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c&dfe	g�h/i<jlknmogqpfrts uvmxwLy5h1u�w{zbuvmxg�mt|Ts}uTmow{y
~ h2|T�n|�uTeCg�hC|��1wLg�zfrxh	�bhC|

�V�Tw{��h1u�mt|v�

��s}z�zQwL��u ~ h!�vhC��dfhC�v��d�h�yq�{�Y�{�b��j j��L�qz�s{�{hC|

�����C�	� �f�{�{��� h5zf�TwLzQwY|�h�s{|v|�h?|T|Tmoyf�Js�g<mx�nuTpf�vh�g<w ~ hCr&mxy�s��	rxpQ|�uvh	��s}y�s{rx�b|Tmo|<|Th1u�uvmxy��� �mxuTd¡uTdfh
moyfhC�{��s uTh ~ �1rts{|v|�mx¢Q�Cs uTmow{y�romo£{h	romodfwnw ~%¤�� mxuTd�uTdfmt|¥zfpf�vzQwY|�hL¦{uvdfh§wL¨�|�hC�T©Lh ~�~ s}uvs-s}�vh§s{|v|�mo�{y�h ~ uTw-pfybª
£nyfw  �y��1rop�|�uThC�v|.p�|Tmoyf�!s«g�s}�nmogqp�g¬s­zQwY|�uvh	�vmxwL�TmnwLzQhC�vs}uTw{� ¤ c&dfh�moyYuThC�{��s uTh ~ �	w{g�zfroh1uvh ~ rxmo£{hCrxmodfwnw ~
s{zfzf�vwE�bmxg�s uvmxwLy®mt| ~ h	�vmx©Lh ~  �m¯uvdfw{pbu�uvdfh­uTdfhCw{�vh1uvmo�Cs}r ~ mx°®�1pfrxuTmohC|&hCy��1wLpfyYuTh	�vh ~  �dfhCy�s{zfzf�vwE�nmog�s uTª
moyf��uTdfh<mxyYuvh	�{��s uvh ~ wL¨�|Th	�v©{h ~ romo£{h	romodfwnw ~%¤­± pfg�h	�vmo�Cs}r�h1�bzQhC�Tmog�h	yYuv|­wLyJ|�mogqp�ros}uTh ~ s}y ~ �Th?s}r ~ s uvs
w{²%uTd�h­�vhC|TpfrxuTmoyf�<³T´¥µ��	�TmxuThC�Tmow{y�|Tdfw  �uvd�s u&mxu&zGh	�T²¶w{�vg�|¥ 6hCrxr·¨Gw}uTd�²¶w{����dfwnwY|�moyf�-s-g�m¯�nuvpf�Th­g�w ~ h	r
s{y ~ s��vh	roh	© s}yYu�ynpfgq¨Gh	�«w}²O�1rop�|�uTh	��| ¤ ³¸yWzQs}�TuTmt�1pfrts}�?¦b³T´¥µ¹s}z�zQh?s}��|&uTw®¨Gh2g�w{�vh!�vw{¨fp�|�u�uTdQs}y^º¥³T´
uvw!©nmxwLros}uTmow{y<w}²»|�wLg<h�w{²Quvdfh�g�mx�Yuvpf�vh�g<w ~ hCr�s{|v|Tpfg�zbuTmow{y�|Os{y ~ m¯u¥�	s}y�|Th	rohC�1u\s/yYp�gq¨Gh	�Ow}²%�	rxp�|�uThC�v|
rohCs ~ moyf�<uTw�s�|�hCy�|�mo¨froh!z�s}�TuTmxuTmow{y�mxyf�<w}²�uTd�h ~ s u�s ¤
¼W½Y¾·¿vÀqÁ � Â��{� g�mx�nuTpf�vhqg�w ~ h	rK¦»�1rop�|�uTh	�vmoyf��¦·moyLuvh	�L�vs}uTh ~ romo£{h	romodfwnw ~ ¦·º¥³T´Ã�	�TmxuThC�Tmow{y%¦·�1wLg�zfrxh	uTh ~
moyYuThC�{��s uTh ~ romx£Lh	romxd�wYw ~ ¦b³T´¥µÄ�	�TmxuThC�Tmow{y ¤
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��� ����� � � ± w{pQ|2zf�vw{zGwL|Tw{y�| ~ h���dfw{mt|Tmx�2p�yÄg<w ~ eCrxh ~ h®g��	rts}yf�Lh ~ s}yQ|2pfyÄ¨fpfu ~ h��	rosL|T|Tmx¢Q�	s}ª
uvmxwLy�z�s}�!g�s �bmog�mo|vs uvmxwLy ~ h�rts5©n�vs{mo|Th	g-¨fros{y��1h��1rts{|v|Tm¯¢Qs{yYuTh<mxyYu��C�{���	h ¤ ��wLpf�2�1h�² s{mx�vh{¦�yfw{p�|!s��Gh?�)ª
uvw{y�|«rohC|«zQwLmxyYuv|«w{¨Q|�hC�T©��C|§s{pb�^�1rts{|v|�h?|�moy��1wLyfynpfhC|§z�s}�­pfy^wLz��C�vs}uThCpf� ~ p^g�s �bmxg-pfg s®zGwL|�uThC�Tmow{�vm ¤
µ�� s{zfzf�vwE�bmxg�s uvmxwLy ~ h�ros5©n��s}mt|�hCgq¨frts}y��	h��1w{g�zfr �1u��	h®moyYu��C�{���	h�s}moy�|TmVw{¨buvh	ynpfh®h?|�u2hCy�|Tpfm¯uvh®���Cs}romt|!�Ch
|vs}yQ|.�ThCy��1wLyLuv�ThC�.rxh?|Ozf�vw{¨froe	g�hC|OuTd"�Cw{�vm #Ypfh?| ~ � s{zfzf�vwE�bmxg�s uvmxwLy ~ h§ros/©n��s}mt|�hCgq¨frts}y��	h6wL¨�|Th	�v©��	h¥moyLu��1ª
�L���Ch ¤�$ h?|Oh1�bz%�	�vmxg�h	yYu�s uTmow{y�|Tpf�VrohC| ~ w{yfy"�ChC|.���	hCrxrohC|Oh	u\|�mogqp�r&�ChC|Omorxrop�|�uT�vh	yYuVroh�¨QwLy®�1w{g�zGw{�TuThCg<hCyYu
~ p¹�1�vm¯uve	�vh<³T´¥µ�hCyÄ���?|�p�r¯u�s}yYu2zQwLpf�?¦('5rts�²¶w{mt|	¦.��dfw{mt|Tmx�!pfy�h�²¶w{�vg�h ~ h�g�w ~ e	roh®h1uqp�y y�w{gq¨��Th ~ h
�	rosL|T|ThC|&zGh	�TuTmoyfhCyLu ¤ ³¸r�|)� sE©{eC�Th/yfw{uvs{g<g�hCyLu*#Ypfhqrxh2�	�TmxuTeC�Th!³T´¥µÄh?|�u�¨GhCs{p��1wLpfz5g�w{moy�|§|Th	y�|Tmo¨frxh+#Ypfh
roh-�	�TmxuTeC�Th-º6³T´,'®pfy�s}��p�|�uvh	g�h	yYu­g-� ~ mown�	�Th ~ p^g�w ~ e	roh ~ hqg��	rts}yf�Lhqs}pf� ~ wLyfy"�ChC|«h1u«zQs}�v©Ymoh	yYu.'
�vh1uvh	yfmo��rohC|&g�w ~ e	rohC| ~ wLyfy�s{yLu�romxhCp/'-p�yfh2�1rts{|v|�mx¢Q�Cs uTmow{y�zQhC��uvmxy�h	yYuTh ~ h?| ~ w{y�y"�	h?| ¤
0$Á �?� ¿ ��1 � � g<w ~ eCrxh ~ h�g��	rts}y��{h{¦��1rts{|v|�mx¢Q�	s}uTmow{y%¦»©n��s}mt|�hCgq¨frts}yQ�1hqmoyYu��C�{���	h{¦��1�vm¯uve	�vh<º¥³T´«¦»©n�vs{m¯ª
|Th	g-¨frts}y��	h­�	w{g�zfr �1u��Ch!mxyYu��	�{���	hL¦b�1�vm¯uve	�vh­³T´¥µ ¤
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��moyfmxuTh�g�m¯�nuvpf�Th�g�w ~ hCro|2s{�Th��	w{g�g�w{yfro�^p�|Th ~ s{|!s5¨Qs{|Tmo|­²¶wL�2�1rop�|�uvh	�qs{y�s}ro�b|�mt|�� |Th	h�²¶wL�!mxy�|�uvs{y��1h
�J�	µ�sL��dfrts}y�s{y ~ º&sL|�²¶wL� ~ �����	�	
 ¤�� yfh!s ~ ©Es{yYuvs}�Lh§w{²�g�w ~ h	rxªK¨Qs{|Th ~ �	rxpQ|�uvh	�vmxyf�<mt|\uvd�s u�mxu�zf�Tw ©nm ~ hC|
s¹zf�Th?�1mt|�h^²¶�vs{g<hC 6wL�T£¹²¶w{�5s{|v|�h?|T|Tmxy���uvdfhJ�vhC|TpfrxuTmoyf�¹z�s{��uvm¯uvmxwLy�|®w{²!uTdfh ~ s u�s¹s}y ~ hC|TzQh?�1mts}rorx�¡²¶w{�
��d�wYwY|�moyf��s��vh	roh	© s}yYu�ynpfgq¨Gh	�«w}²O�1rop�|�uTh	��| ¤�
 g�w ~ hCr¯ªÊ¨�s{|Th ~ �	rxp�|�uThC��g�w ~ h	r�mo|«s�z�s}��s}g�h1uv�Tmt�«¢�yfmxuTh
g�mx�nuTpf�vh�g�w ~ hCr&��dQs}��s{�)uvh	�vm��Ch ~ ¨n�Ämxuv|-²¶w{�vg5¦ ~ hCyfw}uvh ~�� moy¹uvdfmt|�s}�TuTmt�1roh{¦��¶²¶w{��mxyQ|�u�s}y��	h � mt|<s
� s{p�|v|�mts}y�g<mx�nuTpf�vh­ �dfwL|Th­�	w{g�zGw{yfhCyLu�|¥d�sE©{h«uTdfh!|vs}g�h­©Es{�Tmts}yQ�1h­g�s}uT�vm¯��
6s}y ~ uTd�h­ynpfg-¨QhC��� w{²
uvdfh<g<mx�nuTpf�vh��1w{g�zGw{yfhCyYuv| ¤ ´6d�wYwY|�moyf��s��vh	roh	© s}yYu­g<w ~ hCrO�1w{yQ|�mt|�u�|§¨Gw}uvd�moy���d�wYwY|�moyf�®mxuv|«²¶wL�Tg �
s{y ~ uTd�hqynpfgq¨Gh	�«w}²V�1wLg�zQwLyfh	yYuv|�� ¤ ³¸y5uTd�h-º&sE�{h?|�mts}y�²¶�vs{g�h	 ¥w{�v£G¦Qs� ¥sE��w}²V|Th	rohC�)uvmxy���s�g�w ~ h	r
s{g�w{yf��� g<w ~ hCro| ������� ��� �!�#" mt|-��d�wYwY|�moyf�5uvdfh�g�w ~ hCr6w{²�dfmx�LdfhC|�u-zGwL|�uThC�Tmow{�-zf�vw{¨�s{¨fmxromxu�� ¤ º¥�
º&sE�LhC|6uTdfhCw{�vh	g5¦nuTd�h!zQwY|�uvh	�vmxwL�¥z��TwL¨�s}¨fmorom¯u���w{² �%$ �Lmx©Lh	y�uTdfh ~ s}uvs'& mo|

(�) � $+* &-,�. / )0& * �%$ ,1(�) �2$ ,
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465 � / )0& * � 4 ,1(�) � 4 ,
 �d�h	�vh / )0& * � $ ,�mt|«uTdfh�moyYuTh	�L�vs}uTh ~ w{�/g�s}�v�{moy�s}r�romx£Lh	romxdfwnw ~ w{²\uvdfh�g<w ~ hCr � $ s}y ~ (�) � $ ,§mo|/mxuv|
z��Tmow{��zf�TwL¨�s}¨�mxrom¯u�� ¤ c&dnp�|C¦}s{|v|�pfg�moyf��uvd�s uOs}rorLg�w ~ hCro|�d�sE©{h\h�#Yp�s}rYzf�vmxwL��zf�vw{¨Qs}¨fmorxmxuTmohC|C¦ ��dfwnwL|Tmxy���uTdfh
g�w ~ hCrL �mxuTdquTdfh¥dfmo�{dfh?|�u�zQwY|�uvh	�vmxwL��zf�vw{¨�s{¨fmorxmxu��/mo|�h�#Ypfmo© s}roh	yYu�uvw­|Th	rohC�1u�uTd�h6g�w ~ h	rn �mxuTdquTdfh6ros{�T�LhC|�u
moyYuThC�{��s uTh ~ rxmo£{hCrxmodfwnw ~»¤ c&d�h¥º&sE�{h?|�mts}y/³¸yb²¶wL�Tg�s}uTmow{y<´6�vm¯uvh	�vmxwLy7� º¥³T´8
�w}²Gkb��dn &s}�9�������Y�:�;
·zf�vw ©nm ~ h?|	¦
p�y ~ h	�6�ThC�{pfrts}�vmxu��q�1wLy ~ mxuTmow{y�|C¦Ys2�ThCrxmts}¨froh§s{zfzf�vwE�nmog�s uvmxwLyquvw!uTdfh«mxyYuvh	�{��s uvh ~ romx£Lh	romxd�wYw ~»¤+
 rxuTd�w{pf�Ld
uvdfh/�ThC�{pfrts}�vmxu����	w{y ~ m¯uvmxwLy�|¥²¶w{��º¥³T´ ~ w�yfw{u�dfw{r ~ ²¶wL��s{|v|�h?|T|Tmoyf�2uvdfh!ynpfgq¨Gh	�&w}²O�1wLg�zQwLyfh	yYuv|8� moy
s<g�mx�Yuvpf�vh!g<w ~ hCrA¦fuTdfhC�Th/mt|�s}y�mxyQ�1�vhCs{|Tmoyf��zf�vsL�)uvmo�Cs}r»|�p�zfzQwL��u�²¶wL��m¯u�|�p�|Th/mxy5uvdfmo|§�1w{yYuvh1�nu<� |Th	h­²¶w{�
moy�|�uvs{y��1h'�f��s}roh	�5s}y ~ ��s ² uvh	�v� �����	�f¦Q��wYh ~ h	�/s}y ~W� sL|T|Th	�vg�s}yÄ�����Y��
 ¤>= w  ¥h	©{hC�C¦Qp�|Tmxyf��uTdfh�º¥³T´
�	�TmxuThC�Tmow{y�²¶w{��sL|T|ThC|v|�moyf��s<g<mx�nuTpf�vh!g�w ~ h	r» �dfhCy5�{�vw{pfzfmoyf�-uTdfh ~ s uvs<zf�vhC|Th	yYu�|�|�wLg<h ~ ��sE �¨�sL��£n| ¤

���TwLg¬s«uTdfhCw{�vh1uvmo�Cs}rbzGw{moyLuVw{²G©nmoh	 !¦Ys­�	w{y ~ m¯uvmxwLy<w{²G© s{rxm ~ mxu��2w}²GuTdfh�º¥³T´ s}zfz��TwE�bmog�s}uTmow{y-mo|.uvd�s u
uvdfh&hC|�uTmog�s uTh ~ ©LhC�)uvw{��z�s}��s}g�h	uTh	��w}²�uTdfh&g�w ~ h	rbmt|� 6hCrxrn �mxuTdfmoyquvdfh&z�s}��s}g�h	uTh	�.|Tz�s{�	h ¤ ��w{�.g�m¯�nuvpf�Th
g�w ~ hCro|C¦bm¯²�uTd�h/uT�vpfh/g<w ~ hCr»d�s{|?�A@CBD� �	w{g�zGw{yfhCyLu�|	¦Yuvdfh	y#�FEA�A@·w}²�uTdfh/g�mx�nmoyf��zf�vw{zGw{�TuTmow{yQ|
 �moror�uThCy ~ uvwG�	hC�Tw¹sL|�uvdfh�|vs}g�zfrohJ|Tm��ChWuThCy ~ |�uTw¹moyb¢�yfmxu��{¦�uTdnp�|�uTdfh �1w{�v�vhC|TzQwLy ~ moyf��hC|�uTmog�s}uTh ~
z��TwLzQwL��uvmxwLy�|V �morxr·¨Gh«wLy®uvdfh«¨Gw{p�y ~ s}�v��w}²%uvdfh­z�s}��s}g�h1uvh	�¥|�z�sL�1h'� |Th	h 
 mxuT£nmxy�s}y ~ ��pf¨fmoy � ���Y�«²¶w{�
s<g�w{�vh/zf�vhC�1mt|Th«moy�|Tmx�LdLuH
 ¤

���TwLg s�zf��s{�1uTmt�	s{r�zQwLmxyYu�w{²!©Ymoh	 !¦&uvdfh^moyYuTh	�L�vs}uTh ~ romo£{h	romodfwnw ~�~ wnh?|®yfw{u®uvs{£{hWmoyLuvw s{�C�1wLpfyYu
uvdfh��	rxp�|�uThC�Tmoyf�Wzfp��TzGwL|Th®s u2d�s{y ~ ²¶w{�<|�hCrxh?�)uTmoyf�^s5g�mx�Yuvpf�vh�g<w ~ hCr\moy¹s5g�w ~ h	rxªK¨�sL|�h ~ �1rop�|�uvh	�vmxy��
zGh	��|TzQh?�)uTmo©{h ¤-
 |Os«�	w{y�|Th�#YpfhCy��1hL¦ m¯²QuTdfh&�1wL�T�vhC�1u�g�w ~ h	rbmt|.yfw}u.moyquvdfh¥² s}g�mxro�!w}²·�1wLy�|�m ~ hC�Th ~ g�w ~ h	rt|	¦
º¥³T´��	�TmxuThC�Tmow{y- �mxrornuThCy ~ uTw­w ©{h	�vhC|�uTmog�s uvhVuTd�h&�	w{�v�Th?�)u.|�mI�	h¥�ThC�Ls{� ~ rohC|v|»uvdfh��1rop�|�uTh	��|.|�hCz�s}��s uvmxwLyJ� |Th	h
º¥moh	�vy�s{��£nm»s}y ~ � w © s}hC��u!�����Y�2s}y ~ knh?�)uvmxwLy�i�w}²�uTd�h!zf�Th?|�hCyYu�s{��uvmo�	rxh«²¶w{�§mxrorxpQ|�uv�vs}uTmow{y�|6
 ¤

³¸y�uTd�mo|�s{��uvmo�	rxhL¦f ¥h­z��TwLzQwY|�h/s}y5³¸yYuThC�{��s uTh ~ ´6rts{|v|Tm¯¢Q�Cs uvmxwLy�µ%mo£{hCrxmodfwnw ~ � ³T´¥µ-
&�	�TmxuThC�Tmow{y� �dfmt��d
s{mxg�|2s{y�|T 6hC�Tmoyf��uTdfh�s{¨Qw ©Lh�g<hCyYuTmow{yfh ~ romog<mxuvs}uTmow{y�|2w}²�º¥³T´ ¤ ³¸y¹knhC�1uTmow{y¹�b¦�uTdfh�g<mx�nuTpf�vh�g�w ~ h	r
²¶��s}g�hC 6wL�T£!²¶wL�\�1rop�|�uThC�Tmoyf�!mt|V�vh	©nmxhC 6h ~ s{y ~ uTd�h ~ m&�GhC�ThCy��1h?|V¨Gh1u� ¥h	h	y�uvdfh�romx£Lh	romxd�wYw ~ s}y ~ uTdfh§�	rosL|�ª
|Tmx¢Q�	s}uTmow{y5rxmo£{hCrxmodfwnw ~ s}�vh/|�uT�vhC|v|Th ~»¤ ³¸yJknhC�1uTmow{y^�<uTd�h2³T´¥µÄ�1�vm¯uvh	�vmxwLy5mo|�z��Th?|�hCyLuvh ~ s}y ~�~ mo|v�1p�|v|Th ~»¤
kbhC�)uvmxwLy�i2mt| ~ hC©{w{uTh ~ uvw2ynpfg�h	�vmo�Cs}rQh1�bzQhC�Tmog�h	yYuv|\w{y®|Tmxg-pfrts uTh ~ s}y ~ �Th?s}r ~ s}uvs2|Th1u�| ¤K
`~ mo|v�1pQ|T|TmxwLy
|ThC�1uTmow{y�h	y ~ |¥uTdfh!z�s{zQhC� ¤

L-LNMKO PHQHR�S
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³¸y g�w ~ h	rxªK¨Qs{|Th ~ �	rxpQ|�uvh	�vmxyf�Q¦»w{¨�|Th	�v© s uvmxwLy�|«s{�Th�s{|v|Tpfg�h ~ uvw5¨Qh�s�|Ts{g<z�rxh<²¶�vw{g#s�¢�yfmxuTh�g�m¯�nuvpf�Th
w{²Vzf�vw{¨�s{¨fmxromxu�� ~ mo|�uT�vmx¨�pbuTmow{y�| ¤ ³¸y�s®g-pfrxuTmo©Es{�Tmts uvh-�	rxp�|�uThC�Tmoyf���1w{yYuvh1�nuC¦· ¥h-s}�vhqg�s{mxyfro�W�1wLy��1hC�Tyfh ~
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	-s{�Th<s{|v|�p�g<h ~
uvw�¨Qh2s�|vs}g�zfroh«²¶�vw{g s<zf�TwL¨�s}¨�mxrom¯u�� ~ mo|�uT�vmx¨�pbuTmow{y5 �mxuTd ~ h	yQ|�mxu��

� ) &�� * � � � ��
 ,K.���� 5 ��� ��� )0&�� *�� � , �A� ¤ ��


 �d�h	�vh«uvdfh � � � |�s{�Th­uvdfh!g�m¯�bmoyf��zf�vw{zGw{�TuTmow{y�|>)��7B � � B��­²¶w{��s{rxr��7.�� ����� � � � s{y ~ 3 � � � .���,
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wL�q´6h	roh	pb�Js{y ~ � w © s{h	�Tu-� �	�L��²¶w{�!s ~ h1u�s}morxh ~ zf�vhC|Th	yYuvs}uTmow{y�w}²¥|Tw{g�h<g�hCs}y�mxyf�{²¶pfrOs{|v|�p�g<zfuTmow{y�|6
 ¤
³¸y^knh?�)uvmxwLy�iQ¦bg<wY|�u�w{²�uvdfwL|Th­²¶w{�vg�|& �moror%¨Qh2�	w{y�|Tm ~ h	�vh ~»¤

c&dfh�g�mx�nuTpf�vh�g�w ~ h	rbmt|.u��nzfmo�Cs}rorx�-s}y�mxyQ�1w{g�zfroh1uvh ~ s u�s­|�uT�vp��1uTpf�vh�g�w ~ h	r � |Th	h $ h	g�z�|�uThC�C¦Yµ�s{mx� ~
s{y ~ ��pf¨fmoy�� �Y�L� 
 ¤ c&d�h/�	w{g�zfroh1uvh ~ s u�s<s{�Th' . ) ' � ��� ��� � ' � ,K. ) )0& � �)( � , ����� � � ) &�� �)( � ,!,
 �d�h	�vh.uTdfhOg�mt|T|Tmxy�� ~ s u�s�s}�vh ( . ) ( �:� ��� ���)( � ,�¦E �mxuTd ( � . )+*,� ��� ��� ��� *-� � ,·s}�vh.¨fmxyQs}�v� �Wª ~ mog�h	y�|TmxwLy�s}r
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c�s{¨froh­i � º¥w�� ~ w{�Ls{y � |6|vs}g�zfrohC| � zQhC�v�	h	yYuvs{�{h­w}²O��dfwnwL|Tmxyf���  �m¯uvd�uTdfh!g�w ~ h	r � � � R � � � ¤
� � � � i �

º¥³T´ � ��� � �U� i
´&k � ��� � �U� i
³T´¥µ � ����� � � �

c�s}¨�rxh2� �V± w{ybª � s}pQ|T|Tmos{y��	rxp�|�uThC��|Ts{g�zfrxh?| � zGh	���1hCyLu�s}�Lh­w{²���dfwnwY|�moyf���  �mxuTd�uvdfh!g�w ~ h	r � � R�� � ¤
� * � � � � i � � ��� � R � � ªÊin�b� ª¸�L��� ª¸�f�E� ª¸�L�}i ª¸�{�n� ª¸�L�L� �� � R � � � ªÊin�b� ª¸�L�L� ª�� �	� �#���A= ± 
 ±�
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 ± 
 ±�
 ��� � � R � � � � � R � � � � � � R � � � � � R � � � � � � R � � � � R � �
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 ~ mt|�z�rosE�b|­rxwL�}ªÊzQwLzfpfrts uvmxwLy�©Lh	��|�p�|­row{�{ª ~ hCy�|Tm¯u�� � mxyÄd�s{¨fmxuvs}yYu�|�� £Yg®�	
�w{²&���?��uTw  �y�|/w{²
uvdf�vh	h��f�vh	yQ��d ~ h	z�s{��uvg<hCyYuv| � c� 6w ~ hCy�|�hCrx�YªÊzQwLzfpfrts uvh ~�~ h	zQs}�TuTg�h	yYuv|®mxy�uvdfhJ|Tpf¨fpf�v¨�|�w{²/�Os{�Tmt|	¦
kbh	moyfh1ª�kbs}moyYu�ª $ hCyfmt|Os}y ~'= s{pbuv|�ª ~ h1ª�knh	moyfh{¦}s{y ~ w{yfh&�vpf��s}r ~ h	zQs}�TuTg�h	yYu6´6w{��|�h ~ p�knp ~ � |Tw{p��v�	h � �	h	ybª
|Tp�|O����� �\w{²Yuvdfh��f�vh	yQ��d­zGw{z�pfros}uTmow{y%¦ � w{�vr ~­� m ~ h � h	¨!w}²n³ ± k � �Js u��������
	�����
�
�
����������������������������
 ���!�  �" �#�$���$�#%�&��#�'��(���)��*���,+ 
 ¤ ��w{�6uTdfmt|¥¨fmx© s{�Tmts uvh ~ s}uvsq|Th1u?¦n 6h­�1w{yQ|�m ~ h	�&s}rorQuTdfh!� �qg<w ~ hCro| ~ h?|�ª
�	�Tmo¨Gh ~ moy�c�s{¨frxh��< �m¯uvd � . � ��� ��� � 3 s{y ~ �J. � � ¤<
 ror.uTdfh��	�TmxuThC�Tmts�² sE©Lw{�«uTdfh�g�w ~ h	r � � � R � ; �
s{y ~  ¥h§�vhC|�uT�vmt�)u¥s}u�uvh	yYuTmow{y�uTw-uTdfmt|¥g<w ~ hCr ¤ c�s}¨�rxh>�q�Lmx©LhC|¥º6³T´ s{y ~ ³T´¥µ�© s}ropfhC|6²¶wL��� .�� ��� ��� � 3 ¤
º¥³T´`s}y ~ ´&k^��dfwnwL|Th«uvdfhqg�w ~ hCr � � � R � ; �� �mxuTdA� . Jf¦Q �dfh	�vhCsL|�³T´¥µÄdfh?|�mxuvs}uThC|§¨Qh	u� 6hCh	y#� . �
s{y ~ � .�J ¤ c&dfh<u� ¥w}ª¸�1rop�|�uvh	�/|�wLrxpfuTmow{yJdQs{|/s}y�mxyYuThC�Th?|�uvmxy���moyLuvh	�vzf�vh1uvs}uTmow{y |�moy��1h<w{y�h<�	rxp�|�uThC�/mo|
�	rxwY|�hCrx� �vh	rts uTh ~ uTwÄ´6w{��|�h ~ p¡knp ~ s}y ~ uTdfh�w}uTd�h	���1rop�|�uvh	�<mo|<�1rowL|Th	ro� �ThCros}uTh ~ uTw^uvdfh��Os{�Tmt|qs{�Th?s
~ h	z�s{��uvg<hCyYuv| � uvdfh2z�s{��uvm¯uvmxwLy�|�s{�Th ~ hCzfmo�1uTh ~ mxy#��mx�Lpf�vhq� �¶¨ 
 � ��
 ¤ c&dfh/uTd��ThCh2�1rop�|�uvh	�§|Tw{ropbuvmxwLy5|Tzfrom¯u
´6wL�v|Th ~ p^knp ~ mxyYuvw-u� ¥w��1rop�|�uTh	��| ¤
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� h�s{y�s}ro� �	h ~ ~ s uvsÄ²¶w{��s¹�{row{¨�s{r�zf�vhC�1mozfmxuvs}uTmow{y �1romog�s}uTwLrxwL�{�¹uvd�s u�d�s{|�¨QhCh	y zf�vw ~ p��	h ~ s u�uTdfh
ZLw{moyYu®³¸y�|�uTmxuTpbuvhW²¶w{��uvdfhJkYuvp ~ � w}²/uTdfh 
 uvg�wL|Tzfdfh	�vh^s}y ~ � �	hCs{y ¤ c&dfhC�¡s{�ThWsE© s}moros{¨froh�wLy�uTdfh
� w{�vr ~W� m ~ h � h	¨ s u-��.�/0��.$�!+�/#�1�2
�.#�,������3���/�������(�45� " ��3�.$���#��67+8�,4 ¤ c&dfh<|�zQs uTmts}r��vhC|Tw{ropbuTmow{y^w{²
uvdfmt|§�1romog�s}uTwLrxwL�{�®mt|«� ¤ � ~ hC�{�vh	hC|�mxyWrts uvm¯uvp ~ hqs{y ~ rxwLyf�{mxuTp ~ h{¦f �d�mo��dWrohCs ~ |&uTw�s�|�h	u§w}².u� ¥h	ro©{h��	iLi
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&d�sE©Lh/¨QhCh	yW�vhC�1wL� ~ h ~ w{��h	�Yuv�vs{zQwLros}uTh ~ ¦n²¶w{��h?s{��d5moy ~ mo©Ym ~ p�s{r��Cs}roh	y ~ s{��g�w{yYuTd ¤ ��mx�Lpf�vh �
|Tdfw  �|�|�pQ��d-s­g�s}z2²¶wL��uTdfh&g�w{yYuTd-w}²�ZLs{yYpQs}�v� ¤ c&dfh&rts}y ~-~ s u�s�²¶wL��uTdfmt|O�1romxg�s}uTw{row{�L�/mo|�uvs{£{hCy2²¶�vw{g
uvdfh«µ�h	�Ys uTh?|\s{y ~�� mxrorog<w{u�u �������U�;
.�1romxg�s}uTw{row{�L�{¦L �dfmo��d�mo|6¨�s{|Th ~ wLy�uTd�h§dfmt|�uvw{�vmo�Cs}rQ�Th?�1w{� ~ w}²%��s}moy
�Ys}pf�Lh/g<h?s{|Tpf�vh	g�h	yYuv| ¤ c&dfh2wb�1h?s}y5zf�vhC�	mxzfmxuvs}uTmow{yWh?|�uvmxg�s uvhC|«s}�vh/²¶�TwLg uvdfh �Wmt�1�vw  ¥sE©Lh/kbw{pfy ~ mxyf�
�§yfmxu�� �Jk9� 
'�KknzQhCy��1hC�-�����L�	
)¦·s}y ~ uTd�h-�1romog�s}uTwLrxwL�{��mo|­¨�sL|�h ~ w{yJsE©Lh	��s}�LhC|¥²¶w{�­uvdfhqzGh	�vmxw ~ � �Y� �
uvw5� ���Y� ¤

��w{rorxw  �moyf�2�.wL|v|Th ���������;
)¦Y 6h§zf�Th	ªKz��Twb�1h?|T|Th ~ uvdfh ~ s uvs2mxy�uTdfh§²¶w{rorxw  �moyf�2 &sE� ¤+
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zQs}�TuTmxuTmow{y5|�hCrxh?�)uTh ~ ¨n��³T´¥µ �Cs}zbuvpf�vhC|¥uTd�h!dfmx�Ld ~ h	y�|Tm¯u����ThC�{mow{y�|&s}z�zQh?s}�vmxyf��moy�uTdfmt| ~ s u�s�|�h	u ¤
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�}i

� � �1��46�������1�2�

knuvs uvmo|�uTmt�	s{r�s}yQs}ro�n|Tmt|�w{²Q¢Qyfm¯uvh�g�m¯�nuTp��Th?|Vs}�vh&h	g�zfrow �{h ~ moy�|�uvs}uTmt|�uvmo�Cs}rfg�w ~ hCrxromxy��­ �mxuTd�u� ¥w ~ m&�GhC�ThCyLu
z�pf�TzGwL|ThC| ¤ ³¸yWw{yfhqzQhC�v|TzQh?�)uvmx©Lh{¦f¢Qyfm¯uvhqg�mx�Yuvpf�vhqs}�vh!hC|v|�hCyYuTmts}rorx���ThC�Ls{� ~ h ~ sL|��1wLg�zQh	uTmxuTw{��|�uvw®yfwLy
zQs}��s}g�h1uv�Tmt� ~ h	y�|Tmxu�� hC|�uTmog�s uvmxwLy �A|�hCh �\|v�1w{¨Qs}�®s}y ~¡� hC|�uJ�����L�f¦6��wL¨QhC��u^�����"��wL�®��wnh ~ hC��s}y ~
� s{|v|Th	�vg�s{y`�����n� 
 ¤ ³¸y s}y�w}uTd�h	�®©nmoh	 !¦&¢�yfmxuTh�g�m¯�nuTp��ThJs{�Th^�	w{y�|Tm ~ h	�vh ~ s{|�sÄzQw  ¥h	�T²¶pfr� &sE� w{²
g�w ~ hCrxromxy��2mxy��1rop�|�uvh	�¥s}y�s{rx�b|Tmo|?�A|�hCh �f��s}roh	�<s}y ~ �§s ² uThC�T��� �	���/wL� �^�	µ�s{��dfrts}y�s{y ~ º&s{|�²¶w{� ~ � ���	�	
 ¤
³¸y<¨Gw}uTd�|Tm¯uvp�s uvmxwLy�|	¦}��d�wYwY|�moyf�/s§�vh	roh	© s{yLu�²¶w{�vg � ²¶w{��uvdfh&g<w ~ hCrfs}y ~ s{|v|ThC|v|�moyf�§s/|Th	y�|Tmx¨�rxh¥ynpfgq¨Gh	�
� w{²��1wLg�zQwLyfh	yYuv|&mt|�s{y�mog�zQwL��u�s}yYu&uvs{|T£ ¤

� dfhCy<uTdfh��	w{y��	h	�vyqw}²Gg�m¯�nuTp��Th&g�w ~ h	rorxmoyf�/mt| ~ h	yQ|�mxu��2hC|�uTmog�s uvmxwLy%¦}w{p���ynpfg�hC�Tmt�	s{rYh	�bzQhC�Tmog�h	yYuv|
�	w{yb¢Q�Tg uTd�s}u�uTd�h-º¥³T´Ãs}zfz��TwE�bmog�s}uTmow{y�w}²Ouvdfh2moyLuvh	�L�vs}uTh ~ wL¨�|Th	�v©{h ~ romx£Lh	romxd�wYw ~ �Cs}yW¨Ghq�vh	�Ls{� ~ h ~
sL|&sq�vhCsL|�wLy�s}¨froh�uvwYwLrG²¶w{���1wLg<zQs}�vmxyf�-g�m¯�nuTp��Th/g�w ~ h	rt| ¤ ´6dfwnwY|�moyf�-uTdfh«²¶w{�vg(w}²�uTdfh/g�w ~ h	r � s}y ~
uvdfh­yYp�gq¨Gh	�&w}².�1w{g�zGw{yfhCyYuv|�� ¨n��w{zfuTmog<mI�Cs}uTmow{y�w}²�uvdfh/º6³T´��1�vm¯uvh	�vmxwLy� �morxr·�{hCyfh	��s}roro�<�vhC|Tpfrxu¥moy�s
�Lwnw ~ s}zfz��TwE�bmog�s}uTmow{y®w{²�uvdfh ~ h	y�|Tmxu���uTw�¨Gh­h?|�uvmxg�s}uTh ~%¤ �O�bzQhC�Tmog�h	yYuv| ~ h?|T�	�Tmo¨Gh ~ moyWknhC�1uTmow{y�i ¤ � ¤ �
s{y ~ knhC�1uTmow{y5i ¤ � ¤ �«d�mx�Ldfrxmo�{dYu&uTd�mo|�|vs uvmo|�² s{�1uTwL�T��¨Gh	d�sE©nmow{�&w}².º¥³T´�moyWs<|TzGhC�)u�s{�	pfros{�& ¥sE� ¤

� dfhCy uTdfh�moyYuTh	�vhC|�u2moy g�mx�nuTpf�vh�g<w ~ hCrxromoyf�Wmo|!�	rxpQ|�uvh	�2s}yQs}ro�n|Tmt|!��dfwnwL|Tmxyf�5s5|�hCy�|Tmx¨froh�ynpfgq¨Gh	�
w{²6�1rop�|�uThC�v| � mo|­w{²¥�1�vp��	mos{r�mog�zQwL��u�s}y��	h ¤ ³¸y�uTd�mo|!�	rxp�|�uThC�Tmoyf�5�1wLyLuvh1�nuC¦·uvdfh�º¥³T´ �1�vm¯uvh	�vmxwLyJmt|­rxh?|T|
�	w{yn©nmxyQ�1moyf� ¤ ³¸y�z�s}�TuTmt�1p�ros{�C¦»mxu!uThCy ~ |/uvwWw ©{h	�vhC|�uTmog�s uvh2uTd�h�yYp�gq¨Gh	� � w}²��1rop�|�uThC�v|/ �dfhCyJuvdfh�¢fu
w{²�uvdfh ~ s u�s-uTw�uTd�h!g<mx�nuTpf�vh/g�w ~ h	r%mt|�yfw{u&©Lh	�v�®�{wnw ~»¤ �O�bzGh	�vmxg�h	yYu�moy^knhC�1uTmow{y�i ¤ � ¤ �<s{y ~ s}ror»uTdfh
h	�bzQhC�Tmog�h	yYuv|­moy�knh?�)uvmxwLy�i ¤ ��s}�vhqmorxrop�|�uT��s uvmxwLy�|­w}²¥|Tp���d s�¨Gh	d�sE©nmow{�/w}²¥º6³T´ ¤ ³¸y�uTd�mo|!�	w{yYuTh	�Yu?¦» 6h
z��TwLzQwY|�h ~ g�s �bmog<mI�	moyf�<uTd�h!mxyYuThC�{��s uvh ~ �	w{g�zfroh1uvh ~ rxmo£{hCrxmodfwnw ~ ��s uvdfh	�&uvd�s}y�uTdfh!moyYuThC�{��s uTh ~ wL¨�|�hC��ª
©Lh ~ romx£Lh	romxdfwnw ~ uTw�|Th	rohC�1u�¨Qw{uTd^s��vh	roh	© s{yLu�²¶wL�Tg � w{²�g�w ~ h	r�s}y ~ s��vh	roh	© s{yLu�ynpfg-¨QhC��w}²V�	rxp�|�uThC�v|
� ¦nuTdfh!g�mt|T|Tmoyf�<�	rxpQ|�uvh	��moy ~ mt�	s uvw{��|&¨QhCmxy��<�vh	z�rosL�1h ~ ¨n��uTd�h	mo��g�s}�bmxg-pfg s<zQwY|�uvh	�vmxwL�Tm·h?|�uvmxg�s uvw{��| ¤
��mo�v|�uTro�{¦�uTdfh-³T´¥µ¹�1�vmxuTh	�vmow{y5�Th?|�p�r¯uvmxyf�®²¶�TwLg uvdfh-s{zfzf�vwE�nmog�s uvmxwLy�w{²�uvdfmt|§moyYuTh	�L�vs}uTh ~ �	w{g�zfroh1uvh ~ rom¯ª
£Lh	romxd�wYw ~¹~ wYh?|qy�w}u<|Tp �·h	�-uTdfh�rts{��£ w}²�uvdfh	wL�Th	uTmt�	s}r���p�|�uTmx¢Q�	s}uTmow{y¹w{²�uTdfh5º¥³T´ s}zfz��TwE�bmog�s}uTmow{y uTw
uvdfh�moyLuvh	�L�vs}uTh ~ w{¨Q|�hC�T©Lh ~ romo£{h	romodfwnw ~ ²¶wL�!g<mx�nuTpf�vh�g�w ~ h	r ¤ knh?�1wLy ~ ro�{¦%²¶�vw{g s5zf�vsL�)uvmo�Cs}rOzGw{moyLu2w{²
©nmoh	 !¦·uvdfh-³T´¥µ �1�vmxuTh	�vmow{yJ|Th	hCg�|«uvw��Lmx©Lh-s}y s}y�|T ¥h	�«uTw�uTdfh�zf��s{�1uTmt�	s}r�zGwL|v|�mo¨frohquvh	y ~ hCy��1�Ww{²6º¥³T´
uvwqw ©Lh	�vhC|�uTmog�s}uTh&uvdfh«ynpfg-¨QhC�6w{²��1rop�|�uTh	��|¥s{|Vmxu�s}zfzGhCs{�v|V²¶�TwLg ynpfg�hC�Tmt�	s{r�h1�bzGh	�vmxg�hCyLu�|\moy�|ThC�1uTmow{y�|
i ¤ � ¤ �qs}y ~ i ¤ � ¤�� h	uC¦nmxu&�Cs}y®¨Gh«|Tdfw  �y��¶uTdf�vw{pf�Ld�ynpfg�h	�vmo�Cs}r�h	�bzQhC�Tmog�h	yYuv|6yfw}u¥�ThCzQwL��uvh ~ d�h	�vh�
.uvd�s u
³T´¥µ wLpbuTzGh	�T²¶w{�vg�|/dfh	pf�vmt|�uvmo���1�vmxuTh	�vmtsf¦ ~ hC©{hCrxwLzQh ~ ²¶wL�2s{|v|�h?|T|Tmxy���g�mx�Yuvpf�vh<g�w ~ hCro|!moyÄs5�1rop�|�uvh	�vmxy��
|Th1uTuTmoyf��¦·s{| 
�� � � º&s}yb¢Qh	r ~ s}y ~ �§s ² uThC�T�������{�;
¥ �dfmt��d5uTh	y ~ |�uvw®pfy ~ h	�vhC|�uTmog�s}uThquTdfh-yYp�gq¨Gh	�§w{²
�	rxpQ|�uvh	��|«sL|«|Tdfw  �y^moyÄ´6hCrxhCpb�^s}y ~ knw{�vw{g�hCyfdfwA��� �	���	
1¦QwL�§uvdfh�h	yYuT�vw{zn�5�1�vm¯uvh	�vmxwLy ± �&´ �K´6hCrxhCpb�
s{y ~ kbw{�vw{g�h	yfd�wJ� �	���;
� �dfmt��dJh	�bdfmx¨�m¯u�|!s ~ h?�1hCzbuTmo©{h�¨Gh	d�sE©nmow{�«uTw5��dfwnwL|Th<s��ThCrxhC© s}yYu«²¶wL�Tg � w{²
uvdfh!g�m¯�nuvpf�Th/g�w ~ h	r�s{|�|Tdfw  �y�moy5º6moh	�vy�sL��£YmK��� ���n� 
 ¤


 |§�1wLg�z�s}�vh ~ uTw®uTdfh-mxyYuThC�{��s uvh ~ w{¨�|Th	�v©{h ~ romo£{h	romodfwnw ~ ¦fuTd�h2mxyYuvh	�{��s uvh ~ �1wLg�zfrxh	uTh ~ rxmo£{hCrxmodfwnw ~
moy��	rxp ~ hC|5s}yÃs ~f~ mxuTmow{y�y�s}r­h	yYuT�vw{zn� uThC�Tg �7) � � � ,® �dfmt��d ² sE©Lw{��|® ¥h	ror¯ª¸|�hCz�s}��s uvh ~ �	rxp�|�uThC�v|�s}y ~
 �d�mo��d^mt|�uvdfh<hC|v|�hCyLuvmos{r ~ m&�·h	�vh	y��	hq¨Gh1u� ¥h	h	y^º¥³T´Ãs{y ~ ³T´¥µ �	�TmxuThC�Tmts ¤ c&d�h2² s{�1u§uvd�s u­uTdfh<s}zfz��TwE�bmxª
g�s}uTmow{yWrohCs ~ mxyf��uvw®³T´¥µÄmt|� ¥h	rorf��p�|�uTmx¢�h ~ �1wLyLuv�vs{�T�®uTw�uvdfh-º¥³T´`s}zfz��TwE�bmog�s}uTmow{y5|�hCh	g�|&uvw®d�sE©{h2s
romxu�uTroh/zf��s{�)uvmo�Cs}r·mog<zQs{�)u ¤ ³¸y�wLpf�&h1�bzGh	�vmxg�h	yYu�|	¦b ¥h­s{ro|Tw��1w{g�zfpfuTh­uTdfh ��� �­º6³T´ s}zfz��TwE�bmog�s}uTmow{y®w{²
³T´¥µ � ��# ¤ � ¤ �?�	
 ¤ c&dfmt|!s}zfz��TwE�bmog�s}uTmow{y ~ m ~ yfw{u2�{mo©{h ~ m&�GhC�ThCyYu!s{y�|T 6hC�/uTd�s{yJuvdfh�³T´¥µ��1�vm¯uvh	�vmxwLy
¨Gw}uvd�²¶wL�¥��d�wYwY|�moyf�quTdfh­²¶w{�vg � w}²�uTdfh­g�m¯�nuTp��Th/g�w ~ h	r»s}y ~ uTd�h­ynpfg-¨QhC�&w}²��	rxp�|�uThC�v|8� mxy5s}rorGuTdfh
|Tmx��h1�bzGh	�vmxg�h	yYu�|¥uTd�s}u� 6h!�1wLy�|Tm ~ hC�Th ~»¤
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 mxuT£nmoy%¦	� ¤ s}y ~ ��pf¨�mxy%¦ $q¤ º ¤ ��� �	�L��
 ¤ �\|�uTmog�s uvmxwLy�s{y ~'= �nzQw{uTdfh?|�mt|Oc�hC|�uTmoyf�/mxy ��mxy�m¯uvh��Wm¯�nuvpf�Th
�Ww ~ h	rt| ¤�� �2��� �'�2� � � ��� �9B1�2���(��� � � ����� �5��!$�2����� !���� �5�	� /�¦ $ �%¦ �Y�Eª��{� ¤


 � �Cs{rxmoyfmK¦ 
2¤ s{y ~ º6w  �g�s{y 
2¤}��¤ ��� �	�U�	
 ¤-
 µ%wnwL£qs uV|Tw{g�h $ s u�s­w{y-uTdfh � r ~ �Qs}mxuTdb²¶pfr � h	�b|�hC� ¤

 �-�'�;����&����A� �5��� ����!��)¦ � � ¦f�L�Y�?ª¸���L� ¤

º&s}yb¢Qh	r ~ ¦ Z ¤ $-¤ s}y ~ ��s ² uvh	�v� 
2¤ � ¤ ��� �	�{�;
 ¤ �Ww ~ hCr¯ªÊ¨�sL|�h ~ � s{p�|v|�mts}yWs}y ~ y�w{y � s}pQ|T|Tmos{y��	rxpQ|�ª
uThC�Tmoyf� ¤ /
���(
 � ���	��!��)¦ $ � ¦ � �{� ª1�L�f� ¤

º¥mxhC�TyQs{��£nmA¦�´ ¤ ��� �	�Y� 
 ¤ ´6d�w{mx� ~ h!g�w ~ e	rohC|&hCy5�	rosL|T|Tmx¢Q�	s}uTmow{y ¤ �Vd $-¤ uvdfhC|Tmo|C¦ �«c§´`´6wLg<z�mxeC�{yfh ¤
º¥mxhC�TyQs{��£nmA¦»´ ¤ s{y ~ � w © s}hC��u?¦ � ¤ ��� �	�Y��
 ¤ �§|Tmoyf��uTd�h�´6rts{|v|�mx¢Q�	s}uTmow{yWµ%mo£{hCrxmodfwnw ~ uTwW´6dfwnwL|Th!uTdfh

± pfg-¨QhC��w}²\´6rop�|�uvh	��| ¤
� �(
1�'�%�5��������!���� �'! �%� �'&����A� �5��� �5��!���¦ =�� ¦��b¦bin�b�1ªÊiY�Y� ¤
º¥w�� ~ w{�Ys}y%¦ =q¤ �������{�;
 ¤ ´6dfwnwL|Tmxyf�«uTd�h ± pfg-¨QhC�Vw}²%´6w{g�zQwLyfh	yYu¥´6rop�|�uTh	��|.moy-uvdfh��Wmx�nuTpf�vh1ª1�Ww ~ h	r

�§|Tmxy���s ± h	  ³¸yb²¶w{�vg�s uTmow{yQs}r�´6w{g�zfroh1�bm¯u���´6�TmxuThC�Tmow{y¡w}²§uvdfhW³¸yn©{hC�v|Th1ª1��mo|Tdfh	�<³¸yb²¶wL�Tg�s uvmxwLy
�^s uv�Tmx� ¤ � � � �(�	
�� �5��� � � �'& � � �����	� � !�� �5��� ��P¥kbzf�Tmoyf�Lh	�Tª �OhC�Trts}�Q¦ = h	m ~ h	ro¨QhC�T� ¤

º¥�T�Ys}yYuC¦n� ¤ � ¤ ��� ������
 ¤ µ�s}�v�{h­kfs}g�zfroh/��hC|Tpfr¯u�|¥²¶w{� � zbuvmxg�mI�Cs}uTmow{y�º&sL|�h ~ ´6rop�|�uTh	�vmoyf�'�^h1uTd�w ~ | ¤
� �(��� �'�2� � ��� � �(����� � !�� �5��� ��¦ ��¦f�f�1ªÊi{i ¤

´6h	roh	pf�·¦ � ¤ s}y ~ � w © s}hC��u?¦ � ¤ �������Y��
 ¤�
 ´6rts{|v|�mx¢Q�	s}uTmow{y � � 
 ro�{w{�vmxuTdfg s{y ~ u� 6w^kYuvwn��dQs{|�uTmt��Oh	��|�mow{yQ| ¤
� �(
1�'�%�A� �5��� ���(��� � � ����� �5��!	�[� �'&��4� �A� 
 ���(�;���	���)¦ � $ ¦f���?� ªÊ�L�L� ¤
´6h	roh	pf�·¦ � ¤ s{y ~ � w © s}hC��u?¦ � ¤ ��� �	�L��
 ¤ � s{p�|v|�mts}y�z�s{�v|Tmxg�wLyfmxwLp�|!�1rop�|�uThC�Tmoyf�Wg�w ~ h	rt| ¤�� � �&� ��� �

B ��!����'� ���5��� �Q¦ = �%¦Q� �f�1ª��:�L� ¤
´6h	roh	pf�·¦ � ¤ s}y ~ knw{�vw{g�hCyfdfw�¦ � ¤ ��� �	���;
 ¤ 
 yJhCyLuv�TwLzn���	�TmxuThC�Tmow{y5²¶wL�­sL|T|ThC|v|�moyf��uvdfh-ynpfg-¨QhC�«w{²

�1rop�|�uTh	��|&moy5s<g�mx�Yuvpf�vh!g<w ~ hCr ¤�� �2��� �'�(�0� ��� � �����	� � !�� ����� ��¦ �%� ¦»� �L� ª¸�f�?� ¤
´6dfhChC|Th	g�s}y%¦�� ¤ ¦Vs{y ~ kYuvpbu �L¦ Z ¤ ��� �	���	
 ¤ º&sE�LhC|Tmos{yÄ´6rts{|v|�mx¢Q�Cs uTmow{y � 
 pbuvwn´6rts{|v|9
 � c&dfhCw{�v��s}y ~

�Th?|�p�r¯u�| ¤ ³¸y���sE�n�Ys ~ ¦J� ¤ ¦V�Vmts uvhC|T£Y�Yª�knd�s{zfmx�vw�¦ � ¤ ¦\s}y ~ ��uTdnpf�vp�|vs}g-� � h ~ | ¤ 
 ¤ 
 &(8(� ��! �	�W���
� �'�()L����&��!�
�[����!��28 ���	��� ��&��4� �A������� �����}¦Qzfz ¤ ���1ª1�{� ¤ 
�
 
 ³&�V�vhC|v|	¦ �WhCyfrow<�Os{�T£·¦Q´ 
2¤

´6dfmt��£{hC�Tmoyf��¦ $-¤ � ¤ s}y ~#= hC��£Lh	�vg�s{y%¦ $-¤ �������n� 
 ¤ �V°��	mxhCyYu 
 zfz��TwE�bmog�s}uTmow{y�|¥²¶wL��uTd�h �^s}�v�{moy�s{r
µ%mo£{hCrxmodfwnw ~ w{²�º&sE�{h?|�mts}y ± h	u� 6wL�T£b|¥ �m¯uvd = m ~f~ hCy��Vs{�Tmts}¨�rxh?| ¤ �G��! � ��� �������(� � ����� ¤ = � ¦%���f�	ª
�b�E� ¤

´6pbuvrxhC�C¦ 
2¤ s}y ~ ´6w{� ~ h	�vw}ª¸º¥�vs! �sf¦ �-¤ ���������;
 ¤ �Wmoyfmogqpfg = hCrxromoyf�{hC� $ mt|�uvs}yQ�1h@�6|�uvmxg�s uvmxwLy�²¶w{�
��mxyfmxuTh?�Wmx�nuTpf�vh8�Ww ~ h	rt| ¤"� �(��� �'�2� � � ��� � 
 
 ���	��!$� �����A� �5��� ����!��2� 
 �����6!���� �5��� � ��� ¦b� �n� �}ªv� �}�{� ¤

$ h	g�z�|�uTh	�?¦ 
2¤ � ¤ ¦\µ�s{mx� ~ ¦ ±2¤ � ¤ s}y ~ ��pf¨fmoy%¦ $-¤ º ¤ �����Y�L� 
 ¤ �^s �bmogqpfg�µ�mx£Lh	romxdfwnw ~ ²¶w{�<³¸ybª
�1wLg<z�rxh	uTh $ s}uvs2©nmts!uvdfh � � 
 rx�Lw{�vm¯uvdfg ¤"� �(��� ���(� � � ��� �
BC�(���2�#���A� �5��� �5��!��(�$��� !���� �5�	� /�¦ � � ¦
�1ª¸��� ¤
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���
$ mxhC¨QwLr¯u?¦@Z ¤ s}y ~ ��wL¨QhC��u?¦f´ ¤ � ¤ �������{i;
 ¤ �\|�uTmog�s uTmow{y�w}² ��moyfmxuTh �Wmx�nuTpf�vh $ mt|�uv�Tmo¨fpbuvmxwLy�|6uTdf�vw{pf�Ld

º&sE�{hC|Tmts}y�kfs}g�zfromxyf� ¤ � �2��� �'�2� � � ��� �9B1�2���(��� � � ����� �5��!��(��� �6!���� �5� ¦�º­¦����%¦��"�{�}ªÊ�n�}� ¤�\|v�1wL¨�s}�?¦�� ¤ $-¤ s}y ~�� h?|�u?¦8� ¤ �������Y��
<º&sE�{hC|Tmts}y ~ h	y�|Tmxu�� hC|�uTmog�s uvmxwLy s}y ~ moyb²¶h	�vh	y��	hWp�|Tmxyf�
g�m¯�nuTp��Th?| ¤�� �(��� ���(�0� � ����� 
 
 ���	��!$� ��� � � ����� �5��!$�2� 
 ����� !���� ����� ��¦ ��� ¦��Y�{�Eª¸����� ¤�V©Lh	�vm¯uTuC¦Qº ¤ k ¤ �������{i;
 ¤ 
 � � �����$�6&2� ! �5��� � � ���0� � � ����� �(�	���-�����	� �G� &'���7��P�µ%wLy ~ wLy � ´6d�s{zfg�s}y��
= s{rxr ¤

�f��s}roh	�L¦�´ ¤ s{y ~ ��s ² uvh	�v�{¦ 
q¤ � ¤ ��� �	���	
 ¤ = w   �Js}yn� ´6rop�|�uvh	��|�� � dfmo��d ´6rop�|�uTh	�vmoyf�#�Wh1uvdfw ~ �

 y�|T ¥h	��|«©nmts%�Ww ~ h	rxªÊº&sL|�h ~ ´6rxpQ|�uvh	� 
 yQs}ro�n|Tmt| ¤ c�h?��dfyfmt�	s}rV��h	zGw{�Tu ± w ¤ �L� ��¦ $ hCz�s}�TuTg�hCyLu
w}²VkYuvs}uTmt|�uvmo�C|	¦G��yfmo©{hC�v|Tm¯u���w{² � s{|Tdfmoyf�}uvw{y ¤ �Ac�w�s}z�zQh?s}��moy � �2

���%� ��� � �(��� �'�2� ¤ 
�!s{|v|C¦n� ¤ � ¤ s{y ~ ��s ² uvh	�v�{¦ 
2¤ � ¤ �������Y��
 ¤ º&sE�{h?|8��s{�1uTwL� ¤ � �(��� ���(�0� � ����� 
 
 ���	��!�� �����A� �5��� ����!��2�

 �����6!���� �5��� �Q¦ ��� ¦Q�}�{�}ª�� �L� ¤

µ%hC�Ls}uThC|C¦ $-¤ � ¤ s}y ~�� mororxg�w}uTuC¦Q´ ¤ Z ¤ �������U�;
 ¤ �WhCs{y�knh?s{|Tw{y�s{r�s}y ~ knz�s uvmos{r��Vs{�Tmts}¨�mxrom¯u�� � s}p��{h1ª
�1wL�T�vhC�1uTh ~ ¦ � rxwL¨�s}r»�V�vhC�	mxz�m¯u�s uTmow{y ¤ � ��� ��� ��� �5��� ���(� � �(��� ���(� � ��� �;�.
,� � �2� � �2� ¦ � � ¦»�{�L�1ª��?�Y� ¤

�^�Cµ�s{��d�ros{y%¦ � ¤ Z ¤ s}y ~ º¥sL|�²¶wL� ~ ¦ � ¤ � ¤ ��� ���	�	
 ¤ ���*#!����� � �G�6&!���7��� � � � ��� � ��! �[� �'& 
 �����;��!�� �5��� � �� � � �;� � � ���	�����`P ± h	  � w{�v£ � �^s{�v�	h	r $ h	£n£{hC� ¤
�.wL|v|�hL¦�´ ¤ ��� �	���;
 ¤ = mxhC�vs{�v��dfmt�	s{r?�Ww ~ h	rxªK¨Qs{|Th ~ ´6rxp�|�uThC�Tmoyf� ��w{�®µ�s{�T�Lh $ s}uvs{|Th1u�| ¤ c�h?��dfyfmt�	s}r

��h	zGw{�TuC¦ $ hCz�s}�TuTg�h	yYu�w}²VkYu�s uTmt|�uTmt�	|C¦!��yfmo©{hC�v|Tm¯u���w}²K�Wmxy�yfhC|Tw}u�s ¤
��s}² uTh	�v�{¦ 
2¤ � ¤ �������L�	
 ¤ º¥sE�LhC|Tmos{yG�Ww ~ hCr«knh	rohC�1uTmow{y mxy�knwb�1mts}r���hC|ThCs}����d �  �m¯uvd ~ mo|v�1p�|v|TmxwLy 
 ¤

³¸y � �6!����(� � ����!$�2�
� � ���@� &��2� �����D�¶h ~%¤ � ¤ � ¤ �^s{�v| ~ hCy 
)¦«zfz ¤ �{�{�	ªv���L� ¤ ´¥s}gq¨��Tm ~ �{hL¦��^sL|T| ¤ �
º¥rosL��£Y ¥h	rort| ¤

��h ~ yfh	�?¦·� ¤ 
q¤ s{y ~5� s{rx£Lh	� =q¤ � ¤ ��� �	�}i 
 ¤ �Wmx�Yuvpf�vh ~ h	yQ|�mxuTmohC|C¦Qg�s}�nmogqp�g romx£Lh	romxd�wYw ~ s}y ~ uTdfh� ��s}ro�{wL�TmxuTd�g ¤ � � 
 � B ��8 ����)O¦ = ��¦»� �L� ª¸�{��� ¤
��mt��d�s}� ~ |Tw{y%¦&k ¤ s}y ~ � �vh	hCy%¦\� ¤ Z ¤ ��� ���n� 
 ¤ ��pfrxro�¡º&sE�LhC|Tmos{y 
 y�s{rx�b|Tmo|�w{²>�Wmx�nuTpf�vhC|� �mxuTd�s{y

��yf£nyfw  �y ± pfg-¨QhC�­w{²¥´6w{g�zGw{yfhCyLu�| �  �m¯uvd ~ mt|T�	p�|v|�mow{y 
 ¤ � �2��� �'�(� � � ��� �DB1�2���(� ���A� �5��� ����!��2�
��� !���� �5�	� /�¦ � � ¦Q� ���1ª��:�L� ¤

��wL¨QhC��u?¦n´ ¤ � ¤ ��� ���{i;
 ¤9� � �>/1�2�'�	�	��� � � � �(��! �	�1� � ��!�������� ��
 � � ���2� � �5��! �G� �5�.8�� ����� � ¤V± h	  � w{�v£ �
knzf�vmxy��{h	�Tª �Oh	�vros{� ¤

��wL¨QhC��u?¦n´ ¤ � ¤ ��� ���"�	
 ¤ �Wmx�nuTpf�vhC|.w{² $ mo|�uT�vmo¨fpbuTmow{yQ| � ³¸yb²¶h	�vh	y��	h�s}y ~ �\|�uTmog�s uTmow{y ¤ �G�2�<:��28 � � �(���
�G� ��� � � �(�	� � ��� � �<��! ����! � ¤ � h ~ | ¤ � moro£n| ��¤ � ¤ ¦·��mo��d�s{� ~ |�wLyWk ¤ s{y ~ knzfmoh	�Lh	rod�s}rxuThC� $-¤ Z ¤ 
 ¤
µ%wLy ~ w{y � ´6dQs}zfg�s}y�� = s}ror ¤

��wnh ~ h	�?¦�� ¤ s{y ~�� s{|v|�hC�Tg�s{y%¦�µ ¤ �������n� 
 ¤ �V�vsL�)uvmo�Cs}r/º¥sE�LhC|Tmos{y $ hCy�|�mxu�� �\|�uTmog�s uTmow{y �§|Tmxyf�
�Wmx�Yuvpf�vhC|&w}² ± wL�Tg�s{ro| ¤ � �2��� �'�2�0� � ��� � 
 
 ���	��!�� � � � � ����� �5��!��(� 
 �$��� !���� ����� ��¦ �A= ¦ ���{i}ª1�U�L� ¤

kb��dn &s}�9�{¦ � ¤ ��� �Y� �	
 ¤ �\|�uTmog�s}uTmoyf��uTdfh $ mog�h	y�|Tmow{y^w{²\sJ�Ww ~ hCr ¤ 
 �����(�7�4� � � � � ����� �5��!	�)¦ ��¦Gi �f�	ª
i"�{i ¤

BDC L�BFE



�Y�

knzGh	y��	h	�?¦G� ¤Q��¤ �������{�;
 ¤ � row{¨�s{r � �1h?s}yfmt�/�V�vhC�	mxzfmxuvs}uTmow{yW²¶�vw{g uTd�h �Jk9� ~ pf�vmxy��^� �n�:� ª1�f�/s}y ~
´6w{g�z�s{�Tmt|�wLy�|6uTw � uTd�h	�«´6romxg�s uvw{row{�Lmxh?| ¤ � �(��� ���(�0� ��� �*�.
,� � �	¦���¦%�C� �f�1ª��C�Y��� ¤
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Unit é de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
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