mf\ @m_d ]j f]m]j\af_k af \]j Ne_]_]f\ ngf
G]m ZÄj_ Y =( Z]gZY[`l]l omj\] mf\ ro]a^]ddgk Ym[` Yf\]jozjlk
fg[` na]d^Y[` ÄZ]jk]`]f akl($#

-( 5& OaP PN Y V _ F`R^[RPX Fgfg_jYh`a]( -+ T+3*+U Ydk
Nfl]jYjl k]af]k :( :d ] [ l g j g d gh`mk 5 n_d( L]ed]j af :dd_( Zgl(
S]alk[`ja^l( QBBB( 33 T+3*1U5 Ig]n]j d ] a f af ;]j( ;;@( Q( +, T+3*/U5
Ogd deYff af Fall( ;;@( B& --( .+0 T+3*.U(

=a] @]kYelYjl :( :d ] [ l g j g d gh`mk Ll ] jf][c " :( `a j '
k m l m k :dd agfa # k[`]afl af Ga]\]jZYq]jf fYe]flda[` Ym^ v[c]jf
ra]eda[` n]jZj]al]l rm k]af( I]l ]j "af wkl]jj( Zgl( S]alk[`ja^l( QQQOB(
.. T+220U# Z]`Ymhl]l roYj& ka] oz`j]f\ ]af]k e]`jo~[`a_]f :m^'
]fl`Ydl]k ae @]Za]l] \]k aff]j]f PYd\]k çfmj Ye :Z`Yf_] \]k
KY[`]d ( ( ( ( OE S+ä _]k]`]f rm `YZ]f( =a]k \Äj^l] b]\g[`&
oa] k[`gf \a] zdl]j]f :f_YZ]f L]f\ l f ] j åk mf\ f]m]j\af_k e]af]
]a_]f]f PY`jf]`emf_]f "n_d( mfl]f# Z]o]ak]f& d]\a_da[` Ym^
mf_]fYm] ;]gZY[`lmf_ rmjÄ[crm^Ä`j]f k]af( =Yk `~[`kl] Ogj'
cgee]f \]j @]kYelYjl aff]j`YdZ \]k PYd\_]Za]l]k cgfklYla]jl]
L ] f\ l f ] j Ym^ \]j ;j ] a l ]fYm Z]a -,0*!( â

$# B[` ]fl\][cl] a`f r( ;( ae EYm^] \a]k]k mf\ \]k d]lrl]f Lgee]jk f]m
^Äj \]f >akYkk& ;Y\]f mf\ \a] ZYq]jak[`] I^Ydr(
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=a] Ymk ;Yq]jf kgfkl fmj Ymk \]j Ne_]Zmf_ ngf G]mZ m j_ Y)=( &
nge ?a[`l]d_]Zaj_] "K~kdYm #& CmjY ";mj_d]f_]f^]d\ & O]d'
Zmj_# mf\ D]mh]j "DdYj\gj^ & :eZ]j_ # Z]cYffl] DYkk] :( Zm[['
Yd a k omj\] af Ga]\]jZYq]jf Z]j]alk e]`j^Y[` mf\ roYj kgog`d
af \]j Ag[`]Z]f] Ydk Ym[` ae ;Yq]jak[`]f PYd\] _]^mf\]f mf\
akl ro]a^]ddgk fg[` o]al]j n]jZj]al]l( =a] Zak`]j eal La[`]j`]al
fY[`_]oa]k]f]f ?mf\gjl] kaf\4
;]r( =af_gd ^ af_4 :[c]j Z]a =af_gd ^ af_ "Äa]jkl]j# (
;]r( =]__]f\gj^ 4 v[c]j Ym^ \]e @]aÉZ]j_ "=mk[`B +-( Cmfa

+3*. mf\ +3*/#(
;]r( K]_]f4 :[c]j Z]a KYZ]f kl]af ,+( Cmda +232(
;]r( @jY^]fYm4 :[c]j Z]a \]f PYd\ `zmk ] j f Ye P]_] rme

Emk]fÄ ,.( Cmda +232(
.( 5& N^bR[_ V _ FRZYR^ af wkl]jj( Zgl( S]alk[`ja^l( EBO(

,2+ T+3*.U5 :dd_( Zgl( S]alk[`ja^l( QBBB( 33 T+3*1U5 n_d( Ig]n]j d ]af
af ;]j( ;;@( Q( +- T+3*/U(

>pk(4 ?d( ]pk( ;Yn( 1.* Y(
=a]k] af e]af]j ]jkl]f :d][lgjgdgh`mk':jZ]a l fmj Ymk

Ggj\ZYq]jf "^Äj \]f CmjY mf\ D]mh]j# fY[`_]oa]k]f] Lahh] omj\]
f]m]j\af_k Ym[` _kQYVPU \]j =gfYm e]`j^Y[` Z]gZY[`l]l& kg ngf
@]j k l d Ym] j mf\ @m_d ] j me G]m ZÄj_ Y=& ngf eaj k]dZkl Z]a
L a fr a f_ mfo]al K]_]fkZm j _ 5 ae A]jZYj \]k GYlmjoakk]f'
k[`Y^lda[`]f O]j]afk EYf\ k `m l da]_l Ym[` ]af Z]j]alk ae Cmfa +2/*
_]kYee]dl]k >p]ehdYj ngf ?]d\]jf Z]a ;]j[`l ]k_Y\]f

:m[` af Ga]\]jZYq]jf k[`]afl ka] â o]fa_kl]fk af \]j
EYf\ k `m l ] j @]_]f\ â fa[`l Yddrm k]dl]f rm k]af( B[̀ kY`
>p]ehdYj] ngf ^gd_]f\]f ?mf\gjl]f "kzelda[` ngf @a ]j k l ] j _]'
kYee]dl mf\ nge :mlgj j]na\a]jl#4
:m^ ]af]e ?]d\jYaf ae AY_jY a f Z]a EY f \ k ` m l Ym^ \admnaYd]e

DYdcd]`e 1( Cmfa +3*/(
?]d\ `afl]j A] a d a _ ] f Z d m l Z]a EYf\ k `m l mfl]j Pafl]jcgjf Ym^

E]`eZg\]f +.( Cmfa +3*/(
?]d\ roak[`]f FÄf[ `f ] j Y m mf\ >m_]fZY [` mfl]j AY^]j

/( Cmda +3*/( â
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CF

>k ozj] ^Äj \a] >j^gjk[`mf_ \]j h`qdg_]f]lak[`]f O]j'
`zdlfakk] \a]k]j mf\ \]j ngj`]j_]`]f\]f Lahh] ngf Z]kgf\]j]j
Pa[`la_c]al& _]jY\] af Ga]\]jZYq]jf& og ka[` a`j] O]jZj]almf_k'
_]Za]l] kg fY` Z]jÄ`j]f& \a] @j]fr]f a`j]j O]jZj]almf_ _]fYm
^]klrmkl]dd]f mf\ \YZ]a afkZ]kgf\]j] \YjYm^ rm Y[`l]f& gZ ]loY
af ]afr]df]f @]_]f\]f ;]\] rmkYee]f Ogjcgee]f mf\ Yf
kgd[`]f Hjl]f xZ]j_zf_] Ym^o]ak]f( â

Ogf OYja]lzl]f \a]k]j Lahh] kaf\ afkZ]kgf\]j] rm f]ff]f
mf\ l]ado]ak] ^Äj Ga]\]jZYq]jf fg[` Ym^rmkm[`]f4
bN ^ [ VT^\r_ ` ^ V \ Y N ` a _ FRZYR^1 eal k[`oYjr_]klja[`]dl]e

Ll]f_]d 5
bN^& b V \ Y N P R \r]a^]a^ Ra_ FRZYR^ 1 \Yk!hmjhmjf] Dgdgjal

\]k Ll]f_]dk _]`l Ym[` Ym^ \a] gZ]j]f EYmZZdzll]j& ;jYcl]]f
mf\ D]d[`] ÄZ]j5

bN^& Y R a P \Q\[ !8jY (" FRZYR^ 1 eal j]afo]aÉ]e HZ]jdahh]f'
rY`f& kg Ym^ ?]d\]jf roak[`]f FÄf [ ` f ] j Y m mf\ >m_]f '
ZY[` mfl]j Pafl]jjg__]f mf\ AY^]j & d]_( @a ] j k l ] j
/( Cmda +3*/& \]l ( L]ed]j 5

bN^& b V Y Y \ _ a _ FRZYR^1 ]af] ]a_]flÄeda[`]& YZfgje dYf_' mf\
rglla_'Z]`Yjl] ?gje5 \a] ;]cd]a\mf_ \]k Ll]f_]dk mf\
\]j ÄZja_]f gZ]j]f n]_]lYlan]f M]ad] akl z`fda[` \]j ngf
>j a _] j gf mf a ^ d g j m k 5

bN^& _ a Q R ` V P \ V Q R a _ FRZYR^ 1 AYmhlY[`k] k[`dYfc& ]af^Y[`
g\]j k[`oY[` n]jro]a_l5 Bfl]jfg\a]f n]jcÄjrl5 :kl] â
o]ff ÄZ]j`Ymhl ngj`Yf\]f â k[`oY[` Zg_a_ g\]j Ym^'
j][`l& e]akl kl]jad Zd]aZ]f\5 `YZalm]dd \]e :( L m \ ] l a [ m k
; ] ` j ] f \ k ] f k]`j z`fda[`(

/( 5& ZR QV a_ F ` R ^[ R PX Fgfg_jYh`a]( -+ T+3*+U Ydk
Nfl]jYjl k]af]k :( :d ] [ l g j g d g h `m k 5 n_d( L]ed ] j af :dd_( Zg l
S]alk[`ja^l( QBBB( 30 T+3*1U5 Ig]n] j d ] a f af ;]j( ;;@( Q( +, T+3*/U5
Og d deYff af Fall ;;@( B& --( .+0 T+3*.U(

=a]k] Lahh] akl Zak`]j ^Äj Ga]\]jZYq]jf fg[` fa[`l fY[`'
_]oa]k]f& YZ]j ngjYmkka[`lda[` fg[` Ym^rm^af\]f& \Y ka] r( ;( ngf
@m_d ] j Ym[` Z]a G]mZmj _ Y)=( & kg\Yff o]al]j f~j\da[` af \]j
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I^Ydr4 @]j e ]j k `]a ed mf\ Em\oa _ k`Y ^ ]f Y)K`( "d]_( EYml ]j '
Zgjf#& Z]a :k[`Y ^ ^ ]fZm j _ "d]_( KmZf]j # mf\ Z]a Dgk]f
"d]_( LY_gj kc a # Z]gZY[`l]l omj\](

J( 5& Z\[ ` N[a _ :^ V ` _ PU af O]j`( Sggd( Zgl( @]k( Pa]f(
QEOBBB( -,* T+232U5 [^( Og ++eY f f af Fall( ;;@( B& --( .+/ T+3*.U5
Ig ] n ] j d ] a f af =]fck[`j( D;@( K]_]fkZmj_( OBBB( G( ?( BB( -( ;]ad(
.* T+3*-U mf\ af ;]j( ;;@( Q( +/ T+3*/U(

>pk( 4 ?d( ]pk( ;Yn( ,*.(
:( e( ^af\]l ka[` kgog`d af \]j mfl]j]f Ag[`]Z]f] Ydk Ym[`

ae PYd\_]Za]l] r]jklj]ml mf\ akl Zak`]j ngf ^gd_]f\]f ?mf\gjl]f
eal La[`]j`]al fY[`_]oa]k]f4
;]r( Oa d k`g^]f4 :a\]fZY[` +1( L]hl]eZ]j +3*0(

:m]f Z]a Fggk ";]`j]f\k]f af O]j`( ;gl(
O]j( \]j Ijgn( ;jYf\]fZmj_( QEO( /+ T+3*.U#(

;]r( =]__]f\gj ^ 4 =]__]f\gj ^ "L]f\lf]j#(
;]r( K]_]f4 Da j[`\gj^ :m_mkl +3*0(
;]r( @jY^]fYm4 Ll( HkoYd\& ,/**å "L]f\lf]j 5 ;]`j]f\k]f +( [(#(

A~`]fZj mff
;]r( ? j ] q m f _ 4 ;a ] j`Äl l ]f & dafc]k N^]j \]k K ] k [ ` Z Y [ ` ] k

" I j ] [ ` l ] d k Z Y m ] j +-( :m_mkl +233#(
;]r( P]_k[`]a\4 L[`~fYm& ,./*å "L]f\lf]j 5 ;]`j]f\k]f +( [(#(

1( 5& N]`R^a_ F`R^[RPX Fgfg_jYh`a]( 1, T+3*+U Ydk
Nfl]jYjl k]af]k :( eYbgj 5 n_d( Hkl ]f^]d\ af wkl]jj( Zgl( S]al'
k[`ja^l( EBO( +31 T+3*.U5 Ig]n]jd]af af ;]j( ;;@( Q( +/ T+3*/U(

=a]k] e]`j fgj\ak[`] KYkk] akl Zak`]j Ymk LÄ\\]mlk[`dYf\
ÄZ]j`Ymhl fg[` fa[`l Z]cYffl5 \Y b]\g[` \a] YfYdg_] ?gje Ymk
\]j @jmhh] \]k :( :d ][lgjgdgh`mk ":( Zm[[Yd a k # ae @]Za]l]
ngjcgeel& akl c]af @jmf\ ]afrmk]`]f& oYjme ka] af \]ek]dZ]f
fa[`l ]Z]f^Yddk fg[` _]^mf\]f o]j\]f c~ffl](

L( 5& NT^N^Va_ FR[VYR^ af Fall( ;;@( BB& .( 0- T+3*1U(
=a]k] f]m]kl] Ydd]j :d][lgjgdgh`mk'?gje]f omj\] ngf

L]jfd]j ae Cmda +3*0 Ym^ @]lj]a\]^]d\]jf Z]a =][`k ]f\gj ^
mfo]al > j d Y f _ ] f ]fl\][cl mf\ ngf a`e Ym[` af >p]ehdYj]f
]jcYffl& \a] ae A]jZYj \]k GYlmjoakk]fk[`Y^lda[`]f O]j]afk
E Y f \ k ` m l ngf ?]d\]jf Z]a ;] j [` l ] k_Y\]f Z]j]alk ae Cmfa
+2/* _]kYee]dl g`f] :f_YZ] \]k ?af\]jk da]_]f

CG
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CH

=a] Lahh] cYff kg`af j][`l og`d Ym[` af Ga]\]jZYq]jf fg[`
Ym^_]^mf\]f o]j\]f(

3( 5& RaZNW\^ F`R^[RPX Fgfg_jYh`a]( 1, T+3*+U Ydk
Nfl]jYjl k]af]k :( eYbgj 5 n_d( Og d deYff af Fall( ;;@( B& --(
.+/ T+3*.U5 Ig]n]j d ] a f af ;]j( ;;@( Q( +. T+3*/U(

>pk(4 ?B( ]pk( ;Yn( 1.+(
:( ]m( akl fz[`kl :( eaf g j og`d ]af] \]j `zm^a_kl]f mfk]j]j

ZYq]jak[`]f : E ][ l g j g +g h ` m k':jl]f( =g[` k[`]afl k]af]
lYlkz[`da[`] O]jZj]almf_ `afl]j \]j fY[` \]f e]akl]f Eal]jYlmj'
:f_YZ]f Yfrmf]`e]f\]f rmjÄ[crmZd]aZ]f( B[` `YZ] Z]j]alk "af
;]j( ;;@( Q( +. (̂ T+3*/U# \YjYm^ `af_]oa]k]f& \YÉ ]j ae V[[R^R[

ZYq]jak[`]f PYd\] rm ^]`d]f k[`]afl "fY[` L ] f \ l f ] j ]jj]a[`l
]j k]af] `~[`kl] A~`] Z]a E ] g h g d \ k \ g j ^ mfo]al K ] _ ] f Ym^
@f]aÉ ,+0-!#( :Z]j Ym[` Ymk \]j fa]\]jZYq]jak[`]f <\PUROR[R
mf\ \]e fa]\]jZYq]jak[`]f CmjYYfl]ad] `YZ]f eaj fmj ngf _RU^
cR[VTR[ Hjl]f ;]d]_]p]ehdYj] Ogj_]d]_]f& kg ngf4
;]r( D ] d ` ] a e 4 L a h h ] f Y m ] j Fggj Z]a L Y Y d +*( Cmfa +3*0(
;]r( E Y f \ k ` m l 4 Pa]k]f roak[`]f E Y f \ k ` m l mf\ : +E \ g j ^ $

"d]_( @ a ] j k l ] j ,/( FYa +3*/#(
;]r( = ] _ _ ] f \ g j ^ 4 A~`] \]k ; Ä [ ` d k l ] a f k "d]_( = m k [ ` d

,.( FYa +3*/#(
:( ] m( k[`]afl \Y`]j Ym[` af BVRQR^ONeR^[ "\a] _d]a[`] >j'

k[`]afmf_ omj\] ngf L ] e +] j Z]j]alk ^Äj AV``RYS^N[XR[ cgf'
klYla]jl# k]dl]f]j rm k]af& Ydk Zak`]j Yf_]fgee]f omj\]& mf\ Ym[`
\Y& og ]j ngf \]f EgcYd^dgj]f Ydk ç_]e]afä g\]j çn]jZj]al]lä Yf'
_]_]Z]f oaj\& o]fa_kl]fk l]ado]ak] eal N[QR^R[ :jl]f n]jo][`k]dl
ogj\]f rm k]af( >af] _]fYm] ?]klkl]ddmf_ k]af]j fa]\]jZYq]jak[`]f
@]kYeln]jZj]almf_ ozj] Ym[` Z]a a`e oÄfk[`]fko]jl( â

Ogf :( ] m e Y b g j dYkk]f ka[` ]Z]f^Yddk \a] gZ]f "Z]a
:( e a f g j mf\ :( Y j n ] f k a k ]joz`fl]f# ?gje]f& Z]ro(
OYja]lzl]f Y \ [ T V ^ N Z \ _ a _ $ Y R a P \ Q \ [ mf\ T ^ N P V Y V _
mfl]jk[`]a\]f& ]Z]fkg ]af] k]`j fa]\ja_]& k[`dYfc]& `YZalm]dd \]f
egflacgd]f Lahh]f z`f]df\] bN^ & ` a ^ S \ _ a _ B RaZN[ &

+*( 5& L a e h d ] p F ` R ^ [ R P X Fgfg_jYh`a]( 23 T+3*+U 5
n_d( I g ] n ] j d ] a f af ;]j( ;;@( Q( +2 T+3*/U5 Og d deYff aZa\(
BQ( -1 T+3*.U(

>pk ( 4 ?d( ]pk ( ;Yn( 1.,(
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=a]k] Lahh] oaj\ ngf ; ] ` j ] f \ k ] f af O]j`( ;gl( O]j(
\]j Ijgn( ; j Y f \ ] f Z m j _ ( QEO( /, T+3*.U Ym^ @jmf\ \]k ngf
a`e ]af_]k]`]f]f FYl]jaYd]k \]k A ] j Z Y j a m e ;g a [ me
"F Ä f [ ` ] f ]j LlYYlk`]jZYj# ^Äj \a] çBkYjeÄf\mf_ _]_]f Fggk
Z]a IdYlldaf_ä Yf_]_]Z]f( B[̀ `YZ] Z]j]alk +( [( L( +3 ?mÉfgl]
Z]e]jcl& \YÉ eaj \Yk Ogjcgee]f \a]k]j \a] gZ]j] n]jlacYd] O]j'
Zj]almf_k_j]fr] \]k :( k m Z Y E h a f m k Z]og`f]f\]f ?gje af kg
la]^]f EY_]f fa[`l k]`j oY`jk[`]afda[` ]jk[`]af]( L]e d] j af
d a l l & l]adl \a]k] So]a^]d mf\ `zdl \a] `a]j af ?jY_] kl]`]f\]
I^dYfr] ^Äj \]f ç:( Y j a k l Y l m k <] +( af \]j fg[` fa[`l _]fÄ_]f\
_]cdzjl]f A]a\]^gje \]j ZYq]jak[`]f Ag[`]Z]f]ä $#( G]m]jda[`]k
Llm\ame \]j ?gje Ye fYlÄjda[`]f LlYf\gjl] mf\ >afkYee]df
j]a[`da[`]f& [`YjYcl]jaklak[`]f FYl]jaYd]k c~ffl] og`d `a]j Ye
]`]kl]f DdYj`]al k[`Y^^]f(

((& 5& N [ T a _ ` i S \ Y V a _ F ` R ^ [ R P X Fgfg_jYh`
3. T+3*+U5 n_d( Og d d e Y f f af Fall( ;;@' B& --( .+- T+3*.U mf\
af ;]j( ;;@( BQ( -0 T+3*.U5 I g] n ] j d ] a f aZa\( Q( ,+ T+3*/U(

> p k(4 ?d( ] p k( ; Y n( 1..(
=a]k] \]e Ggj\o]kl]f ;Yq]jfk Yfk[`]af]f\ _zfrda[` ^]`d]f\]&

ae ÄZja_]f ;Yq]jf e]`j g\]j o]fa_]j r]jklj]ml ngjcgee]f\]
Lahh] akl Ymk Ga]\]jZYq]jf Zak`]j fmj ngf ro]a ?mf\gjl]f Z]cYffl4

?]dk]f Ye : j Z ] j & ]loYk mfl]j \]j AÄll] "d]_( L]e d] j
:m_mkl +230#(
E Y f \ k ` m l4 :f \]f :Z`zf_]f mfl]j \]e ? a k [ ` ] j Z j z m '

c ] d d ] j ,2( :m_mkl +2., "A]jZ( GYlmjo( O]j(
E Y f \ k ` m l 5 d]_(9#(

P]al]j] GY[`^gjk[`mf_ ]jk[`]afl Ym[` `a]j _]Zgl]f(


  C D  B A E
(&"& K 0&"& 5& Z V [ \ ^ 2 PaZN W \ ^ &

;ak`]j fmj ngf @a]j k l ]j Ye ,.( FYa +3*/ roak[`]f
E Y f \ k ` m l mf\ L [ ` ~ f Z j m f f _]^mf\]f "\ ] l( L ] e B ] j#(

CI

$# O_d( ÄZ]j \a]k] ?gje Ym[` OgddeYff af ;[j( ;;H( QB( ,+, "+**1#
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==& 9a]U^N_VN#"&

5& :dd_]e]af] OgjZ]e]jcmf_(

:m[` ngf QVR_R^ @Yllmf_ _adl af _d]a[`]j P]ak] \Yk gZ]f
"L( F# ngf \]f K ` a f Y f l ` ] ] f ÄZ]j`Ymhl @]kY_l]( Pz`j]f\
F R[ Q ` [ R ^ af k]af]f çO]_]lYlagfk'O]j`zdlfakk]f LÄ\ZYq]jfkä&
FÄf[`]f +2/.& Z]j]alk J \a]k]j ?gje]f mfl]jk[`]a\]l& ^Ä`jl D^N[` Y
af k]af]j -* CY`j] khzl]j ]jk[`a]f]f]f ç>pcmjkagfk^dgjY ^Äj \Yk
D~fa_j]a[` ;Yq]jfä fmj e]`j . ZYq]jak[`] > m h ` j Y k a Y '?gje]f
Ym^( v`fda[` oa] eal \]j ^dgjaklak[`]f Eal]jYlmj 6NeR^[_ klYf\ ]k
YZ]j Ym[` eal \]j \]j e]akl]f kO^VTR[ \]mlk[`]f mf\ Ymkk]j'
\]mlk[`]f @]Za]l](

Nfk]j d]a\]j kg ^jÄ` n]jklgjZ]f]j 7N^Y C` `\ <N^f ]eh^Yf\
]k \Y`]j eal K][`l Ydk \jaf_]f\]k ;]\Äj^fak& \a] eall]d]mjghzak[`]f
>mh` j Y k a Y ' ?g je]f ]af]j _]fYm]j]f ;]Y[`lmf_ mf\ _jÄf\da[`]f
;]YjZ]almf_ rm oÄj\a_]f( =a] ?jÄ[`l] k]af]j \a]kZ]rÄ_da[`]f
?gjk[`mf_]f kaf\ af ]af]e Ye L( =]r]eZ]j +23* ae ;glYfak[`]f
O]j]af rm FÄf[`]f _]_]Z]f]f K]^]jYl] ÄZ]j ç>mh` j Y k a Y g ^ ^ a '
[ a f Y d a k mf\ \]j]f fz[`kln]joYf\l] :jl]f mf\ ?gje]fä fa]\]j'
_]d]_l mf\ ae ;glYfak[`]f <]fljYdZdYll( QEO( +*2& +-/ T+23+U n]j'
~^^]flda[`l( E]a\]j akl eaj "oa] Yfk[`]af]f\ Ym[` P] l l k l ] a f #
\Yk k]af]j :jZ]al rm_jmf\] _]d]_l] FYl]jaYd fa[`l rm_zf_da[` _]'
ogj\]f& kg\Ykk a[` \a] B\]flalzl \]j afroak[`]f ngf d]lrl]j]e
mfl]jk[`a]\]f]f :jl]f eal \]f ngf AY j r Ym^_]kl]ddl]f ?gje]f
fa[`l rm hjÄ^]f n]jeY_( AY j r d]_l] Z]j]alk k]af]j >afl]admf_ \]j
@Yllmf_ Ydk AYmhlmfl]jk[`]a\mf_ke]jceYd \a] khzl]j Ym[` ngf
P] l l k l ] a f "n_d( afkZ]kgf\]j] k]af] Fgfg_jYh`a] L( +1 ^̂ (# af \]f

$# =a] f]m]j\af_k mfl]jk[`a]\]f]f @Yllmf_]f C Q \ [ ` V ` R _ mf\ C^ %

`U N[ `U N _]dYf_]f khzl]j TR`^R[[` rmj ;]`Yf\dmf_(
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CK

Ogj\]j_jmf\ _]jÄ[cl] SY`d mf\ ?gje \]j Mja[`gf] rm_jmf\] mf\
eY[`l] \YZ]a rm]jkl Ym^ \Yk Ogjcgee]f \]j kalr]f\]f D~h^[`]f'
`Yj] Z]a Ydd]f :jl]f Ym^e]jckYe "O_d( P] l l k l ] a f af ~kl]jj( Zgl(
S]alk[`ja^l( QEBBE 2+ ?mkkf( J T+23-U#( E]a\]j Zda]Z k]af] Ym^ _jÄf\'
da[`]j ]a_]f]j ;]gZY[`lmf_ Z]jm`]f\] :jZ]al o]fa_ Z]cYffl mf\
Ym^ mfk]j] ZYq]jak[`] ?dgjaklac g`f] Z]d]Z]f\]f >af^dmkk(

>af Nek[`omf_ rme ;]kk]j]f ljYl Ym[` `a]j ]jkl ]af& Ydk
P] a l k l ] a f åk _]faYd Yf_]d]_l] :jZ]al]få # \a] @jmf\dY_] ^Äj ]af]
_]fYm]j] >jk[`da]kkmf_ Ym[` mfk]j]j ONeR^V_PUR[ ?gje]f Zgl]f(
Smfz[`kl oYj]f ]k oa]\]jme cd]af]j] K]^]jYl] af ZglYfak[`]f O]j'
]af]f$#$$#& \a] \]f >j_]Zfakk]f \]j P] l l k l ] a f åk]`]f ?gjk[`mf_]f
af \]f Dj]ak]f mfk]j]j `]aeak[`]f ?dgjakl]f >af_Yf_ n]jk[`Y^^l]f
mf\ \Yrm Z]aljm_]f& \Ykk Z]j]alk ]af fa[`l mfZ]\]ml]f\]k FYl]jaYd
^Äj ]af] me^Ykk]f\] ;]YjZ]almf_ \]j ZYq]jak[`]f >mh`jYka]f rm'
kYee]f_]ZjY[`l omj\]( Fal \]jk]dZ]f akl rmj S]al A]jj Ijg^]kkgj
8^& :^N[f I\YYZN[[ af FÄf[`]f Z]k[`z^la_l& \]j Ym[` k[`gf
e]`j]j] o]jlngdd] :jZ]al]f ÄZ]j ZYq]jak[`] >mh`jYka]f$$$# n]j~^^]fl'
da[`l mf\ ea[` â oa] k[`gf ]joz`fl â Z]a ngjda]_]f\]j :jZ]al af
da]Z]fkoÄj\a_kl]j P]ak] eal KYl mf\ MYl mfl]jklÄlrl `Yl( Fal
fg[`eYda_]e `]jrda[`]f =Yfc] Yf a`f n]jZaf\] a[` \a] Yf Ydd]
ZYq]jak[`]f ?dgjakl]f _]ja[`l]l] ;all]& \mj[` ]a^ja_]k LYee]df mf\
xZ]jdYkkmf_ \]k _]kYee]dl]f FYl]jaYdk Yf a`f rme @]daf_]f mf\
rmj Ogddklzf\a_c]al k]af]j :jZ]al Z]armljY_]f(

$# çNfl]jkm[`mf_]f ÄZ]j I^dYfr]f \]j ~kl]jj]a[`ak[`'mf_Yjak[`]f FgfYj[`a](
BB( =a] :jl]f \]j @Yllmf_ >m h ` j Y k a Y ( ä "wkl]jj( Zgl( S]alk[`ja^l( QEBBB( 11 T+23-U ^^(#(

çÜFgfg_jYh`a] \]j @Yllmf_ >mh`j Y k a Y ( ä ":jZ]al]f \]k Zgl( Bfklalmlk \]j
$ c( c( \]mlk[`]f Nfan]jkalzl af IjY_( Ag( BQ( E]ahra_ +2*0#(

$$# O_d( :hh]d ç;glYfak[`] O]j]afa_mf_ PÄjrZmj_( Lalrmf_ Ye ,/( Fzjr(ä
":dd_( Zgl( S]alk[`ja^l( BO( 20 T+232U#(

Ig ]n]j d]af çD_d( Zgl( @]k]ddk[`Y^l rm K]_]fkZmj_( B dgjaklak[`] Lalr'
mf_]f4 +-( mf\ ,1( =]r]eZ]j +233(ä "aZa\( OB( +03 Td6#**U#(

$$$# çOgjdzm^a_] Fall]admf_ ^Äj \Yk Llm\ame \]j "aYllmf_ >mh`jYk a Y af
;Yq]jf(ä "Fall( ;;@( B& -0( .0+ "+3*/##(

çxZ]j >mh`jYk a Y ha[lY Paee]j( ä "~kl]jj( Zgl( S]alk[`ja^l( d(O( ./Z
T+3*/U#(

ç>mh`j Y k a Y ea f aeY Ç h a [ l Y fgn( `qZj ( ä 6E]\\]& K]h]j lgj a me(
B( ,* T+3*0U#(
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) '

6& ;]klaejfmf_kk[`dÄkk]d$#(
+( ;jYcl]]f _Yfr g\]j o]fa_kl]fk Ye KYf\] _]_]f \]f @jmf\

rm eal =jÄk]f`Yj]f Z ] k ] l r l ((((((((((((((((((((((((((((((((((((((((((((((((( F
;jYcl]]f fa]eYdk eal =jÄk]f`Yj]f Z ] k ] lr l (((((((((((((((((((((((( G

,( Ll]f_]d af k]af]e mfl]j]f M]ad] n]jzkl]dl "k]dl]f ]af^Y[`#5
Ll]f_]dZdzll]j rm_]khalrl& ra]eda[` \a[`l kl]`]f\5
;dÄl]r]al Cmda Zak HclgZ]j Ç 9& E \ _ ` X \ b V N [ N S VNe[R&
Ll]f_]d ]af^Y[` g\]j ae gZ]j]f M]ad] eal ]af^Y[`]f :kl]f5
Ll]f_]dZdzll]j klmeh^& Bfl]jfg\a]f n]jdzf_]jl5
;dÄl]r]al FYa Zak Yf^Yf_k Cmda Ç 9& Z\[`N[N >\^QN[&

-( HZ]j] Ll]f_]dZdzll]j "g`f] Sz`f]# Fâ/ eYd kg dYf_ Ydk Zj]al5
j]a^] DYhk]d cY`d g\]j fmj Ye gZ]j]f KYf\] ngf ]afr]df]f
cmjr]f& _]cjÄeel]f AYj]f _]oaeh]jl(

9& _ N Y V _ O a ^ T R [ _ V _ :a[PX&

-( HZ]j] Ll]f_]dZdzll]j "g`f] Sz`f]# `~[`kl]fk \ghh]dl kg dYf_
Ydk Zj]al5 j]a^] DYhk]d Ye KYf\] eal kl]a^]f& Ym^j][`l YZ'
kl]`]f\]f AYj]f Z ] k ] l r l (((((((((((((((((((((((((((((((((((((((((((((((((((((( $ . (

.( ;dme]fcjgf] _jgkk& Ye KÄ[c]f _]e]kk]f +* Zak "_]_]f
>f\] \]j :fl`]k]# +/ ee dYf_5
Sz`f] \]j ;dzll]j mfZ]_jYffl& \]j ;jYcl]]f Z]_jYffl g\]j
m f Z ] _ jY f f l(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( /(
;dme]fcjgf] eall]d_jgkk& Yf _ml ]floa[c]dl]f >p]ehdYj]f
Lâ+* ee dYf_& Ye >f\] \]j :fl`]k] fa[`l n]jdzf_]jl5
Sz`f] \]j ;dzll]j mf\ ;jYcl]]f e]akl Z]_jYffl

9& _ ` ^ V P ` N <\_` &

;dme]fcjgf] cd]af& Yf _ml ]floa[c]dl]f >p]ehdYj]f /â1 ee
dYf_& Ye >f\] \]j :fl`]k] fa[`l n]jdzf_]jl5
Sz`f] \]j ;dzll]j mf\ ;jYcl]]f g`f]& `~[`kl]fk eal cmjr]j
@ j Y f f ] (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((1(

$# Pa] Z]a :d ][ l g j g d gh`mk omj\]f Ym[` `a]j \a] af Ga]\]jZYq]jf
e~_da[`]jo]ak] fg[` rm ^af\]f\]f :jl]f eal Z]jÄ[cka[`la_l(
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/( Ll]f_]d af k]af]e mfl]j]f M]ad] n]jzkl]dl5
Ll]f_]dZdzll]j mf\ ;jYcl]]f ra]eda[` \a[`l kl]`]f\ eal %
khalr]f Sz`f]f& ;jYcl]]frz`f] ~^l]jk Z]_jYffl5
;dÄl]r]al Cmda Zak L ]h l]e Z]j(((((((((((((((((((((((((((((((((((((((((((((((((J(
Ll]f_]d ]af^Y[` g\]j ae gZ]j]f M]ad] n]jzkl]dl5
Bfl]jfg\a]f n]jdzf_]jl5 Ll]f_]dZdzll]j klmeh^ eal M klmeh^]f
Sz`f]f& ;jYcl]]frz`f] fa]eYdk Z]_jYffl5
;dÄl]r]al Cmfa Zak Cmda Ç 9& ]^NRP\d I\YYZN[[&

J( Ll]f_]d o]fa_ n]jro]a_l5
ealld]j] ;dzll]j khalrda[` eal b]\]jk]alk -â/ klmeh^]f g\]j
khalrda[`]f Sz`f]f Ç Ç 9& N Y ] V T R [N I\Y YZN[[&

Ll]f_]d klYjc& fa[`l k]dl]f ro]a' Zak \j]a^Y[` n]jro]a_l5
ealld]j] ;dzll]j khalr eal b]\]jk]alk .â1 khalr]f Sz`f]f

9& ?P^[R^V JR` ` _ `R V[ &

)(

1( ;dzll]j mf\ ;jYcl]]f c Y ` d (((((((((((((((((((((((((((((((((((((((((((((((((((((( L(
;dzll]j mf\ ;jYcl]]f _Yfr g\]j o]fa_kl]fk Ye KYf\] mf\
Ym^! \]f G]jn]f \]j Nfl]jk]al] cm jrZg jkla_ (((((((((((((((((((((((( 3(

L( Ll]f_]d \]jZ& e]akl k]`j zkla_5
;dzll]j b]\]jk]alk eal .â1 Sz`f]f& Yf _]ljg[cf]l]f >p]e'
hdYj]f _jYm_jÄf& fa[`l _dzfr]f\& mfl]f _]^Ydl]l4
;jYcl]]f YZkl]`]f\ g\]j Zg_a_ rmjÄ[c_]cjÄeel

9& [ V ` V Qa YN ERa`R^&
Ll]f_]d k[`dYfc& g^l ^Y\]f^~jea_& ]af^Y[` g\]j af \]j Fall]
eal ]afa_]f _]_]fklzf\a_]f& kl]a^ Ym^j][`l]f :kl]f5
;dzll]j b]\]jk]alk eal -â. Sz`f]f& Yf _]ljg[cf]l]f >p]e'
hdYj]f g^l k[`oYjr o]j\]f\& _dzfr]f\& fa[`l _]^Ydl]l5
;jYcl]]f Ym^j][`l& k]dl]f]j Ym^j][`l'YZkl]`]f\

9& T^NP V Y V _ :^VR_&
3( Ll]f_]d mfl]j \]j Fall] n]jro]a_l5

;dzll]j eal o]akkda[`]f ;gjkl]f \a[`l Z]k]lrl& \Y`]j _jYm_jÄf5
Ll]f_]dZdzll]j khalr5 ih
;dÄl]r]al Cmda Zak HclgZ]j Ç Ç Ç Ç Å ( Pa^`N :^VR_&
Ll]f_]d e]`j gZ]f mf\ k[`oY[` n]jro]a_l5
;dzll]j Ye KYf\] mf\ Yf \]f G]jn]f \]j Nfl]jk]al] eal
^]af]f ;gjkl]f Z]k]lrl& cY`d ]jk[`]af]f\5
Ll]f_]dZdzll]j klmeh^5
;dÄl]r]al FYa Zak Yf^Yf_k Cmda ' 9& P\R^aY RN GNa_PU&
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DD

<( O]jZj]almf_ \]j fa]\]jZYq]jak[`]f :jl]f
mf\ ;YklYj\](

+( 9& E\_`X\bVN[N <Ne[R$ 5^f[RVTRchPU_R& BQ( l( 1 T+2,-U5
n_d( P] l l k l ] a f af wkl]jj( Zgl( S]alk[`ja^l( QEBO( -1. T+23.U5 Fgfg'
_jYh`a]( +2-& l( B& ?a_( +â.&+.&+/5 l( BB& ?a_( +â/& 2â+15 l( O&
?a_( -*+â-+-5 l( BQ& ?a_( +(

>pk(4 ?d( ]pk( ;Yn( 1.3(
>( K( akl ngf kzelda[`]f ZYq]jak[`]f :jl]f \a] n]jZj]al]lkl]

mf\ \Äj^l] Ym[` og`d af _Yfr Ga]\]jZYq]jf rm ^af\]f k]af( Be
;Yq]jak[`]f PYd\ akl ka] fY[` Ogd d eYff "Fall( ;;@( B& +3( +30
T+3*+U _]e]af( Faj k]dZkl dY_]f >p]ehdYj] Ymk ^gd_]f\]f ;]rajc]f
ngj4 EYf\k`m l & =a f_g d ^ a f_ & Ll j YmZ a f_ & ;g_]f & K]_]f &
@jY^]fYm & D] d ` ] aeÄ

:mkk]j \]j lqhak[`]f ?gje cgee]f ^Äj \Yk @]Za]l fg[`
^gd_]f\] o]al]j]f& eal >jkl]j]j mf\ mfl]j ka[` \mj[` xZ]j_zf_]
n]jZmf\]f]f OYja]lzl]f af ;]ljY[`l4

(& ] V[Ta V _ !@Wa[T_`^jZ" JR` ` _ ` R V[ 1
O]_]lYlan] M]ad] k]`j Ähha_5 ;dzll]j Ym^^Ydd]f\ _jgkk mf\
Zj]al5 ;]`Yjmf_ j]dYlan k[`oY[`5 SY`d \]j ;dÄl]f _]'
jaf_]j( â :f k[`Ylla_'^]m[`l]f Hjl]f( â Lg Yf ]af]j
k[`Ylla_]f PYd\kl]dd] Z]a Hk l ] j _ Y \]f "d]_( @a]jk l ]j # 5
]af xZ]j_Yf_ ngf \]j lqhak[`]f ?gje rm \a]k]j OYja]lzl
Ym[` Yf ]af]e PYd\jYf\] o]klda[` ngf I ^ ] l l j Y [`
"d]_( @a]jk l ]j # (

,( a Y V T V [ \ _ N 8a P \ZZa[ 1
:m^^Ydd]f\ `g[`oÄ[`ka_ "Zak /* [e#& af \]j Fall] g\]j

gZ]j]f M]ad] n]jro]a_l& fa[`l k]dl]f cd]afZdÄla_( â
:f kmeh^a_]f Hjl]f roak[`]f Yf\]j]f `g`]f Lmeh^'
h^dYfr]f(

-( Y N d V a _ P a Y N @N_ PU 1
L[`oY[`\jÄka_] >p]ehdYj]( â
Lg roak[`]f FÄf[`]f] j Ym mf\ E]f_`Y j\ "d]_(

 A  BCD BF E
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+& ZV[\^ V S Y\^N 6\^Oh_1
Fal j]dYlan cd]af]f Dgjgdd]f mf\ _]jaf_]j ]floa[c]dl]f
n]_]lYlan]f Hj_Yf]f( â
Lg ]Z]f\Y& ^]jf]j roak[`]f AY_]j`g^ mf\ P ] a ` '
Za[`d mf\ Z]a LY d r\gj ^ Ym^ d]`ea_]e Da]k "kzelda[`
d]_( @a]jkl]j# ( â

GY[` \]j ;dÄl]f^YjZ] dzkkl ka[` Ymkk]j\]e Z]a e]`j]j]f \a]k]j
OYja]lzl]f ]af] S& ^aO^N !6NaZTN^`R[" JR` ` _ `R V[ eal jgl'
nagd]ll]j Dgjgdd] mfl]jk[`]a\]f(

)& 9& Z\[`N[N >\^QN[ Im_a d dmk hdYfl & fgn( +-, T+2/,U#5
n_d( P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QE+O( -11 T+23.U5 Fgfg'
_jYh`a]( +3.& l( O& ?a_( -+.â-,*5 l( BQ& ?a_( ,â.(

>pk(4 ?d( ]pk( ;Yn( 1/*(
>( e( akl \a] rm \]j YmlmefYd]f >( Kgk l c gn a Y f Y _]`~ja_]

zklanYd] "Lgee]j'# ?gje( FYf eÄkkl] \Y`]j ^Äj ka] ]af] ]Z]fkg
_jgkk] O]jZj]almf_ ]joYjl]f oa] ^Äj d]lrl]j]( La] akl b]\g[` Zak
b]lrl Ymk \]e \]mlk[`]f K]a[`] fmj ngf o]fa_]f& _Yfr n]j]afr]dl]f
?mf\gjl]f Z]cYffl _]ogj\]f( >k akl \a]k ]af] >jk[`]afmf_& oa]
ka] z`fda[` Z]a na]d]f IYjYdd]djYkk]f kYakgf\aegjh`]j :jl]f k[`gf
Z]gZY[`l]l omj\] "n_d( r( ;( gZ]f Z]a :d ][ l gj g d gh`mk ea fg j
mf\ k l ]fgh`qd d mk # ( O]j~^^]flda[`l kaf\ Zak`]j Ymk ;Yq]jf ^gd'
_]f\] ?mf\gjl]4
:d_zm]j :dh]f4 @] j k l j mZ]f mfo]al \]k A~ddlgZ]dk& [Y( +*/* e5

roak[`]f Lh]j j ZY[` l gZ] d mf\ D ]eh l ] f ] j
AÄl l ]& [Y( +0** e ";]a\] Ogdd eYff af :dd_(
Zgl( S]alk[`ja^l( OBB( +*, T+3*+U#(
A]d d j Ä[c]f Z]a HZ] j k l \g j ^ a( :( "L]ed]j af
?d( ]pk( ;Yn( 1/*#(

HZ]j] Ag[`]Z]f]4 LÄ\o]klda[` ngf I~[caf_ Z]a Ll Y jfZ]j_ Ye
KYf\] ]af]j Lmeh^oa]k]( Cmfa "Ogd deYff af
Fall( ;;@( +& ,,( ,,3 T+3*,U#(

Nfl]j] Ag[`]Z]f]4 AYkh] deggj ":k[`]j kgf k][( P]l l k l ] a f&
Fgfg_jYh`a]( +31 T+230U#(

?a[`l]d_]Zaj_]4 Soak[`]f Pmf k a ] \ [ d mf\ : d ] p Y f \ ] j Z Y \
"AYm k k cf] [` l af Fall( M`Äj( ;gl( O]j( G( ?(
QOB( +-- T+3*+U#(
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DF

D]mh] j _]Z a ] l 4 @ j ] l l k l Y \ l ":hh]d af :dd_( Zgl( S]alk[`ja^l( BO(
LJ T+232U#(

:mkk]j\]e da]_l \a] :jl ae A]jZYj \]k GYlmjoakk]fk[`Y^lda[`]f
O]j]af]k EYf\k`ml af k]`j lqhak[`]f >p]ehdYj]f nge P]_] roa'
k[`]f Fmj fYm mf\ AY_]f "d]_( 9 ,3( FYa +20,#(

:mk BVRQR^ONeR^[ `Yl eaj \a] ^RV[R KYkk] fg[` fa[`l Ogj'
_]d]_]f \Y_]_]f kl]dd]f >p]ehdYj]& o]d[`] @a ] j k l ] j Ye ,3( Cmfa
+3*1 Ym^ ]af]j ^]m[`l]f PYd\oa]k] ae `afl]j]f M]ad] \]k Nfl ] j '
d ] f _ ` Y j \ ] j MYd]k Ym^ E]`e rF kYee]dl]& fY[` Og d deYff ]af]
LcV_PUR[S\^Z fcV_PUR[ 9& Z\[`N[N a[Q 9& E\_ `X\b VN[N
\Yj "ç>p]ehdYj] eal n~dda_ klmeh^]f& bY _]jmf\]l]f ;dYll]f\]f& YZ]j
k]`j cmjr]f Bfl]jfg\a]f ae mfl]j]f M]ad] \]k Ll]f_]dk mf\ j]a[`'
da[`]j& k[`gf mfl]f Z]_aff]f\]j O]jzkl]dmf_ä#(

*& 9& _NYV_Oa^TR[_V_ :a[PX uBNPU^VPU` b\[ RV[VTR[

_RY`R[R[ aZ FN Y fOa ^T TR_NZZRY`R[ DSYN[fR[ af Aghh] &
;gl( MYk[`]fZm[`( +13.( +2.& +3*5
n_d( P] l l k l ] a f af Hkl]f$& Zgl( S]alk[`ja^l( QEBBB( 2+ T+23-U5 Fgfg'
_jYh`a]( ,+2& ,335 l( BB& ?a_( ,-5 l( BBB& ?a_( +â,35 l( Q& ?a_( 0â+*5
DYjl] BO(

>pk(4 ?d( ]pk( ;Yn( ,*0 Y& Z(
>( k( akl af \]f `~`]j]f @]Zaj_]f >mjghYk ra]eda[` n]jZj]al]l

"af \]f ZYq]jak[`]f :dh]f fY[` L ] f \ l f ] j Zak 1+**!# mf\ _]`l
ngf `a]j af \a] Mzd]j Zak :m_kZm j _ "<Y^d a k[`# â EYf\ k ` m l
"n_d( Pg] j d ] a f af =]mlk[`]'Zgl( FgfYlkk[`ja^l( B( +0, T+22-U#(

Bf Ga]\]jZYq]jf omj\] ka] Zak b]lrl Yf ^gd_]f\]f Ll]dd]f
_]^mf\]f4

PYd\ Z]a P] a `Z a [` d "Pg]jd]af +( [(#5
=gj^`Ä_]d Z]a L Y d r \g j ^ & Ym^ d]`ea_]e Da]k5
roak[`]f FÄf[`]f ] j Y m mf\ E]f_`Y j \ f]Z]f ]af]e Fggj'

_jYZ]f 5
K g k ] f Y m Z]a =a f_g d ^ a f_ Ye mfl]j]f ;Y l r ] f` z m k d Ym^

LYf\ r F "kzelda[` d]_( @a]jk l ]j # (
G]Z]f \a]k]f \a] Ggj\_j]fr] a`j]j Ydhaf]f O]jZj]almf_ \Yj'

kl]dd]f\]f ?mf\gjl]f Z]kalrl ka] b]\g[` fg[` ]af jzmeda[` \Yngf
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DG

_]lj]ffl]k& o]al cd]af]j]k O]jZj]almf_k_]Za]l ae fa]\]jZYq]jak[`]f
:fl]ad] \]k ?jYfc]fbmjY4 Ye kg_( çP]afZ]j_]ä ae ?][c a f_] j
MYd] `afl]j LYYd & og a[` ka] Ye /( L]hl]eZ]j +230 eal e]`j]j]f
Yf\]j]f Fal_da]\]jf \]j D( Zgl( @]k]ddk[`Y^l rm K]_]fkZmj_ f]m
^Äj \]f CmjY ]fl\][cl]( La] kl]`l `a]j rY`dj]a[` Ym^ ljg[c]f]f&
cmjr_jYka_]f Azf_]f af @]k]ddk[`Y^l ngf ?( Kgk l cgn a YfY mf\
>( k l j a [ l Y & Eafme [ Y l ` Y j l a [ me & Ig l ]f l a d d Y ghY[Y& L ] '
\ me Z g f g f a ] f k ] & I a e h a f ] ++Y L Y p a ^ j Y _ Y & :k h ] j m +Y
[ q f Y f [ ` a [ Y & <Yj d a fY n m d _ Y j a k & < ] f l Y m j ] Y C Y [ ] Y &
O ] j g f a [ Y k h a [ Y l Y & H j l ` Y f l ` Y d m l ] Y & M ` qem k L]j '
h q EE m e& M ] m [ j a m e eg f l Y f me & >m h ` g j Z a Y <q h Y j a k '
k a Y k & ?]k lm [Y _d Ym [Y m( :( Ogdd eYff "af =]fck[`j( D;@(
K]_] f k Z m j_( OB( G( ?( B( +*1 T+232U# khja[`l ka] `a]j Ydk ç@dY[aYd'
j]daclä Yf 5 \a]k] =]mlmf_ `Yl mekg e]`j ^Äj ka[`& Ydk fmj o]fa_]
Dadge]l]j o]al]j f~j\da[` "ae Lahh]fYm]j Fggj# ]af] cRV`R^R
Ydhaf] :jl "I af _ m a [ m +Y Y B h a f Y#& af mf\ ÄZ]j \]j _Yj fa[`l o]al
]fl^]jfl]f =gfYmk[`dm[`l roak[`]f D] +`]ae mf\ P]d l ]f ZÄj_
YZ]j fg[` e]`j]j] Ydk @dY[aYdj]dacl] rm \]ml]f\] :jl]f Ogjcgee]f4
=jYZY Ya rga \]k & ;]d d a\aYkl jm e Fa[`]d a a & <j]hak Ydh]kl j a k &
Aa ]jY[ame k[gjrgf]j a ^gd a me& IjaemdY :mja[mdY& <Yj]p
Y d Z Y & Fqmj ] d d Y b m d Y [ ]Y â l]ado]ak] o]al ]fl^]jfl ngf a`j]f
fz[`kl_]d]_]f]f ?mf\gjl]f "n_d( Ogd deYff +( [(5 Ig]n]jd]af af
:dd_( Zgl( S]alk[`ja^l( O( +2, T+233U#(

:f OYja]lzl]f cgee]f ^Äj \Yk @]Za]l af ;]ljY[`l "fY[` Ogd d '
eYff af Fall( ;;@( B& -0( .0. T+3*/U#4+,-

(& ]^\PR^N ;^R[VR^ !3 bR^N 6RPX"1
=a] lqhak[`]& Zak ,* [e `g`] ?gje eal daf]YddYfr]ll'
da[`]f& k[`Yj^rY`fa_]f ;dzll]jf mf\ n]jdzf_]jl]f ;dÄl]f'
z`j]f(

,( ZNP^\Q\[`N ;^RZYV1
I^dYfr] k]`j _jgkk& na]dzkla_5 ;dzll]j _jgkk eal k]`j dYf_]f&
YZkl]`]f\]f Sz`f]f(

-( ^ NZ\_ V _ _ VZN FPU^j`R^1
So]a' Zak \j]a^Y[` n]jro]a_l] I^dYfr]f(
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DH

+& R Y \[TN ` N 6a^[N`1
;ak -* [e `g`]& rYjl]& k[`dYfc] I^dYfr]f(

/( ]R^ZVd ` N ;^RZY V 1

;ak ,* [e `g`] I^dYfr]f eal k]`j Zj]al]f& k[`Yj^rY`fa_]f
;dzll]jf( ?gje la]^_]d]_]f]j& ^]m[`l]j LlYf\gjl](

-& _ aON Y ] V [N ;^ R V [ V R ^ ! 3 N Y ] V P \ Y N 6RPX1

;ak +* [e `g`] I^dYfr]f eal Zj]al]f ;dzll]jf& ]a^~jea_'
dYfr]llda[`]f& k[`Yj^rz`fa_]f ;jYcl]]f mf\ \a[`l]j v`j](

:mÉ]j\]e kaf\ ?gje]f eal _Yfr jglnagd]ll]j Dgjgdd] Ydk bN^&
Pa]^RN !>\^QN[" $ bN^& ]a^]a^N_P R[_ :Nb^N` mf\ bN^&
[ V b N Y V _ 6RPX$ ?gje]f eal _Yfr ZdYm]j Dgjgdd] Ydk bN^& P\R^a%
Y R _ P R [ _ : N b ^ N ` mfl]jk[`a]\]f ogj\]f(

.( 9& ]^NRP\d I\YYZN[[ af ~kl]jj( Zgl( S]alk[`ja^l( EO(
./0 T+3*/U#(

=a]k] zklanYd] KYkk] Zad\]l eal \]j ^gd_]f\]f "YmlmefYd]f#
mf\ \]j egfgh`qd]f >( ha [l Y Paeee] j k]fk( klj( rmkYee]f
\a] @]kYelYjl >( ha[lY Paee]j k]fk( dYl( af \]e k]al`]j Yf'
_]fgee]f]f Ne^Yf_](

La] akl fY[` Og d d e Y f f +( [( Zak`]j ÄZ]j`Ymhl fmj ngf
AÄ_]df fz[`kl \]e =gj^] L[`oYf_Ym Z]a ?Äkk]f& [Y( 1-*â1.* e&
Z]cYffl& og ka] C( DjY]frd ] Ye +,( Cmda +3*/ ]fl\][cl](

B`j Ogjcgee]f af \]e `a]j Z]`Yf\]dl]f @]Za]l] ]jk[`]afl
fa[`l k]`j oY`jk[`]afda[`5 \g[` `YZ] a[` ka] Ydk IYjYdd]d^gje rm
\]j ae @]Za]l] fY[`_]oa]k]f]f ^gd_]f\]f KYkk] `a]j Ym^_]fgee]f(

=Y_]_]f _dYmZl] a[` â fYe]flda[` me \]f ;]klaeemf_k'
k[`dÄkk]d fa[`l Yddrm cgehdara]jl o]j\]f rm dYkk]f â ngf ]af]j
>afZ]ra]`mf_ \]j af Ga]\]jZYq]jf _d]a[`^Yddk fg[` fa[`l Z]gZY[`l]l]f
mf\ Ym[` cYme Ym^rm^af\]f\]f >( h a [ l Y Paee] j k]fk( kl j (
YZk]`]f rm kgdd]f(

=a]k]dZ] ^af\]l ka[` â ^Yddk \a]k] :f_YZ]f fa[`l ]loY r( M(
rm \]f ]jkl f]m]j\af_k mfl]jk[`a]\]f]f >( hjY][gp mf\ >( Y d ha '
_]fY rm ra]`]f kaf\ â 4
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DI

:d_zm]j:dh]f4 Eafc]j kY dh] "AYmkkcf][`l # )
@]jk l jÄZ]f$# C k][$ P]l l k l ] af&
:e Lh]jjZY[`$# "LY\]Z][c# Fgfg_jYh`a]( ,*1(

HZ]j]k FY`\Yd hl Yd & [Y( +/** e t  r]al'
PY jeY l k _mf\ & [Y( +,/* e& khzjda[` t k[`ja^l( nad( +*,

" M +**++"&

Falld]j] :dh]f4 A~d d ]f lYd "AYmkkcf][`l #
;] j f Y j \ ] a f `Ä l l ] Z]a @Yj eak[`& k][$P]l l k l ] af
+/** e k( e( ";g j f eÄ ++] j# V [ V33#(

/( 9& NY]iTR[N I\YYZN[[ af ~kl]jj( Zgl( S]alk[`ja^l( EO(
./1 T+3*/U(

>pk ( 4 ?d( ]pk( ;Y n( +*00(
=a]k]& \]j ^gd_]f\]f "]Z]f^Yddk YmlmefYd]f# ra]eda[` fY`]

kl]`]f\] KYkk] k[`]afl af LÄ\ZYq]jf ]af] _j~kk]j] O]jZj]almf_
rm Z]kalr]f( Ogd deYff +( [( _aZl \Y^Äj ^gd_]f\] ZYq]jak[`] ?mf\'
gjl] Yf4
~klda[`] :dh]f4 Bf \]j L h ] a c Z]a K] a [`]f`Y d d & 0/* e5

L Y _ ] j ] [ coY f \ Ye D~f a _ k k ] ] & 2/* e5
roak[`]f L] ]_Y l l ] j d mf\ Pa fc ] degg k Y d h ]
"fY`] Z]a K] a l ae Pafc]d # & 2** e(

Nfl]j] Ag[`]Z]f]4 =Y[`Ym] j Fggj Z]a FÄ f [ ` ] f & /,* e(
G]m]j\af_k ^Yf\ ]j ka] eal L [ ` m k l ] j Ye ,3( :m_mkl +3*0

Ym[` af \]j HZ]j]f Ag[`]Z]f]4 I m h h d a f _ ] j :m Z]a Pgd^jYl k'
` Y m k ] f & /1* e "ngf `a]j af \]j ?d( ]pk( ;Yn( Ymk_]_]Z]f#&
@a ] j k l ] j Ye +1( :m_mkl +3*1 roak[`]f FÄf[`]f] j Ym mf\
E ] f _ ` Y j \ Yf ]af]e Fggj_jYZ]f( Fal d]lrl]j]e ?mf\] akl \a]k]
afl]j]kkYfl] KYkk] mf\ rm_d]a[` \a] @]kYelYjl >( ha[lY k]fk(
+Y l( f]m ^Äj Ga]\]jZYq]jf cgfklYla]jl( >k \Äj^l] _]oakk \]j FÄ`]
dg`f]f& a`j]j O]jZj]almf_ ae K]_a]jmf_kZ]rajc] o]al]j fY[`rm_]`]f(

$# Bf^gd_] k[`d][`l _]k[`ja]Z]f]j >lac]ll] dYml]f \a] :f_YZ]f Z]a P] l l '
k l ] a f B( [( ^zdk[`da[` & S] j k l j m Z ] f ã mf\ (LhYj jZY[`O
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J ( 9& ?R^[R^V JR``_`RV[ af >f_ d ] j mf\Ij Yf l d GYlaajd(
I^dYfr]f^gje( BO( - Z( +*+ T+23-U5 ~kl]jj( Zgl( S]alk[`ja^l( QEBO( -13
T+23.U5 Fgfg_jYh`a]( FD E 5 l( O& ?a_( -,0â--05 l( BQ& ?a_( +*(

>( D' akl fY[` P]l l k l ] a f & Fgfg_jYh`a]( ,*- mf\ Ogd deYff
af wkl]jj( Zgl( S]alk[`ja^l( EO( ./1 T+3*/U Ymk ;Yq]jf Zak`]j fmj
ngf \]j gZ]j]f Ag[`]Z]f] af \]j @]_]f\ \]k L l Y j fZ ] j _ ] j ' mf\
:ee]jk]]k Z]cYffl& og ka] rm]jkl ngf @j]ed a _]^mf\]f omj\]&
YZ]j e~_da[`]jo]ak] ae @]Za]l] fg[` rm ^af\]f& \Y ka] fY[` Ogd d '
eYff d([( .0* \a] k]af]j >( Y d h a _]fY ]flkhj][`]f\] çDYkk] \]j
>Z]f]ä \Yjkl]ddl(

.& 9& _`^VP`N `V\_` ?d g j Y :m k l j a Y [ Y ( ++(+2/ T+2-++5
n_d( P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QEBO( /- T+23.U5 Fgfg'
_jYh`a]( 3-& ,315 l( B& ?a_( /â2& ++â+-5 l( BB& ?a_( +2â,,5 l( BBB&
?a_( +-/â+.05 l( OBB& ?a_( /& J 5 DYjl] B& BB(

>( klj( akl fz[`kl >( Kgk l cgn a YfY \a] ae @]Za]l] oa] ÄZ]j'
`Ymhl af _Yfr Fall]d]mjghY "eal :mkfY`e] \]j `~`]j]f @]Zaj_]#
`zm^a_kl] :jl \]j @Yllmf_( B`j] O]jZj]almf_ akl `Ymhlkz[`da[` \]k'
`YdZ fg[` fa[`l _]fYm ^]kl_]kl]ddl& o]ad ka] na]d^Y[` "kg Ym[` ngf
L ] f \ l f ] j # eal \]j ^gd_]f\]f rm ]af]j ç>m h ` jYka Y f]eg j g k Y
I] j kggfä n]j]afa_l omj\](

B[` c]ff] Ymk \]e @]Za]l] eal La[`]j`]al ^gd_]f\] ?mf\gjl]4
;]r( EYf\k`ml 4 PYd\o]_& PYd\jYf\ mf\ ;Y`f\Yee Z]a @~lr\gj ^ 5

P]a`Za [`d & f]Z]f \]j @] a k ]f`Ymk] j LljYkk]5
kÄ\da[` mf\ f~j\da[` ngf Fa j kcg^]f5
roak[`]f Fa jkcg^]f mf\ @af_dcg^]f5
=gj^`Ä_]d Z]a LYdr\gj^ 5
PYd\jYf\ Z]a LYd r\gj ^ _]_]f :d l]fZY[`5
roak[`]f :d l`]ae mf\ >m_]fZY[`5
PYd\' mf\ ?]d\jYf\ ~klda[` nge A Y _ ] k ` g ^ ] j

Sa]_]dg^]f Ye P]_] fY[` L[`o]a fZY[`5
PYd\jYf\ roak[`]f FgfaZ]j_ mf\ AY_]k`g^ 5
`afl]j]j M]ad \]k E]f_`Yj\lYd]k5
MYd roak[`]f @Äf\] d cg^ ]f mf\ I~jf\gj ^ Ye

PYd\jYf\ "kzelda[`] d]_( @a]jkl]j#5
çPYd\lja^l]f fY[` G]m^ Y` j fä "d]_(9 A]jZYj \]k

GYlmjo( O]j( EYf\k`m l # (

NNNDJ
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DK

;]r( FY d d ] j k \g j ^ 4 :k ] fcg ^ ] f "@]jkl dY m ]j#(
;]r( Oa d k`g^ ]f4 D~fa _kZY[` "=j( =geha ] j j ] ae ^a]jZYj

GYlmjo( O]j( EYf\k`ml # (
;]r( D]d`]ae4 :m^ \]j ;j Y f l Ä

Mjg[c]f] CmjY`]a\] `afl]j LYYd
Soak[`]f D]d`]ae mf\ P] d l ] fZm j _ ' '

Be ;Yq]jak[`]f PYd\] akl \a] :jl "fY[` Ogdd eYff af Fall(
;;@( B& +3( +30 T+3*+U# `zm^a_& fYe]flda[` Yf ljg[c]f]j]f& e]`j
kl]afa_]f Mja^l]f( B[` k]dZkl ^Yf\ ka] ae PYd\_]Za]l] Yf ^gd_]f'
\]f Hjl]f4
;]r( K]_]f4 ;]a Soa]k]d

Ne Mj Ye] l k j a ] \N
;]r( @jY^]fYm4 Ll( HkoYd \

Ag`]fZj mff
L a ] Z ] f ] ++] f

:m[` ngf \a]k]j :jl dYkk]f ka[` e]`j]j] ?gje]f mfl]jk[`]a\]f&
ngf \]f]f ae @]Za]l] Zak`]j fmj \a] bN^& Y N ` V S \ Y V N : ^ R e[
ngf @a ] j k l ] j kÄ\da[` ngf F a j k c g ^ ] f & ngf eaj k]dZkl Z]a
L l( H k o Y d \ _]^mf\]f omj\]5 ka] akl b]\]f^Yddk fg[` o]al]j
n]jZj]al]l(

=a] ngf @m_d]j af Fall( ;;@( B& .*( /-0 T+3*0U Ym^_]kl]ddl]
S& N [ T a _ ` V S \ Y V N c~ffl] _d]a[`^Yddk ae @]Za]l] fg[` _]^mf\]f
o]j\]f(

L ( 9& [V`VQaYN ERa`R^ af <gehl ( j]f\( kg[( AYd d]j (
+2/. /0( +,,5 n_d( P] l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QEBO(
+-, T+23.U5 Fgfg_jYh`a]( ++25 l( BO& ?a_( +03â+115 l( OBBB& ?a_( E 5
DYjl] B& BBB(

>pk( 4 ?d( ]pk( ;Yn( +*1(
>( f( akl Ymk Ga]\]jZYq]jf Zak`]j fmj ngf k]`j o]fa_]f

?mf\gjl]f eal La[`]j`]al Z]cYffl4
;]r( EYf\k`m l 4 @~ l r\g j ^ & fgj\o]klda[`]j PYd\jYf\& M]jalzj& r'

"d]_ @a ] j k l ] j 5 \] l ] je( Ogd deYff# (
;]r( D] d `] ae4 L[`o]^]dim]dd] Z]a Fa l l ] j ^ ] [ c a f_N
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* '

;]r( K] _ ] f 4 Soak[`]f Fggk`Äl l ] mf\ \]af Dd]af]f :j Z ] j '
k]]& [Y( 3,* e5

G]meÄ`d ] Z]a >a k]fk l ] a f& [Y( 10* e "Ogd deYff
af Fall( ;;@( B& +3( +30 ++3*++#(

=a] rY`dj]a[`]f ÄZja_]f Eal]jYlmjYf_YZ]f ^Äj >( ç f ]eg j g k Y ä
Z]\Äj^]f ]jf]ml]j GY[`hjÄ^mf_(

:f ?gje]f cgee]f ^Äj \Yk @]Za]l Ymkk]j \]j lqhak[`]f$# af
;]ljY[`l4
(& bN^& ZNPV Y R[`N ;^RZY V 1

L[`dYfc]& cYme g\]j o]fa_ n]jro]a_l]& \]j >( _jY[a d a k z`f'
da[`] ?gje]f(

,( bN^& ^ R Q a P ` N F N T \ ^ _ X V 1
DÄee]jda[`] >p]ehdYj] eal cmjr]f& nge @jmf\] Ymk YZ'
kl]`]f\ n]jro]a_l]f Ll]f_]df mf\ fgjeYd]j ;]Zdzll]jmf_(

3( 9& T^NPVYV_ :^VR_ Ggn a l a Y ] ?d( Lm][( FYfl ( BBB( 0,(
T+2.,+5 n_d( P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QEBO( +03 T+23.U5
Fgfg_jYh`a]( +.-& ,335 l( BO& ?a_( ,+0â,,,5 l( OBBB& ?a_( ,& -5
DYjl] B& BBB(

>pk(4 :Y& ]pk( ;Yn( +*2 N$ O$ P&

=a]k] af Ggj\ZYq]jf Yfk[`]af]f\ fa[`l _]jY\] k]dl]f] :jl
^Yf\ a[` af \]f ;]rajc]f4
K]_]f 4 Soak[`]f MjYe] l k j a ]\ mf\ AY a \ ,2( :m_mkl +3*05

roak[`]f ;jm[c mf\ \]j K~` j fY [`eÄ` d ]Ä ,1( :m_mkl
+3*05
Ye So a ] k ] B Z ] j_ Z]a Soa ] k ] d ,*( Cmda +232 "?B( ]pk(
;Yn( +*2 P"&

La] akl b]\]f^Yddk ae @]Za]l] fg[` `zm^a_]j$$# mf\ k]a â ]Z]fkg
oa] \a] ngja_] :jl â \]j ;]Y[`lmf_ mfk]j]j fa]\]jZYq]jak[`]f

$# P] l l k l ] a f _]ZjYm[`l ^Äj \a]k] \]f GYe]f f a l a \m d Y K]m l ] j &
oz`j]f\ :k [` ] j k gf \]fk]dZ]f Ydk zdl]j]k Lqfgfqe \]e :jlfYe]f >( f ]eg '
jgkY ngjra]`l(

$$# L]`j oY`jk[`]afda[` _]`~jl `a]`]j Ym[` \a] ngf L]f\ l f ] j ^Äj \Yk
; j ] a l ] f Y m ] jegg j --**! Yf_]_]Z]f] % $ Y d h ] k l j a k Dg[` k]af]j ç>m'
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?dgjakl]f mekge]`j ]eh^g`d]f& Ydk \mj[` \a] fa]\]jZYq]jak[`]f
Ogjcgeefakk] \a]k]j Z]a\]f :jl]f a`j] Zak`]j Z]cYffl]f O]j'
Zj]almf_k_j]fr]f ka[` "l]ado]ak] fa[`l mfo]k]flda[`# fY[` LÄ\gkl]f
n]jk[`a]Z]f "n_d( P]l l k l ] a f & Fgfg_jYh`a]( DYjl] BBB#(

:f ?gje]f kaf\ rm mfl]jk[`]a\]f4
(& bN^& :^ V R _ V V FN[ `\ 1

Fal klY[`]dkhalra_]f ;dYllrz`f]f(
) bN^& ] ^ VZN^ V N :^ V R _ 1

;dzll]j jgl ÄZ]jdYm^]f& Dgjgdd] _Yfr nagd]ll(

('& 9& Pa^`N JR``_`RV[ af Hkl]f$& Zgl( S]alk[`ja^l( QEBO(
+-/ T+23.U5 Fgfg_jYh`a] +,2& ,325 l( BO& ?a_( +2/â+3-5 l( OBB&
?a_( E E 5 DYjl] B& BBB(

((& 9& P\R^aYRN GNa_PU af k [`]\ ( Y\ hdYfl & k] d ][l (
;g`]e( ]pk( +2-15 n_d( P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`j( QEBO(
3/ T+23.U5 Fgfg_jYh`a] ++/5 l( BO& ?a_( +0,â+025 l( OBB& ?a_( 35
DYjl] B& BBB(

=a]k] Z]a\]f :jl]f omj\]f ae @]Za]l] Zak`]j fg[` fa[`l _]'
^mf\]f& a`j] :m^^af\mf_ \Yk]dZkl ]jk[`]afl b]\g[` fa[`l Ymk_]'
k[`dgkk]f& \Y ka] r( ;( ae Z]fY[`ZYjl]f ;~`e]f mf\ ae Ka]k]f'
_]Zaj_] Ogjcgee]f(

-+

6N_`N^QR&

(&" K *&" 9& E \ _ ` X \ b V N [ N K _ N Y V _ O a ^ T R [ _ V _ &
Lqf( >( L[`afra a P]l l k l ]af& Fgfg_jYh`a]( ,2+(

:mk ;Yq]jf Zak`]j fmj ngf D j ] m l ` Z]a M ] _ ] j f k ] ] eal
La[`]j`]al fY[`_]oa]k]f "d]_( Og[c] k][( P]l l k l ] a f B( [(#& \g[`
Ym[` ae @]Za]l] e~_da[`]jo]ak] fg[` rm ^af\]f& \Y `a]j "r( ;( Z]a
LYYd# \a] >dl]jf n]jk[`a]\]flda[` Z]akYee]f kl]`]f(

h` j Y k a Y g ^ ^ a [ a fY d a k E(ä Bf k]af]f &&O]_]lYlagfk'O]j`zdlfakk]f LÄ\ZYq]jfkä
_aZl ]j roYj \a] _d]a[`] ?gje ç:m^ \]f :dh]f ngf .,**â030*!ä Yf& oYk Ym^
B\]flalzl eal 9& ZV [ VZN "g\]j >( ha [ l Y9# k[`da]kk]f dzkkl( =]j k[`]afZYj]
Pa\]jkhjm[` cdzjl ka[` b]\g[` \Y\mj[`& \Ykk Dg[` af k]af]j Lqfghkak mfl]j
k]af]j çnYj( Y d h]k l j a k ä bR^_PUVRQR[R :jl]f rmkYee]f^Ykkl] "n_d( P] l l '
k l ] af& ÜFgfg_jYh`a]( ++3& +..& ,*/#(
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ED

(&" K .&" 9& E \ _ ` X \ b V N [ N K _ ` ^ V P ` N &

Lqf( >( `qZj a \Y P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QEBO( ./.
T+23.U5 Fgfg_jYh`a]( ,3+(

=a]k]j ;YklYj\ omj\] ngf @a ] j k l ] j Yf ]af]e PYd\o]_]
roak[`]f I ^ ] l l j Y [ ` mf\ > m _ ] f Z Y [ ` & Ym^ \]j A~`] \]k
AÄ_]dk Yf k[`Ylla_]f Ll]dd]f ^Äj \Yk @]Za]l eal La[`]j`]al fY[`'
_]oa]k]f(

GY[` F( L[`m d r ] "Fall( M`Äj( ;gl( O]j]af( G( ?( BQ( .1& ?mkk'
fgl] + T+230U#& \]e a[` ngddklzf\a_ Z]ah^da[`l]& \Äj^l]f Ym[` >p]e'
hdYj]& \a] I ] l ] j Z]j]alk +22/ Yf \]j ?d Yfa l reÄ`d ] Z]a Soa]k]d
Ym^ kmeh^a_]j Pa]k] 0,* e k( e( kYee]dl] mf\ af \]j ~kl]jj( Zgl(
S]alk[`ja^l( QQQOB( .- T+220U Ydk ç > m h ` j Y k a Y f ] e g jgkY K g^^a'
[ a f Y d a k 9 ä hmZdara]jl]& `a]`]j rm ra]`]f k]af(

=]j ;YklYj\ akl og`d fg[` o]al]j n]jZj]al]l(

(&" K /&" 9& [ V ` V Q a Y N K E \ _ ` X \ b V N [ N &

Lqf( >( K g k l c g n a Y f Y K f ] e g j g k Y M g o f k ] f \ af k[`5]\(
>( _ dY f \ m +a _ ] j Y P]l l k l ]af& Fgfg_jYh`a]( ,3*(
:mk ;Yq]jf fg[` fa[`l Z]cYffl& YZ]j ae @]Za]l] e~_da[`]j'

o]ak] fg[` rm ^af\]f(

*&" K .&" 9& _ N Y V _ O a ^ T R [ _ V _ K _ ` ^ V P ` N &

Lqf( >( ?YnjYl a P]l l k l ] a f af ~kl]jj( Zgl( S]alk[`ja^l( QEBO( ./+
T+23.U5 Fgfg_jYh`a]( ,2,(

=a]k]f ;YklYj\ _dYmZl] a[` ^jÄ`]j af >p]ehdYj]f ]jZda[c]f
rm \Äj^]f& \a] a[` Ye &P]a fZ] j_]H Z]a L Y Y d roak[`]f \]f >dl]jf
_]kYee]dl( P]l l k l ] a f Z]e]jcl b]\g[` \Yrm4 çB[` dzm_f] fa[`l&
\Ykk \a] I^dYfr] ]loYk Yf >( kl j a[lY ]jaff]jl5 \Y YZ]j \a] DYhk]d
]af] lqhak[`] LYdakZmj_]fkak'D Yhk]d& \]j Igdd]f ngddcgee]f
^]jlad akl& e~[`l] a[` \a] I^dYfr] \g[` Ydk >( LY d a kZmj _]fk a k ?c(
Z]r]a[`f]f(ä

;]a o]al]j]j GY[`^gjk[`mf_ oaj\ ka[` \]j "fY[` Ogdd eYff
af Fall( ;;@( B& -0( .0/ T+3*/U Ymk ;Yq]jf Z]j]alk Z]cYffl]# ;YklYj\
ae @]Za]l] og`d fg[` ^af\]f dYkk]f(
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>( I] l j a a L Y _ g j k c a af =]mlk[`] Zgl( FgfYlkk[`ja^l( QO(

++ T+231U(
=a]k] Dj]mrmf_ akl og`d af M`Äjaf_]f mf\ ;~`e]f& af ;Yq]jf

b]\g[` fg[` fa[`l eal La[`]j`]al fY[`_]oa]k]f( B`j GY[`o]ak oaj\
Ym[` k]`j k[`o]j _]daf_]f& \Y ç>( f ] e g j g k Y ngf >( k l j a [ l Y
rm mfl]jk[`]a\]f ( ( ( kg_Yj D]ff]jf fa[`l aee]j d]a[`lä akl "O g ++'
eY f f af Fall( ;;@( B& -0( .0/ T+3*/U# mf\ \Y rm\]e ae @]Za]l]&
af o]d[`]e \a] O]jZj]almf_kYj]Yd] \]j Z]a\]f egjh`gdg_ak[` ]af'
Yf\]j fY`]kl]`]f\]f :jl]f ka[` Z]jÄ`j]f& oY`jk[`]afda[` Ym[`
a[TR_PUYRPU`YVPUR Soak[`]f^gje]f roak[`]f a`f]f Ogjcgee]f(

Ogjda]_]f\] :jZ]al kgdd ae fz[`kl]f A]^l] mfk]j]j ;]ja[`l]
^gjl_]k]lrl mf\ \YZ]a fYe]flda[` \]f @Yllmf_]f ARYNZ]e^aZ
mf\ C Q \ [ ` V ` R _ Z]kgf\]j]k :m_]fe]jc _]k[`]fcl o]j\]f(
=]j O]j^Ykk]j ozj] \]k`YdZ ^Äj >afkYee`e_ mf\ xZ]jk]f\mf_
]afk[`dz_a_]f A]jZYjeYl]jaYdk "Ym[` \]j UhaSVTR^R[ :jl]f# ngf
ZjTYVPU_` bVRYR[ ?mf\gjl]f mf\ eal `a[YVPU_` TR[NaR^ ?mf\'
gjlkYf_YZ] rm _jgkk]e =Yfc] n]jh^da[`l]l(
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