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).&�OY`dh]jag\] (,&(/&*((/

=flk[`da]�mf_kYfljY_
\]j� 9Z_]gj\f]l]f� KYZaf]� D]ml`]mkk]j%K[`fYjj]fZ]j_]j$� =jfkl� :mj_ZY[`]j$

;`jaklaYf�9`j]f\l$�Mo]�:Yjl`$�JYaf]j�:j�\]jd]$�E][`l`ad\�<q[ceYfk$�B�j_�nYf

=kk]f$� Gllg� >ja[c]$� HYmd� >ja]\`g^^$� @gjkl� >ja]\ja[`�  :Yqj]ml`!$� <j&� =\emf\

H]l]j� ?]ak]f$� @Yfk%Ea[`Y]d� ?gd\eYff$� EajaYe� ?jm�$� BgY[`ae� ?�fl`]j

 HdYm]f!$� <j&� ;`jakl]d� @YhhY[`%CYkYf$� @]afr%H]l]j� @Ymkl]af$� =dc]� @g^^$� :aj_al

@geZmj_]j$�<j&�O]jf]j�@gq]j$�<j&�@]afja[`�CgdZ$�@]ddeml�C�fa_k`Ymk$�?m\jmf

Cghh$�B�j_]f�Cghh]daf$�@]afr�DYf^]jeYff$�KaZqdd]�DYmjak[`c$�@YjYd\�D]aZj][`l$

AfY�D]fc]$�Ea[`Y]d�Dafc$�EYjcmk�D�faf_$�@gjkl�E]a]j`g^]j$�HYlja[c�E]af`Yj\l$

BYf� E�[c]$� :mjc`Yj\� E�dd]j%K�fck]f$� <ajc� Fa]Z]d$� @Yfk%BgY[`ae� Gllg

 >jYfc^mjl!$�;gjf]daY�Ha]h]j$�B�j_�Jg`\]$�>jYfc�K[`�^^d]j$�EYjafY�K[`mkl]j$�<j&

@]jeYff�Gllg�Kgdek$�<j&�EYp�KlY\d]j$�<j&�JYaf]j�Klaff]j$�;Yjd%Dm\oa_�L`a]d]$

>dgjaYf� Lgf[Yj$� ;`jaklgh`� OYalr$� <j&� Ngdc]j� Oakkaf_$� EYjlaf� R]ad$� <j&� ?ma\g

O]kl]jo]dd]�mf\�>jYclagf�\]j�><H

rmj�\jall]f�:]jYlmf_�\]k�?]k]lr]flomj^k�\]j�:mf\]kj]_a]jmf_

%�<jm[ckY[`]f�).')0*0&�).'-1+1�%

=flomj^�]af]k�Ro]al]f�?]k]lr]k�rmj�J]_]dmf_�\]k�Mj`]Z]jj][`lk

af�\]j�Af^gjeYlagfk_]k]ddk[`Y^l

<]j�:mf\]klY_�ogdd]�Z]k[`da]�]f2

A&�<]j�<]mlk[`]�:mf\]klY_�kl]ddl�^]kl2

)&�<Yk�Mj`]Z]jj][`l�`Yl�]af]�K[`d�kk]d^mfclagf�af�\]j�\a_alYd]f�O]dl
<]j� <]mlk[`]� :mf\]klY_� kl]`l� ^�j� ]af� klYjc]k� Mj`]Z]jj][`l&� =jkl� ]af� oajckYe]j� K[`mlr� \]j
afl]dd]clm]dd]f�mf\�cj]Ylan]f�D]aklmf_]f�\mj[`�\Yk�Mj`]Z]jj][`l�k[`Y^^l�\a]�fglo]f\a_]f�9fj]ar]�^�j
cj]Ylan]�L�la_c]al�mf\�^�j�Afn]klalagf]f�af�\]j]f�oajlk[`Y^lda[`]�N]jo]jlmf_&�<]j�<]mlk[`]�:mf\]klY_
mfl]jkl�lrl� \]k`YdZ� \a]� cgfk]im]fl]� O]al]j]floa[cdmf_� \]k� Mj`]Z]jj][`lk� eal� \]e� Ra]d� ]af]k
e�_da[`kl�`g`]f�K[`mlrfan]Ymk�Ym[`�af�\]j�\a_alYd]f�O]dl&
<a]�Cmdlmjoajlk[`Y^l� akl� ]af]� \]j�oa[`la_kl]f�Rmcmf^lkZjYf[`]f� af�<]mlk[`dYf\&�<a]�9jZ]al� mf\� \a]
Hjg\mcl]$�r&:&�\]j�>adeaf\mklja]$� \]j�N]jdY_]$�\]j�?Yd]ja]f$� \]j�9j[`al]cl]f� mf\�<]ka_f]j$�Emkac]j
mf\�Emkacn]jd]_]j�kaf\�]af�Oajlk[`Y^lk^Yclgj�ngf�]j`]Zda[`]e�mf\�kl]la_�oY[`k]f\]e�9mkeY�&�Eal
^Ykl� ]af]j�Eaddagf�:]k[`�^la_l]f� akl� \]j� cmdlmj]dd]� mf\� cj]Ylan]�K]clgj� kg_Yj�_j��]j� Ydk� \a]� \]mlk[`]
9mlgegZadaf\mklja]&� Eal� ]af]e� MekYlr� ngf� jmf\� )*.� EaddaYj\]f� =mjg� akl� \a]� Cmdlmj%� mf\
Cj]Ylanoajlk[`Y^l�\]j�oa[`la_kl]�Cmdlmj^�j\]j]j�af�<]mlk[`dYf\&�<Yj�Z]j�`afYmk�kaf\�Cmfkl�mf\�Cmdlmj
oa[`la_]�KlYf\gjl^Yclgj]f&�9m[`�ngj�\]e�@afl]j_jmf\�\]j�Rmcmf^lk[`Yf[]f�\a]k]k�Oajlk[`Y^lkk]clgjk
af� \]j� \a_alYd]f� O]dl� e�kk]f� ^�j� \a]� Cmdlmjoajlk[`Y^l� ghlaeYd]� JY`e]fZ]\af_mf_]f� _]k[`Y^^]f
o]j\]f&�<Yrm�_]`�jl�af�]jkl]j�Dafa]�]af�oajckYe]k�mf\�eg\]jf]k�Mj`]Z]jj][`l&

* Wird nach Vorliegen der lektorierten Druckfassung durch diese ersetzt.
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*& <Yk�Mj`]Z]jj][`l�\a]fl�Ym[`�\]e�Afl]j]kk]fYmk_d]a[`
<a]�9f]jc]ffmf_� \]j�Mj`]Z]jk[`Y^l� mf\� \a]� Rmgj\fmf_� \]k�O]jc]k� rm� k]af]e� K[`�h^]j� kaf\� ]af]
`aklgjak[`]�=jjmf_]fk[`Y^l&�Ka]�]flkhj][`]f�\]e�daZ]jYd]f�E]fk[`]fZad\&�=af]�oa[`la_]�Jgdd]�kha]d]f
YZ]j� Ym[`� \a]b]fa_]f$� \a]� eal� a`j]e� oajlk[`Y^lda[`]f� =f_Y_]e]fl� \a]� O]jc`]jkl]ddmf_� ]jkl
]je�_da[`]f� mf\� \Yk� O]jc� ]af]e� Zj]al]f� HmZdacme� rm_�f_da[`� eY[`]f&� <Yk� Mj`]Z]jj][`l� emkk
\]k`YdZ�Ym[`�o]al]j`af�k]af]f�:]aljY_�rme�Yf_]e]kk]f]f�Afl]j]kk]fYmk_d]a[`�roak[`]f�Mj`]Z]jf�mf\
N]jo]jl]jf�d]akl]f&
Af�\]j�\a_alYd]f�O]dl�_]`l�]k�aee]j��^l]j�Ym[`�me�\]f�Kl]dd]fo]jl�\]j� Afl]j]kk]f�ngf�N]jZjYm[`]jf
mf\�kgfkla_]f�Fmlr]jf�mj`]Z]jj][`lda[`�_]k[`�lrl]j�O]jc]&�<a]k]�=floa[cdmf_�akl�Z]kgf\]jk�\]mlda[`
Yf�\]j�<]ZYll]�me�\a]�9mk_]klYdlmf_�\]j�9mkfY`e]f�nge�mj`]Z]jj][`lda[`]f�9mkk[`da]�da[`c]alkj][`l
 kg_&�ÌK[`jYfc]f¼!�rm�Z]gZY[`l]f&�<Yk�Mj`]Z]jj][`l�_]klYll]l�k]al�DYf_]e�^�j�Z]klaeel]�Ro][c]�mf\
H]jkgf]f_jmhh]f� \a]� rmklaeemf_k^j]a]� Fmlrmf_� _]k[`�lrl]j� O]jc]&� <a]� Fmlrmf_� mj`]Z]jj][`lda[`
_]k[`�lrl]j�O]jc]�  9m^k�lr]$�:�[`]j$� ]d]cljgfak[`]�E]\a]f� mko&!� akl� af�:ad\mf_$�Oakk]fk[`Y^l� mf\
>gjk[`mf_�fYlmj_]e���ngf�_jg�]j�:]\]mlmf_&�Ka]�akl�\a]�eYl]ja]dd]�?jmf\dY_]�^�j�\]f�9mklYmk[`�ngf
=jc]fflfakk]f�mf\�Af^gjeYlagf]f&�<]j�^j]a]f�Fmlrmf_�\]k�_]akla_]f�=a_]flmek�kl]`l�\Yk�Mj`]Z]jj][`l
Ydk� n]j^Ykkmf_k%� mf\� ]mjghYj][`lda[`� Z]kgf\]jk� _]k[`�lrl]k� =a_]flmekj][`l� ]fl_]_]f&� <Yk
Mj`]Z]jj][`l� d�kl� \a]k]f� Afl]j]kk]fcgf^dacl� \mj[`� 9mkfY`e]j]_]dmf_]f$� \a]� ^�j� Z]klaeel]� Fmlr]j
g\]j� Z]klaeel]� Fmlrmf_kro][c]� \a]� rmklaeemf_k^j]a]� N]jo]f\mf_� mj`]Z]jj][`lda[`� _]k[`�lrl]j
O]jc]�]jdYmZl&
<a]k]�9mkfY`e]f�e�kk]f�Ym^�kY[`_]j][`l]�O]ak]�Yf�\a]�:]\�j^fakk]�ae�\a_alYd]f�R]alYdl]j�Yf_]hYkkl
o]j\]f&�<Yk�_adl�ngj�Ydd]e�^�j�:ad\mf_$�Oakk]fk[`Y^l�mf\�>gjk[`mf_&
<a]�Ja[`ldafa]� \]k� =mjgh�ak[`]f� HYjdYe]flk� mf\� \]k� JYl]k� nge� **&�EYa� *(()� rmj�@Yjegfaka]jmf_
Z]klaeel]j� 9kh]cl]� \]k� Mj`]Z]jj][`lk� mf\� \]j� n]joYf\l]f� K[`mlrj][`l]� af� \]j
Af^gjeYlagfk_]k]ddk[`Y^l�  ÌAf^gjeYlagfk_]k]ddk[`Y^lk%Ja[`ldafa]¼!� ]f_l� \]f� ?]klYdlmf_kkha]djYme� \]k
?]k]lr_]Z]jk�]af$�gZ�mf\� af�o]d[`]e�Me^Yf_�\a]�Eal_da]\klYYl]f�9mkfY`e]f�mf\�:]k[`j�fcmf_]f
\]k�Mj`]Z]jj][`lk� k[`Y^^]f� c�ff]f&� B]\]�:]k[`j�fcmf_�\]k�Mj`]Z]jj][`lk�emkk� \Yj�Z]j� `afYmk� \a]
9f^gj\]jmf_]f� \]k� kg_&� <j]a%Klm^]f%L]klk�  9jl&� -� 9Zk&� -� \]j� Af^gjeYlagfk_]k]ddk[`Y^lk%Ja[`ldafa]!
]j^�dd]f&
9mkfY`e]f� mf\� :]k[`j�fcmf_]f� ngf� mj`]Z]jj][`lda[`]f� 9mkk[`da]�da[`c]alkj][`l]f� \�j^]f� \YfY[`
fmj�af�Z]klaeel]f�Kgf\]j^�dd]f�Yf_]oYf\l�o]j\]f$�af�\]f]f�\a]�fgjeYd]�N]jo]jlmf_�\]k�O]jck�g\]j
\]k� kgfkla_]f� K[`mlr_]_]fklYf\k� fa[`l� Z]]aflj�[`la_l� oaj\� mf\� \a]� Z]j][`la_l]f� Afl]j]kk]f� \]k
J][`lkaf`YZ]jk� fa[`l� mf_]Z�`jda[`� n]jd]lrl� o]j\]f&� <Yk� _adl� afkZ]kgf\]j]� Ym[`� ^�j� \a]� Z]a\]f
J]_]dmf_]f$� \a]� Ymk� Ka[`l� ngf� :ad\mf_� mf\� Oakk]fk[`Y^l� Z]kgf\]jk� oa[`la_� kaf\2� <a]� _]k]lrda[`]
J]_]dmf_�\]k�Cgha]fn]jkYf\k� ��-+�Y�Mj`?%=!�mf\�\a]�Rmd�kka_c]al�ngf�]d]cljgfak[`]f�D]k]hd�lr]f� �
-*�Z�Mj`?%=!&
<]j� <]mlk[`]� :mf\]klY_� akl� \]j� 9m^^Ykkmf_$� \Ykk� \a]� nge� J][`lkYmkk[`mkk� Z]k[`dgkk]f]f
wf\]jmf_]f�\]k�?]k]lr]flomj^]k�\]j�:mf\]kj]_a]jmf_�rm�\a]k]f�>jY_]f�\]f� Afl]j]kk]f�\]j�N]jdY_]
Ym^�\]j�]af]f�K]al]�mf\�\]f�Fmlr]jf$�Ydkg�\]f�:aZdagl`]c]f�eal�a`j]e�Cgha]fn]jkYf\�Ym^�\]j�Yf\]j]f
K]al]�Yf_]e]kk]f�J][`fmf_�lj�_l&

+&�Rm�\]f�o]k]flda[`]f�J]_]dmf_]f�\]k�?]k]lr]flomj^k�ae�=afr]df]f
9&�J]^gje�\]k�N]j_�lmf_kj][`lk
<]f� C]jf� \]k� ?]k]lr]k� Zad\]l� \a]� dYf_]� �Z]j^�dda_]� J]^gje� \]k� J][`lk� \]j� N]j_�lmf_� ^�j
rmklaeemf_k^j]a� rmd�kka_]� N]jna]d^�dla_mf_]f&� <a]� ><H� `Yl� ]af]� Eg\]jfaka]jmf_� \a]k]j
:]klaeemf_]f� Z]j]alk� af� \]j� ),&� D]_akdYlmjh]jag\]� Yf_]eY`fl�  n_d&� :L%<jm[ck&� ),'--//!$� Ydk� \a]
:mf\]kj]_a]jmf_�]af]f�@Yf\dmf_kZ]\Yj^�^�j�\]f�?]k]lr_]Z]j�rm�Mfj][`l�fg[`�YZ_]d]`fl�`Yl� n_d&�:L%
<jm[ck&�),'+1/*!&
Eal� a`j]e�9fkYlr$�\a]�mj`]Z]jj][`lda[`]�N]j_�lmf_� af�klYjj]j�O]ak]�Yf�\a]�?]j�l]hj]ak]�rm�cghh]df$
`Yll]�ka[`�\a]�:mf\]kj]_a]jmf_�af�a`j]e�?]k]lr]flomj^�mfl]j�EakkY[`lmf_�\]j� ljY_]f\]f�?jmf\k�lr]
\]k� Mj`]Z]jj][`lk� b]\g[`� rmf�[`kl� Ym^� ]af]f� _]^�`jda[`]f� Ajjo]_� Z]_]Z]f&� <a]� Ydk� -%�%CdYmk]d
Z]cYffl� _]ogj\]f]� J]_]dmf_� kgoa]� \a]� J]_]dmf_$� \Ykk� ?]j�l]� Ydk� NgjYmkk]lrmf_� ^�j� \a]
N]j_�lmf_kh^da[`l� af�f]ff]fko]jl]e�Me^Yf_�_]fmlrl�o]j\]f�e�kk]f$�`�ll]f�\Yk�N]j_�lmf_kkqkl]e
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Y\� YZkmj\me� _]^�`jl&� <a]� ><H� `Yl� \]k`YdZ� ngf� 9f^Yf_� Yf� k]`j� \]mlda[`� _]eY[`l$� \Ykk� ka]� \]e
?]k]lr]flomj^�c]af]k^Yddk�rmklaeel$�o]ff�Yf�\a]k]j�Kl]dd]�c]af]�_jmf\d]_]f\]f�wf\]jmf_]f�]j^gd_]f&
<a]�><H�Z]_j��l$�\Ykk� a`j]�9j_me]fl]�_]_]f�\]f�mjkhj�f_da[`]f�J]_a]jmf_k]flomj^�Ye�=f\]�Ym[`
ngf�\]f�CgYdalagfk^jYclagf]f�fY[`ngddrg_]f�mf\�mfl]jkl�lrl�ogj\]f�kaf\&�Rm�\]e�E]afmf_ko][`k]d
aff]j`YdZ� \]j� CgYdalagfk^jYclagf]f� `Yl� _]oakk� Ym[`� \a]� me^Yf_j]a[`]� 9f`�jmf_� \]k
J][`lkYmkk[`mkk]k�Z]a_]ljY_]f&
<]j� 9fkYlr� emkk� dYml]f2� >�j\]jmf_� \]k� =afkYlr]k� af\ana\m]dd]j� Dar]freg\]dd]$� me� \Yeal� \]f
9fo]f\mf_kZ]j]a[`�\]j�HYmk[`YdYZ_YZ]f�eall]d^jakla_�mf\�cgflafma]jda[`�rm�j]\mra]j]f&�<Yk�_adl�ngj
Ydd]e�^�j�\]f�kl]la_�oY[`k]f\]f�Gfdaf]%:]j]a[`$�og�k[`gf�`]ml]�<a_alYd�Ja_`lk�EYfY_]e]fl� <JE!
Ym^�na]d^�dla_]�O]ak]�_]fmlrl�oaj\&�<gjl$�og�\a]�9Z_YZ]�Ym[`�c�f^la_�\Yk�Eall]d�\]j�OY`d�Zd]aZl$�emkk
ka]� YZ]j� 9jl� mf\� Me^Yf_� \]j� mj`]Z]jj][`lda[`� j]d]nYfl]f� Fmlrmf_]f� Ym^� Yf_]e]kk]f]� O]ak]
J][`fmf_�ljY_]f&
9fcf�h^mf_khmfcl� ^�j� \a]� :]e]kkmf_� \]j� 9Z_YZ]� e�kk]f� _jmf\k�lrda[`� \a]� mj`]Z]jj][`lda[`
j]d]nYfl]� Fmlrmf_� mf\� \]j]f� oajlk[`Y^lda[`]j� O]jl� Zd]aZ]f3� `a]j�Z]j� c�ff]f� \a]� @]jkl]dd]jhj]ak]
b]\g[`�c]af]f�9m^k[`dmkk�_]Z]f&�FY[`�\]e�f]m]f���-,�Y�9Zk&�,�Mj`?�kgdd�\a]�HYmk[`Ydn]j_�lmf_�^�j
HjanYlcgha]f�_jmf\k�lrda[`�af�]af]e�Yf_]e]kk]f]f�N]j`�dlfak�rm�\]f�Hj]ak]f�\]j�Z]ljg^^]f]f�?]j�l]
kl]`]f&� =k� _aZl� YZ]j� c]af]� klYjj]� ?j]fr]&� <a]� N]j_�lmf_kh^da[`l� oaj\� Ym[`� fa[`l� oa]� mjkhj�f_da[`
_]hdYfl� \Yngf� YZ`�f_]f$� gZ� \Yk� ?]j�l� af� f]ff]fko]jl]e� Me^Yf_� ^�j� mj`]Z]jj][`lda[`� j]d]nYfl]
N]jna]d^�dla_mf_]f�_]fmlrl�oaj\&�<Yk�akl�_ml�kg&
<a]� Zak`]ja_]� klYYlda[`]� >]klk]lrmf_� \]j� N]j_�lmf_klYja^]� oaj\� ]jk]lrl� \mj[`� ]af]� ][`l]
N]j`Yf\dmf_kd�kmf_&� <a]� _]k]lrda[`]f� LYja^]� `YZ]f� ka[`� k[`gf� ngj� BY`j]f� Ydk� rm� k[`o]j^�dda_
]joa]k]f&� Ae� \a_alYd]f� Me^]d\� eal� k]af]f� aee]j� c�jr]j]f� l][`fak[`]f� =floa[cdmf_krqcd]f� akl� \a]
_]k]lrda[`]� LYja^k]lrmf_� ]f\_�dla_� rme� HjgZd]e� _]ogj\]f&� Fa[`l� fmj� Ymk� gj\fmf_khgdalak[`]f
=jo�_mf_]f$� kgf\]jf� Ym[`� Ymk� hjYclak[`]f� ?j�f\]f� akl� ]k� \]k`YdZ� ja[`la_$� o]ff� \Yk� ?]k]lr� \a]
>]kld]_mf_� \]j� LYja^]� af� \a]� @�f\]� \]j� :]ljg^^]f]f� d]_l&� <a]k]k� E]`j� Yf� >j]a`]al� cgjj]khgf\a]jl
k]dZkln]jkl�f\da[`�eal�]af]e�E]`j�Yf�N]jYflogjlmf_&�<]j�<]mlk[`]�:mf\]klY_� akl�\Yngf��Z]jr]m_l$
\Ykk� \a]� N]j`Yf\dmf_khYjlf]j� \a]k]j� N]jYflogjlmf_� _]j][`l� o]j\]f&� Kgo]al� ae� =afr]d^Ydd� ]af]
=afa_mf_� Ym^� LYja^]� fa[`l� Ym^� 9f`a]Z� e�_da[`� akl$� oaj\� \]f� HYjl]a]f� Ym[`� c�f^la_� \Yk� ae
Mj`]Z]jj][`lkoY`jf]`emf_k_]k]lr� Z]j]alk� `]ml]� _]j]_]dl]� K[`a]\kkl]dd]fn]j^Y`j]f� g^^]fkl]`]f&
<a]k]k�N]j^Y`j]f�oaj\� \mj[`�\]f� ngjda]_]f\]f�?]k]lr]flomj^� ]j`]Zda[`� Z]k[`d]mfa_l&�<Yk� lj�_l� rmj
J][`lkka[`]j`]al�mf\�rmj�Cgkl]fj]\mra]jmf_�Z]a&�9m[`�\Yk�akl�Ymk�daZ]jYd]j�Ka[`l�rm�Z]_j��]f&

:&�=d]cljgfak[`]�D]k]hd�lr]
<]j� <]mlk[`]� :mf\]klY_� Z]_j��l$� \Ykk� \]j� f]m]� �� -*� Z� Mj`?� me� \a]� kg_&� \ghh]dl]
:]klYf\kYcr]kkgja]l�l� ]j_�frl� oaj\&� <YfY[`� \�j^]f� fmj� kgd[`]� O]jc]� Yf� D]k]hd�lr]f� rm_�f_da[`
_]eY[`l�o]j\]f$� \a]� ae�:]klYf\� \]j�=afja[`lmf_�  r&:&� ]af]�Mfan]jkal�lkZaZdagl`]c!� kaf\&�9m�]j\]e
\Yj^�\Yk�O]jc�_jmf\k�lrda[`�fmj�Yf�kg�na]d]f�L]jeafYdk�_d]a[`r]ala_�rm_�f_da[`�_]eY[`l�o]j\]f$�oa]
\a]� =afja[`lmf_� =p]ehdYj]� af� a`j]e� :]klYf\� `Yl&� :]a� Khalr]fZ]\Yj^� c�ff]f� ngj�Z]j_]`]f\� af
_]jaf_]e�Me^Yf_�e]`j�=p]ehdYj]�]d]cljgfak[`�rm_�f_da[`�_]eY[`l�o]j\]f&�<a]k]�D�kmf_� akl� ]af]
\]mlda[`]�:]_�fkla_mf_�\]j�:aZdagl`]c]f$�\a]�ae�Cgfl]pl�\]j�?]kYelj]_]dmf_�ngf���-*�Z�Mj`?�YZ]j
n]jlj]lZYj�akl&�Oa]�_jg��\a]k]j�Me^Yf_�k]af�\Yj^$�emkk�rm�J][`l�]af]�>jY_]�\]k�=afr]d^Yddk�Zd]aZ]f&�<a]
Ymk\j�[cda[`]�J]_]dmf_�\]j�:]klYf\kYcr]kkgja]l�l� ]flkhja[`l� \]f�>gj\]jmf_]f� \]k�:mf\]kjYl]k$� \]f
Ngj_YZ]f�\]j�=M%Ja[`ldafa]�mf\�\]f�mj`]Z]jj][`lkhgdalak[`]f�Hgkalagf]f�\]j�DaZ]jYd]f&

;&�Cgha]fn]jkYf\
<]j�Cgha]fn]jkYf\�akl�^�j�Oakk]fk[`Y^l�mf\�>gjk[`mf_�`]ml]�mf]flZ]`jda[`�^�j�\a]�:]k[`Y^^mf_�ngf
Dal]jYlmj� mf\� Af^gjeYlagf]f&� FY[`� _]dl]f\]e� Mj`]Z]jj][`l� akl� ]k� m&Y&� :aZdagl`]c]f� fa[`l� _]klYll]l$
Cgha]f�Ym[`�]d]cljgfak[`�h]j�=%EYad�rm�n]jk]f\]f&�AfkZ]kgf\]j]�Za]l]l�Ym[`�\Yk�?jmf\kYlrmjl]ad�\]k
:mf\]k_]ja[`lk`g^k� rme� Cgha]fn]jkYf\� Ymk� \]e� BY`j� )111� af� \a]k]e� Hmfc� Ymk\j�[cda[`� c]af]
D�kmf_&� <a]k]� D�[c]� oaj\� \mj[`� \a]� K[`Y^^mf_� ]af]k� f]m]f� �� -+� Y� Mj`?� Z]`gZ]f&� <a]
NgjYmkk]lrmf_]f� ^�j� \]f� ]d]cljgfak[`]f� Cgha]fn]jkYf\� o]j\]f� ]jd]a[`l]jl$� af\]e� \]j� NgjjYf_
]afr]dn]jljY_da[`]j�9f_]Zgl]�\]j�N]jdY_]�fmj�\Yff�_adl$�o]ff�\Yk�9f_]Zgl�g^^]fka[`lda[`� akl� mf\�rm
Yf_]e]kk]f]f�:]\af_mf_]f�]j^gd_l&�<]j�?]k]lr_]Z]j�k[`�h^l�eal�\a]k]j�afl]j]kk]f_]j][`l]f�J]_]dmf_
\]f�e�_da[`]f�?]klYdlmf_kjY`e]f� Ymk&�MfYZ`�f_a_� ngf� \]f� _]k]lr_]Z]jak[`]f�EY�fY`e]f� ^�`j]f
\a]� N]jdY_]� mf\� \]j� <gcme]fl]fda]^]j\a]fkl� ÌkmZalg¼� \]jr]al� g^^]fZYj� N]j`Yf\dmf_]f� �Z]j� ]af]f
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JY`e]fn]jljY_$�\]j�]k�ÌkmZalg¼�_]klYll]l$�Ym^�n]jljY_da[`]j�?jmf\dY_]�O]jc]�Ymk�\]e�Hjg_jYee�]af]j
e�_da[`kl�_jg�]f�RY`d�ngf�N]jdY_]f�rm�Yf_]e]kk]f]f�Cgf\alagf]f�mf\�af�]af]e�]af^Y[`]f�N]j^Y`j]f
Yf� \a]� :]kl]dd]j� rm� n]jk]f\]f&� <]j� <]mlk[`]� :mf\]klY_� Z]_j��l$� \Ykk� eal� \a]k]j� AfalaYlan]� \a]
N]jkgj_mf_� oakk]fk[`Y^lda[`]j� Fmlr]j� eal� \a_alYd]j� Dal]jYlmj� Ym[`� Ym^� n]jljY_da[`]j� =Z]f]� o]al]j
n]jZ]kk]jl�oaj\&

<&�J][`lk_]k[`�^l��Z]j�mfZ]cYffl]�Fmlrmf_kYjl]f
<Yk�Mj`]Z]jj][`l�n]jZa]l]l�`]ml]�\a]�=afj�memf_�ngf�Fmlrmf_kj][`l]f�Yf�kg�_]fYffl]f�ÌmfZ]cYffl]f
Fmlrmf_kYjl]f¼$� Ydkg� Yf� ]af]j� l][`fak[`]f�N]jo]jlmf_$� \a]� Z]a�N]jljY_kYZk[`dmkk� �Z]j� \a]�Fmlrmf_
]af]k�mj`]Z]jj][`lda[`]f�O]jck�fa[`l�Z]cYffl�akl&�9m^�?jmf\�\]kk]f�cYff�]af]�>�dd]�mj`]Z]j][`lda[`
_]k[`�lrl]f�EYl]jaYdk$�\Yk�`]ml]�af�\]f�9j[`an]f�dY_]jl$�g`f]�]af]f�FY[`]jo]jZ�\]j�J][`l]�fa[`l� af
\]f�f]m]f�E]\a]f�Ymk_]o]jl]l�o]j\]f&�<a]k]�KalmYlagf� akl� rme�FY[`l]ad� Ydd]j� º� \]j�N]jo]jl]j$� \]j
Fmlr]j� mf\� \]j� Cj]Ylan]f&� C�f^la_� o]j\]f� \]k`YdZ� Ym[`� N]jlj�_]� �Z]j� J][`l]� Yf� mfZ]cYffl]f
Fmlrmf_kYjl]f� rmd�kka_� k]af$� mf\� \]j� =jo]jZ� \]j� J][`l]� rmj� N]jo]jlmf_� ngf� 9j[`aneYl]jaYd� oaj\
]jd]a[`l]jl&� <]j� <]mlk[`]� :mf\]klY_� Z]_j��l� \a]k]� J]_]dmf_]f$� \]ff� ka]� ]jk]lr]f� \a]� Zak`]ja_]
hYl]jfYdaklak[`]�J][`lkdY_]�\mj[`�]af�E]`j�Yf�N]jljY_k^j]a`]al&� Af�:]rm_�Ym^�Ì9dln]jlj�_]¼�oaj\�\a]
Fmlrmf_�ngf�9j[`aneYl]jaYd�af�F]m]f�E]\a]f�]jd]a[`l]jl&�N]jo]jl]j$�\a]�Z]j]alk��Z]j�\a]�o]k]flda[`]f
 Z]cYffl]f!� Fmlrmf_kj][`l]� n]j^�_]f$� oaj\� ]af]� Fmlrmf_� af� f]m]f� Fmlrmf_kYjl]f� Ym[`� \Yff
]je�_da[`l$� o]ff� \a]� J][`l]af`YZ]j� fa[`l� e]`j� a\]fla^ara]jl� o]j\]f� c�ff]f&� <]f� Z]j][`la_l]f
Afl]j]kk]f� \]j�Mj`]Z]j�oaj\� \mj[`�]af�Oa\]jjm^kj][`l�J][`fmf_� _]ljY_]f$� \Yk� \]j�J][`lkYmkk[`mkk
_]_]f�Z]j� \]e� J]_a]jmf_k]flomj^� rm_mfkl]f� \]j� Mj`]Z]j� eg\a^ara]jl� `Yl&� <]e� Fmlr]j� oaj\� ]af]
:]fY[`ja[`la_mf_kh^da[`l�_]_]f�Z]j�\]e�Mj`]Z]j�Ym^]jd]_l&�<Yeal�oaj\�\a]�?]^Y`j�_]ZYffl$�\Ykk�\Yk
Oa\]jjm^kj][`l�d]]jd�m^l&�<Y�\]j�Mj`]Z]j�k]af�Oa\]jjm^kj][`l� ��+)�Y�Mj`?!�Zro&�Oa\]jkhjm[`kj][`l
 ��)+/�d�Mj`?!�g`f]�9f_YZ]f�ngf�?j�f\]f�Ymk�Z]f�cYff$�oaj\�\a]�f]m]�J]_]dmf_�af�b]\]e�>Ydd�Ym[`
\]f�h]jk�fda[`c]alkj][`lda[`]f�Afl]j]kk]f�_]j][`l&� Ae�}Zja_]f�oaj\�Ym[`�c�f^la_� b]\]�Fmlrmf_�]af]k
O]jc]k�af�]af]j�f]m]f�Fmlrmf_kYjl�af�\]e�N]jZgl�\]j�=flkl]ddmf_� ���),$�+1$�1+�Mj`?!�k]af]�?j]fr]
^af\]f&�<Yk�_adl�fYe]flda[`�Ym[`�^�j�>adeo]jc]&

,&�<Yk�Mj`]Z]jj][`l�akl�]af]�j][`lkhgdalak[`]�<Ym]jYm^_YZ]
Oa]� cYme� ]af� Yf\]j]k� ?]k]lr� akl� \Yk� Mj`]Z]jj][`l� ]af� Kha]_]d� \]k� l][`fak[`� EY[`ZYj]f&� <]j
}Z]j_Yf_�ngf�\]j�YfYdg_]f�af�\a]�\a_alYd]�O]dl�akl�l][`fak[`�mf\�_]k]ddk[`Y^lda[`�]af�ImYfl]fkhjmf_$
\]f�eYf[`]�rm�J][`l�eal�\]j�=j^af\mf_�\]k�:m[`\jm[ck�n]j_d]a[`]f&�Mf\�oa]�\]j�:m[`\jm[c�kl]ddl
Ym[`�\a]�\a_alYd]�L][`fac�\Yk�Mj`]Z]jj][`l�ngj�_jg�]�9m^_YZ]f&�<Yk�Ro]al]�?]k]lr�rmj�J]_]dmf_�\]k
Mj`]Z]jj][`lk�af�\]j�Af^gjeYlagfk_]k]ddk[`Y^l�cYff�\]k`YdZ�fa[`l�\Yk�d]lrl]�?]k]lr�rm�\a]k]e�L`]eY
k]af&

<a]� Eg\]jfaka]jmf_� \]k� Mj`]Z]jj][`lk� oaj\� Ym^� YZk]`ZYj]� R]al� ]af]� <Ym]jYm^_YZ]� ^�j� \]f
?]k]lr_]Z]j�k]af&�<]j�<]mlk[`]�:mf\]klY_�]joYjl]l$�\Ykk�\a]�:mf\]kj]_a]jmf_�\]j�9m^^gj\]jmf_�\]k
:mf\]klY_k� fY[`cgeel� mf\� fg[`� af� \a]k]j� D]_akdYlmjh]jag\]� eal� \]f� 9jZ]al]f� Yf� ]af]e� <jall]f
?]k]lr�rmj�J]_]dmf_�\]k�Mj`]Z]jj][`lk�af�\]j�Af^gjeYlagfk_]k]ddk[`Y^l�Z]_affl&

AfkZ]kgf\]j]� af� :]rm_� Ym^� \Yk� J][`l� \]j� CYZ]do]al]jk]f\mf_� kaf\� `afka[`lda[`� k]af]j� Zak`]ja_]f
9mk_]klYdlmf_�mf\�k]af]k�9fo]f\mf_kZ]j]a[`k� af���*(Z�9Zk&�)�mf\�9Zk&�*�Mj`?�>jY_]f�g^^]f$�\a]
_]k]lr_]Z]jak[`]j� 9flogjl]f� Z]\�j^]f&� <a]� CYZ]do]al]jk]f\mf_� af� afl]jf]f� @gl]df]lr]f� ^�ddl� fY[`
_]dl]f\]e� J][`l� af� \]f� 9fo]f\mf_kZ]j]a[`� ngf� �� *(� Z� Mj`?&� @a]j� kgddl]� %� Ym[`� mfl]j
:]j�[cka[`la_mf_� \]j� ]flkhj][`]f\]f�J]_]dmf_]f� af� \]f� Yf\]j]f�Eal_da]\klYYl]f� \]j� =mjgh�ak[`]f
Mfagf�%�_]hj�^l�o]j\]f$�afoa]o]al�]af]�F]mj]_]dmf_�rm_mfkl]f�ngf�@gl]dk�kY[`_]j][`l�akl�mf\�o]d[`]
Kha]dj�me]�\a]�n]j^Ykkmf_k%�mf\�_]e]afk[`Y^lkj][`lda[`]f�Ngj_YZ]f�\]k�Mj`]Z]jj][`lk�\Yrm�]j�^^f]f&

<]j�<]mlk[`]�:mf\]klY_�l]adl�\a]�9m^^Ykkmf_$�\Ykk�_]jY\]�ae�:]j]a[`�\]j�rmd�kka_]f�HjanYlcgha]�\a]
?j]fr]f� \]j� Rmd�kka_c]al� ae� Da[`l]� \]j� jYkYfl]f� l][`fak[`]f� =floa[cdmf_� _]fYm� �Z]jhj�^l� mf\
_]_]Z]f]f^Yddk� f]m� _]rg_]f� o]j\]f� e�kk]f&� =af]� Z]kgf\]j]� :]\]mlmf_� eakkl� \]j� <]mlk[`]
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:mf\]klY_� \YZ]a� \]j� Rmd�kka_c]al� ngf� HjanYlcgha]f� \mj[`� <jall]� mf\� \]j� Rmd�kka_c]al� kg_&
Ìafl]dda_]fl]j�9m^fY`e]kg^loYj]¼�Z]a&�<]j�:mf\]klY_�emkk�]jfkl`Y^l�hj�^]f$�gZ�mf\� afoa]o]al�\a]k]
l][`fak[`]f�@ad^keall]d� k[`gf�`]ml]�rm� ]af]j�}Z]j\]`fmf_�\]j�HjanYlcgha]k[`jYfc]� ^�`j]f$�\a]�\]e
Ro][c�\]k�?]k]lr]k�rmoa\]jd�m^l&�<Yk�_adl�Ym[`�^�j�\a]�af�\]j�HjYpak�rmf]`e]f\�oa[`la_]�>jY_]$�gZ
mf\�__^&�Ym^�o]d[`]�O]ak]�\]j�?jmf\kYlr�\]j�=jk[`�h^mf_�Ym[`�Ym^�;gehml]jhjg_jYee]�Ymk_]\]`fl
o]j\]f�cYff$�\a]�fa[`l�Ym^�<Yl]flj�_]jf�n]jc�jh]jl�kaf\&�<a]�J][`lkhj][`mf_�akl�`a]j�mf]af`]alda[`&

K[`da]�da[`�kgdd�\a]�:mf\]kj]_a]jmf_�\]e�<]mlk[`]f�:mf\]klY_�af�>gjl^�`jmf_�a`j]k�:]ja[`lk�Ymk�\]j
)*&� OY`dh]jag\]�  :L%<jm[ck&� )*'/,01!� ]jf]ml� Ymk^�`jda[`� �Z]j� \a]� =floa[cdmf_� \]k
Mj`]Z]jn]jljY_kj][`lk�:]ja[`l�]jklYll]f&�Eal�\]e�f]m]f�Mj`]Z]jn]jljY_kj][`l�`Yl�\]j�?]k]lr_]Z]j�ae
BY`j� *((*� Ìbmjaklak[`]k� F]mdYf\¼� Z]lj]l]f�  kg� rmlj]^^]f\� Ym[`� \a]� 9elda[`]� :]_j�f\mf_� \]k
?]k]lr]flomj^k$�:L%<jm[ck&� ),'.,++$� K&� )*!&�=k�oYj� ngf�9f^Yf_� cdYj$� \Ykk� \a]�9mkoajcmf_]f� \]j
f]m]f�Ngjk[`ja^l]f�fa[`l�eal�d]lrl]j�Ka[`]j`]al�YZrmk]`]f�k]af�o�j\]f&�<Yk�_adl�afkZ]kgf\]j]�^�j�\]f
f]m]f� 9fkhjm[`� Ym^� Yf_]e]kk]f]� N]j_�lmf_�  �� +*$� �� +*� Y� Mj`?!� kgoa]� \a]� ^dYfca]j]f\]f
:]klaeemf_]f� �Z]j� \]f� 9Zk[`dmkk� Ì_]e]afkYe]j� N]j_�lmf_kj]_]df¼�  ��� +.� ^� Mj`?!&� <a]� ]jkl]f
hjYclak[`]f� =j^Y`jmf_]f� eal� \a]k]e� J]_]do]jc� dYkk]f� Z]^�j[`l]f$� \Ykk� \a]� ]joYjl]l]� Z]^ja]\]f\]
Oajcmf_�\]k�f]m]f�Mj`]Z]jn]jljY_kj][`lk�fa[`l�]af_]lj]l]f�akl&�9mk�\a]k]e�?jmf\]�`�dl�\]j�<]mlk[`]
:mf\]klY_� ]k� ^�j� fglo]f\a_$� \Yk� Mj`]Z]jn]jljY_kj][`l� r]alfY`� Ym^� k]af]� HjYpaklYm_da[`c]al� rm
�Z]jhj�^]f&

AA&�<]j�<]mlk[`]�:mf\]klY_�^gj\]jl�\a]�:mf\]kj]_a]jmf_�Ym^$

)&� me_]`]f\� eal� \]f� NgjYjZ]al]f� ^�j� ]af� <jall]k� ?]k]lr� rmj� J]_]dmf_� \]k� Mj`]Z]jj][`lk� af� \]j
Af^gjeYlagfk_]k]ddk[`Y^l� rm� Z]_aff]f$� mf\� \]e� :mf\]klY_� `a]jrm� fg[`� af� \a]k]j� D]_akdYlmjh]jag\]
]af]f� =flomj^� ngjrmd]_]f&� Ae� JY`e]f� \a]k]k� f�[`kl]f� K[`jallk� Ym^� \]e� O]_� rm� ]af]e
rmcmf^lko]ak]f\]f� Mj`]Z]jj][`l� kgdd� \a]� :mf\]kj]_a]jmf_� afkZ]kgf\]j]� \a]� ^gd_]f\]f� >jY_]f� \]k
Mj`]Z]jj][`lk$� \a]� fa[`l� eal� \]e� ngjda]_]f\]f� ?]k]lr_]Zmf_kn]j^Y`j]f� \mj[`� \]f� ?]k]lr_]Z]j
Z]Yflogjl]l�o]j\]f$� \YjYm^`af� �Z]jhj�^]f$� af�o]d[`]e�Me^Yf_� _]k]lr_]Z]jak[`]j�@Yf\dmf_kZ]\Yj^
Z]kl]`l$�mf\�_]_]Z]f]f^Yddk�]flkhj][`]f\]�D�kmf_kngjk[`d�_]�mfl]jZj]al]f&�<Yrm�_]`�j]f2

%� Hj�^mf_�]af]j�o]al]j]f�:]_j]frmf_�\]j�HjanYlcgha]3

%� Hj�^mf_�]af]j�_jmf\d]_]f\]f�}Z]jYjZ]almf_�\]j�Z]kl]`]f\]f�J]_]dmf_]f�\]j�CYZ]do]al]jk]f\mf_
eal� \]e� Ra]d� \a]� O]al]jd]almf_� ngf� K]f\]ka_fYd]f� af� @gl]dk� `]jYmkrmf]`e]f&� Hj�^mf_� \]j
Fglo]f\a_c]al� ]af]j� l][`fgdg_a]f]mljYd]f� 9mk_]klYdlmf_�  r&:&� Afl]jf]l%LN!� kgoa]� \]j
N]j_�lmf_kj]_]dmf_�af���*(Z�9Zk&�*�Mj`?3

%� Hj�^mf_� ]af]k� Ro]aln]jo]jlmf_kj][`lk� ^�j� Mj`]Z]j� ngf� oakk]fk[`Y^lda[`]f� :]alj�_]f$� \a]
�Z]joa]_]f\� ae� JY`e]f� ]af]j� eal� �^^]flda[`]f�Eall]df� ^afYfra]jl]f� D]`j%� mf\� >gjk[`mf_kl�la_c]al
]flklYf\]f�kaf\�  ��+0�Mj`?!�mfl]j�:]j�[cka[`la_mf_�\]j�mj`]Z]jn]jljY_kj][`lda[`]f�?jmf\k�lr]�mf\
\]j�Ngj_YZ]f�\]k�]mjgh�ak[`]f�J][`lk3

%� Hj�^mf_�]af]j�J]_]dmf_�\]k�@Yf\]dk�eal�_]ZjYm[`l]j�Kg^loYj]�ae�Mj`]Z]jj][`lk_]k]lr�mfl]j�\]e
?]ka[`lkhmfcl�\]k�mj`]Z]jj][`lda[`]f�?jmf\kYlr]k�\]j�=jk[`�h^mf_�\]k�N]jZj]almf_kj][`lk3

%� =jf]ml]�Hj�^mf_�\]j�=afZ]ra]`mf_�ngf�K]f\]mfl]jf]`e]f�af�\]f�Cj]ak�\]j�9fkhjm[`kZ]j][`la_l]f
fY[`� ��� -,� ^^&� Mj`?� mf\� cjalak[`]� }Z]jhj�^mf_� \]j� Zak`]ja_]f� YZd]`f]f\]f� 9m^^Ykkmf_� \]j
:mf\]kj]_a]jmf_�ae�Da[`l]�\]j�_]e]afk[`Y^lkj][`lda[`]f�Ngj_YZ]f

*&�9f_]ka[`lk�\]j�Zak`]ja_]f�rmj�[c`Ydl]f\]f�:]o]jlmf_�\]k�f]m]f�Mj`]Z]jn]jljY_kj][`lk�\mj[`�\a]
:]ljg^^]f]f� mf\� ae� Da[`l]� \]j� ]jkl]f� hjYclak[`]f� =j^Y`jmf_]f� eal� \]f� f]m]f
mj`]Z]jn]jljY_kj][`lda[`]f�:]klaeemf_]f�^gj\]jl�\]j�<]mlk[`]�:mf\]klY_�\a]�:mf\]kj]_a]jmf_�^]jf]j
Ym^$� �\]e�<]mlk[`]f�:mf\]klY_� af�>gjl^�`jmf_� a`j]k�:]ja[`lk�Ymk�\]j�)*&�OY`dh]jag\]� :L%<jm[ck&



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

)*'/,01!� fg[`� af� \a]k]j� D]_akdYlmjh]jag\]� ]jf]ml� Ymk^�`jda[`� �Z]j� \a]� =floa[cdmf_� \]k
Mj`]Z]jn]jljY_kj][`lk�:]ja[`l�]jklYll]f&


