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<]mlk[`]j�:mf\]klY_ <jm[ckY[`]�).')(0).

).&�OY`dh]jag\] �����������������������������������������������������������������������������������(/&))&*((0

?]k]lr]flomj^
\]j�:mf\]kj]_a]jmf_

=flomj^�]af]k�?]k]lr]k�rme�K[`]f_]f]j�Af^gjeYlagfkkqkl]e�\]j�ro]al]f

?]f]jYlagf� KAK%AA%?]k]lr!

9&�HjgZd]e�mf\�Ra]d

<a]�N]jgj\fmf_�mf\�\]j�:]k[`dmkk�\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k��Z]j�\a]�=afja[`lmf_$�\]f
:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�]jk]lr]f
\]f�Zak`]ja_]f�Lal]d�AN�\]k�K[`]f_]f]j�<mj[`^�`jmf_k�Z]j]afcgee]fk&

<Yk�?]k]lr�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f�nge�)1&�Bmfa�)11(�Z]lja^^l�\]f�k[`jallo]ak]f�9ZZYm�\]j
Cgfljgdd]f�Yf�\]f�_]e]afkYe]f�?j]fr]f�mf\�faeel�rme�L]ad�Ym^�]afa_]�9jlac]d�Ymk�\]e�Zak`]ja_]f�Lal]d
AN�\]k�K[`]f_]f]j�<mj[`^�`jmf_k�Z]j]afcgee]fk�:]rm_�mf\�akl�]flkhj][`]f\�YfrmhYkk]f&

Ra]d� \]k� ?]k]lr]flomj^k� akl� \a]� 9fhYkkmf_� \]j� fYlagfYd]f� J][`lkngjk[`ja^l]f� Yf� \a]� _]�f\]jl]f
]mjgh�ak[`]f�Ngjk[`ja^l]f&

:&�D�kmf_

<a]� 9fhYkkmf_� ]j^gd_l� \mj[`� 9m^`]Zmf_� ]afa_]j� 9jlac]d� \]k� ?]k]lr]k� rm� \]e� K[`]f_]f]j
}Z]j]afcgee]f�nge�)1&� Bmfa�)11($�\Yk�\]f� k[`jallo]ak]f�9ZZYm� \]j�Cgfljgdd]f� Yf� \]f� _]e]afkYe]f
?j]fr]f� Z]lja^^l$� mf\� \mj[`� }Z]j^�`jmf_� \]j� ]flkhj][`]f\]f� Ngjk[`ja^l]f� af� \a]� >Y[`_]k]lr]&� <a]
9mkk[`j]aZmf_kZ]^m_fakk]�o]j\]f�\]f�_]�f\]jl]f�]mjgh�ak[`]f�Ngjk[`ja^l]f�Yf_]hYkkl&

;&�9dl]jfYlan]f

C]af]&

<&�>afYfra]dd]�9mkoajcmf_]f�Ym^�\a]��^^]flda[`]f�@Ymk`Ydl]

)&�@Ymk`YdlkYmk_YZ]f�g`f]�Ngddrm_kYm^oYf\

C]af]&

* Wird nach Vorliegen der lektorierten Druckfassung durch diese ersetzt.
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*&�Ngddrm_kYm^oYf\

<mj[`� \a]� =f\]� *((/� ]j^gd_l]� =jo]al]jmf_� \]k� K[`]f_]f%JYme]k� mf\� \a]� =af^�`jmf_� \]k� K[`]f_]f]j
Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf�]flkl]`l�]af�^afYfra]dd]j�E]`jYm^oYf\�Z]ae�:mf\&

<Yk�>Y`f\mf_kngdme]f�^�j�\a]�>Y`f\mf_�oaj\�me�[Y&�/0���Yfkl]a_]f&�@a]j\mj[`�]flkl]`l�]af�E]`jZ]\Yj^
Yf�H]jkgfYd� af�@�`]�ngf�+-�EalYjZ]al]jkl]dd]f� ae�:C9� ^�j�\]f�]j_�fr]f\]f� Af^gjeYlagfkYmklYmk[`� ae
9fk[`dmkk�Yf�>Y`f\mf_klj]^^]j&

<a]� Afn]klalagfkcgkl]f� ^�j� \]f� fYlagfYd]f� 9fl]ad� Ye� K[`]f_]f]j� Af^gjeYlagfkkqkl]e� \]j� ro]al]f
?]f]jYlagf�Z]dYm^]f�ka[`�Ym^�)$)+-�Eag&�=mjg�ae�BY`j�*((1&

Kl]dd]f�kgoa]�H]jkgfYd%�mf\�KY[`cgkl]f�o]j\]f�Ymk�\]e�@Ymk`Ydl�\]k�:C9�rmj�N]j^�_mf_�_]kl]ddl&

=&�Kgfkla_]�Cgkl]f

9mkoajcmf_]f�Ym^�=afr]dhj]ak]�mf\�\Yk�Hj]akfan]Ym$�afkZ]kgf\]j]�\Yk�N]jZjYm[`]jhj]akfan]Ym$�kaf\�fa[`l
rm�]joYjl]f&

>&�:�jgcjYla]cgkl]f

=k�]flkl]`]f�^�j�\a]�Oajlk[`Y^l�mf\�\a]�:�j_]jaff]f�mf\�:�j_]j�c]af]�f]m]f�:�jgcjYla]cgkl]f&

Eal� \]e�?]k]lr�oaj\� c]af]� f]m]� Af^gjeYlagfkh^da[`l� ^�j� \a]� N]joYdlmf_� ]af_]^�`jl&� <a]� fY[`lj�_da[`]
:]fY[`ja[`la_mf_� �Z]j� 9mkk[`j]aZmf_]f� rmj� n]j\][cl]f� Cgfljgdd]� ae� K[`]f_]f]j� Af^gjeYlagfkkqkl]e
oaj\�Ymk�\]e�?]k]lr�rme�K[`]f_]f]j�9Zcgee]f�af�\Yk�:C9%?]k]lr��Z]j^�`jl&
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9fdY_]�)

=flomj^�]af]k�?]k]lr]k�rme�K[`]f_]f]j�Af^gjeYlagfkkqkl]e�\]j�ro]al]f

?]f]jYlagf� KAK%AA%?]k]lr!)

<]j�:mf\]klY_�`Yl�\Yk�^gd_]f\]�?]k]lr�Z]k[`dgkk]f2

9jlac]d�)

9fo]f\mf_�\]j�:]klaeemf_]f�\]k�:]k[`dmkk]k�\]k�JYl]k��Z]j�\a]�=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]
Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!

<a]�:]klaeemf_]f�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/� 9:d&�=M�Fj&�D�*(-�nge�/&
9m_mkl�*((/�K&�.+!��Z]j�\a]�=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j
Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�kaf\�Yfo]f\ZYj&

9jlac]d�*

wf\]jmf_�\]k�:mf\]kcjaeafYdYel_]k]lr]k

<Yk�:mf\]kcjaeafYdYel_]k]lr�nge�/&�Bmda�)11/� :?:d&�A�K&�).-(!$�\Yk�rmd]lrl�\mj[`�9jlac]d�/�\]k
?]k]lr]k�nge�*)&�<]r]eZ]j�*((/� :?:d�A�K&�+)10!�_]�f\]jl�ogj\]f�akl$�oaj\�oa]�^gd_l�_]�f\]jl2

)&�Af�\]j�Af`Ydlk�Z]jka[`l�oaj\�af�9Zk[`fall�*$�Mfl]jYZk[`fall�*�fY[`�\]j�9f_YZ]�rm���)-�^gd_]f\]
9f_YZ]�]af_]^�_l2

Ì�)-Y�FY[`lj�_da[`]�:]fY[`ja[`la_mf_��Z]j�9mkk[`j]aZmf_]f�rmj�n]j\][cl]f�Cgfljgdd]�ae�K[`]f_]f]j
Af^gjeYlagfkkqkl]e¼

*&�Af���+�oaj\�fY[`�9ZkYlr�)�^gd_]f\]j�9ZkYlr�]af_]^�_l2

�Ì )Y!�<Yk�:mf\]kcjaeafYdYel�akl�\a]�r]fljYd]�fYlagfYd]�Kl]dd]�^�j�\]f�Af^gjeYlagfkYmklYmk[`�_]e��
9jlac]d�+1�9Zk&�+�mf\�9jlac]d�,.�9Zk&�*�\]k�K[`]f_]f]j�<mj[`^�`jmf_k�Z]j]afcgee]fk$�^�j�\]f
:]lja]Z�\]k�fYlagfYd]f�L]adk�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�mf\�\Yk�KAJ=F=%:�jg�^�j�\]f
9mklYmk[`�ngf�RmkYlraf^gjeYlagf]f&�9mkk[`j]aZmf_]f�ae�K[`]f_]f]j�Af^gjeYlagfkkqkl]e�]j^gd_]f
ae�hgdar]ada[`]f�Af^gjeYlagfkkqkl]e�fY[`���))&¼

+&�Af���),�9Zk&�,�o]j\]f�fY[`�\]e�Ogjl�ÌEY�_YZ]¼�\a]�O�jl]j�]af_]^�_l2

�Ìngf�J][`lkYcl]f�\]j�=mjgh�ak[`]f�Mfagf�mf\¼&

,&���)-�oaj\�oa]�^gd_l�_]�f\]jl2

Y!�9ZkYlr�)�Fj&�+�oaj\�oa]�^gd_l�f]m�_]^Ykkl2

������������������������������������������������

)

�<a]k]k�?]k]lr�\a]fl�\]j�Mek]lrmf_�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/� 9:d&

=M� Fj&� D� *(-� nge� /&� 9m_mkl� *((/� K&� .+!� �Z]j� \a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k

K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!&
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Ì+&�]af]�H]jkgf�g\]j�]af]�KY[`]�rmj�hgdar]ada[`]f�:]gZY[`lmf_�Ymkk[`j]aZ]f�mf\¼

Z!�Af�9ZkYlr�/�o]j\]f�fY[`�\]e�Ogjl�Ì?jmf\¼�\a]�O�jl]jÌngf�J][`lkYcl]f�\]j�=mjgh�ak[`]f�Mfagf
mf\¼�]af_]^�_l&

-&�FY[`���)-�oaj\�^gd_]f\]j���)-Y�]af_]^�_l2

�Ì��)-Y

FY[`lj�_da[`]�:]fY[`ja[`la_mf_��Z]j�9mkk[`j]aZmf_]f�rmj�n]j\][cl]f�Cgfljgdd]�ae�K[`]f_]f]j
Af^gjeYlagfkkqkl]e

 )!�Akl�]af]�9mkk[`j]aZmf_�rmj�n]j\][cl]f�Cgfljgdd]�fY[`�9jlac]d�+.�9Zk&�)�\]k�:]k[`dmkk]k
*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/��Z]j�\a]�=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]�Fmlrmf_�\]k
K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�\mj[`�]af]�Kl]dd]�\]j�:mf\]kj]hmZdac
<]mlk[`dYf\�af�\Yk�K[`]f_]f]j�Af^gjeYlagfkkqkl]e�]af_]_]Z]f�ogj\]f$�`Yl�\Yk�:mf\]kcjaeafYdYel
ae�=afn]jf]`e]f�eal�\]j�Kl]dd]$�\a]�\a]�9mkk[`j]aZmf_�n]jYfdYkkl�`Yl$�\a]�Z]ljg^^]f]�H]jkgf�fY[`
:]]f\a_mf_�\]j�9mkk[`j]aZmf_��Z]j�\a]�EY�fY`e]�rm�Z]fY[`ja[`la_]f$�kgo]al�\a]�:]fY[`ja[`la_mf_
fa[`l�Ym^�?jmf\�Yf\]j]j�Z]kgf\]j]j�_]k]lrda[`]j�:]klaeemf_]f�ngj_]k]`]f�akl&�<a]�:]fY[`ja[`la_mf_
mfl]jZd]aZl$�o]ff�\Y\mj[`�\a]�<mj[`^�`jmf_�]af]j�j][`le��a_]f�9m^_YZ]�ae�RmkYee]f`Yf_�eal�\]j
9mkk[`j]aZmf_�_]^�`j\]l�o�j\]&�<a]�Kl]dd]$�\a]�\a]�9mkk[`j]aZmf_�n]jYfdYkkl�`Yl$�mfl]jja[`l]l�\Yk
:mf\]kcjaeafYdYel��Z]j�\a]�D�k[`mf_�mf\�\Yj�Z]j$�gZ�\a]�Z]ljg^^]f]�H]jkgf�Z]fY[`ja[`la_l�o]j\]f
cYff&

 *!�Ae�>Ydd]�]af]j�9mkk[`j]aZmf_�fY[`���)/�9Zk&�+�\]k�:mf\]kn]j^Ykkmf_kk[`mlr_]k]lr]k�]j^gd_l�\a]
:]fY[`ja[`la_mf_�YZo]a[`]f\�ngf�9ZkYlr�)�\mj[`�\a]�Kl]dd]$�\a]�\a]�9mkk[`j]aZmf_�n]jYfdYkkl�`Yl$
fY[`�:]]f\a_mf_�\]j�9mkk[`j]aZmf_$�o]ff�]af]�?]^�`j\mf_�\]k�Ro][ck�\]j�9mkk[`j]aZmf_
Ymk_]k[`dgkk]f�o]j\]f�cYff&

 +!�:]a�9mkk[`j]aZmf_]f�rmj�n]j\][cl]f�Cgfljgdd]�\mj[`�Ymkd�f\ak[`]�Kl]dd]f�`Yl�\Yk
:mf\]kcjaeafYdYel�]af]�9mkcmf^l$�\a]�_]e���9jlac]d�-0�9Zk&�+�mf\�,�\]k�JYlkZ]k[`dmkk]k�*((/'-++'BA
mfl]jZda]Z]f�akl$�fY[`lj�_da[`�rm�]jl]ad]f$�o]ff�\a]�\]j�9mkcmf^lk]jl]admf_�]fl_]_]fkl]`]f\]f
Mekl�f\]�]fl^Ydd]f�kaf\&�=k�`Yl�\a]k�ae�RmkYee]foajc]f�eal�\]j�Kl]dd]$�\a]�\a]�9mkk[`j]aZmf_
n]jYfdYkkl�`Yl$�kh�l]kl]fk�rme�ngj_]k]`]f]f�R]alhmfcl�\]j�D�k[`mf_�ae�fYlagfYd]f�L]ad�\]k
K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�rm�hj�^]f&¼

9jlac]d�+

wf\]jmf_�\]k�:mf\]kn]j^Ykkmf_kk[`mlr_]k]lr]k

��)/�9Zk&�+�\]k�:mf\]kn]j^Ykkmf_kk[`mlr_]k]lr]k�nge�*(&�<]r]eZ]j�)11(� :?:d&�A�K&�*1-,$�*1/(!$�\Yk
rmd]lrl�\mj[`���+*�\]k�?]k]lr]k�nge�*+&�Fgn]eZ]j�*((/� :?:d&�A�K&�*-1(!�_]�f\]jl�ogj\]f�akl$�oaj\�oa]
^gd_l�_]�f\]jl2

)&� Af�KYlr�)�oaj\�\a]�9f_YZ]�Ìaf�9jlac]d�11�9Zk&�)�\]k�K[`]f_]f]j�<mj[`^�`jmf_k�Z]j]afcgee]fk
nge�)1&�Bmfa�)11(� :?:d&�)11+�AA�K&�)()($�)11,�AA�K&�.+)$�K<}!¼�\mj[`�\a]�9f_YZ]�Ìaf�9jlac]d
+.�9Zk&�)�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/��Z]j�\a]�=afja[`lmf_$�\]f
:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf¼�mf\�\a]
9f_YZ]�Ì\]k�9jlac]dk�11�9Zk&�+�K<}¼�\mj[`�\a]�9f_YZ]�Ì\]k�9jlac]dk�+.�9Zk&�+�\]k�JYlk%
Z]k[`dmkk]k�*((/'-++'BA¼�]jk]lrl&

*&� Af�KYlr�*�oaj\�\a]�9f_YZ]�Ì9jlac]d�11�9Zk&�,�K<}¼�\mj[`�\a]�9f_YZ]�Ì9jlac]d�+/�\]k
JYlkZ]k[`dmkk]k�*((/'-++'BA¼�]jk]lrl&
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9jlac]d�,

wf\]jmf_�\]j�KljY^hjgr]kkgj\fmf_

��).+]�\]j�KljY^hjgr]kkgj\fmf_�af�\]j�>Ykkmf_�\]j�:]cYffleY[`mf_�nge�/&�9hjad�)10/� :?:d&�A�K&�)(/,$
)+)1!$�\a]�rmd]lrl�\mj[`�9jlac]d�*�\]k�?]k]lr]k�nge�0&�Bmda�*((0� :?:d&�A�K&�)*)*!�_]�f\]jl�ogj\]f�akl$
oaj\�oa]�^gd_l�_]�f\]jl2

)& 9ZkYlr�*�oaj\�oa]�^gd_l�f]m�_]^Ykkl2

Ì *!�<Yk�C]ffr]a[`]f�]af]k�CjY^l^Y`jr]m_]k$�\a]�A\]fla^ara]jmf_kfmee]j�g\]j��m�]j]
C]ffr]a[`fmf_�]af]k�OYkk]j^Y`jr]m_]k$�Dm^l^Y`jr]m_]k�g\]j�]af]k�;gflYaf]jk�cYff
Ymk_]k[`ja]Z]f�o]j\]f$�o]ff�\Yk�>Y`jr]m_�Ym^�]af]�fY[`�9ZkYlr�)�Ymk_]k[`ja]Z]f]�H]jkgf
rm_]dYkk]f�akl�g\]j�\Yk�>Y`jr]m_�g\]j�\]j�;gflYaf]j�ngf�a`j�g\]j�]af]j�Zak`]j�fYe]flda[`�fa[`l
Z]cYffl]f�H]jkgf�_]fmlrl�oaj\$�\a]�]af]j�KljY^lYl�ngf�]j`]Zda[`]j�:]\]mlmf_�n]j\�[`la_�akl&¼

*& 9ZkYlr�+�oaj\�oa]�^gd_l�f]m�_]^Ykkl2

Ì +!�Ae�>Ydd]�]af]k�9flj]^^]fk�c�ff]f�Ym[`�h]jkgf]fZ]rg_]f]�<Yl]f�]af]k�:]_d]al]jk�\]j
Ymk_]k[`ja]Z]f]f�H]jkgf$�\]k�>�`j]jk�]af]k�fY[`�9ZkYlr�*�Ymk_]k[`ja]Z]f]f�>Y`jr]m_k�g\]j�\]k
Fmlr]jk�]af]k�fY[`�9ZkYlr�*�Ymk_]k[`ja]Z]f]f�;gflYaf]jk�_]e]d\]l�o]j\]f&¼

9jlac]d�-

wf\]jmf_�\]k�?]k]lr]k�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f

<a]�9jlac]d�*�Zak�/�\]k�?]k]lr]k�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f�nge�)1&�Bmfa�)11(�Z]lj]^^]f\�\]f
k[`jallo]ak]f�9ZZYm�\]j�Cgfljgdd]f�Yf�\]f�_]e]afkYe]f�?j]fr]f�nge�)-&�Bmda�)11+� :?:d&�)11+�AA�K&
)()(!$�\Yk�rmd]lrl�\mj[`�9jlac]d�/�mf\�)(�9Zk&�.�\]k�?]k]lr]k�nge�-&�BYfmYj�*((/� :?:d&�A�K&�*!�_]�f\]jl
ogj\]f�akl$�o]j\]f�Ym^_]`gZ]f&

9jlac]d�.

wf\]jmf_�\]k�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k

<Yk�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr�nge�-&�BYfmYj�*((/� :?:d&�A�K&�*!�oaj\�oa]�^gd_l
_]�f\]jl2

)&�9jlac]d�)(�9Zk&�.�oaj\�oa]�^gd_l�_]^Ykkl2

Ì .!���)-Y�9Zk&�*�\]k�:mf\]kcjaeafYdYel_]k]lr]k�nge�/&�Bmda�)11/� :?:d&�A�K&�).-1!$�rmd]lrl
_]�f\]jl�\mj[`�9jlac]d�*�\]k�?]k]lr]k�nge�S=afk]lr]f2�<Ylme�mf\�>mf\kl]dd]�\a]k]k�?]k]lr]kU$
oaj\�Ym^_]`gZ]f&¼

*&�9jlac]d�))�oaj\�oa]�^gd_l�_]�f\]jl2

Y!�<Yk�fY[`�\]e�Ogjl�ÌL]jjgjakemkZ]c�eh^mf_k_]k]lr¼�kl]`]f\]�Ogjl�Ìmf\¼�oaj\�\mj[`�]af�CgeeY
]jk]lrl&

Z!�FY[`�\]f�O�jl]jf�Ì\a]k]k�?]k]lr¼�o]j\]f�\a]�O�jl]j�Ìmf\�\Yk�?]k]lr�nge�S=afk]lr]f2�<Ylme�mf\
>mf\kl]dd]�\a]k]k�?]k]lr]kU¼�]af_]^�_l&

[!�<a]�9f_YZ]�Ì\]k�?]k]lr]k�rmj�wf\]jmf_�\]k�?]k]lr]k�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f�nge�)1&
Bmfa�)11(¼�oaj\�\mj[`�\a]�9f_YZ]�Ì\]k���)-Y�9Zk&�*�\]k�:mf\]kcjaeafYdYel_]k]lr]k¼�]jk]lrl&

9jlac]d�/
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AfcjY^llj]l]f

 )!�<a]k]k�?]k]lr�ljall�Yf�\]e�LY_�af�CjY^l$�YZ�\]e�\a]�N]jgj\fmf_� =?!�Fj&�)10/'*((.�\]k�=mjgh�ak[`]f
HYjdYe]flk�mf\�\]k�JYl]k�nge�*(&�<]r]eZ]j�*((.�mf\�\]j�:]k[`dmkk�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa
*((/��Z]j�\a]�=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f
?]f]jYlagf� KAK�AA!�Yfo]f\ZYj�kaf\&�<Yk�:mf\]keafakl]jame�\]k�Aff]jf�_aZl�\]f�LY_�\]k�AfcjY^llj]l]fk�ae
:mf\]k_]k]lrZdYll�Z]cYffl&

 *!�9jlac]d�)+�9Zk&�*�\]k�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k�Zd]aZl�mfZ]j�`jl&
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:]_j�f\mf_

=jkl]j�L]ad2�9dd_]e]af]k

9&�9fdYkk�mf\�Ra]dk]lrmf_�\]k�=flomj^k

<a]�N]jgj\fmf_�mf\�\]j�:]k[`dmkk�\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k��Z]j�\a]�=afja[`lmf_$�\]f
:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j� Af^gjeYlagfkkqkl]ek�\]j� ro]al]f�?]f]jYlagf�  KAK� AA!� ]jk]lr]f
\]f�Zak`]ja_]f�Lal]d�AN�\]k�K[`]f_]f]j�<mj[`^�`jmf_k�Z]j]afcgee]fk&

<Yk�?]k]lr�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f�nge�)1&�Bmfa�)11(�Z]lja^^l�\]f�k[`jallo]ak]f�9ZZYm�\]j
Cgfljgdd]f�Yf�\]f�_]e]afkYe]f�?j]fr]f�mf\�faeel�Ym^�\a]�]jk]lrl]f�9jlac]d�:]rm_&

Ra]d� \]k� ?]k]lr]flomj^k� akl� \a]� 9fhYkkmf_� \]j� fYlagfYd]f� J][`lkngjk[`ja^l]f� Yf� \a]� _]�f\]jl]f
]mjgh�ak[`]f�Ngjk[`ja^l]f&

:&�O]k]flda[`]�K[`o]jhmfcl]�\]k�=flomj^k

<]j� =flomj^� �Z]j^�`jl� \a]� Zak`]j� ae� ?]k]lr� rm� \]e� K[`]f_]f]j� }Z]j]afcgee]f� _]j]_]dl]f
Rmkl�f\a_c]alkrmo]akmf_]f�Yf�\Yk�:mf\]kcjaeafYdYel�af�\Yk�:mf\]kcjaeafYdYel_]k]lr� :C9?!&�>]jf]j
oaj\� \a]� 9mkk[`j]aZmf_kZ]^m_fak� ^�j� >Y`jr]m_]� af� \]j� KljY^hjgr]kkgj\fmf_� \]f� E�_da[`c]al]f� \]k
JYlkZ]k[`dmkk]k�Yf_]hYkkl&

;&�>afYfra]dd]�9mkoajcmf_]f

)&�>afYfra]dd]�9mkoajcmf_]f�Ym^�\]f�:mf\]k`Ymk`Ydl

<mj[`� \a]� =f\]� *((/� ]j^gd_l]� =jo]al]jmf_� \]k� K[`]f_]f%JYme]k� mf\� \a]� =af^�`jmf_� \]k� K[`]f_]f]j
Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf�]flkl]`l�]af�^afYfra]dd]j�E]`jYm^oYf\�Z]ae�:mf\&

Y!�H]jkgf]dd]j�E]`jYm^oYf\

Ae� N]j_d]a[`� rme� KlYf\� nge� =f\]� *((.� `YZ]f� ka[`� eal� \]j� =jo]al]jmf_� \]k� K[`]f_]f%JYme]k� \a]
9mkk[`j]aZmf_krY`d]f� me� --� �� Ym^� [aj[Y� *.� Eag&� >Y`f\mf_]f� ]j`�`l&� Ae� BY`j� *((/� oYj� Z]a� \]f
>Y`f\mf_klj]^^]jf� eal� <]mlk[`dYf\Z]rm_� ]af� 9fkla]_� ngf� ]loY� +(� �� rm� n]jr]a[`f]f$� gZog`d� \a]
=jo]al]jmf_�\]k�K[`]f_]fjYme]k�`a]j�d]\a_da[`�^�j�\a]�d]lr]f�,�EgfYl]�rme�LjY_]f�cYe&

<Yk�>Y`f\mf_kngdme]f�^�j�\a]�>Y`f\mf_�oaj\�me�[Y&�/0���Yfkl]a_]f&�@a]j\mj[`�]flkl]`l�]af�E]`jZ]\Yj^
af� @�`]� ngf� +-� Kl]dd]f� ae� :C9� ^�j� \]f� ]j_�fr]f\]f� Af^gjeYlagfkYmklYmk[`� ae� 9fk[`dmkk� Yf
>Y`f\mf_klj]^^]j&

9mk_]`]f\� ngf� \]e� ae� JY`e]f� ]af]j� Gj_YfakYlagfkhj�^mf_� ae� BY`j]� *((+� ^]kl_]d]_l]f
H]jkgfYdZ]j][`fmf_kk[`d�kk]d�]j_aZl�ka[`�Z]a�\]e�_]fYffl]f�>Y`f\mf_ke]`jYm^cgee]f�]af�rmk�lrda[`]j
H]jkgfYdZ]\Yj^� ngf� -,� HdYfkl]dd]f'Kl]dd]f$� \]j� ka[`� b]\g[`� \mj[`� =^^]clanal�lk_]oaff]� mf\� afl]jf]
Men]jdY_]jmf_�ae�:C9�Ym^�]af]f�lYlk�[`da[`]f�:]\Yj^�ngf�+-�HdYfkl]dd]f'Kl]dd]f�j]\mra]jl&

Z!�>afYfra]dd]j�E]`jYm^oYf\&

<mj[`�\a]�=floa[cdmf_�\]k�fYlagfYd]f�9fl]adk�Ye�K[`]f_]f]j�Af^gjeYlagfkkqkl]e�\]j�ro]al]f�?]f]jYlagf
]flkl]`]f� Cgkl]f� ngf� .� Eag&� =mjg&� <a]� =floa[cdmf_� akl� rme� L]ad� YZ_]k[`dgkk]f&� <]j� Zak� rmj
AfZ]lja]ZfY`e]�ae�@Ymk`YdlkbY`j�*((1�fg[`�]j^gj\]jda[`]�:]\Yj^�Z]lj�_l�)$)+-�Eag&�=mjg&
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Kl]dd]f�kgoa]�H]jkgfYd%�mf\�KY[`cgkl]f�o]j\]f�Ymk�\]e�@Ymk`Ydl�\]k�:C9�rmj�N]j^�_mf_�_]kl]ddl&

*&�>afYfra]dd]�9mkoajcmf_]f�Ym^�\a]�@Ymk`Ydl]�\]j�D�f\]j�mf\�Cgeemf]f

<mj[`�\a]k]k�?]k]lr�o]j\]f�\a]�@Ymk`Ydl]�\]j�D�f\]j�mf\�\]j�Cgeemf]f�fa[`l�rmk�lrda[`�Z]dYkl]l&

<&�Kgfkla_]�Cgkl]f

<mj[`�\a]k]k�?]k]lr�]flkl]`]f�c]af]�Cgkl]f�^�j�\a]�Oajlk[`Y^l&�<a]k]k�?]k]lr�oaj\�c]af]�9mkoajcmf_]f
Ym^�\a]�=afr]dhj]ak]�mf\�\Yk�Hj]akfan]Ym$� afkZ]kgf\]j]�\Yk�N]jZjYm[`]jhj]akfan]Ym$�mf\�\a]�Cgkl]f� ^�j
kgraYd]�Ka[`]jmf_kkqkl]e]�`YZ]f&

=&�:�jgcjYla]cgkl]f

=k� ]flkl]`]f� ^�j� \a]� Oajlk[`Y^l$� ^�j� \a]� :�j_]jaff]f� mf\� :�j_]j� mf\� \a]� N]joYdlmf_� c]af]� f]m]f
:�jgcjYla]cgkl]f&�<a]�fY[`lj�_da[`]�:]fY[`ja[`la_mf_��Z]j�9mkk[`j]aZmf_]f�rmj�n]j\][cl]f�Cgfljgdd]�ae
K[`]f_]f]j� Af^gjeYlagfkkqkl]e� oaj\� Ymk� \]e� ?]k]lr� rme� K[`]f_]f]j� 9Zcgee]f� af� \Yk� :C9?
�Z]j^�`jl&

=af]�9m^_YZ]f]jd]\a_mf_�\mj[`�HjanYl]�cgeel�Ymk�\Yl]fk[`mlrj][`lda[`]f�?j�f\]f�fa[`l�af�:]ljY[`l&

>&�?d]a[`kl]ddmf_khgdalak[`]�?]k]lr]k^gd_]fYZk[`�lrmf_

<a]� _d]a[`kl]ddmf_khgdalak[`]f� 9mkoajcmf_]f� omj\]f� _]e��� �� *� \]k� :mf\]k_d]a[`kl]ddmf_k_]k]lr]k
 :?d]a?!� mf\� �� *�??G� Yf`Yf\� \]j� 9jZ]alk`ad^]� Ì?]f\]j� EYafklj]Yeaf_� Z]a� \]j� NgjZ]j]almf_� ngf
J][`lkngjk[`ja^l]f¼�\]j�Afl]jeafakl]ja]dd]f�9jZ]alk_jmhh]�?]f\]j�EYafklj]Yeaf_�_]hj�^l&�<Yk�?]k]lr�`Yl
_d]a[`kl]ddmf_khgdalak[`�o]\]j�hgkalan]�fg[`�f]_Ylan]�9mkoajcmf_]f&�<a]�J]_]dmf_]f�kaf\�]flkhj][`]f\��
)�9Zk&�*�KYlr�)�:?d]a?�_]k[`d][`l]j_]j][`l�^gjemda]jl&

?&�:]^jaklmf_�mf\�=nYdmYlagf

<]j� mermk]lr]f\]� JYlkZ]k[`dmkk� _adl� mfZ]^jakl]l$� ]af]� :]^jaklmf_� \]k� ?]k]lr]k� akl� \Y`]j� fa[`l
ngjrmf]`e]f&�<a]� J]_]dmf_]f� rmj�9mkk[`j]aZmf_� \]j�FY[`ja[`l]f\a]fkl]� ae� KAK�o]j\]f� ngj� \]e� )(&
BYfmYj� *()*� mfl]j� =afZ]ra]`mf_� ngf� oakk]fk[`Y^lda[`]f� KY[`n]jklYf\� ]nYdma]jl�  9jlac]d� ))� \]k
L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k!&�<j]a�BY`j]�fY[`�\]j�AfZ]lja]ZfY`e]�\]k�KAK�AA�]j^gd_l�]af]
?]kYelZ]o]jlmf_� \]k�KAK� AA� \mj[`� \a]�Cgeeakkagf&�9Z`�f_a_� nge�=j_]Zfak� \a]k]j�?]kYelZ]o]jlmf_
oaj\�]af]�:]o]jlmf_�\]j�aff]jklYYlda[`]f�Mek]lrmf_�ngj_]fgee]f&

Ro]al]j�L]ad2�Rm�\]f�]afr]df]f�Ngjk[`ja^l]f

Rm�9jlac]d�)� 9fo]f\ZYjc]al�\]k�KAK%AA%:]k[`dmkk]k!

9jlac]d� )� Z]klaeel$� \Ykk� Z]a� \]j� hgdar]ada[`]f� mf\� bmklara]dd]f� RmkYee]fYjZ]al� af� KljY^kY[`]f�eal� \]f
Eal_da]\klYYl]f�\]j�=mjgh�ak[`]f�Mfagf�\]j�:]k[`dmkk�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/��Z]j�\a]
=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j� Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf
 KAK�AA!�Yfo]f\ZYj�akl&�Af�:]rm_�Ym^�<Yl]f�Z]jealldmf_]f�roak[`]f�\]f�Eal_da]\klYYl]f�\]j�=mjgh�ak[`]f
Mfagf�akl�f]Z]f�\]j�9fo]f\mf_�\]k�KAK%AA%:]k[`dmkk]k�\a]�}Z]jealldmf_�h]jkgf]fZ]rg_]f]j�<Yl]f�Ym[`
Ym^_jmf\�Yf\]j]j�J][`lk_jmf\dY_]f�g\]j�Ym^�Yf\]j]f�?]k[`�^lko]_]f�e�_da[`&�<Y�\a]�N]jgj\fmf_� =?!
Fj&� )10/'*((.� \]k� =mjgh�ak[`]f� HYjdYe]flk� mf\� \]k� JYl]k� nge� *(&� <]r]eZ]j� *((.� =afja[`lmf_$� \]f



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

:]lja]Z�mf\�\a]�Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�kgoa]�\a]
N]jgj\fmf_�  =?!�Fj&� )10.'*((.�\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\� \]k�JYl]k� nge�*(&�<]r]eZ]j� *((.
�Z]j�\]f�Rm_Yf_�ngf�^�j�\a]�9mkkl]ddmf_�ngf�C^r%RmdYkkmf_kZ]k[`]afa_mf_]f�rmkl�f\a_]f�<a]fklkl]dd]f
\]j� Eal_da]\klYYl]f� rme� K[`]f_]f]j� Af^gjeYlagfkkqkl]e� \]j� ro]al]f� ?]f]jYlagf�  KAK� AA!� mfeall]dZYj
Yfo]f\ZYj�kaf\$�Z]\Yj^�]k�^�j�ka]�c]af]j�]flkhj][`]f�J]_]dmf_&

Rm�9jlac]d�*� wf\]jmf_�\]k�:mf\]kcjaeafYdYel_]k]lr]k!

Rm�Fmee]j�)

Fmee]j�)�]fl`�dl�\a]�fglo]f\a_]�9fhYkkmf_�\]j�Af`Ydlk�Z]jka[`l&

Rm�Fmee]j�*� F]m]j�9ZkYlr�)Y�\]k���+�!

<a]�Zak`]j�ae�9jlac]d�.�\]k�?]k]lr]k�rme�K[`]f_]f]j�}Z]j]afcgee]f�_]j]_]dl]�9m^_YZ]frmo]akmf_�Ydk
R]fljYdkl]dd]� Yf� \Yk� :mf\]kcjaeafYdYel� oaj\� af� \Yk� :mf\]kcjaeafYdYel_]k]lr� �Z]j^�`jl&� 9m^� \a]
Ymk\j�[cda[`]� :]rm_fY`e]� Ym^� 9jlac]d� /� 9Zk&� )� Zro&� *� \]j� N]jgj\fmf_�  =?!� Fj&� )10/'*((.� \]k
=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k� nge�*(&�<]r]eZ]j� *((.�mf\� \]k�:]k[`dmkk]k�*((/'-++'BA� \]k
JYl]k� nge� )*&� Bmfa� *((/� �Z]j� \a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k� K[`]f_]f]j
Af^gjeYlagfkkqkl]ek� \]j� ro]al]f� ?]f]jYlagf�  KAK� AA!� oaj\� n]jra[`l]l$� \Y� ]k� ka[`� `a]jZ]a� fmj� me� ]af]
\]cdYjYlgjak[`]�N]jo]akmf_�`Yf\]df�mf\�\a]�N]jkl�f\da[`c]al�\]j�Fgje�`a]jmfl]j�d]a\]f�o�j\]&

<a]� :]rm_fY`e]� Ym^� \Yk� hgdar]ada[`]� Af^gjeYlagfkkqkl]e� af� KYlr� *� kl]ddl� cdYj$� \Ykk� ]k� ka[`� Z]a� \]f
9mkk[`j]aZmf_]f� ae� K[`]f_]f]j� Af^gjeYlagfkkqkl]e� fa[`l� me� ]af� ]a_]fkl�f\a_]k� Af^gjeYlagfkkqkl]e$
kgf\]jf�me�]af]f�afl]_jYd]f�:]klYf\l]ad�\]k�hgdar]ada[`]f�Af^gjeYlagfkkqkl]ek�`Yf\]dl�mf\� afkgo]al�\a]
^�j�\a]k]k�Kqkl]e�_]dl]f\]f�Ngjk[`ja^l]f�9fo]f\mf_�^af\]f&�<a]k�\a]fl�Ym[`�\]j�Fmlrmf_�ngj`Yf\]f]j
?]k[`�^lkhjgr]kk]�mf\�Gj_YfakYlagfkkljmclmj]f&

<Yk� ae� hgdar]ada[`]f� Af^gjeYlagfkkqkl]e� Z]lja]Z]f]� fYlagfYd]� KAK� AA� Kqkl]e�  F&KAK� AA!� kl]ddl� af
<]mlk[`dYf\� \a]� fYlagfYd]� Cgha]� \]j� KAK%AA%<Yl]fZYfc� \Yj�  9jlac]d� ,� 9Zk&� )� :m[`klYZ]� Z� \]k
JYlkZ]k[`dmkk]k�af�N]jZaf\mf_�eal���))�9Zk&�)�:C9?!

<mj[`� \]f� N]jo]ak� Ym^� \]f� ae� RmkYee]f`Yf_� eal� \]e� ?]k]lr� rmj� 9Zo]`j� ngf� ?]^Y`j]f� \]k
afl]jfYlagfYd]f� L]jjgjakemk� _]�f\]jl]f� �� ))� 9Zk&� .� oaj\� ]flkhj][`]f\� 9jlac]d�)*� \]k� JYlkZ]k[`dmkk]k
ka[`]j_]kl]ddl$�\Ykk� b]\]j�Rm_ja^^�Ym^�KAK%AA%<Yl]f�mf\� b]\]j�9mklYmk[`�kgd[`]j�<Yl]f�hjglgcgdda]jl�oaj\&
<a]�Hjglgcgdd]�]fl`Ydl]f�afkZ]kgf\]j]�\a]�@aklgja]�\]j�9mkk[`j]aZmf_]f$�\Yk�<Ylme�mf\�\a]�M`jr]al�\]j
<Yl]f�Z]jealldmf_$� \a]� ^�j� \a]� 9Z^jY_]� n]jo]f\]l]f� <Yl]f$� \a]� 9f_YZ]f� rm� \]f� �Z]jeall]dl]f� <Yl]f
kgoa]�\]f�FYe]f�\]j�rmkl�f\a_]f�:]`�j\]�mf\�\]j�^�j�\a]�N]jYjZ]almf_�n]jYflogjlda[`]f�H]jkgf&

Rm_d]a[`�o]j\]f�\mj[`�\]f�N]jo]ak��Z]j���))�9Zk&�.�KYlr�,�:C9?�a&�N&�e&���1�:mf\]k\Yl]fk[`mlr_]k]lr
 :<K?!� \a]� fY[`� 9jlac]d� )(� \]k� JYlkZ]k[`dmkk]k� ]j^gj\]jda[`]f� l][`fak[`]f� <Yl]fk[`mlreY�fY`e]f
_]j]_]dl&

<mj[`�\]f�af���+�9Zk&�)Y�Ym^_]fgee]f]f�N]jo]ak�Ym^�\Yk�hgdar]ada[`]�Af^gjeYlagfkkqkl]e�kaf\�Ym[`�\a]
J]_]dmf_]f�rmj�\Yl]fk[`mlrj][`lda[`]f�N]jYflogjlda[`c]al�ae�hgdar]ada[`]f�Af^gjeYlagfkkqkl]e�fY[`���)*
Ym^�\Yk�F&KAK� AA�Yfo]f\ZYj&�<a]k�Z]\]ml]l� afkZ]kgf\]j]$�\Ykk�\a]�N]jYflogjlmf_� ^�j�\a]�<Yl]f�Z]a�\]j
YZjm^]f\]f�Kl]dd]�da]_l�mf\�\a]k]�ae�JY`e]f�a`j]j�J][`le��a_c]alkhj�^mf_�fY[`���)*�9Zk&�*�KYlr�)�Ym[`
\a]�Ngj_YZ]f�\]k�JYlkZ]k[`dmkk]k�rm�Z]j�[cka[`la_]f�`Yl� 9jlac]d�)+�\]k�JYlkZ]k[`dmkk]k!&

FY[`���))�9Zk&�*�KYlr�*�a&�N&�e&���+,�kaf\�\a]�L]adf]`e]j�Yf�\]e�ae�hgdar]ada[`]f�Af^gjeYlagfkkqkl]e
Z]lja]Z]f]f� F&KAK� AA$� \a]� 9jl� \]j� rm� kh]a[`]jf\]f� h]jkgf]fZ]rg_]f]f� <Yl]f$� \a]� 9fda]^]jmf_� g\]j
=af_YZ]� \]j� rm� kh]a[`]jf\]f� <Yl]f� mf\� \a]� NgjYmkk]lrmf_]f$� mfl]j� \]f]f� af� \]j� <Yl]a� _]kh]a[`]jl]
h]jkgf]fZ]rg_]f]� <Yl]f� Yf� o]d[`]� =eh^�f_]j� mf\� af� o]d[`]e� N]j^Y`j]f� �Z]jeall]dl� o]j\]f$� af� \]j
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=jja[`lmf_kYfgj\fmf_� ^]klrmd]_]f&� 9m^� \a]k]� O]ak]� ]j^gd_l� \a]� }Z]jealldmf_� \]j� YZ^jY_]Z]j][`la_l]f
:]`�j\]f�fY[`�9jlac]d�,.�9Zk&�0�\]k�JYlkZ]k[`dmkk]k&

<Yk� J][`l� \]j� :]ljg^^]f]f� Ym^� 9mkcmf^l$� :]ja[`la_mf_� mfja[`la_]j� <Yl]f� mf\� D�k[`mf_� mfj][`le��a_
_]kh]a[`]jl]j�<Yl]f� 9jlac]d�-0�\]k�JYlkZ]k[`dmkk!�akl��Z]j�\]f�N]jo]ak�af���+�9Zk&�)Y�a&�N&�e&���)*�9Zk&
-� kgoa]� �� +*� ka[`]j_]kl]ddl$� \]j� Ydk� <jall]� k[`�lr]f\]� Fgje� Ym[`� kmZb]clan]� J][`l]� Ym^� :]ja[`la_mf_$
D�k[`mf_�mf\�Kh]jjmf_�_]o�`jd]akl]l&

9mk� �� +�9Zk&�)Y� a&�N&�e&� \]f� ��� ))� mf\� )*�9Zk&� +� ^gd_l$� \Ykk� \]j� g\]j� \a]�:mf\]kZ]Ym^ljY_l]� ^�j� \]f
<Yl]fk[`mlr�mf\�\a]�Af^gjeYlagfk^j]a`]al�fYlagfYd]�CgfljgddafklYfr�^�j�\]f�fYlagfYd]f�L]ad�\]k�K[`]f_]f]j
Af^gjeYlagfkkqkl]ek�akl� 9jlac]d�.(�\]k�JYlkZ]k[`dmkk]k!&

K[`da]�da[`�oaj\�cdYj_]kl]ddl$�\Ykk�\Yk�:mf\]kcjaeafYdYel�\a]�r]fljYd]�fYlagfYd]�Kl]dd]�^�j�\]f�9mklYmk[`
ngf�RmkYlraf^gjeYlagf]f$�\&`&�KAJ=F=%:�jg�ae�Kaff]�ngf���/�9Zk&�*�\]k�JYlkZ]k[`dmkk]k�akl&�<Yeal� akl
\Yk�:C9�m&�Y&�rmkl�f\a_�^�j�\]f�9mklYmk[`�Ydd]j�RmkYlraf^gjeYlagf]f�ae�=afcdYf_�eal�\]f�:]klaeemf_]f
\]k�KAJ=F=�@Yf\Zm[`k$�^�j�\a]�}Z]jhj�^mf_�\]j�ImYdal�l�\]j�af�\Yk�KAK�AA�]af_]_]Z]f]f�<Yl]f�mf\�\a]
C]ffr]a[`fmf_�ngf�>Y`f\mf_]f�Z]a�Ngddklj][cmf_k`af\]jfakk]f&

Rm�Fmee]j�+� =j_�frmf_���),�9Zk&�,!

<]j� ZakdYf_� af� �� ),� 9Zk&� ,� :C9?� ]fl`Ydl]f]� N]jo]ak� Ym^� n�dc]jj][`lda[`]� N]jlj�_]� \][cl� fa[`l� \]f
JYlkZ]k[`dmkk�rme�KAK�AA�YZ&�<Y`]j�akl�]af�]j_�fr]f\]j�N]jo]ak�Ym^�J][`lkYcl]�\]j�=mjgh�ak[`]f�Mfagf
]j^gj\]jda[`&

Rm�Fmee]j�,

Y!�F]m^Ykkmf_���)-�9Zk&�)�Fj&�+

�� )-� 9Zk&� )� Fj&� +� ]fl`�dl� Zak`]j� ]af]� J]_]dmf_� rmj� 9mkk[`j]aZmf_� ngf� Yelda[`]f� C]ffr]a[`]f� ngf
CjY^l^Y`jr]m_]f&�<a]�J]_]dmf_�oaj\�me�\a]�af�9jlac]d�+.�9Zk&�)�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k
nge� )*&� Bmfa� *((/� �Z]j� \a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k� K[`]f_]f]j
Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf�  KAK� AA!� ngj_]k]`]f]f�E�_da[`c]al]f�\]j�9mkk[`j]aZmf_]f
ngf� OYkk]j%� mf\� Dm^l^Y`jr]m_]f� mf\� ;gflYaf]jf� ]j_�frl&� <]k`YdZ� oaj\� \a]� Ngjk[`ja^l� Ym^� KY[`]f
]jo]al]jl&� <a]k� kaf\� afkZ]kgf\]j]� C]ffr]a[`]f� ngf� CjY^l^Y`jr]m_]f$� A\]fla^ara]jmf_kfmee]jf� g\]j
�m�]j]�C]ffr]a[`fmf_]f�ngf�OYkk]j^Y`jr]m_]f$�Dm^l^Y`jr]m_]f�g\]j�;gflYaf]jf&

Z!�=j_�frmf_���)-�9Zk&�/

<]j� ZakdYf_� af� �� )-� 9Zk&� /� :C9?� ]fl`Ydl]f]� N]jo]ak� Ym^� n�dc]jj][`lda[`]� N]jlj�_]� \][cl� fa[`l� \]f
JYlkZ]k[`dmkk�rme�KAK�AA�YZ&�<Y`]j�akl�]af�]j_�fr]f\]j�N]jo]ak�Ym^�J][`lkYcl]�\]j�=mjgh�ak[`]f�Mfagf
]j^gj\]jda[`&

Rm�Fmee]j�-� F]m]j���)-Y!

<a]� Zak`]j� af�9jlac]d� 11� K<}�_]j]_]dl]f�9mkk[`j]aZmf_]f� rmj� n]j\][cl]f�J]_aklja]jmf_� g\]j� _]ra]dl]f
Cgfljgdd]�kaf\�af�\]f�9jlac]df�+.�mf\�+/�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/��Z]j
\a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k� K[`]f_]f]j� Af^gjeYlagfkkqkl]ek� \]j� ro]al]f
?]f]jYlagf� KAK�AA!��Z]j^�`jl�ogj\]f&�>�j�\]f�Zak`]ja_]f�:]_ja^^�\]j�n]j\][cl]f�J]_aklja]jmf_�oaj\�\YZ]a
fmfe]`j�\]j�:]_ja^^�\]j�n]j\][cl]f�Cgfljgdd]�n]jo]f\]l&�=af]�af`Ydlda[`]�N]j�f\]jmf_�\]j�EY�fY`e]�akl
\Yeal� fa[`l� n]jZmf\]f&� :]a� \]j� 9mkk[`j]aZmf_]f� rmj� n]j\][cl]f� Cgfljgdd]� o]j\]f� \a]� Yfd�kkda[`� ngf
?j]frcgfljgdd]f� mf\� kgfkla_]f� hgdar]ada[`]f� mf\� rgddj][`lda[`]f� }Z]jhj�^mf_]f� _]ogff]f]f
Af^gjeYlagf]f�Yf�\a]�Ymkk[`j]aZ]f\]�Kl]dd]��Z]jeall]dl� 9mkk[`j]aZmf_�rmj�:]gZY[`lmf_$�r&�:&���).+]�\]j
KljY^hjgr]kkgj\fmf_� KlHG!�g\]j���+)�\]k�:mf\]khgdar]a_]k]lr]k� :Hgd?!&

9ZkYlr� )2� <a]� Zak`]j� af� 9jlac]d� -� 9Zk&� )� \]k� ?]k]lr]k� rme� K[`]f_]f]j� }Z]j]afcgee]f� _]j]_]dl]
Af^gjeYlagf� ngf� :]ljg^^]f]f� �Z]j� 9mkk[`j]aZmf_]f� rmj� n]j\][cl]f� J]_aklja]jmf_� oaj\� af� \Yk
:mf\]kcjaeafYdYel_]k]lr��Z]j^�`jl�mf\�\a]�:]rm_fY`e]f�Yf_]hYkkl&
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9ZkYlr� *2� <a]� Zak`]j� af� 9jlac]d� -� 9Zk&� )Y� \]k� ?]k]lr]k� rme� K[`]f_]f]j� }Z]j]afcgee]f� _]j]_]dl]
Af^gjeYlagf� ngf� :]ljg^^]f]f� �Z]j� 9mkk[`j]aZmf_]f� rmj� n]j\][cl]f� J]_aklja]jmf_� \mj[`� \]f
N]j^Ykkmf_kk[`mlr$� \]f� Eadal�jak[`]f� 9Zk[`aje\a]fkl� g\]j� \]f� :mf\]kfY[`ja[`l]f\a]fkl� oaj\� af� \Yk
:mf\]kcjaeafYdYel_]k]lr��Z]j^�`jl&

9ZkYlr� +2� <Yk� Zak`]j� af� 9jlac]d� -� 9Zk&� *� \]k� ?]k]lr]k� rme� K[`]f_]f]j� }Z]j]afcgee]f� _]j]_]dl]
N]j^Y`j]f� Z]lj]^^]f\� \a]� 9mkk[`j]aZmf_� ]af]j� H]jkgf� rmj� n]j\][cl]f� J]_aklja]jmf_� \mj[`� Ymkd�f\ak[`]
Kl]dd]f� oaj\� af� \Yk� :mf\]kcjaeafYdYel_]k]lr� �Z]j^�`jl&� <a]� 9mkcmf^lk]jl]admf_� ]j^gd_l� \mj[`� \Yk
:mf\]kcjaeafYdYel$�kgZYd\�\a]�\]j�9mkcmf^lk]jl]admf_�]fl_]_]fkl]`]f\]f�Mekl�f\]�]fl^Ydd]f�kaf\&

Rm�9jlac]d�+� wf\]jmf_�\]k���)/�\]k�:mf\]kn]j^Ykkmf_kk[`mlr_]k]lr]k!

<a]� Zak`]ja_]f� :]rm_fY`e]f� Ym^� 9jlac]d� 11� \]k� K[`]f_]f]j� <mj[`^�`jmf_k�Z]j]afcgee]fk� o]j\]f
\mj[`�\a]�]flkhj][`]f\]f�:]rm_fY`e]f�Ym^�\]f�:]k[`dmkk�*((/'-++'BA�\]k�JYl]k�nge�)*&�Bmfa�*((/��Z]j
\a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k� K[`]f_]f]j� Af^gjeYlagfkkqkl]ek� \]j� ro]al]f
?]f]jYlagf� KAK�AA!�]jk]lrl&

<a]�ae�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr�nge�-&�BYfmYj�*((/� :?:d&�A�K&�*!�Z]j]alk�n]jc�f\]l]
9m^`]Zmf_�\]k��)/�9Zk&�+�Zd]aZl�\mj[`�\a]�wf\]jmf_�mfZ]j�`jl&

Rm�9jlac]d�,� wf\]jmf_�\]k���).+]�9Zk&�*�mf\�+�\]j�KljY^hjgr]kkgj\fmf_!

��).+]�9Zk&�*�KlHG�j]_]dl�Z]j]alk�\a]�9mkk[`j]aZmf_�ngf�CjY^l^Y`jr]m_]f&�<a]�J]_]dmf_�oaj\�me�\a]�af
9jlac]d�+.�9Zk&�)�\]k�:]k[`dmkk]k�*((/'-++'BA�\]k�JYl]k�nge�)*&� Bmfa�*((/��Z]j�\a]�=afja[`lmf_$�\]f
:]lja]Z� mf\� \a]� Fmlrmf_� \]k� K[`]f_]f]j� Af^gjeYlagfkkqkl]ek� \]j� ro]al]f� ?]f]jYlagf�  KAK� AA!
ngj_]k]`]f]f� E�_da[`c]al]f� \]j� 9mkk[`j]aZmf_]f� ngf� OYkk]j%� mf\� Dm^l^Y`jr]m_]f� mf\� ;gflYaf]jf
]j_�frl&� <a]� kh]ra]dd]� J]_]dmf_� ae�@afZda[c� Ym^� >Y`jr]m_]� mf\� ;gflYaf]j� ]j^gd_l$� o]ad� ka[`� af� \a]k]f
>�dd]f�fa[`l�k]dl]f�]af�H]jkgf]fZ]rm_�`]jkl]dd]f�d�kkl&�<a]�9mkk[`j]aZmf_�ngf�Yf\]j]f�?]_]fkl�f\]f$�\a]
\a]k]f� H]jkgf]fZ]rm_� fa[`l� Ym^o]ak]f$� cYff� o]al]j`af� Ym^� :Ykak� \]j� Ydd_]e]af]f� =jealldmf_kZ]^m_fak
fY[`���).+�KlHG�]j^gd_]f&

<a]�wf\]jmf_�\]k�9ZkYlr]k�+�akl�>gd_]�f\]jmf_�rmj�wf\]jmf_�\]k�9ZkYlr]k�*&

Rm�9jlac]d�-� wf\]jmf_�\]k�?]k]lr]k�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f!

<Yk� Hjglgcgdd�  Fj&� *!� rmj� =afZ]ra]`mf_� \]k� K[`]f_]f%:]kalrklYf\k� af� \]f� JY`e]f� \]j� =mjgh�ak[`]f
Mfagf�  9:d� =M� Fj&� ;� +,(� nge� )(&� Fgn]eZ]j� )11/� K&� 1+!� �Z]j^�`jl]� \Yk� K[`]f_]f]j
<mj[`^�`jmf_k�Z]j]afcgee]f� af� \]f� =M%J][`lkjY`e]f&� <a]� N]jgj\fmf_� mf\� \]j� :]k[`dmkk� \]k
=mjgh�ak[`]f� HYjdYe]flk� mf\� \]k� JYl]k� �Z]j� \a]� =afja[`lmf_$� \]f� :]lja]Z� mf\� \a]� Fmlrmf_� \]k
K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�mf\�\a]�N]jgj\fmf_� =?!�Fj&�)10.'*((.
\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k�nge�*(&�<]r]eZ]j�*((.��Z]j�\]f�Rm_Yf_�ngf�^�j�\a]�9mk%
kl]ddmf_� ngf� C^r%RmdYkkmf_kZ]k[`]afa_mf_]f� rmkl�f\a_]f� <a]fklkl]dd]f� \]j� Eal_da]\klYYl]f� rme
K[`]f_]f]j� Af^gjeYlagfkkqkl]e� \]j� ro]al]f� ?]f]jYlagf�  KAK� AA!� ]jk]lr]f� 9jlac]d�1*� Zak� ))1� \]k
K[`]f_]f]j� <mj[`^�`jmf_k�Z]j]afcgee]fk&� <a]� J]_]dmf_]f� \]k� ?]k]lr]k� rm� \]e� K[`]f_]f]j
}Z]j]afcgee]f�o]j\]f�eal�\a]k]e�?]k]lr�af�\a]�b]o]ada_]f�>Y[`_]k]lr]��Z]j^�`jl&

Rmj�9m^`]Zmf_�ngf�9jlac]d�*�Zak�,2

<a]k]�9jlac]d�]fl`a]dl]f�wf\]jmf_kZ]^]`d]$�\a]�_]_]fklYf\kdgk�kaf\&

Rmj�9m^`]Zmf_�ngf�9jlac]d�-2
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<a]�Zak`]j�af�9jlac]d�-�9Zk&�)�\]k�?]k]lr]k�rme�K[`]f_]f]j�}Z]j]afcgee]f�_]j]_]dl]�Af^gjeYlagf�ngf
:]ljg^^]f]f� �Z]j� 9mkk[`j]aZmf_]f� rmj� n]j\][cl]f� J]_aklja]jmf_� oaj\� af� �� )-Y� 9Zk&� )� \]k
:mf\]kcjaeafYdYel_]k]lr]k� �Z]j^�`jl� mf\� cYff� \Y`]j� ae� ?]k]lr� rme� K[`]f_]f]j� }Z]j]afcgee]f
Ym^_]`gZ]f�o]j\]f&

<a]�Zak`]j�af�9jlac]d�-�9Zk&�)Y�\]k�?]k]lr]k�rme�K[`]f_]f]j�}Z]j]afcgee]f�_]j]_]dl]�Af^gjeYlagf�\]j
Z]ljg^^]f]f�H]jkgf��Z]j�9mkk[`j]aZmf_]f�rmj�n]j\][cl]f�J]_aklja]jmf_�\mj[`�FY[`ja[`l]f\a]fkl]�oaj\�af
�� )-Y� 9Zk&� *� \]k� :mf\]kcjaeafYdYel_]k]lr]k� �Z]j^�`jl� mf\� cYff� \Y`]j� ae� ?]k]lr� rme� K[`]f_]f]j
}Z]j]afcgee]f�Ym^_]`gZ]f�o]j\]f&

<Yk� Zak`]j� af� 9jlac]d� -� 9Zk&� *� \]k� ?]k]lr]k� rme� K[`]f_]f]j� }Z]j]afcgee]f� _]j]_]dl]� N]j^Y`j]f
Z]lj]^^]f\�\a]�fY[`lj�_da[`]�9mkcmf^lk]jl]admf_�\mj[`�\Yk�:mf\]kcjaeafYdYel�fY[`�9mkk[`j]aZmf_�]af]k
:]ljg^^]f]f� rmj� n]j\][cl]f� J]_aklja]jmf_� \mj[`� Ymkd�f\ak[`]� Kl]dd]f� oaj\� af� �� )-Y� 9Zk&� +� \]k
:mf\]kcjaeafYdYel_]k]lr]k��Z]j^�`jl�mf\�cYff�\Y`]j�Ym^_]`gZ]f�o]j\]f&

Rmj�9m^`]Zmf_�ngf�9jlac]d�.2

<a]�Zak`]j�af�Fmee]j&�)�:m[`klYZ]�Y!�ngj_]fgee]f]�9m^_YZ]frmo]akmf_�Yf�\Yk�:mf\]kcjaeafYdYel�Ydk
r]fljYd]� Kl]dd]� ^�j� \]f� Af^gjeYlagfkYmklYmk[`� oaj\� af� �� +� 9Zk&� )Y� \]k� :mf\]kcjaeafYdYel_]k]lr]k
�Z]j^�`jl�mf\�cYff�\Y`]j�Ym^_]`gZ]f�o]j\]f&

<a]�Zak`]j�af�Fmee]j�)�:m[`klYZ]�Z!�ngj_]fgee]f]�9m^_YZ]frmo]akmf_�Yf�\Yk�:mf\]kcjaeafYdYel�Ydk
r]fljYd]� Kl]dd]� ^�j� \]f� fYlagfYd]f� L]ad� \]k� K[`]f_]f]j� Af^gjeYlagfkkqkl]ek� oaj\� af� �� +� 9Zk&� )Y� \]k
:mf\]kcjaeafYdYel_]k]lr]k��Z]j^�`jl�mf\�cYff�\Y`]j�Ym^_]`gZ]f�o]j\]f&

=k� akl� ngj_]k]`]f$� \a]� Zak`]j� af� Fmee]j� *� ngj_]fgee]f]� 9m^_YZ]frmo]akmf_� Yf� \Yk
:mf\]kn]joYdlmf_kYel� Ydk� r]fljYd]� :]`�j\]� ^�j� \a]� :]`Yf\dmf_� \]j� Ka[`ln]je]jckYflj�_]� \mj[`� ]af]
9m^_YZ]f�Z]jljY_mf_� Ym^� \Yk� :mf\]kn]joYdlmf_kYel� Ym^� :Ykak� \]k� ��)�9Zk&�+� \]k� ?]k]lr]k� �Z]j� \a]
=jja[`lmf_�\]k�:mf\]kn]joYdlmf_kYel]k� rm� j]_]df&�<a]� _]k]lrda[`]�Rmo]akmf_� af�9jlac]d� .� cYff� \Y`]j
Ym^_]`gZ]f�o]j\]f&

Rmj�9m^`]Zmf_�ngf�9jlac]d�/

9jlac]d� /� ]fl`�dl� ]af]� 9m^^gj\]jmf_� Yf� \a]� D�f\]j$� a`j� E]d\]j][`l� \]e� K<}� Zaff]f� k][`k� EgfYl]f
YfrmhYkk]f&� =af]� ]flkhj][`]f\]� 9fhYkkmf_� \mj[`� \a]� D�f\]j� akl� Z]j]alk� ]j^gd_l&� <Y� rm\]e� \Yk
E]d\]o]k]f�ae�Rm_]�\]j�>�\]jYdakemkj]^gje�A�\]e�:mf\�rm_]oa]k]f�omj\]� 9jlac]d�/+�9Zk&�)�Fj&�+�\]k
?jmf\_]k]lr]k!$�cYff�\a]�J]_]dmf_�]fl^Ydd]f&

Rm�9jlac]d�.� wf\]jmf_�\]k�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k!

Rm�Fmee]j�)

9jlac]d� )(� 9Zk&� .� \]k� L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k� ka]`l� eal� Oajcmf_� nge� )(&� BYfmYj
*()*�\a]�9m^`]Zmf_�\]k�9jlac]dk�-�9Zk&�)Y�\]k�?]k]lr]k�rm�\]e�K[`]f_]f]j�}Z]j]afcgee]f�ngj&�<a]k]
Ngjk[`ja^l�oaj\�YZ]j�\mj[`�\a]k]k�?]k]lr�Ym^_]`gZ]f�mf\�af`Ydlk_d]a[`�\mj[`�\]f�f]m]f���)-Y�9Zk&�*�\]k
:mf\]kcjaeafYdYel_]k]lr]k� ]jk]lrl&�<a]�9m^`]Zmf_�eal�Oajcmf_� nge� )(&� BYfmYj� *()*�emkk� \Y`]j� Ym^
\a]k]�f]m]�Ngjk[`ja^l�Z]rg_]f�o]j\]f&

Rm�Fmee]j�*

<mj[`�\a]�wf\]jmf_�oaj\�\a]�af�9jlac]d�))�\]k�L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k�ngj_]k]`]f]
=nYdma]jmf_� mfl]j� _]fYm]j� :]aZ]`Ydlmf_� \]k� =nYdma]jmf_k_]_]fklYf\]k� Yf� \a]� \mj[`� \a]k]k� ?]k]lr
Z]oajcl]f�wf\]jmf_]f�Yf_]hYkkl&
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Rm�9jlac]d�/� AfcjY^llj]l]f!

<a]�N]jgj\fmf_� =?!�Fj&�)10/'*((.�\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k�nge�*(&�<]r]eZ]j�*((.
mf\�\]j�:]k[`dmkk�*((/'-++'BA�\]k�JYl]k�nge�)*&� Bmfa�*((/��Z]j�\a]�=afja[`lmf_$�\]f�:]lja]Z�mf\�\a]
Fmlrmf_�\]k�K[`]f_]f]j�Af^gjeYlagfkkqkl]ek�\]j�ro]al]f�?]f]jYlagf� KAK�AA!�kgoa]�\a]�N]jgj\fmf_� =?!
Fj&�)10.'*((.�\]k�=mjgh�ak[`]f�HYjdYe]flk�mf\�\]k�JYl]k�nge�*(&�<]r]eZ]j�*((.��Z]j�\]f�Rm_Yf_�ngf
^�j� \a]� 9mkkl]ddmf_� ngf� C^r%RmdYkkmf_kZ]k[`]afa_mf_]f� rmkl�f\a_]f� <a]fklkl]dd]f� \]j� Eal_da]\klYYl]f
rme� K[`]f_]f]j� Af^gjeYlagfkkqkl]e� \]j� ro]al]f� ?]f]jYlagf�  KAK� AA!� kaf\� roYj� af� CjY^l$� ^�j� \a]
9fo]f\ZYjc]al�Z]\Yj^�]k�YZ]j�fg[`�]af]k�_]kgf\]jl]f�JYlkZ]k[`dmkk]k&

<]k`YdZ�oaj\�\]j�R]alhmfcl�\]k�AfcjY^llj]l]fk�\]k�?]k]lr]k�ngf�\a]k]e�JYlkZ]k[`dmkk�YZ`�f_a_�_]eY[`l&

<mj[`�9ZkYlr�*�oaj\�cdYj_]kl]ddl$�\Ykk�ka[`�\a]�AfcjY^llj]l]fkcdYmk]d�\]k�9jlac]dk�)+�9Zk&�*�\]k
L]jjgjakemkZ]c�eh^mf_k]j_�frmf_k_]k]lr]k$�\Yk�af^gd_]�\]j�\gjl�ngj_]k]`]f]f�:]^jaklmf_�af�k]af]e
9jlac]d�)(�wf\]jmf_]f�n]jk[`a]\]f]j�?]k]lr]�ngjka]`l$�o]al]j`af�Ym^�\a]k]f�_]kYel]f�9jlac]d�)(
9fo]f\mf_�^af\]l$�gZog`d�\a]k]j�9jlac]d�)(�\mj[`�\a]k]k�?]k]lr�_]�f\]jl�omj\]&
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9fdY_]�*

Kl]ddmf_fY`e]�\]k�FYlagfYd]f�Fgje]fcgfljgddjYl]k

<]j� FYlagfYd]� Fgje]fcgfljgddjYl� `Yl� \]f� g&_&� ?]k]lr]flomj^� Ym^� :�jgcjYla]cgkl]f$� \a]� \mj[`
Af^gjeYlagfkh^da[`l]f�Z]_j�f\]l�o]j\]f$�_]hj�^l&

Eal�\]e�?]k]lr�o]j\]f�c]af]�Af^gjeYlagfkh^da[`l]f�^�j�\a]�Oajlk[`Y^l$�\a]�N]joYdlmf_�mf\�:�j_]jaff]f
mf\� :�j_]j� ]af_]^�`jl$� _]�f\]jl� g\]j� Ym^_]`gZ]f&� <Yk� ?]k]lr� `Yl� \Yeal� c]af]� 9mkoajcmf_]f� Ym^
:�jgcjYla]cgkl]f&

<Y`]j�`Yl�\]j�FYlagfYd]�Fgje]fcgfljgddjYl�ae�JY`e]f�k]af]k�_]k]lrda[`]f�Hj�^Ym^ljY_]k�c]af]�:]\]fc]f
_]_]f�\Yk�J]_]dmf_kngj`YZ]f&


