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2&�04001r� ~p;40Gr�η;p<41j3"��*N(� YN*^)*^� )(� L#N*c%MJY#� YJ#&*c)#�[%)%&(N*�
e#Y())IK�H&*H($L#Y� DDD�a� MJ($**�Y#e&(MJ(%J�$N^�_(LJ#&(�N#L(N*e(`**�#c([(
2&�04001r�~pv40Gr�η;pG4G13�*�Ye(*\#$%aMJY*^�_(LJ#&#Y�2&�040Gr�~p14:/r�η;p1;4v<3"
�N*^)*%�Y&%\%))#[#�_(LJ#&(�)(� oJ#J� H(&(\%J&� MJ()#Y*JM^� MN(b%%� 2&�04001r
~p1G4+1r�η;p+;4jv3"
�(L*\�#b&(e#\4�M�H#\#]Zk�$*MH%&M*#))#[#�()(N*e(�\I�H#L(e(N*4�cJ#�YI&('%)�

)#MJZ�Md$#&#')IK�oH*N%HJ*c%ML*K�H&*H($L#Y�Y*M#c)#a�oJ*#N#[**�$#MJ#Y%&)#
e(Y*M*J�#J�&#MJ&#L(d$(NZ)#a�N#L(N*e(`**�_#LdM(�MJ*\dN^`**"��J#�MY*$%J%NZMJ�
Yd%J�#�J#\4�cJ#�H%&%$)*%�*�e($)*%�#J$%NI�L#&J*L(NZ)#[#�^$&(�*�H*&*_#&\)#a
L#&I�MJ(J*MJ*c%ML*�e)(c*\#�&(eN*c(kJM^�H#�dMJ#ac*Y#MJ*�H%&Y*c)#a�(LJ*Y)#MJ*
#c([(�*�$*)(\*c%ML*\�K(&(LJ%&*MJ*L(\�H&#`%MM(�YJ#&*c)#a�[%)%&(N*e(`**"
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�%NZk�$())#a�&(b#JI�bIN#�*edc%)*%�YN*^)*^�#bdc%)*^�)(�H&#`%MM�Y#MMJ()#Y�
N%)*^�N(J%&(N*e#Y())#[#�\#J#&)#[#�)(YIL(�d� L&IM� 2ip/+3�H#MN%�&(e&dl%)*^
KY#MJ(J#[#�^$&(�Y�dMN#Y*^K�&%$L#[#�J%MJ*&#Y()*^�*�*)J%)M*Y)#[#�&%J&%)*)[("
�(e&dl%)*%�L#)J&(N(J%&(NZ)#a�L�H&%$H#c*J(%\#a�N(H%�[#N#YL*�KY#MJ(J#[#�̂ $&(
H&#*eY#$*N#MZ�H#MN%�J%MJ*&#Y()*^4�Y�K#$%�L#J#&#[#�L&IMI�bIN*�&(e$%N%)I�)(
H&%$H#c*J(k]*K�H&(Ydk� 2«H&(Yl*»3� *N*�N%Ydk� 2«N%Yl*»3� L#)%c)#MJZ"��(N%%
'*Y#J)I%�M�#$*)(L#YI\�*MK#$)I\�H&%$H#cJ%)*%\�bIN*�H#$&(e$%N%)I�)(�$Y%
[&dHHI=� [&dHH(� &%$L#[#� J%MJ*&#Y()*^4� Y� L#J#&#a� Y#MMJ()#YN%)*%� )(YIL(
J%MJ*&#Y(N#MZ�#$*)�&(e�Y�)%$%Nk�Y�J%c%)*%�G�\%M^`%Y4�*�[&dHH(�*)J%)M*Y)#[#
&%J&%)*)[(4�Y�L#J#&#a�#HIJI�MJ(Y*N*MZ�J&*Fc%JI&%�&(e(�Y�)%$%Nk�J(L'%�Y�J%c%)*%
G�\%M^`%Y"�	#MN%�#H%&(`**�YM%�'*Y#J)I%�H#\%)^N*�H&%$H#c*J(%\dk�N(Hd"��N^
H&%$#JY&(]%)*^�*MH#NZe#Y()*^�«e$#&#Y#a»�N(HI�)(�%%�e(H^MJZ%�)($%Y(NM^�b&(M�
N%J"��#MMJ()#YN%)*%�)(YIL(�M&(Y)*Y(N#MZ�L('$dk�)%$%Nk�H#�J(L*\�H#L(e(J%N^\4
L(L�L#N*c%MJY#�'*Y#J)IK4�Y#MMJ()#Y*Yl*K�)(YIL4�M&%$)^^�[Ndb*)(�H&#M#YIY()*^
N(HI�*�$&"���[&dHH%�*)J%)M*Y)#[#�&%J&%)*)[(�&%edNZJ(JI�dM&%$)^N*MZ�e(�)%$%Nk"
�)(N*e�Y#MMJ()#YN%)*^�)(YIL(�«H&(Yl(\*»�*�«N%Yl(\*»�H#L(e(N4�cJ#�H&*�MH#)�

J())#\�Y#MMJ()#YN%)**�L&IMI�«N%Yl*»�$#MJ*[(kJ�\(LM*\(NZ)IK�H#L(e(J%N%a
H#MJ%H%))#�*�L�L#)`d�*MMN%$#Y()*^4�Y�J#�Y&%\^�L(L�L&IMI�«H&(Yl*»�$#MJ*[(kJ
J(L*K�'%�H#L(e(J%N%a�e)(c*J%NZ)#�&()Zl%4�*�$*)(\*L(�Y#MMJ()#YN%)*^�#JMdJMJ�
Yd%J"��#')#�$d\(JZ4�cJ#�«N%Yl*»�H&*�&%$L#\�J%MJ*&#Y()**4�H#�Y*$*\#\d4�*MH#NZ�
edkJ� MJ&(J%[*k� #bdc%)*^� Y� H&#`%MM%� Y#MMJ()#YN%)*^4� J#[$(� L(L� «H&(Yl*»
Y#MMJ()(YN*Y(kJM^�MH#)J())#"���'*Y#J)IK�«H&(Yl%a»�*)J%)M*Y)Ia�&%J&%)*)[
Md]%MJY%))#�dNdcl(%J�H#L(e(J%N*�Y#MMJ()#YN%)*^�*�*e\%)^%J�K#$�Y#MMJ()#Y�
N%)*^�)(�H#MJ%H%))Ia4�M�H#MJ#^))#a�H#N#'*J%NZ)#a�$*)(\*L#a4�Y�J#�Y&%\^�L(L
)(�H&#`%MM�Y#MMJ()#YN%)*^�d�«N%Yl%a»�*)J%)M*Y)Ia�&%J&%)*)[�Md]%MJY%))#[#
YN*^)*^�)%�#L(eIY(%J"���K#$%�*MMN%$#Y()*^�#`%)*Y(N(MZ�J(L'%�\#J#&)(^�H(\^JZ
'*Y#J)IK"�
HIJI�H#L(eIY(kJ4�cJ#�Y�#b%*K�[&dHH(K�L&IM�\#J#&)(^�H(\^JZ�c(MJ*c)#
)(&dl%)("�	#MN%�H&#Y%$%))#[#�*MMN%$#Y()*^�d�'*Y#J)IK4�c(MJ*c)#�*N*�H#N)#M�
JZk�Y#MMJ()#Y*Yl*K�)(YIL4�H&#*eY#$*N#MZ�$#H#N)*J%NZ)#%�d$(N%)*%�\#J#&)#a
L#&I4�*HM*N(J%&(NZ)#�H#�#J)#l%)*k�L�&(e&dl%))#\d�KY#MJ(J#\d�^$&d"�	#MN%
d$(N%)*^�\#J#&)#a�L#&I�)(&dl%)*^�)(YIL(�)%�)(bNk$(N#MZ4�*�oJ#�H#eY#N^%J
H&%$H#N#'*JZ4�cJ#�*HM*N(J%&(NZ)(^�\#J#&)(^�L#&(�Y�L#\H%)M(J#&)IK�H&#`%MM(K
)%�dc(MJYd%J"�	#�Y*$*\#\d4�\#e[#YI%�\%K()*e\I�H&#`%MM(�Y#MMJ()#YN%)*^�N(J%�
&(N*e#Y())#[#�)(YIL(4Y�H&(Y#\�*N*�N%Y#\�H#Ndl(&*^K�H#MN%�#$)#MJ#&#))*K
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�N^�H#)*\()*^�\%K()*e\#Y�H%&%$(c*�*�#b&(b#JL*�*)_#&\(`**�Y� M*MJ%\%
b(e(NZ)IK�[()[N*%Y4�N%'(]*K�Y�#M)#Y%�#&[()*e(`**�̀ %N%)(H&(YN%))#[#�H#Y%$%�
)*^4� )%#bK#$*\#� J#c)#%� e)()*%�#M#b%))#MJ%a�#&[()*e(`**�*K�(__%&%)J)IK
H&#%L`*#))IK�M*MJ%\� L(L�\#&_#N#[*c%ML#[#� MdbMJ&(J(�H&#Y%$%)*^�Y�)*K�*)�
_#&\(`**"��%J#$#\�&%J&#[&($)#[#�(LM#))#[#�J&()MH#&J(�H%&#LM*$(eI�K&%)(�H&*
YY%$%)**�%��Y�&(e)I%�M%[\%)JI�KY#MJ(J#[#�^$&(4�ML#&NdHI�*�H&*N%'(]%[#�^$&(
\#e[(�M#b(L*�*edc(N*�&(MH&%$%N%)*%�\(&L*&#Y())IK�)%a&#)#Y�Y�_d)L`*#)(NZ)#
&(eN*c)IK�L#&J*L(NZ)IK�*�H#$L#&L#YIK�2)*[&(NZ)IK4�J%[\%)J(NZ)IK4�\*)$(N%�
Y*$)IK4�J(N(\*c%ML*K3�MJ&dLJd&(K"�
c%Y*$)#%�H&%#bN($()*%�YK#$#Y�#J�\#J#&)IK
L#&J*L(NZ)IK�H#N%a�*�\#J#&)IK�J(N(\*c%ML*K�^$%&4�#J�)*[&(NZ)#[#�L#\HN%LM(
YI^YN%)#�Y�$#&M(NZ)IK�M%[\%)J(K�KY#MJ(J#[#�̂ $&(�*�ML#&NdHI4�(�#J�N*\b*c%ML*K
H#N%a�L#&I�*�N*\b*c%ML*K�J(N(\*c%ML*K�̂ $%&4�b(e(NZ)#[#�̂ $&(�\*)$(N%Y*$)#[#
J%N(� *� Y%)J&(NZ)#[#� J%[\%)J(NZ)#[#� ^$&( F Y� *K� Y%)J&(NZ)IK� M%[\%)J(K� *
\%$*(NZ)#\� M%[\%)J%� H&*N%'(]%[#� ^$&(4� cJ#� H#eY#N^%J� &(MM\(J&*Y(JZ� oJ*
MJ&*(J)I%�#bN(MJ*�M##JY%JMJY%))#�\#J#&)I\*�*N*�N*\b*c%ML*\*"�
$)(L#�$N^
MJ&*(Jd\(�K(&(LJ%&)#�)%�J#NZL#�)(N*c*%�oN%\%)J#Y�^&L#�YI&('%))#a�J#H*L*4
e(LNkc(k]%aM^� Y� Md]%MJY#Y()**� «\#J#&)IK»� *� «N*\b*c%ML*K»�\#&_#_d)L�
`*#)(NZ)IK� #J$%N#Y"�	%&%L&IJ*%� J%&\*)(NZ)IK� H#N%a� (LM#)#Y� )%a&#)#Y4
H&*)($N%'(]*K�_d)L`*#)(NZ)#�&(eN*c)I\�MJ&dLJd&(\�)(�d&#Y)%�MJ&*(Jd\(�Y
&(e)#a�MJ%H%)*�Y#e\#')#�H#cJ*�Y#�YM%K�M%[\%)J(K�KY#MJ(J#[#�^$&(4�(�J(L'%�Y
Y%)J&(NZ)#\�M%[\%)J%�ML#&NdHI�*�N(J%&(NZ)#\�M%[\%)J%�H&*N%'(]%[#�^$&("
�#&_#N#[*c%ML*%�$())I%4�MY*$%J%NZMJYdk]*%�#�Y#e\#')#MJ*�M%[&%[*&#Y()�

)#[#�*�L#)Y%&[%)J)#[#�H&#Y%$%)*^�*)_#&\(`**�c%&%e�MJ&*(Jd\�\#e[(�\N%L#H*J(k�
]*K4�^YN^kJM^�H#$JY%&'$%)*%\�*eY%MJ)IK�L#)`%H`*a�#�\%K()*e\(K�%[#�_d)L�
`*#)*&#Y()*^�Y�)#&\%�*�H&*�H(J#N#[***"��%M#\)%))#� J(L'%4� cJ#�oJ*�$())I%
(LJd(NZ)I�H&*�*)J%&H&%J(`**�_d)L`*#)(NZ)#a�[%J%&#[%))#MJ*�MJ&dLJd&�MJ&*(Jd\(
*� $N^� H#)*\()*^� &(e)##b&(e*^� M*\HJ#\#Y4� H&#^YN^k]*KM^� H&*� H(J#N#[**
MJ&dLJd&�MJ&*(Jd\(4�(�J(L'%�\%K()*e\#Y4�H#M&%$MJY#\�L#J#&IK�#Md]%MJYN^%JM^
M%N%L`*^�H#Y%$%)c%ML*K�H&#[&(\\4� Y� #Md]%MJYN%)**� L#J#&#a� e($%aMJY#Y()I
b(e(NZ)I%�[()[N**"
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�(c*)(^�M�v0�K�[#$#Y����Y%L(�Y�N*J%&(Jd&%�)(L(HN*Y(kJM^�$())I%�#b�dc(MJ**
b(e(NZ)IK� [()[N*%Y4� Y� c(MJ)#MJ*� )%#MJ&*(Jd\(4� Y� #b%MH%c%)**�\%K()*e\#Y
H&#MJ&()MJY%))#a�#&*%)J(`**"��IN#�H#L(e()#4�cJ#�&(e&dl%)*%�[#N#Y#L�KY#MJ(JIK
^$%&�d�M#b(L�*�L#l%L�H&*Y#$*N#�L�&%eL#\d�dKd$l%)*k�YIb#&(�MJ#&#)I�H*]%Y#[#
H#$L&%HN%)*^"�	#Y&%'$%)*^� )%#MJ&*(Jd\(� d� L&IM� YIeIY(N*� Md]%MJY%))I%
)(&dl%)*^� #&*%)J(`**� � Y� &(eN*c)IK� \#$*_*L(`*^K� )(e%\)IK� *� Y#$)IK
N(b*&*)J#Y"� �� H&#Y%$%))IK� )(\*� &()%%� *MMN%$#Y()*^K� )(� M#b(L(K� bIN#
dMJ()#YN%)#�dc(MJ*%�KY#MJ(JIK�̂ $%&�Y�\%K()*e\(K�#&*%)J(`**�H#�(LdMJ*c%ML*\
M*[)(N(\"��N%LJ&#N*J*c%ML#%�&(e&dl%)*%�$#&e(NZ)IK�#J$%N#Y�[#N#Y#L�KY#MJ(JIK
^$%&�YIeIY(N#�H#N)#%�)(&dl%)*%�YI&(b#J())#a�MH#M#b)#MJ*�'*Y#J)IK�$*__%�
&%)`*&#Y(JZ�\%MJ#H#N#'%)*%�eYdL#Y#[#�#b&(e(�H#�*)J%&(d&(NZ)I\�Y&%\%))I\
&(eN*c*^\"� �)(N#[*c)I%� H#Y&%'$%)*^� Y%)J&(NZ)IK� #J$%N#Y� [#N#Y#L� *N*
&(eN*c)IK�dc(MJL#Y�J%N�KY#MJ(JIK�̂ $%&�YIeIY(N*�\%)%%�YI&('%))I%�)(&dl%)*^"

$)*\�*e�)%#bK#$*\IK�dMN#Y*a�$N^�H#)*\()*^�&#N*�)%#MJ&*(Jd\(�Y�#&[(�

)*e(`**� H&#MJ&()MJY%))#� #&*%)J*&#Y())#[#� H#Y%$%)*^� ^YN^%JM^� *edc%)*%
#J&('%)*^� Y� %[#� )%a&#)(NZ)#a�(LJ*Y)#MJ*� H&#MJ&()MJY%))IK� K(&(LJ%&*MJ*L
M*[)(N#Y�&(eN*c)IK�\#$(NZ)#MJ%a"���N*J%&(Jd&%�*\%%JM^�&^$�MY%$%)*a4�#J)#M*�
J%NZ)#�#J&('%)*^�Y�)%#MJ&*(Jd\%�H&#MJ&()MJY%))IK�K(&(LJ%&*MJ*L�e&*J%NZ)IK4
J(LJ*NZ)IK�*�L*)%MJ%J*c%ML*K�M*[)(N#Y"�
$)(L#�H&(LJ*c%ML*�)%*MMN%$#Y())I\
#MJ(%JM^�Y#H&#M�#b�dc(MJ**�)%#MJ&*(Jd\(�Y�#&*%)J(`**�H#�(LdMJ*c%ML*\�M*[)(N(\"
�%NZk�)(MJ#^]%a�&(b#JI�^YN^%JM^�*MMN%$#Y()*%�#J&('%)*^�Y�)%a&#)(NZ)#a

(LJ*Y)#MJ*�KY#MJ(J#[#�^$&(�N#L(N*e(`*#))IK�H&*e)(L#Y�eYdL#YIK�M*[)(N#Y"
�MMN%$#Y()*^�H&#Y%$%)I�)(�G�Ye&#MNIK�b%MH#&#$)IK�M#b(L(K�2M(\`(K3�\(MM#a

1/F+0�L[�Y�eYdL#*e#N*&#Y())#a�L(\%&%"��)%LN%J#c)(^�&%[*MJ&(`*^�*\HdNZM)#a
(LJ*Y)#MJ*�H&#Y#$*N(MZ�Y#NZ_&(\#YI\*�\*L&#oN%LJ&#$(\*�M�$*(\%J&#\�L#)c*L(
1F+�\L\"��YdL#YI\*�MJ*\dN(\*�MNd'*N*�M%&**�]%NcL#Y4�H#$(Y(%\I%�c%&%e�J%N%�
_#)I4�H&*N%[(k]*%�L�dl)I\�&(L#Y*)(\�M#b(L"
�e�/<�#b)(&d'%))IK�Y�$#&e(NZ)IK�#J$%N(K�[#N#Y#L�KY#MJ(JIK�^$%&�_#)#Y#�

(LJ*Y)IK�)%a&#)#Y�H#�H#N)#a�H&#[&(\\%�oLMH%&*\%)J(�H&#J%MJ*&#Y()I�&%(L`**
vG�LN%J#L4�*e�)*K�G;�%$*)*`I�2<jw3�#JY%c(N*�)(�eYdL#Ydk�MJ*\dN^`*k"��&(Y)%)*%
#JY%J)IK� &%(L`*a� )(� L#)J&�� *� *HM*N(J%&(NZ)#%� \#)(d&(NZ)#%� eYdL#Y#%
&(e$&('%)*%�H#L(e(N#4�cJ#�:/�*e�G;�)%a&#)#Y�2j;w3�(M*\\%J&*c)#�&%([*&#Y(N*
)(�&(e$%NZ)dk�MJ*\dN^`*k�(LdMJ*c%ML*K�YK#$#Y"�	&*�oJ#\�$N^�:;�LN%J#L�L#)J&�
N(J%&(NZ)#%�eYdL#Y#%�&(e$&('%)*%�#L(e(N#MZ�b#N%%�o__%LJ*Y)I\"�
$)#Y&%�
\%))#%�H&*\%)%)*%�\#)(d&(NZ)IK�&(e$&('%)*a�2J"�%"�b*)(d&(NZ)(^�MJ*\dN^`*^
b%e�Y&%\%))#a�e($%&'L*3�H#eY#N*N#�YI^Y*JZ�#M#b%))#MJ*�Ye(*\#$%aMJY*^�*HM*�
*�L#)J&N(J%&(NZ)#[#�(LdMJ*c%ML*K�YK#$#Y�)(�d&#Y)%�KY#MJ(JIK�^$%&"��N^�G0w
)%a&#)#Y�b*)(d&(NZ)(^�MJ*\dN^`*^�#L(e(N(MZ�b#N%%�o__%LJ*Y)#a�H#�M&(Y)%)*k
M�L#)J&N(J%&(NZ)#a4�cJ#�dL(eIY(%J�)(�Md\\(`*k�o__%LJ#Y�\#)(d&(NZ)IK�Y#e$%a�

1v



MJY*a"��())(^�Md\\(`*^�*\%%J�*)J%[&(J*Y)Ia�K(&(LJ%&"�
b�oJ#\�[#Y#&*J�J#J�_(LJ4
cJ#�#$)#Y&%\%))(^�MJ*\dN^`*^�#b#*K�(LdMJ*c%ML*K�YK#$#Y�YIeIY(%J�b#N%%�YI&(�
'%))dk�H#�M&(Y)%)*k�M�L#)J&N(J%&(NZ)I\�&(e$&('%)*%\�&%(L`*k�)%�J#NZL#�d
)%a&#)#Y4�*\%k]*K�Y#ebd'$(k]*%�YK#$I�M�#b%*K�MJ#&#)4�)#�*�d�LN%J#L4�)%�#JY%�
c(k]*K�)(�*HM*N(J%&(NZ)#%�&(e$&('%)*%4�*� LN%J#L4� &%([*&#Y(Yl*K�)(�*HM*�
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e(KY(J�<�>-76�)#&($&%)%&[*c%ML*\*�)%a&#)(\*"�	#Y%$%)c%ML*%�&%(L`**�)(
YY%$%)*%����([#)*MJ(�H&^\#[#�$%aMJY*^�(H#\#&_*)(� 2�H#4� 04G�\[BL[4� Y)dJ&*�
b&kl*))#3�*MMN%$#Y(N*�Y�H%&YIa�\%M^`�H#MN%�#H%&(`**"
��H%&Y#a4�L#)J&#NZ)#a4�M%&**�#HIJ#Y�d�#H%&*&#Y())IK�'*Y#J)IK�2ip1jv3�Y
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)*%��H#�`*&LdN^&)I%�$Y*'%)*^�)%�)(bNk$(N*MZ"���oJ*K�'*Y#J)IK�H($%)*%����
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