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�Ie^q�g�|2c^t)u0�Zg�c^�Iqvg\a0º;e;uvsBc^t)u0�Ie;u~pZtI|9g\a�oJg\aOu�ensBt eWq0qvpZf2�ZuvsBc^tIq�e;�Gc^pZu�uO�Zg/a0cWpZtI|Ws�tZdY;/{Wu0�Zg
a0g\f)ensBtI|9g\a�c;¡�u0�Zg a0c^pZtI|9g�|?q�pZf B O

E
µ
�9s]o0�%s]q�|9gJwItZg�| �9�vu 3:9 B N

E
U 1 B O

E 5�o\e;t
�Gg2a0g\�Za0g�qvg\t9u0g�|­e^q�e FIc9e;uvsBtZd
7Ù�Ic£s�t9u(t9pZf��Ig\a 1S�ZaOc[ºWs]|9g�| u0�Ie;u�tZc�c;º^g\a�FIc;µ c^a�pZtI|9g\a�FIc;µ
cZo\oJpZa�q�5�²wd^u�e;a0uvsBtZd�µ�sBu0��u0�Zg�º;enmBpZg�q M ? {Ge�q�g�y^pZg\tIoJgjc;¡rº;enmBpZg�q M3x? s]q/oJcWf2�ZpZu0g�|�e^q*¡Ùc;mxm�c;µ/q63
¡Ùc^a�IJ3:90K_U?�(|9c;µ
t9u0c��(|9c8 3N9 M ? O M

?
O Au-3N9 M ? N M ? O A U 8
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M x
? 3:9 8
M x
?
O A 3:9�ug\tI| ¡¢c^a�I

0��9s]qbtZg\µ q�g�y^pZg\tIoJg��Ie^qbuO�Zg
�Za0c^�Gg\a0uvsBg�qbu0�Ie£u s M x
? 9 s M

?
{9e;tI| M3x A s]q�e£t�e;�Z�Za0cn±9s�f)e 7uvsBc^t­c;¡bu0�Zg2qvpZf s M

?
{Gµ
�9sxmBg M x P S

D%D�D
S M x= e;a0g(aOg\f�ensBtI|9g\a�q\²���g\�Ig�e£uvsBtZd§u0�Zg�q0e;f2gj�Za0c oJg�qOqmBg�e^|Zqju0c º[enmBpZg�q M �����

?
� pZtI|9g\a�oJg\a0u�ensBt=oJc^tI|WsBuvsBc^tIq M �����A oJc^t9º^g\a0d^g�q u0c§e�º;enmBpZg�� q�µ�sBu0�=e;t

g\a0aOc^a�c;¡GmBg�q0q~u0�Ie;t�uvµlc�pZt9sBu�q*c;¡�u0�Zg�m]e^qvu~�9m]e^oJg
c;¡�u0�Zg
f)e;t�u�s¹qOq0eZ²
0��9s]q�e[m�dWc^avsBu0�Zf+µ
e^q�f�c
7
|WsxwIg�|2e;tI|�e;�Z�9mxsBg�|�u0c�oJc^f2�ZpZuOgl|9c^u��Za0cZ|9pIoJu�q&sBt ¦ _�cW� ]
]�{%_�cW� ] ^;« 3\pIq®sBtZd(e;t�e;�Z�Za0c^�Za�s¹e£u0g
g�qvu�s�f)e;uvsBc^tVc;¡�u0�Zg2qvpZf�c£¡la0g\f�e[s�tI|9g\aJq s =

?
@ P M

���	�
?
{�u0�ZgjsBu0g\a�e;u�s�cWt�o\e;tV�Gg2u0g\a0f�sBtIe;uOg�|¤eWq

qvc9c^tVe^q#u0�Zg�a0g�yWp9s�aOg�|Ve^o\oJpZa�e^oJ�·s]q�a0g�e^oO�Zg�|�²hd^g�oJc^tI|WmB�^{�sBu(oJc^p9m]|­�Ig��Za0c;º^g�| u0�Ie£u 1Ùsx¡�c^tZg
|Ws]qva0g\d9e;a�|ZqJV\g\aOc�q�5ÜuO�Zg
c^�Ig\aJe;tI|Zq M �
�	�A

D�D%D
M �
�	�� O A e£a0g
c^a�|9g\aOg�|2e^o\oJc^a�|WsBtZdju0c�u0�ZgJsBa�gJ±Z�Ic^tZg\t9u�qe;tI| sx¡Üuvµ�c(c^�Gg\a�e;tI|Zq~c;º^g\avm]e;��e^o\oJcWa�|WsBtZd�uOc(u0�ZgJsBa�gJ± �Gc^tZg\t9u�q\{9u0�Zg�f�e;t9uvs]q0q0e�c£¡³uO�Zg
m]e;a0dWg\a

º;enmBpZg¤oJc^t9u�ensBtIq�c^t9mB�=|WsBd;sBu�q V\g\a0c sBt?u0�Zg)c;º^g\avm]e;�Z�9sBtZd¬a0g\d;sBc^t�²J0��Zg\a0gJ¡Ùc^a0g^{�u0�Zg)sBu0g\a�e£uvsBc^t
f�en�2�Gg°q�u0c^�Z�Ig�|�e[¡¢u0g\a�e;u�f�c�qvu�� 90K UV�/q�u0g\�Iq~µ
�Zg\t e[m m�c^�Gg\a�e;tI|Zq��Ienº^g#�Ig\g\t�c^a�|9g\aOg�|�²
´®u°o\e;t��Gg(�Za0c;º^g�|)uO�Ie;u

; => ? @CA B
?CD%E�? 9<; =>? @4A M

? 9<; M �����A
¡Ùc^a/enmxmÜaOgJm�g\º;e;t9u/a0cWpZtI|Ws�tZd)f2cZ|9g�q�;¥e;tI|)¡Ùc^a
|9c^pZ�9mBg�| �Za0g�oOs]q®sBc^t­c^�Ig\a�e£tI|Zq M ? e;tI| M �
�	�A ²

aJb]�n� �³�n��b¹Á-cV� ZVc^aJqvuÜo\e^qvgbu�s�f�gloJc^f2�9mBgJ±9sBu¸� s]q�
b1 K P 5�{�enmBu0�Zc^pZdW�(µ�gbf�en�°eWq0qvpZf2g~u0�Ie;usBt¬d^g\tZg\a�enm�c^t9mB�Vuvµ�c�s�uOg\a�e;uvsBc^tIq�e;a0g�tZg�oJg�q0qOe;a0�^² _~pZujg\º^g\tVu0�Zg\tVuO�Zg�¡ eWoJu0c^a�s]qja0gJm]e;uvsBº^gJmB�
�9sBd^�§q®sBtIoJg�e;t eW|Z|Ws�u�s�cWt�µ�sBu0��a0g\f�ensBtI|9g\a/oJc9qvu�q�e£u�mBg�e^q�uluO�Za0g\g�FIc9e;uvsBtZd
7Ù�Ic£s�t9u
c^�Gg\a�e;uvsBc^tIqÓ²

´Ù¡Üu0�Zg�s�tZ�ZpZu#º^g�oJu0c^a�q�f�pIqvu~�Ig�¶^g\�Zun{^e(uOg\f2�Ic^aJe;a0�(ºWg�oJu0c^a�c£¡=K oJc^f2�Gc^tZg\t9u�q*s¹q~tZg�oJg�q�7
q0e£a0�^²
0��9s]q~º^g�oJu0c^a�o\e;t��Ig
pIqvg�|)e^q&sBt9u0g\a0f2g�|Ws]e;u0g�qvu0cWa�e;d^g*¡¢c^a~u0�Zg�sBt9wIt9sBu0gJmB���ZaOg�oOs¹q�g/a0g�q�p9m�un{
µ
�Zg\aOg�en¡Ùu0g\a�uO�Zg�qvpZf2f�e£uvsBc^t¥pIqvpIenmxmB��f�e;t9�?a0g\f)ensBtI|9g\a�q§e;aOg§gJ±Ie^oJuvmB� a=e;tI|¥f�en�=�Ig
|9a0cW�Z�Ig�|�²�Z¥�Zg\t�e�¶^sBtI|�c;¡�tZc^a0f�e[m s�V�e;u�s�cWt�s]qle£�Z�9m sBg�|�{Zqvc�u0�Ie£ubu0�Zg
a0g�qvp9mBuvsBtZd�º^g�oJu0cWa�q��Ienº^g
gJ±Z�Ic^tZg\t9u(|WsNM�g\a0g\tIoJg�q�tZc^u�mBg�q0q#u0�Ie;t u0�Zg(f�e£t�uvs]q0qOejmBg\tZd^u0� D {41¸��1 E�G B M U EHGJILK[5 N � 5�� DoJc^f��Ic^tZg\t9u�q�qvp�\ oJg 1¸qvg\g(� ²B� 5�²�0��Zg�e^|Z|WsBuvsBc^t c;¡bc^tZg�º[enmBpZgju0c2u0�Ie;u�gJ±Ie^oJu�sBt9u0g\a0�Za0g\u�e£uvsBc^t
f2g�e£tIq/e;t)sBu0g\aJe;uvsBc^t)¡Ùc^a
u0�9s]q�t9pZf��Ig\a�c;¡*oJcWf2�Ic^tZg\t9u�q\²

&�'�� �n<�i�qr<����������S+-,7q:,-9��
0��Zg\aOg�gJ±9s]qvu�q(e£tZc^u0�Zg\a�e[m�dWc^avsBu0�Zf�¦ ¨�p9mW][h;«bµ#�9s¹oO�=c^a�|9g\aJq�u0�Zg q�pZf2f�e;tI|Zqje^o\oJc^a�|WsBtZd­u0c
u0�ZgJsBabgJ±Z�Ic^tZg\t9u�q�e;tI|ju0�Zg\t�q�u�e;a0u�q³u0c/e^|Z|°¡¢a0cWf¥mBgJ¡¢ubu0c#avsBd^��un{JsS² g^²[q�u�e;a0uvsBtZd�µ�sBu0�(uO�Zg��9sBd^�Zg�qvu
gJ±Z�Ic^tZg\t9u�{9pZt9uvsxm³uO�Zg°|WsNM�g\a0g\tIoJg�c;¡�u0�Zg�gJ± �Gc^tZg\t9u�q~c;¡�u0�Zg°q�pZf e£tI|2u0�Zg�tZgJ±Zu�q�pZf2f�e;tI|js]q
m]e;a0dWg\a/u0�Ie£t§�Z²�0��9s]q/e^|Z|WsBuvsBc^t­�Ie^q�u0c2�Igj�Ig\av¡Ùc^a0f�g�|)µ�sBu0�Zc^pZu�a0c^pZtI|WsBtZd�g\aOa0c^a�²�0��Zg\t u0�Zg
qvpZf o\e;t��Gg�oJc^f2�ZpZuOg�|)���§e^|Z|WsBuvsBc^t·¡¢aOc^f�avsBd^��u#u0c�mBgJ¡¢un²
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aJb]�n� �³�n��b¹Á-cb�C_~g�o\e;pIq�g�c;¡ruO�Zg°qvcWa0uvsBtZd�u0�Zg(oJc^f2�9mBgJ±9s�uv�)c;¡Üu0�9s]q
e[m�dWc^avsBu0�Zf»o\e;t)tZc^u��Ig

�Gg\u0u0g\a
u0�Ie£t 
 1 K D mBc^dK1 K[5 5
²���pZavsBtZd2uO�Zg(qvc^a0uvsBtZd��Z�Ie^qvgjº[enmBpZg�q#µ�sBu0��u0�Zg(q0e£f2g/gJ±Z�IcWtZg\t�u
e;aOg/e^|Z|9g�|�²:d^c�e º^g�oJu0c^abc;¡�f2c9qvuvmB�+��1 EHG B M UWEHGJILK[5 N �
º;enmBpZg�q��Ie^q*u0c��Ig�qvu0c^aOg�|�²^��d�ensBtu0�Zg(eW|Z|Ws�u�s�cWt�c;¡Üc^tZg�t9pZf��Ig\a�f2g�e;tIq
e£t2sBtIqvg\a0u�s�cWt)s�t�uO�Ie;u�º^g�oJu0c^a
e;tI|)e;t§e^|Z|WsBuvsBc^t�c;¡benmxm
sBu�q�oJc^f2�Gc^tZg\t�uJq\²TZc^a�|9g\u�ensxmBg�|�|Ws]q0oJpIq0q¸s�cWt�c;¡�u0�Zg�qvg�|9c^u��Za0cZ|9pIoJule[m�dWc^avsBu0�Zf�q~e;tI|2aOgJm¹e£u0g�|2�ZaOc^�9mBg\f�q�qvg\g
g^² dG²�¦`_~c^�§�
a;«®²
&�'�� �h9�+-<�q��V<�q ��<�+ 13q � �	qri�� 4�5m5m8$,7i �
	bg\a0� a0g�oJg\t�u�m��^{b¨�c^�Z�GgJmBu��IeWq��ZpZ�9mxs]qv�Zg�|?e·tZg\µ"|9c^u0�ZaOc |9pIoJu�enmBd^c^avsBu0�Zf ¦©¨�c^�§�£�[«~µ
�9s]o0�
pIqvg�qjqvu�e;tI|Ze£a�| ´ f7f�f FIc�e;u�s�tZd�7Ù�Ic;sBt9u(c^�Gg\a�e;uvsBc^tIq u0c§e�m]e;a0d^g�gJ±Zu0g\t�u(e£tI|�sBt9u0g\a0f2g�|Ws]e;uOgJm��
qvuOc^a0g�q�u0�Zg(q�pZf2f�e;tI|Zq~sBt­e�u�e;�9mBg(µ�s�uO����1 E�G B M U EHGJILK N � 5 oJc^f2�Gc^tZg\t�uJq\²0��9s]q�enmBd^c^a�s�uO�Zf+µ
�9s]oO���Ie^q��ZaOc[ºWg\t2u0c��Ig#º^g\a0�j¡ eWqvu�s]q�|9g�q0oJavsB�Gg�|�s�t)|9g\u�ensxmIsBt)u0�Zg
tZgJ±Zu
qvg�oJu�s�cWt�²
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0��Zg�enmBd^c^a�s�uO�Zf�µ
�9s]oO�¬s¹q°¡¢cWa0f�p9m¹e£u0g�| ¡Ùc^a(�9sBtIe;a0�¬e;avsBu0�Zf2g\uvs]o�f�sBf�s]o\q�u0�Zg2�ZaOc oJg�|9pZa0g)c;¡
u0�Zg���	�#
��	@�������h� �
�K��� �,
�enmBd^c^avsBu0�Zf»e£tI|§oJc^tIq®s]qvuJq�c^pZu
c;¡����Z�Ie^q�g�q\²

� ')( � o78 �	q (
0��Zg
qvpZf�f�e;tI|Zq�µ
�9s]oO��e;a0g~�Ie;a0uvs]enmZ�Za0cZ|9pIoJu�q�a0g\�Za0g�qvg\t9u0g�| sBt2pIqvpIenm�FIc�e;u�s�tZd�7Ù�Ic;sBt9u�¡¢c^aOf�e;u
e;aOg�s�tIq�g\a0u0g�|)sBt­e�u�e;�9mBg^{�qvc�u0�Ie;u
u0�Zg(q�pZf c;¡�enmxmÜu�e;�9mBg(g\t9u0avsBg�q~s]q#u0�Zg�gJ±Ie^oJu/|9c^u0�ZaOc |9pIoJu�²0�c mxsBf�sBu�u0�Zg§q¸s:V\g c;¡/u0�Zg)u�e;�9mBg�u0cVeVoJcWtIqvu�e;t9u(µ�g§|Ws]qvuvsBtZd^p9s]qv� �Ig\uvµ�g\g\t � c |Z|��~e;tI|
� g\ºWg\t �
FIc9e;uvsBtZd
7Ù�Ic£s�t9u
t9pZf��Ig\a�q
eWo\oJc^a�|WsBtZd2u0c�u0�ZgJsBa�m]e^qvu��9sBu�²�0��9s]q��Za0cW�Ig\a0uv�)c;¡Üe�t�pZf��Gg\a
s]q�o\enmxm�g�|·sBu�q�dWg\t�pIq\²ZVg�u0�Zg\t§pIq�g�u0�Zg�¡Ùc;mxmBc[µ�s�tZd)�Za0c^�Gc�q®sBuvsBc^tIq
e£�Ic^pZu�u0�Zg(e;avsBu0�Zf�g\uvs]o;²

� �°|Z|WsBuvsBc^t)c;¡�u¸µ�c�t9pZf��Ig\a�q*µ�sBu0�2u0�Zg/qOe;f2g�gJ± �Gc^tZg\t9ule;tI|�uO�Zg/q0e;f2g�d^g\t9pIq�s]q~gJ±Ie^oJu�²

� �°|Z|WsBuvsBc^t­c;¡�u¸µ�c�t9pZf��Gg\a�q#µ�sBu0��u0�Zg�qOe;f2g�gJ± �Gc^tZg\t�u�e;tI|·c^�Z�Ic�q¸s�uOg(q®sBd^t�s]q#gJ± e^oJun²
0��Zg(qvpZf2f�e£tI|Zqle£a0g
sBtIqvg\aOu0g�|)sBt§e;t�e;a0a�en��µ�sBu0�§��1 E�G B M U2E�GJI)K N � 5�a0c;µ/qÓ{^c^tZg�¡Ùc^ag�e^oO��gJ±Z�Ic^tZg\t9u/e;tI|���oJc;mBpZf2tIq\{ c^tZg
¡Ùc^a�g�e^oO��d^g\t9pIq\²9´Ù¡Üu0�Zg�mBcZo\e;uvsBc^t�µ
�Zg\aOg�u0�Zg�t�pZf��Gg\a

s]q�uOc��Gg�sBtIqvg\a0u0g�| s]q�cZo\oJpZ�9sBg�|Vµ�sBu0�Ve)tZc^t�V\g\aOc�º[enmBpZg2c^a�sBu�q�oJcWa0a0g�qv�Gc^tI|Ze;t9u(e^|Z|9a0g�q0q#¡Ùc^a
u0�Zg(|WsNM�g\a0g\t9u�d^g\t�pIq#oJc^t�uJensBtIqlejº;enmBpZg�c;¡Üc^�Z�Gc�q®sBu0g(q®sBd^t�{Ze;t�gJ±Ie^oJu
e^|Z|WsBuvsBc^t)s]q��Ig\a�¡¢c^aOf2g�|
e;tI|·u0�Zg�a0g�qvp9mBuvsBtZd�qvpZf-s¹qls�tIq�g\a0u0g�|)sBt u0�Zg(u�e£�9m�g^²
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u/uO�Zg(g\tI| c;¡�u0�9s]q��Z�Ie^qvg�u0�Zg�qvpZf c;¡lenmxmbu�e;�9mBg�g\t�uOavsBg�q#s¹q�gJ±Ie^oJuvmB� u0�Zg(µ
e;t9u0g�|§q�pZf

e;tI|¬uO�Zg�u�e;�9mBg¤o\e;t=�Gg��Za0cZoJg�q0qvg�|¬sBt=u0�Zg�cWa�|9g\a2c;¡/uO�Zg�gJ± �Gc^tZg\t�uJq\{�¡Ùc^a�g�e^o0�=gJ±Z�IcWtZg\t�u
u0�Zg\aOg�e;a0g(e£ulf�c�qvu
��g\t9u0avsBg�q\²

aJb]�n� �³�n��b¹Á-cb�\f~e^oO��e^|Z|WsBuvsBc^t¬sBt=u0�9s]qj�Z�Ie^qvg)a0g�|9pIoJg�q�u0�Zg)t�pZf��Gg\a�c£¡/u�e;�9mBg)g\t�u0a�s�g�qÓ²0��9pIq��Gg�q®s]|9g�q�u0�Zg�sBtIqvg\aOuvsBc^tVsBt9u0c§uO�Zg2u�e;�9mBg2tZc c[ºWg\a0�Zg�e^|·s]q(�ZaOc |9pIoJg�| µ�sBu0�Va0g�q��Ig�oJu�u0c
u0�Zgja0c^pZtI|9g�| oJc^f2�ZpZu�e;u�s�cWt�c;¡Üu0�Zg�qvpZf§²

´Ù¡z|9�9tIe;f�s]o~f2g\f2c^a0��f�e;tIe£d^g\f2g\t9u�s]qbe�º;ensxm]e;�9mBg^{;u0�Zglq®s�V\g�c;¡Iu0�Zg~u�e;�9mBg�f)e����Ig�a0g�|9pIoJg�|
gJsBu0�Zg\a ���%s�uJq)c^a0d�e;t9s�V�e;u�s�cWt eWq�eV�Ie^q���u�e;�9mBg^{�c^a)���¥enmxmBc o\e;u�s�tZd¥qvu0c^aJe;d^g§cWt9m��%¡¢cWa�u0�Zg
e^oJuOpIenmxm��¬pIqvg�|¬a�e£tZd^g�c£¡/º[enmBpZg�q2|9g\�Gg\tI|WsBtZd=c^t�uO�Zg�f�sBt9sBf�enm�e;tI|Vf)en±�sBf�e[m�gJ±Z�IcWtZg\t�u�qÓ²
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e^o\oJpZf�p9m¹e£uvsBc^t2c;¡ze;t2e^|Z|WsBuvsBc^tIe[mzº[e[m�pZg#f2g�e;tIq&sBu�q&sBtIqvg\a0uvsBc^t s�t9u0c�u0�Zg�u�e£�9m�g�1S�Z�IeWqvg
� 5J{Zu0�Zg(e^|n�vpIqvu0f2g\t9u
c;¡�q®sBd^tIq\{ sx¡rtZg�oJg�qOq0e;a0��1S�Z�IeWqvg���5�e;tI| wItIenmxmB�§u0�Zg�tZg\µ oJc^f2�ZpZu�e£uvsBc^t
c;¡bu0�Zg(qvpZf c;¡re[m mbu�e;�9mBg�g\t9u0avsBg�q(1S�Z�Ie^qvg(��5J²
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mBd^c^a�s�uO�Zf
µ
�9s]oO�§�Ienº^g��Gg\g\t§sBf2�9mBg\f2g\t9u0g�| s�t­c^aJ|9g\aluOc

� sBtIoJa0g�e^qvg�e^o\oJpZa�e^oJ�

� a0g�|9pIoJg(aOpZt�uvsBf2g

� a0g�|9pIoJg�q�u0c^a�e;dWg/a0g�yWp9sBa0g\f2g\t9u�q

� ¡ eWoOs mxsBu�e;uOg�e^o\oJpZf�p9m]e;uvsBc^t
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0��Zg f�en±9s�f)enm(a0c^pZtI|WsBtZd¥g\a0a0c^a§oJcWf2f�sBu0u0g�|%sBt �Z�IeWqvg�� s]q§�%p9m��IqÓ²
´Ù¡2µ�g­a0g\�9m]e^oJg¬u0�Zg
e^|Z|WsBuvsBc^t=c£¡lu0�Zg)u�e;�9mBg2g\t9u0avsBg�qj���­u0�Zg ¡¢c;mxmBc;µ�sBtZdVenmBd^c^avsBu0�Zf§{&u0�9s]q�g\a0aOc^a�s]q(oJcWf2�ZpZu0g�| s�t
u	E�G e;tI|�e;t�pZ��|Ze;u0g(c£¡ru0�Zg�aOg�qvp9mBu 8 ?rG s]q
�Gc�q0q®sB�9mBg�u0c�c^�Zu�ensBt¬��p9mB�¤e^o\oJpZa�eWoJ�^²

¡Ùc^a
gJ±Z� 3N9¥mBc;µ�u0c��9sBd^�
sx¡�gJ±Z�Ic�1¸q�pZfG5�� gJ±Z�§u0�Zg\t
e;p9± 3N9�f�e;¶Wg g\º^g\t41�uJe;�9mBg^¦ gJ± ��{ c |Z|9«�51¸e;p9±�{ a�� 5"3N9 e;p9± N uJe;�9mBg^¦ gJ± ��{ g\º^g\tZ«1¸qvpZf { a���5 3N9 qvpZf N e;p9±

gJm]qvg1¸e;p9±�{ a�� 5"3N9 qvpZf N u�e;�9mBg^¦ gJ±Z��{ cZ|Z|9«1¸qvpZf { a���5 3N9 e;p9± N u�e;�9mBg^¦ gJ±Z��{ g\º^g\tZ«
g\tI| s ¡
a0g\f 3N9�a�� O a��

g\tI| ¡¢c^a

�
¡Ùu0g\a�u0�Zg�¡Ùc^a�mBc9c^��qvpZf e;tI|­a0g\f o\e;t­�Ig�e^|Z|9g�|Ve;tI|Vq�pZ�Zu0a�e^oJu0g�| u0c�a0g�oJgJsBº^g�e·c^tZg
p9mB�Ve;�Z�Za0cn±9s�f)e;uvsBc^t�c^a/e�qv�Ie£a0��sBtIoOmBpIq®sBc^t­c;¡bu0�Zg�a0g�qvp9mBu�²

f�e^oO��e^|WsBuvsBc^t�µ�sBu0��a0g\f)ensBtI|9g\a�{��Zc;µ�g\º^g\a�{noJc�qvu�q��/q¸s�f��9m�g�e^|Z|WsBuvsBc^tIqbe;tI|�uO�Zg\a0gJ¡¢cWa0g�u0�9s]q
º;e;avs]e;t9u
s]q
|9g\�Ie;uJe;�9mBg^²I´®u�s]q
u0c9c2q®mBc;µ�u0c2�Gg�e;u
u0�Zg m�cWtZd�e^o\oJpZf�p9m]e;u0c^a�sBf2�9mBg\f2g\t9u�e;u�s�cWt�²

� 'Z& �2q �76L8$13q � o78 �	q &
´®t��Z�Ie^q�g��)u0�Zg2t9pZf��Ig\a(c£¡lu�e;�9mBg)g\t�uOavsBg�q�s]q�sBtIoJa0g�e^q�g�|­sBt¬d^g\tZg\a�enmS²�´Sujf�en�§�Gg�a0g\�9m]e^oJg�|
�9�Ve�o0�Zg�e;�Gg\a(�Za0cZoJg�|9pZa0g)µ
�9s]o0�¬oJc^f2�ZpZu0g�qje)a0c^pZd^��e£�Z�Za0cn±�sBf�e;u�s�cWt¤c£¡lu0�Zg�q�pZf�c;¡�u0�Zg
u�e£�9m�g­g\t9u0avsBg�q\{
qvc¬u0�Ie;u)u0c^uJenm°o\e;tIoJgJmxm]e;uvsBc^t¥s]q�enº^c;s]|9g�|%sBt¥�Z�Ie^qvgV�Z² 0��9s]q)�Za0c oJg�|9pZaOg§s]q
u0�ZgVe^|Z|WsBuvsBc^t¥c;¡(uO�Zg¤uJe;�9mBg¤g\t9u0avsBg�q�¡Ùa0c^f��9sBd^�¥u0c mBc;µ»gJ±Z�Ic^tZg\t9u�q)pZt9uvsxm(u0�Zg§gJ±Z�IcWtZg\t�u
|WsNM�g\a0g\tIoJg2�Gg\u¸µ�g\g\t­u0�Zg2qvpZf e;tI| u0�Zg�tZgJ± u�g\t9u0a0�)s]q�d^a0g�e;uOg\a/u0�Ie£t � ² 0��9s]q(oJc^aOa0g�qv�IcWtI|Zq
u0c­u0�Zg�e^|Z|WsBuvsBc^t¬¡Ùa0c^f!m�gJ¡Ùu�u0c§a�s�dW��ujsBt=u0�Zg�enmBd^c^avsBu0�Zf µ
�9s]oO�?qvc^a0u�q u0�Zg�qvpZf2f�e;tI|ZqÓ²�´St
¦©¨�p9m!][h;«ZsBu*s¹q~qv�Zc;µ
t2u0�Ie£u�u0�Zg
aOg\f�ensBt9sBtZd q�pZf2f�e;tI|Zq*f�en��tZcWubu0c^u�enmxmB�2o\e;tIoJgJm�u0�Zg
a0g�q�p9m�un{
sx¡/u0�Zg)gJ±Z�Ic^tZg\t9u2|Ws M�g\a0g\tIoJg�s]qjd^a0g�e;u0g\aju0�Ie;t�� ² d;sBtIoJg�µ�g2f�en�­�Ie�ºWg���g\t9u0avsBg�q ¡¢cWa(g�e^oO�
gJ±Z�Ic^tZg\t9u
µ�g��Ie�ºWg
u0c�a0g\�9m]e^oJg�u0�9s]q��9���Z²�0��Zg°eW|Z|Ws�u�s�cWt)¡¢a0cWf+mBgJ¡Ùu�u0c�avsBd^��un{^�Zc;µ�g\º^g\a�{^�IeWq
u0cj�Ig
�Gg\av¡Ùc^a0f2g�|�µ�s�uO�Zc^pZu�a0cWpZtI|Ws�tZd�g\a0aOc^a�{Ós�u�|9g\u0g\a0f�sBtZg�q~u0�Zg
cWa�|9g\a�c;¡�f�e;d^t9sBu0pI|9g#c;¡�u0�Zg
qvpZf e;tI|)d;sBº^g�q
eja0c^pZdW�§e;�Z�Za0cn±�sBf�e£uvsBc^t�²�0��Zg\a0gJ¡Ùc^a0g�µlg(e£�Z�9m���e^|Z|WsBuvsBc^t µ�sBu0��a0g\f�ensBtI|9g\a
e;tI| sBtIqvg\a0uju0�Zg�aOg\f�ensBtI|9g\a�q�sBt9u0c§uO�Zg�u�e£�9m�g^²cT&sBtIenmxm��¬u0�Zg�q�pZf s]q s�tIq�g\a0u0g�| s�t¬u0�Zg2uJe;�9mBg^{
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�9s]oO� q�uvsxm m�a0g\�ZaOg�qvg\t�uJqbu0�Zg
gJ±Ie^oJubº;enmBpZg�c;¡zu0�Zg�|9c^u0�Za0cZ|9pIoJule;tI|�f�en�(tZc;µ=�Gg°e^|Z|9g�| ¡Ùa0c^f
mBc;µ�u0c2�9sBd^� gJ± �Gc^tZg\t9u�q
uOc�cW�Zu�ensBt¤e�dWc�cZ|�e;�Z�Za0cn±9s�f)e;uvsBc^t�²

´Ù¡ztZc�o\e;tIoJgJmxm]e;uvsBc^t)c o\oJpZaJq�u0�Zg�t9pZf��Ig\abc;¡ze^|Z|WsBuvsBc^tIq*µ�sBu0��a0g\f�ensBtI|9g\a�s]qbe;u�f2c�qvu���e;tI|
u0�Zg#t�pZf��Ig\a�c;¡�u�e;�9mBg�g\t�u0a�s�g�q*a0g\f�ensBtIq�oJc^tIqvuJe;t�un²�´ ¡ro\e;tIoJgJmxm]e;uvsBc^t)c;¡�f2c^a0g
uO�Ie;t�u¸µ�c(|WsBd;sBu�q
cZo\oJpZa�qjsBt=e¤q¸s�tZd£m�g§eW|Z|Ws�u�s�cWt=µ
�9s]o0�=o\e;t¬c^t9mB�V�Ig�u0�Zg�o\e^qvg^{³sx¡°u0�Zg�gJ± �Gc^tZg\t�u)|Ws M�g\a0g\tIoJg
s]q��^{&u0�Zg)gJ± e^oJu�a0g�q�p9m�u2o\e;t¬�Ig�aOg\�Za0g�qvg\t9u0g�|�eWq�e FIc�e;uvsBtZd
7Ù�Gc;sBt�u�t�pZf��Ig\a2e;tI| u0�9pIqju0�Zg
a0g\f)ensBtI|9g\a�q2e;a0g2aZ²��#g\tIoJg�u0�Zg2t9pZf��Ig\a�c;¡/u�e£�9m�g)g\t9u0avsBg�q s¹q�|9g�oJa0g�eWqvg�|�²~kle;tIoJgJmxm]e;uvsBc^t=c;¡
c^tZg�|WsBd;sBu�{��Zc;µlg\ºWg\a�{9f�en�§qvu�e;a0u
e;t­e^|Z|WsBuvsBc^t­�Za0cZoJg�|9pZa0g�µ
�9s]o0�­a0pZtIq#u0�Za0c^pZdW��u0�Zg(µ
�Zc£m�g
u�e£�9m�g^²

´StVu0�Zg)o\e^qvg�q�c£¡lm]e;aOd^g�wZmxm�7Qs�t=µ#�9s¹oO�¬f2g�e;tIq#m]e;a0d^g�gJ± �Gc^tZg\t�u2|WsNM�g\a0g\tIoJg�qjc^tZg2c^a�V\g\aOc
e^|Z|WsBuvsBc^tIq°¡¢aOc^f mBgJ¡¢u(qvp�\�oJg e£tI|§uO�9s¹q �Za0cZoJg�|9pZa0g�oOmBg�e;avmB� s]q�qvpZ�Ig\avsBc^aju0c)u0�Zg2e^|n�¸pIq�u0f2g\t9u
c;¡�q®sBd^tIq\²

��g\�9m]e^oJg\f2g\t9u�c;¡��Z�Ie^qvg§� �9�ªeW|Z|Ws�u�s�cWt=¡Ùa0c^f mBgJ¡¢u2uOc¤a�s�dW��u2aOg�|9pIoJg�q�u0�Zg�t9pZf��Gg\a2c;¡
e^|Z|WsBuvsBc^tIq#sBt u0�Zg(enº^g\a�e;d^g^²9´®u�q�a0c^pZtI|WsBtZd)g\a0a0c^a��Gg\�Ie�ºWsBc^a#s¹q�e;tIenmB��V\g�|)sBt¤q�g�oJuvsBc^t¤hZ²
� '�� �2+-4�.-op/ ����<�+ �7j)5m8:9;j)+-,
0��Zg#s]|9g�ejc;¡�s�t9sBuvs]enmbe^|Z|WsBuvsBc^t2¡Ùa0c^f �9sBd^��uOc�mBc;µ?gJ±Z�Ic^tZg\t9u�q�o\e;t)�Ig�gJ± u0g\tI|9g�|�{Zqvcju0�Ie;u~u0�Zg
a0gJm]e;u�s�ºWg�g\aOa0c^a
c;¡bu0�Zg�a0g\f)ensBt9s�tZd�uOg\a0f�q
|WsBf�sBt9s]qv�Zg�q\²&´Ù¡�µ�g(oJc^f2�ZpZu0gjpZt�u�s mbu0�Zg�|Ws M�g\a0g\tIoJg
c;¡�gJ±Z�IcWtZg\t�u�q#�Ig\uvµ�g\g\tVqvpZf e;tI|)wIa�q�u/u�e£�9m�gjg\t�uOa0�)s]q��I{Ie£t¤e;�Z�Za0cn±9sBf�e;uvsBc^t c;¡�u0�Zg�q�pZf
µ�sBu0�­a0gJm]e;u�s�ºWg2g\a0a0c^a���� � � s]q c^�Zu�ensBtZg�|�{�g\º^g\t sx¡lµ�g�|Ws]q0o\e£a�|Venmxm�a0g\f�e[s�t9sBtZd g\t�u0a�s�g�qÓ²C0��9s]q
¡Ùc;mxmBc[µ�qb¡Ùa0c^f�u0�Zg#¡Se^oJu�u0�Ie£uluO�Zg/u�e£�9m�g�g\t9u0avsBg�q
e;a0g�c^a�|9g\aOg�|2�9�2gJ±Z�Ic^tZg\t9u�q~µ�sBu0�§e;u~f2c�qvu��
º;enmBpZg�q#¡¢c^a�g�e^oO�§gJ±Z�IcWtZg\t�u�²wd^g\g�qvg�oJuvsBc^t§h�¡¢c^a�|9g\u�ensxm]q\²_�g�o\e£pIqvg e[m m�u0�Zg2a0g\f)ensBtI|9g\a�qj�Ie�ºWg�uOc§�Ig�sBtIqvg\a0u0g�| sBtVu0�Zg)u�e;�9mBg�e;tI| qvc^f2g2c£¡�uO�Zg\f
�Ienº^g�u0c��Gg�a0g�oJc^tIq®s]|9g\a0g�| ¡¢c^a��9sBd^�Zg\a/eWo\oJpZa�e^oJ�^{Zu0�9s]q��ZaOc oJg�|9pZa0g(qOe�ºWg�q�u�s�f�g�c^t9mB�2¡Ùc^a�º^g\a0�
mBc;µ e^o\oJpZa�eWoJ��a0g�y^p9sBa0g\f�g\t�u�qÓ²
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c^�Zu�s�f)enm e^o\oJpZa�eWoJ�
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gJ±Zg�oJpZuvsBc^t¬uvsBf2g2f2g�e^q�pZa0g�| sBt FIc9e;uvsBtZd
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ZVg2e^q0qvpZf2g�u0�Ie£u°|9c^pZ�9mBg�mBg\tZd^uO�V�Za0cZ|9pIoJu�q�e;a0g�oJc^f2�ZpZu0g�|­�9��u0�Zg2qv�9mxsBu0uvsBtZd­f2g\u0�ZcZ|
|9g�q0oJa�s��Gg�|·s�t­qvg�oJuvsBc^t§�Z² �(gJ±IoJg\�Zu�¡Ùc^a�u0�Zg�mBc^tZd�e^o\oJpZf�p9m]e;u0cWalµ#�Zg\a0g�sBt�u0g\dWg\a/e;avsBu0�Zf2g\u�s¹o#s]q
pIqvg�|�² �
g\tIoJg s�tVenmxm�c^uO�Zg\a(enmBd^c^avsBu0�Zf�q�e)f s�t9sBf�pZf�g�M�c^aOu/c;¡��Wt e£tI|Ve2f)en±�sBf�pZf c;¡
�;t
f�p9mBuvsB�9mxs¹o\e£uvsBc^tIq�� �Ienº^g�u0c��Ig�e^|Z|9g�|�uOc�uO�Zg(u�e;�9mBg�g\t9u0avsBg�q\²

d^u0c^a�e;dWg�aOg�y^p9sBa0g\f2g\t9u�q�e;a0g)qvu0c^a0g�|·sBt¬u0�Zg2m]e^q�u���aOc[µ�q\²���0 u0�Zg2f�en±9sBf�enmxmB��tZg\g�|9g�|
qv�IeWoJg/|9pZavsBtZd(u0�Zg
oJc^f��ZpZu�e;uvsBc^t2|Ws]qva0g\d�e£a�|WsBtZd(sBt9u0g\d^g\a�qbe£tI|�q�u�e^oO¶�qv�Ie^oJg^²�� ´�uO�Zglf�g\f2c^a0�
pIqvg�| u0c�a0g\�Za0g�qvg\t9u/uO�Zg�sBt9wIt9sBu0gJmB�¤�ZaOg�oOs¹q�g�aOg�qvp9mBu�²C0��Zg�º;enmBpZg�q�e;a0g�d;sBº^g\t sBt§�9sBu�q�µ#�Zg\a0g 	
|9g\tZc^uOg�q�u0�Zg�t�pZf��Ig\a�c;¡��9s�uJq�pIq�g�|�¡¢c^a�e(FIc�e;uvsBtZd
7Ù�Gc;sBt�u�t9pZf��Gg\a/e;tI|�g 9¥g\f�en±�7Ùg\f�sBt N �^²
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Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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