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<]j�:mf\]klY_�ogdd]�Z]k[`da]�]f2

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

GZog`d�ealld]jo]ad]�-1���\]j�@g[`k[`mdYZkgdn]fl]f�>jYm]f�kaf\$�dY_�\]j�N]j\a]fklmfl]jk[`a]\�roa%
k[`]f�E�ff]jf�mf\�>jYm]f�Zmf\]ko]al�ae�BY`j�*((/�Z]a�*+��3�^�j�*((/�`YZ]f�ka[`�eal`af�cYme�N]j%
�f\]jmf_]f� ]j_]Z]f�  Eall]admf_� \]k� KlYlaklak[`]f� :mf\]kYel]k� nge� ),&))&*((0!&� Ae� ]mjgh�ak[`]f
N]j_d]a[`�dY_�<]mlk[`dYf\�ae�BY`j�*((.�eal�]af]e�=fl_]dlmfl]jk[`a]\�ngf�**���Ym^�\]e�na]jld]lrl]f
HdYlr$�_]^gd_l�ngf�\]j�KdgoYc]a$�Rqh]jf�mf\�=kldYf\&�<a]�_]jaf_kl]f�Dg`fmfl]jk[`a]\]�o]ak]f�EYdlY$
:]d_a]f$�Kdgo]fa]f�mf\�AjdYf\�Ym^&�Af�\]f�Oajlk[`Y^lkro]a_]f$�af�\]f]f�na]d]�>jYm]f�l�la_�kaf\$�^�ddl
\]j�_]k[`d][`lkkh]ra^ak[`]�N]j\a]fklYZklYf\��Z]j\mj[`k[`fallda[`�`g[`�Ymk&�<a]k�_adl�afkZ]kgf\]j]�^�j
\a]�Oajlk[`Y^lkro]a_]�Mfl]jf]`e]fkfY`]�<a]fkld]aklmf_]f� +(��!$�N]jYjZ]al]f\]k�?]o]jZ]� *1��!$
@Yf\]d�  *-� �!� kgoa]� ?]kmf\`]alk%$� N]l]jaf�j%� mf\� KgraYdo]k]f�  *,� �!&� <]j� 9ZklYf\� \]j� \mj[`%
k[`fallda[`]f�:jmllgklmf\]fn]j\a]fkl]� ngf�E�ff]jf� mf\�>jYm]f� dY_� *((/� ae� ^j�`]j]f�:mf\]k_]Za]l
eal�*,���o]k]flda[`�`�`]j�Ydk� af�\]f�f]m]f�:mf\]kd�f\]jf�eal�.��&�O�`j]f\�\]j�N]j\a]fklYZklYf\
Z]a�:]jm^k]afkla]_�eal�-���fg[`�j]dYlan�_]jaf_�akl$�faeel�]j�eal�\]f�BY`j]f�rm&�Af�\]j�?jmhh]�\]j�*-%
Zak�*1%B�`ja_]f�da]_l�\]j�Dg`fmfl]jk[`a]\�Z]a�)(��3�af�\]j�?jmhh]�\]j�+-%�Zak�+1%B�`ja_]f�]jj]a[`l�]j
**��� KL9LeY_Yraf�*((0$�K&�*!&�<]j�K][`kl]�;=<9O%:]ja[`l� Mfl]jja[`lmf_�\mj[`�\a]�:mf\]kj]%
_a]jmf_$�K][`kl]j�:]ja[`l�\]j�:mf\]kj]hmZdac�<]mlk[`dYf\�rme�}Z]j]afcgee]f�\]j�N]j]afl]f�FYlag%
f]f�rmj�:]k]ala_mf_�b]\]j�>gje�ngf�<akcjaeafa]jmf_�\]j�>jYm� ;=<9O!$�:L%<jk&�).'-0(/!�n]jo]akl
\YjYm^$�\Ykk�\a]�=jo]jZkl�la_c]al�ngf�>jYm]f�af�<]mlk[`dYf\�k]al�*((*�o]al]j�Yf_]kla]_]f�akl� 9&))&)!&
Ljglr� `�`]j]j� mf\� Z]kk]j]j� K[`mdYZk[`d�kk]� mf\� ^Y[`da[`� `]jngjjY_]f\]j� 9mkZad\mf_� afkZ]kgf\]j]
bmf_]j�>jYm]f�k]a�\Yk�9jZ]alkr]alngdme]f�Z]a�>jYm]f�fY[`�oa]�ngj�\]mlda[`�_]jaf_]j�Ydk�Z]a�E�ff]jf&
Kg�k]a�\a]�L]adr]alimgl]�\]j�YZ`�f_a_�]jo]jZkl�la_]f�>jYm]f�ae�R]aljYme�ngf�)11)�Zak�*((,�ngf�+($*

* Wird nach Vorliegen der lektorierten Druckfassung durch diese ersetzt.
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Hjgr]fl�Ym^�,*$)�Hjgr]fl� Yf_]kla]_]f$�o�`j]f\� ka[`�\a]�L]adr]alimgl]�Z]a�E�ff]jf�fmj�me�,$*�Hjg%
r]flhmfcl]� Ym^� .$*� Hjgr]fl� ]j`�`l� `YZ]&� Af� \]f� YZk[`da]�]f\]f� :]e]jcmf_]f� \]k� ;=<9O%
9mkk[`mkk]k�rme�-&�KlYYl]fZ]ja[`l�r]a_l]�ka[`�\]j�9mkk[`mkk�Z]kgj_l��Z]j�\a]�oY[`k]f\]�9frY`d�ngf
l]adr]alYjZ]al]f\]f�>jYm]f�mf\�ngf�>jYm]f� af�fa]\ja_�Z]rY`dl]f�mf\�_]jaf_�imYda^ara]jl]f�9jZ]alkn]j%
`�dlfakk]f$� \Yk� >gjlZ]kl]`]f� \]j� Dg`f\akcjaeafa]jmf_� _]_]f� >jYm]f� mf\� \a]� <akcj]hYfr� roak[`]f
a`j]j�ImYda^acYlagf�mf\�a`j]e�Z]jm^da[`]f�KlYlmk� :$�rm�\]f�Ra^^]jf�*,�mf\�*-!&�Ae�|^^]flda[`]f�<a]fkl
da]_l�\]j�>jYm]fYfl]ad� af�\]f�<a]fklkl]dd]f�\]j�:mf\]kn]joYdlmf_�Z]a� jmf\�,-��3�>jYm]f�^af\]f�ka[`
YZ]j� fY[`� oa]� ngj� `�m^a_]j� af� :]k[`�^la_mf_kn]j`�dlfakk]f� eal� ]af]e� _]jaf_]f� =afcgee]f� mf\
k[`d][`l]j]f� CYjja]j]e�_da[`c]al]f&� L]adr]alZ]k[`�^la_mf_� ae� :mf\]k\a]fkl� oYj� mf\� akl� o]al]j`af
>jYm]fkY[`]2�*((,�oYj]f�0(&).)�:]k[`�^la_l]�af�L]adr]al3�1)���`a]jngf�oYj]f�>jYm]f� =jkl]j�=j^Y`%
jmf_kZ]ja[`l�\]j�:mf\]kj]_a]jmf_�rme�:mf\]k_d]a[`kl]ddmf_k_]k]lr$�:L%<jk&�).'+//.!&

<a]�:mf\]kn]j]afa_mf_�\]j�<]mlk[`]f�9jZ]al_]Z]jn]jZ�f\]�`�dl�Ydk�MjkY[`]f�^�j�\a]�Dg`fmfl]jk[`a]%
\]�roak[`]f�>jYm]f�mf\�E�ff]jf�af�]af]e�HgkalagfkhYha]j�nge�E�jr�*((0�^]kl$�\Ykk�`�m^a_]j]�:]%
jm^kmfl]jZj][`mf_]f�Ym^_jmf\�^Yeada�j]j�N]jh^da[`lmf_]f�\a]�CYjja]j][`Yf[]f�ngf�>jYm]f�mf\�\Yeal
\a]�N]j\a]fklmfl]jk[`a]\]�]j`�`l]f�mf\�\Ykk�\Yk�:]jm^koY`dn]j`Ydl]f�ngf�>jYm]f�fY[`�oa]�ngj�]af_]%
k[`j�fcl�k]a&�>jYm]f�YjZ]al]l]f�`�m^a_]j�af�Cd]afZ]lja]Z]f$�\a]�]af�ae�N]j_d]a[`�rm�?jg�Z]lja]Z]f�fa]\%
ja_]j]k�N]j\a]fklfan]Ym�`�ll]f&�>jYm]f�`�ll]f�afk_]kYel�]af]�^Yeada�j�Z]\af_l]�_]jaf_]j]�EgZadal�l�Ydk
E�ff]j&�B�f_]j]�>jYm]f�k]a]f�Z]kk]j�imYda^ara]jl�Ydk�a`j]�e�ffda[`]f�9dl]jk_]fgkk]f$�`�ll]f�YZ]j�afk%
_]kYel�]af]�k[`d][`l]j]�K[`md%�Zro&�:]jm^kYmkZad\mf_�Ydk�a`j]�e�ffda[`]f�Cgdd]_]f&�9m[`�\Yk�Kl]m]j%
mf\�KgraYdn]jka[`]jmf_kj][`l�k]lr]�fg[`�aee]j�^Ydk[`]�9fj]ar]�^�j�\a]�cdYkkak[`]�9dd]afn]j\a]f]j]`]$
af�\]j�\]j�EYff�YjZ]al]l�mf\�\a]�>jYm�rm�@Ymk]�Zd]aZl&

FY[`�9jl&�),)�9Zk&�)�=?�kl]ddl�b]\]j�Eal_da]\klYYl�\a]�9fo]f\mf_�\]k�?jmf\kYlr]k�\]k�_d]a[`]f�=fl%
_]dlk�^�j�E�ff]j�mf\�>jYm]f�Z]a�_d]a[`]j�g\]j�_d]a[`o]jla_]j�9jZ]al�ka[`]j&�Ae�BY`j�)1/-�`Yl�\]j�JYl
Z]j]alk�]af]�]jkl]�Ja[`ldafa]$�\a]�Ja[`ldafa]�/-'))/'=?$�Yf_]fgee]f$�\a]�\a]�9f_d]a[`mf_�\]j�J][`lk%
ngjk[`ja^l]f�\]j�Eal_da]\klYYl]f��Z]j�\a]�9fo]f\mf_�\]k�?jmf\kYlr]k�\]k�_d]a[`]f�=fl_]dlk�^�j�E�f%
f]j� mf\� >jYm]f� Z]lja^^l&� 9e� *-&/&*((/� d]_l]� \a]� =mjgh�ak[`]� Cgeeakkagf� ]af]�Eall]admf_� rmj� :]%
c�eh^mf_� \]k� _]k[`d][`lkkh]ra^ak[`]f� Dg`f_]^�dd]k� ngj�  CGE�  *((/!� ,*,� ]f\_&!3� Ye� *+&)&*((0
^gd_l]�]af�Ì:]ja[`l�\]j�Cgeeakkagf�Yf�\]f�JYl$�\Yk�=mjgh�ak[`]�HYjdYe]fl$�\]f�=mjgh�ak[`]f�Oajl%
k[`Y^lk%� mf\� KgraYdYmkk[`mkk� mf\� \]f� 9mkk[`mkk� \]j� J]_agf]f� rmj� ?d]a[`kl]ddmf_� ngf� >jYm]f� mf\
E�ff]jf¼� CGE *((0!)(�]f\_&!&� Af�\]j�Eall]admf_�oaj\�Ymk_]^�`jl$�\Ykk�\Yk�Dg`f_]^�dd]�roak[`]f
>jYm]f�mf\�E�ff]jf�rme�L]ad�\mj[`�gZb]clan]�Mfl]jk[`a]\]�Z]a�\]f�]afr]df]f�H]jkgf]f� 9dl]j$�:ad%
\mf_kfan]Ym$�:]jm^k]j^Y`jmf_!$�Z]ae�:]k[`�^la_mf_klqh� :]jm^$�9jl�\]k�N]jljY_k�g\]j�9jZ]alkZ]\af%
_mf_]f!� g\]j� Z]a� \]f� Mfl]jf]`e]f�  :jYf[`]� g\]j� Mfl]jf]`e]fk_j��]!� Z]\af_l� k]af� cYff&� <mj[`
gZb]clan]�Mfl]jk[`a]\]�mf\�g^^]fka[`lda[`�\akcjaeafa]j]f\]�HjYclac]f�Ydd]af� dYkk]� ka[`�\Yk� ^gjlZ]kl]%
`]f\]� Dg`f_]^�dd]� b]\g[`� fa[`l� ]jcd�j]f&� Rm� ]af]e� �Z]j\mj[`k[`fallda[`]f� Dg`f_]^�dd]� cgee]� ]k
Ym[`�af�Mfl]jf]`e]f�\]j�HjanYloajlk[`Y^l� *-��!$�Ydd]j\af_k�^Ydd]�]k�ae�=afr]d^Ydd�b]�fY[`�Mfl]jf]`%
e]f�Zro&�:]k[`�^la_mf_�k]`j�mfl]jk[`a]\da[`�Ymk&�Kg�f]`e]�Z]akha]dko]ak]�eal�\]j�?j��]�\]k�Mfl]j%
f]`e]fk$�rmf]`e]f\]e�9dl]j�mf\�kl]a_]f\]e�:ad\mf_k%�Zro&�ImYda^acYlagfkfan]Ym�Ym[`�\Yk�Dg`f_]%
^�dd]�rm&�=k�dYkk]�ka[`�Ydkg�kY_]f$�\Ykk�ka[`�ImYda^acYlagf�mf\�=j^Y`jmf_�Z]a�>jYm]f�o]fa_]j�klYjc�ae
?]`Ydl�fa]\]jk[`dY_]f�Ydk�Z]a�E�ff]jf&�<a]�K]clgj]f�eal�\]e�kl�jckl]f�Dg`f_]^�dd]�k]a]f�ae�}Zja_]f
\a]�Af\mklja]$�\a]�Mfl]jf]`e]fk\a]fkld]aklmf_]f�mf\�\Yk�>afYfro]k]f&

9m^�fYlagfYd]j�=Z]f]�^gd_l�]af�N]jZgl�\]j�Dg`f\akcjaeafa]jmf_�Ymk�9jl&�+�??�kgoa]���*�9Zk&�*�9??
mf\���0�9Zk&�*�9??3�n]jZgl]f�kaf\�kgog`d�eall]dZYj]�Ydk�Ym[`�mfeall]dZYj]�<akcjaeafa]jmf_]f&�<Yk
:mf\]keafakl]jame�^�j�>Yeada]$�K]fagj]f$�>jYm]f�mf\�Bm_]f\�d]_l]�ae�Fgn]eZ]j�*((-�\]f�Ì?]f\]j
<Yl]fj]hgjl$� )&� <Yl]fj]hgjl� rmj� ?d]a[`kl]ddmf_� ngf� >jYm]f� mf\� E�ff]jf� af� \]j� :mf\]kj]hmZdac
<]mlk[`dYf\¼�ngj�mf\�_YZ�ae�BYfmYj�*((0�]af]�:jgk[`�j]�eal�\]e�Lal]d�Ì>Yaj�H d!Yq&�=fl_]dl_d]a[``]al
^�j� >jYm]f� mf\�E�ff]j¼� Ydk�D]al^Y\]f� rmj�<mj[`k]lrmf_� \]k�?jmf\kYlr]k�\]k� _d]a[`]f�=fl_]dlk� Z]a
_d]a[`]j�mf\�_d]a[`o]jla_]j�9jZ]al�`]jYmk3� ae�9hjad� *((0�omj\]�\a]�Klm\a]�ÌKafmk�Kg[agnakagf�=fl%
_]dlmf_d]a[``]al� roak[`]f� >jYm]f� mf\� E�ff]jf$� =afkl]ddmf_]f$� =j^Y`jmf_]f� mf\� >gj\]jmf_]f� \]j
:]n�dc]jmf_�rme�Ë_]f\]j�hYq�_Yh¿¼�n]j�^^]flda[`l&�Af�\a]k]j�Klm\a]�oaj\�^]kl_]kl]ddl$�\Ykk�\a]�=fl_]d%
lmf_d]a[``]al�af�\]j�:]n�dc]jmf_�Ydk�mfr]al_]e���mf\�\akcjaeafa]j]f\�Yf_]k]`]f�oaj\� K&�+0!&
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AA&�<]j�<]mlk[`]�:mf\]klY_�^gj\]jl�\a]�:mf\]kj]_a]jmf_�Ym^$

)&� \a]�ngj`Yf\]f]f�Klm\a]f�rm�=fl_]dl_d]a[``]al�Ymkrmo]jl]f�mf\�\a]�=j_]Zfakk]�rmkYee]frm^�`j]f
kgoa]�>gjk[`mf_kngj`YZ]f�rm�mfl]jkl�lr]f$�\a]�ka[`�eal�\]f�MjkY[`]f�\]j�=fl_]dlmf_d]a[``]al� af
<]mlk[`dYf\�Z]^Ykk]f$�me�Ym^�?jmf\dY_]�\a]k]j�9fYdqk]f�Ngjk[`d�_]�rmj�:]`]Zmf_�\]j�Dg`fmf%
_d]a[``]al�ngjrmd]_]f3

*&� Kl]j]glqh]�Z]a�:ad\mf_$�9mkZad\mf_� mf\�:]k[`�^la_mf_� rm� Z]c�eh^]f� mf\� ae�JY`e]f�\]j�:]%
jm^kZ]jYlmf_�_]e]afkYe�eal�\]f�D�f\]jf�\YjYm^� `afrmoajc]f$� \Ykk�E�\[`]f� mf\� bmf_]�>jYm]f
Ym^�Oajlk[`Y^lk%�mf\�9mkZad\mf_kro]a_]�`af_]oa]k]f�o]j\]f$�af�\]f]f�ZakdYf_�ngj�Ydd]e�E�ff]j
l�la_�kaf\$�mf\�bmf_]�E�ff]j�Ym^�Z]jm^da[`]�L�la_c]al]f�ae�:]j]a[`]f$�af�\]f]f�ZakdYf_�ngj�Ydd]e
>jYm]f�l�la_�kaf\3

+&� Yf_]ka[`lk�\]j�Fglo]f\a_c]al� d]Z]fkdYf_]f�D]jf]fk�]af]�eg\mdYjaka]jl]�9mk%$�>gjl%�mf\�O]al]j%
Zad\mf_� rm� k[`Y^^]f$� \Yeal� >jYm]f� mf\�E�ff]j� ka[`� o�`j]f\� mf\� fY[`� >Yeada]fh`Yk]f� o]al]j
imYda^ara]j]f�c�ff]f3�}Z]j_�f_]�mf\�O]al]jimYda^ara]jmf_]f�roak[`]f�\]f�]afr]df]f�:]jm^]f�kaf\
rm�]jd]a[`l]jf3

,&� ?]k[`d][`l]j_]j][`la_c]al�Ydk�D]alhjafrah�ae��^^]flda[`]f�<a]fklj][`l$�\]e�afkgo]al�]af]�NgjZad\%
^mfclagf�mf\�Ngjj]al]jjgdd]�rmcgeel$�mermk]lr]f$�me�\akcjaeafa]jmf_k^j]a]�mf\�^Yeada]f_]j][`l]
9jZ]alkn]j`�dlfakk]� Ym[`� ae��^^]flda[`]f�<a]fkl� rm� ]je�_da[`]f�mf\�Hjg_jYee]� rm� ]floa[c]df$
\Yeal�L]adr]alZ]k[`�^la_mf_�^�j�E�ff]j�k]dZkln]jkl�f\da[`�oaj\3

-&� Eg\]dd]�^�j�L]adr]ald�kmf_]f�ngf�>�`jmf_kcj�^l]f�rm�]jYjZ]al]f$�\Yeal�L]adr]alZ]k[`�^la_l]�fa[`l
nge�Z]jm^da[`]f�9m^kla]_�Ymk_]k[`dgkk]f�o]j\]f3

.&� _]e]afkYe�eal�\]f�9jZ]al_]Z]jaff]f�mf\�9jZ]al_]Z]jf�mf\�Mfl]jf]`e]f�Eg\]dd]�^�j�]af]�Z]kk]%
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