
�>���G �A�/�, �?�+�2�`�2�b�@�y�k�y�k�e�9�k�k

�?�i�i�T�b�,�f�f�?���H�@�?�+�2�`�2�b�X���`�+�?�B�p�2�b�@�Q�m�p�2�`�i�2�b�X�7�`�f�?�+�2�`�2�b�@�y�k�y�k�e�9�k�k�p�R

�a�m�#�K�B�i�i�2�/ �Q�M �k�y �6�2�# �k�y�R�N

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�*�2�M�i�`�2 �/�2 �+�Q�Q�T�2�`���i�B�Q�M �B�M�i�2�`�M���i�B�Q�M���H�2 �2�M �`�2�+�?�2�`�+�?�2
���;�`�Q�M�Q�K�B�[�m�2 �T�Q�m�` �H�2 �/�û�p�2�H�Q�T�T�2�K�2�M�i �@ �*�A�_���.

�_���T�T�Q�`�i �>�+�û�`�2�b

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�_���T�T�Q�`�i �/�ö�û�p���H�m���i�B�Q�M �/�ö�m�M �û�i���#�H�B�b�b�2�K�2�M�i�X �*�2�M�i�`�2 �/�2 �+�Q�Q�T�2�`���i�B�Q�M �B�M�i�2�`�M���i�B�Q�M���H�2 �2�M �`�2�+�?�2�`�+�?�2
���;�`�Q�M�Q�K�B�[�m�2 �T�Q�m�` �H�2 �/�û�p�2�H�Q�T�T�2�K�2�M�i �@ �*�A�_���.�X �k�y�R�R�X ���?�+�2�`�2�b�@�y�k�y�k�e�9�k�k��

https://hal-hceres.archives-ouvertes.fr/hceres-02026422v1
https://hal.archives-ouvertes.fr


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

� � �	
�� � � �

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



� � ����� � � �


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

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

� � �� ��� � � � � �

� 	� � � 
�� 
 �� 	� �

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

� 	� 	� ��� 
 � � � 	�



�



� 0,%&�� � � � �

� ,5-! ( .� .%) ( �

� ) / 0! ,( � ( � ! 


��9�� ( ! �* ,) ") (  ! �,! -.,/ � ./ ,� .%) ( � ! �&� �# ) / 0! ,( � ( � ! �� / �-! ,0%� ! � ! -�( ) / 0! &&! -�* ,) � &5' � .%+/ ! -
 / �� %,�  


���9�� ( �* ) -%.%) ( ( ! ' ! ( .�( � .%) ( � &�4 �' %! / 1� 5.! ,' %( ! , 


����9�� )  ! � ! �# ) / 0! ,( � ( � ! 


� �� � ( ! �# ) / 0! ,( � ( � ! �") ,.! �! .�� ! ( .,� &%-5! 


� �� � ( ! �) ,# � ( %-� .%) ( � ! -�-! ,0%� ! -� <� * * / %�) ,%#%( � &! �' � %-�,!  ) (  � ( .! �

�� �9�� ! -.%) ( � ! -�,! --) / ,� ! -�$/ ' � %( ! - �

� �9�� ) &%.%+/ ! �! ( �' � .%6,! �� /  #5.� %,! �! .�� ) ' * .� � &! �

� ��9�� ( �-2-.6' ! � <�( ") ,' � .%) ( �! ( � 50! &) * * ! ' ! ( . � �

� ���9�� ( �* � .,%' ) %( ! �%' ' ) � %&%! ,�� %! ( ��  � * .5�� / 1�� ! -) %( -� ! �&<5.� � &%--! ' ! ( . � �

� ����9�30� &/ � .%) ( �%( .! ,( ! ��* ,) -* ! � .%) ( �-.,� .5#%+/ ! �! .� 5) ( .) &) #%! � �

� .,� .5#%! �! ( �' � .%6,! � ! �,! � $! ,� $! � �

��9�� ! -�* ,%) ,%.5-�.$5' � .%+/ ! -�-.,� .5#%+/ ! -�,5� ! ' ' ! ( .�,! 0%-%.5! -�! .�/ ( ! �) ,%! ( .� .%) ( �

: &� �� � %! ( � ! �� / �� ! ( .,! ; � �

���9�� ( ! �# ) / 0! ,( � ( � ! � ! �&� �,! � $! ,� $! �! ""%� � � ! �' � %-�! (  ) #6( ! � �

����9�� ( ! �� � .%0%.5�-� %! ( .%"%+/ ! �� ,) %--� ( .! �! .�,! � ) ( ( / ! 8+/ %� ) %.�,! -.! ,�� / �-! ,0%� ! � ! �&<! ( -! ' � &!
 ! -�' %--%) ( -� ! � 50! &) * * ! ' ! ( .� / �� %,�  � �

� .,� .5#%! �! ( �' � .%6,! � ! �0� &) ,%-� .%) ( �! .� ! �� ) ' ' / ( %� � .%) ( � �

��9�� ( ! �0� &) ,%-� .%) ( �+/ � &%.� .%0! ' ! ( .�-� .%-"� %-� ( .! � �

� �� � ! �' � %( .%! ( �! ( �0) &/ ' ! � ! -�� � .%0%.5-� ! �.,� ( -"! ,.�! .� ! �0� &) ,%-� .%) ( � �

� �� � ! -�,! .) ' � 5! -�"%( � ( � %6,! -� ! �&� �0� &) ,%-� .%) ( � �

� �� � � �� ) ( .,%� / .%) ( �+/ � ( .%.� .%0! � / �� %,�  �� / � 50! &) * * ! ' ! ( .� � ( -�&! -�* � 2-� / �� /  � �

���9�� ( ! �� ) ' ' / ( %� � .%) ( �! 1.! ,( ! �! .�%( .! ,( ! �� %! ( �) ,# � ( %-5! � 	

� .,� .5#%! �! ( �' � .%6,! � ! �* � ,.! ( � ,%� .- � 


��9�� � ,.! ( � ,%� .-�%( .! ,( � .%) ( � / 1�! .�! / ,) * 5! ( - � 


� �� � ( �* ) -%.%) ( ( ! ' ! ( .�-.,� .5#%+/ ! ��  � * .5�� / 1� %""5,! ( .-�' )  ! -� ! �* � ,.! ( � ,%� . � 


� �� � ( ! �") ,.! �%' * &%� � .%) ( �� / �-! %( � ! �&� �,! � $! ,� $! �� # ,) ( ) ' %+/ ! �' ) (  %� &! � 


� �� � ( ! �0%#%&� ( � ! �,! -.! �� ! * ! (  � ( .�4 �! 1! ,� ! ,�* ) / ,�) * .%' %-! ,�&! -�� � +/ %-�! ( �' � .%6,! � ! �* � ,.! ( � ,%� .- � �

� �� � � ,.! ( � ,%� .-�! / ,) * 5! ( - � �

� ) ' ' � %,!



�

���9�� ! �05,%.� � &! -�* � ,.! ( � ,%� .-�� 0! � �&! �' %&%! / �� � �  5 ' %+/ ! �.� ( .�* ) / ,�&� �,! � $! ,� $!
+/ ! �* ) / ,�&� �") ,' � .%) ( � �

� �� � ( ! �* ) &%.%+/ ! �� ' � %.%! / -! �' � %-�4 �' � 7.,%-! ,�� / �( %0! � / � ! -�� � � � �

� �� � / �( %0! � / �&) � � &�8/ ( �* � ,.! ( � ,%� .�,! � ) ( ( / � �

� �� � / �( %0! � / �( � .%) ( � &��/ ( �* � ,.! ( � ,%� .�� � .%"�� 0! � �&! -�/ ( %0! ,-%.5-�! .�/ ( ! �0) &) ( .5�� ""%,' 5!
 ! � 50! &) * * ! ,�� # ,! ! ( %/ ' � �

����9�� ( ! �� ) ) * 5,� .%) ( �� 0! � �&! -�' %&%! / 1�5� ) ( ) ' %+/ ! -�+/ %�,! -.! �4 �� ) ( -.,/ %,! � �

�� �9�� � ,.! ( � ,%� .-�� 0! � �&! -�� ) &&! � .%0%.5-�.! ,,%.) ,%� &! - � �

� �9�� � ,.! ( � ,%� .-�� 0! � �&! -�' %( %-.6,! - � �

� ��9�� ( ! �%' * ) ,.� ( .! �0� &) ,%-� .%) ( � ! -�-� 0) %,-�* � ,�&� �* � ,.%� %* � .%) ( � ! -�-� %! ( .%"%+/ ! -� / �� %,�  
4 �&� �") ,' � .%) ( � ! -�5./  %� ( .- � �

� ) ( � &/ -%) ( �! .�,! � ) ' ' � (  � .%) ( - � �

��9�� ! -�* ) %( .-�") ,.- � �

���9�� ! -�* ) %( .-�"� %� &! - � �

����9�� ! -�,! � ) ' ' � (  � .%) ( - � �

� %-.! � ! -�-%#&! - � �

� � -! ,0� .%) ( -� / �* ,5-% ! ( . � 


� ,# � ( %-� .%) ( � ! �&<50� &/ � .%) ( � �



�

� . � � 2;* - � . <=�>7�H=*+52<<. 6 . 7=�9>+52, �E� , * ;* , =I ; . �27- ><=;2. 5� . =� , 86 6 . ; , 2*5� � � 92, � �95* , H�<8><�5* � - 8>+5. �=>=. 55. � - >
6 272<=I ; . �- . �5X� 7<. 207. 6 . 7=�<>9H;2. >; �. =�- . �5* �%. , 1. ; , 1. ��  � &%��. =�- >�6 272<=I ; . �- . <�� //*2; . <�H=;*70I ; . <�. =�. >;89H. 77. <
�  � � � � � �� ;HH�. 7�
 � � 
 
 9* ; �/><287�- . �<. 9=�27<=2=>=<�=. , 172: >. <�<=;>, =>;H<�9* ; �/252I ; . �=;892, *5. �� , * /H� �;2C� �, *8>=, 18>, � �. =, � � �
. >A�6 J6 . <� , ;HH<� . 7=;. � 
 � � 	 � . =� 
 � � 	 � �5. � � 2;* - � . <=�>7� , . 7=;. � - . � , 889H;*=287� . 7� ; . , 1. ; , 1. � *0;8786 2: >. �<9H, 2*52<H�- *7<
5. <�9;8- >, =287<�=;892, *5. <�. =�6 H- 2=. ; ;*7H. 77. <�

� * �6 2<<287�, . 7=;*5. �- >�� 2;* - � �=. 55. �: >X. 55. �* �H=H�- H/272. �. 7�
 � � 
 �. <=�- . �V, 87=;2+>. ; �*>�- H?. 5899. 6 . 7=�;>;*5�- . <
;H0287<� , 1*>- . <� � 9* ; � - . <� ; . , 1. ; , 1. <� . =� - . <� ;H*52<*=287<� . A9H;26 . 7=*5. <� � 9;27, 29*5. 6 . 7=� - *7<� 5. <� <. , =. >;<� *0;2, 85. <�
/8; . <=2. ;<� . =�*0;8*526 . 7=*2; . <W� � � * � /8;6 *=287�E� . =�9* ; �5* � ; . , 1. ; , 1. � � , 86 6 . �5* � - 2//><287�- . �5X27/8;6 *=287�<, 2. 7=2/2: >.
. =�=. , 172: >. �*>�9;8/2=�- >�- H?. 5899. 6 . 7=� �/87=�9* ;=2. �H0*5. 6 . 7=�- . �<. <�6 2<<287<�

� . � � 2; * - �<X. <=�=8>38>;<�*==* , 1H�E�*7=2, 29. ; �5. <�H?85>=287<�- . �<87�. 7?2;877. 6 . 7=�. =�E�;H* , =>*52<. ; �5* �5. , =>; . �- .
<. <�6 2<<287<� �, 86 6 . �5X255><=; . 7=�5. <�- 2//H; . 7=<�. A. ; , 2, . <�- . � ;H/5. A287�9;8<9. , =2?. �*>A: >. 5<�25�<X. <=�52?;H�*>�, 8>;<�- . �5*
- H, . 772. �
 � � � � � 	 	 � � � �� . ==. �- H6 * ; , 1. �- X*7=2, 29*=287�. <=�9* ;=2, >52I ; . 6 . 7=�. A952, 2=. �- *7<�5. �95*7�<=;*=H02: >. �* - 89=H�. 7
� 	 	 � � � : >2� * / /2, 1. � 5* � ?8587=H� - . � - H?. 5899. ; � - . <� ; . , 1. ; , 1. <� . 7� <, 2. 7, . <� +285802: >. <� � * 0;8786 2: >. <� . =� . 7� <, 2. 7, . <
1>6 *27. <� . =� <8, 2*5. <� � =8>=� . 7� ; . <=*7=� . 7;* , 27H� - *7<� - . <� =. ; ;2=82; . <� . =� - . <� 9;8+5H6 *=2: >. <� , 87, ; I =. <� � � . ==. � - 8>+5.
8;2. 7=*=287�*27<2�: >. �5* �- H, 2<287�9;2<. �9. 7- *7=�5. �: >* - ;2. 77*5�. 7�, 8>;<� �- . �6 . ==; . V"� �� �  � $� � �� +�� � $*(� W� �=H6 8207. 7=
- . �5* �?8587=H�- >�� 2;* - �- . �95* , . ; �5* �; . , 1. ; , 1. �*>�, T >; �- . �<87�- 2<98<2=2/�

� X. A9H;2. 7, . � - . � , 889H;*=287�*7, 2. 77. � . =� ; . , 877>. � . 7�C87. �=;892, *5. � - . �5XH=*+52<<. 6 . 7=� . 7� /* 2=�>7�9* ;=. 7*2; .
*99;H, 2H�- . <�<=;>, =>;. <�- . �; . , 1. ; , 1. <�7*=287*5. <�. =�27=. ;7*=287*5. <� �� ?. , �5X�7;* � �5. <�. <9* , . <�- . �, 87?. ;0. 7, . <� �- XH, 1*70. <
. =�- . �6 >=>*52<*=287�<. �<87=�6 >5=2952H<�- . 9>2<�>7. �- H, . 772. � �- 877*7=�52. >�. 7�� 	 	 � �E�5* �, ;H*=287�- >�, 87<8;=2>6 �� 0; . . 72>6
: >2� ; . 0;8>9. � 5. � � 2;* - � � 5X�7;* � . =� : >*=; . � H=*+52<<. 6 . 7=<� - X. 7<. 207. 6 . 7=� <>9H;2. >; � - >� 6 272<=I ; . � - . � 5X� 0;2, >5=>;. � � - .
5X� 526 . 7=*=287� �- . �5* �#J, 1. � �- . �5* �%>;*52=H�. =�- . �5X� 6 H7*0. 6 . 7=�- . <�' . ; ;2=82;. <��  * *9;*=� � �

#8>; � ;H987- ; . �*>A�=;82<�9;H8, , >9*=287<�6 *3. >; . <�- . �5X*0;2, >5=>; . � �78>; ;2; �5* �95*7I =. � �*<<>; . ; �5* �9;8- >, =287�. 7
H7. ;02. � . =�9;H<. ;?. ; �5X. 7?2;877. 6 . 7=� � �5. � � 2; * - � * � , 182<2�- . � , 87, . 7=; . ; �<. <�6 8B. 7<�<>; �<2A�*A. <�9;28;2=*2; . <� - 2?2<H<� . 7
� 
 �0; *7- . <�: >. <=287<�<, 2. 7=2/2: >. <R�

� 27?. 7=. ; �>7. �*0;2, >5=>; . �H, 85802: >. 6 . 7=�27=. 7<2?. �98>; �78>; ;2; �5* �95*7I =. R�

� H=>- 2. ; �5. <�, 87- 2=287<�- XH6 . ;0. 7, . �. =�5. <�6 8- *52=H<�- . �6 2<. �. 7�?*5. >; �- . <�+28H7. ;02. <�98>; �5. <�989>5*=287<
- >�&>- R�

� 2778?. ; �98>; �>7. �*526 . 7=*=287�* , , . <<2+5. � �- 2?. ;<2/2H. �. =�<O; . R�

� * 7=2, 29. ; �. =�0H; . ; �5. <�;2<: >. <�<*72=*2; . <�27/. , =2. >A�52H<�*>A�*726 *>AR�

� * , , 86 9*07. ; �5. <�9852=2: >. <�9>+52: >. <�98>; �5* �;H- >, =287�- . <�27H0*52=H<�<=;>, =>; . 55. <R�

� 6 2. >A�, 86 9; . 7- ; . �5. <� ; . 5*=287<�. 7=; . �5X*0;2, >5=>; . � . =�5X. 7?2;877. 6 . 7=�. =� . 7=; . �5. <�<8, 2H=H<�1>6 *27. <�. =�5*
7*=>; . � �98>; �0H; . ; �- >;*+5. 6 . 7=�5. <�. <9* , . <�;>;*>A�

� ,5-! ( .� .%) (


 �� H, ;. =�
 � � 
 � 
 � � �- >�� �3>27�
 � � 
 � �6 8- 2/2H�9* ;�5. �- H, ;. =�� 	 
 	 � � � � �- >�
 
 �3>27�� 	 
 	 �
� � � 2=87<� 78=*6 6 . 7=� 5. � 9;83. =� - X. 7=;. 9;2<. � . 7� 
 � � 	 � � 5. � 95*7� <=;*=H02: >. � � 	 	 
 � � 	 
 	 � � 5. <� - . >A� 9;. 6 2. ;<� , 87=;*=<� - X8+3. , =2/<� *?. , � 5XD=*=

�
 � � � � � 	 	 � �. =�� 	 	 � � � 	 	 � � � �>7. �;H/5. A287�9;8<9. , =2?. �8;2027*5. �. 7�� 	 	 
 �<>;�- . <�<, H7* ;28<�E�5X18;2C87�� 	 
 � �. =�>7. �, 87<>5=*=287�*99;8/87- 2.

- . <�9* ;=. 7*2;. <�- >�� 2;* - �- . �� 	 	 
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9* =;26 827. �26 6 8+252. ; �<2=>H�. <<. 7=2. 55. 6 . 7=�. 7�6 H=;8985. ��  87=9. 552. ; �. =�;H0287�9* ;2<2. 77. � �. =�- * 7<�5. <�� 86 � ��5�. <=
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5. >; �+>- 0. =�. =�H?2=. ;*2=�- . �78>?. 55. <�, 87<=;>, =287<�
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; . <987<*+5. �12H;* ; , 12: >. � � � 7�8>=; . � �5. <� , * - ; . <�<, 2. 7=2/2: >. <� ;H- 20. 7=�>7� ; *998;=�*77>. 5� - X* , =2?2=H� � � . <� - H9* ;=. 6 . 7=<
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 � � : >2� . <=�26 98;=* 7=�* >� � 2; * - �
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� * �<=;*=H02. �<, 2. 7=2/2: >. �- >�� 2;* - �<X* ;=2, >5. �*>=8>;�- . �<2A�*A. <�9;28;2=*2;. <�- . �; . , 1. ; , 1. �; . , 8>?;*7=�5X. <<. 7=2. 5�- . <
: >. <=287<�; . 5. ?*7=�- . <�0;*7- <�. 73. >A�*0;8786 2: >. <�- *7<�>7�, 87=. A=. �6 87- 2*52<H� �� . <�?*<=. <�, 87=8>;<�<87=�9* ;=2. 55. 6 . 7=
9;H, 2<H<�9* ; �5. >;<�- H, 527*2<87<�. 7�� 
 �9;28;2=H<�<, 2. 7=2/2: >. <� �, . 55. <� , 2�8//;*7=�>7�, * - ; . �=1H6 *=2: >. �; . 5*=2?. 6 . 7=�5* ;0. �: >2
9. ;6 . =�*>A� - 2//H; . 7=. <� ( %�- . �<XB�98<2=2877. ; � *<<. C�7*=>; . 55. 6 . 7=� � � . <�9;28;2=H<�*99* ;*2<<. 7=� . 7�+87�* , , 8; - � * ?. , �5. <
6 2<<287<�- H?85>. <�*>�� 2;* - � �� * �, 8� , 87<=;>, =287�- . <�9* ;=. 7* ;2*=<�. <=�*>38>;- X1>2�* //2;6 H. �*?. , �/8; , . �. =�- . ?;*2=�*+8>=2;
E�>7. �H?85>=287�=; I <�98<2=2?. �- . <�9;*=2: >. <�- >�� 2;* - �- * 7<�, . �- 86 *27. � �, 86 6 . �, X. <=�- H3E�5. �, *<�*?. , �5. �� ;H<25�

� >A� 95*7<� 7*=287*5� . =� 27=. ;7*=287*5� � 5. � � 2; * - � 9* ;=2, 29. � E� - 2//H; . 7=<� 0;8>9. <� - . � ;H/5. A287� 8>� , 87<8;=2* � - .
; . , 1. ; , 1. R� � 
 %$)+"*� * , � � � (%+&� %$� �$*� ($� * %$� "� 	 � ( � +"*+(� "� � � )� � ( � � � � � �� %�R� � *=. 52. ;<� V*�  $!  $� � � %(- � (� W� - >� � 29
�/ ; * 2� � " +<. ;?*=82; . � - . <� *0;2, >5=>; . <� - >� 6 87- . � � . =, � � � * � , 87<=;>, =287� - . � 5* � 9;8<9. , =2?. � <, 2. 7=2/2: >. � - >� � 2;* - � <. 6 +5.
;H<>5=. ; �98>; �9* ;=2. � - . � , . �98<2=2877. 6 . 7=�*>� , T >; � - . �5* � - B7*6 2: >. � - . � ;H/5. A287�27=. ;7*=287*5. � � � . 9. 7- *7=� � *>� - . 5E
- . �, . <�8+3. , =2/<�058+*>A� �5* �?2<287�<=;*=H02: >. �- . �5XH=*+52<<. 6 . 7=�E�5870�=. ;6 . �7X* �9*<�H=H�?H;2=*+5. 6 . 7=�9;H, 2<H. � �

� >�=;*?. ;<�- . �5X8;2. 7=*=287�V"� �� �  � $� � �� +�� � $*(� W� �5. �� 2; * - �;H* //2;6 . �<* �6 2<<287�- XH=*+52<<. 6 . 7=�- . �; . , 1. ; , 1. �
� X26 98;=*7=. <�; . , 87/20>;*=287<�- . <�( %�87=�H=H�6 2<. <�. 7�T >?;. �*>�, 8>;<�- . <�- . ;72I ; . <�*77H. <� �*+8>=2<<*7=�E�>7. �;H- >, =287
- >�786 +;. �- . �- H9* ;=. 6 . 7=<�� - . � 
 	 �E�� � �9>2<�E�� �*>38>;- X1>2� �. =�- X>72=H<�� - . � � � �E�
 � �98>;�5. �, 87=;*=�: >* - ;2. 77*5�* , =>. 5�
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 �- . 6 *7- . <�*B*7=�H=H�/8;6 >5H. <�- *7<�5. �, * - ; . �- >�9;8, 1*27�: >* - ;2. 77*5� � �� * 7<�5. �6 J6 . �=. 6 9<� �5. �786 +; . �- X(  %
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9*<<H�- . � 
 � �E� � � � � � 
 �H=*7=� - . 6 *7- H. <� - *7<�5. �9;8, 1*27� , 87=;*=� � � , 87/8;=*7=�*27<2� - . � /*G87�<2072/2, *=2?. �5. �72?. *>� - .
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� * � ; . , 1. ; , 1. � *>� � 2;* - � . <=�9258=H. �787�<. >5. 6 . 7=�9* ; �5* � � � � %&�6 *2<�*><<2�9* ; �5. <�=;82<�- 2;. , =. >;<�<, 2. 7=2/2: >. <�- .
- H9* ;=. 6 . 7=� � , . <� - . ;72. ;<� - 2<98<*7=� , 1* , >7� - X>7� , 86 2=H� - . �9;80;*6 6 . � , 1* ;0H� - . �5X*<<2<=. ; � - *7<�<. <� ; . <987<*+252=H<� - .
9258=*0. �. =�- X*726 *=287�<, 2. 7=2/2: >. � �� * �6 2<<287�- . �, . <�- H9* ;=. 6 . 7=<� �: >2� �+2. 7�: >. �=1H6 *=2: >. <� �; . <=. 7=�=;*7<?. ;<*>A�9* ;
;*998;=�*>A�*A. <�9;28;2=*2;. <� �. <=�- X*998;=. ;�*>A�( %�>7�*99>2�;. , . 7=;H�<>;�- . <�: >. <=287<�<, 2. 7=2/2: >. <�. =�<>;�5. �- H?. 5899. 6 . 7=
- . <�9* ;=. 7* ;2*=<��. 7�* - H: >*=287�*?. , �5. <�9;28;2=H<�0H80;*912: >. <�� � . <�- H9*;=. 6 . 7=<�<87=�- . ?. 7><�- . <�- 2;. , =287<�- X8+3. , =2/<
. =�787�95><� - . �6 8B. 7<� /27*7, 2. ;<� . =�1>6 *27<� , 86 6 . �25<�5XH=*2. 7=�3><: >X. 7� � 	 	 � � � � . >; �?H;2=*+5. �98<2=2877. 6 . 7=� - *7<�5*
78>?. 55. �<=;>, =>;. �- >�� 2;* - �*27<2�: >. �5. >; �;M5. �<=;*=H02: >. �6 H;2=. ;*2. 7=�=8>=. /82<�- XJ=;. �9;H, 2<H<�

� . <�- 2; . , =287<�;H0287*5. <� � . 7� � ;*7, . �6 H=;89852=*27. � �- *7<�5. <�� 86 �� �8N�5. � � 2;* - � . <=�=; I <�9;H<. 7=�� � . =�E�5XH=;*70. ;
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>7. �?. 255. �<, 2. 7=2/2: >. � �=;*7<6 . ==. 7=�- . <�27/8;6 *=287<�*>A�H: >29. <��*<<>;. 7=�5X27=. 7- *7, . �. =�5. �/87, =2877. 6 . 7=�5802<=2: >. �- . <
H: >29. <�� , * - ;. <� 8>� *0. 7=<� . A9*=;2H<�� =2<<. 7=� - . <� ;H<. *>A� ;. 5*=2877. 5<� *?. , � 5. <� 9* ;=. 7*2;. <� . =� 5. <� , 855. , =2?2=H<� =. ;;2=8;2*5. <
*>9;I <� - . <: >. 55. <� . 55. <� ;. 9;H<. 7=. 7=� 5XH=*+52<<. 6 . 7=�� � . <� - 2;. , =287<� ;H0287*5. <� 87=� >7. � =;I <� +877. � ?2<287� - . <� * , =2?2=H<� - .
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<, 2. 7=2/2: >. � - . � 5XH=*+52<<. 6 . 7=� � 9. >=� /8;6 >5. ; � - . <� 9;898<2=287<� 6 *2<� 7X27=. ;?2. 7=� 9*<� - *7<� 5* � 08>?. ;7*7, . � - . � 5*
; . , 1. ; , 1. �� - H/272=287�- . <�9;8/25<�- . �98<=. � �9* ; �. A. 6 95. � � �� . �;M5. �26 98;=*7=�- . <�, 86 2=H<�- . �9;80;*6 6 . �- *7<�5X* ;+2=;*0.
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� . �+25*7�- . <�* , =2?2=H<�- . �; . , 1. ; , 1. �- >�� 2;* - �<>; �5. �9;H, H- . 7=�. A. ; , 2, . �. <=�; . 5*=2?. 6 . 7=�1H=H;80I 7. �. 7�/87, =287
- . <� ( %� . =� - . <� =1I 6 . <� - . � ; . , 1. ; , 1. � � � . 9. 7- * 7=� � 5. <� 27- 2, * =. >;<� - . � 9;8- >, =287� <, 2. 7=2/2: >. � 6 87=; . 7=� >7. � 7. ==.
9;80; . <<287� � , . � : >2� . <=�95>=M=� . 7, 8>; * 0. * 7=� � �5� / * >- ; * �=8>=. /82<� : >. � , . ==. �H?85>=287�<. � , 87/2;6 . � - * 7<�5. <� * 77H. <
E�?. 72; �*?. , � �. 7�9* ;=2, >52. ;� �>7�* , , ;82<<. 6 . 7=�<8>=. 7>�- . <�9>+52, *=287<�- *7<�5. <�; . ?>. <�E�, 86 2=H�- . �5. , =>; . �;H/H; . 7, H. <
. =�>7. �*6 H528;*=287�<. 7<2+5. �- >�/* , =. >; �- X26 9* , =�6 8B. 7� �, . 5>2� , 2�H=*7=�- . �
 � � � �<>; �5* �9H;28- . �� 	 	 � � � 	 	 � � �� X*>06 . 7=*=287
- >� 786 +; . � - . <� 9>+52, *=287<� . 7� 5*70>. � *705*2<. � � : >2� . <=� >7. � - . <� , 87- 2=287<� 98>; � *==. 27- ; . � , . =� 8+3. , =2/� � - 82=� J=; . � >7.
9;28;2=H�- . �5XH=*+52<<. 6 . 7=� �� . �6 J6 . � �5. �=*>A�- . �, 8�9>+52, *=287<�*?. , �- . <�9* ;=. 7*2;. <�- >�&>- � �: >2�. <=�9*<<H�- . �
 � R� �E�
 � R�
<>;�5* �6 J6 . �9H;28- . � � - 82=�. 7, 8; . �9;80; . <<. ;� � - . � /*G87�E�, 87/2;6 . ; � . =�E�, 87, ;H=2<. ; �5. <�272=2*=2?. <�- . � , 8� , 87<=;>, =287<
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#5><2. >;<�- 2<98<2=2/<�27, 2=*=2/<�87=�H=H�6 2<�. 7�95* , . �98>;�<8>=. 72;�5X* , =2?2=H�- . <�>72=H<�;. <=;>, =>;H. <�. =�5. >;�*3><=. 6 . 7=
*>A�*A. <�9;28;2=*2;. <� � � . <� - . 6 *7- . <� - . � /27*7, . 6 . 7=� - . �9;83. =<�� - . �98<=. <� � - X*558, *=287<� - . �=1I <. <� � - X. A9*=;2*=287<�� . =, � �
; . <=. 7=�=;I <�5* ;0. 6 . 7=�E�5X272=2*=2?. � - . � , . <�>72=H<� - *7<�>7�6 8- . � - . � /87, =2877. 6 . 7=� - . �=B9. � � %**%# �+&�� , . � : >2� . <=� *<<. C
, 81H;. 7=�*?. , �>7. �9852=2: >. �?2<*7=�E�;. - 877. ; �=8>=. �<* �95* , . �E�5X* , =2?2=H�<, 2. 7=2/2: >. � �<8><�, 8>?. ;=�- . �5X*- 1H<287�9;H*5*+5.
- . <�>72=H<�*>A�*A. <�<, 2. 7=2/2: >. <�9;28;2=*2;. <� �( 7. �/;* , =287�- . �, . <�* , =287<�27, 2=*=2?. <�� � 	 R� �. 7?2;87� �. <=�95><�<9H, 2/2: >. 6 . 7=
- H- 2H. �*>�<8>=2. 7�- . �78>?. 55. <�9;28;2=H<��: >X. 55. <�<82. 7=�<, 2. 7=2/2: >. <�8>�0H8<=;*=H02: >. <��. 7�* , , 8;- �*?. , �5. <�;. , 86 6 *7- *=287<
- >�- . ;72. ;�, 86 2=H�27=. ;6 272<=H;2. 5�- . �5* �, 889H;*=287�27=. ;7*=287*5. �. =�- H?. 5899. 6 . 7=�9* ;�. A. 6 95. � � ��5�. <=�=8>=. /82<�- 2//2, 25.
- . �<*?82;�<X25�<X*02;* � - X27/5H, 12;�5. <�8;2. 7=*=287<�- . <�>72=H<�*>�=;*?. ;<� - X>7� ; . - H9582. 6 . 7=�- . <�6 8B. 7<� . =� - . <� . //. , =2/<�8>
- X>7�; . 7/8;, . 6 . 7=�- . �, . <�>72=H<�5. >; �9. ;6 . ==*7=�- XH5* ;02;�5. >; �* , =2?2=H�. =�- . �- H?. 5899. ; �- . �78>?. *>A�9* ;=. 7* ;2*=<� �

� X8+3. , =2/� - X. A, . 55. 7, . � <, 2. 7=2/2: >. � 7X. <=� 9*<� 7H, . <<*2;. 6 . 7=� /* , 25. � E� - H, 527. ; � - *7<� 5. � , * - ; . � - . <� 9;80;*6 6 . <� - .
- H?. 5899. 6 . 7=�*?. , �5. <�9* ;=. 7*2;. <�- >�&>- �8N�5* �;H*52=H�- >�=. ;;*27�9. >=�J=;. �=8>=�*>=;. � �� * �: >. <=287�- >�9258=*0. �<, 2. 7=2/2: >.
<. �98<. �H0*5. 6 . 7=�E�5* �<>2=. �- >�/27*7, . 6 . 7=�- X>7�786 +;. �, ;82<<*7=�- . �9;83. =<�- . �; . , 1. ; , 1. �. 7�;H987<. �E�- . <�*99. 5<�- X8//; .
7*=287*>A�8>�27=. ;7*=287*>A�: >2�9;8- >2;87=�27H?2=*+5. 6 . 7=�5. >; �9* ;=�- . �- H;2?. <�: >*7=�*>A�8;2. 7=*=287<�<, 2. 7=2/2: >. <� �� *7<
5* � , 8>;<. � *>A�27- 2, *=. >;<� - . �9;8- >, =287�<, 2. 7=2/2: >. � . =�*>A� /27*7, . 6 . 7=<� �5. � ;2<: >. � . <=�0;*7- � - . �?82;�5. <�>72=H<�- >� � 2;* -
<XH, * ;=. ; �9;80;. <<2?. 6 . 7=�- . <�*<9. , =<�5. <�95><�/27*52<H<�- . �5* � ; . , 1. ; , 1. �8>�- . <�* , =2?2=H<�- X. A9. ;=2<. � : >2�<87=�98>;=*7=�*>
, T >;�- . <�6 2<<287<�- . �5XH=*+52<<. 6 . 7=�. =�: >2� �9* ; �*255. >;<� �*998;=. 7=�5. <�; . ?. 7><�7H, . <<*2;. <�E�<87�H: >252+;. �/27*7, 2. ;� �� . <
* , =2?2=H<�- X. A9. ;=2<. �. A. ; , H. <�9;27, 29*5. 6 . 7=�9* ; �5. <�*0;8786 . <�- . �5* �=;*7, 1. �- XF0. �5* �95><�H5. ?H. � �, 86 6 . �5. <�=;*?*>A�- .
=. ; ;*27� . =�5. <� , 877*2<<*7, . <� . =� , 86 9H=. 7, . <� : >X25<�7H, . <<2=. 7=� �<87=�, 87- >2=. <�E�- 2<9* ;*K=;. �E�95><�8>�6 827<�, 8>;=�=. ;6 .
- X*>=*7=�: >X. 55. <�7. �<87=�95><�?*58;2<H. <�. 7�=*7=�: >. �=. 55. <�- *7<�5. �- 2<98<2=2/�* , =>. 5� �

� ?. , � 5XH?85>=287� . 7� , 8>;<� - >� � 2; * - � � 5. <� , 1. ; , 1. >;<� . A9;26 . 7=� >7. � /8;=. � 27: >2H=>- . � ?2<�E�?2<� - X>7� . 7<. 6 +5.
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 � �>7�*99*>?;2<<. 6 . 7=�- . �5* �- 2?. ;<2=H�- . <�6 H=2. ;<�*>�<. 27�- . �5XH=*+52<<. 6 . 7=R� �� � � �- . <�* , , I <�*>A�=. ; ; *27<
: >2�<. �/ . ;6 . 7=R� �� � � �- . <�- 2//2, >5=H<�0;*7- 2<<*7=. <�E�- H?. 5899. ; �>7. �; . , 1. ; , 1. �. 7�9* ;=. 7* ;2*=�<>; �- . <�9*<�- . �=. 6 9<�5870<
�<>; �- . <�. <9I , . <�?H0H=*5. <�E�- H?. 5899. 6 . 7=�5. 7=�8>�*?. , �- . �9. =2=<�95*7=. >;<�9* ; �. A. 6 95. �R� �� 
 � �5X*+*7- 87�- X>7�. 7<. 6 +5.
- . �=;*?*>A�<>; � - 2?. ;<. <�95*7=. <� *0;8786 2: >. <�=;892, *5. <� *>�9;8/2=� - X>7� ; . , . 7=;*0. �<>; �>7. �8>� - . >A�95*7=. <�=;892, *5. <
6 8- I 5. <R� �� � � �>7. �; . 6 2<. �. 7�: >. <=287�- X>7. �6 2<<287�. <<. 7=2. 55. � �, . 55. �- X*02; �, 87=; . �5* �9*>?; . =H� �� . �� 2;* - �- . ?;* �=;8>?. ;
; *92- . 6 . 7=�>7�H: >252+; . � 9. ;6 . ==*7=� - X*552. ; � >7. � ; . , 1. ; , 1. � - . � : >*52=H� * , , ;>. � *?. , � <. <� 6 2<<287<� - . � ; . , 1. ; , 1. � 98>; � 5.
- H?. 5899. 6 . 7=R� �E�- H/*>=� �25�B�9. ; - ; * �<87�2- . 7=2=H�. =�5. �/8;=�<. 7=26 . 7=�- X*99* ;=. 7*7, . �- . �<87�9. ;<877. 5�
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� . �� 2; * - �* / /2, 1. �, 5*2; . 6 . 7=�<* �?8587=H�- X27=. 7<2/2. ; �5. <�* , =2?2=H<�- . �=;*7</. ;=�. =�- . �?*58;2<*=287�- . �<. <�; . , 1. ; , 1. <
*>9; I <�- . <�* , =. >;<�H, 8786 2: >. <� �- . <�- H, 2- . >;<�9852=2: >. <� �- . <�* , =. >;<�<8, 2*>A� �. =, � � � 1* : >. �* 77H. � �25�/8>;72=�9; I <�- .

 	 R	 	 	 �38>;7H. <�- X. A9. ;=2<. � . =�- . � , 87<>5=*7, . � �<82=�
 	 � � ' #� �E�- 2//H; . 7=<�, 86 6 *7- 2=*2; . <� : >2�*998;=. 7=�*77>. 55. 6 . 7=
� 	 �E� � 	 R� � - . <� ; . <<8>; , . <� , 87=;* , =>. 55. <�9>+52: >. <� - . �5XH=*+52<<. 6 . 7=� �<82=� 
 � �  Y� � ; . 9;H<. 7=*7=� . 7?2;87�5. � , 27: >2I 6 .
- . �<. <� ; . <<8>; , . <� . A=. ;7. <� � � . � � 2; * - � , 87=;2+>. �*27<2�E�5XH5*+8;*=287�- . <�9852=2: >. <�9>+52: >. <�7*=287*5. <� � . >;89H. 77. <
. =�27=. ;7*=287*5. <R��9;8<9. , =2?. �� 0;26 87- . �*?. , �5X�7;* � �; . , 1. ; , 1. �*0;8786 2: >. �. >;89H. 77. ��&, * ; � �. =�98>;�5. �- H?. 5899. 6 . 7=
� � �� %� � � �<H, >;2=H�* 526 . 7=* 2; . � � � 2<* � � � . =, � � * �?* 58;2<* =287� - . <� , 877* 2<<* 7, . <� . =� - . <�2778?* =287<� , 87, . ;7. �H0* 5. 6 . 7=
5. �- H?. 5899. 6 . 7=�- . �6 . <>; . <�=8>, 1* 7=�E�5* �9;8=. , =287� �5* �9;H<. ;?* =287�. =�5* �- 2/ /><287�- . <�; . <<8>; , . <�0H7H=2: >. <�. =
+285802: >. <� �5. � � 2; * - � 0I ; . � 9; I <� - . � 
 � R	 	 	 R?* ;2H=H<� - . � , H;H* 5. <� � / ;>2=<� =;892, * >A� � . <9I , . <� /8; . <=2I ; . <� � * 27<2� : >XE� 5*
9;8=. , =287� - . <� 2778?* =287<R� �+; . ?. =<� � � " ) � � 5802, 2. 5<� � � . 55. <� , 2�<87=� /* 2+5. <� . 7� 786 +; . � � � � . 7� � 	 	 � � � � � � . 7� � 	 	 � � � >7.
?270=* 27. � . 7� � 	 
 	 � �6 * 2<�. 7�9;80; . <<287� �' ;82<�9827=<�; . =2. 77. 7=�95><�<9H, 2/2: >. 6 . 7=�5X* ==. 7=287�
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� <<>; . ; � , 1* : >. � *77H. � � 	 �E� � 	 �  Y� - . � ; . <<8>; , . <� . A=. ;7. <� . <=�>7. � 9. ; /8;6 *7, . � - 2//2, 25. � : >2� . <=� ;H*52<H. �9* ; � >7
98;=. /. >255. �- . �, 87=;*=<�- 2?. ;<2/2H�6 *2<�. 7�, 81H;. 7, . �*?. , �5. <�<2A�9;28;2=H<�<=;*=H02: >. <�- >�� 2;* - � �� . <�, 87=;*=<�<. �;H9*;=2<<. 7=
E�9* ;=<�H0*5. <�<>;�: >*=;. � , 2+5. <R��/87- <�9>+52, <�/;*7G*2<��/87- <�- . �5X( � � � /87- <�9>+52, <�H=;*70. ;<R. =�, 52. 7=<�9;2?H<�� �X* ;;J=�- . <
/87- <�<=;>, =>;. 5<�. >;89H. 7<�. 7�� 	 
 � �. <=�>7. �;H. 55. �9;H8, , >9*=287�- . �5* �9;H<2- . 7, . �- *7<�5* �6 . <>;. �8N�5. <�;. <<8>;, . <�. A=. ;7. <
7. �?87=�9*<�<>//2;. �E�5. <�, 86 9. 7<. ;� �� . �78>?. *>A�/27*7, . 6 . 7=<�<87=�;. , 1. ;, 1H<��9* ;=2, >52I ;. 6 . 7=�*>9;I <�- . �/87- *=287<��=;82<
, 87=;*=<� 87=� H=H� <207H<� ;H, . 6 6 . 7=�� . =� . 7� - H?. 5899*7=� 5X* , , I <� *>A� /27*7, . 6 . 7=<� , 86 9H=2=2/<� � � ! %�� 9;80;*6 6 .
V�7?. <=2<<. 6 . 7=<�- X*?. 72;W��. =, � � � �( 7. �272=2*=2?. �* �H=H�9;2<. �98>;�/*2;. �, 877*K=;. �. =�6 . ==;. �. 7�T >?;. �5* �9;8, H- >;. �- >�, ;H- 2=
- X26 9M=�;. , 1. ;, 1. �� � �%��*>9;I <�- . �# � R��, . ==. �272=2*=2?. �9. >=�/*?8;2<. ;�5X8+=. 7=287�- . �, 87=;*=<�*?. , �5. <�( %�
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� X* , =2?2=H� , 87=;* , =>. 55. � - >� � 2; * - �98;=. �<>;=8>=�<>; �5X2778?* =287� . =�=; I <�9. >�<>; �5. �=; * 7</. ;=� - . � , 877* 2<<* 7, . <�
� . �/* 2+5. ?85>6 . �- . �+; . ?. =<�7. �9. ;6 . =�9*<�>7�0;*7- �- H?. 5899. 6 . 7=�- X*9952, *=287<�- H+8>, 1*7=�<>;�52, . 7, . <�. =�; . - . ?*7, . <�
� . � 98;=. /. >255. � =8=*5� - >� � 2;* - � . <=� - . � 
 � � +; . ?. =<�E�+87�98=. 7=2. 5� - . � ?*58;2<*=287� � , 5*<<H<�� � � . =� � � +; . ?. =<� , 5*<<H<� � � *>A
; . =86 +H. <�/27*7, 2I ; . <�+. *>, 8>9�95><�27, . ;=*27. <� �
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$>. 5: >. <�;H*52<*=287<�- . �5* �- H5H0*=287�E�5* �?*58;2<*=287�� � ) *58� �- *7<�, . �- 86 *27. �<87=�; . 6 * ; : >*+5. <� �+2. 7�. A9582=H. <
. 7�, 86 6 >72, *=287�- X26 *0. � �6 *2<�- H52, *=. <�E�*6 952/2. ; �?2<�E�?2<�- . �5* �, 87, >;;. 7, . R� �5* �/252*5. �#*56 �� 52=��5* �, ;H*=287�?* ;2H=*5.
- X1H?H*� �5* �9;8- >, =287�H, 85802: >. 6 . 7=�27=. 7<2?. � - >� , * /H� � . =, � � " 7�9. >=� , 86 9;. 7- ;. � : >. �5* �?*58;2<*=287�, 86 6 . ;, 2*5. � - *7<
5. < 9*B<� - >�&>- �<82=� - 2//2, 25. �E�6 . ==;. � . 7�T >?;. �H, 8786 2: >. 6 . 7=� . =�7. � 9>2<<. �9*<�J=;. � 98;=. ><. � - . � ; . =8>;<� /27*7, 2. ;<
, 87<H: >. 7=<� � D=*7=� - 877H� 5. <� 6 2<<287<� - >� � 2;* - � � , . � 7X. <=� , . 9. 7- *7=� 9*<� 5. � 9;27, 29*5� 8+3. , =2/� � ' 8>=. /82<� � 5X*7*5B<. � - .
5X26 9* , =�- . <�* , =2?2=H<�- . �?*58;2<*=287�- *7<�5. <�9*B<�- >�&>- �; . <=. �. <<. 7=2. 55. � �7. �<. ;*2=� , . �: >. �?2<�E�?2<�- . <�6 272<=I ; . <�- .
=>=. 55. <�. =�98>; �3><=2/2. ; �5. �<8>=2. 7�/27*7, 2. ; �- . �5XD=*=� �( 7�0;8>9. �- . �=;*?*25�� 2;* - � �, ;HH�. 7�� 	 
 	 � �: >2�* �*<<8, 2H�- . <�*0. 7=<
- . �5X�7;* �. =�- . �5X�%� � �<X. //8; , . �- X*99;H, 2. ; �5X26 9* , =�- . <�* , =2?2=H<�- . �, . <�H=*+52<<. 6 . 7=<�- *7<�5. <�9*B<�, 2+5. <�, 87, . ;7*7=
5. �, * /H� �5. <�;>6 27*7=<� �5X. A9582=*=287�/*6 252*5. � �5* �/252I ; . �6 *70>. � �. =, �

� * � � ) * 58� . <=� 98<2=2877H. � . 7� <8>=2. 7� *>� 95><� 9; I <� - . <� ( %� � *>� =;*?. ;<� - X>7� ;H<. *>� - . � � � � * 0. 7=<� . 7� , 1* ;0. � - . <
*<9. , =<�/8;6 . 5<�- . �5* �, 87=;* , =>*52<*=287�- . <�9;83. =<� �� . �, 182A�9;H<. 7=. �7H*76 827<�95><2. >;<�27, 87?H72. 7=<R� �- X>7. �9* ;=�
25�H58207. �5. <�, 1. ; , 1. >;<�- . <�+*255. >;<�- . � /87- � �5. <�. A98<*7=�*>�;2<: >. �- X>7. �6 *>?*2<. �9. ; , . 9=287�- . <�*==. 7=. <�. =�- . <
; I 05. <�- >�3. >�- . <�*99. 5<�E�9;83. =<R� �- X*>=; . �9* ;=� �25�=. 7- �E�6 278; . ; �5* �?*5. >; �* 38>=H. �: >. �, 87<=2=>. � �- * 7<�5* �9;8- >, =287
- . � , 877*2<<*7, . <� �5X27=. ;* , =287�*?. , �5. <�9* ;=. 7*2; . <� �78=*6 6 . 7=�. A=H;2. >;<� � � 7�8>=; . � �5X8;0*72<*=287�/87, =2877. 55. �- .
5* � � ) * 58� . 7�=;82<�<8><� . 7=2=H<� � , 1* , >7. � ; *==* , 1H. �E�>7� - H9* ;=. 6 . 7=�<, 2. 7=2/2: >. � �7. � /* , 252=. �9*<�>7. �?2<287� , 86 6 >7.
- . <�9852=2: >. <�E�*9952: >. ;�
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� 2//H;. 7=. <�- 2<98<2=287<�87=�H=H�9;2<. <�98>; �/* , 252=. ; �5* �6 2<. �. 7�95* , . �- . <�* , =2?2=H<�- . �?*58;2<*=287� �9* ;6 2�5. <: >. 55. <
87�9. >=�, 2=. ; �5* �;H- * , =287�- X>7�0>2- . �- . <�+877. <�9;*=2: >. <�- . �5X. A9. ;=2<. � , 87<. 25�*27<2�: >. �5X8;0*72<*=287�- . �<. <<287<�- .
/8;6 * =287� - . � , 8>;=. � - >;H. � �>7. � - . 6 2�38>;7H. � � E� 5* � 9;8=. , =287� 27- ><=;2. 55. � - . <� ;H<>5=* =<� - . � 5* � ; . , 1. ; , 1. � . =� E� 5. >;
?* 58;2<* =287� � � . � � 2; * - � 98>; ; * 2=� <* 7<� - 8>=. � <X27?. <=2; � - * ?* 7=* 0. � - * 7<� 5. <� 9M5. <� - . � , 86 9H=2=2?2=HR�08>?. ;7* 7, . � 8>
0;8>9. <�9;83. =<� � �6 * 2<��5�/* >=�; . , 877* K=; . �: >. �, . <�9M5. <�<87=�- X* +8; - �* >�<. ;?2, . �- . �5XH, 8786 2. �/ ; * 7G* 2<. �, . �: >2�9. >=
5. <�- 2<<>* - . ; �- X27=. ; * 02; �* ?. , �, . ;=* 27<�9* B<�- >�&>- �. 7�5X* +<. 7, . �- . �9. ;<9. , =2?. <�- . �; . =8>; �<>; �27?. <=2<<. 6 . 7=� �� 7/27�
25�/* >=�<207*5. ; �5. �9;83. =�- . �6 >=>*52<*=287�*?. , �5X�7;* �- . <�/87, =287<�- . �?*58;2<*=287�, 86 6 . ; , 2*5. �- . <�8+=. 7=287<�?H0H=*5. <
. =�- . <�+; . ?. =<� �, . �: >2�. <=�>7�9*<�?. ;<�>7. �6 . 255. >; . �>=252<*=287�- . <�6 8B. 7<�- . <�- . >A�8;0*72<6 . <� �
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� * �<=;*=H02. �- . �, 86 6 >72, *=287�- >�� 2;* - �. <=�*6 +2=2. ><. � �� 55. �* �98>;�8+3. =�- . �<. 7<2+252<. ;� �. 7�� ;*7, . �. =�E�5XH=;*70. ;�
5. <�- 2//H;. 7=<�9>+52, <�, 87, . ;7H<�9* ; �5. �- H?. 5899. 6 . 7=� �6 *2<�*><<2�- . �?. 255. ;� � . 7�27=. ;7. � �E�5X*99;89;2*=287�- . �5* �<=;*=H02.
. =�E�5* �, 87<=;>, =287�- X>7�<. 7=26 . 7=�- X*99* ;=. 7*7, . �- >�9. ;<877. 5� �H5H6 . 7=<�27- 2<9. 7<*+5. <�98>;�98;=. ; �5X*6 +2=287�- >�� 2;* -
E�5X. A=H;2. >;� � � 55. � . <=�6 2<. � . 7�T >?;. �9* ; 5* � - H5H0*=287�E�5* � , 86 6 >72, *=287� � � � 86 � � � : >2� , 86 9;. 7- � � 
 R*0. 7=<� � . =�9* ; �5.
, 86 2=H�H- 2=8;2*5� �&* �9;27, 29*5. �6 2<<287�*>�, 8>;<�- . � , . <�- . >A�- . ;72I ; . <�*77H. <�* �H=H�- . �9;86 8>?82; �5* �78>?. 55. �<=;*=H02.
<, 2. 7=2/2: >. �. =�0H8�9* ;=. 7* ;2*5. �- >�� 2;* - �. 7�- 2//><*7=�5X26 *0. �- X>7�H=*+52<<. 6 . 7=�*>�, T >;�- . <�0;*7- <�. 73. >A�27=. ;7*=287*>A
- . �5X*0;2, >5=>;. � �� * �6 2<. �. 7�T >?;. �* �98;=H�<>;�V"� �(� $%+, � ""� # � $*�� � �"2 � � $* *0�,  )+� ""� W�- . �5XH=*+52<<. 6 . 7=��78>?. *>�5808��
<>;�5* �; . /87=. �- . �<87�<2=. �@. +��95><�- X>7�6 255287�- . �, 87<>5=*=287<�*77>. 55. <� � �<>;�5* �, ;H*=287�- . �78>?. *>A�38>;7*>A�E�><*0. <
. A=. ;7. <
 . =�27=. ;7. <� � � . =�<>;�>7�* , , ;82<<. 6 . 7=�- . �5* � , 86 6 >72, *=287�0;*7- �9>+52, �E�5X. A=H;2. >;� �&*587�- . �5X*0;2, >5=>;. � �8>
*>�<. 27�- . �5XH=*+52<<. 6 . 7=��5. <�%. 7, 87=;. <�- >�� 2;* - � � � � * �: >*52=H�- . �, . <�9>+52, *=287<�. <=�<*=2</*2<*7=. � �� 55. <�<87=�*99;H, 2H. <
9* ;�5. <�5. , =. >;<�. =�. 7�, 81H;. 7, . �*?. , �5. <�8+3. , =2/<�- >�� 2;* - � � � . <�=. , 172: >. <�6 8- . ;7. <�- . � , 86 6 >72, *=287<R�@. +��27=;*7. =�
6 * : >. ==. <�. =�; . 9;8- >, =287<��<87=�+2. 7�>=252<H. <�

� * �, 86 6 >72, *=287�. A=. ;7. �*526 . 7=. �5. �;H<. *>�- . <�9* ;=. 7*2;. <�98=. 7=2. 5<�. =�- . <�9852=2: >. <�18;<�- . �� ;*7, . � �/*?8;2<*7=
*27<2�5. <� , 87?. ;0. 7, . <� - X27=H;J=<� : >2� 9. >?. 7=� /*2; . � 5X8+3. =� - X* , =287<� , 87=;* , =>. 55. <� � � . � , 86 2=H� H- 2=8;2*5� - >� � 2;* - � * � H=H
;H* , =2?H�. 7�� 	 	 � � ��5�* ;=2, >5. �5* �- 2//><287�- . <�, 877*2<<*7, . <�*?. , �5* �<=;*=H02. �E�5XH0* ;- �- >�&>- �98>; �*7, ; . ; �5* �78=8;2H=H�- .
5XH=*+52<<. 6 . 7=�- *7<�5. <� , 86 6 >7*>=H<�<, 2. 7=2/2: >. <�7*=287*5. <� . =�27=. ;7*=287*5. <� � � X* , =2?2=H�H- 2=8;2*5. �* �H=H�6 >=>*52<H.
*>� <. 27� - . � 5* � 6 *2<87� - XH- 2=287� $>* . � - 87=� 5. � � 2;* - � . <=� >7� - . <� 6 . 6 +;. <� /87- *=. >;<� *?. , � 5. � � . 6 *0; . /� � 5X�7;* � . =
5X�/; . 6 . ;R� 
 
 8>?;*0. <�87=�H=H�9>+52H<�. 7�� 	 	 � � �

� . <� =H6 8207* 0. <� - . <� , * - ; . <� ; . 7, 87=;H<� . =� - . <� ; . 9;H<. 7=* 7=<� - . <� - 2/ /H; . 7=. <� 27<=* 7, . <� <8, 2* 5. <� 9. ;6 . ==. 7=
- X* //2;6 . ; �: >. �5* �, 86 6 >72, * =287�27=. ;7. �. <=�E�5* �1* >=. >; �- . <�* 6 +2=287<�- >�� 2; * - � �� 55. �* �, . ;=* 27. 6 . 7=� �- . �6 J6 . �: >.
5X26 98;=*7, . �* , , 8; - H. �*>�- 2*580>. �27=. ;7. � �, 87=;2+>H�E�;H- >2; . �5. <�=. 7<287<�. 70. 7- ;H. <�9* ; �5* �9;8/87- . �; . <=;>, =>;*=287
- >� � 2;* - � � �5� /*>=� 78=. ; � *><<2� � E� , M=H� - . <� 9;8- >, =287<� - . � 5* � � � 86 � � 5X26 98;=*7, . � * , , 8; - H. � 9* ; � 5. <� *0. 7=<� *>A� =. 6 9<
- XH, 1*70. <� �E�=;*?. ;<�5. �- 2<98<2=2/�- . �9;8A26 2=H�6 2<�. 7�T >?; . �- *7<�=8><�5. <�<. ;?2, . <�- X*99>2� �� . �9;H<2- . 7=�5>2�6 J6 . � �*>
, 8>;<� - . � 786 +; . ><. <� ; . 7, 87=; . <� *?. , � 5. <� *0. 7=<� � *7*5B<. �5. <�0;*7- . <�H?85>=287<� - >� , 87=. A=. � . =�H?8: >. �5X*?*7, . 6 . 7=
- . <�, 1*7=2. ;<�. 7�, 8>;<�


 � � 0;87. @<� �27/8;6 *=287�- *7<�5X8>=;. �6 . ; � � ; *7G*2<� � � �#. ;<9. , =2?. <� �98>; �5. <� - H, 2- . >;<�9852=2: >. <� � � � � 87/H;. 7, . <� �98>; �5. <� , 8558: >. <� . =

<H6 27*2;. <�8;0*72<H<�9* ; �5XH=*+52<<. 6 . 7=� �
� � � ;*27. <�- X27/8<��38>;7*5�27=. ;7. �- 2//><H�9* ;��7=. ;7. =�
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&X*99>B*7=�<>; �5. <�;H*52<*=287<�- . <�*7, 2. 7<�27<=2=>=<�- . �9;8- >, =287�=;892, *5. � , ;HH<�9. 7- *7=�5* �9H;28- . � , 85872*5. �
5. � � 2;* - � * � 6 2<�<>; �92. - � - . � ?H;2=*+5. <�9* ;=. 7* ;2*=<� *?. , � 5. <�8;0*72<*=287<�7*=287*5. <�8>� ;H0287*5. <� - . <�9*B<� - >�&>- � � . 7
9*<<*7=�9* ; �- . <�H=*9. <�<>, , . <<2?. <�. =�9;80;. <<2?. <�- . �;H8;0*72<*=287�. =�- . �, 87<852- *=287� �� X26 98;=*7, . �- . �, . �9* ;=. 7* ;2*=
<X. A9;26 . �E�=;*?. ;<�5. <� : >. 5: >. � � 	 	 � , 1. ; , 1. >;<� /;*7G*2<�9;H<. 7=<�- *7<�5. <�9*B<�=;892, *>A�: >2�=;*?*255. 7=� . 7� ;H<. *>�*?. ,
5. <�27<=2=>=287<� . =�5. <� , 1. ; , 1. >;<� - >�&>- � �9* ; �5. <�6 2<<287<� . / / . , =>H. <�18;<� - >�=. ; ;2=82; . �6 H=;89852=*27� � � 	 R� ' #� � . =�9* ;
5X* , , >. 25� , 1* : >. � * 77H. � E�  87=9. 552. ; � - . � 9; I <� - . � 
 	 	 � , 1. ; , 1. >;<� . 7� 9;8?. 7*7, . � - . <� 9*B<� - >� &>- � � � * � ?*5. >; � * 38>=H.
*998;=H. � 9* ; � 5. � � 2; * - � . <=� ; . , 877>. � . =� *99;H, 2H. � 9* ; � 5. <� 9* ;=. 7*2; . <� - >� &>- � � 78=*6 6 . 7=� - *7<� 5. <� 9*B<� 8NR� � �2� � 5. <
- 86 *27. <�- . �; . , 1. ; , 1. �/27*52<H. �<87=�- X* , =>*52=H���22� �5X. 7, * - ; . 6 . 7=�. =�5X* , , 86 9*07. 6 . 7=�;. <=. 7=�>=25. <� �?82;. �7H, . <<*2;. <�
. 7/27��222� �8N�5. �� 2;* - �<. ;=�- . �9827=�- X. 7=;H. �98>;�5X. 7<. 6 +5. �- . �5* �; . , 1. ; , 1. �. =�- . �5* �/8;6 *=287�<>9H;2. >;. �/;*7G*2<. �

� * � , 87, . 9=287� *27<2� : >. �5. �98<2=2877. 6 . 7=�<=;*=H02: >. � - . <� - 2<98<2=2/<�9;28;2=*2; . <� - . � ; . , 1. ; , 1. � . 7�9* ;=. 7* ;2*=
<X. A9;26 . 7=�E�=;*?. ;<R��V� �  � $� � �� +�� � $*(� � �� �  � $� � �� +�� +� W��: >2�=;* - >2=�5X. <9;2=�- . �, 8� , 87<=;>, =287�. =�- . �, 86 95H6 . 7=* ;2=H
6 2<�. 7�T >?;. �9* ; �5XH=*+52<<. 6 . 7=�*?. , �<. <�9* ;=. 7*2; . <� - >�&>- � � � . <�* , =287<� . 7� , 8>;<�<87=�6 * ; : >H. <�9* ; �95><2. >;<�9827=<
98<2=2/< � �5X. 70*0. 6 . 7=� - . <�27<=2=>=287<� � *><<2�+2. 7�7*=287*5. <� . =� ;H0287*5. <� : >X27=. ;7*=287*5. <� �5* � , 87<=;>, =287� - *7<�5*
- >;H. � � 5* � - 2?. ;<2=H� - . <� =1I 6 . <� - . � ; . , 1. ; , 1. � . =� � . 7/27� � 5* � - 2//><287� - . � 5X27/8;6 *=287� , 87G>. � 98>; � 5. <� - H, 2- . >;<� . =� 5. <
, 1. ; , 1. >;<�

S�5XH=;*70. ;� �5. �� 2; * - �* �9;2?25H02H�>7. �<=;*=H02. �- X27<. ;=287�- . <�, 1. ; , 1. >;<�- *7<�5. <�>72?. ;<2=H<�. =�5. <�, . 7=; . <�- .
; . , 1. ; , 1. � � � *=2. � � � 6 +;*9* � �. =, � � � � � . ==. �<=;*=H02. �* �, . ;=*27. 6 . 7=�/*?8;2<H�5* �: >*52=H�. =�5* �<852- 2=H�- . <�9* ;=. 7* ;2*=<�. =
* �9. ;6 2<�- XH?2=. ; �- . <�, 1* ;0. <�- X27/; *<=;>, =>; . <�<>995H6 . 7=*2; . <� �� 7�� / ;2: >. � �5. �� 2; * - � �- H3E�=; I <�9;H<. 7=
 � �. 7?2<*0. �>7.
*>06 . 7=*=287�- . �<. <�, 87=;2+>=287<� �&87�*998;=�*>�- H?. 5899. 6 . 7=�- . <�27<=2=>=287<�. <=�*99;H, 2H� �� . � � 8; * / � �27=. ;?. 7*7=
- *7<�� � �9*B<�* /;2, *27<� � . <=�5* �9* ; /* 2=. �255><=;*=287�- X>7. �<=;>, =>; . �- . � , 88; - 27*=287�- . �5* � ; . , 1. ; , 1. � . =�- . �?>50* ;2<*=287
- 87=� 5. � � 2; * - � * � � - . 9>2<� 
 � � � � � /* ?8;2<H� 5X. <<8;� � � . <� - . >A� 27<=2=>=287<� 87=� - H?. 5899H� , 873827=. 6 . 7=� 5. � , 87, . 9=� - .
; . , 1. ; , 1. � * 0;8786 2: >. �27=H0;H. � . =�<87�*9952, *=287� � . 7�H=;82=. � , 855*+8;*=287�*?. , �5* �<8, 2H=H� , 2?25. � �5. <�>72?. ;<2=H<� . =
5. <�27<=2=>=<�7*=287*>A�- . �; . , 1. ; , 1. �*0;8786 2: >. � �" 7�9. >=�*><<2�, 2=. ; �5X� /;2, * �%2, . �� *7, 2. 77. �� - ;*8� � �, . 7=; . �*99* ;=. 7*7=
*>� � � �� %� � : >2� +H7H/2, 2. � - X>7� *99>2� - >� � 2;* - � <8><� 95><2. >;<� /8;6 . <� � 78=*6 6 . 7=� 98>; � 5. � - H?. 5899. 6 . 7=� - . � <=;*=H02. <
- X* - *9=*=287�*>�, 1*70. 6 . 7=�, 526 *=2: >. �. =�*>A�;2<: >. <�*0;2, 85. <�

� * 7<�>7�, 87=. A=. �- . �6 8B. 7<�1>6 *27<�. =�6 *=H;2. 5<�, 87=;*27=<� �5* �- H, 2<287�- X>7�; . 7/8; , . 6 . 7=�- . �5* �9;H<. 7, . �- >
� 2;* - � - *7<� 5. � 98>;=8>; � 6 H- 2=. ; ; * 7H. 7� U� * , =>. 55. 6 . 7=� � 5. � � 2; * - � . <=� 9;H<. 7=� <>; � >7� <. >5� - 2<98<2=2/� - . � ; . , 1. ; , 1. � *>
 *01; . +�; . 5*=2/�E�5* �0. <=287�- . �5X. *>�U�7H, . <<2=. �: >X>7�- H<. 70*0. 6 . 7=�<82=�89H;H�- *7<�- X*>=; . <�;H0287<�
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S�5XH, 1. 55. �6 87- 2*5. � �5. <�, . 7=;. <�- . �; . , 1. ; , 1. �6 . 6 +;. <�- >�� � �� %�<87=�- . <�9* ;=. 7*2;. <�- >�� 2;* - R� �25<�; . , 877*2<<. 7=
5* �?*5. >; �<, 2. 7=2/2: >. �- . �<. <�H: >29. <�: >2�<87=�27=H0;H<�*>�<. 27�- . �5. >;<�>72=H<��� * �9;H<. 7, . �27<=2=>=2877. 55. �- >�� 2;* - �. =�- .
<. <�, 1. ; , 1. >;<�*>9;I <�- >� � � �� %� �- >� � � � %�. =�- . �5* � � *7: >. �6 87- 2*5. �9. ;6 . =�E�5* � � ;*7, . �- . �38>. ; �>7�;M5. �. //. , =2/�- *7<�5*
08>?. ;7*7, . �- . �5X*0;2, >5=>;. �. =�- . <�9852=2: >. <�9>+52: >. <�*>�72?. *>�6 87- 2*5� � � 55. �<X*?I ; . �*><<2�J=;. �>7�6 8B. 7�. //2, * , . �- .
?*58;2<*=287�- . �5* �; . , 1. ; , 1. �/;*7G*2<. � �, 86 6 . �. 7�=H6 8207. �5. �, 182A�- . � 87=9. 552. ; �98>;�* , , >. 2552;� �- H+>=�� 	 
 
 � �5. �<2I 0. �- >
, 87<8;=2>6 - . <� , . 7=; . <� - >� � � �� %� � � . ==. � 9;H<. 7, . � /8;=. � *>9; I <� - . <� 27<=2=>=287<� 27=. ;7*=287*5. <� , 87/I ; . � H0*5. 6 . 7=� *>
� 2;* - �>7. �95* , . �9;2?25H02H. �*>�<. 27�- . �5* �; . , 1. ; , 1. �/27*52<H. �. 7�� ; *7, . �� �7;* �. =��%� � �. =�*><<2�9* ;6 2�5. <�� 
 �27<=2=>=287<�- .
5X*<<8, 2*=287�� 0;89852<��7=. ;7*=287*5�

� .,� .5#%! �! ( �' � .%6,! � ! �* � ,.! ( � ,%� .-


 �&>;�5. <�� � �- 2<98<2=2/<�- . �; . , 1. ; , 1. �. 7�9* ;=. 7* ;2*=�- *7<�5. �6 87- . � �
 � �<87=�26 95*7=H<�. 7�� /;2: >. �, 87=27. 7=*5. �. =�=;82<�E�5* �%H>7287�
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" 7�9. >=�<. �/H52, 2=. ; �- . <�;H<>5=*=<�8+=. 7><� �6 *2<�25�/*>=�?. 255. ; �E�5. <�, 87/8;=. ; �. 7�9;J=*7=�*==. 7=287�- *7<�5. �/>=>;
*>A�9827=<�<>2?*7=<R� �

� 5. <�- 2//2, >5=H<�; . 7, 87=;H. <�98>; �6 *27=. 72; �5* �6 8+252=H�. =�5X. A9*=;2*=287�- . <� , 1. ; , 1. >;<�- 82?. 7=� /*2; . �5X8+3. =
- X>7. �;H/5. A287R� �25�<. ; *2=�<*7<�- 8>=. �H0*5. 6 . 7=�<8>1*2=*+5. �- . �/* , 252=. ; �5X* , , >. 25�- X>7�95><�0;*7- �786 +; . �- .
, 1. ; , 1. >;<�- >�&>- �. =�5. >; �* / /252*=287�/8;6 . 55. �*>A�<=;>, =>; . <�- . �5* �; . , 1. ; , 1. �/ ; * 7G*2<. R�

� 5. <9* ;=. 7*2;. <�* /;2, *27<�<8>//; . 7=�98>;�5* �95>9* ;=�- . �, * - ; . <�27<=2=>=2877. 5<�/;*0252<H<��- X>7�6 *7: >. �- . �; . <<8>;, . <
;H, >;; . 7=� . =�9* ; /82<� - X>7. � ; . , 877*2<<*7, . � 27<>//2<*7=. R� � 5. � � 2;* - � - 82=�38>. ; � >7� ;M5. �<9H, 2/2: >. � ?2<�E�?2<� - . � , .
, 87=27. 7=� . 7�5X*2- *7=�E� ; . ?2=*52<. ; � . =�E� ; . ?*58;2<. ; �<* � ; . , 1. ; , 1. � � �5�98>; ; *2=� *><<2� , 87=;2+>. ; �E�6 8+252<. ; �5. <
; . <<8>; , . <�- . <=27H. <�E�5* �; . , 1. ; , 1. �* / ;2, *27. �. 7�<8>=. 7*7=�, . 55. � , 2�*>9; I <�- . <�27<=*7, . <�- H, 2<2877. 55. <�

� �� � � ,.! ( � ,%� .-�! / ,) * 5! ( -

� *7<�5. �9*B<*0. � . >;89H. 7� - . �5* � ; . , 1. ; , 1. � /27*52<H. � , 87<* , ;H. �E�5X*0;8786 2. �=;892, *5. � �5. � � 2; * - �<X. <=�12<<H�*>
9; . 6 2. ; �95*7�. =�. A. ; , . �>7. �27/5>. 7, . �, . ;=*27. �<>; �- X*>=; . <�27<=2=>=287<� �78=*6 6 . 7=�*55. 6 *7- . <� �* 705*2<. <� �. <9*0785. <
8>�7H. ;5*7- *2<. <� �S�=2=; . �- X. A. 6 95. � �+2. 7�: >. �� � � � $ $� � $�� $ , � () */ , 87=27>. �E�<. �, 87<* , ; . ; �*>A�<>3. =<�- . �; . , 1. ; , 1. <
52H<�*>A�;H0287<�=;892, *5. <� �, X. <=�5. �� 2; * - �: >2�38>. �5. �;M5. �6 8=. >; �*>9; I <�- . <�27<=2=>=287<�. >;89H. 77. <� �78=*6 6 . 7=�- *7<
5. <� ;H<. *>A� - . � =B9. � � ; * � ! . =� <>; � 5* � ; . , 1. ; , 1. � * 0;8786 2: >. � 98>; � 5. � - H?. 5899. 6 . 7=� �%* - � � 8>� 5. � ;H<. *>� � 0;27*=>;* �
, 86 6 . �*>9; I <�- . �5* �� 86 6 2<<287�- . �5X( � �. =�- . <�8;0*72<*=287<�6 >5=25*=H;*5. <� �- 87=�5* �� *7: >. �6 87- 2*5. � ��5�. <=�E�78=. ; �: >.
5. �� 2;* - �. <=�- . ?. 7>�5X>72: >. �27<=2=>=287�*0;8786 2: >. �. >;89H. 77. �. A, 5><2?. 6 . 7=�- H- 2H. �*>A�9*B<�. 7�- H?. 5899. 6 . 7=�

� . � � 2; * - �* �9;2<�, 87<, 2. 7, . �- . �5* �7H, . <<2=H�- X8;0*72<. ; �>7. �?. 255. �*>9;I <�- . <�<=;>, =>;. <�9>+52: >. <�- . � /27*7, . 6 . 7=
. =�- . �9852=2: >. <�*0;2, 85. <� ��5�* �*27<2�6 2<�E�- 2<98<2=287� �*>�<2I 0. �- . �5* �� 86 6 2<<287�. >;89H. 77. � �>7�- . �<. <�*0. 7=<� �, 1* ;0H�- .
<>2?;. �5. <�- H, 2<287<�9;2<. <� , 87, . ;7*7=�5. <� /27*7, . 6 . 7=<�8, =;8BH<�- *7<�5. � , * - ; . � - . <�9;80;*6 6 . <�( � � � � #� � � . ==. �<=;*=H02.
<X. <=�*?H;H. �9*B*7=. �9>2<: >. �5X27<=2=>=287�38>2=�- X>7. �26 *0. �- . � ;H/8;6 *=. >; �27<=2=>=2877. 5�- . �5* �; . , 1. ; , 1. �*0;8786 2: >.
27=. ;7*=287*5. � �, 86 6 . �5X255><=;. �<87�=*>A�. A, . 9=2877. 5�- . �;H><<2=. �*>A�*99. 5<�- X8//; . �- . �5* �� 86 6 2<<287�. >;89H. 77. �� 
 � R�
. 7�� 	 	 � � � � � 7�, 5*2;� �5. �� 2;* - �<. 6 +5. �J=;. �- . ?. 7>�5* �;H/H;. 7, . �. >;89H. 77. �. 7�6 *=2I ; . �- . �; . , 1. ; , 1. �*0;8786 2: >. �=;892, *5.
/27*52<H. � � �5� /*>=�=8>=. /82<�?. 255. ; �E� , . � : >X>7�H?. 7=>. 5� *5207. 6 . 7=� - . �5* � � ;*7, . �<>; �>7. �9852=2: >. � . >;89H. 77. � - X*2- . � *>
- H?. 5899. 6 . 7=�*>�=;*?. ;<�- . �/87- <�27=. ;7*=287*>A�7. �, 87- >2<. �9*<� �E�=. ;6 . � �E�>7�*+*7- 87�- X>7. �9852=2: >. �7*=287*5. �- 87=
5. �� 2;* - �. =�5X�%� �<87=�5. <�89H;*=. >;<�- 2; . , =<�
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� . � � 2; * - � * / /2, 1. � , 5* 2; . 6 . 7=� >7. � <=;* =H02. � - . � 9* ;=. 7* ;2* =� * ?. , � 5. <� 6 252. >A� * , * - H6 2: >. <� � * >A� 72?. * >A� 58, * 5
� * 00586 H;* =287�- . �  87=9. 552. ; � � �7* =287* 5�. =�27=. ;7* =287* 5� �� >� - . 5E�- >�; . 7/8; , . 6 . 7=�- >�98=. 7=2. 5�- . � ; . , 1. ; , 1. � , . ==.
<=;* =H02. �- 82=�;H987- ; . �E�5* �- . 6 * 7- . �- . <�, 8, 87=;* , =* 7=<�- >�� 2; * - �: >2�, 1. ; , 1. 7=�E�H=* +52; �- . <�52. 7<�- * 7<�5. <�- 86 * 27. <
- . � 5* � /8;6 * =287� . =� - >� - H?. 5899. 6 . 7=� � #8>; � 98>?82; � 38>. ; � , . � ;M5. � - . �V9827=� - X. 7=;H. W� �5. � � 2; * - � � - 87=�5. <�6 2<<287<
9;27, 29* 5. <�, 87, . ;7. 7=�5* �; . , 1. ; , 1. �. =�5. �- H?. 5899. 6 . 7=� �* �- O�<. �; * 99;8, 1. ; �- . �<=;>, =>; . <�>72?. ;<2=* 2; . <�. =�- X* >=; . <
8;0* 72<6 . <�- . � ; . , 1. ; , 1. � � � . <�9* ;=. 7* ;2* =<�9. ;6 . ==. 7=�* ><<2�- . �6 >=>* 52<. ; � - . <�6 8B. 7<�. =�- . �526 2=. ; �* 27<2�5. <� , 8O=<
98>; �5XH=* +52<<. 6 . 7=�

� �� � ( ! �* ) &%.%+/ ! �� ' � %.%! / -! �' � %-�4 �' � 7.,%-! ,�� / �( %0! � / � ! -�� � �

� * � 9852=2: >. � - . � - H?. 5899. 6 . 7=� - . <� (  %� . <=�>7. �=; * - >, =287�H?2- . 7=. � . =� , 87?* 27, * 7=. � - . � , . ==. �<=; * =H02. � - .
- H?. 5899. 6 . 7=�- . <�9* ;=. 7* ;2* =<�* , * - H6 2: >. <� �� . ==. �9852=2: >. �;H, . 7=. �7X. <=�9* <�. 7, 8; . �=8=* 5. 6 . 7=�* +8>=2. � �, . �: >2
. A952: >. � >7. � 0; * 7- . � ?* ;2* +252=H� - * 7<� 5* � <=;>, =>; . � . =� 5. � /87, =2877. 6 . 7=� - . � , . <� (  %� � � . � 6 * 7- * =� >72: >. � - . � 0. <=287
7XH=* 7=�9* <� * 9952: >H� - * 7<�=8>=. <�5. <�>72=H<� �87� * <<2<=. �E�>7. �89=26 2<* =287�9; * 06 * =2: >. � - . � 5* �0. <=287� � , 87<2<=* 7=�E
9;2?25H02. ; �5* �=>=. 55. �5* �95><� . / /2, * , . �9* ; � /87, =287� �9* ; � . A. 6 95. � �>7� � #&' �98>; �5* � , 87, 5><287�- . <� , 87=; * =<�- . �=; * ?* 25
95>=M=� : >. �5. � � 2;* - � . 7�=*7=�: >X� 92, � � . =�9* ; �9;83. =� � � XH=*+52<<. 6 . 7=�0*07. ;*2=�E�- H/272; �>7. �9852=2: >. �95><�, 87, . ;=H. � . =
95><�52<2+5. � � � . <�(  %�9. >?. 7=�; . 5. ?. ; �- . �- . >A�E�<2A�=>=. 55. <� �- X8N�>7�. // . =�H?2- . 7=�- . �- 25>=287�- >�9258=*0. �<, 2. 7=2/2: >. �
� . <� . / / . , =2/<�- >� � 2;* - �*>�<. 27�- . � , . <�(  %�9. >?. 7=�*55. ; �- . � : >. 5: >. <�>72=H<�E�>7. �5* ;0. �6 *38;2=H� � , . � : >2�7X. <=�9*<�<*7<
<8>5. ?. ;�- . <�: >. <=287<�- *7<�5XH?*5>*=287�- . <�, 87=;2+>=287<�;. <9. , =2?. <�- . �, 1* , >7��� >�95*7�<=;*=H02: >. � �25�9. >=�, . 9. 7- *7=�J=;.
8998;=>7�98>;�5. �� 2;* - �- . �6 *27=. 72;�>7. �9* ;=2, 29*=287� �6 J6 . �6 8- . <=. � �E�>7. �(  %�. 7�;*2<87�- . �5* �, 8>?. ;=>; . �=1H6 *=2: >. �
- >�9* ;=*0. �- . �, 86 9H=. 7, . <� �- X* , , I <�E�- . <�8>=25<�8>�E�- . <�95*=. /8;6 . <�- . �?*58;2<*=287�8>�- . �;H<. *>A�- . �9* ;=. 7* ;2*=<�

� �
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� X. 7?2;877. 6 . 7=�<, 2. 7=2/2: >. �- . � 87=9. 552. ; �, 87<=2=>* 7=�5. �V, * 6 9�- . �+* <. W�- >�� 2; * - � �B�78>. ; �- . <�9* ;=. 7* ;2* =<
* , * - H6 2: >. <�<852- . <� , 87<=2=>. �>7� . 73. >� /8;=� � � . �9* ;=. 7* ;2* =� * 99* ; * 2=�26 98;=* 7=� * ?. , �5X�7; * � �5X�%� � �5. � � . 6 * 0; . / � �5. <
>72?. ;<2=H<� �  87=9. 552. ; � &>9� 0;8� � 5X. 7<. 6 +5. � H=* 7=� /H- H;H� * >� <. 27� - X� 0;89852<� �7=. ;7* =287* 5� - 87=� 5* � - B7* 6 2: >. �
/8;=. 6 . 7=�<8>=. 7>. �9* ; �5. �� 2; * - � �. <=�27, 87=. <=* +5. � ��5�* �H=H�; . 7/8; , H�- H+>=�� 	 	 � �9* ; �5X* - 1H<287�- >�� 2; * - �. 7�=* 7=�: >.
6 . 6 +; . �* <<8, 2H�* >�#%� &�V( 72?. ;<2=H� 87=9. 552. ; �&>- �- . �� ; * 7, . W�5>2�- 877* 7=�* 27<2�5* �98<<2+252=H�- XJ=; . �, 87<2- H;H�- * 7<
5. <�9852=2: >. <�- X* 6 H7* 0. 6 . 7=�- . �=B9. �V95* 7�� * 6 9><W�. 7�* <<8, 2* =287�* ?. , �5. <�, 855. , =2?2=H<�58, * 5. <� �

� � � � / � ( %0! � / � ( � .%) ( � &�� / ( � * � ,.! ( � ,%� .� � � .%"� � 0! � �&! -� / ( %0! ,-%.5-� ! .� / ( ! �0) &) ( .5� � ""%,' 5!
 ! � 50! &) * * ! ,�� # ,! ! ( %/ '

� * �<=;*=H02. �- . �9* ;=. 7* ;2*=�>72?. ;<2=*2;. �<. �=;* - >2=�9* ; �7. >/�* , , 8;- <�*?. , �- . <�>72?. ;<2=H<�. 7�6 H=;8985. �. =�- *7<�5. <
� 86 � �� . �� 2;* - �<X26 952: >. �*><<2�- *7<�5. <�#%� &�%H>7287�. =�� 7=255. <U� >B*7. � �5X. 7<. 6 +5. �=;* - >2<*7=�>7. �9852=2: >. �, 81H;. 7=.
- . �;*99;8, 1. 6 . 7=�*?. , �5. <�>72?. ;<2=H<� �: >2�<. �- H, 5* ; . 7=�98>; �5. >; �9* ;=�=; I <�<*=2</*2=. <�- . �, . ==. �<2=>*=287� �� . <�26 952, *=287<
+25*=H;*5. <�<87=� , 86 95H=H. <�9* ; � >7. � , 87?. 7=287� , * - ; . � <207H. � *?. , � 5* � � #( � - H+>=� � 	 
 	 � � <>; � 5X8+3. , =2/� - . � - H?. 5899. ; � 5. <
9* ;=. 7* ;2*=<�. 7=;. �H=*+52<<. 6 . 7=<�/;*7G*2<�. =�9*B<�- >�&>- � �, 87<852- *7=�*27<2�5. <�. 70*0. 6 . 7=<�. =�5. <�* , , 8;- <�- H3E�. 7�, 8>;<
�78=*6 6 . 7=�- *7<�5. <�- 2//H;. 7=<�#%� &� �*?. , �5. <�>72?. ;<2=H<�. =�5. >;<�H, 85. <�- 8, =8;*5. <�9;8, 1. <�- . <�, . 7=;. <�- >�� 2;* - �

� 87, . ;7*7=�5. <�8;0*72<6 . <�- . �; . , 1. ; , 1. �7*=287*>A� �>7. �*552*7, . �6 *3. >; . �* �H=H�<, . 55H. �*?. , �5X�7;* �9* ; �5* �, ;H*=287
. 7�� 	 	 � �- >�� 29��/;*2� �9>2<�- >�, 87<8;=2>6 �� 0; . . 72>6 �. 7�� 	 	 � � � � . � � 2;* - �. <=�*?. , �5X�7;* � �� 0;8, *6 9><�" >. <=� �� 0;8#* ;2<' . , 1�
 87=9. 552. ; �&>9�� 0;8�. =�5X� ! ) ' � �>7�- . <�<2A�6 . 6 +;. <�/87- *=. >;<�- . � , . � , 87<8;=2>6 �- 87=�5X8+3. , =2/�* //2, 1H�. <=�- . � /* , 252=. ;�
E�5X27=. ;7*=287*5� �5X* , , I <�E�5X8//; . �/; *7G*2<. �. 7�; . , 1. ; , 1. �. =�. 7�/8;6 *=287�*0;8786 2: >. <� �� . *>, 8>9�- X. <982;<�<87=�/87- H<
<>;� , . , 87<8;=2>6 � 6 * 2<� /8; , . � . <=� - . � , 87<=* =. ; � : >. � /27� � 	 
 	 � � 25� . <=� . 7, 8; . � . 7� , 8>;<� - . � , 87<=2=>=287� � &87� 9H;26 I =; .
7X. 7058+. � 9* <� =8><� 5. <� H=* +52<<. 6 . 7=<� - X. 7<. 207. 6 . 7=� <>9H;2. >; � . =� 8;0* 72<6 . <� - . � ; . , 1. ; , 1. � 98=. 7=2. 55. 6 . 7=
, 87, . ;7H<� �&87=�78=* 6 6 . 7=�* +<. 7=<�5. �� . 6 * 0; . / �. =�5X�%� R� �>7. �<. >5. �H, 85. �?H=H;27* 2; . ��<>; �: >* =; . � �. 7�. <=�6 . 6 +; . �
* >, >7. �* >=; . �H, 85. �- X270H72. >;<� : >. � , . 55. <�- . <�=;82<� � #� &� #�- >�  * * 9; * =�7. � /20>; . � - * 7<�5* �52<=. �- . <�H=* +52<<. 6 . 7=<�
� . ==. �<2=>* =287�9. >=�526 2=. ; �5X27=H;J=�- X� 0; . . 72>6 �. 7�=* 7=�: >. �98;=. �- X. 7=;H. �>72: >. �52<2+5. �* >�72?. * >�27=. ;7* =287* 5� �

� * 7<� 5X26 6 H- 2*=� � 5. <� 26 95*7=*=287<� - >� � 2;* - � E� 5XH=;*70. ; � ; . 9;H<. 7=. 7=� 7*=>; . 55. 6 . 7=� � 0; . . 72>6 � � - 877*7=
98=. 7=2. 55. 6 . 7=� E� 5XH=*+52<<. 6 . 7=� 5X*?*7=*0. � - . � 98>?82; � , 86 95H=. ; � <87� , 1*6 9� - X* , =2?2=H<� . 7� 6 *=2I ; . � - . � /8;6 *=287�
� . ==. �<2=>*=287�7. � - 82=�9*<�*6 . 7. ; �5. � � 2;* - �E�9. ; - ; . �<* �?2<2+252=H�*>9; I <� - . �<. <�9*B<�9* ;=. 7*2; . <� � � *7<� , . � - 86 *27. � �5*
, 87, >; ; . 7, . �*?. , �5X�7;* �98>; ;*2=�J=; . �526 2=H. �E�, 87- 2=287�: >. �5. � ; *99;8, 1. 6 . 7=�27<=2=>=2877. 5� �/8;=. 6 . 7=�; . , 86 6 *7- H
9* ; �5. <�=>=. 55. <� - I <� � 	 	 � � � *+8>=2<<. �E�>7. �H?85>=287� ;H. 55. 6 . 7=�9* ;=. 7* ;2*5. � - . <� - . >A�8;0*72<6 . <� � " 7�9. >=�H0*5. 6 . 7=
, ;*27- ; . � : >. � � - *7<� , . ;=*27<� , *<� �5. � ;M5. � - . � ; . 9;H<. 7=*7=�58, *5�- X� 0; . . 72>6 �38>H�9* ; �5. � � 2;* - �7. �<X8998<. �E�>7�0>2, 1. =
>72: >. � � 2; * - � �%� � - * 7<� 5* � 6 . <>; . � 8N� , . � - . ;72. ; � ; . <=. � - H/272=2?. 6 . 7=� 18;<� - >� , 87<8;=2>6 � � � X>7. � , . ;=* 27. � /* G87� � . 7
<X. 70* 0. * 7=�/8;=. 6 . 7=�* >�<. 27�- X� 0; . . 72>6 � �5. �� 2; * - �* �6 2<H�<>; �>7�9* ;=. 7* ;2* =�* , =2/ �* >�<. 27�- X>7�;H<. * >�=1H6 * =2: >.
- . �/8;6 *=287�� �; . , 1. ; , 1. ��6 *<=. ; �?82;. �- 8, =8;*=� �9258=H�9* ;�5. � * *9;*=� �� . �9* ;=. 7* ;2*=�7. �- 82=�9*<�<. �/*2;. �*>�- H=;26 . 7=�- .
, . 5>2�/87- H�<>;�5X*2- . �*>�- H?. 5899. 6 . 7=�� /8;6 *=287�. =�; . , 1. ; , 1. � �. =�: >2�<X*99>2. ;*2=�<>;�>7�;. 7/8;, . 6 . 7=�- . �5X*552*7, . �*?. ,
5X�%� � . =�5. <�>72?. ;<2=H<
 � � � . ==. �<2=>*=287�*6 I 7. �E�<. �98<. ; �5* � : >. <=287� - . �5* �V6 87=H. � . 7�9>2<<*7, . W�- . �5X� �%� � : >2� �+2. 7
: >. � /*2+5. 6 . 7=�- 8=H. � . 7� - . 18;<�- . �5X*998;=�- . �5X�%� � �98>;;*2=�H?85>. ;� � � X*0. 7, . �<. ;*2=�*58;<� . 7�6 . <>;. � - . � /27*7, . ; � - . <
89H;*=287<� - . � /8;6 *=287� � ; . , 1. ; , 1. � . =� - H?. 5899. 6 . 7=�<X*99>B*7=�<>; � - . <�89H;*=. >;<�7*=287*>A� . =�27=. ;7*=287*>A� � � . <
- 2//H;. 7=. <�27=. ;;80*=287<�6 H;2=. 7=�- . <�;H987<. <�, 5*2;. <�*?*7=�: >. �5X. 70*0. 6 . 7=�- >�� 2;* - �- *7<�� 0;. . 72>6 �7. �<82=�- H/272=2/�

� >�95*7�27=. ;7*=287*5� �5. �� 2; * - �* �=2<<H�- . 9>2<�- . �5870>. <�*77H. <�- . <�9* ;=. 7* ;2*=<�*?. , �5. <�6 252. >A�* , * - H6 2: >. <
58, *>A�- . <�9*B<�- >�&>- � �: >2�<. �=;* - >2<. 7=�9* ; �5* �- 2; . , =287�. =�5* �, 8- 2; . , =287�- . �=1I <. <�. =�- . �6 H6 82; . <�*27<2�: >. �9* ; �5. <
, 8>;<� - 2<9. 7<H<�*>A�H=>- 2*7=<� � � . � � 2; * - �<8>=2. 7=�5. <�H, 85. <� - 8, =8;*5. <� �78=*6 6 . 7=� . 7�6 . ==*7=�E�5. >; � - 2<98<2=287� - . <
. A9. ;=<�. =� . 7� /27*7G*7=�8>�, 8/27*7G*7=�- 2;. , =. 6 . 7=�- . <�=1I <. <R�� , X. <=�5. � , *<�*>�<. 27�- X>72?. ;<2=H<�58, *5. <�*>�&H7H0*5��*?. ,
95><�- X>7. �=;. 7=*27. �- . �=1I <. <�- . �- 8, =8;*=��� * �: >*52=H�- . <�27=. ;?. 7=287<�9. >=�J=;. �6 . <>;H. �9* ;�5* �=;*3. , =82;. �9;8/. <<2877. 55.
- . < - 8, =8;*7=<� : >2�<87=� ; . , ;>=H<�9* ; �5. <�27<=2=>=287<�9>+52: >. <�8>�9;2?H. <� - *7<�5. � - 86 *27. � *0;8786 2: >. � � - 87=�5. � � 2;* -
5>2�6 J6 . � � �5� 6 *7: >. � , . 9. 7- *7=� E� 5X1. >; . � * , =>. 55. � >7. � <B<=H6 *=2<*=287� - >� <>2?2� : >2� 9. ;6 . ==;*2=� - . � 6 2. >A� *99;H, 2. ;
5X26 9* , =�- . �, . <�/8;6 *=287<�. =�- . <�786 +; . >A�- 8, =8;*7=<�

� �


 � � . 55. <� , 2�H=*7=�- X8;. <�. =�- H3E�. 70*0H. <�- *7<�- . <�/8;6 *=287<�27=. ;7*=287*5. <�*?. , �5. <�9* ;=. 7*2; . <�- >�&>- � �B�, 86 9;2<�- *7<�5. <�- 86 *27. <
- . �5X*0;8786 2. �



� �

� 7� , 81H; . 7, . � * ?. , � <* � 9852=2: >. � 058+* 5. � - . � ; . <<. ; ; . 6 . 7=� . =� - . � ; . 7/8; , . 6 . 7=� - >� - 2<98<2=2/� 27=. ;7* =287* 5� - .
, 889H;* =287� �5. � � 2; * - �* �6 >5=2952H�- . 9>2<�� 	 	 � �<. <�52. 7<�* ?. , �>7. �?270=* 27. �- . �<2=. <�>72?. ;<2=* 2; . <�E�=; * ?. ;<�5. �6 87- . �
� * 7<�, . �, 87=. A=. � �87�98>; ; * 2=�<X27=. ; ;80. ; �<>; �5. �6 * 27=2. 7�- . �, 1. ; , 1. >;<�- * 7<�- . <�>72=H<�- . �; . , 1. ; , 1. �9. ; /8;6 * 7=. <
- . <� 9* B<�H6 . ;0. 7=<� � 78=* 6 6 . 7=� * >� � ;H<25� � � 7� ;H* 52=H� � , . ==. � 9;H<. 7, . � - >� � 2; * - � 9. ;6 . =� - . <�=; * 7</. ;=<�?. ;<� - X* >=; . <
9* B<� - >� &>- � 0;F, . � E� - . <� 9* ;=. 7* ;2* =<� =;29* ;=2=. <� / ;>, =>. >A� � * >� =; * ?. ;<� - . <: >. 5<� 25� ; . 6 952=� <. <� 6 2<<287<� - X* 2- . � * >
- H?. 5899. 6 . 7=�. =�- 877. �5* �6 . <>; . � - . �<* �- 26 . 7<287�27=. ;7* =287* 5. �

� 7/27� � - *7<�>7� , 87=. A=. �8N�5. <�27<=2=>=287<� . >;89H. 77. <�6 *7: >. 7=� - X>7. �?H;2=*+5. �9852=2: >. � , 87, . ;=H. � - X*2- .
*>�- H?. 5899. 6 . 7=� �5. �;M5. �6 8=. >; �38>H�9* ; �5. �� 2; * - �. <=�E�<8>5207. ; �� � � � �  $� (� � �

����9�� ( ! �� ) ) * 5,� .%) ( �� 0! � �&! -�' %&%! / 1�5� ) ( ) ' %+/ ! -�+/ %�,! -.! �4 �� ) ( -.,/ %,!

� . <�9* ;=. 7* ;2*=<� - . � 5870�=. ;6 . � - >� � 2;* - � * ?. , � 5. <�89H;*=. >;<�9;2?H<�<87=�9. >�786 +; . >A� �� 58;<� : >. �<. <� , 1*6 9<
- X27=. ;?. 7=287� , 8>?; . 7=� >7. � 0;*7- . � ?* ;2H=H� - . � ; . <<8>; , . <� � 8+3. =<� - XH, 1*70. <� 27=. ;7*=287*>A� =; I <� 26 98;=*7=<� � 87
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