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����®±�¥�H· H ���H����=�D®±���H��� �����u�4��®µ�¥�µ�H�
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���8��´3���$"[�����C���µ�J"��±���4���S·³·�·§·�·§·�·�·§·�· �%�

���



����������
	��
	���	������ �����

� ����� ����� � 	 ~��"� � � � ��� ��� ~�|�� ��� ~�� � � � �

�¸· 
 «¤����®±�¢´8�����%����´8�¥�>������´8��´8�@�¥���H�
·§·�·§·³·�·§·�·�·§·�·§·�·�·§·³·�·§·�·§·�·�·§·�· � �
��· 
 · 
 ���¥�µ�4�=®µ� ·�·�·§·�·§·�·�·§·�·§·³·�·§·�·�·§·�·§·�·�·§·³·�·§·�·§·�·�·§·�· �!$
��· 
 · ¶ � �±�������4�@�µ�3��¥�
���³���h��!"¥�H���8�7·§·³·�·§·�·�·§·�·§·�·�·§·³·�·§·�·§·�·�·§·�· �!$
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��· �¸· � ­ ���H�4�H��®µ�¥� "¥���� 5�´8���'��� - ���¥�µ���V·§·�·�·§·�·§·�·�·§·³·�·§·�·§·�·�·§·�· � �
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 N �I5 � P

C = 60=�9 , &'2"�43 , !'8*2 , 
-&*!�3=%4& , #H)�&.� 8.=�!'= 8*2;& , 6 > L�&*� ! =��/2;)'9 &�8 , 9 8.;'9 , %�9"=�� � , 9 =*%/&*� !�, % ,� �3#	�	� � ;
& �4&/% �, !-8.=�!'�43 , !�35&.�/5
N <�� � <��1P >

6
� �	�

N /�� � /��/P >
6
� � � N �I5 ��P

 , &'2 � 3 , !'8.2 , &*!�3=%4&-&.9 8.&*!�3=%4= &'&*9?%4=�) = 3K# &*9 8.&*!�3=%4= &'&UF 2@%/= &.� &*9M% , &'2 = # &'&UF�2;%/=�5

 352"9 2�� , !�&
=<&*9�3/&*=�%4&*6 , &
&�S 2 3$�, F�=*% , � �4&+8 , 9 8.;'9 , 9 , &'2 � 3 , !
8*2 , &.! 3
%/& , 60) =�� ! ;
! 3/=��/5

� N � 1 # P ��� %D< > � %�/ > � (

 ;'&1F�=(�/2 �/& �4;'�43/2"35;I#�&3&'&*�B&'&+N �I5 � P �/& 352"&*!'& �

� N��	1�� ��� P � � N <�� � <��1P > � N /�� � /��/P > � ( N �I5 � P
� � N��	��
 P > � N�� ��
 P > � ( N �I5 " P
� 
 � � >� ��� >� � ( N �I5 !K" P

% &E&
=�!�&'& �/& ! ;'&1&'&3&'&*� ! & � , %�
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����������� � ���������
��������� ����� ��� � � � ! ! !

� 2;F�;�% , �.5 � X�� % 2 �43 , !'8.2 , &.! 3
%/&3&'=�� ! ;'!�3/=��


 � �� ������ ����� � �� � �
	�� � � � � �
	�� �
 , �/= 9 ;'8.2��=�! !�, % , 
�&*�M&'=�)'9"&*L'&.9 � , 9 =�% ! =��42"3/2 � =D##&.9�!'&1F , 352 � = &'& 9 , % , �� ��8.; , &�% , & , 5
S =�% 8*=�!
8*=�%B& , !'8.2 , &*!�3=%4& 9"=����/2;F�!'=�� &.9 � , 9 =�% ! =��42"352 � =<3/&*!�&�% �, �4&*!�352;&'= !�, % , 9 , &
2 �43 , !'8.2 ,

�/2�&*9 8.&*!�3=%4='&'&"F�2;%/= �/& &*!
8*;'&.! 3
% , &.!$&.9 �/&*!�3/2@&'=$&'& 9 , %/;
&/& , &'&/%4&*8�� , L 602"&*!�3=% , � � ;'&�&.9
!'&/F , 352 � = 35&*!4&�%	�, �/&.! 3/2@&'=(�/2 �4& &*!'8.;'&*!�3=% , &.!�&.9 �/&*!�3/2@&'= &'& 9 , %/;
&/& , 2,� � ;
2 &/%B& , 5

C = !$&.9 � , 9 =�%D&'& 
$8.=�%
%4&*� ! =�!4&'2 &.! 3/&*L 9"=�� � , 9 =*%/&*� � �"# �	�#8 , 9 8.;'9 , &'=�� &*! N �.5 ��P�# 9 ,
! =��42 8.2��=�! &'&*9 8*&.!�3=%/= &*!�3=%4&2%/;'&1& , �:�/& �4;'�43/2"35;I#�&*!#&.!�9 , �:&.8*; , 8.2 =�!
&*� !', % , 6��&.3
%/2"8 , � N �.5 ��P�#(�/&
=�)
352"&*!'&��#&V#+&'&*9 8.&*!�3=%4= &'&VF�2;%/=�5

� 2 2 !
2 8*2 , 9 6(&*!�3/& &.9�%/=*) = 3 35&.! �� , ;
! , =�%/2"&*!�3 , 8*2��= ! >�N !BP &*! &.9 2 !
�43 , ! 3/& �/2;F�;'2 &.!�35& &.9 � , 9 =*%
&'&3>�N !��'! P��4&/% �, �

>�N ! �'! P � >�N !BP � %%$
�42 &.!�&'= %�$ &.9�%/&.�/;'9 3 , &'=H&'&,N �I5 X�PR5 & &
2 8*2"=�! , 9"60&.!�35& �4&K&
&*�/& , � ;'&(&*9�%4=�) = 3�35&.!�F , ;'! ,

=�%/2"&*!�3 , 8.2��=�! 2"!'2 8.2 , 9 &'& ��� > L ! =�%�9"= � ;
&(&.9��, !�F�;
9 =#�/=*)�%/&�&*9 � ;'&��4&(8 , 9 8.;'9 , %	�, ! 9 , ��! ;'& � , �
! =��42 8.2 =�!'&.���/&1%	�, �

>�N !��'! P � >�N !BP � %%$ ���
�

� 2'&*!�&*9
2 !'� 3 , !�35&:3 &*9�%4=�) = 3 352"&*!'&�;
! ,2! = �/2 8.2��=�!�/ � N !BP@1=< � N !BP &.!(&.9'2 !
�43 , ! 3/&VN ! � !�P 35&*!4&�%	�,
8*=�6(= ! = �/2 8.2��=�!
�

/ � N ! ��!�P � ( 8*=�� >4N !��'!�P ��/�� 8;A< � N ! ��!�P � ( �/2 !?>4N ! �'!�P � <�� 8;A



��������	��

����������� � ���������
��������� ����� ��� � � � ! ! �

� 2;F�;�% , �I5 � $'� # &.9 , 8.2��=�!#&.!�3=%/& 9"=�� �, !�F�;
9 =��

( =.&'=#9 = , !�35&/%42 =�% &*� � �, 9"2@&'=0�/2 &.6 ! %/& � ;'& %�� 8��� %�� 7 5+% &+!'=#= 8*;�%B%/2@% , � �� L
&.98%/=*) = 3 �/&
&*�43 , %	�, 60= � 2 &.!�&'=0&*! 9 �� !'& , %4&*8.3 , L 9 ;'&1F�=�%%$ � "[N 9 , =�%/2"&*!�3 , 8*2��= !�� !'= � , %��� , %4&*� ! &*8 35=\&'&.9
60= � 2 6(2 &.! 3/= , !�35&1%/2"=�%?PRL�#�9 , � ! ;'& � , � ! =��42 8*2"=�!'&.���/& 8 , 9"8*;'9 , %	�, ! ! =�%:3=%/2;F�=�!'= 60& 3=% �� , �/2"6 ! 9 & �

� 2@F�;�% , �I5 � ��� % &*� ! 9 , � , 6(2 &.! 3/= &*! 9 �� !'& , %4&*8.3 , 5

/ � N ! �'!�P � / � N !BP � %��(8*= ���
< � N !��'!�P � < � N !BP � %��(�42 !��

� 2 &*!4&'=�%+� 9 , 3=% , �/9 , 8*2��=�!\&'&.9 ! ;'!�35=(60&1&'2 = &.! 3
%/&V%/;
&/& , � 8 , 9 8*;
9 , & , &.! N �I5 $QPR5

����� �	� ��
��
�������������
�� 	�� ��� ��
�������3�

T 9 �/2"�435&.6 , 35&.9 &*= ! &1% , &'=*% � ;'& �4& � , 8/%4& , &
=-97;'!'8.2 =�! , �/=�)�%4& &*9 �/2"�435&.6 , F�%	�,�� 8*=D&'& � &.! 3 , ! , �
����� 2"!�&'=�&V5 � =�)4%/& &.�435&��42 � 35&*6 , &'& � &*!�3 , ! , ��&*�W&
=�!�&'& �4&-� , !\&'& � 2"�/; , 9"2,� , %:9 , � 2"6 �, F�&*!'&.�
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����������� � ���������
��������� ����� ��� � � � ! ! X

&*! � 2 , & , � ! =�% &.9�%/=�) = 3/5�T 9��/&1% � 2@&'=*%������ 2"!�&'=�& ! ;'&/&
& �4&/% 8*= ! � F�;�% , &'=3&'&W&'2"�4352"!�35=�� 6(=I&
=��
&*! 97;'!'8.2��=�! &'& 9 , %/&.�/=�9";'8*2��=�! # &.9 ! �;'6(&/%/= &'& 8*=�9"=�%/&.� � ;'& �/& &'&.�/&*& ;
3/2 9"2,� , %/5� =�� 3=%4&*�
60=.&'=���6 �, � ;
352"9 2�� , &'= � , 8.3/; , 9"60&.! 3/&��/=�!�� �") !�! L�!��") !�! # � $") !�! 5+ , 2"!�35&/%�9 , �AF�%	�,�� 8 ,
&'&*9 35&.9 &.= ! &1% , &
=�%��/= ! =�% 3 , 9 =���3=%4&*� 60=.&'=��15(T !�&*9 6(=I&'=(�A) !�! 9 , � 2"6 �, F &*!'&.� �4& � 2"�/; , 9"2,� , !
&*!")'9 , !
8*=D##!'&1F�%/=�L
602"&*!�3=% , � � ;'&+&.!�9"=���= 3
%/=��W&'= � 6(=.&'=����/& � 2 �4; , 9"2,� , !#&*! 8*=�9"=�%/5

����� 2"!�&'=�& &*� ;
!��/2"�435&.6 , =�%/2"&*!�3 , &
= , &'2"� ! 9 , #��1L � ;'& �4=�!��42 �43/&*6 , �Z&
& � 2 �/; , 9 2�� , 8.2��=�! &'&
6 ,*!', �-&'& )'2"3/�/5 
 ! 6 ,*!�, &'&\)'2 35� &.�<;'! , 2"6 , F�&*!$97=�%/6 , & ,U! =�% ! �� ��&*9"�\N ! ;'!�35=�� 8.=�! ;'!
� , 9 =�% ! ;'6��&/%42 8.= , �/= 8*2 , &'= � ;'&3%/& ! %/&*�4&*!�3 , !-;'! 8*=�9"=�% &.! &.9�&'2 � ! 9 , #4PR5 C , & ,D! �� ��&*9�3/2 &.!'&�;'! ,
! =��42 8.2��=�!+##;
! � , 9 =*% &'& 8*=�9"=�% , �42@F�! , &'=�5: , %4&*9 , 8*2��=�!\&'& 8*=�9"=�%/&.� ! =��42@)'9"&*��&.! 3
%/& 9 =�� � , 9"=�%/&.�
&'&<9 = � ! �� ��&.9 �O#�9 =�� 8*=�9"=�%/&.�2%/& , 9 &.� �/& 8.=�!'= 8*&<8.=�60= 6 ,*!', &'&<8*= 9 =�%4&*�AN78*=�9"=�%/6 ,*! P # ! ;
&/&'&
�/&/%?&'&V&'= � 3/2 ! =��*�

� (�2 ! = !�, 9 & 3 , L�8.=�6(= &.! &.9�60=.&'= � �I��8*= 9 =�%4&*� N �V) !�! P�LQ&'=�!�&'& �/&M&'2"� ! =�!'&?&'& ;'! , 3 , )
9 ,
&'&�3=% �� =�� #���� N !', 9 & 3 , P � ;'& &*� ! &.8*2 � 8 , ,+� ; �& 8.=�9 =�% 8*=�%B%/&*� ! = !�&'& 8 , & ,-� , 9 =*% ! ;'6 �&1%/2"8*=
&'&*9 ! �� ��&*9G5

� % &Z%4&*9 , 8*2��= !-&'2;%/&*8 3 , L 8*=�6(= 9"=�� 6(=.&'=�� !�� ) !�! # � $2) !�! L�&'= !�&'& 8 , & , 8.=�9 =�% �/&Z97=*%/6 , ,
!�, % 352@%�&
& 9 , � 8*=�6 ! =�!'&*!�3/&*� #���� &'&.9 8.=�9 =*%(&
&*�/& , &'=3#�8*=�9"=�8 , !�&'= &*� 3 , �18*= 6 ! =�!'&.! 3/&*�
&*!�&*9 9 ;�F , % 8.=�%
%4&*8 35= &
&*!�3=%4=+&'& 9 , 60&.60=�%42 , &'& � 2@&'&.=�L &
&397=�%46 , � ;'&-%4& ! %4&*�4&*!�35&.! &.9
8*=�9"=�% )';
�/8 , &'=�5

T���2 � 35&.! &
2;97&/%4&*!�35&.� 60=.&'=���&
& � �� &'&*=4L�&*��&'&.8*2;%/L�9 , 3 , % �4&.3 , F*%	�, � 8 , &*� 8 ,�!�, �W&'& ! %4=�F�% , 6 , %
&*9��42 �43/&*6 , !�, % , &
2;97&/%4&*!�35&.� %/&*�4=�9 ;
8*2 = !'&*� # ! �;'60&1%/=W&'& 8.=�9 =*%/&*�1L ! =�%
&*9 9"= &*� !'&.8*&.� , %42 =?&'&.3/&*8 3 , %
&*9�6(=I&
=D&'& � �� &'&.= , 8.35; , 9 # 3
% , ) , � , %�8*= ! &.9�8*= ! � &*!'2"&*!�35&.60&.!�35&*L # , � ;'& !�, % , 3=% , �/9 , & , % 9 , �
2 6 �, F�&*!
&*��&'& 9 , 8 �, 6 , % , , 9 �
	I�	(�	��M&'= !�&'& �/& � , ! ,-� 2 �4; , 9 2�� , % !'&*8.&*�/2 3 , %4&*6(=�� 8*=�!
=�8.&/% 8 �=�6(=
&'&/) &*6(=��?&'&V%/& ! %/&.�/&*!�3 , % 9"=�� ! �� �
&.9 �W&'& 9 , 2"6 , F�&*! 5
���
	��
������� T � 35&�60=.&'= &*�(&*9 �;
!'2 8.= 8.=�! !�, 9 &.3 , 5 T �43 ,'!�, 9 &.3 , �4&-8 , %
F , ;
3/2 9 2�� , !4&'=
9 , 97;
!'8*2��=�!���	����,����� ���,�)
I5 & &*� 3 , 97;
!'8*2��=�! �/& 9 & !', � , ! ;
!'=�� � , 9"=�%/&.�"#�����#'&'& � ;'&.9 � &#9 ,
! =��42 8.2��=�! &*! &*9 6 ,*!�, &'&(8*=�9"=�%/&.� 8.;4# , � 8*= 6 ! =�!'&.! 3/&*��&'&08.=�9 =*%�&*�43 �&*! 6 �, � 8*&1%/8 , ! , � , 9"=��
� , 9 =�%4&*�?& , &'= �/5M =�� � , 9"=�%/&.� #���� 35&*!4&�%	�, ! � ;'&<&*� 3 , %M& , &
=�� �4&/F �;'!�9 , &*�43
%/;'8 35;�% , ��� ���,�)
.L
� ;
& 3/2 &.!'& 9 , &'& � !'2 8.2��=�! �42@F�;'2"&*!�35& �
� ���	� H ���2��� 
��	���! 

� �4��F#"I�5� H$�,�)�%"&� F � �'�)(
� �4��F#"I�5� HA��J	�)
@� 

� H�*+"I
������,*.-/�0�$��(
��J4	I
21 	3"���465@H � 

� H�* H � "I

�����,* H � -/�0�$�7584
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����������� � ���������
��������� ����� ��� � � � ! !K$

��J4	I
��4	 H�(
� ��� ���,�)
 (
C = ! �/;'8.&*�42 � , �<9"9 , 6 , & , � , ��� ���,����� ���,�)
#�4&+%/&.9 9 &.! , 9 ,,!', 9 & 3 , &'& � �I� 8*= 9 =�%4&*� 8.=�! 9"=��

� , 9 =�%4&*�Z&
& � ;'&*9 35=�� ! =�%:9 , 97;'!'8*2��=�! 5 
 ! ,�� & �E%/&.9 9 &.! , 9 ,�!�, 9 &.3 , &'& 8.=�9 =*%/&*�:�/& ! ;'&/&'&�8 , 9 8.;'9 , %
9 , 2 6 , F�&.! � ;'&+�4&V&'&*�4& ,�� 2"�/; , 9"2,� , % &'&.�
&'& 9 , 2"6 , F &*!#=�%42@F�2"! , 9 &*! � 2 , & ,A! =�%�&*9�%4=�) = 365

T ! &*9 60=.&'= � ) !�! � , # � ;
&$%4& !�, %4352;% 9"=��#� )'2"3/� � ;'& = 8*; !�, ! 9"=���8.=�9 =�%4&*��&.!�3=%/& 9 , �
8*=�6 ! = !'&*!�35&.�)#����O5(T 9 !�, 3
%	�=�! &'&U&'2"�43
%/2@)
;'8*2��=�! &'&�9 , �08*=�6 ! =�!'&*!�3/&*���4& 6<;'&.�43=% , &*! 9 ,
� F�;�% , N �I5 � � PR5

� 2;F�;�% , �I5 � �
� C =�6 ! =��42 8.2��=�!+&
&*9 8*= 9 =�% !�, % , &*9 6(=I&
=�� ) !4!

& 9�8*=�6 ! = !'&/% 9 , � 2 6 �, F�&*!
&*� !�, % , 8 , & ,V! �� ��&.9 �4& &
2 �43
%/2;)';4#�& ;'!K) # 3/& �42@F�;
2 &*!4&'=+&.9 !�, 3
%	�=�!
, !�35&/%42 =�%1L ! =�%�9 = � ;'& 9 , ��= ! &1% , 8.2 =�!'&.� � ;'&�� , # � ;
&+� , 8*&1% �4=�!��
� )
3/&*!'&1% 9 = �8&'=�� ! %/2"60&1%/=�� )'2"3/�WN 9"=�� 6 �, � �/2@F !'2 � 8 , 352 � =��=P &'& 9 , 8.=�6 ! =�!
&*!�35& #�;
3/2 9 2�� , !4&'=

;'! , 6 �, �/8 , % , &�� % 8*= ! " �
8	"451� 2@F ;�% , �3N �I5 � ��P #$N �I5 X%" PR5

� 2;F�;�% , �I5 � ����� �, �48 , % , !�, % , 9 , 8.=�6 ! =�!'&.!�35& # &*! &*9 6(=I&
=��A) !�!
& 9 , 8*= 6 ! =�!'&.! 3/& � � , )�%	�,�� ;'&�� , 8*&/%49 & ;'! , 6 �, �48 , % , &�� % 8*=�!�" ��&K" !�, % , 8*=�!'�4&/F�;
2@%

�/;'��3=%4&*�M)'2"3/��6 �, ���/2@F !'2 � 8 , 352 � =��15 � 2;F�;�% , �3N �I5 � � P #$N �I5 X " PR5
C = 60= �/&1F&�;'! &.9 !', 3=% �=�!K&
&/) &/%	�, =�8.; !�, % 9 = � 3
%/&.�Z)'2 35� 8*&.! 3
% , 9"&*�1�/& &'&/) &/% �, &'&.� ! 9 , � , %1&*� 35&

%/&*�4;'9"3 , &'= � , 8.2 , 9 , &'&/%4&*8�� , � ! =��/2"8*2"=�!'&*�,N79 =�� � )'2"3/� , ! 3/&/%42 =�%4&*�(&*�43	�, ! = 8*; !�, &'=�� ! =�%�9 ,
8*=�6 ! = !'&*!�35& # PR5

S , % , 9 , 8*=�6 ! =�!'&*!�3/& � 3 , 60)'2��&*! � , # � ;
&(=*)
35&.!'&/%��4;'�3X+)'2"3/��6 �, � �/2@F !'2 � 8 , 352 � =��1L ! =�%
9 = � ;
&<�/&+9 &+� , 8*& 9 , 602"�/6 , 6 �, �/8 , % , &�� % N " ��&	" PRL #�&.9 %4&*�4;'9"3 , &'= �4&0&'&1) &1%	�, &'&.� ! 9 , � , % �
! =��42 8.2 =�!'&.� , 9 , &'&1%/&*8�� ,K!�, % ,�� ;'& = 8*; ! & &*9 9";�F , % , &'&*8.; , &'=�51� 2;F�;�% , �3N �I5 � " P # N �I5 X " P�5
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����������� � ���������
��������� ����� ��� � � � ! !��

� 2@F�;4% , �I5 � �
��� �, �/8 , % ,A!�, % , 9 , 8*=�6 ! = !'&*!�35& � &.!�&.9 60=.&'=��A) !�!

� 2;F�;�% , �.5 � "���� �, �/8 , % ,A!�, % , 9 , 8*=�6 ! =�!'&*!�3/& �)&.!�&.9 60=.&'=(�D) !�!

� 2@F�;4% , �I5 X "
� % &.�/8.=�6 ! =��42 8*2��=�!\&'&.9 8.=�9 =*% !�, % , &.9 60=.&'=��A)'2"3/�

 =�� � )'2 35� 8.=�!'�4&/F�;'2;&'=�� �4&<8*=*%
%/&.� ! =�!�&'&.! 8*=�! ;
!'=+&'&+9 =�� � �I� � , 9"=�%/&.�O&'&+9 , 3 , )'9 ,!� ;'&
�/&2%4&*9 9"&*!��=+8*=�! , ! 3/&/%42 =�%42@& , & L.# � ;'& &*��&.9
8.=�9 =�% � ;'& � , , 3/&*!'&1% &*9 ! �� ��&*9 8*; , !�&'= �/& � 2"�/; , 9 2 8.&
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