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§�o�zZlKh�zmx�u���o��~hjiW�µiK�mo+}~�~o��~iK}y©Wo��{��o�lK�~�~hmiyuwv~o+�IiK}~h��¬« ��zw}~�~o��I« lKhmuwvyx{z|o3u�zw}~hmo3���~o�hm�3�jo3lW}<� �~o
zw�����3u3iWnDn�}~�yx�u3l�zmx�iK�~�|�j®¬iK�~�~�3o
�m}~h���o3�ûnD��z|v~iy��o3�X�~o�kW�3iKnZ��zwh�x�o�l����3l�zwi�x�hjo�¯3°�iW}~�)hj�3�m}~nDiW�~�µ�I« lK�IiKhm�
�¬« ��zwl�z��~oª�¬« lKh�z��~oª��l��y��lK�yx{³Xu3l�zmx�iK����z|hml�z|�3k�x�²<}~o�o�z���oª�¬« lW��l��{�y�mo��3u3iW��iWn´x�²�}�o���o	u3o3�"hj�3�mo3lK}��! #"��%$|�
l3©�lW�Kz2�~o¦��iW�~��o3hZ��o3��kKhmlK�~�~o3�D�{x�kW�~o3��o�z+��o3�2l3©�lK�Kz|lKkWo3�Do3�mu3iKnZ�yzw�3���~oS��l nZ��z|v�iy�~o�²�}�o¦�~iK}~�
�~hjiW�µiK�miK�~��¯µ¶�o3��nZiy������o3�	�~hmiK�~lK�yx{�{x���zwo3���µ®ÄiW���~�3�_�j}~h��~o3�qu3iW�~��z|hj}~u�zmx�iK�~�	kK�3iWnD��z|h�x�²�}�o3�	lW�j�miyu�x��3o3�
·D�~o3�ª�~hmiyu3o3�j�m}~�
�IiK�~u�zw}~o�����l����3l�z|i�x�hmo3���y�miK�Kz	o3�~�m}�x{z|o	x��Kzwhmiy�~}yx{zw�& #" / $w¸~�~iK}~�ªnDiW�Kz|hjiW����u3iKnZnDo3�Wz
�yx{©Ko3hm�jo3��u���lW�j�mo3����oC��hmiK�y���3nZo3���I« ��©�l���}~l�zmx�iK� �~o��Io3h�®¬iKhmnDlW�~u3o3��iW} �I« iW��zmx�n�x��jl�zjx�iW�Ç�~o2hj�3�mo3lK}��
�jo�hmlKnZ�3�~o3�Kz�lK}¦u3l���u3}y�"�µ« o3�m�µ�3hmlK�~u3o3�ª�~o�®ÄiW�~u�zjx�iW���~o��{��o3�	�~o3�q�~hmiyu3o3�j�m}~���IiK�~u�z|}�o����	�miK}~��±{��lKu3o3�Kz|��¯
¶�o3�q�~h�x���u�x��~lW}<�Shj�3�m}y�{zwl�zw��lK�~l��{��zjx�²<}~o3��lK�m�jiyu�x��3��lK}¦nZiy������o��µi�x��m�miK�yx�o3�2v~iKnZiKkK�3�~o��miK�Wz��~iK�~�~�3�
�~lK�~�
��o'"���¯�¶�o3��nDiy�~����o3�"����}~��u3iKnZ����o|�~o3�
�miK�Kz�lK�~l��{�y�mlK�y��o3����lWh���x�n�}y��l�zmx�iK�ZiK}+�~lWh�uwv~lW��kWo3nDo3�Wz
�I« o3�j�~lKu3o( )"��*$w¯<¼��´hm�3�m}�nZ���~o3�"�~h�x��~u�x��~l���o3�"�~hjiW��h�x���z|�3��nDl�zwv~�3nZl�zmx�²<}~o3�)�~o3�
�~hmiyu3o3�j�m}~���µiK�~u�z|}~o����
o�z	�~o3���~l�©�lWkKo3�ª�~}+�y��lK�C}�zmx{�{x��m�3���~lW�����¬« lKh�zjx�u���o_o3��zª�~hmiK�IiK�m��o3�ClK�~�~o|��o�¯

¶�o3�ªnZiy�~����o3��x��Kz|hjiy�~}yx{zw����lW�~�ªu3o�zªlKh�zjx�u���o_�jo3n��y��o3�Kz�kK�3�~�3h�x�²�}�o3��o�z	��o�©�hjl�x�o3�KzªzwhmiK}y©Wo3h�·Z��« lW��±
�y�{x�²<}~o3hª��lW�~�ª�µ« lW}yzwhmo3���~hmiK�y���3nDo3���~oqhm�3�jo3lW}<�+�~o�u3i��{��o3u�z|o����~o�z|hmlK�~�j�IiKh�z�o�z	�~o_��x���z|h�x��~}yzjx�iW�I¯
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¶�lËnDiy�~���{x��ml�zmx�iK�+�~o�hm�3�jo3lW}��~hj�3�mo3�Kz|�3oq�~lK�~�	u3o�z�lKh�zjx�u���o���o�©�hjl�x{z�z|hmiK}y©Ko3hª·Ë��« lW�~���{x�²�}�o3h��~lK�~�
�~o3}<�V�~iWnDl�x���o3���~oShjo3u|v~o3hju|v�o3���~h�x���u�x��~lW}<�
.
��o3�+nZ��zwv~iy�~o3���~o»�y��lW��x{³Xu3l�zjx�iW� ��z|hjl�zw�3k�x�²<}~o+o�z+��l
nDiy�~���{x��ml�zmx�iK�_�3u3iK�~iKn�x�²<}~o!��o3��hm�3�mo3lK}��_�~o"zw�����3u3iWnDn�}~�yx�u3l�zmx�iK�~�|¯�°�iW}���l��{��iK�~�!�I« lK�µiWhj��x��Kz|hjiy�~}yx�hjo
��o3�ª²<}~o3��zmx�iK�~��²<}yxµ�mo��IiK�mo3�Kz�lWu�zw}~o��{��o3nZo3�Kz"�~lK�~��u3o3���~iWnDl�x���o3��o�z�²<}~o	�¬« lK�~�~hjiyu|v~o��~hmiK�IiK�m�3oª�µo3}yz
u3iK�Kz|h�x���}~o3h�·Dhm�3�jiW}~��hmo�¯

/10#2 3547698;:�<>=?<>=A@>BDC�E;FHG(I
C�6JFD:1ELK*6�M9C�6J4�NOFDPRQR=
¶�o3��nZ��z|v�iy�~o3�"�~o��y��lK�yx{³Xu3l�zmx�iK�Z�~oqhm�3�jo3lW}��D���3u3o3�m��x{zwo3�Kz�}~�~oq�~o3�ju3h�x��yzjx�iW������z|l�x{�{���3o��~}�hm�3�jo3lW}

��zw}~�yx���l�x��~��x�²�}�o��~o���l2�~o3nDlW���~o�o3�Sz|hjl�³9u�iW}­o3�¦lKu3u3�3���µlK}��­lW���~�3o3��±Pu�x��y��o3��¯)§�o�zjz|o��~o3�ju3h�x��yzjx�iW�
�~}�®Ä}yz|}�hªo3��zª��o�hm�3�j}y�{z|l�zª�I« }~�~oqo|��z|hmlK�µi���l�zmx�iK�ZnDl�zwv~�3nZl�zmx�²<}~oª�~oq�¬« o|��x���zwlW�Kz��jo���iW���~o3}<��iK}�z|hmi�x��
�ju3�3�~lWh�x�iW�ª�µ« ��©Wi���}yzmx�iK�I¯TS���®ÄlWu3o��~o�u3o�zjz|o���o3nZlK�~�~o���iW�2uwv~o3hmuwv~oq·Zuwv~i�x���x�h�o3�Kzwhmoq²�}�o���²�}�o3�	lWhju|v�x{±
zwo3u�z|}~hjo3�	�Ii�z|o3�Kzjx�o��{��o3���µ�~iK�Kz�iK� o3��zmx�nDo���o3�_u3i%Uyz|�qo�zq��o3�_�µo3h�®ÄiWhjnZlK�~u3o3�ª�~hm��©<x���x�iW�~��o�����lK} nDi3�Wo3�
�~o´u3l���u3}y�����~��z|l�x{�{���3�q�m}~h���oZhm�3�jo3lW}µ¯I§�o3�qu3l���u3}y���_��o3nZlK�~�~o3�Kzª��o��y��}~�q�miK}y©Ko3�Wzq��o��~��©Ko���iW���Io3nDo3�Wz
�~oq�~hjiWkKhmlKnZnDo3�!�I« iK�yzmx�n´x��ml�zmx�iK�I¯~§�o3u�xµ�~iW���~o��~o3�ªhj�3�mo3lK}��+u3iK�y³XkK}~hm�3�
�~lK�~����o_����z|l�x{�û·��¬« v�iWh�x��3iW�
©<x��m����o�zZ�Io3hjnZo�zq�¬« o3��zjx�nZl�zmx�iK� �~o3��x��~�yx�u3l�z|o3}�hm���yx��mu3h�x�n�x��~lK�Kz|��¯�§�o�zjz|o+u3iWnD�~lKhml�x��miK� lK�IiK}yzjx{z´lK}
uwv~i�xå�2�I« }��~o�lKhmuwvyx{z|o3u�zw}~hmoª�µiK}~h���lW²<}~o��{��o�iK�ËlK�~l��{���jo���l�z|hmlK�~��x{zmx�iK�Ë�~o��¬« o|��x���zwlW�Kz	·���lDu�x��y��o�¯
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s	x��~��xX�~�3u3h�x{z|o���u3o�zmzwo�nD��z|v~iy��i���iKk�x�o
�I« o3��z��~lK��u3iKnZ�y����zwo���lW�~�¹��l�nZo3�m}�hmo�i���o��{��o��~i�x{z���« lKu3u3iKn�±
�~lKkK�~o3h���o	hm�3k���o3���IiK}~h��Wo3�ËlKnZiK�KzU�<����lK�IiKhmo3h¹}~�~o	�{x���z|o��I« lWhju|v�x{z|o3u�z|}�hmo3��±Pu�x��y��o�·�z|o3��z|o3h�o�zU�<o3�+l3©�l��¬�
�~��zwo3hmn´x��~o3h!��o�u3lKhmlKu�z|�3hmoª��x�kW��x{³Xu3l�zjx{®!iW}��~iK���~o3���yx��I�3hjo3�~u3o3��u3iW����z|l�z|�3o3��¯<s��¬« v~o3}~hjo�lKu�z|}~o��{��o���u3o3�
hj�3k���o3�ª�jiW�Kz�����lK�IiKhm�3o3��o3nZ��x�h�x�²<}~o3nZo3�Kz��~lKh���o3�	o|���Io3h�z|�����~iK�Kzª��o�h�����o�u3iK�~��x���z|o�·Zhmo3��z|hjo�x��~�~hmo�o�z	·
��x�nZ�y�{x{³Xo3h���o�uwv~lKnZ���~o��¬« lW�~l��{�y�mo�¯)§�o�zjz|o�lK�~�~hjiyu|v�o�nZlK�yx��~}���o_}~���~iKn��~hjo��~o��~lKhmlKnZ��zwhmo3�"u3iK�~��x{±
�~�3hjlW����o  Ä�¬« o3�~�jo3n��y��o	�~o3���~iK�~�~�3o3�
�~�3u3h�x{©�lW�Kz���o�hm�3�jo3lW}µ�<�ml��~o3nDlW���~o��K�miK�Zzwhml�³Xu $!²<}yx)�~o��miK�Wzª�~lK�
zwiW}~���Io3h�zmx��~o3�Kzw��©�x���±?·�±Ä©�x����~o��¬« iW�y��o3u�zjx{®��I« ��zw}~�~o .9��o�uwv~i�xå�­�µ« }~�~o�lKhmuwvyx{z|o3u�zw}~hmo�¯�+yo3}y��o3��u3o3h�z|l�x��~o3�
u3lKhmlKu�z|�3h�x���zmx�²<}~o3����z|l�zmx���zmx�²<}~o3���miK�Wz���x�kK�yx{³Xu3l�zmx{©Ko3���ûnZl�x�����l2nD��z|v~iy�~o�}yzjx{�{x��m�3oD�~o��µo3hmnZo�z��~lW���~o
��o3��x��~o3�Kzmx{³Xo3h�¯)§�o3h�zwo3���µ�~o3��u3iW�~��x��~�3hml�zmx�iK�~�ª²<}~l��{x{z|l�zmx{©Ko3�_k���iW��l���o3���Io3hjnZo�zmzwo3�Kz�·+�¬« o|���µo3h�z��I« l�©Wi�x�h
}~��o�x��~�3o�l2�~h�x�iWh�x"�m}�h���o3��u3lKhmlKu�z|�3hmo3�ª��} hj�3�mo3lK}S²<}yx"®Äl3©WiKh�x��jo3�Wz�zwo��"iW}»z|o���u|v~i�xå�µ��nDl�x���x{����« lWk�x{z
�I« }��~o_lK�~�~hjiyu|v�o	o3nZ�yx�h�x�²<}~o�o�z�x��~u3o3h�z|l�x��~o�¯

¶"« x�kW��iWhjlW�~u3o
�~o3��®ÄlWu�zwo3}~hm�)�yx��ju3h�x�n�x���lW�Kz|�µx��Kz|o3hj�yx{z"�3kKl���o3nDo3�Kzû�~o�nDl�� zwh�x��mo3hµ��oª�~iKnZl�x��~o
�~o�©�l��{x{±
�yx{zw���~o3��u|v�i�xå���m}~kKkK�3hm�3�
.UiW�qx�kK�~iKhmo)��}~�j²�}µ« ·�²<}~o��y�Ii�x��Kz���o3�!u3iK�~u���}~��x�iK�~���I« }��~o���zw}~�~o��Io3}�©Wo3�Kz	��z|hjo
hj�3}yzmx{�{x��j�3o3���U�m}~h��I« lK}yzwhmo3�)hm�3�jo3lW}��µ�U�IiK}~h)�I« lK}yz|hjo3�)�mu3�3�~lKh�x�iK�)�~o�u3hji�x��j�mlK�~u3o"iK}��I« lK}yz|hjo3�ûvK�y�µi�zwv~�3�mo3�
�~oªu3i%Uyz"o�z
�~oª�Io3h�®¬iKhmnDlW�~u3o���¯7§�oª�µi�x��Kz"o3��z"�I« lK}yz|lK�Kz"�y��}~�¹x�nZ�µiWh�z|lK�Wz�²<}~o���o3�
��z|}~�~o3�¹��z|hjl�zw�3k�x�²<}~o3�
�jiW�Kz	��}~��z|o3nDo3�Wz��~�3u3o3�m�jl�x�hjo3�ª��iWhj�m²<}I« x{���¦l2hm}��yz|}~hjo��~lK�~���¬« ��©Ki���}�zmx�iK�½��}¦hm�3�jo3lW}µ�)²<}~oZu3o��ji�x{z�o3�
zwo3hmnZo3�´z|o3uwv~�yx�²<}~o���u3iKnZnDo3hmu�x�l��ªiW} hm�3k���o3nZo3�Kz|l�x�hmo�¯
¶�lº�mo3����x��yx{�{x{zw�¦�~o3�+u|v�i�xå�ÅlW}��VvK�y�µi�zwv~�3�mo3�
�I« ��zw}~�~oªhjo3u3iW}y©yhjoª�~iW��u	�~o3��o3����o3}��Do3�j�mo3�Kzmx�o������~lK�~�
��o�u3iK�Wzwo|��z|oªlKu�z|}~o��~�~o3�
z|�����3u3iKnZn�}��yx�u3l�zjx�iW����¯

/10D/ 35:�<>4�BDFDK C 6�FD:1E <&= M94�K =�COQ @ :�Q;M B�
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¶"« lW��l��{�y�mo��3u3iK�~iKn�x�²<}~o��~o3�´hm�3�mo3lK}�� �~o+z|�����3u3iKnZn�}~�yx�u3l�z�x�iK�~����« lW���~}yx�o��~h�x���u�x��~l���o3nDo3�Kz´�j}~h

�¬« o|���y��i�x{z|l�zmx�iK���~o���z|l�zmx���zmx�²<}~o3�µk���iK�~l���o3���m}~h)��o�hj�3�mo3lK}_o�z!�j}~h)��l��~o3nDlW���~o�¯ S
�{��o��I« l"��}��m²<}I« ·���hm�3�mo3�Kz
�~lK�+�m} x��Kz|�3kKhmo3hD�~o2®Äl��3iK� �ml�zmx���®¬l�x��mlK�Wzwo���o3�Ëu3lKhmlKu�z|�3h�x���zjx�²�}�o3���j�~l�zmx�l���o3�Z�~o3�Dhm�3�mo3lK}��µ¯�¶�lº�mo3}y��o
lK�~l��{���jo_��o3�ª²�}�lW�Kzmx{zw�3���I« lW���Io�����iK}2�~o_��x{z|��z|hjlW���m�µiWh�z|�3�!o3��z	hm�3�~}~u�zwh�x�u3o	��}yx��m²<}I« o��{��oq�~oq�~hmo3�~��o3�
u3iKnZ�yzwo��yxX��l�u3lK�~lKu�x{z|�ª�~}Dhm�3�mo3lK}�·�u3iK�~�~o3u�zwo3h��~o3��x��Wzwo3h���iyu3}yzwo3}~hm����x���z|lK�Kz|���<�yxX��o3��u3i%Uyz|�
lW�j�miyu�x��3�
·Çu3o�zmzwo�®¬iK�~u�zjx�iW�I¯
¼�� hm�3�mo3lK}Ç�~o2hm�3�µiW��� �~lK���~iK� �y��}~�´�~o2nZlK�yx��3hmoD�m�3�~lKhm�3o+·¦��o3���~o3nZlK�~�~o3�
�I« x��Kzwo3hmu3iK�~�~o|��x�iW�µ�7�~}�x��m²<}~o���l_��z|hj}~u�z|}~hjo"�~}�hj�3�mo3lK}��Io3hjnZo�zy��}~��z|o3nZo3�Kz�}~����lWh�z|lKkWo
�~o3�!hmo3�j�miK}~hmu3o3�
²<}~lK�~�+��o3�ª�m�µ�3u�x{³Xu�x{z|�3���m��l�zjx�l���o3����oq�Io3hjnZo�zmzwo3�KzU¯

¶�o3��lW�~���{x�u3l�zjx�iW�~���~o���l�hmo3uwv~o3hju|v~o�iW�µ�3hml�zmx�iK�~�~o��{��oªlK}�����hmiK�y���3nZo3�
�~o�hj�3�mo3lK}��+�µo3hmnZo�zjz|o3�Kz"�~o
zwhml�x{z|o3h�u3o�zmzwoZ²<}~o3��zmx�iK� �~o+®¬l��3iW�ºlK�~lW��z|�3o���iKhm�j²<}~o+�¬« iW�¤u3iK�~�~l�� z���o2�~��zwl�x{�ª�~o3��u3lKhmlKu�z|�3h�x���zmx�²<}~o3�
kK�3iWkKhmlK�~vyx�²<}~o3���~o3�ª�µo3�mi�x��~�ªo3��lWu3u3�3��iK}�o3��z|hml�³Xu�o|�~��h�x�nZ�3���~lKh���o3�	u��{x�o3�Kz|�ª��}2hm�3�mo3lK}I¯��Sl�x��ªiK�
�~o��jl�x{zq�~lK�ªz|hjlW�~}�x�hmo�u3o�zmzwo_u3iK�~�~l�x��m�jlW�~u3oqo3�2�~o3��z|o3hmnDo3�ªlWkKhm�3kK�3�����m}��mu3o3�yzjx��y��o3�ª�~lKh�o|��o3nZ�y��o��~o
nDo�zmz|hjo	o3�+��©�x���o3�~u3o�·�}��C��x{©Wo3lK}CnDlWu3hjiW�ju3iW��x�²�}�o���l�®¬iK�~u�zjx�iW�D�~o_u3i%Uyzª�~oq�~hmiy��}~u�zmx�iK���~}�hm�3�jo3lW}
� ��� .

� u3o3�)nZiy�~����o3�9�~o��~�3kWlKkKo3�Wz)�~lK�µ��o3��u3lWhjlWu�zw�3h�x���zjx�²<}~o3�X�yx��ju3h�x�n´x��~lW�Kzwo3�I�~o3�)hj�3�mo3lK}��q·	iK�yzmx�n´x��mo3h�¸

� x{���	�I« x��Kzw�3kWhjo3�Wz�²<}~oq�yx��Zu�x{��o3nZo3�Kz���o3�	�~hjiyu3o3�m�j}~�"�I« x���kW�3�yx�o3h�x�o��~o3�ªhj�3�mo3lK}��µ¯

Ü�Ü�èX� R � � R



� ����� �"����� ���q����� �
	 ��� ��-���� ��
 ���
����
�����&���� ��� �������

/10�� 35:�<>4�BDFDK C 6�FD:1E @&M9:��&C��>FDBDFDK*6�= � C I7M9:�K I7:�@>FDPRQR=
¶"« ����lW�µiKhml�zmx�iK�2�I« }~�~oDnZiy�~���{x��jl�zjx�iW�2nDlWu3hjiW�ju3iW�yx�²<}~o��~o´hm�3�mo3lK}S�~lKhml�� z��~iW��u�}~�¦iK�y��o3u�zjx{®�x�n´±

�µiWh�z|lK�KzU�ûz|lK�WzD�~lW������o2�~iKnZl�x��~oZ�~o3�´��z|}~�~o3���µ« lWhju|vyx{zwo3u�z|}~hjoZ�~o�hj�3�mo3lK}�� ²<}~o��~lK�~��u3o���}�x	�~o+��l
nDiy�~���{x��ml�zmx�iK�Z�3u3iK�~iKn�x�²<}~o	�~o3��hj�3�mo3lK}��µ¯

¶"« lW���~hmiyuwv~o2nZlKu3hmiK�mu3iK�yx�²<}~o+�~hmiK�µiW�j�3o2hmo3�µiW�joC�j}~h�}~�~oSnDiy�~���{x��ml�zmx�iK� �m��l�zjx�l���oS}�zmx{�{x��mlK�Kz���l
kK�3iWnD��z|h�x�oªl����3l�z|i�x�hmo��~o3�ªhm�3�jo3lW}��Do�z	l´�IiK}~h�iW�y��o3u�zmx{®���o3��u3iWv~�3hjo3�~u3oªl3©Ko3u��¬« lK�~l��{���jo��~hm�3u3�3�~o3�Kzwo .

� �~o��{x�n�x{z|o3h���o3�ª�~iK�~�~�3o3���~o3�ju3h�x��yzjx{©Wo3���~}�hm�3�jo3lW}DlW}��Ë�~lKhmlKnZ��z|hjo3�!��zwl�zjx���zjx�²�}�o3����z|hm}�u�z|}~hjlW�Kz|��µiW}~h���o3�	uwv~i�xå�2�µ« lWhju|vyx{zwo3u�z|}~hjo	·Zo �µo3u�z|}~o3h��yo�z���o_nDl�� zwh�x��mo3h��µo3lW}�u3iW}~�+n�x�o3}<�+��lZhjo3�~hm�3�jo3�y±
z|l�zmx{©<x{zw���<��lZ�µo3hmnDlW��o3�~u3o�o�z���lDhmiK�~}~��z|o3�m�joª�~oqu3o3����iW�~���3o3���

� �~o��µo3hmnZo�zjz|hjo��¬« o|���~hmo3�j��x�iK���yx�hmo3u�zwo���o3�!x��~�yx�u3l�z|o3}�hm���yx��ju3h�x�n�x���lW�Kz|�¹·_�~lKh�zjx�h!�~o3�
�~lWhjlWnD��z|hjo3��I« o3�Kz|hj�3o��9kWh��Wu3o�·+�~o3�	®ÄiWhjn�}y��o3�	lK�~l��{�<zjx�²�}�o3��¯)§�o3��o|���~hjo3�m��x�iW�~��nZl�z|v~�3nDl�zjx�²�}�o3���~o�©yhjl�x�o3�Kz
u3iK�~�~}yx�hjo�·ª�~o3�)u3iWnD�~lWhjl�x��jiW���~�Io3lK}~u3iK}~�	�y��}��ûhjlW��x��~o3�Io�z��y��}��ûu3iKnZ������z|o3�Xo3�Kzwhmo���o3�)�mu3�3��lWh�x�iW�
z|o3uwv~�yx�²<}~o3����z|}��yx��3��¯

� �+�miK}~v~l�x{z|o�u3iW�~��z|hj}yx�hmoª}~��o	nZiy�~���{x��jl�zjx�iW�´�~o�hj�3�mo3lK}��~iK�Wz���o��~iWn���hmo	�~o��~lKhmlKnZ��z|hjo3��o3��z��~}
n �3nZoªiKhm�~hjoª²�}�o��~lK�~�
��o3��lK�~l��{�y�mo3��o3nZ�yx�h�x�²�}�o3�"lKu�z|}~o��{��o3���<nZl�x����µiK}~h!��lK²<}~o��{��o	��l�u3iKnZ�y��o|��x{zw�ªo3��z
hj�3�~}yx{z|o�¯9¶�o��~h�x��~u�x��Io��~o��~lK�mo�u3iK�~��x���z|oqo3�2}~�~o�nDiy�~���{x��ml�zmx�iK�Ë��z|iyuwv~lK��zmx�²<}~o��~o3�	u3lKhmlKu�z|�3h�x���zmx�²<}~o3�
�j�~l�zjx�l���o3�)�~}�hj�3�mo3lK}I¯3Ê�o"��l��miKh�zwo�����l���o3�mu3h�x���zmx�iK���~}�hj�3�mo3lK}��mo
z|hjiW}�©Wo�hm�3�~}yx{zwo"lK}�����lWhjlWnD��z|hmo3�9�~o3�
�~hjiyu3o3�m�j}~�I��z|iyuwv~lK��zmx�²<}~o3�)}yzjx{�{x��m�3��o�z!��o3�û©�lWh�x�lW����o3���~o����3u�x���x�iK��u3iKhmhjo3�m�µiW���~o3�KzI·���o3�)®¬iK�~u�zmx�iK�~�~o��{��o3�
�~oDu3o3���~hmiyu3o3�j�m}~��¯µ¶�o3��u3iKnZ��lWhjl�x��jiW�~��o3�Wzwhmo�u3o3�q©�lKh�x�lK�y��o3���miK�Kz�l���iKhm�q®¬iK�~�~�3o3�q�m}�h���o3��®ÄlWu�zwo3}~hm�
o �µo3u�zmx{©Wo3nDo3�Kz´��x��mu3h�x�nDlW�Kzw��.)��o3����lWhjlWnD��z|hmo3���~o3���~hjiyu3o3�m�m}�����zwiyu|v�lW��zmx�²<}~o3��¸ûo�z��¬« iW� nDl�� zwh�x��mo´��o3�
�~iKnZl�x��~o3�)�~o�©�l��{x��yx{z|��o�z!�I« x���u3o3h�zmx{zw}~�~o
�m}~h)��o3�!hj�3�m}y�{zwl�zw�)iW�yzwo3�<}~��¯UÊ�o��y��}~�¹u3o�zmz|o
lW���~hmiyuwv~o�®ÄiW}~hj�yx{z
}~�DnZiy�~����oª���y�Wzwv~��zmx�²<}~oª��oª��l�®¬iK�~u�zmx�iK���~o	��hmiy�~}~u�zjx�iW����o3���jo3h�©<x�u3o3�"�~o�z|�����3u3iKnZn�}~�yx�u3l�zmx�iK�~���7²<}yx
�~hjo3�~�+o3�Cu3iKnZ��z|oª��o3�ª�j�I�3u�x{³Xu�x{zw�3���j�~l�zmx�l���o3����}Ë®ÄiW��u�zmx�iK�~�~o3nZo3��z���}Chj�3�mo3lK}I¯

§	« o3��z	�~lK�~��u3oqu3lW�~hjo	²<}I« x{��®¬lK}yz��{x�hmoqo3���~lKh�zmx�u3}��{x�o3h���o3�ªvK�y�µi�zwv~�3�mo3���~oqnZiy�~���{x��jl�zjx�iW��hjo�z|o3�<}~o3�
 )" / $|�µ²<}yx!u3iKnZnDo��~lK�~��zwiW}yzwo_nDiy�~���{x��ml�zmx�iK�+u3iWhjhmo3�m�µiK�~�~o3�Kz�·+}~�2u3iKnZ�~hjiWn´x���o3�Kzwhmoq��o�hm�3l��{x��mnDo
o�zª��o3�ª�µiW�j��x��yx{�{x{zw�3���~o�zwhml�x{z|o3nDo3�Wz�nZl�z|v~�3nDl�zjx�²<}~o�¯
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g!iK}~h��¬« o3�m�jo3�Kzmx�o��¬�U��o3�!hm�3�j}y�{z|l�z|��lK�~l��{�<zmx�²<}~o3���~iK�~�~�3���~lK�~�)��o&"
���jiW�Kz!iK�yz|o3�<}~���jiW}����¬« vK���µi�z|v~�3�jo

�I« }��~o�hj�3�~lWh�zmx{zjx�iW��l����3l�z|i�x�hmoª�~o3��lW�µiK�~�~�3�"o�zª�~o3��u3iKnZn�}yzwl�zwo3}~hm���jo���iW�D�~o3���~hmiyu3o3�j�m}~�!��o�g!i�x��m�jiW�
�j�~l�zjx�lW}<�+v~iKnZiKkW�3�~o3��¯��Ð���ªu3iK�~u3o3hm�~o3�Kz��~h�x���u�x��~l���o3nDo3�Kz���o3�ª�~lKh�zjx�o3��lWu3u3�3��o�zªz|hjl�³Xu��~o3�ªhm�3�jo3lW}��µ¯

¶�o��Ii�x��KzZ�~o��~�3�~lKh�z��~} nDiy�~����oËo3��z�}~�~o�hm�3��lWh�zmx{zmx�iK�Ç�~o3��lK�IiK�~�~�3���~lK�~����o��y��lK�¤�mo���iK�º}~�
�~hjiyu3o3�m�j}~�_�µiK�~u�z|}~o����~o+g!i�x��j�miK�I�
²<}yx�z|hmlK�~}yx{z��~o�nDlW�yx��3hjo���x�nD�y��oD��o3}~h�hm�3��lWh�zmx{zmx�iK�Sx�hjhm�3kK}y�{x��3hmo�¯
¶�o�nZiy�~����o	�j}~�~�µiW�jo	lK}~�m��xI²<}~o���o3����
_}~���ª�~}Ëhj�3�mo3lK}Z�~o3���yx��µ�3hmo3�Kz|���yx{©Ko3lW}<��vyx��3hjlWhju|vyx�²<}~o3���y�jiW�Kz
�3kKl���o3nDo3�Kz�hm�3�~lKh�zjx���l����3l�zwi�x�hjo3nZo3�Kz	�~lK�~�	��oD�y��lK�I�)o�z�®ÄiWhjnZo3�Kz_��o3���~hjiyu3o3�m�m}��	�~o�g!i�x��m�jiW�µ¯�§�o�zmzwo
vK�y�Ii�z|v��3�moqo3��z	�y��}~���yx��mu3}�z|lK�y��o_o�z��~o3nZlK�~�~o�}~�~oª��}~��zmx{³Xu3l�zmx�iK�I¯JS��2o �µo�zU�9iK�2�Io3}yzªx�nDlWk�x��~o3hª²<}~o
��o��~hmiyu3o3�j�m}~�!�µ« x�nZ�y��lK�Kz|l�zmx�iK���~o3����
_}��~��o3��z�����z|o3hmn´x��~���~lKh�u3o���}yxµ�~oª��l�hj�3�~lWh�zmx{zjx�iW���~o3��lK�IiK�~�~�3�
·Ç�~o3�m�jo3h�©<x�h�����lW�~�D}~�~o�iK�yzmx�²<}~o2�I« iK�yzjx�n�x��ml�zmx�iK�º�~o��¬« lKhmuwvyx{z|o3u�zw}~hmo+�~}¤hj�3�mo3lK}I¯
Ê�lK�~����lºhm�3l��{x{z|�
u3o3�µo3�~�~lK�Kz_��l­�y��lWu3o´��l�x��j�m�3o+·S�¬« iK�yzmx�n´x��ml�zmx�iK� �joZzwhmiK}y©Wo+hm�3��}yx{z|oD�~lWh���o3��u3iK�Kz|hjl�x��Kz|o3��n�}y�{zjx��y��o3�
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²<}yx��I�3�jo3�Kz��j}~hq��oËuwv~i�xå�Ç�~o3�q�{x�o3}��º�µ« x�nZ�y��lK�Kz|l�zmx�iK�¦�~o3����
q}~�~���~}Çhm�3�jo3lW}I�Io�z´²<}yx�hm�3��}yx��mo3�Kzq��l
nDl�� zwh�x��mo
�~o
�¬« iW�µ�3hml�z|o3}~hµ�m}�h)��l	��iyu3l��{x��ml�zmx�iK�_�~o��mo3����x{z|o3��¯W§�o3��u3iK�Kz|hjl�x��Kz|o3���3o|��z|o3hj�~o3�µ·	��l����3nZlKhmuwv~o
�I« iK�yzjx�n�x��ml�zmx�iK�I�9lK�~�~lKhml�x��m�mo3�Kzªu3iKnZnZoq�~o3�ª®ÄlWu�zwo3}~hm�ªl����3l�z|i�x�hmo3�ª�m}�h	��o��y��lK�S�~o��¬« lKhmuwvyx{z|o3u�zw}~hmo��~}
hj�3�mo3lK}I�µo�z���}~��zjx{³Xo3�Kz��¬« vK�y�Ii�z|v��3�mo��I« }~��o�hm�3�~lKh�zjx{zmx�iK�2l����3l�z|i�x�hmo���o3����
q}~�~��¯)¶�o3�_��o3}��­�~hmiyu3o3�j�m}~�
�jiW�Kz	�m}��~�IiK�m�3�
x��~�~�3�µo3�~�~lK�Kz|��¯

¶"« lW��l��{�y�moq�~}Dz|hjl�³Xu��3u|v�lW�~kK�	o3�Kz|hjo�lK�IiK�~�~�3��l���zw�	z|hjl�x{zw�3o	�~lK�~����o_u3lK�~hjo��I« }~��o�iKhmkKlW�yx��jl�zjx�iW�
vyx��3hjlWhju|v�x�²�}�o��~}+hm�3�jo3lW}I¯�°�iK}~��l3©WiK�~�ª�~}�u3l���u3}y��o3h
��o3��z|hml�³Xu3���3u|v�lW�~kK�3��o3�Wzwhmo��~o3� �3iW�~o3���~o��yx��I��±
hjo3�Wzw�"�yx{©Ko3lW}<�D�~oªvyx��3hmlKhmuwvyx�o& Ä©Ki�x�h "��y¯ê�*$w¯<§�o�zmz|o��~o3�ju3h�x��yzjx�iW����}�z|hjl�³Xu�l���z|��uwv~i�x���x�o	�~lKhmu3o�²<}I« o��{��o
o3��z_u3iKnZ�~l�zmx��y��o�l3©Ko3u��~o3�qu3l���u3}������~o���x�nZo3�~��x�iW�~��o3nZo3��z	�~}Shm�3�jo3lW}»nZl�x{�{����¯ �Ð���_��« lWh�zmx�u3}y��o3�Kzql3©Wo3u
��o3�	hj�3�m}y�{zwl�zw��iK�yzwo3��}�����lWh�l�x{�{��o3}~hm�	o�zª�jo���iW��}~�~oqlK�~�~hmiyuwv~o	u3iKnZ�����3nZo3�Kz|l�x�hmo��m}�h���lZnZiy�����{x��ml�zmx�iK�
��z|l�zmx���zjx�u3i�±PlK�~l��{�<zjx�²�}�o	�~o3�ªu3l���u3}y�����~o_����iyu3lWkKo3����o_�µiW}�zm±Po3�y±?�µiK}yz��~lK�~��}~��hm�3�jo3lW}+u3iKnZn�}yzw� � p � �¬¯

¶�o3��u3l���u3}y����lK�~l��{�<zmx�²<}~o3��iW�Kz��~} ��z|hjoZnDo3�~�3�_·Cz|o3hmnDo��~lK�~����oËu3lK���~o+�~hmiyu3o3�j�m}~��l����3l�z|i�x�hmo3�
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��u�x~��o3� � � ' �jiW�Kz��~o3�"�µi�x��Kzw�!x��~�~�3�µo3�~�~lK�Kz|��}~��x{®¬iKhmnZ�3nDo3�Kz¹��x���z|h�x��~}~�3�
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u3iW�~��x���zwo�o3�C�¬« lW�~��x{zmx�iK�¦�I« }~�»�Ii�x��Kz_l����3l�zwi�x�hjo�·Ë}~��o�u3iW�y³9kW}~hjl�zjx�iW���~}­�~hmiyu3o3�j�m}~��¯
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¶"« l3©�lK�Kz|lKkWo��~o�u3o3�ûnD��z|v~iy��o3�X�~o��µo3h�z|}�hm�~l�zmx�iK�	o3��z�²<}I« x{�~�j} ��z!�I« l3©Ki�x�h¹}~�~o��mo3}y��o�u3iW��³XkW}�hml�zmx�iK�
�~} �~hjiyu3o3�m�m}����IiK}~hDo3��zmx�nDo3h���l �~�3�µo3�~�~lK�~u3o��I« }~��o2®¬iK�~u�zmx�iK�~�~o��{��o2��lWh+hmlK�~�µiWh�zZlW} �~lKhmlKnZ��zwhmo
�I« x��Kzwo3�~��x{zw���I¯�g!lKh�o|��o3nD�y��o��Kx{�)o3��zªo3�K©�x��jlWkKo3lK�y��o	�I« lK�~�y�{x�²<}~o3h
�¬« l���kKiKh�x{z|v�nZo	o�z���o3��®¬iKhmn�}y��o3�
�m}~h���o
hj�3�mo3lK}Ëhj�3o��IlKu�z|}~o��µ�IiK}~h�u3l���u3}���o3h���o3�ªkKhmlK�yx�o3�Kz|��¯
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o3��o3��zjx�nZl�z|o3}~hj�"�~oq�mo3��²<}~lK�Kzmx{z|�3��¯~g¹lWhªo|��o3nZ����o��<��l�®ÄiWhjn�}y��o
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�~iK�~�~o��¬« o3��zjx�nZl�z|o3}~h��m}yx{©�lW�Kz	�µiW}~h���l���o3}���x��3nZo	�~�3h�x{©W�3o .
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�jiW}~����l´u3iW�~��x{zmx�iK�Ë²<}~o � � ����% # * � , � , 	 � � � ��� 	 �µiW}~h�uwv~lK²�}�o � � 	 � 	 zwo��û²<}~o�� � � � ��� 	 ¯§�iWnDnZo�x{�{��}���z|hjl�zjx�iW�º�~o3��nD��z|v~iy��o3���~oDzÐ�y�IoD�	gIs��
u3iW�~��x��~�3hmiK�~����oË��hmiK�y���3nZo��µ« o3��zmx�nDl�zjx�iW�
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� �
� � � 	 % �	��


� � �  � � � 	 	 ��i�� � � � ¸
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�~��³X�yx�o��~lWh���l´³XkW}�hmo	u3iK�~��x���z|lK�Kz�o3�+�¬« }~�yx�iK�
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Q B�
�k�'
���-`��� o3� � ¯

� �Ç�µo3}yz��~iK�~u��~hjo3�~�~hjo��µiK}~h � � � � 	 ��l��y��}~�q�Io�zjx{z|o��µiW}���o�u3o3�Wzwhm�3o�o3� 2C²<}yx�u3iW�Kzjx�o3�Wzqu3o�zmzwo
�Xo3}�h�¯

¶"« l���iK}yz��I« }~�q�µi�x��Kz � ��}~�yx{®¬iKhmnD�3nZo3�KzX�yx���z|h�x��~}~�!�~lK�~�µ��l	�µiW}���o!n�x��yx�nDl���o � � � � ' �
� 	 u3iW�Kzwo3�~lW�Kz��l �Xo3}�h_uwv~lK�~kWo���l2kW�3iKnZ��zwh�x�o��~o���l2u3o��{��}y��o��¹�~}­nZi�x��~����iKhm�j²<}~o � � z|iKn��Io��~lK�~�qu3o�zmzwo �Xo3}~h�¯û¶�l
�~iK}y©Ko��{��o�u3o��{��}y��o�� � ' � � � % # 	 ' 	 lK�m�miyu�x��3oq·Z}��S�Ii�x��Kz������~}2�~hjiyu3o3�m�j}~�+� � % # 	 ' o3��z�nZiK�Kz|hj�3o_o3�kKh�x���®ÄiW�~u3���m}~h���l3��x�kW}�hmoq��¯

¶�o3�_l���kKiWh�x{z|v~nDo3�	u3iW����x��~�3hj�3��u�x{±P�~o3�m�j}~�_u3iK�~u3o3hj�~o3�Kz	�¬« o3��zjx�nZl�zmx�iK�S�~o3�qkWhjlW�yx�o3�Kzw���~o�®ÄiW��u�zmx�iK�y±
�~o��{��o3����o"�~hjiyu3o3�m�m}��I�~o
g!i�x��m�miK�I�UnZl�x��)iW���µo3}yzû��zwo3�~�~hjo���l	nZ��zwv~iy�~o�·	�µ« lW}yzwhmo3�9zÐ�y�Io3�)�~o��~hmiyu3o3�j�m}~�
�µiW��u�z|}~o������IiK}~h���o3�m²<}~o�������l´�~�3�Io3���~lW��u3oªo3�Wzwhmo���o3�ª�Ii�x��Kz	�I« o3��zª�~lK����zwhmiK�Z®ÄiWh�z|o��  Ä©Ki�x�h � � � $|¯
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¶�o3�2�~hmiyu3o3�j�m}~��u3iK�~��x����3hm�3����}~�j²�}µ« x�u�x��miK�Wz2zwiW}��2��z|l�zmx�iK�~�~l�x�hmo3��v~iKnZiKkK�3�~o3��¯�S���zj±¬x{���µiW�j��x��y��o

�I« ��zwo3�~�~hjo!��o3�"hj�3�m}y�{zwl�zw�)iW�yzwo3�<}~���IiK}~h)��o3�
�~hmiyu3o3�j�m}~�)v~iKnZiKkW�3��o3�I·��~o3�!���y��z|�3nZo3�)�~iK�y±Pv~iKnZiKkW�3�~o3���
�y��}����~hmiyuwv~o3���~o+��l­hm�3l��{x{z|���+¶"« x��~�3o��~o��~lK�mo+o3��zZ�I« o3�j�ml3�Ko3h��~o�hmo3��hm�3�mo3�Kzwo3h_}~� ��hmiyu3o3�m�j}~�q�~iW��±
v~iKnZiKkK�3�~oZu3iKnZnDo�x�nZlKkWo+�I« }~� lW}yzwhmoD�~hmiyu3o3�j�m}~����zwl�zjx�iW���~l�x�hjoZv~iKnZiKkK�3�~o��~lKh�uwv~lW��kWo3nDo3�Wz��~o
�jiW��o3�m��lWu3o	��o3�ª�~v~lK�mo3��¯

�	lK�~�Io���iK�~�+²<}~oS�¬« o3�j�~lWu3o»�~o3���~v~lK�mo3� � �¦o3��z2}~�ÅkKhmiK}~�µo�z|iK�Ii���iKk�x�²<}~oSlK�~�yx{zjx{®���iyu3l���o3nDo3�Wz
u3iKnZ�~lKu�z�i�� �¬« iW� �~��³X��x{z���oSkKhmiK}~�Io��~o�zwhmlK�~����l�zmx�iK�~� � ��� � x��~�~o|���2�~lKh���o3�+�����3nZo3�Kz|� � � � ���
�~lKh���lZhj�3k���o . ��� � � ���% � # � ¯µ§�oqkWhjiW}��Io	o3��kWo3�~��hmo	}~��kKhmiK}~�µo��~o�z|hjlW�~����l�zjx�iW�����~lK�~���¬« o3�m��lWu3oq�~o3�
nDo3�m}~hjo3���µiW��u�z|}~o��{��o3�
	 � � � 	 �~lWh���l´®¬iKhmn�}y��o .
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�~}�zmx�iK�½��}½��hmiyu3o3�m�j}~��z|hmlK�~����l�zw� ��� �'hmo3��z|o´��l¦n �3nDo�²<}~o�u3o��{��oË��}½��hmiyu3o3�m�j}~���'�IiK}~h�uwv~lW²<}~o� � � ��¯��	o3nDlWhj²�}�iW�~��x�u�x
²�}�o���l���z|l�zmx�iK�~�~lKh�x{zw�_�µ« }~�¦�~hjiyu3o3�m�j}~�ªo3��z��{x��3o�lW}­kWhjiW}��Io��~o�zwhmlK�~����l�±
zjx�iW�~� � � o�z��~iK��·��miK�Zv~iKnZiKkW�3��o�x{z|��¯UÊ�iK�~uª��o	�~hjiW�����3nZo��~hml�zmx�²<}~oªo3��z���o��m}yx{©�lK�Kz .<��zwlW�Kz��~iW���~�ª}~��~hjiyu3o3�m�j}~����
�l3©Ko3u�}~�~o�nDo3�m}~hjo_�µ« x��Wzwo3�~��x{zw���~o���l+®¬iKhmnZo�# 
 � ,-� 	 % � � � 	 ,-�Si��2��l+®¬iK�~u�zmx�iK� � � � 	o3��z��~lKh�o|��o3nD�y��o���l2�~o3�~��x{z|���~�3nZiKkKhmlK�~vyx�²<}~o��9o|��x���z|o�±Äzm±Äx{��}��~o��yx ��o3u�zjx�iW� � � � ���
 � �  PiK}S�yx�o3�
	 �!	 * � � �
 � ���IiK}~hª}~�2�~hjiyu3o3�m�j}~��³X�yx $�zwo��{��o�²<}~o�� 
 % � � � 	 �IiK}~hª}~�2��hmiyu3o3�m�j}~����zwl�zjx�iW�~��l�x�hjo�o�zv~iKnZiKkK�3�~o1� �m}�h � �  P�m}�h"��oªzwiWhjo 	 ��	 * 	 � $���+<xIu3o�zjz|o��yx ��o3u�zmx�iK��o|��x���z|o��WiW�D�Io3}yz
n�}~�yx�h
�¬« o3�m�~lKu3oª�~o3��~v�lW�jo3����}C��hmiyu3o3�m�j}~�/�0
)�I« }~�~oq��zwhm}~u�zw}~hmoª�~oqkKhmiK}~�Io�o3�Ë�~��³9�yx��m�jlW�Kz .

���% � �����% � � � � � � � 	 %�� � � � � 	 	 	
o�z	��o�kKhmiK}~�µo_��o_zwhmlK�~����l�zmx�iK�~� � 
� ��}yx!u3iKhmhjo3�m�µiW���~lW�Kz . � 
� � � 	 % � �# � �����% � � � � � � � 	 # � � � ��� 	 	 ¯X¶�o�~hjiyu3o3�m�j}~����

o3��z�l���iKhm����z|l�zmx�iK�~�~l�x�hmo��~lKh_hjlW�~�µiKh�z�·2u3o���iW}y©Ko3lW}­kWhjiW}��Io � 
� �¹o�z�iK�¦�µo3}yz�lW�~���{x{±²<}~o3h���o3��nZ��zwv~iy�~o3�!�I« lK�~l��{�y�mo	�~o3���~hjiyu3o3�m�j}~�!��zwl�zjx�iW���~l�x�hjo3���Ku3iKnZnDoª�~lWh�o|��o3nZ�y��o�����o3��z|v~�3iKhm�3nDo3�
o3hjkWiy�yx�²<}~o3��o�z|u�¯
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 � ,-� 	 o3��z�¬« x�nDlWkKo��~o´��l2nZo3�m}�hmo��~oZ¶�o3�µo3�mkK}~o��~lKh��¬« lK�~�y�{x�u3l�zmx�iK�#�)¯¹¶�lCu3iK�~��z|hm}�u�zmx�iK�2o3��z_��x�o3� u3iK�~�<}~o�o3�
�yx�nDo3�~��x�iK� p���u�« o3��z �������.��- ��� ��� - �+ "� ��� � � & � � o3��z���o2�~�mo3}~��i�±Äx��K©Wo3hm�joË��oË��lÇ�~h�x�n�x{zmx{©Ko��~o+��l
nDo3�m}~hjo�#1
Ä¯

§	« o3��z��mlqkW�3�~�3hjl��{x��jl�zjx�iW�qo3���yx�nDo3�~��x�iK��, (�* ²<}~oª�~iK}~�!lK�~�µo���iW�~� ���.��- ��� ��� - �n � ��& � �B��� ¯�g!iK}~h
��x�nZ�y�{x{³Xo3h��¬« o|���µiW�j�_iK�+x�kW��iWhjo�x�u�x)��o3�ªlK�m�µo3u�z|��z|o3uwv~�yx�²<}~o3���~oqnZo3�j}~hmlK�yx{�{x{z|����u3iW�Kzjx���}�x{z|�qo�z|u�¯�o�z�iK�
�~o�z|hjl�x{zwo_²<}~o���o�u3lW�ªi��+��lZ�~o3����x{z|� � � � 	 o|��x���z|oqo�z	�~��³X��x{z	}~�~oq�~hmiK�~lK�yx{�{x{z|�0#1
 � ,-� 	 % � � � 	 ,-�C�j}~h
� �
g!lKhªlW�~���{x�u3l�zjx�iW�+�~}+z|v~�3iKhm�3nDoª�~o��~}~�yx��yx�iK�Ëu3iK�~��x��~�3hmo .

p�¯���l�®¬lKn�x{�{��o # � � � , � � 	 �����% � � ��� 	 � � 	 ,-� ��� � � � ��� 	 � 	 ,-��� � � �~o´�~hmiK�~lK�yx{�{x{z|�3�qu3iW���yx{zmx�iK�~�~o��{��o3�x��~�~o|���3o3���~lKh+� � ¸

��¯���l��~hjiW��lW�yx{�{x{zw��nDlWhjk�x��~l���o��# � ,-� � 	 � ���% � � � � � �
	 � 	 ,-� � ,-� � �
g!lKh�u|v�lW�~kKo3nZo3�Kz��~o+z|o3nD�~���¹uwv~lWu3}��~oË��oCu3o3�´nZo3�m}�hmo3���m}~h � o3��z�x�nDlWkKo+�~o+��l nDo3�m}~hjoË�~o

¶�o3�µo3�mkK}~o	�j}~h � 2���p��¬�9�mi�x{z .

#$��� % � � ���� ��� 	 � ������o3��z	�~h�x�n�x{zjx{©Woq�~o #+��� 	���# % �� � � ��� 	 � �� o3��z	��h�x�n�x{zjx{©Woq�~o �# 	 �
+yi�x{z��¤�¬« lW���y�{x�u3l�zjx�iW���~o�� ���~lK�~����o�zwiWhjo 	 �!	 * 	 � �~��³9�yx�o_��lWh

�
� � �
	 � � 	 � � �% � �� � � � 	 	 � ��� � � � 	 	 �

S"�{��o�o3��z��j}~h¬��o3u�zmx{©Ko�o�z	�miK�Dx��W©Ko3hm�jo�·´�~hmi�x{z|o�o3��z��¬« lW���y�{x�u3l�zjx�iW�/�2����³X�yx�o���lWh� ��� �
	 � � 	 �����% � �� � � ��� � 	 	 � � ��	�
 � *
� � , ��� � 	 	 �
g!lKhªu3iW�~��z|hj}~u�zmx�iK� ��zwhmlK�~��®ÄiWhjnZo���l�nZo3�j}~hmo��~o_¶�o3�µo3�mkK}~oª�j}~h 	 ��	 * 	 � o3�Z��l�nDo3�m}~hjo�# 
û�j}~h � �o�z	�~iK�~u�o��{��o_o3��z	�yx�o3�+��l�z|hjlW�~��®¬iKhmnDl�zjx�iW��²<}~oq�~iK}~�ªu|v�o3hmuwvyx�iW����¯

��� #<£��!Ã # * # Â � 
���� #<£ #��9À *���#<¡�� 
~Â&#  ç©Wo3u�zwo3}~h_kKlK}~�m��x�o3� $|¯)g¹iW}~h��2hm�3o�����zwh�x�u�z|o3nDo3�Kz_�µiW��x{zmx{®��
�ji�x{z � ����lq�yx{��l�z|l�zmx�iK���m}~h � �~��³X�yx�o��~lKh � � � � 	 % � �û��o�z � ��oªkKhmiK}~�µo"�~o�zwhmlK�~����l�zmx�iK�~�)�m}~h � �~��³X�yxu�x{±P�~o3�m�j}~��¯ � �2�~i�zwo��~lKh � ��lD�~h�x�n´x{zmx{©Ko��X²<}yx)©�lK}yz �

�
o3� �3�3hmiy�~��o���l´®¬iK�~u�zmx�iK�Ë��o0.�lW}��m��±P¶�lK�y��lWu3o��

� �
 �, � � �	��
 � # �� � � 	 ¯+yi�x{z ��� 	�� 	 }���©Wo3u�z|o3}�h�kKlK}~�m��x�o3�Cu3o3�Kzwhm����o � ����o�nDl�zwh�x�u3o	��o�u3i�©�lWh�x�lW��u3o��~�j}~�~�µiW�j�3oªx��K©Wo3h�±
��x��y��o��9�~o���l�®¬iKhmnZo .

� % � * �
� *
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s���iWhj�

� ��l�©�lKh�x�lK�y��oql����3l�z|i�x�hmo
� o3��zª�~iWhjnZl���o�u3o3�Kz|hj�3o	hm�3��}yx{z|o�¯

� u3iK�~�yx{zmx�iK�~o��{��o3nDo3�Wz	· � � % � � �X��lË©�lWh�x�lW�y��o�l����3l�z|i�x�hmo � o3��z��~iKhmnDl���o��~o�nDi3�Wo3�~��o � �Ço�z�~o�©�lWh�x�lW��u3o � * # � � ¯
¶�lË��h�x�n�x{zjx{©Wo��~o���lD��i�x"u3iW���yx{zmx�iK�~�~o��{��oq�~o���l+©�lKh�x�lK�y��o�l����3l�z|i�x�hmo � o3��z��~iW��u_��l+®ÄiW�~u�zjx�iW� ���� � � , � � 	 � � � 	 � �~o�hm�3u�x���hmiy²<}~o � � 	 � � � , � � 	 � � � � � ¯
¶"« lW�~���{x�u3l�zjx�iW� �V�~��³X�yx�o+u�x{±?��o3�m�m}���o3��z�~iK�~�~�3o��~lKh�. � ��� �
	 � � 	 % � � � � ��� � 	 	 � � 	 	 
 � * � � , � � , � � 	 � � � � � ��� � 	 	 �
g!iK}~h�z|hjlW�~�j�IiKh�zwo3h!��l���z|hj}~u�z|}~hjo	�~oqkWhjiW}��Io	��}ËzwiWhjo_·´�~o3}�����x�nZo3�~��x�iW�~���<��l´®¬iK�~u�zmx�iK� � � � o3��z

�~hji���iK�~kK�3o�o3� �3�3hmi+�~lKh	��l�©�l���o3}~h�# �¤¸ûu3o�zmz|o�iK�I�3hjl�zjx�iW�2��o�nZiy�yx{³9o���lWh���o3����i�x����~o��~hmiK�~lK�yx{�{x{z|�
u3iK�~u3o3hm���3o3���<u3o��{��o3��±?u�x)��z|lK�Kz�lK�~�ji���}~nDo3�Kz�u3iK�Kzmx��<}~o3���~lKh�hjlW���IiKh�z�·���lZnDo3�m}~hjo	�~o�¶�o3�Io3�jkW}~o�¯

¶"« lW���y�{x�u3l�zjx�iW� � ��« �3u3h�x{z ��� � � � � � � � � 	 �IiK}~h���l2®¬iK�~u�zjx�iW� �º�{x��~�3l�x�hmoZ²<}yx�o3��z��~��³9�yx�oZ�~lKh� ��� �"	 � � 	 % ��� �"	 � � 	 � ��� � , � � 	 � ��� � 	 	 �~oqnZl�z|h�x�u3o� % � * �
� � * # � �

�
¶"« x�nZlKkWoq�~oq��lZnDo3�m}~hjo��~o�¶�o3�µo3�mkK}~o	�j}~hª��oqz|iKhmo 	 ��	 * 	 � �~lKh��¬« lW���y�{x�u3l�zjx�iW� � � � � � � � o3��zª��l��i�x"�~hjiy�~}yx{z	�~o��~o3}��Ë©�lKh�x�lK�y��o3�	l����3l�zwi�x�hjo3�ªkWlK}~�j��x�o3�~�~o3�ªu3o3�Kzwhm�3o3�ªhm�3��}yx{z|o3�ª�~iK�Kz	��lD��i�x!�~iK�~�~o��~lKh

x�nDlWkKo��~lKh �2u3o��{��oq�~}+©Wo3u�zwo3}~h ��� 	 � 	 ¯
� � �	
"�
�¦����������1 #���(����+#!3	����(

¼��~o
hmo3uwv~o3hmuwv~o!��o"��i�x�����zwl�zjx���zmx�²<}~o3�µ�~lK�~�µ��o�hj�3�mo3lK}�hj�3o���l	��zw�!o �Io3u�zw}~�3o!�j}~h)�y��}~��x�o3}�hm�µ©�lKh�x�lK�y��o3��.
�~iKn��~hjoª�I« lW�µiK�~�~�3�"��lWh�u3iKnZn�}yzwl�zwo3}yhm������iK�~kW}�o3}~hm��nZi3�Ko3�~�~o3�
�~o3���{x�kW�~o3���<zwhml�³Xu3�"�3uwv~lK�~kW�3�
o3�Kz|hmo
u3iKnZn�}yzwl�zwo3}~hm�w¯µ¶�oZ�~}yz��~oDu3o�zmz|o´lW�~l��{�y�moDo3��z��~o�zwo3��zwo3h	��lSnDiy�~���{x��ml�zmx�iK�So�z��~o�©Ki�x�h���lW�~��²<}~o��
�jo3�~�ªnZiy�yx{³9o3h!��o3�	vK�y�Ii�z|v��3�mo3���~o3��nZiy�~����o3��¯

¶�o3��u3iKnZ�~lKhml�x��miK�~����zwl�zjx���zjx�²�}�o3�	l3©Wo3u���o3�q�~iK�~�~�3o3�ªhj�3o��{��o3��iK�Wzq��z|��o �Io3u�zw}~�3o3��¯�¶�l+�~hmo3n´x��3hmoql
�~iK�~�~���~o3��hj�3�m}y�{zwl�zw���ml�zmx���®Äl�x��jlW�Kzw��¯3¼��~o�lW��l��{�y�mo���zwl�zjx���zjx�²�}�o"�~}��~iKn��~hjo��I« lK�µiW�~���3�IhjlWu3u3iKhm�~�3�)�~lKh
u3iKnZn�}yzwl�zwo3}~h"��lW�~����o�hm�3�mo3lK}��Ë�I« �Ð��o��~o��~hjlW�~u3oq�m}�hª��o3��lK�~�~�3o3�ª� 2Z·+���´lË�µo3hmn´x����I« ��z|lK�y�{x�h	²<}~o
�j}~h"u3o3�!lK�~�~�3o3��±¬��·y�U��l_hj�3�~lKh�zmx{zjx�iW���~}���iWn��~hjo��µ« lW�µiW���~�3���~lKh!u3iWnDn�}yz|l�z|o3}�hI��zwl�x{z!�yx�o3�´lW�~��hmiyuwv~�3o
�~lKh�}~�~o´��i�x .�lWnDnZl��~iK�Wz��¬« �3u3lKh�zj±¬zÐ�y�µoZhmo3��z|l�x{z��jo3�~��x�����o3nZo3�Kz_�3kKl����I« }~��oZlK�~�~�3o�·2�¬« lK}yzwhmoZ·C��l
nDi�x{zjx����~o���lZnDi3�Wo3�~��o�¯

¼��~oDlW��l��{�y�moD�m}~hq�¬« o3�~�jo3n��y��o��~o3��u3iKnZn�}yzwl�zwo3}~h��	��oË§���lK�m�mo / �~}Çhm�3�mo3lK}S®ÄhmlK� �3l�x����)®Äl�x{zwoZo3�
p��W� / �X��iW�~��l�x{z	}~��o�hj�3�IiK�~�jo�lK�~l���iKkK}~o�¯ � hª��o�nDiy�~����o	zwv~�3iKh�x�²<}~oq�~hm�3�jo3�Wzw�_����}~�	v~lK}yz��~iK�~�~oq}~�~o
��i�x��~hmiyuwv~o	�~o���l���i�x .�lKnZnDl�o�z	�~iW�Kz��¬« �3u3lKh�zm±ÄzÐ�y�Io�o3��zª�3kKl��)·!2y¯ê� / ��l´nZi3�Ko3�~�~o�¯

¼��~o���zw}~�~o+�m}~h���o3�´��iW��kW}~o3}�hm��nZi3�Ko3�~�~o3����o3���{x�kW��o3���I« lK�IiK�~�~�3���I« o3��z��~lK�Z�~lKh�©Ko3��}�oË·Ç�~o3�
hj�3�m}y�{zwl�zw��lW}~�j��xª�ml�zmx���®¬l�x��mlK�Kz|��¯ ��x�o3�¤²<}~o+�¬« lK�~�y�{x�u3l�zmx�iK�¤�yx�hmo3u�zwoË��} nZiy�~����o+lW} ��x{©Wo3lK}¤�~l�zmx�iK�~l��
®ÄiW}~hj�yx��m�joª}~�ZiKhm��hmo	�~o�kWhjlW�~��o3}~h!hml�x��miK�~�~lK�y��o����¬« lK�~l��{���jo��~lKh"hj�3k�x�iK�ZnDiW�Kzwhmo�²<}I« }~�+nZiy�~����o�®¬iK�~�~�
�j}~h�}~�~oqlWhju|vyx{zwo3u�z|}~hjo�o3�C��zwi�x{��o���x�nD�y��o��I« o3��zª�~lW���j} �Z�mlK�KzU¯�¼��~o�lW��l��{�y�mo�hmo3�~hjo3�~lK�Wz
��o3�ªhm�3�j}y�{z|l�z|�
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zwv~�3iWh�x�²<}~o3���~}ÇnZiy������o��µiK}~h_}��~o�lKhmuwvyx{z|o3u�zw}~hmo��~o��{x�kK�~o3���y��}~���~hjiyu|v�o��~o���l2hm�3l��{x{z|�´o3��z�lWu�zw}~o��{±
��o3nDo3�Wz	·´�¬« ��z|}~��o�¯~g!lKh	l�x{�{��o3}~hm����lZu3iKnZ�~lKhml�x��miK�Zo3�Kz|hjo_hj�3�m}y�{zwl�zw��z|v~�3iKh�x�²<}~o3��o�z���z|l�zmx���zjx�²<}~o3��hm�3o����
o3��z	o3�~u3iW}�hmlKkWo3lK�Kz|o��~lK�~����o���iWnDl�x��~o��~o���l�z|hmlK�~�jn�x��m��x�iW�´��iyu3l���o�o�zªx��Kz|o3hm}�hm�~l�x��~o�¯

¶"« lW��l��{�y�mo
��zwl�zjx���zmx�²<}~o¹lªlW}~�j��x�®¬iK}~hm�yxK�~o3�)hm�3�j}y�{z|l�z|�9u3iWnD�y���3nZo3�Kz|l�x�hmo3�y��i�zwlWnDnZo3�KzX�m}�hI��o¹z|hjl�³Xu��
��o3�j²�}�o������µiW}~hjhmiK�Kz ��z|hjo�hj��x��Kz|�3kKhm�3�ªo�z_u3iKnZ��lWhj�3�ªlW}��»nDiy�~����o3��z|v~�3iKh�x�²<}~o3��¯9¶�o�z|hml�³Xu�nZi��Wo3�S�~lKh
lK�IiK�~�~�Do�zZ�~lKh�u3iWnDn�}yz|l�z|o3}�h|�)u3iK�~��x��~�3hj�Zu3iKnZnDo�}~�~o+©�lKh�x�lK�y��o+l����3l�z|i�x�hmo��¹l¦}~� �3u3lKh�zj±¬zÐ�y�µoZ�~o
�¬« iKhm�~hjoS�~o���l nDi3�Wo3�~��o���o�zCo3��zË�yx�o3�Vo3�~u3lW��hm��o3�Kz|hmo2}��~o���i�x���iWkK�~iKhmnDl���o�o�zË}��~o2��i�x0.�lWnDnZly�
��l­��i�xª��iKkK�~iWhjnZl���oZ��zwlW�Kz���l¦����}~���~hjiyu|v~o�¯ � � �Io3}yz��µo3�~�jo3h�²<}~o+��o3����o3}��º©�lWh�x�lW�y��o3�´l����3l�z|i�x�hmo3� .
zwhml�³Xu�nZi3�Ko3�¦�~lKh�lK�IiK�~�~�qo�z_��iWn��~hjo��I« lW�µiK�~�~�3�����¬« }~�­o�z_�¬« lK}yzwhmo��~lKh_u3iKnZn�}yzwl�zwo3}yh����miK�Wzq�yx�o3�
x��~���3�Io3�~��lW�Kz|o3�  Ä��o3}~hqu3iyo �Zu�x�o3�Kz_�~o´u3iWhjhm����l�zmx�iK�2©�lK}yz 2y¯�p���$w¯ +<x�nZl�x��Wzwo3�~lK�Wz�iW�Ç��« x��Kz|�3hjo3�m�jo�lW}��
�X}<�¤�jiWh�z|lK�Kz��I« }~�¤u3iKnZn�}yzwl�zwo3}yh��û��xª�¬« iK� x��~u���}yz���o�zwhml�³Xu+x��Kz|o3hm��o��!�¬« �3u3lKh�zj±¬zÐ�y�µoZ©�lW}yz / ®Äi�x��´��l
nDi3�Wo3�~��o�o�z	��®¬i�x�����l�nDi3�Wo3�~��o��mlK�~��z|hjl�³9uªx��Kz|o3hm��o�¯y¶�l��yx���z|h�x��~}yzmx�iK�Zo3��zªo3�~u3lW��hm�3o	o3�Kz|hjo	�~o3����i�x��
��iKkW��iWhjnZl���o	o�z�.�lKnZnDl�¯

¶�o2hmlK�~�~hjiyu|v~o3nDo3�Kz�l3©Ko3u2��o2hm�3�jo3lW} hj�3o��	�mo�®Äo3hml¦�3kKl���o3nZo3�Kz��~lK�~����o3�´z|hml�©�lW}<�¤·­©Wo3��x�hË�~lKh
�¬« lK�~�~hjiyu|v~o�x��K©Wo3hm�jo .~�~o3�ª��iW�~���3o3�"x��y®ÄiWhjnZl�zmx��j�3o3�"�~�3u3h�x{©�lW�Kzª�~o�®¬l��3iW�+�~��z|l�x{�{���3o	�¬« lKhmuwvyx{zwo3u�z|}~hjo	�~o3�
u3iK�~�~}yx{zw��o�zË�~o3�´u �W�y��o3�´�~o�hm�3�mo3lK}º�~o��yx���zwh�x��~}�zmx�iK� hm�3o������j}~h��y��}~��x�o3}~hm� �3iW�~o3���
�Io3hjnZo�zmzwo3�Kz��~o
��lK�~u3o3h	}~��o�hjo3u|v�o3hmuwv~o��~o3����i�x���nZiy�~���{x��jlW�Kz���o3����hmiyu3o3�m�j}~���IiK�~u�zw}~o������~o3�	lK�IiK�~�~�3�ªo�z���o3�	��
q}~�~�
�~}�hj�3�mo3lK}I¯

S���³X�Z��o3��hj�3�m}y�{zwl�zw�!z|v��3iWh�x�²�}�o3�"iK�yz|o3�<}~���m}~h���o�u3l���u3}y�µ�~o�kKhmlK�yx�o3�Kz�o�z���hm�3�mo3�Kzw�3�"lK} "���¯�p��jiW�Kz
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Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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