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� �%�q�q���X�(��  uq� �T�5�q�b��� T �>�����>�`�X���P�>�D���,�>�����Tu��"�z�mt=<�� AK�%$&	W  �B�>��u��,�(uR�X���X���(�Tu)>b� v ���)�(�(���>�
�e�Tu����,�>�����Tu;	�����	 A'�(�X���-�>�Tu � �,	��5�`u��>�ruq�)�,���T���`�c��	��M� � �X�q�T����	��(�u(J�<1�Tu���	 w ��%�`�T���q�Tu���� � ���(�`�Tu-� ��%�q�(�e����%�Tu��7� v ��A'�>� ����TuM�,W�>��	��M� � �(� ` �T���_���X�Y�`�Tu � �M���>�`� ��7�(�E����(��� �� ` ��T�(�(���T�5� u��>����«u�	��M�(��:� ��(����u�	!U$ �(�r�� ����e�(�6�T�5���>�Tu_�6�"©
	 �6�`��� �mt=<�� �%$ �Tu`� � �Xu/	W�>�T�5��	WAK�>��J ( � � �Muq�p�q�Y��	��q�(���T���r�Tuq������X�Yup����(�e�Tu`u`��	��Y�� �,�>�I���M�(uq��	����>�%�#�� uq�)�,�6�T�5�`�c��	��M� 8 �(����Z�"�°u�	��M�(����T���`�)�X���,� � �X���@�,� �
�M� ��TuI��	 w ��%�`�T���q�Tu���� � ���>�`�Tu
� ��%�q�(�e����%�Tu ��Z� v ��AK�>�k����TuM�, �>��	��M�?J�<�� � �Muq�y�q�Y��	��q�(���T�5���>��	  	�u�����Tuq�|�e© � W	 AK� ��I���X�(u!���uq�(�e��	��M��u���	 ` �X���q��J���65|��� 	 ' J|I I�F�O HoIL> � >b8 I  ' <�F PoO P ' A�O P�H J9O I�H ' 8 C�>@J FG<  I�<�F�>@J

<1�TuL�>�(��© �)���e�q�(�>�YuL	�� � �(�X��� u��>�L�� � ����(�)	�u�	��M���>�`ª�  �'�%�� 	ªu`�c��	��M� uM�M�5�L���`��	  ��`�>�7U$V�M���(�(��%�q�q�
�X�(��  u`�X���q�¯�%����/���M�5�q�e©��q��J?*+�,�>� � �`�T���>�`�k�T�O���,� � �q�/�>�/�6�X��	 ��%�`�ru��� � �c����%���e�Tu��>�(��© � �c�b��� ��%�q�`�Tu)>%��
� ��%�q�(�e��	��M� �%������ v �,	@©��>�Tu^��� � ���>�`�Tu|u��M�5�
� w �(�e��� ��Tu��T�`�>�(��© ��%�`� � �Tu@���M�(uq��	����(�X�5�;�� � �Muq�R�Q�q�b��	��q�(���T���)>�� � �c�Y��	��-�>�Tu-���,�>�����Tu!�"�Q�mt=<��R���(�q�T�'�>�Tu � �,�>�-� v ��AK�(�kuM�,�(uR�X�/�X���>��J{\J�
 0 �T��#)� �+� � �1&(4�0+� �M!�01�"'g� �,0 �p� � � >?�(�°uq�(��	 ��Tu`� 8 ©��� � �,�>�I��P� ��(�)��T�"� v �(���T�����(�P��
� ��%�q�(�e��	��M�%JK* �,�(� � v ��A'�>�y¬)�M�>�!���?�mt=<���u�� � ��%��	��(�>�Y� ����uq�(�"	 5�M�,��ub��Tu �6�"©.	W�6�� �'�%����©puM�M�5�T���M��uq�%� ` ��Tu(J( �>�/	ª���e�%�`��	������(�ku��>�;��P��.�%�� 	�uY�c��	��M�-u�����u�	�uq�q� � �c� � �,	�u� �X�Yu�A'�>�#�>�(��©��$�"©.	 �$�$uM�M���@����%�q�(�e����Tu��(�X�(u;�(�
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	����q�%� ` �� ��-	����T��%��	��(�>�����R���M���q�e©��q��J _�8 �P�(�Q�� ` �%�:�e�%�q�q�;	��"�e�%�`��	������>��>,ª� �  ��u �X�Y�X���>� ` ����(�(�N�����yt=<��Tuq�
���M�(u�	W����%����%�-���,�Z���!�6�"©
	 ���"� �� � W�(u ` �Y��	�uq�(���"��\�^������ruq�(	��/�%$&�(�_	����q�%� ` �� �� �>� ª�|�`��	 W�� �"�����M���q�e©��q��Jc J ����� �"� ����� �M!/0+�"'g���¯�,0 �¯� � �®�+������# � *���"�����7������*��� !/�)0��"#;!��1� > U$&	����e�%�Y��	������>�yu��>�Tª�@��'�%��W	�u`�"�
��	��M�D� �� � �T�����6��	����q�T�(�X�5�;�>�I����`��	W ��@�>�#U$V�M�"�>�(��%�q�q�k�X�(��  u`�X���q��J"<=$ �X�(��  uq� � �c� z %�S � �(�>�y�T� � w �%�
���.��	 8 �%�/�� � �Mu�	���	��M� ��� �6�"©
	 �/��� ���X�`�Y�Tu � �M���(�X��� ��`�(�>�9����(���«��� � ���>�Y�6�T�5�q�Y�Y�(�(��© ����TuM�, �>��	 �M�(u)J�_ �e�%�q�q��	����e�%�`��	������>�ku)$ � � �,�>�q�_U$&	����e�%�Y��	������>� � ����(����(�(�T�5�q�Z�>�/�� � �Mu�	���	��M�D���O�6�"©.	W�����DJ"<1� ¬)�M�>�_�%$&	����
�e�%�`��	����"�>�«�Tuq�P�
�M��� 8 ©���%�-��� �6�"©
	 �/��� �>�Tu��>�(��© ` ����(�>�Yur�T���q�`�D��G��M�
�,�(�(�>���>�DU$V�M���>�(��%�q�q�Y� ��%�Y�� 8 ��q�Y� � � { ��	W��c����%�9�%$&��� �)���e�q�(�>� c ��`� v ��AK�>� ����TuM�, �(��	��M�F	ª���T��%��	��(�>�`� ���%�_��9���M�5�q�e©��q�D�%$ �X�(��  uq�Y����mtN<,� � �,�(���� ����TuM�, �>��	 �M�%J�<��X�Yu�A'�>�_�>�(��©���� � ���>�`�TuQ�(�¯����TuM�,W�>��	��M�(u���	 w ��%�`�T���q�Tu�uM�M�5� ��YU$&	�������%��	��(�>���>�
�e�%�Q	����q�%� ` �� ��I�%$&	ª���e�%�`��	������(�;��r�4� � ���>�`�@� ��%�q�(�e����%� ��Z��r����Tu��, �>��	��M�Dª� �  �(u 8 �>���Tu`�Q���M�(uq�%� ` ��%��>^�%�c�^�( ��
�Tuq� ��_��da�^C�`a ª���Z	��(��©Y��'�%��W	�u���%��J

<1�I�M��	���� �(� �X�`���� � �c�QU$&�>��	 W	�u`�c��	��M�Y�����mtN<,�9�/�����	�����Tu��, �>��	��M�«�Tuq���Z	�um�T� �� ` 	 �>�T���e�¯u��>�-�(��u�	��M�(��
�>�ru�	 �/����c��	��M�O���"���	 ���,� � �Mu`�X���q� � �"	�uQ��9� ��%� v �.�>�r�Tuq��� �(�  	 A'� ��%� ��9A'�>�( A'�>�Tu^u�	��M�(����©-�����"	��Mu)>^���X�(u
���uq�(�e��	 �M�Q�'J�('J
{ ��� � ��! ' �8���3�� �����#�%$ & H � 8�O PnC�> J9H � <�P O I�H ' 8

<1�|u�	��M�(��"�>��u�	 �/����c��	��M���X����  u���^�Tuq�=���M�(u`��	���������>� o u�	��'�(uM� R T �(�Tub�>��u�� �(� �X�`�`u��q�(� � �X�Y�(�uT��	 w ��%�`�T���`u
�%� u`�X�(u �Y� �(� �X�`�Y�%$ v �c�4���M��	 �)	����� ��	��(u�	;A'�>�`�(� c 	 � � ���u�	 �M�(u��>�G��	��Y��� � 8 �,�>�Y� �'J�{ � �4JQ<1�TuY���,�>�����Tu�mtN<O�����q�T�K�>�Tu � �,�>�N� v ��A'�>�^����Tu��, �>��	��M�9�>���� z %@S uM�M��� �
�M������%�Tu)>�� ` �(����TuN����� � �)	��T���`u:�%$V�M���>�(��%�q�q�Tu
���X�`�`�Tu � �M�"�(�X�5� ��L�� 8 �,�(�`�?�'J�{SdKJ _ �>©�����TuM�, �(��	��M�(u@��Tu � W�(u;���Xu`uq�Tu)>%U$&	ª���e�%�`��	������(�pu��(��ª�9 �'�%�� 	ªu`�c��	��M�
�>� ` 	��T����u�� � ��%��	��(�>�`� ��#ª���`��	  ��-�(�Q���uM�,��uR�X���X���>��>����(u`u�	���Tug����Tu�����`�c�`u�u��(�=�e�Tu�u��,�(uR�X���X���(�Tu��>�|u��M�5� � �Xu
�>��	 W	�u���Tu � �,�>�-�� � �Muq�R�Q�q�Y��	��q�(�6�T�5�)J

<1�Tu�uq�)�,���T���`�c��	��M�(u����(�q�T�'�>�Tu � �c�#��Tu:�Y���%� v �.�>�Tu#�����yt=<T>�uY�X�(u z %�S/>�� ` �(� z %@S3uY�X�(u � �Muq�R�
�q�Y��	��q�(�6�T�5�6�%� � ` �(� z %�S �%� � �Muq�R�Q�q�Y��	��q�(���T���$uM�M���P���,� � �c����%�Tu ��G�� 8 �,�>�`���'J�{ � JN<+�B���,� � �c�Y��	ªuM�M�
���M���q�`�RX$ � �(� �X�`�I�>�P����������	�����TuM�, �>��	 �M�°u��>�#��$�`����©B�>�Z�]�M�(�>�TuI� ��%�q�(�e��	 �M�(u)> � ��	�u�A'�>��u��>��U$ �e©��(� � ��� ��� � �Mu���/��Tu!�.�)�)�>�`�`�T���e�Tu;�>�Tu�u�	��K��u���	��(u�	�AK�>����Tu-��	��b���%u|uM�M����� ��%�q�(�e����%�Tu)>��M�,�>�^�T� � �%�����%�q�`�X�����?$ ���
�c�
���T���q�%�Q���uq�(�"	 ]�>�I����%�q�(�e��	��M�%J&� �%�q�q�ku�	 �/����c��	 �M�9�6�%�y�T�2�� ` 	 �(�T���e�#U$&	 � � �X�Y�`�X���e�;�"� � �Mu`�y�q�Y��	��q�(���T���� �,�>�-��	 �P	��K�(�%� ����`���>©L�(� �����(uYuq�Tu�����c���6�Tu)J

*+�,�>�+�(� � ��1`�,����/��,�>� ~ �@1�>(X$ �X�(��  uq� � �c�f�mtN<,���/�����	�����TuM�, �>��	��M� � �%�����%�?�?$ ���)�e��� � T �q�`� ����`����©I�>�
�]�M�(�>�Tub� ��%�q�(�e��	��M��uNA'�(�X��������yt=<,���>�-����%�q�(�e�q� �  �(ub��Tu��4� � ���>�`�Tu(J\<1�!�(����	�� 	ª� � �>�T���e� � �4	����)	 � ����(���T�5�
��
�`����©R�>� ������u`uq�Tum����c�����Tu �%�:�� � ����(�)	�u�	��M� u��>�:��/��.�%�� 	�u`�c��	��M�?J <��Tumuq�)�,���T���`�c��	��M�(u:�����q�T�K�>�Tu � �,�>�:���mtN<,� u�	 � � ��@�,���T�®�X�(��  uq���/�����	�����Tu��, �>��	��M��u��M�5�;���M�5�q����%�Tu@���X�(uQ��Tu 8 �,�>�Y�Tu��'J�{ � �%���'J�{,+'J  ��Tuq� ��
�
�X�q�%�-A'�>� � �,�>� �(�Tu � ��12����)�M�c��	 ��u(>"��3�mt=<�� � �%���6�%���M�,� � �,�>�Yu:��_� ��%�q�(�e��	��M���>�Tu$�� ` ��T�>�(���T���`u;�6��	�u:��
��.�%�� 	�u`�c��	 �M�$�Tuq�-�Z�,	��(u � ����(�)	�uq��J �_ �e����	��q�`��>
U$ �(� �  �,	^�����mtN<,�$�T�L�/�����	�����TuM�,W�>��	��M� u)$ � ` ��%�`� � �%�`��	��(�T�5�
�(�X�(uQ�>�Tu�� �(� W	 �%�c��	��M�(u:�>�I� ��%�q�(�e��	��M���T���P	  	��(� � �X�Y�q�(���T�5���(����	������> � c >@( �XJ
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*��c���Z	=��Tu�u�	��M�(���>© �����"	��Mu)>%�� � �c���,����Tuq�#�(�°u�	 �M�(��b��	 � �)	W�� �� u`�)�,���T�5�q�%�5> ��L� �� 8 �"	���	��M�G�>� c$�����

� �9�*� c���� _ �C��^C��� �`�Tuq�`�X��� � �c�$��	 W��(�>�Yu/�(� � �����^ ��(���Y�,� ` �%�`�)J=<1�Tu 8 �,�>�`�Tu�u���	 ` �X�5�q�Tu����,� � �c�`�T�5�R��Tu
uq�)�,���T���`�c��	��M�(u#���(�q�T�'�>�Tu � �c�#��?�yt=<,���%����5�mt=<��`�������	�����TuM�, �>��	 �M�%> � �,�>�I���°u�	��M�(�� �>� � �c���,���> 8 �
�,�>�`���'J cc~ >X����AK�(�( �(�#�(����	����Tu`�+� � �,�>���� � �,�>� ���(�q�T��	�� �(� � ��1B�>�=(-��1;> 8 �,�>�`� �'J c {\J\<��Tu,uq�)�,���T���`�c��	��M�(u
uM�M��� � ���.� v �Tu! �X�Yu�A'�>�@���u�	��M�(����%$ �Tu`� � �Xu:�(����	������>
	 ��Tuq��	��5����%�`�TuYu`�X�5���>���
�X�q�%�Q��/�]�M�(�>�@� ��%�q�(�e��	��M�O�>�Tu
�� ` ��T�>�(�6�T�5�`u_��X�Yu�AK�>�ZX$V�M�°� � �,�>�q�9�(� � �X�`�@�(����	���u��>�I��6u�	��M����U> 8 �,�>�`�5�'J c {\J+<��Tu 8 �,�(�`�Tu:�'J c�c �%�>�'J c �
���M���q�`�T���Q��Tuyuq�)�,���T���`�c��	��M�(uQ���(�q�T�'�>�Tu|u��(�:���«�T��� v ��� T �>�(���T���Q�>���
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Signal de parole : mots "test sur"
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,&$(=e�)�Y*2�$;"�=-=G68'=R,&$:0 Æ�IL$(=DC E$F�qHGJI�68%KC E#qHL7I9��%*2�=G68'10 47$(= �#6/"�B�.D03= =G03./'*,.D"�,*=�IJ68%&"R47$(=�I45.D0G$lÂ1�A6/"�B�$(=
M 2�'*,&6/N]=]$;0 P '*2K¤T�D¹@$(=��#6/"�B�$(=X,��^68',&$(=F,%o�)CY*27$;"	68%	�/$;"30X$;0X,*%z=�2¢�8'*./4�)+6�,v�$lÂ[,v�$()+6h,��$v=G68'<0X.FH:)�Yv�$;$(=
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O IJ68%&"E45. $
(.��,+	����1�!" ��	 KQPQ2K¤h$e68%S./,.DI*0[�$;$fÅ3N.�4=�c./25,&$e,*% � x ¹*Á@Ç` 
O IJ68%&"	4�. ���!�#	�$(9 ���!� �� K	� "�./'*=¦�#6/"�BÊ�$;$ $(' � 68=�2�'<%= ± 2�=3)+"3$;0\Å ± � ��Ç` 	� "�./'*=��A6/"�BÊ�$;${N.v"3$()+68%	��"3$lÂ
B�$('10 RX"303Y&6g�/68'*./4«Å �·¹ ��Çd68% ± �$()+68B�IJ68=327032�68'{$('S�Q.J��%&$;03=],a�5RX'*,&$(47$;0G0G$(=�Å1Á ± �SR Ç` 

O IJ68%&"E4Z� � � � �����1�7"���	 K �x '*$;"��,�$;0327�<%*$g ��=¦Æh)�Y*68./)+68%*=G0327��%&$�68%S�z2K¤h0G$�Å#IJ68%&"E4�.Á ± � R Ç` 
O IJ68%&"E45. \��;�#	��!"SR ���1�!" ��	 KDÁ�$(%*47$�4�.w��%*./'<032¢�);.D032768'j%'*2¢�#6/"�B�$e.G�$;0[�$ 2�B�I4`�$(B�$('<0[�$;$� 
O IJ68%&"�47$ ����%'��.�)+	����7���'"#\��� K � $u�4�6�)P'��c.	I./=É�$;0F�$F25B�I4h�$(B�$('<0[�$g�I¹@.j�D./4�2�,*.D032768'�,*%�)CY&682K¤ ,./'*=
4Z�c2�'10G$;"9�#./)+$�$('<0G"�.E� ��'&$�4=� �$()+"�2703%&"�$ ,&$�4�.v0G"�./B�$U�25'*./27"3$�IJ68%&"X47$�)+6�,*$(%&"XI.D"eÁ ± �SRÉ� � $(4�.vIJ$;"�B�$;0
,*$�)+68'*'*.E� �70G"3$R4�.�03./2�4�47$e,*%¼�M)�Y*27$;"F)+68B�I*"3$(=3=F�$-$;0],&68'*)e47$e"C.DI*IJ6/"30E,&$�)+68B�I*"�$(=3=32768'/�
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¹@$(=�,*2K�n�$;"�$('103=�.D"3"C./'	�/$(B�$('<03=�,&$(=�)�Y&682¢¤ ,&$(=*�476h);=�IJ$;"�B�$;0G0G$('<0Q,./'*=Q%*' I*"3$(B�27$;"�0G$(B�I=�,*$d)+68'*=303.aÂ

0G$;"v4�$(=�.D"30G$>�a./)+03=v0G$(45=�4=�^$l�J$;0:,&$®�4�6�);=�IJ68%&"�4Z�c%&032�4�2�=�.D032768'�,&${4�. ± � � 68%l$('*)+6/"3$z4�$jI*"F�$lÂa�$()�Y&6�IJ68%&"
4=�c%&03254�2�=3.D032768'w,&$-45.�� ± � ���

¹@$�"F�$>�84�.P�/$�,*%R�a./)+0G$(%&"F,&$R)+68B�I*"3$(=3=�2768'`IJ$;"�B�$;0],&$v¡3%	�/$;"��<%*./452703.D032¢�/$(B�$('<0],&$�4�.:,��$>�/"�./,*.D032768'z$('
�#68'*)+032768's,*%t0 Æ<IJ$�,��c./4�4�6�);.D032768' � �	2�'*=�2  MIJ68%&"�%'&$�./4�476h);.D032768' �$('&$;"��,�$;0327��%&$v4�.`,v�$>�'27032768's,*%s=32´�8'*./4Q=G$
,v�$>�/"�./,&$v¡3%*=h��%��AN.�)+$¥��%��c2�4L,&$>��2�$('*'&$X2�'*2�'<0G$(4�4�2¢�82´�47$O03./'*,*25=���%&$XIJ68%&"P%*'&$e./4�476h);.D032768'wI=¦Æh)�Y&68./)+68%=G0327��%&$
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! %./4�2703.D032¢�/$(B�$('<0> Q4=�c.D"3"�./'	�/$(B�$('10�,&$(=��476h);=-IJ68%&" )+68'*=G032703%&$;"�'&6/0G"3$`)+6h,&$(%&"�,&68'*'&$:45.zB�$(254�47$(%&"3$
=G684�%*032768'/�
P '&$j�A6825=O47$(=P,*2K�n�$;"�$('103=PI.D"C./B`N$;0G"3$(=E";�$>�84h�$(=> M'&68%*=P.}�/68'*=]I%w$('*)+6h,&$;"E%*'&$X=[�$;"�27$e,&$j�)CY*27$;"�=P=G68'&6/"�$(=
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610N/1= 3 @B0?8BO Y��0 BP2 610P@B0 I @ �0>840>/ 3B2�3 9Q=5/ �*¹R2 DQ9S8 3 0?610>8;84=5/<8 :13 9QDQ9Q8 �0>8T0>8 3 61=5/�/ �0A0 3B2P� DQ0 2�:G¾F�´³P� � 0>8;8B=5/<8
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±�0>8BOX@&9 I<3 9 � ± : @ �0A0 Å 8B0>OX=5/<610>8 Ç ± �0>8B9 � / 2�3 9�=5/� 2 @&9SDQD�=5/ » � 2 @&9� D 2 @&9Q/10 3 84=5D�= ³}¿ � D 2 @±Z9Q6 � 0A@C9Q61=V= » ±Z9Q6 �
�[: 8B9 �V: 0 B =\610A@&/10 ³}¿ � = I
] : 9 3B2 @B0 2 OX= : 8 3 9 �V: 0 ³}¿ ] : 9 3 @
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� �0 3 @&=5/1= B 0`0 3 CP¸:~�¶ ³P� C � �0 3 @&=� D 2}� 0>OA9Q/a/1= 3 0>8 » � D 2E�Vb� D 2E� 0>OA9Q/ 2 OAOX=�@&6<8 » � D 2E�V�
�c2 @&=5D�0 » �	2 @B=

d Zgz�/ 4 /65������.�'&=��� �/���-"S���3��*  � %���.��*8�)�7�(����� /���-� �!� %�)�Q���/ ���-�)�Q�(�)� �<���0���e �.&3���-"S� r

¹ 0>8 3 0>8 3 8f=5/ 3`g = : @ g @&9Q/<OA9 gL2 D ��:13 6 � �0 ��2 D : 0A@UD�0 g = 3 0>/ 3 9�0>Dh6 : 8BO Y��0>i 2 6<0jOX=\6 2P� 0 g @B= g =58 �0 g = : @
� =59�@a8 � 9QDZ0>8 3 9Q/ 3[�0A@B0>8B8 2 / 3 6<0 3 @ 2}��2 9QDQD�0A@�8 : @�D � = g<3 9Qi?9Q8 2�3 9�=5/k610>8 2�:13 @B0>8 g�2 @ 3 9�0>8   /1= 3B2 iPiP0>/ 3 610lD 2
�V:<2 / 3 9 � O 2�3 9�=5/ �±�0 :;¤#�0 �m2 D :�2�3 9�=5/<8+=5/ 3Ê�0 3[�0[iP9Q8B0>8;0>/ g D 2 OX0 �º¹n2og @&0>iP9Yp0A@B0 g 0A@&i+0 3 610_/1= 3 0A@?DQ0qOX=\610 : @P8 : @ : /10
�0>O Y 0>DSD�0-610 C���2 D�0 : @&8h0>/NOX=5i g�2 @ 2 / 3 DQ0>8�8B9 � / 2�:;¤ 6 �0>OX=\6 �0>8 2�:;¤ 8B9 � / 2�:;¤ =�@&9 � 9Q/ 2�:;¤B�[¹ 0Z610 :;¤ 9Yp0>i+0�8&9 3B: 0
/1= 3 @B07OX=\610 : @ gL2 @&iP91D�0>8�8 3B2 /�6 2 @&6<8	0 ¤ 9Q8 3B2 / 3 8�0>/POX=5i gL2 @ 2 / 3 6<07i 2 /<9�p0A@B0 2E� 0 :	� D�0rD�0>8h8B9 � / 2�:;¤ 6 �0>OX=V6 �0>8
g�2 @r/<= 3 @B0`OX=\610 : @70 37gL2 @rD�0>87OX=\610 : @&8r8 3B2 /<6 2 @&6�8 � ± 2 /<8rOX0`O 2 8�Dsp2 D�0T8 :a¡ 0 3 61=5/</10-8 2+g @ �0 �}�0A@B0>/<OX0 g = : @
: /t6<0>8P610 :;¤ 8B9 � / 2�:	¤ 0>/ 3 0>/<6 : 8 ��� = : @?D�0>8P6<0 :;¤u3 0>8 3 8   840 : D7D�0_@ 2�g<g =�@ 3 6<0aOX=5i g @B0>8&8B9�=5/ ³>¸l2 �0 3[�0
�0 �m2 D :��0 � � = : @;6<0>8 �v2 O 3 0 : @&8T610 �V:<2 DQ9 3F�0?8 :1gv�0A@&9�0 : @C8+p2©³
CF  D 2}�V:<2 DQ9 3F�0?840P6 �0 � @ 2 610?0 3 / �0>OX0>8&8B9 3 0?D 2 i?9Q840
0>/ g D 2 OX0)6<0)D 2`g =5/�6 �0A@ 2�3 9�=5/?6<0)D �w2 DQDQ=VO 2�3 9�=5/  M2 9Q/<8B9 �I:a�w: /107@ �0>6 : O 3 9�=5/ g @ �0 2 D 2P� D�0�610)D 2 ��2 /<610 g�2 8B8 2 / 3 0
OX=5iPi+0;O � 0>8 3 D�0TO 2 8 g = : @7D�0>8xOX=\610 : @&878 3B2 /<6 2 @&6<8 �



�(� � ������� ���� � � �;���7"���	�$ $�� U ��(���7" � �$

¹ 0>8r8 :a¡ 0 3 8 �V: 9 =5/ 37g�2 @ 3 9QOA9 gv�0 2�:;¤_3 0>8 3 8r8 :@�;¡ 0>O 3 9 � 8x/10T8B=5/ 37gL2 8r610>8x0 ¤\g 0A@ 3 876 : 6<=5i 2 9Q/10Ti 2 9S87D 2
i 2Y¡ =�@&9 3F�0`8 : 9 � 0>/ 3): /10 � =�@Ci 2�3 9�=5/�6 �w2 OX= : 8 3 9 �V: 0-0 3 84=5/ 3 61=5/<O`840>/<8B9 � 9QDQ9Q8 �0>8-p2 D �w2�: 6�9�=U0>/ �,�0>/ �0A@ 2 D �

¹ 0>8 9S/ � =�@Ci 2�3 9�=5/<8h@B0>D 2�3 9 � 0>8 2�:;¤?3 0>8 3 8 8 :@�;¡ 0>O 3 9 � 8 61=5/ 3 /1= : 8�/1= : 8h84=5iPiP0>8 9S/<8 g 9�@ �0>8�84=5/ 3 6 �0 � 0>D�= g@Â
gu�0A0>8x6 2 /<8 D 2 610A@&/<9�p0A@B0�840>O 3 9�=5/q610�D �w2 @ 3 9QOAD�0�610Z8 Æ / 33Y p0>840-610 �c2 9S/ 3 0A@ 0 3 ÁVg�2 /<9 2 8 � 4a¸��1�;¹ 0>8 i �0 33Y =\610>8 0 3
@ �0>8 : D 3B2�3 8 g @B= g @B0>8`p2 O Y�2J�I: 0 3 0>8 3 84=5/ 37g @ �0>840>/ 3[�0>8Z8 �0 g�2 @ �0>i+0>/ 3 6 2 /�87D�0>8x610 :;¤ 840>O 3 9�=5/�878 : 9 ��2 / 3 0>8 �
�	���h�� � )W+ �«-T0I-/.��a)n� -����a)n�s�Ã2

¹ 0 3 0>8 3 8 :@�;¡ 0>O 3 9 �T:13 9QDQ9Q8 �0[0>8 3_: /10 � 0A@&8B9�=5/ 3 @>p0>8_8B9Qi g DQ9 �u�0A0a6 : 8 3B2 /�6 2 @&6	� ÁB�´³g³g³
A g @B= g =58 �0 g�2 @
D � Q P ��Â�
   61=5/ 3 D�0 ��:13 0>8 3 6<0UiP0>8 : @B0A@TD 2}�V:<2 DQ9 3[�0P6<0>8T84=5/<8-OX=5i g @B0>8B8 �0>8 gL2 @-@ 2�g<g =�@ 3-2�:;¤ =�@&9 � 9Q/ 2�:	¤
8 : @ : /<0 �0>O Y 0>DQD�07OX=5/ 3 9Q/ : 0 2 DQD 2 / 3 610 ³ p2BC\ÅY2P� 84=5D :13 0xO 2�3 0 � =�@ Æ @ 2�3 9S/ �	 5� � 
�Ç`  @ �0>8 : i �0A0r6 2 /<8�DQ0 3B2P� D�0 2�:
¾F�À¿F�

b = 3 0 ±Z9 �n�0A@B0>/<OX0 ¡B:	�*�0A0
C Q i g 0A@&OX0 g�3 9 � D�0

� 0A@&OX0 g<3 9 � DQ0
²	� C i 2 9Q8

/1=5/
² 6 �0A@ 2 / � 0 2 / 3 0
»F� C ¹j�0 � p0A@&0>i+0>/ 3

6 �0A@ 2 / � 0 2 / 3 0
»
¿ ± �0A@ 2 / � 0 2 / 3 0
³ � @>p0>8r6 �0A@ 2 / � 0 2 / 3 0

d Zgz�/ 4 /KH�� %�6&<	 �.�-�!�
* �+*/����%�.�(�.��&=�P���� �����,&=���X�����'���!�(���������(���! � r
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