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Téléphone : (33 1) 39 63 55 11 – Télécopie : (33 1) 39 63 53 30
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§8^KeoXQZ[ngfin ^�e{¦{§©¨[�$W�z^	\	eon£k¤^KxI^	k�]>\�n eoe£\�ZQ^�k�^�pºxI^�h!K xIn ]!^�p}kOnoXQp�k�\��v^�f�XQh km\�p}k
\Qxj\	�jq-\	qYn XQp©w�ngk¤X[qYWmXQ�}^	k!XQhS\�pjn£k¤X[qYWYX[�}^	kiª �ûe fiXQ]!��WY^�p}x xI^�h!KºfiXQ]C�¥X»kY\	pIq±k4��WYnop�fin �
�}\�hdK��
�
	 p�]4\�noe eo^�h�W0xI^>kO^�ZQ]!^
pIq±k3fiXQh�WY�}^	k�xj\	p}k�eÁ®¯^	k¤�}\[fi^�� ���ª�§8^	k0]�z^�qY��XyxI^	k3^�]�
�je X��dz^�^	k°�}X[hjW3f|^3]>\�n eoe ^�hjWdk¤X[pIq`x°z^	fiWmnoqm^	k°xj\	p}k��s���³ª
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	 pK]>\�n eoeo^
hjWdxI^(xIXQ]>\	nopj^�k{xj\�p}k�eÁ® ^�k¤�}\[fi^��  � ª©c�^�]4\�noe eo^�h�W.^�k¤q`xI^�q �y�¥^(��^��eg\	hjp}\ �!Z/z^�p{z^�W±\�eon£kyz^�� ¨yw�*��³ª

c�^�W-\	�j�}XQWmq�k|®Û\QxyWY^	kmk¤^0¬\°e£\¼¡X[ngk©\	h!K3hjqmnoeon£kY\	qY^�hjW±k©xIh�e XQZ[ngfin ^�e	^�ql\�h!K(xdz^
�v^�eoX[�j�}^�hjW-k
� fi^�k�xI^�WYp�no^�W±k��¥X[hj�[\�pyq � \�~OX[hjqY^
W«xI^*pjX[hj�v^�e eo^	k3¡XQp}fiqmnoX[pjp}\�e noq�z^	k�XQh ]!XyxInsr�^�W�kO^	k
f�\�W±\Qfiq�z^�WYn£k¤qmngtvhj^	k��±ª!�Áe8^�k¤q�xIn �In£kIz^0^�pKfinop�t�f-�}\���noqYWm^	k��
�Qª{hjpj^0�jW�z^	k¤^
pIq±\�qYn XQp>Z/z^
p{z^�W-\	eo^(xI^0eÁ®¯hjqYn eon£kY\�qmnoX[p>xIh>eoX[ZQngf|no^�e³w
¨Iª{hjpj^�xy^	kYfiWmno�jqmnoX[p x°z^�q-\	noe e�z^�^KxI^	k«�jWYX[ZQW-\	]!]!^	k�tvhj^�e ^	k�hjqmnoeon£kY\	qY^�hjW±k��}^�h��v^�pIq
\Qf|qYno�v^
W�w

*Iª{hjpj^(xI^�kYfiWmno�jqmnoXQpKxI^�k.¡XQWY]4\�q-k{xy^ r¥f��jn ^�W-kdx8® ^
pIqmWjz^�^vwyxI^(kOXQWYqmno^(XQhK\�h!Kynoe ng\	noWY^�kiw
ajª{hjpj^`xI^	kmfiWYn �jqYn XQpbxI^	k��jWmnop}f|no�}\	eo^	k�kOqYWmh}fiqYh�WY^	k�xy^�xIXQpjp¼z^�^	k�t²h�njkOXQpyq°\[f�fi^	kmk¤n �jeo^	k
\�hdK*xdz^��v^�eoX[�j�}^�hjW±k°xI^0eoX[ZQn£fino^�e³w

�Iª{hjpj^�xI^	kmfiWYn �jqYn XQp xI^Kt²h�^�egtvhj^	k0�jWYXyfuz^�xIhjWY^�k�tvhjn�k¤X[pIq z^�Z»\�eo^
]!^�pyq�\[f�fi^	kmk¤n �jeo^	k
\�hdK*xdz^��v^�eoX[�j�}^�hjW±kiª
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fiXQ]C]!^�pyq�hjqmnoeon£k¤^�W«eo^�k!xIn���z^�Wm^�pyqY^	k�¡XQp}f|qYnoX[pjp}\	eonoq�z^	k!xIh�e XQZ[ngfin ^�eÁª � X[h}k!�jW�z^�k¤^�pyqYX[p}k
xj\�p�k*fi^�f-�}\���noqYWm^�hjp ^hKI^
]!�jeo^>q �y�jngtvhj^�xu® hjqmnoeon£kY\	qYnoX[p��°eg\ kOno]«hjeg\	qYnoX[p�x8®¯hjp��jWmX �
�je³¬^
]!^{�j���jkOngtvhj^3tvhjn}^	kOq.]CXyx°z^�eon£kyz^{�}\	W{hjpj^{¡XQWm]�hje£\�qmnoXQp«]>\	qY�¼z^�]4\�qYn£t²h�^vw	k¤hj���¥X»kyz^�^
fiXQp�pIhj^»w}xj\�p}k{hjpKxIX[]>\�n pj^(xIh>�jeg\	p©ª

� X[h}k�xI^��vX[p}k�qYXQh�q!x8®Ó\��}XQW±x,xdz^|r}pjnoW�e ^	k�xIX[pjp{z^�^	k�Z/z^
XQ]ºz^�qmWYn£t²hj^�k�^�q��j����k¤ngtvhj^	k
xIh xIX[]>\�n pj^vªl§©\4¡WmXQpyqYn³¬^�WY^CxIh xIX[]>\�n pj^«^	k¤qbx°z^ir}pjn ^���\�W�xy^	k�kO^�ZQ]!^
pIq±k3xIWYX[noq±k�XQh
fiXQh�WY�}^	kiwytvhj^{pjX[h}k�WY^��jW�z^	k¤^
pIqmXQp}k���\�W�xI^�k � ��	 ���"���|ª � XQh�k�xI^��vX[p}k�^�p}kOhjnoqm^{]>\�n eoe ^�W8e ^	k
k¤�je nopj^�k ^
q.e ^�xIXQ]4\�nop�^vwQ^�q�^��u^	fiqmhj^�W�e ^	k�f�\�e£fihje£k��}\�WCz^�e
z^
]!^�pyq-k¥r}pjn£kiª�J�pIr}p©wykO^�eoX[p�e ^	k
W�z^	kOhjeoq±\�q±k.XQ��qY^�pyh}kiwypjXQh�k{xI^��vXQp�k°\Qx�\��jqm^�W°e ^�]>\	noe eg\�Z[^{^�q°Wm^	fiX[]!]!^|p}fi^�Wleo^	k�f�\	egfih�egkiw
XQhK�jno^�pK\	WYW��^
qY^�W{e ^3�jWYXyf|^	kYkOh}kiª

J�p��jW±\�qYn£t²h�^vw8f|^	fin©WY^
�In ^�pIq(¬\C\Qfiqmno�v^�W��jeoh�k¤no^
hjW-k{�jWYX[ZQW±\�]!]!^�k°^hKdz^�fihjq-\	�jeo^�kiªu§8^	k
�jWYX[ZQW±\�]!]!^�k8xIh0eoX[ZQn£fino^�e[¦{§©¨[��kOXQpyq©^	kYkO^�pyqYno^
eoeo^
]!^ipyq!R�T!chV^l@lqe@r � f�\	egfih�evxI^	kuk¤�je nopj^�k��-w
R"TBV^] � ]>\�n eoeo^
hjW(xI^�fiX[hjWY�}^	k ��^
q�R"TBV c � ]4\�noe eo^�h�W�xy^*xyXQ]>\	nopj^	k �-ª/§8^	k���WYnop�fino�}\	eo^	k
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J�z�c � � ���³ª��Áey^	k¤q(z^�Z»\�eo^
]!^�pyq©�¥X»kYkOno�je ^�x8® hjqmnoe ngk¤^
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\�egf|hjeI��\�Wbz^�e
z^�]!^�pyq-k¥r�pjngk|ª��vn�eo^°]4\�noe eg\	ZQ^{xyXQnoq �^�qYWm^
\Qx�\��jq�z^vw}fiW�z^
^�W°hjp>pjX[hj�v^	\	h4r¥f��jn ^�W��}XQhjW�ZQX[hj�v^�WYp�^�W°e ^3]>\�n eoe ^�hjW�^�q°Wm^�qYX[hjWYp�^�W
¬\�eÁ®mz^
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qYWYn£t²h�^	k�^�q{�j����k¤ngtvhj^	k ��xdz^�fiWYn q.h�p*xyX �
]>\�n pj^�xIX[pIqdeg\�¡WYX[pIqmnÁ¬^�Wm^�^	kOq�WY^��jW�z^	k¤^
pIq�z^�^{�}\�W��(k¤�je nopj^�kiªv§8^	kdk¤�je nopj^�k � � �
^�q � � ��k¤X[pIq�xy^	k°kO^�ZQ]!^
pIq±k�xI^0xIWmXQn qY^	kdxI^�e XQpjZ[hj^�hjW0�[ªy§8^	k{k¤�je nopj^�k � ¨ �/^�q
� a ��k¤X[pIq0xy^	k3k¤^
ZQ]!^�pyq-k{xy^�xIWmXQnoqm^	k3xI^�e XQpjZ[hj^�hjW �IªÛ�yª8§©\>kO�jeon pj^ � * �{^	kOq
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hjp�tvh}\	WYq0xI^bfi^�W±fieo^vª�§8^��}XQnopyq�a!^	k¤q`hjp*�}XQn pIq`no]!�}Xvkyz^C¬\�eÁ®¯nopyqjz^�Wmno^�hjW¼xIh
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¬^	kl\��vX[noWlfiW�z^©z^°e ^�ruf���no^�W©hjp�^°�jWm^�]!n³¬^
WY^©¡XQngk|w�n ev^	k¤qlZ/z^
p{z^�W-\	eo^�]C^�pIqup{z^	fi^�kYkY\	noWm^
xI^0eo^0Wm^�p}xIWm^�^�Kdz^	f|hjq-\	�jeo^ �
�! �+( � " 	); / � 7  '1DC < E �

§©\��}XQh}f|eo^3^	kOq{\	eoXQW±k{\Qfiqmno�dz^�^�^�p!q-\	�}\�pyq{kOno]!��eo^�]!^|pyq�e ^3pjXQ] xIh � ���#	
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	 pj^>qmWYXQn£k¤n³¬^�]!^��}Xvkmk¤no��noeon q�z^vwl�jeoh�k�eoXQp�ZQhj^#¬\*]!^�qmqYWm^�^�p �0hj�yWY^vw/k¤^�W±\�n q�x8®¯hjqYn �
eon£k¤^�W`hjp�^�py�In WYX[pjpj^�]!^
pIq{�}\	W-\	eoe³¬^
eo^«xI^�q �y�¥^CV��:z X[h z�V�� � xj\�p�k e ^!f
\Qk0xI^
�je h}k¤n ^�hjW-k{kOXQh}k��ÁxyXQ]>\	nopj^	k �-ª

� hj^�e eo^«tvhj^Ck¤XQn q0eg\@�}X»kYk¤n �jnoe noq�z^!f-�jXQn£k¤n ^vw8XQp#XQ�jqmno^�pyq3qYWmXQn£k�pjX[hj�v^	\�hdK�]>\	noe eg\�Z[^	k
�PO�QFR�S �QªÓ¨Iw ��+��0¬\�* �-ª[§8^	k�]4\�noe eg\	ZQ^	kuk¤XQpyq�xI^d�jeoh�k ^�p(�jeoh�k�fiX[pI¡XQWm]!^	k�¬\�e£\ ]ºz^�qYWmngtvhj^
k¤X[hj�}\�n q�z^�^»ª©� ^
]>\�W±t²hjX[p}k{tvhj^�qmXQh}k3eo^�k ]>\	noe eg\�Z[^	k°WY^�k¤�}^	fiqm^�pIq{^�Kj\[fiqY^�]C^�pIqdeo^(�¥X[nopyq
no]!�}X»kIz^�xI^dfiXvX[W-xIX[pjp¼z^�^�k � �Iªba�w	�Iª a �-ª	�{^�]>\	W-tvhjXQp�k8\�h�kYk¤n³w	xj\�p�k e ^	k8fiX[nop}k©xyh�xIX[]>\�n pj^vw
t²h�^!eo^!]4\�noe eo^�h�W3kOhj�uxIno�yngkO^>\�hjqmXQ]>\	qYn£t²hj^
]!^�pyq�e ^	k�\	W �^�qm^	k�n pIqm^�WYpj^�k�xyXQpyq�eo^	k0xI^�hdK
^hKyqYW�z^
]!noq�z^	k�k¤XQpyq�k¤h�W�e£\�¡WYXQpyqYn³¬^�WY^ � �jWmXyf8z^	xIhjWm^0�jWYX[�jWY^b\�h!Kºz^
e�z^�]!^
pIq±k/r�pjngk �-ª
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y�h fiXQhjW±k�xI^	kSz^�q±\��}^	k��jW�z^�f8z^	xI^�pyqY^�kiw{eo^	kKxIn���z^�Wm^�pyq-k@��WYXQZ[W-\	]!]!^	kKxIh�eoXQZ[ngfin ^�e
¦{§©¨Q� k¤^�qmW-\�p�k¤]!^�qmqY^�pyq`xI^	k3xIX[pjp¼z^�^�k ��\�W3e³® nopyqY^
WY] z^	xIng\	noWm^0xI^�ruf-�jno^
W-kiªu§©\!ZQ^	kOqYn XQp
xI^�fi^	k�ruf-�jno^
W-k�^	k¤q!��W-\�qmngtvhj^�]!^
pIq(qYW-\	p}k¤��\�WY^
pIqm^��¥X[hjW>eÁ®¯hjqYn eongkm\�qm^�hjW�ZQW �\Qfi^ ¬\�hjpj^
fiXQpy�v^�pyqYn XQp>kOno]!�je ^3kOhjW�eo^�hjW±k°pjXQ]4kiwjtvhjnØk¤XQpyq�qYXQh[~OXQhjW±k�xI^0e£\b¡X[WY]!^ �

�^��� � ���-ª �
���� ������� ��Iªn���������

� �^��� � ���d^	k¤q{hjpKpjXQ] f��jX[ngkOn8�}\	W�e³® hjqmnoeon£kY\	qY^�hjW
ª
� �
������������ ���^	k¤q�eo^bfiXQ]C�jqY^�h�W3xI^(eg\��}X[h}fieo^«xu®Û\Qx�\��jq±\�qYn XQp©wØt²hjn/�Q\	hjq0��e XQW±k3xI^
eg\�f|Wjz^	\	qYnoX[p xIh ]>\�n eoeg\	ZQ^«nopjn qYn£\�e � pjXQpº\Qxj\	�jq�z^ �0^�q�^	k¤q�n p}fiW�z^�]!^�pyq�z^«xI^��#¬\
f-�}\Qtvhj^3n qjz^�W±\�qYn XQp©ª

� ����� �j�°nop�xIngtvhj^3e ^�¡XQWm]>\�q�xIh!ruf-�jn ^�W � f�¡mª}f���\��jn qYWY^�* �-ª

ò î Ù����B�����



��� ��� $  �� ������d���q� �#�
	��g� ����

� � ,�� 7o58; 0 �

� ; � 
 ;8, 4 4 032

§©\3xy^	kYfiWmno�jqmnoX[p�xdz^�q-\	noeoe
z^�^dxI^	k©�jWYX[ZQW±\�]!]!^�k©t²hj^deo^	k8h�qYnoe ngkm\�qY^
hjW-k©�}^�hj�v^�pyql\Qfiqmno�v^�W
^	k¤qKxIX[pjp¼z^�^�f|n �³xI^	kYkOXQh}k!�}\	W>XQW-xyWY^�\�e �j�}\	�{z^�qYn£t²h�^vª°VlXQhjWKf-�}\Qtvhj^*��WYXQZ[W-\	]!]!^vw�e ^	k
WYhj��WYngtvhj^	k{kOhjno�[\	pIqm^	k°�}^�hj�v^�pyq �^�qYWm^3]!^�pyqYn XQpjp¼z^�^	k��

� ��X[pjp{z^�^	k � eohj^�k{k¤hjW�eÁ®¯^�pIqmW�z^�^`k¤q±\�p}x�\�W-xKt²h�n©^	k¤q{�}\	W3xdz^i¡³\�hjq{e ^0qY^�Wm]!nop}\	e �±ª
� x�n£f��jn ^�W-k�x8®¯^�pyqYW�z^
^vª
� x�n£f��jn ^�W-k�xI^(kOXQWYqmno^vª§©\0�jeohj��\�WYq¼xI^	k��jWYX[ZQW-\	]!]!^	k/xI^�]>\	p}xI^�pyq�k¤^
hjeo^�]C^�pIq¼¬\�e³® hjqmnoe ngkY\	qY^�h�W�hjp �^��� � ���

K�^�q/hjp�pIh�]�z^�WYX�xu®��
������������ ���n � f�¡mª[k¤^	fiqmnoX[p>�QªL* �-ªqJ�p�X[hjqYWm^vw�e ^°pjX[] xI^�f-�}\[t²hj^�ruf-�jno^�W
k¤^(qY^�Wm]!nopj^{��\�W�hjp ���������{tvhjn8n p}xIn£t²hj^ k¤XQp>¡XQWm]>\�q � f�¡mªjf-�}\���noqYWm^�* �-ª

% ��� � d ��«°��� � � �������
	����

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ªÓ�Iª Z K8ª¯nÁªÓf Kuª n³ª ]>k
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ª¯nÁªÛ\	]>xI�}\
§8^>�jWmXQZQW±\�]!]C^�R�T@UBVXW�R�U!e noq�qYWmXQn£k�ruf���no^�W±k�� K8ªÓ�Iª Z � xIXQp�p{z^�^	k�Z/z^�XQ]ºz^
qYWYn£t²h�^	k3^�q

�j���jkOngtvhj^	k��±w Kuª n³ªÛf � ]4\�noe eg\	ZQ^KxI^�fiX[hjWY�}^	k ��^
q K8ª¯nÁª¯]>k � ]>\�n eoeg\	ZQ^KxI^�xIX[]>\�n pj^	k �-ª �ûe
^hKyqYW-\	noq�hjpj^��}\	WYqYn ^�xI^`fi^	k�xIXQp�p{z^�^	k��}XQhjW¼fiW�z^
^�W�hjp�r¥f��jn ^�W/\�h�¡X[WY]>\	q�y{z��3¦|y�w»t²hjn
^	k¤q�hjqmnoeon£kyz^��}\�W��je h}k¤n ^�hjW-k{f|XyxI^	k�xI^(f�\�e£fihje8��\�WKz^�e
z^�]C^�pvq-k�r}pjn£k � f�¡mª}kO^	fiqmnoXQp *Iªo� �-ª
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��X[pjp¼z^�^�k�� xInoWmnoZ/z^
^	k°�}\�W�xy^	k ]C^�pIh�k
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � k¤^�e XQp>eo^0qYW±\Qfuz^C¬\�^��u^	f|qYhj^�W
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � z^��v^�pyqYhj^�e eo^�]«^�pvq�VlXvk¤q��yfiWmno�jq
§8^!��WYXQZ[W-\	]!]!^�R"TjW@Y!UqZ*W�z^�\�eon£k¤^CxI^	k�qmW-\Qfuz^	k!¬\*�}\	WYqmnoW�xy^>xIn���z^�Wm^�pyq-k r¥f��jn ^�W-k|ª �ûe

hjqYn eon£k¤^0eg\��jn �jeon XQqm�©¬^	tvhj^3ZQW±\��j��ngtvhj^�xjXQWmqYW±\�p *[��wut²hjn©�}^�Wm]!^�q�hjp�f��jX[n
K>x��Ip}\	]!ngtvhj^
xIh,qm^�WY]Cnop}\	e°xy^*kOXQWmqYno^>Z[W-\����jngtvhj^ � _yw��}\�WmqYno^ * �Áª�§�® h�qYnoe ngkm\�qY^
hjW�^	kOq«fiXQp�k¤q-\	]!]!^�pyq
ZQhjn£x°z^0�}\�W`xI^	k°]C^�pIh�kiªj§8^0]!^
pIh«�jWYn p}fin �}\�e©^	kOq{eo^0kOhjno�[\	pIq �

� �+ �����C�9�E�� � �!�'��� EP( ��� &-� �  (� (   �����  � E(� ( E ����� E � �
$ 74&+9�C�E���/I/25DE�C �J&I&�C+E�&�� 6 687���&�&�C�9 /21'"+945�
§8^�]C^�pIh��^f�]qrgf�\jY"c��¥^
WY]!^�qKxI^ f��jX[ngkOnoW*h�p X[h��jeoh}kOno^�h�W-k4r¥f��jn ^�W-k�¬\,qmW-\Qf|^�W

� f�¡mªI¡X[WY]>\	q-k{xdz^|r}pjngk{\	hKf��}\	�jnoqmWY^�* � �
� M���xIXQp�p{z^�^	k{Z/z^�X[]�z^�qmWYngtvhj^	k�^�q{������k¤n£t²hj^�k.nop�noqYn£\�e ^	k � ruf���no^�W�� �±w
� rNM��jf
\�WYqm^�� n pjnoqmng\	eo^ � ruf-�jno^
W|�����-w
� chVgl�l�e�r��»k¤�je nopj^	k{f|Wjz^Øz^�^�k.�}\	W�e ^���WYXQZ[W-\	]!]!^�R"Tdc V^l�l�e�r8w
� ]�X[h V^] �j]4\�noe eg\	ZQ^`xI^(fiXQhjWm�}^	k�f|Wjz^Øz^3��\�W�eo^3�jWmXQZ[W-\�]C]!^{R�TOV^]jw
� r�] �jf
\�WYqm^�� f|Wjz^Øz^�^`�}\�W{e ^���WYXQZ[W-\	]!]!^�R"TBVg]�w
� c�X[h Voc �j]4\�noe eg\	ZQ^`xI^(xIXQ]>\	nopj^�k°fiW�z^©z^0�}\�W{e ^���WYXQZ[W-\	]!]!^�R"TBV cyw
� r^c �jf
\�WYqm^�� f|Wjz^Øz^�^`�}\�W{e ^���WYXQZ[W-\	]!]!^�R"TBV cyw
� r���f�\�WmqY^���fiW�z^Øz^�^3�}\	W�e ^3�jWYX[ZQW±\�]!]!^ R"T�\!cBe^f VbXQh*��\�W�hjp ������������� �����ª
§8^0]!^�pyh��./�e!Y!\dc3�¥^
WY]!^�q¼x8®Û\[f�fuz^	xy^�W0¬\«x8®Û\	hjqYWm^	k.¡XQp�fiqYn XQpjp}\	eon qjz^	k��
� R��I¡X[p}fiqmnoXQp�k�xI^(�}\QkO^ � ^��Ø\[fi^�W{eÁ®mz^	fiW±\�p©w}f-�}\�p�ZQ^�W�eg\��}\�h�qY^�hjW`xI^	k�f�\	W-\Qf|q�¬^�Wm^	kXQh>e³®Yz^��}\	ngkmk¤^�hjW�xy^	k°qYW±\�noq±kiw}\+�>f-�j^�Wdhjp*qm^hKIqm^vw²¡³\	noWm^3hjp%�
XvXQ]�w^FhFhF��±w
� e��yqY^	kOq-k�xIno�v^
W-kiw
��� ��t²h�noqYqm^�W{eo^`�jWYX[ZQW-\	]!]!^�R"TjW�YXUqZ8ª
V�\	W!^hKy^�]!�je ^vw�^
p�q-\���\�pyq M ^�q!^�p�W�z^��}XQp}x�\�pyq*\	h!K�]!^�pyh}k�tvhjn0\	�j�}\�W±\�n£kYk¤^
pIq

k¤h}f
fi^	kYkOno�v^�]C^�pIq
w�XQp>XQ��qYno^
pIq�hjp>qYW±\Qfuz^b¬\��}\	WYqYn W{x8®¯hjp�ruf���no^�W{� �PO�QFR�S �Qªo��^�p!�}\	hjq��±ª
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��X[pjp¼z^�^�k�� �^��� �����|K
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ª¯^�]>f�¨ �8x
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ªÓ�Iª Z K8ªÓ�Iª¯�jZ
§8^d�jWYX[ZQW-\	]!]!^�R�T@\BVg]�_d�¥^
WY]!^�qlxy^�fiW�z^�^
W©eo^	k8ruf-�jno^�W±k n pjnoqmng\	h!K�� ^�q��0� � f�¡mª[k¤^	f��

qYn XQp«�Qª ���-ªB�Áe[hjqYn eongkO^�e³®mz^	xynoqY^
hjWuxI^�]>\�n eoeg\	ZQ^	kj^�qlxy^�fiXQpyqYX[hjW-k©�jn£xIno]!^
p}k¤n XQpjpj^
eBJ�z�c � � ���³ª
	 p(\�hjqmWY^�]!X�v^�p`xI^�fiW�z^�^�WØfi^	k�r¥f��jn ^�W-k}nopjn qYn£\�h!K�^	k¤qlxu®Û\Qf|qYno�v^
W¥e ^��jWmXQZQW±\�]!]C^%R�T�kdY!\�kdYXl� f�¡mª}kO^	fiqmnoXQpK¨yªÛ� �±ª

% ��� � d ��«°��� � � �����	��
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��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n �d�@�����  ��� � �O�
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ª¯nÁªÛf Kuª nÁª¯]>k
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ª¯nÁª �
§8^0�jWmXQZQW±\�]!]C^{R"T�\dcOe^f VCkOno]«hjeo^�hjp ������������� �����ª^�3\	�jnoqmhj^�eoe ^�]!^|pIq
wQhjp ����������� #

� � �@�\�p}\	e ��k¤^3e ^{W�z^	kOhjeoq±\�qdx8®¯hjp>f�\	egfihje��}\�WCz^�e
z^�]C^�pIq±k¥r}pjn£k.^�q�^�pCx°z^	xIh�noq�hjpj^`f�\�WmqY^`xI^
q-\	noeoe ^	k©XQhCxI^°]ºz^
qYWYn£t²h�^	kiª��¤f|nÁw	eg\�f�\�WmqY^{^	kOq�x°z^ir}p�no^{\	p}\�e �Iqmngtvhj^�]!^
pIqu�}\�W�e³® hjqmnoe ngkY\	qY^�h�W�w
k¤X[h}k ¡XQWm]!^`x8® n p}k¤qmWYh}fiqmnoX[p}k|xjXQWYqmW-\	p©ª

V�\	W�^�KI^�]C�jeo^ � f�¡mª}kO^	fiqmnoXQp#�QªÓ¨ �-w}eo^(f�\[k pyhj]ºz^
WYX«�«xIh*�jWmXQZ[W-\�]C]!^:R"T�\!cBe^f V«^	kOq
WY^���WYXyxIhjn q�fin �Áxy^	kYkOXQh}k|ª �vhjW(eo^Cfi^�W±fieo^«xI^Cfi^�pyqYWm^ � �[wo���`^�q�xy^�W±\ �vX[p �Iª N	�yw�noe x°z^ir}pjn q
xI^	k{qYWmng\�p�ZQeo^�k!z^�qYn Wjz^	k�q-\�p�ZQ^�pyq-k(¬\�fi^(fi^�W±fieo^vwyxj\	p}k{hjp*W±\��j�}XQWmq3xy^��yªÛ�[��*����Iª � + *��!ª
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�ÁeQ^�k¤q¥¡³\[finoe ^�x8®Ó\�~OXQhjqm^�W©xy^.p�XQhj�v^	\	h!K0f�\[k©xj\�p�k e ^��jWYX[ZQW±\�]!]!^/k¤X[hjW-f|^ R�T�\!cBegfhV � t��&-
�jW�z^�k¤^�pyq�xj\�p�k e ^�W�z^��}^�WYqmXQn WY^0xI^(xIn£k¤qmWYno��hjqYn XQp � f�¡mª�k¤^	f|qYnoX[p��QªÛ¨ �-ª

æålò©æ ê



���������
	
	
�������������������� �������������������� ��!�"�#	%$&�('�) ¨I�

% ��� � d ��«°��� � � ���	���	
 � ����� �

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ª¯nÁª ��� Kuª n	���[ª n£k
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ª¯nÁª ���jn
§8^>�jWmXQZQW±\�]!]C^ R"TdfBi@e�\�Y�k�l�T!hjqmnoeon£k¤^>xy^�h!K�ruf-�jn ^�W-k�x8®¯^�pyqYW�z^
^>t²h�n{fiX[pIqmno^�pjp�^�pIq

WY^	kO�}^	fiqYn �v^�]!^�pyq �
� eg\�kOXQe hjqYn XQpKx8® h�p�f�\	egfihjeu�}\�W4z^
e�z^�]!^
pIq±k/r�pjngk{kOhjW�h�p@]4\�noe eg\	ZQ^ �Yw
� eo^�k.f|XvXQW-xyXQpjp¼z^
^	k.�}\	W ��fi^�pyqYWmngtvhj^	k�xI^�k �}X[nopyq-k°xyh!]>\�n eoe£\�ZQ^ �
�����}\�WdW-\����¥X[WYq
\�h>]>\	noe eg\�Z[^ � � f�¡mª�k¤^	f|qYnoX[p *IªÛ_ �-ª

�Áey^�p«x°z^	xIh�noq�hjp�^�k¤XQe hjqYn XQp«nopyqY^�Wm�}XQe
z^
^{tvhjnj�}^�WY]C^�q�xu® nop�noqYn£\�e ngk¤^
W©eo^�f�\	egfihje�k¤h�no�[\�pyq
� e£\°�v^�W-kOnoXQp3¡X[hjWYpjn ^�W�z^�\�eon£k¤^�h�pj^�nopyqY^�Wm�¥X[eg\	qYnoX[p(xI^�q �y�}^�V{�.]4\�ngkj�}^�hjq �^�qmWY^�]!Xyxynsr z^�^ �-ª

% ��� � d ��«°��� � � �������

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � k¤n ��+�� ��KuªÛ�Iª¯Z KuªÛ�yªÛk¤]CXvXQqY� KuªÛ�Iª¯�jZ

k¤n ��&� ��K8ªÓ�Iª Z K8ªÓ�IªÓk¤]!XvX[qY� K8ª¯n �m�QªÛf Kuª n �m�Qª¯�
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � k¤n ��+�� ��KuªÛ�IªÓf KuªÛ�yª �}f

k¤n ��&� ��K8ª¯nÁªÛf Kuª n³ª �}f Kuª n³ª n£f
§8^��jWmXQZQW±\�]!]C^%R�TOV^]d^	k¤q©hjp(]>\�n eoe ^�hjW}xI^dfiX[hjWY�}^	k ��n evxIn£kYfiW�z^�qYn£k¤^�f-�}\Qtvhj^dk¤^
ZQ]!^�pyq

fiXQh�WY�}^°^�p(\	W �^�qm^	kiª	§8^	k©q-\	noe eo^	kuxI^dfi^	k©\�W��^�qY^�k©k¤XQpyq/x°z^�qY^
WY]!n p{z^�^	kI��\�Wleo^�ruf-�jno^�WØx8® ^
pIqmWjz^�^
�L� -K� rNM«k¤n ��+ �Iwj^
qL�L� f � � � r«kOn �� �[ª

% ��� � d ��«°��� � � �������

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � k¤n ��+�� ��KuªÛ�Iª¯]>f KuªÛ�Iª¯�}f

k¤n ��&� ��K8ª¯nÁª ]4f Kuª nÁª¯�}f Kuª n �m�Qª¯]>k Kuª n �Y�[ª �
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � k¤n ��+�� ��KuªÛ�Iª¯]>k KuªÛ�yª �}k

k¤n ��&� ��K8ª¯nÁª ]4k Kuª n³ª �}k Kuª nÁª¯ngk

ò î Ù����B�����
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§8^��jWYX[ZQW±\�]!]!^ R"TBVoc ^�k¤q�hjp«]>\�n eoeo^
hjWlxI^`xIXQ]>\	nopj^�k��Qnoe�xIngkmfiW�z^�qmngkO^{f-�}\Qtvhj^`k¤XQh�k �
xIXQ]4\�nop�^{^�p�qmWYn£\�pjZ[eo^	k|ªv§8^	k�q-\	noeoe ^	k�^�q/eo^	k ¡X[WY]!^�k�xI^`fi^	k�qmWYng\	pjZQe ^	k�k¤X[pIqdxdz^�qm^�WY]Cnop¼z^�^�k
�}\�W�eo^3ruf-�jn ^�W{x8®¯^�pyqYW�z^
^SKuª n³ª �}f3f|Wjz^Øz^3��\�W�eo^3]>\	noe eo^�hjWdxI^(fiX[hjWY�}^	k|ª

J�p!X[�jqYn XQp©wyeo^{ruf���no^�W�kOhj�j�je
z^�]!^�pyq-\	noWm^&KuªÛ�Iª¯ZQX	�«�¥^
WY]!^�q xI^�Z[XQhj�v^
WYpj^�Wd�jeoh�k r}pj^��
]!^�pyq°e ^3]>\�n eoe ^�hjWdxI^(xIXQ]4\�nop�^	k � f�¡mª}f���\��jn qYWY^�* �-ª

% ��� � d ��«°��� � � ��� � � ��� �

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ªÓ�Iª Z K8ªÓ�IªÓk¤]!XvX[qY� Kuª n³ªÛf
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ª¯nÁª ]4f
§8^>�jWmXQZQW±\�]!]C^�R�T�kdY!\OVoc!fiW�z^�^!e ^	k�xIXQp�p{z^�^	k�xIh ]>\	noe eo^�hjW(xI^KxIX[]>\�n pj^	k:R"TBV cyª

c�^	k�xIXQpjp¼z^�^	k{k¤X[pIq`\�h>¡XQWm]>\�q z�c � f�¡mª}k¤^	f|qYnoX[p *IªnN �-ª

% ��� � d ��«°��� � � ��� � � � � � �

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n +`�
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ªÓ�Iª �
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ªÓ�Iª Z K8ªÓ�Iª¯�jZ
§8^��jWmXQZ[W-\�]C]!^ R�T�kdY!\�kdYXl��¥^
WY]!^�qCxI^�fiW�z^�^�W!e ^	k�ruf-�jn ^�W-k�nopjn qYn£\�h!K � ^�q ���

� f�¡mªØk¤^	fiqmnoX[p �Qªo� �-ª �ÁelhjqYn eon£k¤^�h�p ruf-�jn ^�W3xy^«xIXQpjp¼z^�^	k3fiW�z^©z^��}\	W3eÁ®¯hjqYn eongkm\�qm^�hjW � f�¡mªuk¤^	f��
qYn XQp *IªÓ� �-ª 	 p \�hjqmWY^>]!X�v^�p#xI^KfiW�z^
^�W(fi^	k�ruf-�jno^
W-k�n pjnoqmng\	h!K�^	k¤q«xu®Û\Qf|qYno�v^
W�e ^!�jWmX �
ZQW±\�]!]!^�R�T@\BVg]�_ � f-¡mª}k¤^	fiqmnoX[p*¨yªL* �-ª

% ����� � d ��«°��� � � �
�	� � � � 
��

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n +`�
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ªÓ�Iª Z
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � K8ªÓ�IªÛkO]!XvXQqm�
§8^0�jWmXQZQW±\�]!]C^SR�T!chV^l@lqe@r«f|Wjz^�^3h�p4r¥f��jn ^�WS��z ~I~ �|� � f-¡mªjk¤^�fiqYn XQp *Iª ��� �±ª

æålò©æ ê
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% ��� � � d ��«°��� � � �
��� � � ���

��X[pjp¼z^�^�k�� �^��� �����|K �
����� ������ ���n +`�
x�n£f���no^�W±k.xu® ^�pyqYW�z^�^ � K8ªÓ�Iª Z K8ªÓ�Iª¯�jZ
x�n£f���no^�W±k.xy^�kOXQWmqYno^ � �����h���
§8^��jWmXQZQW±\�]!]C^%R�T�s�\jY"fBt{�dz^
WYnsr�^�eo^	k¥r¥f��jn ^�W-k}nopjn qYn£\�h!K0� ^�q �0� ��e ^	k©fiXvXQW±xIXQp�p{z^�^	k

xI^	k��}X[nopyq-k�xIX[no�v^�pyq �^�qmWY^°qmXQhjqm^	k�xIn �`z^�WY^�pyqY^�kiw�eo^�k pyhj]ºz^�WmXvk©xI^�k��}XQnopyq-klno]!�}Xvkyz^	k©^�q�xy^	k
^hKyqYW�z^
]!noq�z^	k{xIXQn �v^�pyq�^�qYWm^�qYX[h}k0xIn��`z^�Wm^�pIq±kiw}eo^	k3q±\�noe eo^	k{XQh�eo^�k�]�z^�qmWYngtvhj^	k�k¤X[hj�}\	noq�z^
^	k
xIXQn �v^�pyq �^�qmWY^3r�Kdz^�^	k{\�hdK!�}XQnopyq-k{no]C�¥X»kyz^	k�^�q�\�hdK@^�KIqmWjz^�]!n qyz^	kiw�FhFhF

ò î Ù����B�����
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� �  A � �� �I��¸  � � C¥�y�
	 p4fiXyxI^�xy^0f�\�e£fihjeØkYfin ^�pIqmnsrutvhj^3^�k¤q°Z/z^�p¼z^�W±\�e ^�]!^�pyq�¡XQWY]ºz^0xI^0�jeoh�k¤no^
hjW-kdfiXQ]!�}X �

kY\	pIq±k�eoXQZ[ngfin ^�egk0tvhjndfiXQ]C]�hjp�ngtvhj^ipyq�^�pIqmWY^«^�h!K��In£\*xI^�k ruf-�jno^
W-kiªlc�^	k�ruf-�jno^�W±k0xIXQn �
�v^�pyq�Wm^	k¤�}^	f|qY^�W3h�pj^>fi^�Wmq-\	nopj^�X[WYZv\	pjngkm\�qmnoXQp xI^�k�xyXQpjp¼z^
^	k�X[h �¤¡X[WY]>\	q �Iªl§�®Ó\�p}\	e ��k¤^
xI^�eÁ® ^�KIn£k¤q-\	pIq/pjXQh}kd\0fiXQp}xyhjnoq±k�¬\(k¤�¼z^�finsr}^
W�hjpj^�pjXQh��v^�eoe ^°XQWmZv\	pjngkm\�qYn XQpKxI^	k�n pI¡XQWm]>\ �
qYn XQp}k�� N �ÁªjV�e h}k ��Wjz^	fin£kyz^�]C^�pvq�wQe ^	k°�}Xvkmk¤no��noeon q�z^	k°Wm^	tvhjngkO^	k°kOXQpyq�Wm^	fi^�p}kyz^�^	kdfin �³xI^	kmk¤XQh�k��
� �Kz^|r}pjnoqmnoX[p>xI^(k¤qmWYh}fiqmhjWY^�k°k¤n ]!�je ^	kiwvq-\	pIq{e XQW±k°xI^0eo^
hjW{fiW�z^	\�qmnoX[p*tvhj^0xy^�e ^�hjWd]>\ �
pjn �jhje£\�qYn XQp©ª

� V�W�z^�k¤^�p}f|^!xI^CqYXQh�qY^	k�e ^	k3nopI¡X[WY]>\	qYnoX[p}k�h�qYnoe ^	k0xj\�p�k�eo^	k0�jWYX[�je³¬^�]C^	kiw©tvhj^�e eo^«tvhj^
kOXQnoq{e£\�p}\�qmhjWY^bxI^(fi^�h!K �³finÁª

� 	 p�ngfin qjz^ � ^�q{pjX[p�xIh��jeon£f�\�qmnoXQp ��xI^	k{nopy¡XQWY]4\�qYn XQp}k|ª
� zJ��vXQe hjqYn �In q�z^`xI^0eÁ®¯XQWYZ»\�pjn£kY\	qYnoX[p�xI^�k°nopI¡X[WY]>\	qYnoX[p}kiª
� J �4f�\Qfin q�z^3^
p@qm^�]!�}k�^�q{^
p@��eg\Qf|^�]ºz^�]!XQn WY^vª
� J�k¤��\Qfi^(¨Q��XQh *Q��ª
� V�¨�xIWmXQnoq�XQhKfiX[hjWY�}^ � �}XvkOnoqYn XQp�xI^	k°p �0h}xjk�\�h�qYWY^�k{t²hj^(kOXQ]!]!^
q-k��±ª
� V�X»kYkOno�jn eonoq�z^0xI^(qYW-\	noqm^�W{qYX[h}k�eo^�k°q �y�}^	k�x8®mz^�e
z^�]!^�pvq±k°fiX[pjpyh}kiw��KfiX[]!�jWYn£k°fi^
h!KKt²hjn
¡X[pIq(eÁ® X[�j~O^�q(x8®mz^
qYh}xI^�k W�z^	fi^�pyqY^�k � z^�e
z^
]!^�pyq��� � ��� �  �`^�q�]ºz^
p}\�Z[^�W0eg\@�}X»kYk¤n �jnoe noq�z^
xI^0qmW-\�n qY^�W¼xI^	k{q �I�}^	k°n p}fiXQp�pIh}k0¬\�f|^ ~OX[hjW�ª

� x�n£kYkOhjWY^	k|ª
� �l\�pjZ[^�pyqY^	k ��pjX[WY]>\	eo^	k|ª
� y3x�\��jq±\�qYn XQp©wjp¼z^	fi^	kmk¤noq±\�pyq°^�p>�}\	WYqmngfihje no^�Wdeo^0WY^
]>\�n eoeg\	ZQ^`xI^	k{fiX[pIqmXQhjW±kiª
� �Áp}xdz^
�¥^
p}xj\�p�fi^3�yngk0¬\��In£k{xI^	k{k ��k¤q
¬^�]!^	kdxI^�c y�~ � xIno�v^�W±k.^�q{]CXQhj�[\�pyq-k �-ª

æålò©æ ê
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� V�X»kYkOno�jn eonoq�z^3xy^�qmW-\	noqY^
W�k¤no]C�jeo^�]C^ipyq�eo^(f�\[k{x8® h�p*kO^�hje©q �y�¥^(x8®mz^�e
z^
]!^�pyq�ª
� �vqmWYh}f|qYhjWm^	k°�}\�WmqYn£fihjeon³¬^�WY^�k � ZQWmnoeoe ^3�}\	W�^hKy^�]!��eo^ �±ª
� �{^	fiX[eoeo^
]!^ipyq�xI^0]>\	noe eg\�Z[^	k.p�XQp�f|XQ]!�}\	qYn �jeo^	k|ª
� z�\	noeoe£\�Z[^	k3¬\�¡WYX[pIqmnÁ¬^�Wm^	k.e no�jWm^	kiª
� V�WYX[�je³¬^
]!^	k�]�h�eoqYn �Ê������k¤n£t²hj^�kiª

> ����y����? ¶��y¶BAÊµ ? � �I��� µ � � �I¶ �
�3\	p}k{eo^0f�\[xIWY^(xIh>]>\	noe eo^�hjW��jn£xIno]C^�p}k¤n XQpjp�^�e}¦{§©¨Q�(wjpjXQh}k�\��vXQp}k{xdz^ir}pjn©e ^	k ¡X[W��

]>\�q±k{fin �³\���W�¬^	k|w}fieg\[kYk¤n¢r�z^	k�^�p>qYWYX[ngk�f�\�q�z^�ZQX[WYn ^	k��
�Qª�§8^	k°¡XQWm]>\�q±k{x8® ^�pyqYW�z^�^ xIh*e XQZQn£fino^
e8¦{§©¨[� �

� � �}xyXQpjp¼z^
^	k°Z/z^�X[]�z^�qmWYngtvhj^	k�^�q{�j���jkOngtvhj^	k|w
� � �jf�\	WYqm^�xy^�q±\�n eoeo^�k.XQh�xI^0]�z^�qmWYngtvhj^	k|ª

¨Iª�§8^	k°¡XQWm]>\�q±k{xI^(k¤XQWmqYn ^ xIh!e XQZQn£fino^
e8¦{§©¨[� � ^�p�¡³\	noq
wIx�\�p}k°e ^0f�\Qkdx8® h�pj^3�}XQh}f|eo^
x8®Ó\Qxj\	�jq-\	qYnoX[p xI^«]>\�n eoe£\�ZQ^»w8fi^�k`¡X[WY]>\	q-k0xI^Ck¤X[WYqYn ^!xy^��In ^�pjpj^
pIq`xI^	k�¡XQWm]>\�q±k
x8®¯^�pIqmW�z^�^�¬\�e³® noq�z^�W-\	qYn XQpCk¤hjn �Q\	pIqm^ � �

� c �j]>\�n eoeg\	ZQ^`xI^(fiXQh�WY�}^	kiw
� z � �I]>\	noe eg\�Z[^0xI^(xIX[]>\�n pj^	kiª

*Iª�§8^	k°¡XQWm]>\�q±k{\�h!Kynoe ng\�n WY^	k ª �Áe�k|®Û\�Z[noq0xy^�¡XQWY]4\�q-k�x8®¯nopyqY^�WO¡³\Qfi^(\��v^	f�xu®Û\�h�qYWY^�k�eoX �
ZQn£fino^
egk � y{z��`¦|y ^�q(V �±w�xI^�¡XQWm]>\�q±k3nopyqY^�Wmpj^	k0\�h�e XQZ[ngfin ^�e�¦{§©¨Q� � �#��w z�c�w
��z ~:~ �|� �}XQh(xI^dxIX[pjp¼z^�^�k©t²hj^�e³® hjqmnoeon£kY\	qY^�hjW}�}^�hjq8¡X[hjWYp�noW©^�p3X[�jqYn XQp � �:~|� � �
� y{z��3¦|y �v]>\	noeoe£\�Z[^0xI^(xIXQ]4\�nop�^	k.^�q{������k¤n£t²hj^»w
� �:~|� ��xIX[pjp¼z^�^�k�XQ�jqmnoX[pjpj^�e eo^	k8�}XQh�W�Z[XQhj�v^�Wmpj^�Wleo^�]>\	noeoe ^�hjWuxI^dxIX[]>\�n pj^	kiw
� ��� �jfiXvX[W-xIX[pjp{z^�^	k��}\�W �jfi^
pIqmWYngtvhj^	k|wv^�p>�Ihj^(x8®¯hjpj^3n pIqm^�WY�}X[eg\�qmnoX[p©w
� z�c �²]4\�noe eg\	ZQ^{xy^3fiX[hjWY�}^	k�hjqYn eon£kIz^{^�p«^�pyqYW�z^
^�xIh�]4\�noe eo^�h�W�xI^`xIX[]>\�n pj^	kiw
� V �}xyXQpjp¼z^
^	k{xIh*��Wjz^��jWmXyfi^	kmk¤^�hjW|R�Tqk!Y!\�kdY!ljw
� ��z ~:~ �|� �IWY^
�jW�z^	kO^�pyq-\�qmnoX[p*xy^	k{k¤�je nopj^�kiª

ò î Ù����B�����
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§�®¯XQ�j~O^	fiqmns¡�xIh�¡XQWY]4\�q��,^	kOq�xI^�xdz^�fiWYn WY^�eo^	k/xIXQpjp¼z^�^	k�Z/z^�XQ]ºz^
qYWYn£t²h�^	k8^�q��j����k¤ngtvhj^	k

x8® h�p«xIXQ]>\	nopj^¼xIh��je£\�p©ªvc�^	k�xIX[pjp¼z^�^�k�k¤X[pIq�pjX[WY]>\	eo^�]!^
pvq8Z/z^
p{z^�W�z^
^	k ��\�W�hjp«k ��k¤q
¬^�]!^
nopyqY^�W±\Qfiqmns¡lZ[W-\����jngtvhj^0XQhK�}\�W�hjp>�jW�z^
�jWYXyfi^�kYk¤^
hjW � f�¡mªjf-�}\	�jnoqmWY^�� �-ª

� ����	��
��
������ � � �������� � ��� �
�� % %��I¹�
	 p«xyXQ]>\	nopj^{�}^�hjq �^�qmWY^�fiX[]!�}Xvkyz^�x8® hjp«XQhCxI^��jeoh�k¤no^
hjW-k�kOXQh}k��ÁxyXQ]>\	nopj^ � k�� ªIc���\ �t²h�^�kOXQh}k��ÁxyXQ]>\	nopj^0^	kOq3xdz^
eono]Cnoqyz^���\�W�kY\�¡WYX[pIqmn³¬^�Wm^ ª
V�X[hjW«^��u^	fiqYh�^�W«xI^	k«f�\�e£fihje£k��}\	W z^
e�z^�]!^
pIq±k r}pjn£kiw�n e{^	k¤q«p{z^	fi^�kYkY\	noWm^�xI^K]>\�n eoeo^
W

eo^KxIX[]>\�n pj^vªlV�eoh}kOno^�hjW±k�]>\�n eoe£\�ZQ^�k��}^�hj�v^�pyq �^
qYWY^>W�z^	\�e ngkyz^�k�k¤h�W�hjp ] �^
]!^«xIXQ]4\�nop�^
� �}\	W3^hKy^�]!�je ^3�}XQhjW \Qxj\	�jqY^�W`eo^�]4\�noe eg\	ZQ^vwyXQh�^�p}f|XQWY^0�}XQh�W�W�z^	k¤X[h}xIWm^�hjp��jWmXQ�je³¬^�]!^
]�h�eoqYn �Ê������k¤n£t²hj^ �-ª��©XQhjqd]>\�n eoeg\	ZQ^¼xIXQn q°WY^�k¤�}^	fiqm^�W�eo^�k/¡WmXQpyqYn³¬^�WY^	k�xI^�k.kOXQh}k��ÁxyXQ]>\	nopj^	k|ª
~�p��¥^
hjqKz^
Zv\�e ^�]!^�pyq{no]C�¥X»k¤^�W�tvhj^(eo^0]>\�n eoe£\�ZQ^(k|®Û\����jhjno^bk¤hjW xI^	k�k¤^�Z[]!^�pyq-k°XQh�xy^	k
�}XQnopyq-k�nopyqY^
WYpj^	kC¬\*hjp k¤X[h}k �³xIXQ]4\�nop�^ � XQp �}\	WYeo^K\	eoXQW±k�xy^>k¤^�Z[]!^�pyq°n ]!�}Xvkyz^ XQh xI^
�}XQnopyq�no]!�}Xvkyz^ �±ª 	 pKkO^�ZQ]!^
pIq�nopyqY^
WYpj^`\�\	h>�jeoh}k°h�pj^0^hKIqmW�z^�]Cnoqyz^�fiXQ]C]�hjp�^�\��v^�f�hjpk¤^�Z[]!^�pyq�xI^�¡WYX[pIqmn³¬^�Wm^ � ki®¯noel\��[\�n q0xI^�h!K>^hKyqYW�z^�]!n qjz^	kdfiXQ]!]«hjpj^�kiwvnoe/k¤^�W±\�n q�e hjn �] �^�]«^
hjp�kO^�ZQ]C^�pIqdxI^3¡WmXQpyqYn³¬^
WY^ �±ª

V�\	W�^hKI^
]!�jeo^ �PO�QFR�S *IªÓ¨ �±wIeo^`xIX[]>\�n pj^���fiXQ]C�jWY^�p�x�xI^�h!KCk¤X[h}k �³xIXQ]4\�nop�^	k�� ��^�q
� � ªl§8^!kOXQh}k��ÁxIX[]>\�n pj^�� ��\!�}XQhjW0¡WYXQpyqYn³¬^�WY^�e£\>fiXQ]!�}X»kY\�pyqY^«f|XQpjpj^�KI^�� ����� � ªl§8^k¤X[h}k �³xIXQ]4\�nop�^�� � \0�¥X[hjW.¡WmXQpyqYn³¬^�WY^�eo^	k�xI^
h!K«fiXQ]C�¥X»kY\	pIqm^	k�fiXQpjp�^hKI^�k�� � �	� ��^�q
� �� n e8f|XQ]!�}XQWmqY^�hjp �mqYWYX[h � �±ª��Áe}fiXQpyqYn ^�pyq.e ^3kO^�ZQ]C^�pIq/no]!�}Xvkyz^���^�q°e ^��}XQn pIq�n ]!�}Xvkyz^��ª

��^�k8�jWYX[�jWYn
z^�q�z^	k°������k¤n£t²hj^�k �}^�hj�v^�pyq �^
qYWY^d\[kYk¤Xyf|n�z^�^	k©\	h!K3^�pyqYn q�z^	kut²h�^.p�XQh}k©�v^�pjX[p}k
xI^«W-\����¥^
eo^�W � kOXQh}k��ÁxyXQ]>\	nopj^	k|w8¡WYXQpyqYn³¬^�WY^�kiwuk¤^�Z[]!^�pyq-k�n ]!�}Xvkyz^�k�^�q0�}XQnopyq-k3n ]!�}Xvkyz^�k��-ª
V�\�W0^hKy^�]!��eo^vw�xj\�p}k3e ^«f�\Qk3xy^�eg\>k¤n ]�hje£\�qmnoXQpKx8®¯hjp��jWmXQ�je³¬^�]!^�qm�j^�Wm]!ngtvhj^vwyXQp��¥^
hjq
\Qkmk¤Xyfin ^�W ¬\�hjpSk¤X[h}k �³xIXQ]4\�nop�^�km\,fiX[p}xIh}fiqmno�ynoq�z^*^�qKkY\ kOXQhjW±fi^�xy^�f-�}\�e ^�hjW
w0¬\�hjpj^
¡WYX[pIqmnÁ¬^�Wm^�k¤XQpCfiXv^)�4fin ^�pIq/xI^{qmW-\�p�kû¡^�Wmq.^
q�kY\3qY^
]!�{z^�W±\�qYh�WY^°^�KIq�z^�WYn ^�hjWY^»w�^�q�¬\3hjp«�¥X[nopyq
no]!�}X»kIz^(kY\�qm^�]!�¼z^�W±\�qmhjWY^vª
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 �y��� %l¹ A ?��y�
�Áe�^	k¤q>f|XQ]!]!Xyxy^�xI^�Wm^��jW�z^�k¤^�pyqY^�WCf-�}\Qtvhj^�k¤^
ZQ]!^�pyq«xI^*¡WmXQpyqYn³¬^
WY^�XQhSk¤^
ZQ]!^�pyq

no]!�}X»kIz^°��\�W�hjp�^{XQh��je h}k¤n ^�hjW-k/k¤�je nopj^ � k�� ª 	 pj^�k¤��eonop�^{k¤^
hjeo^dpj^{fiX[pIqmno^�pyql�}\Qk�xy^{�¥X[nopyq\�pjZ[hjeo^
h!K8ª�J�p WY^��[\�p�f��j^»w�eo^C�¥X[nopyq!xy^�~OX[p}fiqmnoXQp ^�pyqYWm^KxI^�h!K kO�jeon pj^	k(fiXQp}kyz^	fihjqmno�v^	k
�}^�hjq �^�qYWm^0\�pjZ[hjeo^
h!K �PO�QFR�S *yªL* �-ª

� �
� �



O�QFRJS *yªL* ��� � �������@���  ���������� ��������@�:�@������� ��	 ���"����� ��� � � � �
V�\	WY]!n�eo^	k�pjX[]��jWm^�h}kO^	k�]�z^�qY��XyxI^	k�hjqYn eon£kIz^�^	kl�¥X[hjW�xdz^ir�pjnoW¼xI^	k�k¤�je nopj^�kiwvpjXQh�k°hjqYn �

eon£k¤XQp�k@f|^�eoe ^�xI^�cd\	qY]«hjeoe �Á�{XQ]�w�Xu¬h�f-�}\[t²hj^�kO�jeon pj^�^	kOq!hjpj^#fiXQh�WY�}^�f|hj�jngtvhj^K�}\�W
]!XQW±fi^	\	h!K � a �³ª

V�\	W3^hKy^�]!�je ^ �,O�QFR�S *Iª a �±w¥e£\!k¤�je nopj^  �  �  �  � ^	k¤q`x°z^ir}p�no^���\�W0eo^(�¥X[e �yZQX[pj^«xI^fiXQpyqYW �XQe ^  �  �  �  �  �  � ª�§8^C]!XQW±fi^	\�h#xI^>kO�jeon pj^  �  � ^�k¤q�h�p�]CXQW-f|^	\�h#fihj�jn£t²h�^

ò î Ù����B�����
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x°z^ir}p�n¥��\�W{kO^	k.^�KIqmWjz^�]!n q�z^	k  � ^�q
 �	wI�}\	W.e£\�q±\�pjZ[^�pIqm^�^
p  � z^�Zv\	eo^b¬\���� � �  ���	¨ywv^�q��}\�W
eg\!q-\	pjZQ^
pIqm^�^�p  ��z^�Z»\�eo^K¬\���� � �  � �	¨yªl§8^	k3]!XQW±fi^	\�hdK�fihj��ngtvhj^	k  �  � ^�q� �  � kOXQpyqx°z^ir}p�ngk{xI^0]>\	pjn³¬^�Wm^0\�p�\�eoX[ZQhj^»ª

1 

2 

3 
4 

5 

6 

O�QFR�S *Iªba ���(�"�{� ��	 ������� ���� �� �d �	
	 �� ��"���@���  ��@���� �	 � �
��^3¡³\��fiXQpK�jeoh}k{Z/z^
p{z^�W-\	eo^vwjh�pj^�kO�jeon pj^3^	kOq3xdz^�fiWYn qY^3�}\	W3hjpK�¥X[e �yZQX[pj^�xI^bfiXQpyqYW �XQe ^

 � FhFhF  
 ���  ajw  � ^
q  
 ¡³\Qf|hjeoq±\�qYn¢¡³k��±ª}V�\�Wm]!n©eo^	k�k¤X[]!]!^�q±k°xI^«f|^��}XQe �IZ[XQpj^vw}XQp
�}^�hjq`xIngkOqYnop�ZQhj^�W �

� §8^	k{^hKyqYW�z^
]!noq�z^	k�xI^0eg\«k¤��eonop�^ �  � ^�q� 
����ª
� §8^	k��}X[nopyq-k«xI^�fiX[pIqmW �X[eo^*n pIqm^�WYp�^	k>¬\�eg\�k¤��eonop�^ �  � FhFhF  
� � ª �vn � +}a�w°f|^	k
�}XQn pIq±k°k¤X[pIqd\	�}k¤^�pyq-k|ª!�vnopjX[p ����� a �±w²e£\0k¤�je nopj^��}\Qkmk¤^��}\�WdqYX[h}k°fi^�k��}XQnopyq-k
 �³ª
J�p!f-�}\[t²hj^d�}XQnopyq�w[eg\3q-\	pjZQ^�pyqY^�\	h!K�]CXQW-f|^	\�h!K	 ����  �}^�q  �  �
� �.^	kOq�fiXQpyqYn pIh�^
^�q4z^�Z»\�e ^�\	h*�v^	f|qY^�hjW���������� � ����  ��������¨Iª

� §8^	k{xI^
h!K��}X[nopyq-k{xI^0f|XQpyqYW �X[eo^3^�KIqm^�WYpj^�k�¬\�e£\�kO�jeon pj^ � ��{^�q  
jª��vn8e ^��}X[nopyq���
� Wm^	k¤�Øª  
 ��^	k¤q0�jW�z^	k¤^�pyq�w}noe k¤^�Wmq«¬\4r�Ky^�W3e£\�q-\	pjZQ^
pIqm^�¬\!eÁ®¯^hKyqYW�z^
]!n¢qjz^	 � � WY^	kO�©ª
 
��� �0xy^!eg\Kk¤�je nopj^vw©^�p�hjqmnoeon£kY\	pIq(eg\!]�z^�qm�jXyxI^«�jW�z^	fuz^	xI^�pyqY^vª �vn°hjp#�¥X[nopyq�^	kOq
\���k¤^�pyq�wje£\�q-\�p�ZQ^�pyqY^4¬\�eÁ® ^�KIqmWjz^�]!n qyz^�\QkYkOXyfin
z^
^�^	kOq�fiXQp}kOngxdz^
Wjz^�^0f|XQ]!]!^�eon �jWY^»ª

y�n p}k¤n³w°f-�}\[t²hj^K]!XQW±fi^	\	h xI^�k¤�je nopj^  �  � w{FhFhF�w  
� �  
��� ^�k¤qKx°z^ir}p�n3�}\�WKkO^	kxI^�h!K ^hKyqYW�z^
]!noq�z^	k�^�qºz^��v^�pyqYhj^�e eo^�]«^|pIq(eo^	k�q±\�pjZ[^�pyqY^	k�^
p k¤^	k!xy^�h!K,^�KIqmWjz^�]!n qyz^	kiª��vn

æålò©æ ê
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eo^	k�q-\�p�ZQ^�pyqY^	k0kOXQpyq�qmXQhjqm^	k0xI^�h!K>r�Kdz^�^	kiw}eo^�]CXQW-f|^	\�hK^	k¤q(fihj��ngtvhj^ � xI^�ZQW�z^ 
<* �-ª �vn
hjpj^(k¤^
hjeo^0q-\	pjZQ^
pIqm^�^�k¤q°r�Kdz^�^vwyeo^3]!X[W-fi^�\�h!^	kOq{�}\�W±\��}XQe ngtvhj^ � xI^
ZQW�z^ 
�¨ �-ª�J�pIr}p©w}kOn
\�h}f|hjpj^�q-\	pjZQ^
pIqm^�p©® ^	kOq�r�Kdz^�^vwje ^�]!XQW±fi^	\�h>^	kOq3eon p{z^	\	noWY^ � xI^
ZQW�z^ 
����±ª �Áe�^
p�Wjz^	kOhjeoqm^
t²h�^vwlk¤ndk¤^�h�eo^	k3eo^�k�xy^�h!K�^hKyqYW�z^�]!noq�z^	k{xI^«eg\Kk¤�je nopj^«kOXQpyq�xdz^ir�pjno^	k � fQ® ^	kOq��±¬\ �³xInoWm^«t²hØ® noe
p©® ^�KIn£k¤qY^�\	h}fihjp«�}XQn pIq¼xI^3f|XQpyqYW �X[eo^vw[pjnjnopyqY^
WYpj^{pjn}^hKyqY^
WYpj^ �±w�e£\0k¤�je nopj^`k¤^�W�z^	xyhjnoq�¬\0hjp
k¤^�Z[]!^�pyq{xI^(xIWmXQn qY^vª

 �y��¸v� � ¸v¹�I�
§8^0f|^�W-fie ^�^�k¤q{hjpj^�r}ZQhjWm^0Z�z^�X[]�z^�qYWmngtvhj^°¡W�z^�t²hj^
]!]!^|pIq�Wm^�p}fiX[pIqmW�z^�^»w²��\�W{^hKy^�]!�je ^

xj\�p�k�eg\�Wm^��jW�z^�k¤^�pyq-\	qYnoX[p>xI^(pjXQ]«�jWY^
h}k¤^	k��jn³¬^�fi^	k.]ºz^	f�\�p�ngtvhj^	kiªy§8X[W-kYtvh©®¯hjp�fi^
W-fie ^�^	kOq
\��j��WYXyf-�{z^!�}\	W�h�pj^!kO�jeon pj^vw8n e�¡³\�h�q��v^�n eoeo^
W(¬\*fi^«tvhj^«eo^�pjX[]��jWm^ � xI^!kOXQ]!]C^�q-k�xIh
�}XQe �yZQX[pj^�xI^dfiX[pIqmW �XQe ^dk¤XQn q�kOh��4kY\�pyql�¥X[hjW/\�qYqm^�nop�xIWY^�eg\{�jW�z^	fingkOnoX[p�kOXQhj��\�noq�z^�^ � xj\	p}k�e ^
¡XQWm]>\�e ngk¤]C^��jW�z^�f8z^	xI^�pyq�w|eo^d�¥X[e �yZQX[pj^�xI^{f|XQpyqYW �X[eo^dk¤^
W-\�n q�p�XQq�z^� 
  �  �  �(FhFhF  
 ��  � weo^	k *��jWm^�]!n ^�W-k8^�qleo^�k%*3xy^�WYpjn ^�W-klk¤X[]!]!^�q±k�z^�q±\�pyq�fiX[pI¡XQp}xyh}k��±ª�y�e³® �0noevpyh©w	eo^�pjXQ]«�jWm^
� + a�^	kOq@n p}k¤hN�>km\�pyq!]>\�n£k � + ��^	k¤qKxdz^Y~
¬\#\Qf�fi^
�jq-\	�jeo^vw`¬\ fiXQp�xInoqmnoXQpStvhj^*e ^	k
k¤X[]!]!^�q±k.kOXQn ^�pIq4z^�t²hjn£xIngkOq-\	pIq±k �PO�QFR�S *yªÛ� �-ª

O�QFR�S *IªÓ� ���&�� ��	
��� �� � �d� �d�� �������	�  ���
H�d ����@����

ò î Ù����B�����



*Q_ ��� $  �� ������d���q� �#�
	��g� ����

V�eoh�k��jW�z^	f|ngkyz^
]!^�pyq�w8e ^!q-\	�jeo^	\	h�fin �Áxy^	kYkOXQh}k�xIX[pjpj^vw��}XQhjWCfi^�Wmq-\	nopj^	k0�[\�eo^
hjW-k«xIh
pjXQ]«�jWm^ � wdeg\�xIn£k¤q±\�p}fi^�]4\OKyno]>\	es^�� ^�pyqYWm^*hjp fi^
W-fie ^�xI^�W±\ �vX[p&��^�q!e£\�k¤��eonop�^
fihj�jn£t²h�^�\	�j�jWmXyf��}\	pIqm^ � x8®¯Xu¬h�e£\�fiXQh�WY�}^ O�QFR�S *IªÛ_ �-ª

� �
� ����� ô �¤Ì ñ��
� 	�� ô�
 	�Ì ñ��� � ô � 
 ��Ì ñ����	 � ô 
 	B�¤Ì ñ����� � ô ������Ì ñ��

� �
	�� 	�	� ô � Ì ñ �
	 � � �� ô � Ì ñ �
	�� ��� ô ���-Ì ñ �
� 	 ��� ô 
 	-Ì ñ �
� � 	B� ô ��-Ì ñ �

� �
� � � � ô 	 � Ì ñ �
��� � ô�
 � �OÌ ñ �
� � � ô � 
 � Ì ñ ���	 � ô ���O�OÌ ñ ���� � ô�
 ��	-Ì ñ �

� �
��� 	 ô �B� 
 Ì ñ �
� � 	 ô � 
�
 Ì ñ �
��� � ô�
 ����Ì ñ �

 	 � ô � ����Ì ñ �

 � � ô ������Ì ñ �

�i^ �³�Q_

�i^ �³�Q�
�IªÛ�[�Q�y�

�IªÛ�[�I�

�IªÓ�I�
�Iª �

�

� ��� ¨Q� *[� av� �Q� _[� N	� �Q�

� ��� �

O�QFR�S *IªÓ_ ��� ���^� �q���������� �� ��� ��� ���� ��	
���!��|���"�|� ��	 ���"��� �  ���������� ����� ���@�%	 � ��� ����
� ���� ����� 	 	
��	  ������
� �d�����h�!� � ���I�� ��������� ��G��� �d ����h ���@�|�! ������ ���@���  ����� � �	
� � �

æålò©æ ê



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

� ����	��
��
���� � �
� � �  �����
� s��
� V � V�� � V J � V°� � � � �
V�XQh�W�qmXQh}k{eo^	k°�}X[nopyq-k F�FhFhF�FhFhFhF�FhFhFhF�FhF�F�FhFhFhFhF�F�FhF�FhFhFhFhF�FhFhF�FhFhF�FhFhFhFhF�FhF�F�FhFhF � + ��F
F � V

��� �!�
V�XQh�W�qmXQh}k{eo^	k°�}X[nopyq-k°no]C�¥X»kyz^	k FhFhF�FhFhF�FhFhF�FhFhFhFhF�FhF�F�FhFhFhFhF�F�FhF�FhFhFhF�FhFhFhF�FhFhF ��+���F F � V��

��� ���
V�XQh�W�qmXQhjqm^	k e ^	k.^�KIqmWjz^�]!n q�z^	k FhFhF�F�FhF�FhFhFhFhF�FhFhF�FhFhFhF�FhFhFhF�FhF�F�FhFhFhFhF�F�FhF�FhFhFhF ��+���F F � V�J

��� ���
V�XQh�W�qmXQhjqm^	k e ^	k°kO�jeon pj^	k F�FhFhFhFhF�FhFhF�FhFhFhF�FhFhFhF�FhF�F�FhFhFhFhF�F�FhF�FhFhFhFhF�FhFhF�FhFhFhF�FhFhF ��+��qF
F � �

� ��� � ����� � �������	� 
��� ���
V�XQh�W�qmXQh}k{eo^	k{kOXQh}k��ÁxyXQ]>\	nopj^	k FhFhF�FhFhFhFhF�FhF�F�FhFhFhFhF�F�FhF�FhFhFhF�FhFhFhF�FhFhF�FhFhFhFhF�FhF ��+��qF
F � �

	 � � � � �

�*µj¶��I¶ AÊµ ?l�
� V � X[]���WY^�qYXQq±\�e/xI^0�}XQnopyq-k � � V + � V�� � � V J � � V°�(ª
� V � � X[]���WY^`xI^0�¥X[nopyq-k{no]!�}X»kIz^	k|ª
� V J � X[]���WY^`x8® ^hKyqYW�z^�]!n qjz^	k|ª
� V¼� � X[]���WY^`xI^0�¥X[nopyq-k{WY^	kOq-\	pIq±k � pjn©n ]!�}Xvkyz^�k.pjn©^hKyqYW�z^�]!n qjz^	k �-ª
� � � X[]���WY^`xI^(k¤�je nopj^	k|ª
� � � X[]���WY^`xI^(k¤XQh�k �³xIXQ]>\	nopj^�kiª

V�XQh�W�hjp>�}XQn pIq ��+��qF
F � V �
��� �!� c�XvX[W-xIX[pjp{z^�^	k`xIh>�¥X[nopyq�ª

V�XQh�W�hjp>�}XQn pIq�no]C�¥X»kyz^vw ��+���F F � V�� �
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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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Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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