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X�Y[Z]\%^@_a`cb!d]ef^]gJhRi�^�j!efklemjfZ]\%^]e
npofqsrt^]j)nHgJofgVuJovgVw[Yl^

bLgJw[wFqJofj�x[^�om^:y5Yl^]ovy5Yl^�z�{}|�~J�&`��Jh[z[^%_:�V�J��`�{R|�w�gsuV^:e

��� �]�����[�V�V��� z�jvYl��eLw[gVwF^]o��)^�gVx[x[of^]eve)jfYl^���evefhl^:e�qs�D\0qlxl^]������zlu�gVz[x��V^:om���Fy]gsjm��qJz�qs�Dy�qJz�y�h[ovom^:z}j
efklemjf^]\@eLevh[�Rrt^:y�j!jfq�xlklz[gJ\%��y�y5Y�gVzluJ^]e!h[ef��zlu�nD^�jvom� zl^�jL��qJov\@gs����ev\@e��!��e!��gJoLgVeLjfYl^�^�i[w[of^]evem���R��j k
qV�¡jvYl^�\%qlxl^��¢��e�y�q}z[y�^:ofz[^]x£g.��hl����jt¤S��z¥gVz[x£xl^]y�^]z}jfovgs����¦�^]x£\%^]y5Y[gJzl��ef\§��q}o�Y[gVz�xl����zlu>y5Y[gJzluV^:ea��e
��qRqJ¨V^]x.��qJo]����j�jfYl^@evgV\%^�jm��\%^0jvYl^0��gVef��y0xl^]y���x[gJ�l��^0w[ofqJwF^]ofjm��^]eLqs�¢nD^�jvom�Dzl^�jve�©Un¢��gVy�^%ª�qJh[z�xl^]xR¤
z[^]eve�«�b!^:gVy5Y[gJ�l������j kV«�¬a^]gJxl��qly5¨B«sgVz�x�®���V^:zl^]eve5¯'evYlqJh[��x0om^:\%gV��z0xl^]y���x�gV�l��^p��q}o jfYl^�^�iljf^]z[xl^:x0\%qlxl^]�U�
X�Y[^0u}gs��z>��z°jf^]ov\%e6qV�¡\%qlxl^�������zlu±wFq��¡^:oL��e�h[evh[gs����k>w�gs��x°�}k°g���q}efeaqs�)xl^]y���x[gJ�l��^@w�omq}w�^:omjf��^:e����
jvofgJxl^�¤Sqs²³zl^�^:x[e0jmq°�F^���q}h[z[x´�F^�j �)^�^:z¥^�i[w[of^]evef���R��j kµgVz�x´y�q}\%w�hljfgJ�l������j kV� � z¶g°w[of^��R��qJh[e0emjvh[xlk
�)^�Y[g·�J^���z}jfofqlx[h[y�^]x±g&y���gVeve!qV�DY[��u}Y¸��^]�V^���nD^�jfof��z[^�jfe]«Fy]gs����^:x±om^:y�q}zR��uJh�ofgJ�l��^�zl^]jfe]«�jvY[gsjay�gVz¸xlk}¤
z�gV\%��y]gs����kµ\0qlxl����k°jvYl^���o�q��!z¹efjfovh[y�jvh[om^&�}kµof^��!of��jm��zlu±emq}\0^@qV�)jvYl^���o�y�q}\@w�q}zl^]z}jfe]��X�Yl^:em^�zl^]jfe
�)^]of^�h[ef^]x>��qJoa\%qRx[^�������zlu¸y�qJ\@w[h[jm^]oaevh[w[wFqJofjm^]x°y�qRqJwF^]ovgsjf���J^��)qJov¨°© ºB»:º�¼�¯LgJz[x>\%qJof^0w�om^:y���em^]��k
�)qJov¨J½�q��3emklefjm^]\@e]� � z>jfYl��e6emjvh[xlk¸�¡^%om^:emjvom��y�j�qJh[o�gsjfjm^]z}jf��q}z±jmq.jfYl^%efh��Fy���gJefe�qs�pof^]y�qJzR��u}h[ovgV�l��^
z[^�jfe]«)jm^]ov\%^]x³of^��V^:ofef���l��^J«¢�!Ylq}em^±efjfovh[y�jvh[om^±\%qlxl����k}��zlu´ovhl��^]e&gVof^.��qJov\@gs����k´��z}�V^:ofef���[��^J�¿¾lh[y5YÀg
z[^�j�\@g·k>��^@�R��^]�¡^:x°gJe�jvYl^&y�gJefy]gVxl^:x°y�q}\@w�q}em��jm��qJz°qs�¡gJzµgJhljmq}\%gVjmq}z±����jvYµg¸w[gJofgJ\%^�jfof��y�nD^�jvom�
z[^�j�Á'gJz[x>h[z�xl^]oaemq}\%^0gVx�xl��jf��q}z[gs�DgVevevh[\@wljm��qJz±��ja��e�^]ÂRhl����gs��^]z}jLjfq�g�efjfovgsjf�Ã�F^]x±nD^�jvom�Dzl^]j��6n¢��gVy�^
�FqJh�z[xl^]x�zl^]eve�«�om^:gVy5Y[gJ�l������j kV«Äxl^]gJxl��qRy5¨B«'gJz[x°�����V^]z[^]eveagJom^@xl^:y���x[gV�l��^&w[ofqJwF^]ofjm��^]eaqs��om^]�V^]ovef���l��^0of^�¤
y�qJzR�FuJh[ovgV�l��^�zl^�jve��LÅFofqJ\Æg&w[ofgJy�jf��y]gs��wFqV��z}j!qs�H�R��^��ÇYlq��)^��V^:o�jfY[^�y5YlqV��y�^�qs�¢g�w[gJomjf��y]hl��gJo!\%qlxl^��
©UnD^�jfof�Hzl^�jve�«Äef^�����\%qRx[�Ã��kR��zlu�q}oLefjfovgsjf�Ã��^:x±nD^�jvom�Hzl^]jfe]«Pof^]y�qJzR�FuJh[ovgV�l��^�zl^]jfe0�����È¯>xl^:w�^:z[x[e6efjfofqJzluJ��k
q}z�jvYl^�z[gVjfh[of^6qs�DjfYl^�w[ofqJ�[��^:\�jmq&�F^�\0qlxl^]����¦�^:xÄ�
É¸Ê}ËPÌvÍ�Î ��Ï �V� b!^:y�q}zR��uJh�ofgJ�l��^aÐL^]jfe]«[xlklz[gV\%��y�y5Y�gVzluJ^]e]«[ºP»:º�¼.«lÑ£qJov¨J½�q��Ò¾}klefjm^:\%e]«lª�qJh[z�xl^]xR¤
z[^]eve�«F¾}^]�Ã�Ó¤SÔ>qlxl����kR��zlu&nD^]jfof�ÄÐL^�jve
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Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
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 � Ð�qJh[e)zlq}h[e¢��z}jmd]of^]evefqJz[e¢x�gVz[e)y�^]jmjm^�d�jvh[xl^�gJh&w[ofqJ�l��Z]\%^Lxl^���g�\0qlxld]����evgsjm��qJz@^]j¡xl^���g
�Jd]of�Ã�By�gsjf��q}z±xl^@emklefjmZ]\%^:eay�qJz[y]h[ovom^:zJjveLevh·rt^�jve���xl^:eay5Y�gVzluJ^]\%^]z}jfeaxlklz[gJ\0��ÂRhl^]e]�6®^0��qJov\@gs����ev\%^
x[^0�[gJem^�^:emjay�^]��hl�Hxl^:eLofd]ef^]gJhRi¸x[^�nD^�jvom�<���pzµy�^%Â}h[� y�qJz[y�^]ovzl^�efqJz±^�ilw�om^:efef���R��jmd�q}z±emq}h[Y[gV��jf^]ovgs��j
h�z.\%qlxlZ]��^�g·kJgJz}j)h[z.\%d]y]gVzl��ef\%^�xl^�w[of��em^6^]z.y�q}\@wljm^�xl^:e�y5Y[gVz[uV^]\%^:zJjve�xlklz[gV\%��Â}h[^]e�ÂRhl�'efqV��j��
��g%��qV��e!��z}jm^:ofzl^�^�j!��qly�gs�<�)nDgJo!gs������^:h[ofe!��^:eLw[ofqJw[of��d�jmd:e!xl^���gVef^��}jm^]����^]e!��� gVy]y�^]evef���l������jfdV«���^�y]gVovgVy�jfZ]of^
�FqJovzldpx�� h[z[^¡wl��gVy�^V«·��^)�l��qRy]gsuJ^V«:��g��R����gVy���jmd��axl^]�Rovgs��^]z}j®y�qJz}jm��zRhl^]o�����jvom^)xl^]e�w[ofqJw[of��d]jmd:e®xld:y���x[gV�l��^]e
wFqJh�o�y�^�jfjm^&y���gVevef^0d]jm^]z�x[hl^�xl^&ofd]ef^]gVhli±x[^&n ^]jfof�U�%¬�� q}ofxl��z[gV��of^0��^@uJgV��zµ^]zµjm^:of\%^&x�� ^�i[w[of^]evem���R��jfd
ef^�jvofgJx[hl��jLw[gVo�h[zl^%w�^:omjf^�^]z±jf^]ov\%^�xl^�w[ofqJw�om��d�jfd�xld]y���x�gV�l��^�^�jah[z±y�q}\@w[omq}\%��e�xlqV��j���jvom^�jfofqJhl�Jd
^:z}jfof^�^�ilw�om^:efef���R��jmd.^�j�y]gs��y�hl��gV�l������jfdV�¶¬6gVz�e&h[zl^±d�jvh[xl^±w[ofd]y�d]xl^:zJjf^V«)zlqJh[e@g·�JqJz[e%��zJjvomqlx[h[��j&h[zl^
y���gJefef^>xl^£omd:em^:gVhRi³xl^°nD^�jvom�axl^µY�gVhlj.zl���J^]gJhÄ«!gVw[wF^���d]e�omd:em^:gVhRi³om^:y�q}zR��uJh�ofgJ�l��^:e�«�ÂRhl�6w�^:hl�V^:zJj
y5Y�gVzluJ^]oDxlklz[gV\%��ÂRhl^]\%^]z}jD��^]h[o¢w�omq}w[om^�efjfovh[y�jvh[om^�^:z@omd]d]y�of���·gJz}j y�^]ofjfgs��z%xl^���^:h[oHy�q}\@w�q}efgJzJjve��! ¡^]e
ofd]ef^]gJhRi�w�^:hl�V^:z}j�ef^]of�R��o"�%\0qlxld]����ef^]o)��^:e�y5Y[gVz[uV^]\%^:zJjve¡x[^6\%qlxl^:e¡q}w�d:ofgVjmqJ��of^]e)x[gVz�e¡��^]e�efklemjfZ]\%^]e
x[^�jvofg·��gs����y�qRqJwFd]ovgsjf�Ã�!^]j%wl��h[e&evw�d:y����FÂRhl^]\%^:zJj@x[gJz[e���^]e@efklemjfZ]\%^]e#�±½FqVjfe@xl^.j%$Jy5Yl^]e]�¹¬agJz[e%��g
w�omd:em^:zJjf^�d]jfh[xl^%qJzµem^@of^]efjfof^���zJj�����g�efqJh�eay���gJefef^0x[^]eaomd:em^:gVhRi>of^]y�q}zR��u}h[ofgJ�l��^]e]«Bxl��jfe6ofd��J^]ovem���l��^]e]«
wFqJh�o���^:efÂRhl^]��e�y5Y[gJÂ}h[^6ofZ�uJ��^6xl^�\%qlxl���Fy�gVjm��qJz.emjvofh[y�jfh[of^�����^awF^]hlj��]jfof^a��qJov\0^]����^]\%^:zJj���z}�V^]ovefd�^V��&�z
jf^��Pomd:em^:gVh&wF^]hlj"��jvom^��lh�y�q}\%\%^ah[zl^�y�qJ\@wFqJef��jf��q}z&^]z�y]gVevy�gJxl^Lx�� h[z�gJhljmq}\%gVjm^�^�j¡x�� h[z�omd:em^:gVh&xl^
nD^]jfof�Dw�gVovgV\%d�jvomdJ«B^]jaefqJh�eay�^]ofjfgV��zl^:e�Y}klwFqVjfY[Z]ef^]e�^]efjad:ÂRhl����gV��^:zJj���h�zµofd]ef^]gJh>xl^%n ^]jfof�HemjvofgVjm����dV�
nHgJo�gs������^]h�ofe�jmqJh[jm^]e���^:e�w[ofqJw�om��d�jfd]e�\%^]z}jf��q}z[zld�^:e�y��Ã¤ xl^]evevh[e�efqJz}j�xld:y���x[gV�l��^]e�w�q}h[o���^]e�omd:em^:gVhRi
of^]y�qJzR�FuJh[ovgV�l��^]e®omd]�V^]ovef���l��^]e]�'¬�� h�z0wFqV��z}j xl^��lhl^�w[ovgsjm��ÂRhl^¡y�^]wF^]z[x�gVz}j y'� ^:emjD��gLz[gVjfh[of^�w[gVofjm��y�hl����Z]of^
x[^)y5Y[gJÂRhl^pw[ofqJ�l��Z]\%^)Â}h[�Rx[d�jm^:of\%��zl^)��^�y5YlqV��i�x�� h�z0\%qlxlZ���^¡w�gVofjm��y�hl����^:op©<omd:em^:gVhRi�xl^¡nD^�jfof�<«somd:em^:gVhRi
gJhljmq}\%qRx[�Ã�FgJz}jfe)qJh¸efjfovgsjm����^:e�«[ofd]ef^]gJhRi�om^:y�q}zR��uJh�ofgJ�l��^:eL�����ä¯5�
( Î �:� Ì �') 
 � b!d:em^:gVhRi±of^]y�q}zR��u}h[ofgJ�l��^]e]«[y5Y[gVzluJ^]\%^]z}jve!xlklz[gV\%��ÂRhl^]e]«PºP»:º[¼¸«PemklefjmZ:\0^:e��@½FqVjLxl^
j*$Vy5Yl^:e�«[y]gVovgVy�jmZ]of^��FqJovzldJ«[omd:em^:gVhRi�xl^�nD^]jfof�®gVhljfqJ\%qlxl���FgVz}jfe
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� z�om^:y�^:zJj)kV^:gVove¡\@gJzJk�efjfh�xl��^:e�Y[g·�V^ay�qJz�em��xl^]of^]x�h[em��zlu%nD^�jfof�'zl^]jfe¡��qJo�\%qlxl^�������zlu)$���+*,��!-�.�/#��%*,0
*�����!-�213$�4�2*��.� ��!5	�6��)78��� 9@© ºB»:º�¼�¯/:Ã_%;R«��%<S�¡X�Y[^]ef^6gJw[wl����y]gsjf��q}z[e�«Fgs��emq@y�gV����^]x3�=� ���%*�>?��� �LgVw[wl����y�g�¤
jf��q}z[e]«By�qJz[y�^]ovz±xl��efjfof���[hljm^:x>gVy�jm���R��jf��^:e��LX�Y[^�k¸��z}�JqV���V^�efkRefjm^:\@e!qs�pgVuV^:zJjve�©<y�qJ\@w[h[jm^]oaefkRefjm^:\@e!qJo
YRh[\@gJz[eê¯��!Yl��y5Y±y�qRqJwF^]ovgsjm^�����jfY[��z>gJz±Yl^�jf^]ofqVuJ^]zl^]qJh[e�gJz[x¸uV^]qVuJovgVw�Yl��y]gs����k�x[��efjfof����hljm^:x±^]z}�R��ofqJzl¤
\%^:zJj]�!X�Yl^�ef��\@wl��^]efj!��z[efjfgVz�y�^]eLqs�¢y�qRq}w�^:ofgVjm���V^6�¡q}of¨�gVof^�jfYl^�78��� 9A@B��>DC)�����E�F���G�.�,!H#��%��!&�����5�
X�Y[^]ef^�efkRefjm^:\@e)evh[w[wFqJofjpjvYl^6om^:gs����¦:gsjm��qJz�qs�®�)qJov¨0w�omqly�^:x[h[of^]e)�}k%u}omq}h[w[epqs��y�qV����gJ��q}ofgVjm��zlu�gsuJ^]z}jfe
�}k�y�qRqJovxl��z�gsjm��zlu%jfYl^6½Fq��+qs�DjfgJef¨Re)����jfYl��z¸jfYl^�xl��efjfof���[h[jm^]x¸efklemjf^]\.�

X�Yl^�xl^:em��uJz�qV�PºP»]º�¼ efklemjf^]\@e�ovgs��ef^]e®efqJ\%^¡��\@wFqJofjfgVz}j \0qlxl^]������zlu���evefhl^:e®����¨s^¡x[kRz�gV\%��y¡y5Y[gVz[uV^]e
qV�¢gVy�jf���R��jm��^]e]«FjvgVev¨�\%��uJovgsjf��q}zÄ«Fevh[wF^]of��\@wFqJef��jf��q}z¸qs�pxl��²B^:om^:z}j!��^]�V^]��eLqs�pgVy�jm���R��jf��^:eLgVz�x¸jfYl^%zlqVjf��q}z
qV�'\�hl��jm��wl��^LqJwF^]ovgsjf��z[u�\%qRx[^]e]� X�Yl^�nD^�jfof�Pzl^�jp��qJov\%gV����ev\�xlqR^]e¡zlqVj¡qs²P^]o¡g�xl��om^:y�jp��g·k�jfq�gVx�x[om^:efe
jvYl^]ef^���^:gsjvh[om^:eLgJz[x¸��qJoLjfY[gVj�of^]gJemq}z.\%qlxl^]������z[u�gVz}k¸om^:gs����efjm��y0ºP»:º[¼�efklemjf^]\§xl��om^:y�jm��k¸����jvY±nD^�jvom�
z[^�j�\@g·k°�F^�g¸xl�JI�y]hl��j�jfgVev¨�K � j���e�jfYl^:om^���qJof^%jf^]\@wljf��zlu°jmq¸��z}jvomqlx[h[y�^&^�iljm^:z[ef��q}z[e6qs��nD^�jfof�pzl^]jfe
^:efwF^]y���gV����k¹xl^]ef��u}zl^]x¥efq°gJe�jmq£gs����q�����qJo0gVz¥^:gVefk°��q}of\@gV����¦]gVjm��qJz£qs�Levh[y5Y¹qJo0efh�y5Y£��^]gsjvh[of^V�°X�Yl^
u}gs��z%��z@jf^]ov\�qV�P\%qlxl^�������zlu0w�q��)^]oH��e¢h[evh[gV����k%w�gs��x%�}k@g6��q}efe¢qs�'xl^]y���x�gV�l��^!w[ofqJwF^]ofjm��^]e]� � jvofgJxl^�¤Sqs²
z[^�^]x�e�jmq��F^6��qJh[z[x.�F^�j �)^�^]z.^�ilw�om^:efef���R��j k�gVz[x.y�q}\@w[hljfgJ�l������j kV�

� zµjfYl��e6w[gVwF^]oa�)^0gJx[x[of^]eveLjvYl^0��evefhl^:eaqs�L�G�E1F�.M�MJ	����&gJz[xN6��.��	 OP�2��!Q	����¸qs�¡y�qJz[y]h[ovom^:zJj�emklefjm^]\@e
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y�qJovom^:efwFqJz�x�jmq&jvYl^���gVof��qJh[e/�G�E1F���)qs�HqJwF^]ovgsjf��q}z�qV� jvYl^�efkRefjm^:\.�¡X�Yl^�efjfovh[y�jvh[of^6\%qlxl����kR��zlu�ofhl��^]e
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\@gJof¨}��zlu�gVy]y�q}ofxl��zluJ��k%�Jk&xl��evwl��gJy���zlu�jvYl^LjfqJ¨V^]z[ep��omq}\�jvYl^a�·gJzl��efYl��zlu%wl��gJy�^:e¢jmq%jfY[^�y�of^]gVjm^:x&qJzl^:e��

���Æì��.�2���



_%; ����� �=1F���"��M��	� ��
 M{	�6����

���

�

�
� � � �
	����	������������������ � ������! �"���!��#�� � $� % %  	!&� � '(�! )!)� 	�&� � *"���#�! �( 	!&

+�,�-
,�. . /�.103254�/

6 /�7�89/�:<;>= ,�.1032�4�/

��? @ ?

��? �

@BA� ?�C@
D� ?#?@BE�9F@ �
�5G
��H

� D @ H ��?�I
@ F

� A@ G� E��C

���

�
�

�

-
/�J�= 2�:

-
/�J�= 2�:

@ C

ÅD��u}h[om^�{[�Dg@of^��J^]ovem���l��^aof^]y�qJzR��u}h[ovgV�l��^az[^�j

X�Yl��e¸om^:y�q}zR��uJh�ofgJ�l��^µzl^�j.qs��ÅD��u���{ xl^]evy�of���F^]e.Ylq���jfq w[ofqly�^]^]x¿gJz¿qJovxl^:o�of^]ÂRhl^]efj���omq}\ g
y]h[efjmqJ\%^:o�«·jfY[^]of^¡gVof^pj �)qL\%qlxl^]e qV�[qJwF^]ovgsjm��qJz�y�qJovom^:efwFqJz�xl��z[u!jmqaxl��efjm��z[y�j of^�uJ��q}z[e'��z�jvYl^¡u}ofgJw[Yl��y�gV�
of^]w�om^:em^:zJjvgsjf��q}z>qs��jfY[^�zl^�j]«�q}zl^@��z£�!Yl��y5Y£jfYl^&ª���������z[u>gVz[x´¾RYl��w[wl��zlu±q}w�^:ofgVjm��qJz[e6gVof^&w[ofqRy�^]evem^:x
ef^]ÂRhl^:z}jm��gs����k&gVz�x�jvYl^�qJjfYl^:o)��z��!Yl��y5Y�jfY[^�k�gJom^aw[omqly�^]evem^:x���z�w[gJofgV����^��<�HX�Yl^aefjfovh[y�jfh[of^a\%qlxl����kR��zlu
ovhl��^ !Rc!�VqLKNM�q � �8h �VqPOQM5qPR �@uV���V^:z>�}k)!�t{qLK�vL}~qPO%gVz�x !�t{q �4vL}gqPR@wF^]ov\%��jajmq¸em����jfy5Y>��omq}\§jfYl^
ef^]ÂRhl^:z}jm��gs�¢\%qlxl^&qs��qJwF^]ovgsjf��q}z°jfq±jfYl^�w[gJofgV����^��¢\%qlxl^&qV�)q}w�^:ofgVjm��qJzÄ�  ¡q}zJ�J^]ovem^]��k±jvYl^�efjfovh[y�jvh[of^
\%qlxl����kR��zluÀofhl��^ ! ' � om^:gs����¦]^]e&jvYl^°ef����jvy5Yl��zlu´��z³jfYl^£y�qJz}�J^]ovem^±xl��om^:y�jf��q}zÄ�3Å ��u�� � of^]w[of^]ef^]z}jfe&g
��ovgsu}\%^]z}j¡qV��jvYl^�\@gVov¨J��zlu%uJovgVw[Y�qs� jfYl��e�om^:y�q}zR��uJh�ofgJ�l��^azl^�j]«�g@wl��gVy�^6��e�uJovgVw[Y[��y]gs����k&of^]w[of^]ef^]z}jm^:x
��z gµuJ���J^]zÀemjvgsjm^¸���agJz[x¶q}zl��k´�Ã�ajfY[gVj�wl��gVy�^.^�il��emjve@��zÀjfY[^¸y]h[ovom^:zJj&\@gVov¨}��z[u¶©��<� ^V�³��jve@��gs��hl^¸��e
x[�Ã²P^]of^]z}ja��omq}\ .D¯5�&X�Yl^%of^]y�qJzR�FuJh[ovgV�l��^0z[^�j6qs�)Å ��u��'{���eX� �.6����2�2	�[�MZ�6��zµjfY[gVj6gV���HqV�¡��jfe�efjfovh[y�jvh[of^
\%qlxl����kR��zlu&ovhl��^]e�gVof^��l� rt^]y�jf��q}z[e]�

�Ê����� � ��Î�TS U � �.6����2�2	�[�MZ�s� �2�2���4O��=��� �=[�MZ������!L	 ���3� �2�2���4O��=��� �=[�MZ� ����!d��M�M �AWG>��"�%������!5���"��!5���V�
�G�41�	 W2��	����s����MZ�.����� �8[�	 *��V��!Q	������ �
X�Y[^��Fovemjaw[ofqJwF^]ofj k�jvom���R��gV����k��J^]of�Ã�F^]x±�}k±om^]�V^]ovef���l��^�of^]y�qJzR��u}h[ovgV�l��^�zl^�jve�«ÄgJz[x±�!Yl��y5Y@rmh[efjm����k±jfYl^
y5Y[qJef^]z�jf^]ov\%��zlqJ��qJuVkJ«l��e�jvYl^�y�qV¤Sxl^]jm^:of\%��zl��ev\�qV��jfY[^���o!\@gVov¨J��zlu%uJovgVw[Y�e��
U&� � Ê � � �l� �UÎ ���V��+�.6����2�2	�[�MZ��� �2�2���EO �����V�=[�MZ���S�.!5�L����6��X�2��0b1=��!-�.���8	��"	 ��!Q	����G��� 9�	����8�=� �2*���� `

m | � #G�Lm 1 m | | � #K�Lm � m | }~m | |
�p�V^]ofk°©<�l� rt^]y�jf���J^·¯�efjfovh[y�jfh[of^�\%qRx[�Ã��kR��zlu�ofh[��^&!Gc�e �dh e�����z[x[h[y�^]eLg&wF^]ov\�h[jfgsjf��q}zXWZY�qs�DjfYl^�ef^�j
qV� wl��gVy�^]e�uJ���J^]z.�JkV�

W Y tJq�v$}
�� � !�t{q�v �Ã� q3nRe �
! ' � t{q�v2�Ã� q3nRe �
q �Ã� q3nRe �dt�e � ,se � v

�p�V^]ofk�ef^]ÂRhl^:z[y�^6qs� ^��J^]z}jfe\[ n �^] ��z[x[h�y�^]e�gV��efq&g@w�^:of\0hljfgVjm��qJz_WZ`�uV���V^:z��}kV�

W ` }  ��a p �Ã�b[3n �c]
WdYfe�Wdg �Ã�b[s} R ! a7R n �^] gVz[x !
n �
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�� �  	 W [ n �c]

e � 	 W [R} !�n � !
c=e ��h e��
� �g , W ' �g t�� �) v 	 W [R} R # a7R n �^] ���S1	#�n �

� �` }
�� �  	 W [ n �c]

e�� 	 W [R} !�n � !
c=e ��h e��
� �g , W ' �g t�� �) v 	 W [R} R # a7R n � ] ���S1	#�n �

� `St{q�v$}
�� � � 	 W [ n � ]
� t{q ab_ v 	 W [R} _ n �L ]�� � � g t{q�v(M � ) t�W g t{qSvbv � � g t{qSv�� 	 W [R} R # a R n � ] ���S1	#�n �

� ` t{qSv$}
�� � � 	 W [3n � ]
� t _�a qSv � � tJq a _ v 	 W [s} _ n �� g�tJq�v�� � ) t�Wdg�t{qSvbv 	 W [s} R # a7R n � ] ���S1 # n � �

� ��� �G��� 9�	������Lm ����18mi|H�����/�����

m � [ ��m | 

�
���
��

�
t � v � �` � � tQm�v ���S1 � tQm�v � � �` }  
t �&� v � qTn � tQm�vomutJq�vPw � ` t{qSv
t �&�&� v � t5mi| v$} W ` t�� tQm�vbv
t � R v � qTn � tQm�vomi|Qt�W ` t{qSvbv?}~mut{q�v�� � ` t{q�v

�B� �E�bW `¥�^�j U	�. U / �!Yl^]z y�qJz[xl��jm��qJz�ea!&	 #±jmqf!&	�62#>gVof^>efgVjm��et��^:xÄ� X�Yl��e�ef^�j�qs��jfovgVz�em��jm��qJz[e���e
x[^�jm^:of\%��zl��emjf��yV� Ô>qJof^µw�om^:y���em^]��kJ«L�)^µ�!of��jf^ U �. U / 
 U �.�
 mi|G} m ��[Ò�!Yl^:om^-U �. 

t � v 1 t �&� vDgVz[x mi|�}gm � [ 
 t �Q�&� v 1 t � R v5�HX�Yl^�jf^]ovz[gVofk0of^���gsjf��q}z � t5m a [ a mi|Yv 
 � mi|,} m � [ o
��e]«DgJe�evhluVuJ^]efjm^:x£�}k¹��jfe%zlqVjvgsjm��qJz'«®��h[z�y�jm��qJz�gs�9�%uJ���J^]zNm gVz�x [�«DjvYl^�y�qJz[xl��jm��qJz�e�!&	�	�	 #�gVz[x !&	�62#
y�qJ\@wl��^�jf^���kµy�gJofgJy�jf^]of��¦]^0jvYl^�^���^]\%^:zJj�mi|U� � z¥w�gVofjm��y�hl��gVo�evh[y5Y¹gVz mi|¢gV����g·kle�^�il��efjfe]« gJz[x£jfYRh[eU �. ��e'��qVuJ��y]gs����k!^:ÂRhl����gV��^:zJj®jmq c mi| U �. U / �®Ñ£^pw[ofq��V^$m � [ � mi| 
 U �. U / �}ka��z[x�h[y�jf��q}z
q}z�jvYl^���^]zluJjfY.qs�Z[��¢X�Yl^��[gJem^�y]gVef^]e�gVof^a�!Yl^]z . [ . � � �

� ®^]j [ }����^0jfYl^%^]\@wlj k¸�)qJovxÄ�aX�Y[^]z>�}k±y�q}zJ�J^]z}jm��qJz��a��eL^:z[gV�[��^:x±��z°^��J^]ofk.\@gVov¨}��z[usm
gVz[x3m � �0�Bmi| � mi|�}~m �¡¾}��z[y�^ � �

�
} � �

�
}  @gVz�x �

�
t{qSv?}D��«[�)^6x[^]x[h[y�^�jfY[gVj�U �.

gs���)g·kle�YlqJ��x[e]�p¾}��z[y�^ W
�
} � a p gVz[x �

�
t{qSv?}D��«l�¡^�x[^]x[h[y�^�m ���P}gm �

� ®^]j [s} _ n � �F^Lg6jvofgJz[em��jm��qJz'�D¾}��z[y�^�� �� } � �� }  [«JgVz�x � �.t{qSv$} � tJq ab_ v�« U �. 
 � qTn
� t5m�v mut{qSvzw � tJq a _ v5��¾}��z[y�^ � �.t{qSvN} � t _�a q�v � � tJq ab_ v¸gJz[x W � } ��a p «�mi|s}
m � _ 
 � tQmi|Yv } � tQm�v 1 � q n � tQm�v mi|5tJq�v } mut{qSvP� � � tJq�v5� �!��jmqJuV^�jvYl^]oU �. U / 
 m � _ �Bmi|U�
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� ®^]j [ } !sn � �F^0g�emjvofh[y�jfh[of^�\%qlxl����k}��zlu.ofhl��^��!Y[��y5Y±��eag��l� rt^]y�jm��qJz)!sc"e �/h e��s��¾}��z[y�^
� �Y } e �s« � �Y } e��J«'gVz�x � YFt{q�v+} ��« U��. 
 e � � � tQm�v 1 � tQm�v �3e��
}  l��¾}��z[y�^� Y=t{qSvL} �[« m | } m ��! 
 � t5m | vL} WdYFt�� tQm�vbv 1 � q n � tQm�v�m | t�WZY�t{qSvbvL} mut{qSv5«
�U� ^V�?mi|�}~m � ! 
 m } mi|Ne�W Y �¢�L��jfqVuJ^�jfY[^]o�U �. U / 
 m � !���mi|U�

Ñ£^�gVevefh�\0^ m � [ �Pmi| 
 U	�. U / ��q}o . [ . ���>����jvY � w �V�H®^]j\[s} R
� #���^�g0�¡q}ofx�qs� ��^:zluVjvY�H«B�!Yl^:om^ R n �^] gVz[x #Xn � �+m � [ �Lmi| 
 c mi| | m�� R �dmi| | 1 mi| | � #K�Lmi|U�!ª�k.��z[x[h�y�jm���V^
gJefevh[\@wljf��q}z m � [ �H��epjvYl^]of^���q}om^L^]ÂRhl���·gV��^:z}jpjmq8U��. 1 U

�
W ,. «R�<� ^J� jfq�jvYl^L��qJ����q�����zlu�y�q}z[xl��jm��qJz[e

t � v � �g � � t5m�v2gJz[x � t5m�v � � �g }  
t �&� v � qTn
� t5m�v mutJq�vPw � g t{qSv
t � v | � �) � � t5m | | v�gVz[x � tQm | | v � � �) }  
t �&� vA| � qTn
� t5mi| | v mi| |Qt{qSv w � ) tJq�v�!Yl^]of^�\%gJof¨}��zlu mi| |P��e�uJ���J^]z.�}kM�
t �&�&� v � t5mi| |�v$} W g t�� t5m�vbv
t � R v � qTn
� t5m�v mi| |Qt�W g t{qSvbv?}~mut{q�v�� � g t{qSv

¾R��z[y�^ � tQmi| | v?} W g t � t5m�v v5«�t � v 1 t � vA| 
 � �g , W ' �g t � �) v � � tQm�v 1 � � �g , W ' �g t � �) vbo � � tQm�v?}
 [«l��j���e�jfY[^]of^���qJof^6^]ÂRhl����gs��^]z}j�jmq

t � vb| | � �` � � t5m�v�gJz[x � t5m�v � � �` }  

t �&� v 1 t �&� vA| 
 � �Jk*!Q	�	�	 #�gVz�x*!&	�62#0o � q n � t5m�v mut{qSv w � g tJq�v 1 mut{qSv�� � g t{q�vNw
� ) t�Wdg�tJq�vbv 
 � q n � t5m�v mut{qSvNw L ] �!� � g t{qSv M � ) t�WZg�tJq�v vd� � g�t{qSv��D} � ` t{qSv5� X�YRh[e
t �&� v 1 t �Q� vb| 
 t �Q� vb| |'�!Yl^]of^ �

t �Q� vb| | � qTn
� t5m�v mutJq�vPw � `St{q�v

X�YRh[eBm � [ �¡�Ã�DgVz[x�qJzl��k&���	U �. �DÐLq��Ò��qJjfY�jfovgVz[ef��jm��qJz�efklemjf^]\@e�gVof^ax[^�jm^:of\%��zl��emjf��yV«[gVz[x.�}k�jfYl^
��gVef^6y]gVef^]eBm � #K�Bmi| 
 U ,. U / ��q}o�^��J^]ofk # n � «[jvY}h�e�m � [ �Bmi| 
 U �. U / gVe�of^]ÂRhl��om^:xÄ�
Ñ£^�h[ef^�jvYl^���h[z�x[gV\%^]z}jvgs��w�omq}w�^:omj k�qs�¢om^]�V^:ofef���[��^�of^]y�q}zR��u}h[ofgJ�l��^6z[^�jfeL��z°¾R^]y�jf��q}z � gVz�x¸��z°¾}^:y5¤
jf��q}z�]l� � z�jfYl^��Fovemj¡qJzl^J«}�)^�evYlq�� jvY[gsj)gVz}k&om^]�V^]ovef���l��^Lof^]y�qJzR��u}h[ovgV�l��^!zl^�j)��e¡^:ÂRhl����gV��^:zJj¡jmq@emq}\%^
gJhljmq}\@gsjmq}z&y�q}zJjvomqJ����^]x@nD^]jfof�Bzl^]j¡gJz[x&�)^�xl^:om���V^!jvYl^]of^���ofqJ\ g�x[^��Fzl��jm��qJz�qs�®y�q��J^]ovgV�l������j k0jfof^�^]e¢��qJo
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�B� �E�bW `%®^]j�h[e�y�qJz[ef��x[^]oa�Fovemj�jvYl^�y]gVef^%�!Y[^]of^ � } � p ��Ñ£^���^�j .e } � } � p gJz[x£�¡^�x[^��Fzl^.� t .q a _ v@gVz[x .� t _�a .q�v%��q}o .q n .e�gVe%��qV����q��!e��¿X�Yl^¸½Fq�� of^���gsjm��qJz .� ��e�gJz¶^�iljm^]z�em��qJz qs� � «��U� ^V�.� t � q � ab_ v�} � tJq ab_ v�gVz�x .� t _�a � q �%vL} � t _�a q�vL��qJoPqNn e@���^�j ��n .e ����jfYµy�gVovxl��z[gs����j k¸gVj���^]gJemj
j �)q�«l��� c q3n � � t{q ab_ v?} ��gVz�x � q3n � � t _�a q�v?}~�@jfYl^:z.�¡^���^�j�.� t � ab_ vH}��Vq3n � . � tJq ab_ vH}g���
©U�U� ^V� .� t � ab_ v?}43�n .e ����jfY5376 �Ä¯Ä^]��ef^)�¡^¡��^]j .� t � ab_ vH}g���D¾}kl\@\%^�jfof��y�gs����kV«·�Ã� c q3n � � t _�a q�v$}i�
gJz[x � q)n � � tJq ab_ v�} ��jvYl^]z°�¡^%��^�j#.� t _�a �SvL} �Vq n � . � t _�a q�v�} � ��^]��ef^0�)^���^�j .� t _�a ��vL} �[�
ÅD��z[gs����k��)^a��^�j .m (=t �SvH} ���Ã� � q3n �sm (Ft{qSv?} �6^���em^��)^6��^]j .m (Ft ��v?} ���H®^�j6��t�� v�xl^:zlqVjf^�jfYl^
efjfovgsjf�Ã�F^]x�nD^]jfof�'zl^�j t .e a ��a .�8a .m (4v)efq0q}�ljfgV��zl^:xÄ� � ���)^6��xl^:z}jm����k�q3nRe�����jvY�jvYl^6qJzl^�¤<^]��^:\%^]z}j)ef^�j
�Vq!�Xn .e@«P�)^%Y�g·�V^�jvY[gsjde � .e@«PgJz[x .� tJq ab_ v�} � t{q ab_ vLgVz[x .m (=t{qSv�} m (Ft{qSv���q}oL^]�V^]ofk8q n)e@�
Ñ£^�evY[gs���'w[ofq��V^ajfY[gVj�jfYl^�\@gVw�jfY�gsj�jfgJ¨s^:e)\@gJof¨}��zlu m2qs� ��jmq&\@gVov¨J��zlu .m qV�Q��t�� v)uV���V^:z��}k

.m t �Sv?}  � ��� � qTn � mutJq�v$} �
� qVjvYl^]of����em^

��e�gJz£��efqJ\%qJovw[Yl��ev\ �F^�j �)^�^]z¹jvYl^���o�\@gJof¨}��zlu¸uJovgVw[Y[e]� � j���qV����q��!e�jfYl^:om^���omq}\$jfY�gsj�jvYl^�efjfovgsjm����^:x
nD^]jfof�¡zl^]j ��t��)v���e�_�¤ evg���^V�¸Ô>q}om^]q��V^:o6jfYl^�gJy�y�^]evem���l��^�\@gVov¨J��zlu}e�qs�6��t��)v�gVof^&qs��jvYl^���q}of\ .m
��q}o�m efqJ\%^6gVy�y�^]evem���l��^�\%gJof¨}��zlu%qs�Q��gVz�x�jvYl^���z}�J^]ovem^a��efqJ\%q}ofw[Y[��ev\ ��qV����q��!e¡��ofqJ\�jvYl^���xl^]z}jm��j k
m } .m � e��!Yl^:om^>\@gVov¨}��z[uJe%qs�@_�¤ efgs��^±zl^�jve�gVof^¸�}��^��)^]x gVe&ef^�jve&qs��wl��gVy�^]e]�¿X�Y}h�e�wl��gVy�^ �
��z7��t�� v%of^]w[of^]ef^]z}jfe �³�R��^]�¡^:xÀgJe%g£w[ofqJwF^]ofj k � � e qs�$� ef��z[y�^ .mut ��v�}k�.�Ã��gVz[x¶qJzl��k¥���� q3n � mut{qSvH} �V«F�U� ^V� � � m } .m �Re���q}o�^��J^]ofk�gVy]y�^:efef���[��^�\@gVov¨}��z[u .m ��X�YRh[e����HjfYl^�\@gJw
m �h .m ��e!gVz.��emq}\%qJovw[Yl��ef\.«ljfY[^�zl^�j$��t�� v)��e!g&y�q}z[ef^]of�·gVjm���V^6^�iljf^]z[ef��q}z.qs� � ��z.�!Yl��y5Y�^]�V^:omk
w�omq}w�^:omj k%qs� �$��e)om^:w[om^:em^:z}jm^]x'�H¾}��z[y�^�\@gVov¨}��zlu�uJovgVw[Y[epqs�®zl^]jfe�gVof^Lxl^]jm^:of\%��zl��efjm��yagVz[x�of^]gJy5Y[gV�[��^J«
��z0qJovxl^]o�jmq6�V^:om����k6jfY[gVj$m �h .m ��eHgJz���emq}\0q}ofw�Yl��ev\3��j ��eDefh�I&y���^:z}j jfq�y5Yl^]y5¨ajfY�gsj !&	 #¡gajfovgVz[ef��jf��q}z
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m ����gVz[x@q}zl��k%���'��jp��ep^:z[gV�l��^]x���z .m�gJz[x-!&	�	 #!�Ã��m � _ �B� gVz[x .m � _ � �£«
jvYl^]z � } .�´ÁÄ�!Yl��y5Y°gV\%qJh[z}jve!jmq.w[ofq��V^�jvY[gsjL��qJo�^��V^:omk.jfovgVz�em��jm��qJz _ n � gJz[x>w[ofqJwF^]ofj k � � e
q}zl^�Y[gVe

t � v m � _ � � .� t � ab_ v�� .m � .m t �Sv
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_V���Levefh�\0^.jfY[^]of^�^�il��emjveLq n �³efh�y5Y¥jfY[gVj � tJq a _ v8} �.gVz[x � n �³efh[y5Y´jfY[gVj � t _�a ��vG} �V�
X�Yl^]z��Ã� m � _ �Pmi|F�¡^azl^]y�^]evefgJom����k@Y[g·�J^dmut���v$}~��gJz[x�mi|Qt{qSv?}D�%gVz[x�jfYl^:om^���qJof^ .m t �Sv?}.m | t ��v?}~�[�p¾}��z[y�^ .� t � a _ v?} .� t _�a �Sv?}D�@y�qJz[xl��jm��qJz�e8!Q	 #6gVz[x�!&	�	 #agJom^�evgsjf��em��^]x'�

;l���Levefh�\0^%��q}oagV��� q�n � � t _�a q�v+} �¸gVz�x>jfY[^]of^%^�il��efjfe6efqJ\%^��Tn �´efh[y5Y°jfY[gVj � t�� ab_ v/} �V�
X�Yl^]z .� t � ab_ v } 3¹�!Yl^:om^ 3�} �Vq n � . � t{q ab_ vG} � �¸gVz[x .� t _�a ��v } ��� � �dm � _ �
mi|
jfYl^:z .mut ��vH} .mut�3�v)�F^]y�gJh[ef^a^]�V^:omk&��z[w[hlj!w[��gJy�^]e�qV� _ gVof^a\@gVov¨s^:x���z3m «[gVz[x .m | t ��v?}g�[�
 ¡qJz[x[��jf��q}z[e8!&	 #agVz�x !&	�	 #6gVof^ajvYRh[e�efgVjm��et�F^]xÄ�

{[���Levefh�\0^%��q}oagV��� q�n � � t{q ab_ v+} �¸gVz�x>jfY[^]of^%^�il��efjfe6efqJ\%^��Tn �´efh[y5Y°jfY[gVj � t _�a ��v/} �V�
X�Yl^]z .� t _�a �Sv�} 3.�!Yl^]of^ 3s} �Vq n � .�� t _�a qSvB}i� �0gJz[x0.� t � ab_ v�}i��� � �Hm � _ �Lmi|'jvYl^]z.mut �Sv�} �±gJz[x .m | t ��v�} .m | t 3�v���^:y�gJh[em^&^]�V^:omk>q}hljfw�hlj�wl��gVy�^]e�qV� _ gVof^�\@gVov¨s^]xµ��zNmi|��
 ¡qJz[x[��jf��q}z[e8!&	 #agVz�x !&	�	 #6gVof^ajvYRh[e�efgVjm��et�F^]xÄ�

� ���Levefh�\0^@��q}o6gs��� q�n � � tJq a _ vd} � t _�a q�v/} �[«®jfYl^:z .� t � a _ v/} .� t _�a �Sv/} �¸gJz[x .m t ��v }.m | t ��v���qJo�^��J^]ofk�w[gV��o�qV�D\@gJof¨}��zluJe�m gVz[x3mi|'evh[y5Y.jfY�gsj+m � _ �Lmi|��� ¡qJz[xl��jm��qJz�e8!Q	 #�gVz�x!&	�	 #6gJom^ajfYRh[e!evgsjf��em��^:xÄ�
Ð�q��À��� � 6ze@«}jfYl^�zl^�j)w[om^]�R��q}h[em��k0x[^��Fzl^:x%��qJo � } � p «}�U� ^V� ��t � p v5«Revgsjm��em��^]epjfYl^Lof^]ÂRhl��of^]\%^]z}jfe
qV�pjfY[^%w[ofqJwFqJef��jm��qJzÄ� �Lq��)^��J^]oagVzlqJjfYl^:o�gJz[x>ev\@gs����^:oaefqV��hljf��q}z±��eaq}�ljfgV��zl^:x°�}k±jfY[^%of^]efjfof��y�jm��qJz±qV���t � p v6jfq>jfY[^�em^]j�qs�!wl��gVy�^]e .e } � 3 � e . c �gn � 3 � �!���!Yl^:om^ � ��e�jfY[^�om^�½�^�il���V^&gVz�x
jvofgJz[ef��jf���J^ay���q}efh[of^6qs� jfYl^�of^���gsjf��q}z�� uJ���J^]z.�Jk 3�� � 
 c _ n � �

t � q3n � � t _�a q�v$}D� 1 c q3n � � tJq a _ v$}�� 1 3G} � q3n � . � tJq a _ v$}g���%v��
t � q3n � � t{q ab_ v$}D� 1 c q3n � � t _�a qSv$}�� 1 3G} � q3n � . � t _�a qSv$}g���%v

�<� ^V�D�¡^L�Fovemj)��^]j¡��zS��t�� v¡gs���Pw[��gJy�^]e¡qs� ��t � p vpjfY�gsj�gVof^�w[ofqJwF^]ofjm��^]ep��z � gVz[x���jf^]ovgsjf���J^���k@gJx[x�gV���
qJjfYl^:ofe�w[��gJy�^]e!qs� ��t�� p v�jfY[gVjLgVw�w�^:gVove�gVe�½�q��3gVovya��z�efy]om��wljm��qJz�e�qs�¢wl��gVy�^]e!gV��of^]gJxlk���z[y�q}ofwFqJovgsjf^]x
��z8��t�� v�� � j���e���z¸emq}\%^6ef^]z�em^6jfY[^�emjvofgVjm����^]x.efh��[zl^�j�qV� ��t � p v)��z[x[h[y�^]x¸�}k �´�

¾R��z[y�^S��t��)v���e�ev\%gV����^]o�jfY[gJz;��t��8v��!Yl^:z � � ��«DjfYl^:om^���e���^]eve
	 ��qJeve�qs�!y�qJz[y]h[ofof^]z�y�k �'�!Yl^:z
of^]w[��gJy���zlu>zl^�jj���}k���t�� v�jvY[gVz´�!Yl^]z¹��j0��e�of^]w[��gJy�^]x¥�}k���t��Xv5� � � ^V�µjfYl^���z}jf^]ovz[gs����¦:gsjf��q}zµqV�
\%q}om^�w�omq}w�^:omjf��^:eL��e�w�gs��x>�}k¸g���q}efe���z°y�q}z[y�h�ofof^]z[y�kV�L��jaqJz[^�^�iljvom^:\0^0�Ã�¡�¡^0�)gJzJjags��� evh[�[ef^�jveLqV�
w[��gJy�^]e�jfq&��^�of^]w[of^]ef^]z}jf^]x�jvYl^]z.jvYl^�om^:efh[��jf��zlu&efklemjf^]\ �F^]y�qJ\%^]e�y�qJ\@wl��^�jf^���k�em^:ÂRhl^]z}jm��gs�<�

ÅBomq}\�npofqJwÄ�'_:�0gJz[x.npofqJwÄ�";V~0��j���qV����q��!e¡jvY[gsj
� � Î��pÎ � � � ��Î�=� � U+�"�R�G��� 9F�V1T�2	��+*,MY� � ��6��.�2��	�[�MZ�G� �2�2���4O��=��� �=[�MZ� ����!L�V����[2� �%�2���4�.	���!&�213>�	�!�� �
�G��� 9F�21T��!Q� ��!Q	 OH�21��L�.!Q��	B����!L>�	�!�� 	 �����X���&*�� 	��R�G��� 9�	����T�=� �2*�������1 >����%�������.!/�AWG!Q� ������	�!5	������X	 �
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X�Yl^@y�q}ofof^]evwFqJz[xl��zlu�efjfovgsjf�Ã��^:x±nD^�jvom�Dzl^�ja��e�of^]w[of^]ef^]z}jf^]x¸��z±ÅD��uF� _%;l��Ô>qJof^�w[of^]y���ef^���k¸�Ã� � }
t5e a���a��8a�� a m (4v���e¸g¶\@gJof¨V^]x¿ef��\@wl��^¹om^]�V^]ovef���l��^°of^]y�qJzR��u}h[ovgV�l��^>zl^�j]«�jvYl^¹gVevemqly���gsjf^]x \@gVov¨s^:x
efjfovgsjf�Ã�F^]xÀn ^]jfof�Lzl^]j&��e_�D| } t�e | a�� | a�� | a mi|( v@xl^��Fzl^:x gJe%��qV����q��!e]�De |/} ��( , c e ,�� c e ,
��t6� a m (%v�@�!Yl^]of^ ��(a��e�jvYl^�xlqJ\@gV��z�qs� jfYl^���zl��jm��gs�®\@gVov¨}��z[u�« c e gVz[x�� c e gVof^axl��e�rtqV��zJj!y�qJwl��^]e
qV�
e �!Y[qJef^µof^]evw�^:y�jm���V^£j klwl��y�gs�6^]��^:\0^:z}jfe¸gVof^µzlqJjm^:x c # gJz[x�� c # ��qJo
qÇofgJzluV��zlu¶��z~e@«6gVz�x
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��t6� a m (%v  } �
	 � e . c � n � t � a m (�v�	 � � ����e�jvYl^.x[q��!zJ��gVovx¹y���qJevh[of^�qs�!jvYl^.ef^�j
��t6� a m (%v�qs�!\%qlxl^]e�qs��qJwF^]ovgsjf��q}z£��qJo�jvYl^�of^�½F^�il���J^�gVz[x¹jvofgJz[ef��jf���J^�y���qJevh[om^ � qV��jvYl^�of^���gsjf��q}z
�z}� Y
��� t � Yr 	 , � Y � ` � v)�!Yl^]of^

	 | � Yr 	 	 
 �Yt�e � ,�� e � v ��	 �}  1 t � e � ,Re � v ��	T}  1 	 | }�	 �dt�e � ,�� e � vXo
gJz[x

	 | � Y � ` � 	 
 �Yt � e � ,Re��Ev ��	 �}  1 t�e � ,�� e��%v ��	T}  1 	 | }�	 �dt � e � ,se��EvXo
� |S} � , � ��e!jvYl^0ef^�j�qs�H^��J^]z}jfeLqs� �3�LX�Yl^�½�q��Çom^]��gVjm��qJz¸��e!uV���V^:z±�}k�jvYl^���qJ����q�����z[u���x[^]z}jm��jm��^]e
�!Y[^]of^ _ n � gJz[x !8c=e � h e � n �

� | t{q ab_ v$}  x�� ��� � t�W t{qSv a _ v��!W t ��(�v���� q3n ��(
� qVjvYl^]of����em^

� | t _�a q�v$}  x�� ��� � t _�a WPtJq�v v��!W t � ( v���� q3n � (
� qVjvYl^]of����em^

� | t ! a q�v$}
�� � � ��� q3nTe � , � e��
	 | ��� qs}�	 n ��t6� a m (4v� gVz[x�	 | � Yr 	 	
� qJjfYl^:om����ef^

� | t{q a !�v?}
�� � � �Ã� q3n � e � ,Re��
	S| �Ã� qs}�	 n
��t6� a m ( v cgVz[x�	S| � Y � ` � 	
� qVjfY[^]of����ef^

X�Y[^a��zl��jm��gs�®\@gJof¨}��zluXmi|( ��e�uJ���J^]z.�Jk

m |( t{qSv$}

�
�����
����

�
m (�t{qSv��Ã� qTn���(
� �Ã� q�} c F´�!Yl^:om^ �8n ��( qJosqs} � c F´�!Yl^:om^ � �n ��(
� �Ã� q�} c F´�!Yl^:om^ � �n ��( qJosqs} � c F´�!Yl^:om^ �
n ��(
� �Ã� q�}�	 n
��t6� a m (�v cgVz[x�	 � m (
� �Ã� q�}�	 n
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q : � jvYl^�ofqJ�FqVj�h[zl��qJgJx[e�\@gVy5Yl��zl^�m � gVz[x¸ef^]z[x�jfY[^�wl��^:y�^�jfq@�F^���j�	
q ? � \@gJy5Yl��z[^ m � �)gV��jve)��qJo�g@wl��^]y�^
q �4( � jvYl^�ofqJ�FqVj���q}gVx[e�\@gVy5Y[��zl^�m � ����jfY¸g@wl��^]y�^6��omq}\ � _ %�!$# �� � w[��^:y�^]e�of^]gJxlk�jfq@�F^�jfgJ¨s^:z���ofqJ\ �F^���j �
	 � w[��^:y�^]e�q}z¸��^]��j�	
� � w[��^:y�^]e�q}z¸��^]��j �
� � zRh[\0��^:o�qs� ��om^]^�em��qVjve���z;� _ %�!$# �
� � zRh[\0��^:o�qs�Hwl��^]y�^:e���z;� _ %�!$# �
� � zRh[\0��^:o�qs� ��om^]^�em��qVjve���z;� _ %�!$# �I � zRh[\0��^:o�qs�Hwl��^]y�^:e���z;� _ %�!$# �

� �B�¡^¡��qJofuV^]j gJ��q}hljDjfYl^�wl��gVy�^]e	� a 	 a � a � a��Ga�� «VgJz[x I+gVevefqRy���gVjm^:x�����jvY�jvYl^�y�q}zJ�J^�kJqJove®�F^���jfeHgVz�x
jvYl^6emjfqJof^]e]«VjfY[��e)nD^�jvom�Äzl^]j¡y�q}z[ef��efjfe¡qs�'jvY[om^]^aefjfgVjm^a\%gJy5Yl��zl^�y�qJ\@w�q}zl^]z}jve¡gJefefqly���gsjm^:x&om^:efwF^]y�jm���V^]��k
����jfY¹\@gVy5Y[��zl^:e�m �%gVz�x m �&gVz[x£jfY[^�omq}��qJj�«®��z¹w[gVofjm��y�h[��gJo�gs���HjfYl^�w[��gJy�^]e q�r�gVof^@qJzl^�¤Sevg���^&gVz�x
y]gVz��F^L��z}jm^:ofw[of^�jf^]x�gJe¡w�omq}w�^:omjf��^:e��DX�Yl^]z�jfYl^6w[ofqJwF^]ofj k ' _ ]�����#d} q�� 1 q�� � 1 q=?��!Yl��y5Y�emjvgsjm^:epjvY[gsj
\@gJy5Yl��z[^]eBm �LgVz[xRm��6gVof^L��z�jvYl^���o���x[��^�efjfgsjf^V«R��gs��jm��zlu���q}o�g0wl��^]y�^6jmq@��^6��qJgVx[^]xÄ«lgVz�x�jvYl^�omq}��qJj
��eag·�·gV����gV�[��^���e6g3��!-�=[�MZ�aw[omq}w�^:omj k¸\%^]gJzl��z[u�jfY�gsj���omq}\ÆgJz}k¸gJy�y�^]evem���l��^�\@gVov¨J��zlu���ja��eawFqJevem���l��^�jmq
of^]gJy5Y>efqJ\%^&\%gJof¨}��zlu��J^]of�Ã��kR��zlu.jfYl��e�w[ofqJwF^]ofj kV�0X�Y[^%qJjfYl^:oaj �¡q±\%qlxl^]eaqs�)qJwF^]ovgsjf��q}zÄ«'xl��efwl��g·kV^:x
q}z%jfYl^ay�^]z}jf^]o¢gJz[x&om��uJY}j¢w[gJomjveHqs�ÄÅD��u���_4^[«}gVof^�ef��\0����gVof��k%xl^��Fz[^]xÄ� � z&Ô>qlxl^ �f� «}w[��^:y�^]epgVovom���V^)��ofqJ\
�F^���jDª6«:jvYl^�k�gJom^¡��q}gVxl^:x6�Fovemj qJz0\@gVy5Yl��zl^Pm �pjvY[gsjDw�^:ot��q}of\ÇefqJ\%^¡jfovgVz[em��qJov\@gsjm��qJz6q}z���jHgVz[x�jvYl^]z
w�hlj���z}jmq8� _ %�!$# � �DÅ�q}h[o�wl��^]y�^:e�\%g·k&�F^�wl��y5¨V^]x�h�wÄ«l�Ã�Dg·��gs����gJ�l��^J«V��ofqJ\ jvYl��e)efjmq}om^�jmq@��^�gJefef^]\0�l��^:x
q}z�\@gJy5Yl��z[^�m � ��z.q}ofxl^:o�jmq@��q}of\ g&z[^��3wl��^:y�^��!Yl��y5Y.��eLem^:zJj�jfq&��^]��jL��� � z.Ô>qlxl^ �f�m� «�\@gVy5Y[��zl^
m � y�gVz&w�omqly�^:efeDjvYl^LevgV\%^�qJwF^]ovgsjf��q}z@gVeH��z@Ô>qlxl^ � qJz@wl��^]y�^]e¢y�qJ\%��zlu���ofqJ\��F^���jp��«VjfY[^�of^]evhl��jf��z[u
w[��^:y�^]e�gVof^�emjfqJof^]x¸��z�� _ %�!$# � ��Ô°gJy5Yl��zl^
m � y]gVz±w[ofqly�^:efe�jvYl^0evgV\%^�q}w�^:ofgVjm��qJz¸gVeL��z¸Ô°qRx[^ �m� q}z
w[��^:y�^]e�y�q}\0��zlu@��ofqJ\Æ��^]��j�ª6«�jfY[^�om^:efh[��jf��zlu�wl��^:y�^:eLgVof^�efjmqJof^]x.��z�� _ %�!$# � ��Ô°gJy5Yl��zl^�m � y]gVz±gs��efq
gJefef^]\0�l��^�qJzl^@wl��^]y�^0y�q}\%��zlu���omq}\§^]gJy5Y±qs�¢jvYl^%efjmq}om^:e�gJz[x>ef^]z[x°jfYl^@of^]evhl��jf��z[u�wl��^]y�^0q}z>��^]��j  ��
Ð�qVjf��y�^�jfY[gVj�^]gVy5Y¸efjmq}om^�gs����g·kRe�y�qJz}jfgV��z[e!jfYl^�evgV\%^�¨}��z�x�qV�Dw[��^:y�^]e]«[jvY[gsjL�F^���j� ¿��eLh[em^:x.qJzl��k�q}z
Ô°qRx[^ �f�m� «sgJz[x�jvY[gsjDjvYl^�xl��of^]y�jm��qJz�qs�FjvYl^�y�q}zJ�J^�kJqJo®�F^���jfep\%g·k�y5Y�gVzluJ^p�!Yl^:z0ef����jvY[y5Yl��zlua��omq}\3qJzl^
\%qlxl^�qV� q}w�^:ofgVjm��qJz.jmq�gJzlqVjvYl^]o!qJzl^J��¾Rh�w[w�q}em^0zlq��OjvY[gsj�g&y5Y[gVzluJ^���z¸jvYl^���gJy�jmq}omk�om^:Â}h[��of^]e�jvY[gsj
jvYl��e�gVevem^:\��l��k�efY[qJw.em����jfy5Yl^:e)��omq}\�Ô>qlxl^ � jfq@Ô>qlxl^ �m� � � z�qJovxl^]o�zlqJj�jmq�y�q}zR��h[ef^ax[�Ã²P^]of^]z}j!¨}��z�x
qV�®wl��^]y�^:e�«lgJz[x�gs��efq0�F^]y�gJh[ef^LjfY[^�xl��om^:y�jf��q}z&qs��efqJ\%^ay�qJz}�J^�kVq}o¢�F^���jfe)\%g·k&y5Y[gJzluV^J«J��j)��e¡��\@wFqJofjfgJzJj
jvY[gsj]«H��^���qJof^�jfYl^.y5Y[gVz[uV^�y�gJz¥gVy�jfh[gV����k°jvgV¨s^�wl��gJy�^J«�jvYl^�efklemjf^]\�Y[gVe0om^:gVy5Yl^:x£g°emjvgV�l��^�efjfgsjf^���z
�!Y[��y5Y&^:gVy5Y�\@gJy5Yl��z[^L��ep��xl��^�����jfY�zlq0wl��^]y�^���qJgJxl^]x&gJz[x�jvY[gsj)jfY[^]of^L��e¡zlq%wl��^]y�^6of^]\@gs��zl��zlu�qJz�jfYl^
y�qJz}�V^]kVq}o��F^���jfe]«DqJzl��k°jvYl^�y�q}z}jm^]z}jve6qs��jfYl^�efjmq}om^:e�gVof^@��ovof^���^���gVz}j���Å�qJo�jfY[gVj�om^:gVefqJz°jfYl^�y5Y�gVzluJ^
of^]ÂRhl��of^]eag.efklz[y5Y[ofqJzl��evgsjm��qJz¸qV�¡jvYl^@�!YlqV��^&emklefjm^]\.� � z°q}ofxl^:o6zlqVj6jmq¸y�q}\@wl����y�gVjm^@jmqRq¸\�h[y5YµjfY[��e
^�i[gV\@wl��^!�¡^!evY[gV���BgVevefh[\%^!jvY[gsjpjfYl^:om^!��epg�\0^:y5Y[gVz[��ev\ ��q}oH����jfY[x[ovg·����zlu�wl��^]y�^]eD��ofqJ\�jfYl^ay�q��J^�kVq}o
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ÅD��uJh[of^@_·| �Hy5Y[gJzluV��zlu0��omq}\ \%qlxl^ � jfq&\0qlxl^ �f�

Ô°qRx[^ � jmq�Ô>qlxl^ �f� ©�jvofgJz[ef��jf��q}z��9���	� J ¯!�}k¸\%q��}��zlu�jfYl^0jmqJ¨V^]z¸��ofqJ\Æwl��gVy�^ � jmq.wl��gVy�^ " � jfq �f� $ê�
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\@gJy5Yl��z[^]eHm ��gVz�xsm��LjfYRh[e)om^���h[em^�jmq%w[omqly�^�^]x�gVz}k%z[^��¿wl��^]y�^a�F^���q}om^�jfYl^ay5Y[gVzluJ^LgVy�jfh[gV����k@jfgJ¨s^]e
w[��gJy�^V�DX�Yl^!nD^]jfof�Fzl^]j¡y�q}ofof^]wFqJz�xl��z[uajfq�Ô>qlxl^ � ��������jfY[^]of^���qJof^!zl^:y�^]evevgVof����k0of^]gJy5Y0jvYl^LefjfgJ�l��^�emjvgsjm^
�!Y[^]of^%wl��gVy�^]eHq���«�q�� �·«'gJz[x q ?%y�qJz}jfgV��z°qJzl^0jmq}¨s^]z°^]gJy5Y´©�jvYl^@qVjvYl^]o6wl��gVy�^]eHq,r�gVof^�^:\%w[j k[¯5�0X�Yl^
y5Y�gVzluJ^%y]gVzµjfYl^:z¹jfgV¨V^%w[��gJy�^±©��Bom��zlu¸qs�)jfovgVz[ef��jf��q}z
� ����� 'D¯ê��X�Yl^:z£jfYl^&nD^�jvom�¡zl^�j�y�qJovom^:w�q}z[xl��zlu
jfq�Ô°qRx[^ � ��ea��z�gVy�jf����gVjm^]xµem��z[y�^%gV���D��jfe6wl��gVy�^:ePq r gVof^�^]\@wlj k±�!Y[����^@jfYl^%nD^�jfof�Hzl^�j�y�qJovom^:w�q}z[xl��zlu
jfq°Ô>qlxl^ �m� �F^]y�qJ\%^]e%gVy�jm���V^V� *L�Ly�q}h[ofef^�jvofgJz[em��jm��qJz�e�� ����� J gJz[x� ������'O\0h[efj0xlqµjfYl^¸em��\%����gVo
y5Y�gVzluJ^]e)��qJoLgs���'jfYlq}em^�gJefef^]\0�l��k�efY[qJw[e�jvY[gsj�gVof^6y�qJz[y�^]ovzl^]x¸�}k�jvYl^�y5Y[gJzluV^J�¢Ñ£^�jfYl��z[¨�jfY[gVj!jfY[��e
^�i[gV\@wl��^V«[^]�V^]z¸jvYlqJh[uJY¸ÂRhl��jf^�ef��\@wl��^V«F��e�om^:w[om^:em^:z}jfgsjf���J^�qV�¢g&emq}\0^�¨}��z[x¸qs�¢xlklz[gJ\%��y�y5Y[gJzluV^:e���z
x[��efjfof����hljm^:x.efklemjf^]\@e]�
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jvYl^¡gJy�jf��q}z[e'qV�lgVuV^:zJjve'jvY[gsj om^]uJhl��gsjf^¢emq}\0^¡xl��efjfof���[hljm^:x�efkRefjm^:\.�D¾}jvofgVjm����^]x�nD^]jfof�}zl^]jfe�em^]^]\ÒjmqL�F^¡g
�)^�����¤SgJx[gVwljf^]x���qJov\%gV����ev\Ò��qJoDjfY[��eH¨}��z[x�qV�Bef��jvh[gsjf��q}z[e]��Ñ£^�y�qJz�em��xl^]oDga�)qJov¨V½Fq��´emklefjm^]\�y�qJz�em��emjf��z[u
qV�DgVuV^:zJjve�^�i[y5Y[gJzluV��zlu@x[gsjvg&�}k�gVefklz[y5Y[ofqJzlq}h[e�\%^]evefgVuV^�w[gVevef��zluF�¡X�Yl^�efklemjf^]\ ��eLxl^]evy�of���F^]x¸�}k�g
�Bzl��jf^%gJy�kly�����y0xl��of^]y�jf^]x°uJovgVw[Y±����jfY°qJzl^@efqJh[ovy�^%zlqlxl^%gJz[x>q}zl^@em��z[¨±zlqlxl^J��ÐLqlxl^]eaqV�¡jfY[^0u}ofgJw[Y
of^]w�om^:em^:zJj!gVuV^:zJjve!�!Yl^:om^:gVeLjfYl^%gVovy�e!qV�¢jfYl^0uJovgVw[Y±of^]w�om^:em^:zJj�y�qJ\@\0h[zl��y�gsjf��q}z±y5Y[gVz�zl^���eL�F^�j �)^�^:z
jvYl^]\.� � z�qJovxl^]o¡jmq&w[ofqly�^]^]x�y�qJovom^:y�jf��kJ«Rg0jfgJef¨�efYlq}hl��x�^]z}jf^]o�jfY[^6efklemjf^]\ gVj¡��jfe�efqJh�ofy�^agJz[x���qJ����q��
gJz}k¸w�gsjfYµjmq.jfY[^@ef��z[¨B�%¾}q±xl��²B^:om^:zJj6w[gVjfY[e6y�q}ofof^]evwFqJz[x±jfq���gJom��qJh[e6\@gVz�zl^]oveLqV�¡y�q}\@wl��^]jm��zlu¸jfYl^
jvgVev¨B� �+½�q��³qs�'jvYl��e)u}ofgJw[Y@uV���V^:epg�of^]w�gVofjm��jm��qJz@qs�®w�gsjfY�e¢��ofqJ\ efqJh[ovy�^!jfq0ef��z�¨F�DÅFqJo¢jvY[gsj�w[h[ovwFqJef^
��j6��e�y�qJz}�V^:zl��^]z}jLjfq¸gJx[x>q}zl^%�Fy�jf��jvhlqJh�eagJofy H (%��omq}\§jfYl^&ef��z�¨±jmq.jfYl^�efqJh�ofy�^V��Ñ£^&om^:y�gs��� jfY[gVj6g
½Fq�� ��e¡jfYl^:z�g0\%gJw�gVevef��u}zl��z[u�g�zlq}zR¤ zl^�u}gsjm���V^L��z}jm^]uJovgs�F�¡^]��u}YJj¡jmq0^]gVy5Y�gVovy!emq0jfY[gVj¡��z&^:gVy5Y�zlqlxl^
jvYl^�jfqVjvgs�p�)^���uJY}j�qV��jvYl^�^:z}jm^]of��zlu°gVovy�e���e�^]ÂRh[gs�¡jmq>jvYl^�jfqVjvgs�p�)^���uJY}j�qV�!jfYl^�^�il��jf��z[u°gVovy�e]�¸Å�qJo
��z[efjfgJz[y�^!jvYl^�½�q�� of^]w[of^]ef^]z}jf^]x%��z@ÅD��u��F_]��y�qJovom^:efwFqJz[x�eDjmq�g�y�^]ofjfgV��z&wFqV����y�k0qV�'om^:w[gVofjm��jm��qJz0��qJopjfYl^
jvgVev¨Re�^]z}jm^:om��zlu&jfY[^�emklefjm^:\ �¢��qJo�^:gVy5Y.em��i.jvgVev¨Re�^]z}jm^:om��zlu&jfY[^�emklefjm^]\@e�j �)q�gVof^�xl��om^:y�jm^:x¸jmq�zlqlxl^
;�gVz[x.��q}h[o!jfq�zlqlxl^�{�ÁBzlqlxl^8]&efY[qJhl��x±om^:y�^]���J^�jfY[of^�^�jvgVev¨Re���ofqJ\Æzlqlxl^�{@��q}o!^]gJy5Y.jfgVev¨.om^:y�^����V^:x
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x[^�jm^:of\%��zl^]e6g.��qJgVxµofgVjm^0��qJoa^]gJy5Y°zlqlxl^J«Ä��qJo6��z[efjfgJz[y�^%��zµjfY[^&^�i[gV\@wl��^0qV�¡ÅD��u��D_]��jfYl^&��qJgJx°ovgsjf^
qV��z[qRx[^��¸��e K < } �O �!Y[^]of^]gVe6jvYl^&��qJgVx¹ovgsjf^%qV�!zlqlxl^�|���e �< � � z¥y�gVef^@jfYl^:om^�gJom^�\%qlxl���Fy�gVjm��qJz[e
��zµjfYl^&wF^]om��qJov\%gJz[y�^%qs��emq}\%^%zlqlxl^:eaqJzl^&\@g·k±����evYµjmq±\%qRx[�Ã��k>jvYl^&y�h[ovof^]z}jL½Fq�����Å�q}oa��z[efjfgJz[y�^
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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