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=flomj^�]af]k�?]k]lr]k�rmj�J]fl]fYfhYkkmf_�*((0

9&�HjgZd]e�mf\�Ra]d

<a]�J]fl]f�af�\]j�_]k]lrda[`]f�J]fl]fn]jka[`]jmf_�o]j\]f�b�`jda[`�Yf�\a]�=floa[cdmf_�\]j�D�`f]
mf\�?]`�dl]j�Yf_]hYkkl&�9m�]j\]e�oaj\�eal� \]e�>Yclgj� ^�j� \a]�N]j�f\]jmf_� \]k�:]aljY_kkYlr]k
rmj�J]fl]fn]jka[`]jmf_�mf\�^�j�\a]�N]j�f\]jmf_�\]k�9dl]jkngjkgj_]Yfl]adk�ka[`]j_]kl]ddl$�\Ykk�\a]
kl]a_]f\]f� 9m^o]f\mf_]f� \]j� B�f_]j]f� ^�j� a`j]� 9dl]jkngjkgj_]� %� ]afk[`da]�da[`� a`j]j� hjanYl]f
rmk�lrda[`]f� Ngjkgj_]� %� Z]a� \]j� 9fhYkkmf_� Z]j�[cka[`la_l� o]j\]f&� <]k� O]al]j]f� ]j^Ykkl� \]j
FY[``Ydla_c]alk^Yclgj� \a]� N]j�f\]jmf_]f� Z]ae� rY`d]fe��a_]f� N]j`�dlfak� ngf� J]flf]jf� rm
:]aljY_krY`d]jf&

<]j� _]jaf_]� 9fkla]_� \]j� D�`f]� mf\� ?]`�dl]j� ae� n]j_Yf_]f]f� BY`j� ngf� fmj� )$,��� j]a[`l� fY[`
_]dl]f\]e�J][`l�fa[`l�Ymk$�me�rme�)&�Bmda�*((0�e]`j�Ydk�]af]�_]jaf_]�J]fl]f]j`�`mf_� af�@�`]
ngf�($,.���rm�Z]oajc]f&�<a]k�Z]jm`l�ngj�Ydd]e�Ym^�\]j�:]j�[cka[`la_mf_�\]k�9dl]jkngjkgj_]Yfl]adk
af�\]j�J]fl]fYfhYkkmf_k^gje]d&�<a]k]k�>gje]d]d]e]fl$�\Yk�\]f�9fkla]_�\]j�9m^o]f\mf_]f�^�j�\a]
rmk�lrda[`]� Ngjkgj_]� Zak� *())� af� _d]a[`e��a_]f� Klm^]f� mfYZ`�f_a_� ngf� \]j� Dg`f]floa[cdmf_
Z]j�[cka[`la_l$� eaf\]jl� \a]� J]fl]fYfhYkkmf_� ae� BY`j� *((0� me� ($.,� Hjgr]flhmfcl]&� =af]
J]fl]f]j`�`mf_�me�($,.���akl�YZ]j�rm�_]jaf_$�me�Ym[`�\a]�J]flf]jaff]f�mf\�J]flf]j�Yf_]e]kk]f
Ye�Oajlk[`Y^lkYm^k[`omf_�rm�Z]l]ada_]f&

:&�D�kmf_

N]jk[`a]Zmf_�\]j� af� \]f� BY`j]f� *((0�mf\�*((1�Z]a� \]j�J]fl]fYfhYkkmf_�rm� Z]j�[cka[`la_]f\]f
N]j�f\]jmf_�\]k�9dl]jkngjkgj_]Yfl]adk�Ym^�\a]�BY`j]�*()*�mf\�*()+&�<Y\mj[`�]j_aZl�ka[`�ae�BY`j
*((0� ]af]� me� ($.,� Hjgr]flhmfcl]� mf\� ae� BY`j� *((1� ]af]� me� ($.+� Hjgr]flhmfcl]� `�`]j]
J]fl]fYfhYkkmf_&� <a]k� cYff� g`f]� :]aljY_kkYlrYf`]Zmf_� ^afYfra]jl� o]j\]f$� o]ad� Ym^_jmf\� \]j
n]jZ]kk]jl]f� Oajlk[`Y^lk%� mf\� 9jZ]alkeYjclkalmYlagf� ]af]� KlYZadaka]jmf_� \]j� J]fl]f^afYfr]f
]af_]lj]l]f� akl&� <Y� ]k� ka[`� me� ]af]� r]alda[`]�N]jk[`a]Zmf_� mf\� fa[`l� me� \a]�9Zk[`Y^^mf_� ]af]k
=d]e]flk� \]j� 9fhYkkmf_k^gje]d� `Yf\]dl$� o]j\]f� Ym[`� \a]� dYf_^jakla_]f� _]k]lrda[`]f
:]aljY_kkYlrgZ]j_j]fr]f�ngf�*(���Zak�*(*(�mf\�**���Zak�*(+(�]af_]`Ydl]f&�>�j�*((0�]j_aZl�ka[`
Ym^� \]j� ?jmf\dY_]� \]j� N]jk[`a]Zmf_� \]k� 9dl]jkngjkgj_]Yfl]adk� ]af]� 9fhYkkmf_� me� )$)��&� <a]
:]klaeemf_�\]j�Yclm]dd]f�J]fl]fo]jl]�rme�)&�Bmda�*((0�]j^gd_l�eal�\]e�ngjda]_]f\]f�?]k]lr&

;&�9dl]jfYlan]f

C]af]

* Wird nach Vorliegen der lektorierten Druckfassung durch diese ersetzt.
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<&�>afYfra]dd]�9mkoajcmf_]f�Ym^�\a]��^^]flda[`]f�@Ymk`Ydl]

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

<a]�af�\a]k]e�?]k]lr]flomj^�^]kl_]d]_l]�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0�Z]lj�_l�)$)��&�<Yngf
]fl^Ydd]f� ($.,� Hjgr]flhmfcl]� Ym^� \Yk� N]jk[`a]Z]f� \]k� Z]a� \]j� J]fl]fYfhYkkmf_� *((0� rm
Z]j�[cka[`la_]f\]f� 9dl]jkngjkgj_]Yfl]adk&� 9m^_jmf\� \]j� N]jk[`a]Zmf_� \]k� Z]a� \]j
J]fl]fYfhYkkmf_� *((1� rm� Z]j�[cka[`la_]f\]f� 9dl]jkngjkgj_]Yfl]adk� oaj\� \a]� J]fl]fYfhYkkmf_
rme� )&� Bmda� *((1� me� ($.+�Hjgr]flhmfcl]� `�`]j� Ymk^Ydd]f&� <a]� :]j�[cka[`la_mf_� \]k
9dl]jkngjkgj_]Yfl]adk� af� \]f� BY`j]f� *()*� mf\� *()+� ^�`jl� rm� Ymk_d]a[`]f\]f� <�eh^mf_]f� \]j
J]fl]fYfhYkkmf_]f&

@�`]j]�J]fl]fYfhYkkmf_]f�^�`j]f�rm�`�`]j]f�9mk_YZ]f�af�\]j�_]k]lrda[`]f�J]fl]fn]jka[`]jmf_$
\]j� 9dl]jkka[`]jmf_� \]j� DYf\oajl]� mf\� \]j� _]k]lrda[`]f� Mf^Yddn]jka[`]jmf_$� \a]� Ym[`� eal
E]`jYmk_YZ]f� \]k�:mf\]k� n]jZmf\]f� kaf\&�Rmk�lrda[`]�9mk_YZ]f� \]k�:mf\]k�o]j\]f� \mj[`� \a]
=j`�`mf_� \]k� J]_]dkYlr]k� af� \]j� ?jmf\ka[`]jmf_� ^�j� 9jZ]alkm[`]f\]� mf\� ^�j� D�f\]j� mf\
Cgeemf]f� ae�:]j]a[`�\]k�K?:�PAA� m&Y&�?jmf\ka[`]jmf_� ae�9dl]j�mf\�Z]a�=jo]jZkeaf\]jmf_!
n]jmjkY[`l$� \]j� ]Z]f^Yddk� \mj[`� \a]� `�`]j]� J]fl]fYfhYkkmf_� Z]\af_l� akl&� :]a� \]j� _]k]lrda[`]f
CjYfc]fn]jka[`]jmf_�mf\�\]j�kgraYd]f�H^d]_]n]jka[`]jmf_�kl]a_]f�\a]�:]aljY_k]affY`e]f�Ym^_jmf\
\]j�`�`]j]f�J]fl]fYfhYkkmf_]f�\Y_]_]f�Yf&

Af�>gd_]� \]j� `�`]j]f�J]fl]fYfhYkkmf_]f� af� \]f� BY`j]f� *((0� mf\� *((1�oaj\� \a]� ka[`� Yfkgfkl]f
j][`f]jak[`� ]j_]Z]f\]�:]aljY_kkYlrYZk]fcmf_� ae� BY`j� *())� n]jk[`gZ]f&�<]j� `�`]j]�:]aljY_kkYlr
ae�BY`j�*())�ra]`l�`�`]j]�:]aljY_krY`dmf_]f�\]j�_]k]lrda[`]f�CjYfc]fn]jka[`]jmf_$�\]j� kgraYd]f
H^d]_]n]jka[`]jmf_� mf\� \]j� 9jZ]alk^�j\]jmf_� Yf� \a]� _]k]lrda[`]� J]fl]fn]jka[`]jmf_� fY[`� ka[`&
=Z]fkg� ]j_]Z]f� ka[`� n]j_d]a[`ko]ak]� `�`]j]� D]aklmf_]f� \]k� :mf\]k� Yf� \a]� Ydd_]e]af]
J]fl]fn]jka[`]jmf_� �Z]j� \]f� Ydd_]e]af]f� :mf\]krmk[`mkk� mf\� \a]� :]alj�_]� \]k� :mf\]k� ^�j
Caf\]j]jra]`mf_kr]al]f&

<a]�eal�\]e�=flomj^�\]k�?]k]lr]k�rmj�J]fl]fYfhYkkmf_�*((0�n]jZmf\]f]f�E]`jYmk_YZ]f�o]j\]f
Zak� ]afk[`da]�da[`� *()(� ae� =afr]dhdYf� ))� ]joajlk[`Y^l]l$� ^�j� \Yk� BY`j� *())� ae� =afr]dhdYf� ))
 _dgZYd]�Eaf\]jYmk_YZ]f�ngf�)�Ej\&�=mjg!�mf\�ae�?]kYel`Ymk`Ydl&
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LYZ]dd]�)2 >afYfra]dd]� 9mkoajcmf_]f� \]k� N]jk[`a]Z]fk� \]k� 9dl]jkngjkgj_]Yfl]adk� ae
Eall]d^jaklr]aljYme�º�rmk�lrda[`]�9mk_YZ]f� #!�mf\�=affY`e]f� %!�af�Eag&�=mjg

*((0 *((1 *()( *())

Ydd_]e]af]�J]fl]fn]jka[`]jmf_ /(1 *&),/ *&1*0 +&(-.

cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_ */ 0* )(1 ))(
9dl]jkka[`]jmf_�\]j�DYf\oajl] 1 */ +/ +/

_]k]lrda[`]�Mf^Yddn]jka[`]jmf_ )1 -/ // /0

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] )* +- ,0 ,0

KgraYd]k�=flk[`�\a_mf_kj][`l - )- *( )0

ae�:]j]a[`�K?:�AA 0* **+ *0+ ++.

ae�:]j]a[`�K?:�AAA ( ( ( 1.
ae�:]j]a[`�K?:�PAA )1 ,1 .) .)

_]k]lrda[`]�CjYfc]fn]jka[`]jmf_ %1, %*0/ %+1* %+-+

kgraYd]�H^d]_]n]jka[`]jmf_ %)+ %+0 %-* %)1

Afk_]kYel //. *&+)( +&))1 +&,.1

D]aklmf_]f�\]k�:mf\]k )*/ +.* ,/, )&011

\Yjmfl]j

Ydd_]e]af]�J]fl]fn]jka[`]jmf_ %* %* ) )&,.,

cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_ */ 0* )(1 *(

_]k]lrda[`]�Mf^Yddn]jka[`]jmf_ ) * + +

9dl]jkka[`]jmf_�\]j�DYf\oajl] 1 */ +/ +/

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] - )- *) *)
KgraYd]k�=flk[`�\a_mf_kj][`l - )- *( )0

ae�:]j]a[`�K?:�AA 0* **+ *0+ ++.

D]aklmf_]f�\]j�D�f\]j�mf\�Cgeemf]f *- .1 00 00

\Yjmfl]j

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] / *( */ */
D]aklmf_]f�ae�:]j]a[`�K?:�PAA )1 ,1 .) .)

<a^^]j]fr]f�af�\]j�Kmee]fZad\mf_�Ym^_jmf\�ngf�Jmf\mf_]f

DYf_^jakla_� ]j_]Z]f� ka[`� Ym^_jmf\� \]j� N]jk[`a]Zmf_� \]k� rm� Z]j�[cka[`la_]f\]f
9dl]jkngjkgj_]Yfl]adk� c]af]� mfeall]dZYj]f� ^afYfra]dd]f� :]dYklmf_]f$� o]ad� \]j� 9fkla]_� \]k
9dl]jkngjkgj_]Yfl]adk�fmj� r]alda[`�n]jr�_]jl�oaj\$� fa[`l� YZ]j�mfl]jZd]aZl&�<]j� Yclm]dd]�J]fl]fo]jl
^�ddl� af�\]j�}Z]j_Yf_kr]al�roYj�`�`]j�Ymk$�YZ�\]e�BY`j�*()+�cgeel�\a]�<�eh^mf_koajcmf_�\]k
9dl]jkngjkgj_]Yfl]adk� af� \]j� J]fl]fYfhYkkmf_k^gje]d� b]\g[`� ngddkl�f\a_� rme� LjY_]f&� <a]� ka[`
fY[`�Zak`]ja_]e�J][`l�j][`f]jak[`�]j_]Z]f\]�:]aljY_kkYlrYZk]fcmf_�ae�BY`j�*())�mfl]jZd]aZl&�<]j
:]aljY_kkYlr�kafcl�]jkl�ae�BY`j�*()*�rmf�[`kl�Ym^�)1$-���mf\�]jj]a[`l�ae�BY`j�*()+�eal�)1$)���\a]
@�`]$� \a]� ka[`� Ym[`� fY[`� Zak`]ja_]e� J][`l� ]j_]Z]f� `�ll]&� <a]� J�[coajcmf_]f� \]j
mfl]jk[`a]\da[`]f�:]aljY_kkYlr]floa[cdmf_� Ym^� \a]�J]fl]fYfhYkkmf_� ^�`j]f� Ydd]j\af_k� \Yrm$� \Ykk
\a]� dYf_^jakla_]� =floa[cdmf_� \]k� :]aljY_kkYlr]k� mf\� \]k� Yclm]dd]f� J]fl]fo]jlk� fa[`l� ]pYcl
\]jb]fa_]f�]flkhja[`l$�\a]�ka[`�g`f]�\a]k]f�?]k]lr]flomj^�]j_]Z]f�o�j\]&
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LYZ]dd]�*2 DYf_^jakla_]�9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_

g`f]�EY�fY`e]
)!

eal�EY�fY`e]

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/& af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/&

*((0 )1$1 ($00 *.$+1 )1$1 ($0+ *.$-.

*((1 )1$1 )$)* *.$/. )1$1 ($1* */$)(

*()( )1$1 )$,- */$(+ )1$1 )$(- */$+0

*()) )1$+ )$-* */$)( )1$1 )$+- */$,-

*()* )1$) )$-. */$,1 )1$- )$-* */$.,

*()+ )1$) )$-* *0$)) )1$) )$-( */$1,

*(), )1$) )$+/ *0$/- )1$) )$,( *0$/+

*()- )1$) )$), *1$+, )1$) )$)- *1$+)

*(). )1$) ($0* +($() )1$) ($0+ *1$10

*()/ )1$) ($,) +($/* )1$) ($,+ +($.1

*()0 )1$. ($*- +)$,0 )1$. ($*. +)$,-

*()1 )1$1 ($*) +*$(/ )1$1 ($*+ +*$(,

*(*( *($( ($*) +*$/0 *($( ($** +*$/-

*(*- *)$( ($*- +.$1( *($1 ($*+ +.$0*

*(+( *)$1 ($*- ,)$+* *)$0 ($*) ,)$*1

)!�eal�]af]j�J]fl]fYfhYkkmf_�ngf�($,.���rme�)&�Bmda�*((0

LYZ]dd]�*2 DYf_^jakla_]�9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_�%�>gjlk]lrmf_

N]j�f\]jmf_�\mj[`�EY�fY`e]

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

9mk_YZ]f�

Ydd_&�JN

:mf\]k%

eall]d

af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/& af�Ej\&�=mjg af�Ej\&�=mjg

*((0 ($( %($(- ($)/ ($/ ($(

*((1 ($( %($*( ($+, *$) ($(

*()( ($( %($,( ($+- *$1 ($(

*()) ($. %($)/ ($+- +$) )$-

*()* ($, %($(, ($)- *$* )$(

*()+ ($( %($(* %($)/ ($) ($*

*(), ($( ($(+ %($(* %($. ($(

*()- ($( ($() %($(+ ($) ($)

*(). ($( ($() %($(+ ($( ($)

*()/ ($( ($(* %($(+ ($) ($)

*()0 ($( ($() %($(+ ($) ($)

*()1 ($( ($(* %($(+ ($) ($)

*(*( ($( ($() %($(+ ($) ($)

*(*- %($) %($(* %($(0 %($+ %($+

*(+( %($) %($(, %($(+ %($+ %($,
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Mfeall]dZYj]�^afYfra]dd]�9mkoajcmf_]f�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0

9m^_jmf\� \]j� J]fl]fYfhYkkmf_� rme� )&� Bmda� *((0� me� )$)��� ]j_]Z]f� ka[`� af� \]j� _]k]lrda[`]f
J]fl]fn]jka[`]jmf_$� \]j� 9dl]jkka[`]jmf_� \]j� DYf\oajl]� mf\� \]j� Mf^Yddn]jka[`]jmf_
E]`jYm^o]f\mf_]f�ngf� afk_]kYel� j\&�)&++.�Eag&�=mjg� ae� BY`j�*((0&�<Yngf�]fl^Ydd]f� j\&� )&*./
Eag&�=mjg� Ym^� \a]� _]k]lrda[`]�J]fl]fn]jka[`]jmf_$� j\&� ).�Eag&�=mjg� Ym^� \a]�9dl]jkka[`]jmf_� \]j
DYf\oajl]$� j\&� ++� Eag&�=mjg� Ym^� \a]� _]k]lrda[`]� Mf^Yddn]jka[`]jmf_� mf\� j\&� *(� Eag&� =mjg� Ym^
kl]m]j^afYfra]jl]� =jklYllmf_]f� ^�j� �Z]j^�`jl]� 9fkhj�[`]� Ymk� RmkYlr%� mf\
Kgf\]jn]jkgj_mf_kkqkl]e]f�\]j�]`]eYda_]f�<<J&

Af�\]f�BY`j]f�*((1�Zak�*())�]j_]Z]f�ka[`�Ymkk[`da]�da[`�Ymk�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0
hjg� BY`j� E]`jYm^o]f\mf_]f� ngf� afk_]kYel� j\&� *&./*� Eag&�=mjg&� <Yngf� ]fl^Ydd]f� j\&� *&-+-
Eag&�=mjg� Ym^� \a]� _]k]lrda[`]�J]fl]fn]jka[`]jmf_$� j\&� +)�Eag&�=mjg� Ym^� \a]�9dl]jkka[`]jmf_� \]j
DYf\oajl]$� j\&� .-� Eag&�=mjg� Ym^� \a]� _]k]lrda[`]� Mf^Yddn]jka[`]jmf_� mf\� j\&� ,(� Eag&� =mjg� Ym^
kl]m]j^afYfra]jl]� =jklYllmf_]f� ^�j� �Z]j^�`jl]� 9fkhj�[`]� Ymk� RmkYlr%� mf\
Kgf\]jn]jkgj_mf_kkqkl]e]f�\]j�]`]eYda_]f�<<J&

Ngf�\]f�_]fYffl]f�E]`jYm^o]f\mf_]f�o]j\]f�ae�BY`j�*((0�j\&�/*�Eag&�=mjg�mf\�af�\]f�BY`j]f
*((1�Zak�*())�b�`jda[`�j\&�),+�Eag&�=mjg�nge�:mf\�_]ljY_]f&�Ngf�\]f�f]m]f�D�f\]jf�o]j\]f�^�j
\a]�E]`jYm^o]f\mf_]f� \]j� �Z]j^�`jl]f�9fkhj�[`]� Ymk�RmkYlr%� mf\�Kgf\]jn]jkgj_mf_kkqkl]e]f
ae�BY`j�*((0�j\&�)*�Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak�*())�b�`jda[`�j\&�*,�Eag&�=mjg�]jklYll]l&

*&�Ngddrm_kYm^oYf\
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*$(���Z]klaeel�oaj\&�<Y\mj[`�n]jk[`a]Zl�ka[`�\]j�R]alhmfcl$�YZ�\]e�Z]a�\]j�J]fl]fYfhYkkmf_�kl]lk
\]j� ka[`�fa[`l�e]`j� �f\]jf\]�eYpaeYd]�9dl]jkngjkgj_]Yfl]ad� ngf�,���rm�Z]j�[cka[`la_]f� akl$� Ym^
\Yk�BY`j�*(),&

Rm�Fmee]j�+� ��*--]!

Rm�:m[`klYZ]�Y

J]\Yclagf]dd]�>gd_]�f\]jmf_&�<a]�}Z]jk[`ja^l�rm���*--]�oaj\�Yf�\]f�_]�f\]jl]f�J]_]dmf_k_]`Ydl
\]j�Ngjk[`ja^l�Yf_]hYkkl&

Rm�:m[`klYZ]�Z

9ZkYlr� +� oaj\� \Y`af_]`]f\� eg\a^ara]jl$� \Ykk� ka[`� \]j� ^�j� \a]� J]fl]fYfhYkkmf_� rm
Z]j�[cka[`la_]f\]�9dl]jkngjkgj_]Yfl]ad� *((/�fa[`l�_]_]f�Z]j�\]e�9dl]jkngjkgj_]Yfl]ad� *((.� mf\
\]j�9dl]jkngjkgj_]Yfl]ad�*((0�fa[`l�_]_]f�Z]j�\]e�9dl]jkngjkgj_]Yfl]ad�*((/�n]j�f\]jl&�>gd_da[`
]fl^�ddl� \a]� YfhYkkmf_k\�eh^]f\]� Oajcmf_� \]k� >Yclgjk� ^�j� \a]� N]j�f\]jmf_� \]k
9dl]jkngjkgj_]Yfl]adk�Z]a�\]f�J]fl]fYfhYkkmf_]f�*((0�mf\�*((1&

<a]�>gjlk[`j]aZmf_�\]k�^�j�*((.�_]dl]f\]f�9dl]jkngjkgj_]Yfl]adk�ngf�*$(���Ym[`�^�j�\a]�BY`j]�*((/
mf\�*((0�^�`jl�\Yrm$�\Ykk�\]j�9dl]jkngjkgj_]Yfl]ad�]jkl�YZ�\]e�BY`j�*((1�af�K[`jall]f�rm�b]o]adk�($-
��b�`jda[`�o]al]j�Yfkl]a_l�mf\�\Yeal�\a]�YfhYkkmf_k\�eh^]f\]�Oajcmf_�\a]k]k�>Yclgjk�]jkl�oa]\]j
Z]a�\]j�J]fl]fYfhYkkmf_�ae�BY`j�*()(�]afk]lrl&�<]j�@�[`klo]jl�^�j�\]f�9dl]jkngjkgj_]Yfl]ad�ngf
,$(���oaj\�fmfe]`j�]jkl�ae�BY`j�*()*�mf\�\Yeal�ro]a�BY`j]�kh�l]j�Ydk�Zak`]j�]jj]a[`l&

Rm�:m[`klYZ]�[

<a]�wf\]jmf_]f�af�9ZkYlr�)�mf\�,�kl]`]f�ae�RmkYee]f`Yf_�eal�\]j�wf\]jmf_�af�9ZkYlr�+� n_d&
:m[`klYZ]�Z!&�Kgeal�akl�\]j�>Yclgj�^�j�\a]�N]j�f\]jmf_�\]k�9dl]jkngjkgj_]Ym^oYf\k�fa[`l�e]`j�fmj
Zak� rmj�J]fl]fYfhYkkmf_� Ye� )&� Bmda� *())$� kgf\]jf� Zak� rmj�J]fl]fYfhYkkmf_� Ye� )&� Bmda� *()+� rm
Z]j�[cka[`la_]f&

Rm�Fmee]j�,� ��*--^!

O]_]f�R]alYZdYm^k�]flZ]`jda[`&�<a]�J]_]dmf_�kl]ddl]�cdYj$�\Ykk�Z]a�\]j�9fhYkkmf_�\]j�J]fl]f�rme
)&� Bmda� *((/� Ym[`� afkgo]al� \a]� \]e� KlYlaklak[`]f� :mf\]kYel� Zro&� \]j� <]mlk[`]f
J]fl]fn]jka[`]jmf_�:mf\�rm�:]_aff�\]k�BY`j]k�*((/�ngjda]_]f\]f�<Yl]f�rm�\]f�:jmllgd�`f]f�mf\
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%_]`�dl]jf� mf\� rmj� =jealldmf_� \]k�J]flf]jimgla]fl]f� rm_jmf\]� rm� d]_]f�oYj]f$� Ydk� �� .0�9Zk&� /
_jmf\k�lrda[`� ]af� Rmj�[c_j]a^]f� Ym^� \a]� O]jl]� Zro&� <Yl]f� Z]a� \]j� 9fhYkkmf_� \]k� NgjbY`j]k
ngjka]`l&�=af�kgd[`]j�J�[c_ja^^�oYj�Z]a�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((/�fa[`l�e�_da[`$�\Y
\a]�9fhYkkmf_�*((.�\mj[`�\Yk�?]k]lr��Z]j�\a]�O]al]j_]dlmf_�\]j�Yclm]dd]f�J]fl]fo]jl]�YZ�)&�Bmda
*((.�Ymk_]k]lrl�omj\]�mf\�\Yeal�fa[`l�Ym^�<Yl]f�\]j�NgjbY`j]kYfhYkkmf_�rmj�[c_]_ja^^]f�o]j\]f
cgffl]&

Rm�9jlac]d�*� ?]k]lr��Z]j�\a]�:]klaeemf_�\]j�Yclm]dd]f�J]fl]fo]jl]�YZ�)&�Bmda�*((0!

Eal� \]e� J]fl]fo]jlZ]klaeemf_k_]k]lr� *((0� o]j\]f� \]j� Yclm]dd]� J]fl]fo]jl� mf\� \]j� Yclm]dd]
J]fl]fo]jl� Gkl!�mfl]j�:]j�[cka[`la_mf_�\]j�af�9jlac]d�)�ngj_]fgee]f�wf\]jmf_]f�\]k�K][`kl]f
:m[`]k�KgraYd_]k]lrZm[`�^�j�\]f�R]aljYme�YZ�)&�Bmda�*((0�f]m�Z]klaeel&�<mj[`�N]jna]d^�dla_mf_
\]k� Yclm]dd]f� J]fl]fo]jlk� mf\� \]k� Yclm]dd]f� J]fl]fo]jlk�  Gkl!� eal� \]f� h]jk�fda[`]f
=fl_]dlhmfcl]f�mf\�\]e�J]fl]fYjl^Yclgj�]j_aZl�ka[`�\]j�af\ana\m]dd]�EgfYlkZ]ljY_�\]j�J]fl]&

<]j�Yclm]dd]�J]fl]fo]jl�]flkhja[`l�\]e�EgfYlkZ]ljY_�]af]j�J]fl]�o]_]f�9dl]jk�\]j�Ydd_]e]af]f
J]fl]fn]jka[`]jmf_� ^�j� ]af� BY`j� eal� <mj[`k[`fallkn]j\a]fkl� Z]a� ]af]e� Rm_Yf_k^Yclgj� ngf� )$(&
K]af]� >]klk]lrmf_� ja[`l]l� ka[`� fa[`l� Ydd]af� fY[`� \]j� Dg`f%� mf\� ?]`Ydlk]floa[cdmf_� Z]a� \]f
9jZ]alf]`e]jf3� na]de]`j� ^af\]f� Ym[`� \a]� N]j�f\]jmf_]f� Z]a� \]f� 9m^o]f\mf_]f� ^�j� \a]
9dl]jkngjkgj_]�kgoa]�Z]ae�N]j`�dlfak�ngf�J]flf]jf�rm�:]aljY_krY`d]jf�:]j�[cka[`la_mf_&�:]a�\]f
N]j�f\]jmf_]f� \]j� 9m^o]f\mf_]f� ^�j� \a]� 9dl]jkngjkgj_]� oaj\� \mj[`� \a]� ae� 9jlac]d� )� \a]k]k
?]k]lr]k� ngj_]fgee]f]� wf\]jmf_� \]k� �� *--]� 9Zk&� +� K?:� NA� d]\a_da[`� \a]� N]j�f\]jmf_� \]k
\mj[`k[`fallda[`]f� :]aljY_kkYlr]k� \]j� Ydd_]e]af]f� J]fl]fn]jka[`]jmf_� Z]j�[cka[`la_l&� >�j� \a]
f]m]f� D�f\]j� kaf\� ^�j� \a]� Dg`f%� mf\� ?]`Ydlk]floa[cdmf_� \a]� b]o]ada_]f� ^�j� \a]k]k� ?]Za]l
]jeall]dl]f� O]jl]� eY�_]Z]f\&� <]j� FY[``Ydla_c]alk^Yclgj� Z]j�[cka[`la_l� \a]� N]j�f\]jmf_� Z]ae
N]j`�dlfak�ngf�J]fl]fZ]ra]`]jf�rm�:]aljY_krY`d]jf�mf\�akl�]af�Zmf\]k]af`]alda[`]j�O]jl&�:]a�k]af]j
:]klaeemf_� o]j\]f� b]\g[`� Ym[`� \a]� Ym^_jmf\� \]j� fg[`� mfl]jk[`a]\da[`]f
=afcgee]fkn]j`�dlfakk]�Z]kl]`]f\]f�:]kgf\]j`]al]f�ae�:]aljallk_]Za]l�Z]j�[cka[`la_l&

<a]�Oajcmf_�\]k�>Yclgjk� ^�j� \a]�:]dYklmf_kn]j�f\]jmf_]f� Z]a� \]f�9dl]jkngjkgj_]Ym^o]f\mf_]f
mf\�\]k�FY[``Ydla_c]alk^Yclgjk�akl�\Y\mj[`�Z]_j]frl$�\Ykk�\a]k]�>Yclgj]f�fa[`l�rm�]af]j�Eaf\]jmf_
\]j�Yclm]dd]f�J]fl]fo]jl]�^�`j]f�\�j^]f� K[`mlrcdYmk]d!&
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)&�:]klaeemf_�\]k�Yclm]dd]f�J]fl]fo]jlk

<a]�:]klaeemf_�\]k�Yclm]dd]f�J]fl]fo]jlk�af�\]f�Ydl]f�D�f\]jf�Z]j�[cka[`la_l2

º� \a]� N]j�f\]jmf_� \]j� :jmllgd�`f]� mf\� %_]`�dl]j� b]� 9jZ]alf]`e]j�  g`f]� H]jkgf]f� af
9jZ]alk_]d]_]f`]al]f�eal� =flk[`�\a_mf_]f� ^�j�E]`jYm^o]f\mf_]f� fY[`� \]j� Kqkl]eYlac� \]j
Ngdckoajlk[`Y^lda[`]f�?]kYelj][`fmf_]f!�af�\]f�Ydl]f�D�f\]jf�ae�BY`j�*((/�_]_]f�Z]j�\]e
BY`j�*((.�me�)$,��$�ogZ]a�\a]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�\]k�BY`j]k�*((.�Yf
\a]� N]j�f\]jmf_� \]j� =affY`e]f� \]j� _]k]lrda[`]f� J]fl]fn]jka[`]jmf_�  N]j`�dlfak� \]j
N]j�f\]jmf_�\]j�Z]aljY_kh^da[`la_]f�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�g`f]�:]Yel]
]afk[`da]�da[`�\]j�:]ra]`]j�ngf�9jZ]alkdgk]f_]d\� rm�\]j�N]j�f\]jmf_�\]j�:jmllgd�`f]�mf\� %
_]`�dl]j� b]�9jZ]alf]`e]j� _]e��� \]j�Ngdckoajlk[`Y^lda[`]f�?]kYelj][`fmf_� nge� BY`j� *((-
rme�BY`j�*((.!�Yf_]hYkkl�o]j\]f$

º� \a]�N]j�f\]jmf_�\]k�\mj[`k[`fallda[`]f�:]aljY_kkYlr]k�af�\]j�Ydd_]e]af]f�J]fl]fn]jka[`]jmf_
\]k�BY`j]k�*((/� )1$1��!�_]_]f�Z]j�\]e�BY`j�*((.� )1$-��!�me�($,�Hjgr]flhmfcl]�mf\

º� \]f�FY[``Ydla_c]alk^Yclgj�eal�)$((**&

9m^_jmf\� \]j� wf\]jmf_]f� \]k� �� *--]� 9Zk&� +� K?:� NA�  ka]`]� 9jlac]d� )!� Z]lj�_l� \]j
9dl]jkngjkgj_]Yfl]ad� af� \]f� BY`j]f� *((.� mf\� *((/� ]af`]alda[`� *$(� �&� ?]e]afkYe� eal� \]j
N]j�f\]jmf_�\]k�\mj[`k[`fallda[`]f�:]aljY_kkYlr]k�af�\]j�Ydd_]e]af]f�J]fl]fn]jka[`]jmf_�oajc]f
\a]�9m^o]f\mf_]f�^�j�\a]�9dl]jkngjkgj_]�ae�=j_]Zfak�eal�]af]e�>Yclgj�ngf�($11,1&

9m^�\a]k]j�:Ykak�]j`�`l�ka[`�\]j�Zak�rme�+(&�Bmfa�*((0�eY�_]Z]f\]�Yclm]dd]�J]fl]fo]jl�YZ�\]e�)&
Bmda�*((0�ngf�*.$*/�=mjg�Ym^�*.$-.�=mjg&�<a]k�]flkhja[`l�]af]e�9fhYkkmf_kkYlr�ngf�)$)��&

*&�:]klaeemf_�\]k�Yclm]dd]f�J]fl]fo]jlk� Gkl!

<]j� Yclm]dd]� J]fl]fo]jl� Gkl!� n]j�f\]jl� ka[`� rme� )&�Bmda� ]af]k� BY`j]k� fY[`� \]e� ^�j� \a]
N]j�f\]jmf_�\]k�Yclm]dd]f�J]fl]fo]jlk�_]dl]f\]f�N]j^Y`j]f&�EY�_]Z]f\�akl�\a]�=floa[cdmf_�\]j
:jmllgd�`f]� mf\� %_]`�dl]j� b]� 9jZ]alf]`e]j�  g`f]� H]jkgf]f� af� 9jZ]alk_]d]_]f`]al]f� eal
=flk[`�\a_mf_]f� ^�j� E]`jYm^o]f\mf_]f� fY[`� \]j� Kqkl]eYlac� \]j� Ngdckoajlk[`Y^lda[`]f
?]kYelj][`fmf_]f!�af�\]f�f]m]f�D�f\]jf$�ogZ]a�\a]�=floa[cdmf_�\]j�=affY`e]f�\]j�_]k]lrda[`]f
J]fl]fn]jka[`]jmf_�af�\]f�f]m]f�D�f\]jf�:]j�[cka[`la_mf_�^af\]l&�<a]�:]klaeemf_�\]k�Yclm]dd]f
J]fl]fo]jlk� Gkl!� Z]j�[cka[`la_l� \a]� N]j�f\]jmf_� \]j� :jmllgd�`f]� mf\� %_]`�dl]j� ae� BY`j�*((/
_]_]f�Z]j�\]e�BY`j�*((.�me�($-,��&

<a]�\mj[`k[`fallda[`]f�:]aljY_kk�lr]�rmj�Ydd_]e]af]f�J]fl]fn]jka[`]jmf_�af�\]f�BY`j]f�*((.�mf\
*((/$� \a]� @�`]� \]k� 9dl]jkngjkgj_]Yfl]adk� mf\� \]j� FY[``Ydla_c]alk^Yclgj� kaf\� Zmf\]k]af`]alda[`]
O]jl]&�Afkgo]al�_]dl]f�\a]�_d]a[`]f�O]jl]�oa]�Z]a�\]j�=jealldmf_�\]k�Yclm]dd]f�J]fl]fo]jlk&

9m^�\a]k]j�:Ykak�o�j\]�ka[`�\]j�Zak�rme�+(&�Bmfa�*((0�eY�_]Z]f\]�Zak`]ja_]�Yclm]dd]�J]fl]fo]jl
 Gkl!�ngf�*+$(1�=mjg�Ym^�*+$)-�=mjg�]j`�`]f&�<a]k�]flkhj�[`]�]af]e�9fhYkkmf_kkYlr�ngf�($*.��&

<]j�Yclm]dd]�J]fl]fo]jl� Gkl!� akl� b]\g[`�eaf\]kl]fk�me�\]f�Hjgr]flkYlr�YfrmhYkk]f$�me�\]f�\]j
Yclm]dd]�J]fl]fo]jl�Yf_]hYkkl�oaj\&�<]j�Yclm]dd]�J]fl]fo]jl� Gkl!�oaj\�\Y`]j�me�)$)���Yf_]hYkkl&
<]j�Yclm]dd]�J]fl]fo]jl� Gkl!�Z]lj�_l�kgeal�rme�)&�Bmda�*((0�*+$+,�=mjg&

Rm���)�%�>]klk]lrmf_�\]k�Yclm]dd]f�J]fl]fo]jlk�mf\�\]k�Yclm]dd]f�J]fl]fo]jlk� Gkl!

?]e�����.0�9Zk&�/�K?:�NA�kaf\�^�j�\a]�:]j][`fmf_�\]k�Yclm]dd]f�J]fl]fo]jlk�mf\�\]k�Yclm]dd]f
J]fl]fo]jlk�  Gkl!� ^�j� \a]� O]jl]� \]k� BY`j]k� *((.� mf\� *((-� \a]� Z]a� \]j� J]fl]fYfhYkkmf_� *((/
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n]jo]f\]l]f� <Yl]f� rm� ?jmf\]� rm� d]_]f&� <]e]flkhj][`]f\� kaf\� \a]� O]jl]� ^�j� \a]k]� BY`j]� \]j
J]fl]fo]jlZ]klaeemf_kn]jgj\fmf_�*((/�]flfgee]f&

:]klaeemf_�\]k�Yclm]dd]f�J]fl]fo]jlk2

9ZkYlr�)�Z]klaeel�\a]�@�`]�\]k�nge�)&�Bmda�*((0�Yf�_]dl]f\]f�Yclm]dd]f�J]fl]fo]jlk&�<a]k]j�O]jl
oaj\�]flkhj][`]f\���.0�a&N&e&���*--]�K?:�NA�fY[`�^gd_]f\]j�>gje]d�]jeall]dl2
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JN:9N9

JN:9N9

:=

:=
9J9J

<YZ]a�kaf\2
9J

l
5 rm�Z]klaee]f\]j�Yclm]dd]j�J]fl]fo]jl�YZ�\]e�)&�Bmda$

9J
l%)

5 Zak`]ja_]j�Yclm]dd]j�J]fl]fo]jl$
:=

l%)
5 :jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�ae�n]j_Yf_]f]f�CYd]f\]jbY`j$

:=
l%*

5 :jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�ae�ngjn]j_Yf_]f]f�CYd]f\]jbY`j�
mfl]j�:]j�[cka[`la_mf_�\]j�N]j�f\]jmf_�\]j�Z]aljY_kh^da[`la_]f�:jmllgd�`f]�
mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�g`f]�:]Yel]�]afk[`da]�da[`�\]j�:]ra]`]j�
ngf�9jZ]alkdgk]f_]d\$

9N9
l%)

5 9dl]jkngjkgj_]Yfl]ad�ae�n]j_Yf_]f]f�CYd]f\]jbY`j$
9N9

l%*
5 9dl]jkngjkgj_]Yfl]ad�ae�ngjn]j_Yf_]f]f�CYd]f\]jbY`j$

JN:
l%)

5 \mj[`k[`fallda[`]j�:]aljY_kkYlr�af�\]j�Ydd_]e]af]f�J]fl]fn]jka[`]jmf_
ae�n]j_Yf_]f]f�CYd]f\]jbY`j

JN:
l%*

5 \mj[`k[`fallda[`]j�:]aljY_kkYlr�af�\]j�Ydd_]e]af]f�J]fl]fn]jka[`]jmf_�ae
ngjn]j_Yf_]f]f�CYd]f\]jbY`j

JI
l%)

5 J]flf]jimgla]fl�ae�n]j_Yf_]f]f�CYd]f\]jbY`j$
JI

l%*
5 J]flf]jimgla]fl�ae�ngjn]j_Yf_]f]f�CYd]f\]jbY`j$

� 5 ($*-&

:]j][`fmf_�\]k�FY[``Ydla_c]alk^Yclgjk

FY[`���.0�9Zk&�,�K?:�NA�oaj\�\]j�FY[``Ydla_c]alk^Yclgj�]jeall]dl$�af\]e�\]j�me�\a]�N]j�f\]jmf_
\]k�J]flf]jimgla]fl]f�ae�n]j_Yf_]f]f�CYd]f\]jbY`j�_]_]f�Z]j�\]e�ngjn]j_Yf_]f]f�CYd]f\]jbY`j
n]jeaf\]jl]�O]jl�]afk�eal�]af]e�HYjYe]l]j���n]jna]d^�dla_l�mf\�me�\]f�O]jl�]afk�]j`�`l�oaj\&
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)l

=jealldmf_�\]k�J]flf]jimgla]fl]f2

<]j�J]flf]jimgla]fl�oaj\�]jeall]dl$�af\]e�\a]�9frY`d�\]j�wimanYd]frj]flf]j�\mj[`�\a]�9frY`d�\]j
wimanYd]frZ]aljY_krY`d]j�\ana\a]jl�oaj\&�?]e�����*--Y�9Zk&�+�K?:�NA�o]j\]f�Zak�rmj�@]jkl]ddmf_
]af`]alda[`]j�=afcgee]fkn]j`�dlfakk]� ae�?]Za]l�\]j�:mf\]kj]hmZdac�<]mlk[`dYf\�\a]�9frY`d�\]j
wimanYd]frj]flf]j� mf\� \a]� 9frY`d� \]j� wimanYd]frZ]aljY_krY`d]j� ^�j� \Yk� :mf\]k_]Za]l� g`f]� \Yk
:]aljallk_]Za]l� mf\� \Yk�:]aljallk_]Za]l� _]lj]ffl� Z]j][`f]l&� >�j� \a]�o]al]j]� :]j][`fmf_� fY[`� ��.0
9Zk&�,�K?:�NA�o]j\]f�\a]�b]o]ada_]f�=j_]Zfakk]�Yfk[`da]�]f\�Y\\a]jl&

:]j][`fmf_�\]j�9frY`d�\]j�wimanYd]frj]flf]j2

<a]� 9frY`d� \]j� wimanYd]frj]flf]j� oaj\� ]jeall]dl$� af\]e� \Yk� ?]kYelngdme]f� \]j� J]fl]f
YZr�_da[`� ]jklYll]l]j�9m^o]f\mf_]f� ^�j� J]fl]f� mf\�J]fl]fl]ad]� ]af]k�CYd]f\]jbY`j]k� \mj[`



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

).

]af]�J]_]dYdl]jkj]fl]� \]kk]dZ]f�CYd]f\]jbY`j]k� Ymk� \]j� Ydd_]e]af]f�J]fl]fn]jka[`]jmf_�eal
,-�=fl_]dlhmfcl]f� \ana\a]jl�oaj\&� >�j� \a]�:]j][`fmf_� kaf\� \a]�O]jl]� ^�j� \Yk� :mf\]k_]Za]l
g`f]� \Yk� :]aljallk_]Za]l� mf\� \Yk� :]aljallk_]Za]l� _]lj]ffl� rm� ]jeall]df� mf\� Yfk[`da]�]f\� rm
Y\\a]j]f&� Ae� :]aljallk_]Za]l� akl� \YZ]a� Z]a� \]j� :]j][`fmf_� \]j� J]_]dYdl]jkj]fl]� eal
,-�=fl_]dlhmfcl]f�\]j�Yclm]dd]�J]fl]fo]jl� Gkl!�rm_jmf\]�rm�d]_]f&

?]kYelngdme]f�\]j�J]fl]f�YZr�_da[`�]jklYll]l]j�9m^o]f\mf_]f�^�j�J]fl]f�mf\�J]fl]fl]ad]2

*((.
Ydl]�D�f\]j2 )-/&(,,&0/)�Lk\&�=mjg
f]m]�D�f\]j2 ,*&-.(&.)-�Lk\&�=mjg

*((/
Ydl]�D�f\]j2 )-0&+,0&0-.�Lk\&�=mjg
f]m]�D�f\]j2 ,*&*//&+-.�Lk\&�=mjg

J]_]dYdl]jkj]fl]f�Ym^�\]j�?jmf\dY_]�ngf�,-�=fl_]dlhmfcl]f2

*((.
Ydl]�D�f\]j2 ),&))($*(�=mjg
f]m]�D�f\]j2 )*&,(+$0(�=mjg

*((/
Ydl]�D�f\]j2 ),&),0$((�=mjg
f]m]�D�f\]j2 )*&,+.$*(�=mjg

<YjYmk�]j_]Z]f�ka[`�^gd_]f\]�9frY`d]f�Yf�wimanYd]frj]flf]jf2

*((.
Ydl]�D�f\]j2 ))&)+(�Lk\&
f]m]�D�f\]j2�� +&,+)�Lk\&

*((/
Ydl]�D�f\]j2 ))&)1*�Lk\&
f]m]�D�f\]j2 +&,((�Lk\&

>�j� \a]� :]j][`mf_� \]k� J]flf]jimgla]fl]f� kaf\� \]e]flkhj][`]f\� ^gd_]f\]� 9frY`d]f� Yf
wimanYd]frj]flf]jf�rm_jmf\]�rm�d]_]f2

*((. ),&-.)�Lk\&
*((/ ),&-1*�Lk\&

:]j][`fmf_�\]j�9frY`d�\]j�wimanYd]frZ]aljY_krY`d]j2

<a]�9frY`d�\]j�wimanYd]frZ]aljY_krY`d]j�]j_aZl�ka[`$�af\]e�\Yk�?]kYelngdme]f�\]j�:]alj�_]
Ydd]j� af� \]j� Ydd_]e]af]f� J]fl]fn]jka[`]jmf_� n]jka[`]jmf_kh^da[`la_� :]k[`�^la_l]f$� \]j
_]jaf_^�_a_�:]k[`�^la_l]f�mf\�\]j�:]ra]`]j�ngf�9jZ]alkdgk]f_]d\�]af]k�CYd]f\]jbY`j]k�\mj[`
\]f�Ym^�\Yk�<mj[`k[`fallk]fl_]dl�\]kk]dZ]f�CYd]f\]jbY`j]k�]fl^Ydd]f\]f�:]aljY_�\ana\a]jl�oaj\&
>�j� \a]� :]j][`fmf_� kaf\� \a]�O]jl]� ^�j� \Yk� :mf\]k_]Za]l� g`f]� \Yk� :]aljallk_]Za]l� mf\� \Yk
:]aljallk_]Za]l�_]lj]ffl�rm�]jeall]df�mf\�Yfk[`da]�]f\�rm�Y\\a]j]f&�Ae�:]aljallk_]Za]l�akl�\YZ]a
Ydk�<mj[`k[`fallk]fl_]dl� ^�j� \Yk� b]o]ada_]�CYd]f\]jbY`j� \]j�O]jl� \]j� 9fdY_]�)� \]k� K?:�NA
\ana\a]jl�\mj[`�\]f�O]jl�\]j�9fdY_]�)(�\]k�K?:�NA�rm�Z]j�[cka[`la_]f&

?]kYelngdme]f� \]j� :]alj�_]� Ydd]j� af� \]j� Ydd_]e]af]f� J]fl]fn]jka[`]jmf_
n]jka[`]jmf_kh^da[`la_� :]k[`�^la_l]f$� \]j� _]jaf_^�_a_� :]k[`�^la_l]f� mf\� \]j� :]ra]`]j� ngf
9jZ]alkdgk]f_]d\2



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

)/

*((.
Ydl]�D�f\]j2 )*1&-,*&(-,�Lk\&�=mjg
f]m]�D�f\]j2 )1&-((&1,/�Lk\&�=mjg

*((/
Ydl]�D�f\]j2 )+-&(0+&)(.�Lk\&�=mjg
f]m]�D�f\]j2 *(&*0+&)0-�Lk\&�=mjg

:]alj�_]�Ym^�<mj[`k[`fallk]fl_]dl]2

*((.
Ydl]�D�f\]j2 -&/),$*0�=mjg
f]m]�D�f\]j2 ,&/1/$+1�=mjg

*((/
Ydl]�D�f\]j2 -&0.0$))�=mjg
f]m]�D�f\]j2 -&(,1$*+�=mjg

<YjYmk�]j_]Z]f�ka[`�^gd_]f\]�9frY`d]f�Yf�wimanYd]frZ]aljY_krY`d]jf2

*((.
Ydl]�D�f\]j2 **&./(�Lk\&
f]m]�D�f\]j2 ,&(.-�Lk\&

*((/
Ydl]�D�f\]j2 *+&(*(�Lk\&
f]m]�D�f\]j2 ,&()/�Lk\&

>�j� \a]� :]j][`mf_� \]k� J]flf]jimgla]fl]f� kaf\� \]e]flkhj][`]f\� ^gd_]f\]� 9frY`d]f� Yf
wimanYd]frZ]aljY_rY`d]jf�rm_jmf\]�rm�d]_]f2

*((. *.&/+-�Lk\&
*((/ */&(+/�Lk\&

J]flf]jimgla]fl�*((.� JI�l%*!2

$-,,.(
Lk\&*.&/+-

Lk\&),&-.)

`d]jZ]aljY_krYwimanYd]fr

j]flf]jwimanYd]fr
JI

*((.

*((.

*((.
===

J]flf]jimgla]fl�*((/� JI�l%)!2

($-+1/
Lk\&*/&(+/

Lk\&),&-1*

`d]jZ]aljY_krYwimanYd]fr

j]flf]jwimanYd]fr
JI

*((/

*((/

*((/
===

O]jl� \]k�FY[``Ydla_c]alk^Yclgjk�  F>!� ^�j� \a]� :]klaeemf_� \]j� Yclm]dd]f�J]fl]fo]jl]� rme
)&�Bmda�*((02











+





−

−

−
)�"

JI

JI
)

*l

)l �5� 





+





 − )($*-"

($-,,.

($-+1/
) �5�)$((**



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

)0

:jmllgd�`f]� mf\� %_]`�dl]j� b]� 9jZ]alf]`e]j� af� \]f� Ydl]f� D�f\]jf� ae� BY`j� *((.� mfl]j
:]j�[cka[`la_mf_�\]j�Z]aljY_kh^da[`la_]f�:jmllgd�`f]�mf\�%_]`�dl]j

+l

*l

"

+%l

"

*%l

"

*l*l

Z:=

Z:=
:=

:=

:=:=

−

−
−− ∗=

:=
l%*

5 :jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�ae�ngjn]j_Yf_]f]f�CYd]f\]jbY`j�
mfl]j�:]j�[cka[`la_mf_�\]j�N]j�f\]jmf_�\]j�Z]aljY_kh^da[`la_]f�:jmllgd�`f]�
mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�g`f]�:]Yel]�]afk[`da]�da[`�\]j�:]ra]`]j�
ngf�9jZ]alkdgk]f_]d\

:=
l%*"

5 :jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�ae�ngjn]j_Yf_]f]f�CYd]f\]j%
bY`j$

:=
l%+

5 :jmllgd�`f]%�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�ae�\jall]f�rmj�[cda]_]f\]f�
CYd]f\]jbY`j$

Z:=
l%*

5 Z]aljY_kh^da[`la_]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�g`f]�:]Yel]�
]afk[`da]�da[`�\]j�:]ra]`]j�ngf�9jZ]alkdgk]f_]d\�ae�ngjn]j_Yf_]f]f�
CYd]f\]jbY`j$

Z:=
l%+

5 Z]aljY_kh^da[`la_]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�g`f]�:]Yel]�
]afk[`da]�da[`�\]j�:]ra]`]j�ngf�9jZ]alkdgk]f_]d\�ae�\jall]f�rmj�[cda]_]f
\]f�CYd]f\]jbY`j$

<a]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�Ydl]f�D�f\]jf�ae�BY`j�*((.� :=
l%*
!

*/&/+(� =mjg� mf\� ae� BY`j� *((-� :=
l%+
!� */&,0)� =mjg&� <a]� Z]aljY_kh^da[`la_]f� :jmllgd�`f]� mf\� %

_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�Ydl]f�D�f\]jf�ae�BY`j�*((.� Z:=
l%*
!�*.&(.0�=mjg�mf\�ae

BY`j�*((-� Z:=
l%+
!�*-&0//�=mjg&

=mjg*/&//.

=mjg*-&0//

=mjg*.&(.0

=mjg*/&,0)

=mjg�*/&/+(�

=mjg*/&/+(:=
*l

=∗=−

:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�af�\]f�Ydl]f�D�f\]jf�ae�BY`j�*((/

<a]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�Ydl]f�D�f\]jf�ae�BY`j�*((/� :=
l%)
!

*0&)..�=mjg&

:]j][`fmf_�\]k�f]m]f�Yclm]dd]f�J]fl]fo]jlk�rme�)&�Bmda�*((02











+∗





−∗

−−
−−

∗∗=
−

−

−−

−−

−

−
− ))

)((

)((

*

)

**

))

*

)

)
α

l

l

ll

ll

l

l

ll
JI

JI

JN:9N9

JN:9N9

:=

:=
9J9J

((**$)
-$)1($*)((

1$)1($*)((

=mjg//.&*/

=mjg)..&*0
=mjg*/$*.9J

l
∗

−−
−−∗∗=



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

)1

((**$)
-$/0

)$/0

=mjg//.&*/

=mjg)..&*0
=mjg*/$*.9J

l
∗∗∗=

=mjg-.$*.((**$)11,1$((),($)=mjg*/$*.9J
l

=∗∗∗=

<]j�f]m]�Yclm]dd]�J]fl]fo]jl�Z]lj�_l�kgeal�rme�)&�Bmda�*((0�*.$-.�=mjg&

:]klaeemf_�\]k�Yclm]dd]f�J]fl]fo]jlk� Gkl!2

��)�9Zk&�*�Z]klaeel�\a]�@�`]�\]k�nge�)&�Bmda�*((0�Yf�_]dl]f\]f�Yclm]dd]f�J]fl]fo]jlk� Gkl!&

FY[`� ��*--Y�K?:�NA� oaj\� \]j� Yclm]dd]� J]fl]fo]jl� Gkl!� fY[`� \]e� ^�j� \a]� N]j�f\]jmf_� \]k
Yclm]dd]f�J]fl]fo]jlk�_]dl]f\]f�N]j^Y`j]f�n]j�f\]jl$�ogZ]a�^�j�\a]�N]j�f\]jmf_�\a]�^�j�\a]�f]m]f
D�f\]j�]jeall]dl]f�O]jl]�eY�_]Z]f\�kaf\&�:]a�\]j�:]j][`fmf_�\]k�FY[``Ydla_c]alk^Yclgjk�omj\]
\]f� Z]kgf\]j]f� ?]_]Z]f`]al]f� \]k� :]aljallk_]Za]lk� J][`fmf_� _]ljY_]f�  n_d&� ngjkl]`]f\]
9mk^�`jmf_]f!&�<YfY[`�]jj][`f]l�ka[`�eal�\]j�^�j�\a]�>gjlk[`j]aZmf_�\]k�Yclm]dd]f�J]fl]fo]jlk�af
\]f�Ydl]f�D�f\]jf�eY�_]Z]f\]f�>gje]d�^gd_]f\]j�Yclm]dd]j�J]fl]fo]jl� Gkl!�YZ�\]e�)&�Bmda�*((02

:jmllgd�`f]� mf\� %_]`�dl]j� b]� 9jZ]alf]`e]j� af� \]f� f]m]f� D�f\]jf� ae� BY`j� *((-� mfl]j
:]j�[cka[`la_mf_�\]j�Z]aljY_kh^da[`la_]f�:jmllgd�`f]�mf\�%_]`�dl]j

+l

*l

"

+%l

"

*%l

"

*l*

Z:=

Z:=
:=

:=

:=:=

−

−
−− ∗=

l

<a]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�f]m]f�D�f\]jf�ae�BY`j�*((.� :=
l%*
!

*)&/.1� =mjg� mf\� ae� BY`j� *((-�  :=
l%+
!� *)&-/-� =mjg&� <a]� Z]aljY_kh^da[`la_]f� :jmllgd�`f]� mf\� %

_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�f]m]f�D�f\]jf�ae�BY`j�*((.� Z:=
l%*
!�*(&+.-�=mjg�mf\�ae

BY`j�*((-� Z:=
l%+
!�*(&+0-�=mjg&

g=mj*)&10.

=mjg*(&+0-

=mjg*(&+.-

=mjg*)&-/-

=mjg*)&/.1

=mjg*)&/.1:=
*l

=∗=−

:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�af�\]f�f]m]f�D�f\]jf�ae�BY`j�*((/

<a]�:jmllgd�`f]�mf\�%_]`�dl]j�b]�9jZ]alf]`e]j�Z]ljm_]f�af�\]f�f]m]f�D�f\]jf�ae�BY`j�*((/� :=
l%)
!

**&)(,�=mjg&



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

*(

:]j][`fmf_�\]k�f]m]f�Yclm]dd]f�J]fl]fo]jlk� Gkl!�rme�)&�Bmda�*((02











+∗





−∗

−−
−−

∗∗=
−

−

−−

−−

−

−
− ))

)((

)((

*

)

**

))

*

)

)
α

l

l

ll

ll

l

l

ll
JI

JI

JN:9N9

JN:9N9

:=

:=
9J9J

((**$)
-$)1($*)((

1$)1($*)((

=mjg10.&*)

=mjg)(,&**
=mjg(1$*+9J

l
∗

−−
−−∗∗=

((**$)
-$/0

)$/0

=mjg10.&*)

=mjg)(,&**
=mjg(1$*+9J

l
∗∗∗=

=mjg)-$*+((**$)11,1$(((-,$)=mjg(1$*+9J
l

=∗∗∗=

=k�]j_aZl�ka[`�kgeal�]af�f]m]j�j][`f]jak[`]j�Yclm]dd]j�J]fl]fo]jl�  Gkl!� af�@�`]�ngf�*+$)-�=mjg&
<Yk�]flkhja[`l�]af]e�9fhYkkmf_kkYlr�ngf�($*.��&�?]e�����*--Y�9Zk&�*�K?:�NA� akl�\]j�Yclm]dd]
J]fl]fo]jl�  Gkl!� eaf\]kl]fk� me� \]f� Hjgr]flkYlr� YfrmhYkk]f$� me� \]f� \]j� Yclm]dd]� J]fl]fo]jl
Yf_]hYkkl�oaj\&�<]j�Yclm]dd]�J]fl]fo]jl�oaj\�me�)$)���Yf_]hYkkl&�<]e]flkhj][`]f\�]j`�`l�ka[`
Ym[`�\]j�Yclm]dd]�J]fl]fo]jl� Gkl!&

=mjg+,,($*+())($)=mjg(1$*+9J
l

=∗=

?]e�����)*+�9Zk&)� a&N&�eal� �� )*)�9Zk&*�K?:�NA�oaj\� \]j� Yclm]dd]�J]fl]fo]jl�  Gkl!� Ym^� ro]a
<]raeYdkl]dd]f�_]jmf\]l�mf\�Z]lj�_l�rme�)&�Bmda�*((0�*+$+,�=mjg&

Rm���*� �>]klk]lrmf_�\]k�Ydd_]e]af]f�J]fl]fo]jlk�mf\�\]k�Ydd_]e]af]f�J]fl]fo]jlk
� Gkl!�af�\]j�9dl]jkka[`]jmf_�\]j�DYf\oajl]

?]e�����*+�9Zk&�,�KYlr�*�9D?�n]j�f\]jl�ka[`�\]j�Ydd_]e]af]�J]fl]fo]jl�rme�)&�Bmda�]af]k� b]\]f
BY`j]k� ]flkhj][`]f\� \]e� Hjgr]flkYlr$� me� \]f� \]j� Yclm]dd]� J]fl]fo]jl� \]j� _]k]lrda[`]f
J]fl]fn]jka[`]jmf_�b]o]adk�n]j�f\]jl�oaj\&�:ak�=f\]�Bmfa�*((0�Z]lj�_l�\]j�Ydd_]e]af]�J]fl]fo]jl
)*$)+�=mjg&�<]j� Yclm]dd]�J]fl]fo]jl� \]j� _]k]lrda[`]f�J]fl]fn]jka[`]jmf_� n]j�f\]jl� ka[`� rme� )&
Bmda�*((0�me�)$)��&�<]j�Ydd_]e]af]�J]fl]fo]jl�YZ�)&�Bmda�*((0�akl�kgeal�oa]�^gd_l�rm�]jeall]df2

=mjg*.$)*())($)=mjg)+$)* =∗

?]e�����)(*�9Zk&�,�9D?�n]j�f\]jl� ka[`�\]j� Ydd_]e]af]�J]fl]fo]jl� Gkl!� rm�\]e�R]alhmfcl�mf\
me� \]f� Hjgr]flkYlr$� me� \]f� \]j� Yclm]dd]� J]fl]fo]jl� Gkl!� \]j� _]k]lrda[`]f� J]fl]fn]jka[`]jmf_
b]o]adk�n]j�f\]jl�oaj\&�:ak�=f\]�Bmfa�*((0�Z]lj�_l�\]j�Ydd_]e]af]�J]fl]fo]jl� Gkl!�)($..�=mjg&�<Y
Z]a� \]j� :]klaeemf_� \]k� Yclm]dd]f� J]fl]fo]jlk�  Gkl!� \]j� 9fhYkkmf_kkYlr� \]k� Yclm]dd]f
J]fl]fo]jlk� ngf� )$)� �� rm_jmf\]� _]d]_l� omj\]$� oaj\� \]j� Ydd_]e]af]� J]fl]fo]jl� Gkl!� YZ
)&�Bmda�*((0�kgeal�oa]�^gd_l�]jeall]dl2

=mjg/0$)(())($)=mjg..$)( =∗

Rm���+�%�9mk_d]a[`kZ]\Yj^�rme�+(&�Bmfa�*((1



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

*)

?]e�����.0Y�9Zk&�,�mf\����*--Y�9Zk&�,�K?:�NA�Zd]aZ]f�\]j�O]jl�\]k�9mk_d]a[`kZ]\Yj^k�mf\�\]k
9mk_d]a[`kZ]\Yj^k�  Gkl!� af� \]f� BY`j]f� mfn]j�f\]jl$� af� \]f]f� ]k� o]\]j� rmj� 9fo]f\mf_� \]j
K[`mlrcdYmk]d�  �� .0Y� 9Zk&� )� KYlr� *$� ��*--Y� 9Zk&� )� K?:� NA!� fg[`� rme� 9ZZYm� \]k
9mk_d]a[`kZ]\Yj^k� cgeel&� <Y� _]e��� �� *--Y� 9Zk&� ,� KYlr� +� K?:� NA� \a]� 9fo]f\mf_� \]j
K[`mlrcdYmk]d� Gkl!�\]f�9mk_d]a[`kZ]\Yj^� Gkl!�fa[`l�]j`�`l$�Zd]aZ]f�kgog`d�\]j�Ye�+(&�Bmfa�*((0
Z]kl]`]f\]� 9mk_d]a[`kZ]\Yj^� Ydk� Ym[`� \]j� Ye� +(&� Bmfa� *((0� Z]kl]`]f\]� 9mk_d]a[`kZ]\Yj^�  Gkl!
mfn]j�f\]jl&� <]j� 9mk_d]a[`kZ]\Yj^� Z]lj�_l� Zak� rme� +(&� Bmfa� *((1� o]al]j`af� ($10*-� mf\� \]j
9mk_d]a[`kZ]\Yj^� Gkl!�($10/(&�<a]k�]flkhja[`l�fa[`l�j]Ydaka]jl]f�9fhYkkmf_k\�eh^mf_]f�af�@�`]
ngf�%)$/-���Z]a�\]f�J]fl]f�af�\]f�Ydl]f�D�f\]jf�mf\�%)$+���Z]a�\]f�J]fl]f�af�\]f�f]m]f�D�f\]jf&

Rm���,��%�9fhYkkmf_k^Yclgj�af�\]j�Mf^Yddn]jka[`]jmf_

?]e��� �� 1-� 9Zk&� )� Zro&� �� *)-� 9Zk&� -� K?:� NAA� o]j\]f� ?]d\d]aklmf_]f� \]j� _]k]lrda[`]f
Mf^Yddn]jka[`]jmf_� me� \]f� Hjgr]flkYlr� Yf_]hYkkl$� me� \]f� \a]� J]fl]f� Ymk� \]j� _]k]lrda[`]f
J]fl]fn]jka[`]jmf_� n]j�f\]jl� o]j\]f&� <]j� 9fhYkkmf_k^Yclgj� af� \]j� _]k]lrda[`]f
Mf^Yddn]jka[`]jmf_�Z]lj�_l�\Y`]j�^�j�\a]�Ydl]f�mf\�f]m]f�D�f\]j�YZ�\]e�)&�Bmda�*((0�)$())(&

Rm���-�%�H^d]_]_]d\

<a]�Ngjk[`ja^l�j]_]dl�\a]�@�`]�\]j�H^d]_]_]d\]j� ��,,�9Zk&�*�Zro&���*)-�9Zk&�-�K?:�NAA!�YZ�\]e
)&�Bmda�*((0�fY[`�\]f�_d]a[`]f�?jmf\k�lr]f$�\a]�^�j�\a]�9fhYkkmf_�\]j� dYm^]f\]f�?]d\d]aklmf_]f
Ymk�\]j�Mf^Yddn]jka[`]jmf_�_]dl]f&�Afkgo]al�cYff�Ym^�\a]�:]_j�f\mf_�rm���,�n]joa]k]f�o]j\]f&

Rm�9jlac]d�+� AfcjY^llj]l]f!

9jlac]d�+�j]_]dl�\Yk�AfcjY^llj]l]f�\]k�?]k]lr]k&

;&�>afYfra]dd]j�L]ad

A&� 9mkoajcmf_]f�\]k�9jlac]dk�)

<a]�af�\a]k]e�?]k]lr]flomj^�^]kl_]d]_l]�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0�Z]lj�_l�)$)��&�<Yngf
]fl^Ydd]f� ($.,� Hjgr]flhmfcl]� Ym^� \Yk� N]jk[`a]Z]f� \]k� Z]a� \]j� J]fl]fYfhYkkmf_� *((0� fY[`
Zak`]ja_]j�J][`lkdY_]�rm�Z]j�[cka[`la_]f\]f�9dl]jkngjkgj_]Yfl]adk&�9m^_jmf\�\]j�N]jk[`a]Zmf_�\]k
Z]a� \]j� J]fl]fYfhYkkmf_� *((1� rm� Z]j�[cka[`la_]f\]f� 9dl]jkngjkgj_]Yfl]adk� oaj\� \a]
J]fl]fYfhYkkmf_�rme�)&�Bmda�*((1�me�($.+�Hjgr]flhmfcl]�`�`]j�Ymk^Ydd]f&�<a]�:]j�[cka[`la_mf_
\]k�9dl]jkngjkgj_]Yfl]adk� af�\]f�BY`j]f�*()*�mf\�*()+�^�`jl�rm�Ymk_d]a[`]f\]f�<�eh^mf_]f�\]j
J]fl]fYfhYkkmf_]f&� Kgeal� ]flkl]`]f� eal� \]f� `�`]j]f� J]fl]fYfhYkkmf_]f� dYf_^jakla_� c]af]
^afYfra]dd]f�:]dYklmf_]f&�<a]k�_adl�fa[`l�fmj�^�j�\a]�_]k]lrda[`]�J]fl]fn]jka[`]jmf_$�kgf\]jf�Ym[`
^�j�\a]�o]al]j�mfl]f�Ym^_]^�`jl]f�:]j]a[`]�\]j�kgraYd]f�Ka[`]jmf_$�\a]�ngf�\]j�J]fl]fYfhYkkmf_
Z]ljg^^]f�kaf\&

)& 9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_

<mj[`� \a]� EY�fY`e]� \]k� 9jlac]dk� )� \a]k]k� ?]k]lr]flomj^k� ]j_]Z]f� ka[`� \a]� af� \]j� ^gd_]f\]f
LYZ]dd]�\Yj_]kl]ddl]f�N]j�f\]jmf_]f�\]j�J]fl]fYfhYkkmf_]f� ae�Eall]d^jaklr]aljYme�Zak�rme�BY`j
*())&



ele
kt

ro
nis

ch
e V

or
ab

-Fa
ss

un
g*

**

LYZ]dd]�+2 9mkoajcmf_]f�Ym^�J]fl]fYfhYkkmf_]f�mf\�KlYf\Yj\j]fl]

*((0 *((1 *()( *())

<a^^]j]fr�\]j�J]fl]fYfhYkkmf_]f
af�Hjgr]flhmfcl]f

($., ($.+ ($(* ($((

<a^^]j]fr�Z]a�]af]j�KlYf\Yj\j]fl]
af�=mjg�hjg�EgfYl

/$.- )-$+( )-$/- )-$/-

<a]� <a^^]j]fr� \]j� J]fl]fYfhYkkmf_� ae� BY`j� *()(� akl� Ymkk[`da]�da[`� >gd_]� \]j
Jmf\mf_kngjk[`ja^l]f� ^�j� \]f� Yclm]dd]f� J]fl]fo]jl&� =af]� egfYlda[`]� KlYf\Yj\j]fl]
 J]_]dYdl]jkj]fl]�eal�,-�=fl_]dlhmfcl]f!�^�ddl�ae�BY`j�*((0�me�/$.-�=mjg�`�`]j�Ymk$�ae�BY`j�*())
Z]lj�_l�\]j�Mfl]jk[`a]\�)-$/-�=mjg&

Eal� \]f� `�`]j]f� J]fl]fYfhYkkmf_]f� kaf\� `�`]j]� J]fl]fYmk_YZ]f� mf\� 9mk_YZ]f� \]j
J]fl]fn]jka[`]jmf_� ^�j� \a]� CjYfc]fn]jka[`]jmf_� \]j� J]flf]j� n]jZmf\]f&� =Z]fkg� ]j_]Z]f� ka[`
Ym^_jmf\�\]j�>gjlk[`j]aZmf_kngjk[`ja^l]f�^�j�\]f�Ydd_]e]af]f�:mf\]krmk[`mkk�9mkoajcmf_]f�Ym^
D]aklmf_]f� \]k� :mf\]k� Yf� \a]� Ydd_]e]af]� J]fl]fn]jka[`]jmf_&� Ae� BY`j� *())� ^Ydd]f� kgog`d� \]j
Ydd_]e]af]� :mf\]krmk[`mkk� Ydk� Ym[`� \a]� :]alj�_]� \]k� :mf\]k� ^�j� Caf\]j]jra]`mf_kr]al]f� `�`]j
Ymk$�o]ad�\]j�:]aljY_kkYlr�rmj�_]k]lrda[`]f�J]fl]fn]jka[`]jmf_�o]al]j�)1$1���Z]lj�_l�mf\�fa[`l�Ym^
)1$+��� YZ_]k]fcl�oaj\&�9mk� \]e� _d]a[`]f�?jmf\� ]j_]Z]f� ka[`� ae� BY`j� *())� ^�j� \a]� Ydd_]e]af]
J]fl]fn]jka[`]jmf_� `�`]j]� RY`dmf_]f� ae� JY`e]f� \]k� OYf\]jmf_kYmk_d]a[`k� Yf� \a]
cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_&

LYZ]dd]�,2 9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_�º�
rmk�lrda[`]�9mk_YZ]f�mf\�D]aklmf_]f�\]k�:mf\]k� af�Eag&�=mjg!

*((0 *((1 *()( *())

J]fl]fYmk_YZ]f ..+ *&((1 *&/,) *&/10

OYf\]jmf_kYmk_d]a[`�Yf�\a]�CfJN ( ( ( .-

CN\J�:]alj�_]�\]j�J]fl]fn]jka[`]jmf_ ,. )+0 )0/ )1+

9mk_YZ]f�afk_]kYel /(1 *&),/ *&1*0 +&(-.

D]aklmf_]f�\]k�:mf\]k

���Ydd_]e]af]j�:mf\]krmk[`mkk %* %* ) )&)))

���rmk�lrda[`]j�:mf\]krmk[`mkk ( ( ( (
���:]alj�_]�^�j�Caf\]j]jra]`mf_kr]al]f ( ( ( +-+

<a^^]j]fr]f�af�\]j�Kmee]fZad\mf_�Ym^_jmf\�ngf�Jmf\mf_]f

DYf_^jakla_� ]j_]Z]f� ka[`� Ym^_jmf\� \]j� N]jk[`a]Zmf_� \]k� rm� Z]j�[cka[`la_]f\]f
9dl]jkngjkgj_]Yfl]adk� c]af]� mfeall]dZYj]f� ^afYfra]dd]f� :]dYklmf_]f$� o]ad� \]j� 9fkla]_� \]k
9dl]jkngjkgj_]Yfl]adk�fmj� r]alda[`�n]jr�_]jl�oaj\$� fa[`l� YZ]j�mfl]jZd]aZl&�<]j� Yclm]dd]�J]fl]fo]jl
^�ddl� af�\]j�}Z]j_Yf_kr]al�roYj�`�`]j�Ymk$�YZ�\]e�BY`j�*()+�cgeel�\a]�<�eh^mf_koajcmf_�\]k
9dl]jkngjkgj_]Yfl]adk� af� \]j� J]fl]fYfhYkkmf_k^gje]d� b]\g[`� ngddkl�f\a_� rme� LjY_]f&� <a]� ka[`
fY[`�Zak`]ja_]e�J][`l�j][`f]jak[`�]j_]Z]f\]�:]aljY_kkYlrYZk]fcmf_�ae�BY`j�*())�mfl]jZd]aZl&�<]j
:]aljY_kkYlr�kafcl�]jkl�ae�BY`j�*()*�rmf�[`kl�Ym^�)1$-���mf\�]jj]a[`l�ae�BY`j�*()+�eal�)1$)���\a]
@�`]$� \a]� ka[`� Ym[`� fY[`� Zak`]ja_]e� J][`l� ]j_]Z]f� `�ll]&� <a]� J�[coajcmf_]f� \]j
mfl]jk[`a]\da[`]f�:]aljY_kkYlr]floa[cdmf_� Ym^� \a]�J]fl]fYfhYkkmf_� ^�`j]f� Ydd]j\af_k� \Yrm$� \Ykk
\a]� dYf_^jakla_]� =floa[cdmf_� \]k� :]aljY_kkYlr]k� mf\� \]k� Yclm]dd]f� J]fl]fo]jlk� fa[`l� ]pYcl
\]jb]fa_]f�]flkhja[`l$�\a]�ka[`�g`f]�\a]k]f�?]k]lr]flomj^�]j_]Z]f�o�j\]&
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LYZ]dd]�-2 DYf_^jakla_]�9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_

g`f]�EY�fY`e]
)!

eal�EY�fY`e]

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/& af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/&

*((0 )1$1 ($00 *.$+1 )1$1 ($0+ *.$-.

*((1 )1$1 )$)* *.$/. )1$1 ($1* */$)(

*()( )1$1 )$,- */$(+ )1$1 )$(- */$+0

*()) )1$+ )$-* */$)( )1$1 )$+- */$,-

*()* )1$) )$-. */$,1 )1$- )$-* */$.,

*()+ )1$) )$-* *0$)) )1$) )$-( */$1,

*(), )1$) )$+/ *0$/- )1$) )$,( *0$/+

*()- )1$) )$), *1$+, )1$) )$)- *1$+)

*(). )1$) ($0* +($() )1$) ($0+ *1$10

*()/ )1$) ($,) +($/* )1$) ($,+ +($.1

*()0 )1$. ($*- +)$,0 )1$. ($*. +)$,-

*()1 )1$1 ($*) +*$(/ )1$1 ($*+ +*$(,

*(*( *($( ($*) +*$/0 *($( ($** +*$/-

*(*- *)$( ($*- +.$1( *($1 ($*+ +.$0*

*(+( *)$1 ($*- ,)$+* *)$0 ($*) ,)$*1

)!�eal�]af]j�J]fl]fYfhYkkmf_�ngf�($,.���rme�)&�Bmda�*((0

LYZ]dd]�-2 DYf_^jakla_]�9mkoajcmf_]f�Ym^�\a]�Ydd_]e]af]�J]fl]fn]jka[`]jmf_�%�>gjlk]lrmf_

N]j�f\]jmf_�\mj[`�EY�fY`e]

:]aljY_k%

kYlr

FY[``Ydla_%

c]alkj�[cdY_]

Yclm]dd]j�

J]fl]fo]jl

9mk_YZ]f�

Ydd_&�JN

:mf\]k%

eall]d

af�Hjgr]fl

af�EgfYlk%

Ymk_YZ]f

af�=mjg�

Ye�)&/& af�Ej\&�=mjg af�Ej\&�=mjg

*((0 ($( %($(- ($)/ ($/ ($(

*((1 ($( %($*( ($+, *$) ($(

*()( ($( %($,( ($+- *$1 ($(

*()) ($. %($)/ ($+- +$) )$-

*()* ($, %($(, ($)- *$* )$(

*()+ ($( %($(* %($)/ ($) ($*

*(), ($( ($(+ %($(* %($. ($(

*()- ($( ($() %($(+ ($) ($)

*(). ($( ($() %($(+ ($( ($)

*()/ ($( ($(* %($(+ ($) ($)

*()0 ($( ($() %($(+ ($) ($)

*()1 ($( ($(* %($(+ ($) ($)

*(*( ($( ($() %($(+ ($) ($)

*(*- %($) %($(* %($(0 %($+ %($+

*(+( %($) %($(, %($(+ %($+ %($,

*& 9mkoajcmf_]f�Ym^�\a]�cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_
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Af� \]j� cfYhhk[`Y^lda[`]f� J]fl]fn]jka[`]jmf_�  CfJN!� ]j_]Z]f� ka[`� af� >gd_]� \]j� `�`]j]f
J]fl]fYfhYkkmf_]f�ae�BY`j�*((0�j\&�*/�Eag&�=mjg�`�`]j]�9mk_YZ]f$�\a]�Zak�rme�BY`j�*())�Ym^�j\&
))(� Eag&� =mjg� Yfkl]a_]f&� <]e� kl]`]f� ae� BY`j� *())� `�`]j]� :]aljY_k]affY`e]f� mf\� `�`]j]
RY`dmf_]f�Yf�\a]�CfJN�ae�JY`e]f�\]k�OYf\]jmf_kYmk_d]a[`k�_]_]f�Z]j&�<a]� ka[`�]j_]Z]f\]f
F]llg%E]`jYm^o]f\mf_]f� ^�j� \a]� cfYhhk[`Y^lda[`]� J]fl]fn]jka[`]jmf_� o]j\]f� _]e��� ��*)-
K?:�NA� nge� :mf\� _]ljY_]f&� =flkhj][`]f\� kl]a_l� \a]� :]l]ada_mf_� \]k� :mf\]k� Yf� \]j
cfYhhk[`Y^lda[`]f�J]fl]fn]jka[`]jmf_�ae�BY`j�*((0�me�j\&�*/�Eag&�=mjg$�ae�BY`j�*())�Z]lj�_l�\a]
<a^^]j]fr�*(�Eag&�=mjg&

LYZ]dd]�.2 9mkoajcmf_]f�Ym^�\a]�cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_�º�
rmk�lrda[`]�9mk_YZ]f�mf\�D]aklmf_]f�\]k�:mf\]k� Eag&�=mjg!

*((0 *((1 *()( *())

J]fl]fYmk_YZ]f *. // )(* )(+

CN\J�:]alj�_]�\]j�CfJN * - / /

9mk_YZ]f�afk_]kYel */ 0* )(1 ))(

:]aljY_k]affY`e]f ( ( ( %*-

OYf\]jmf_kYmk_d]a[`�ngf�\]j�Ydd_&�JN ( ( ( %.-

=affY`e]f�afk_]kYel ( ( ( %1(

:mf\]krmk[`mkk�rmj�CfJN */ 0* )(1 *(

<a^^]j]fr]f�af�\]j�Kmee]fZad\mf_�Ym^_jmf\�ngf�Jmf\mf_]f

+& 9mkoajcmf_]f�Ym^�\a]�9dl]jkka[`]jmf_�\]j�DYf\oajl]

Af� \]j� 9dl]jkka[`]jmf_� \]j� DYf\oajl]� ]j_]Z]f� ka[`� \a]� af� \]j� LYZ]dd]� \Yj_]kl]ddl]f
E]`jYm^o]f\mf_]f�\]k�:mf\]k� ^�j�J]fl]f�mf\�kgfkla_]�D]aklmf_]f�Ymk�\]j� dYf\oajlk[`Y^lda[`]f
9dl]jkka[`]jmf_&�FY[`���/0�9D?��Z]jfaeel�\]j�:mf\�\a]�<]^aral\][cmf_� af�\]j�9dl]jkka[`]jmf_
\]j�DYf\oajl]$�o]al]j]�D]aklmf_]f�  DYf\YZ_YZ]j]fl]$� >=D=?%D]aklmf_]f!� kaf\� fY[`� ��)*/�9D?
mf\���)1�9Zk&�)�>=D=?�]Z]f^Yddk�af�ngdd]e�Me^Yf_�nge�:mf\�rm�ljY_]f&

LYZ]dd]�/2 9mkoajcmf_]f�Ym^�\a]�9dl]jkka[`]jmf_�\]j�DYf\oajl]�º�
rmk�lrda[`]�9mk_YZ]f� af�Eag&�=mjg!

*((0 *((1 *()( *())

J]fl]fYmk_YZ]f 1 */ +/ +/

,& 9mkoajcmf_]f�Ym^�\a]�_]k]lrda[`]�Mf^Yddn]jka[`]jmf_

Af�\]j�_]k]lrda[`]f�Mf^Yddn]jka[`]jmf_�]j_]Z]f�ka[`� af�>gd_]�\]j�`�`]j]f�J]fl]fYfhYkkmf_]f� ae
BY`j� *((0� j\&� )1� Eag&� =mjg� `�`]j]� 9mk_YZ]f$� \a]� Zak� rme� BY`j� *())� Ym^� j\&� /0� Eag&� =mjg
Yfkl]a_]f&�<]j�\Yngf�nge�:mf\�rm� ljY_]f\]�9fl]ad�Z]lj�_l� ae�BY`j�*((0�j\&�)�Eag&�=mjg$�\a]k]j
kl]a_l�Zak�rme�BY`j�*())�Ym^�+�Eag&�=mjg�Yf&

LYZ]dd]�02 9mkoajcmf_]f�Ym^�\a]�_]k]lrda[`]�Mf^Yddn]jka[`]jmf_�º�
rmk�lrda[`]�9mk_YZ]f� af�Eag&�=mjg!

*((0 *((1 *()( *())

9mk_YZ]f )1 -/ // /0

\Yngf�nge�:mf\�rm�ljY_]f ) * + +
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-& 9mkoajcmf_]f�Ym^�RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e]

<a]�=jklYllmf_]f�\]k�:mf\]k�mf\�\]j�f]m]f�D�f\]j�^�j�\a]�9m^o]f\mf_]f�Ymk�\]j�}Z]j^�`jmf_�\]j
9fkhj�[`]�Ymk�RmkYlrn]jkgj_mf_kkqkl]e]f�o]j\]f�ka[`�\mj[`�\a]�`�`]j]�J]fl]fYfhYkkmf_�ae�BY`j
*((0�me�j\&�/�Eag&�=mjg�]j`�`]f&�Ae�BY`j�*())�Z]lj�_l�\a]�<a^^]j]fr�j\&�+)�Eag&�=mjg&

<a]�=jklYllmf_]f� \]k�:mf\]k� mf\� \]j� f]m]f�D�f\]j� ^�j� \a]�9m^o]f\mf_]f� \]j� �Z]j^�`jl]f� mf\
fa[`l��Z]j^�`jl]f�N]jkgj_mf_kd]aklmf_]f�\]j�Kgf\]jn]jkgj_mf_kkqkl]e]�\]j�f]m]f�D�f\]j�o]j\]f
ka[`�\mj[`�\a]�`�`]j]�J]fl]fYfhYkkmf_�ae�BY`j�*((0�me�j\&�,�Eag&�=mjg�]j`�`]f&� Ae�BY`j�*())
Z]lj�_l�\a]�<a^^]j]fr�j\&�)0�Eag&�=mjg&

Ngf�\a]k]f�E]`jYm^o]f\mf_]f�kaf\�ae�BY`j�*((0�j\&�-�Eag&�=mjg�nge�:mf\�mf\�j\&�/�Eag&�=mjg
ngf�\]f�f]m]f�D�f\]jf�rm�ljY_]f&�Ae�BY`j�*())�da]_l�\a]�E]`jZ]dYklmf_�Z]a�j\&�*)�Eag&�=mjg�^�j
\]f�:mf\�mf\�Z]a�j\&�*/�Eag&�=mjg�^�j�\a]�f]m]f�D�f\]j&

LYZ]dd]�12 9mkoajcmf_]f�Ym^�=jklYllmf_�^�j�RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e]�º�rmk�lrda[`]
9mk_YZ]f� af�Eag&�=mjg!

*((0 *((1 *()( *())

RmkYlrn]jkgj_mf_kkqkl]e] / ** +( +)

Kgf\]jn]jkgj_mf_kkqkl]e] , )+ )/ )0

Afk_]kYel )* +- ,0 ,0

\Yngf�nge�:mf\�rm�ljY_]f - )- *) *)

\Yngf�ngf�\]f�f]m]f�D�f\]j�rm�ljY_]f / *( */ */

<a^^]j]fr]f�af�\]j�Kmee]fZad\mf_�Ym^_jmf\�ngf�Jmf\mf_]f

.& 9mkoajcmf_]f�ae�:]j]a[`�\]k�kgraYd]f�=flk[`�\a_mf_kj][`lk

Ae�:]j]a[`�\]k�kgraYd]f�=flk[`�\a_mf_kj][`lk�]j_]Z]f�ka[`�\mj[`�\a]�`�`]j]f�J]fl]fYfhYkkmf_]f
\]j�N]jkgj_mf_kZ]r�_]�\a]�fY[`^gd_]f\�\Yj_]kl]ddl]f�E]`jYm^o]f\mf_]f$�\a]�nge�:mf\�rm�ljY_]f
kaf\&

LYZ]dd]�)(2 9mkoajcmf_]f�ae�:]j]a[`�\]k�kgraYd]f�=flk[`�\a_mf_kj][`lk�º�
rmk�lrda[`]�9mk_YZ]f� af�Eag&�=mjg!

*((0 *((1 *()( *())

9mk_YZ]f - )- *( )0

/& 9mkoajcmf_]f�Ym^�9mk_YZ]f�ae�:]j]a[`�ngf�K?:�AA$�K?:�AAA�mf\�K?:�PAA

<]j�\mj[`�\a]k]f�?]k]lr]flomj^�`�`]j]�J]fl]fYfkla]_�^�`jl�rm�rmk�lrda[`]f�9mk_YZ]f�ae�:]j]a[`
ngf�K?:�AA�mf\�K?:�PAA$�\Y�\a]�J]_]dd]aklmf_]f�fY[`�\]e�K?:�AA�Zro&�\a]�J]_]dk�lr]�fY[`�\]e
K?:�PAA�b]o]adk�rme�)&�Bmda�]af]k�BY`j]k�me�\]f�Nge`mf\]jlkYlr�Yf_]hYkkl�o]j\]f$�me�\]f�ka[`
\]j� Yclm]dd]� J]fl]fo]jl� af� \]j� _]k]lrda[`]f�J]fl]fn]jka[`]jmf_� n]j�f\]jl�  ��*(�9Zk&� ,� K?:� AA$
��*0�9Zk&�*�K?:�PAA�a&N&e&�JKN!&

<a]�@�`]�\]k�eY�_]Zda[`]f�=[cj]_]dkYlr]k$�\]j�\a]�@�`]�\]j�D]aklmf_�^�j�]af]f�@Ymk`YdlkngjklYf\
af� K?:� AA� mf\� PAA� Z]klaeel� mf\� ngf� \]e� \a]� @�`]� \]j� D]aklmf_]f� \]j� o]al]j]f
@Ymk`Ydlkeal_da]\]j�YZ_]d]al]l�oaj\$�Z]lj�_l�\]jr]al�+,/�=mjg�hjg�EgfYl&�:]a�]af]j�J]fl]f]j`�`mf_
ngf�($,.���o�j\]�]j� rme�)&� Bmda� *((0�Ym^�+,1�=mjg�Yf_]`gZ]f&�:]a� ]af]j�J]fl]f]j`�`mf_�ngf
)$)(���kl]a_l�\]j�=[cj]_]dkYlr�YZ�\]e�)&� Bmda�*((0�\Y_]_]f�Ym^�+-)�=mjg&�<a]�ngjYmk_]k[`�lrl]
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=floa[cdmf_�\]k�=[cj]_]dkYlr]k�Zak�rme�BY`j�*())� akl� \]j� ^gd_]f\]f�LYZ]dd]�rm� ]flf]`e]f&�<a]
J]_]dd]aklmf_]f� Zro&�J]_]dk�lr]� ^�j� \a]�o]al]j]f�@Ym`Ydlkeal_da]\]j� kl]a_]f� ]flkhj][`]f\�  ��*(
9Zk&�*$�*Y�mf\�+�kgoa]���*0�K?:�AA�mf\���*0�K?:�PAA�a&N&e&�JKN!&

LYZ]dd]�))2 9mkoajcmf_]f� Ym^� \]f� =[cj]_]dkYlr�  af� =mjg!� mf\� \a]� rmk�lrda[`]f� 9mk_YZ]f� ae
:]j]a[`�\]k�K?:�AA$�\]k�K?:�AAA�mf\�\]k�K?:�PAA� af�Eag&�=mjg!

*((0 *((1 *()( *())

=[cj]_]dk�lr]�g`f]�9jlac]d�)�

\a]k]k�?]k]lr]flomj^k
+,1 +-, +-0 +-1

=[cj]_]dk�lr]�eal�9jlac]d�)

\a]k]k�?]k]lr]flomj^k
+-) +-0 +.* +.+

E]`jYmk_YZ]f�K?:�AA 0* **+ *0+ ++.

Ym^_jmf\�`�`]j]j�D]aklmf_]f 0* **+ *0+ *0-

Ym^_jmf\�JN%:]aljY_kkYlr ( ( ( -)

E]`jYmk_YZ]f�K?:�AAA ( ( ( 1.

E]`jYmk_YZ]f�K?:�PAA )1 ,1 .) .)

<mj[`�\]f�kl�jc]j]f�9fkla]_�\]j�J]_]dd]aklmf_]f�Zro&�J]_]dk�lr]�]j_]Z]f�ka[`�^�j�\Yk�BY`j�*((0
E]`jYmk_YZ]f�af�]af]j�@�`]�ngf�]loY�0*�Eag&�=mjg�ae�:]j]a[`�\]k�K?:�AA�mf\�)1�Eag&�=mjg�ae
K?:�PAA&�<a]�rmk�lrda[`]f�Cgkl]f�^�j�\a]�o]al]j]f�BY`j]�Zak�*())�kaf\�\]j�LYZ]dd]�rm�]flf]`e]f&
<Yj�Z]j�`afYmk�akl�eal�_]jaf_^�_a_]f�E]`jYmk_YZ]f�^�j�cgeemfYd]�K?:�AA%D]aklmf_]f�af�kgd[`]f
>�dd]f� rm� j][`f]f$� af� \]f]f� \a]� D]aklmf_kZ]ra]`]j� Ym^_jmf\� ngf� =afcgee]fkYfj][`fmf_]f
c]af]jd]a� J]_]dd]aklmf_]f� mf\� E]`jZ]\Yj^krmk[`d�_]$� kgf\]jf� fmj� fg[`� cgeemfYd]� D]aklmf_]f
]j`Ydl]f&�<a]�Cgkl]f�ae�:]j]a[`�\]k�K?:�AA�kaf\�nge�:mf\�rm�ljY_]f&�<a]�Cgkl]f�ae�:]j]a[`�\]k
K?:�PAA�ljY_]f�\a]�D�f\]j�mf\�Cgeemf]f&�F]Z]f�\a]k]f�E]`jYmk_YZ]f�]flkl]`]f�ae�:]j]a[`�\]k
K?:� AA� mf\� K?:� AAA� ae� BY`j� *())� \mj[`� \a]� mfl]jZd]aZ]f\]� 9Zk]fcmf_� \]k� :]aljY_kkYlr]k� rmj
_]k]lrda[`]f�J]fl]fn]jka[`]jmf_�E]`jYmk_YZ]f�^�j�J]fl]fn]jka[`]jmf_kZ]alj�_]�^�j�9jZ]alkdgk]&

0& 9mkoajcmf_]f� Ym^� \a]� _]k]lrda[`]� CjYfc]fn]jka[`]jmf_� mf\� \a]� kgraYd]
H^d]_]n]jka[`]jmf_

<a]� _]k]lrda[`]�CjYfc]fn]jka[`]jmf_� mf\� \a]� kgraYd]� H^d]_]n]jka[`]jmf_� kaf\� \mj[`� \a]� `�`]j]f
J]fl]fYfhYkkmf_]f�eall]dZYj�Z]ljg^^]f$�o]ad�\a]�:]aljY_krY`dmf_]f�\]j�J]flf]jaff]f�mf\�J]flf]j
kgoa]� ae� >Ydd]� \]j� _]k]lrda[`]f� CjYfc]fn]jka[`]jmf_� Ym[`� \a]� :]alj�_]� \]j� _]k]lrda[`]f
J]fl]fn]jka[`]jmf_� `�`]j� Ymk^Ydd]f&� <Yj�Z]j� `afYmk� ]j_]Z]f� ka[`� ae� BY`j� *())� af� >gd_]� \]j
mfl]jZd]aZ]f\]f�9Zk]fcmf_�\]k�:]aljY_kkYlr]k�rmj�_]k]lrda[`]f�J]fl]fn]jka[`]jmf_�E]`jYmk_YZ]f
af�\]j�_]k]lrda[`]f�CjYfc]fn]jka[`]jmf_�\mj[`�`�`]j]�:]aljY_krY`dmf_]f�Z]ae�CjYfc]f_]d\�mf\
af�\]j�kgraYd]f�H^d]_]n]jka[`]jmf_�\mj[`�`�`]j]�:]aljY_krY`dmf_]f�^�j�H^d]_]h]jkgf]f�_]_]f�Z]j
_]dl]f\]e�J][`l$�\a]�af�\]j�^gd_]f\]f�LYZ]dd]�eal�\]f�E]`j]affY`e]f�n]jj][`f]l�kaf\&

LYZ]dd]�)*2 9mkoajcmf_]f� Ym^� \a]� _]k]lrda[`]� CjYfc]fn]jka[`]jmf_� mf\� \a]� kgraYd]
H^d]_]n]jka[`]jmf_�º�rmk�lrda[`]�=affY`e]f� af�Eag&�=mjg!

*((0 *((1 *()( *())

rmk�lrda[`]�=affY`e]f

_]k]lrda[`]�CjYfc]fn]jka[`]jmf_ 1, *0/ +1* +-+

kgraYd]�H^d]_]n]jka[`]jmf_ )+ +0 -* )1

1& 9mkoajcmf_]f�afk_]kYel
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<a]�9mkoajcmf_]f�\mj[`�\a]�`�`]j]f�J]fl]fYfhYkkmf_]f�Ym^�\a]�_]k]lrda[`]�J]fl]fn]jka[`]jmf_$
\a]�_]k]lrda[`]�CjYfc]fn]jka[`]jmf_$�\a]�kgraYd]�H^d]_]n]jka[`]jmf_$�\]f�:mf\�kgoa]�Ym^�D�f\]j
mf\�Cgeemf]f�kaf\�\]j�^gd_]f\]f�LYZ]dd]�rm�]flf]`e]f&

LYZ]dd]�)+2 9mkoajcmf_]f�afk_]kYel�º�rmk�lrda[`]�9mk_YZ]f� #!�mf\�=affY`e]f� %!
 af�Eag&�=mjg!

*((0 *((1 *()( *())

Ydd_]e]af]�J]fl]fn]jka[`]jmf_ /(1 *&),/ *&1*0 +&(-.

cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_ */ 0* )(1 ))(
9dl]jkka[`]jmf_�\]j�DYf\oajl] 1 */ +/ +/

_]k]lrda[`]�Mf^Yddn]jka[`]jmf_ )1 -/ // /0

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] )* +- ,0 ,0

KgraYd]k�=flk[`�\a_mf_kj][`l - )- *( )0

ae�:]j]a[`�K?:�AA 0* **+ *0+ ++.

ae�:]j]a[`�K?:�AAA ( ( ( 1.
ae�:]j]a[`�K?:�PAA )1 ,1 .) .)

_]k]lrda[`]�CjYfc]fn]jka[`]jmf_ %1, %*0/ %+1* %+-+

kgraYd]�H^d]_]n]jka[`]jmf_ %)+ %+0 %-* %)1

Afk_]kYel //. *&+)( +&))1 +&,.1

D]aklmf_]f�\]k�:mf\]k )*/ +.* ,/, )&011

\Yjmfl]j

Ydd_]e]af]�J]fl]fn]jka[`]jmf_ %* %* ) )&,.,

cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_ */ 0* )(1 *(

_]k]lrda[`]�Mf^Yddn]jka[`]jmf_ ) * + +

9dl]jkka[`]jmf_�\]j�DYf\oajl] 1 */ +/ +/

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] - )- *) *)
KgraYd]k�=flk[`�\a_mf_kj][`l - )- *( )0

ae�:]j]a[`�K?:�AA 0* **+ *0+ ++.

D]aklmf_]f�\]j�D�f\]j�mf\�Cgeemf]f *- .1 00 00

\Yjmfl]j

RmkYlr%�mf\�Kgf\]jn]jkgj_mf_kkqkl]e] / *( */ */
D]aklmf_]f�ae�:]j]a[`�K?:�PAA )1 ,1 .) .)

<a^^]j]fr]f�af�\]j�Kmee]fZad\mf_�Ym^_jmf\�ngf�Jmf\mf_]f

AA&� Mfeall]dZYj]�^afYfra]dd]�9mkoajcmf_]f�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0� 9jlac]d
*!

<a]�Ymkk[`da]�da[`]f�mf\�mfeall]dZYj]f�^afYfra]dd]f�Oajcmf_]f�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda
*((0�af�@�`]�ngf�)$)��$�\a]�ae�9jlac]d�*�_]j]_]dl�oaj\$�kl]dd]f�ka[`�^gd_]f\]jeY�]f�\Yj2

9m^_jmf\� \]j� J]fl]fYfhYkkmf_� rme� )&� Bmda� *((0� me� )$)��� ]j_]Z]f� ka[`� af� \]j� _]k]lrda[`]f
J]fl]fn]jka[`]jmf_$� \]j� 9dl]jkka[`]jmf_� \]j� DYf\oajl]� mf\� \]j� Mf^Yddn]jka[`]jmf_
E]`jYm^o]f\mf_]f�ngf�afk_]kYel�j\&�)&++.�Eag&�=mjg�ae�BY`j�*((0&

Af�\]f�BY`j]f�*((1�Zak�*())�]j_]Z]f�ka[`�Ymkk[`da]�da[`�Ymk�\]j�J]fl]fYfhYkkmf_�rme�)&�Bmda�*((0
hjg�BY`j�E]`jYm^o]f\mf_]f�ngf�afk_]kYel�j\&�*&./*�Eag&�=mjg&�Ngf�\a]k]f�E]`jYm^o]f\mf_]f
o]j\]f�ae�BY`j�*((0�j\&�/*�Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak�*())�b�`jda[`�j\&�),+�Eag&�=mjg
nge�:mf\�_]ljY_]f&�Ngf�\]f�f]m]f�D�f\]jf�o]j\]f� ^�j�\a]�E]`jYm^o]f\mf_]f� af� \]f�RmkYlr%
mf\�Kgf\]jn]jkgj_mf_kkqkl]e]f�ae�BY`j�*((0�j\&�)*�Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak�*())
b�`jda[`�j\&�*,�Eag&�=mjg�]jklYll]l&
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<a]�E]`jYm^o]f\mf_]f$�\a]�Ym[`�\a]�mfl]j� A&�_]kgf\]jl�Ymk_]oa]k]f]f�9m^o]f\mf_]f�Ym^_jmf\
\]j�wf\]jmf_]f�\]k�K?:�NA�me^Ykk]f$�n]jl]ad]f�ka[`�Ym^�\a]�]afr]df]f�:]j]a[`]�oa]�^gd_l2

)& ?]k]lrda[`]�J]fl]fn]jka[`]jmf_

<a]�J]fl]f�o]j\]f� af�\]f�Ydl]f�mf\�\]f�f]m]f�D�f\]jf�rme�)&� Bmda� *((0�me�)$)���Yf_]`gZ]f&
<Yeal� kaf\� \a]� ^gd_]f\]f� E]`jYm^o]f\mf_]f�  ]afk[`da]�da[`� \]j� E]`jYm^o]f\mf_]f� ^�j� \a]
CjYfc]fn]jka[`]jmf_�\]j�J]flf]j!�n]jZmf\]f2

*((0 *((1�%�*())�h&Y&
_]k]lrda[`]�J]fl]fn]jka[`]jmf_ )&*./�Eag&�=mjg *&-+-�Eag&�=mjg
\Yjmfl]j

Ydd_]e]af]�J]fl]fn]jka[`]jmf_ )&**)�Eag&�=mjg *&,,)�Eag&�=mjg
cfYhhk[`Y^lda[`]�J]fl]fn]jka[`]jmf_ ,/�Eag&�=mjg 1,�Eag&�=mjg

<a]� E]`jYm^o]f\mf_]f� ^�j� \a]� cfYhhk[`Y^lda[`]� J]fl]fn]jka[`]jmf_� o]j\]f� _]e��� ��*)-
K?:�NA� nge� :mf\� _]ljY_]f&� =flkhj][`]f\� ]j`�`l� ka[`� \a]� :]l]ada_mf_� \]k� :mf\]k� � Yf� \]j
cfYhhk[`Y^lda[`]f�J]fl]fn]jka[`]jmf_�ae�BY`j�*((0�me�,/�Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak
*())�me�b�`jda[`�1,�Eag&�=mjg&

<a]�o]al]j]�9Zk[`e]drmf_�\]j�9m^^�ddZ]lj�_]$�J]fl]frmk[`d�_]� mf\�}Z]j_Yf_krmk[`d�_]� af� \]f
f]m]f�D�f\]jf�]fldYkl]l�\]f�:mf\� ae�BY`j�*((0�me�j\&�0�Eag&�=mjg�mf\� af�\]f�BY`j]f�*((1�Zak
*())�me�b�`jda[`�j\&�).�Eag&�=mjg&

:]j]afa_l� me� \a]� :]alj�_]� rmj� H^d]_]n]jka[`]jmf_� mf\� rmj� CjYfc]fn]jka[`]jmf_� \]j� J]flf]j
o]j\]f�\a]�n]j^�_ZYj]f�J]fl]f� af�<]mlk[`dYf\� afk_]kYel� ae� BY`j� *((0� me� j\&�)&(+(�Eag&�=mjg
mf\�af�\]f�BY`j]f�*((1�Zak�*())�me�b�`jda[`�*&(.(�Eag&�=mjg�`�`]j�Ymk^Ydd]f&

*& 9dl]jkka[`]jmf_�\]j�DYf\oajl]

Af�\]j�9dl]jkka[`]jmf_�\]j�DYf\oajl]�Z]dYm^]f�ka[`�\a]�E]`jYm^o]f\mf_]f�ae�BY`j�*((0�Ym^�j\&�).
Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak�*())�Ym^�b�`jda[`�j\&�+)�Eag&�=mjg&�<a]�E]`jYm^o]f\mf_]f
^�j�J]fl]f�mf\�kgfkla_]�D]aklmf_]f�Ymk�\]j�dYf\oajlk[`Y^lda[`]f�9dl]jkka[`]jmf_�kaf\�nge�:mf\�rm
ljY_]f$� \Y� \]j� :mf\� fY[`� ��/0�9D?� \a]� <]^aral\][cmf_� af� \]j� 9dl]jkka[`]jmf_� \]j� DYf\oajl]
�Z]jfgee]f� `Yl� mf\� \a]� Yf\]j]f� D]aklmf_]f�  DYf\YZ_YZ]j]fl]$� >=D=?%D]aklmf_]f!� fY[`
��)*/�9D?�mf\���)1�9Zk&�)�>=D=?�af�ngdd]e�Me^Yf_�nge�:mf\�rm�ljY_]f�kaf\&

+& ?]k]lrda[`]�Mf^Yddn]jka[`]jmf_

Af� \]j� _]k]lrda[`]f�Mf^Yddn]jka[`]jmf_� Z]ljY_]f� \a]�E]`jYm^o]f\mf_]f� af�<]mlk[`dYf\� ae� BY`j
*((0�j\&�++�Eag&�=mjg�mf\�af�\]f�BY`j]f�*((1�Zak�*())�b�`jda[`�j\&�.-�Eag&�=mjg&�<Yngf�]fl^Ydd]f
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