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L'MDNOQP�O�RTS,UWVYXZO\[^]F_�XZ`baFV M aFP�P�O�cdP�]e_ M `fVgOFh
`fP�]eieO\j�hlkgaYVlVnmOQOQjQhg_�aFV:Vl]o`fj^jp]eV:_�OQj

q [^aorWOQX�sut'vwU

x ]eyly5aF[^X'kgO�[ZO\_ M OQ[p_ M OzVT{eRF|o}F~�S��YO\ygXZO\PT�5OQ[��lh��Q�F�Y��S�|oR�yl]oiFOQj

���*�Q�����l�e�e� L'M `fj�[ZO\y:aY[ZX�yl[^OQj^OQVYXT]�VgaFV�yl]F[^]FP�O�X^[^`f_�P�]eX^_ M `fVgi�P�OQX M agk��l]FjZO\k�aFV�VgaYV�yl]e[p]eP�O�Xp[Z`f_�`fVF��]F[Z`f]eVYX^j�XZa
iFO�aFP�OQX^[^��]eVlkT`bVYXZO\Vlj^`�Xd��Xp[^]FVljW��aY[^P�j�ao��`bP�]oiFOQjQ� L'M O��lj^O�ao�:`fVY��]F[Z`f]eVYX*P�]F oO\j�`bX�y:aYj^j^`f�g¡�OnXZa�P�]oXp_ M `fP�]oieO\j��:VlkgOQ[
¡f]e[^ieO
iFO�aFP�OQX^[^`b_(X^[p]eV:jW��aY[^P�jQ� L'M O��lj^O(ae�
VlaFV
yl]e[p]eP�OQX^[^`b_�P�OQ]Fj^�l[^OQj�P�]e eOQj�`bX>[ZaY�l�lj^X'XZa¢yl]F[ZX^`b]e¡�ag_�_�¡f�lj^`�aYV��¤£�V
]e¡�iFaF[^`�X M P
X^a�aF�gXp]o`fVHjp�l�¥cdyg`�¦¥OQ¡�yl[^OQ_�`fj^`�aYV�`fj>]o¡fj^a�j M a�§>V�� x O\j^�g¡bX^j>aFV@[ZO\]o¡�`fP�]eieO\j2��]e¡�`fkl]oX^O�X M O�]Fylyl[^aF]F_ M �
¨
©YªD«^¬�­ ��®*�e� P�]eX^_ M `fVgi:hg`fVY��]e[^`b]FVFXpj�h¥`fVYXZOQ[^OQj^X>y5ae`fVFXpj�hly:]e[^XZ`f]o¡�ag_�_�¡b�lj^`baFV�hlVgaYV¥cdyl]e[p]eP�O�Xp[Z`f_ohg[^aF�l�:jZXpVgOQjpj�hgyl[^OQ_�`bj^`baFV

¯f°�±²Z³µ´\¶ ±²�·*¸f³µ¹»º�¼

½�¾\¿ÁÀ�ÂDÃÅÄ»Æ'Â�ÇÈÀ�À»É�Ê\ÊeÃÅÄÌË»ÍWÎ�Ï�Ð(Ñ�Ò*Ó�ÔeÕ�Ö�Ò�Ó×ÖÙØ.Õ�Ö�Ò*Ú�ÛuÇÈÜ�Î�Ý*ÞÅß
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���������
	���	�
�����������������	�����	�������	����! "�#�%$&���'	��������(�)��*+	��)��,-�.�0/ R

1 �����
�����*�

243�5 �Q� ­ ® �*�o�76 ­ 5 8
�F���49.¦g`bj^XZ`fVgi�P�]oX^_ M `bVgi�P�O�X M agklj$���(�����������������������(���������������������(�����������������������(��� }
�F���F��� � aYVYXZaF�:['�l]ej^OQk@P�O�X M a¥k:j �����������������������(���������������������(�����������������������(��� }
�F���F� | £w[ZO\]��l]ej^OQk@P�O�X M a¥k:j ���(�����������������������(���������������������(�����������������������(��� }
�F���F� R �(OQ]e¡�`fVgi�§'`bX M [^aeX^]eXZ`baFV �(�����������������������(���������������������(�����������������������(��� }

�F� | q ]F[ZX^`b]e¡Da¥_Q_�¡f�lj^`�aYV;:
X^[p]eVlj^¡b]eXZ`baFVl]e¡�_�]ej^O �����������������(���������������������(�����������������������(��� }
�F� |l��� q ]F[ZX^`b]e¡�_�aF[p[^O�¡f]oXZ`baFV �����(�����������������������(���������������������(�����������������������(��� �
�F� |l� | <waFV q ]e[p]eP�OQX^[^`b_w_�aF[p[^O�¡f]oXZ`baFV:j��������������������(���������������������(�����������������������(��� ~
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|l��� UWVYXp[Zagkl�l_�XZ`baFVHXZa�`fVY��]F[Z`f]eVYXpj �����(�����������������������(���������������������(�����������������������(��� D
|l� | �(`���O\[ZO\VFX^`b]e¡�`bVY��]e[^`f]eVYX �����������(�����������������������(���������������������(�����������������������(��� �
|l� RE<waFV q ]e[p]eP�O�Xp[Z`f_w`bVY��]e[^`b]FVYX������(�����������������������(���������������������(�����������������������(���$�GF
|l� R:��� t(�lX^]o`fVg`fVgi¢VgaYVHyl]F[^]FP�O�X^[^`f_w[^O�¡f]oX^`�aYVlj������������(���������������������(�����������������������(���$�GF
|l� R:� | 92¡�`fP�`bV:]oXZ`fVgi¢[^aeXp]oXZ`baFV�O �DOQ_�X>�F�H`bVYX^O�iF[p]oX^`�aYV)���(���������������������(�����������������������(���$�GF
|l� R:� R H�]ej^X>yl]oX^XZO\[^V@[ZOZrWOQ_�XZ`baFV �(�����������������������(���������������������(�����������������������(���$�\|

|l� } �¥XZOQy:j'ao�*X M O�P�]oXp_ M `fVgi�yl[Zag_�OQjpj��(�����������������������(���������������������(�����������������������(���$�\|
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R:��� £w�gXZaYP�]oXZ`f_�O���]e¡b�l]eXZ`baFVHao�*X M O�[^OQjp�g¡bX^j��������������������(���������������������(�����������������������(���$�QR
R:� | NwOQaFP�O�Xp[Z`f_�_ M ]eVlieO����������������(�����������������������(���������������������(�����������������������(���$�QR
R:� R UWVYX^OQVlj^`�Xd�H_ M ]eVgiFO ���������������(�����������������������(���������������������(�����������������������(���$�\�
R:� } L'M [ZOQO�cdkg`bP�O\VljZ`baFV:]o¡�j^_�OQVgO �������(�����������������������(���������������������(�����������������������(���$�Q~
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�l���>NwOQaFP�O�Xp[Z`f_�_ M ]eVlieO����������������(�����������������������(���������������������(�����������������������(���$�Q�
�l� | UWVYX^OQVlj^`�Xd�H_ M ]eVgiFO ���������������(�����������������������(���������������������(�����������������������(��� |�F
�l� R L'M [ZOQO�cdkg`bP�O\VljZ`baFV:]o¡�j^_�OQVgO �������(�����������������������(���������������������(�����������������������(��� |�F
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s�]eX^_ M `fVgi�`fj�](P�]orWaF[*`bjpjp�gO�`bV�_�aYP�yl�gXZO\[
�¥`bj^`�aYV � �Yho}:hl�\|¥he| F �µhF]ej*`bX�`bj�VlOQ_�O\j^jp]e[^����aF[�j^XZO\[ZOQaocµ�¥`bj^`�aYV�h�P�aeXZ`baFV�OQj^XZ`fP�]oX^`�aYV�h
aY�¥rWOQ_�X>[ZO\_�aeiYVg`bXZ`baFV¢OQX^_e�
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UdX>`fj>�FOQ[^��kg`,+¢_��g¡bX�X^a¢ie`b�eO�]eV
a��FOQ[^�¥`�OQ§ ��aF[>jp�l_ M ]�§'`fkgO�¡b�
j^yl[^OQ]FkHjp�l�¥rWO\_�X�]Fj>P�]oXp_ M `bVli:�.-�O�¡b`fP�`bX>aY�l[^j^O�¡b�eO\j�XZa¢X M O
| � `bP�]eieOQj'P�]eX^_ M `fVgi�_�]FjZOF�
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�YaYP�O(]F�gX M aY[^jnyl[^aFy5aFj^O�X^a��lj^O�_�aFVYX^aF�l[pj.]Fj2X M O��¢_�aFVYX^]e`bV�jZ`biFVg`��5_Q]eVYX2`fV¥��aY[^P�]oX^`�aYV��¤t(VgOwae�×X M O(O\]e[^¡�`bOQj^X.§naF[p ¥j._Q]eV��5O
��aY�lVlk¢`fV � R �µhY§ M OQ[^Owj^X^[p]o`bi M X�¡�`fVgO�jZOQiFP�OQVYXpj.]e[^O��lj^OQk�]ej.P�]eX^_ M `fVgi�y:[Z`fP�`�X^`��FO>`bV�X M [^O�O��Y`bO�§>jn_�]FjZOw]eVlk¢j^aFP�O M OQ�l[^`bj^XZ`f_
_�aFVlj^X^[p]o`fVYX^j�]e[^O��lj^OQk�]ej�§nO�¡b¡.]ej�X M O¢j^`bP�`b¡b]F[Z`bXd��P�OQ]Fj^�:[ZO��5O�Xd§nO�OQVuX M O�j^O�iFP�O\VFXpj���s�aF[^O�j^aFy M `bj^XZ`f_�]eXZO¢P�O�X M agklj�]F[ZO
yl[^aFy5aFj^OQku�Y�21waF[p]e�lk � �F� �µh×§ M O\[ZO¢[^O�¡f]oX^`�aYVlj�]e[^O��:�g`�¡bX�aYVu_�aFVYXZaY�l[pj�h�]FVlk�]%jZO\]e[p_ M ��aF[�P�]o¦¥`fP�]o¡._�¡�`��¥�gOQj�`fj�]Fylyg¡b`�O\k��
1wa�§2OQ�eOQ[Qhe`bX^j2XZ`fP�O(_�aFP�yg¡bO�¦g`bXd��`fj.�FOQ[^� M `�i M hY]FVlk�X M OQ[^O���aY[ZO�]Fklkg`bXZ`baFVl]e¡�_�aFVlj^X^[p]o`fVYX^j�¡b`f oO�X M O�O\yg`fy:aF¡b]F[2_�aFVlj^X^[p]o`fVYX M ]��eO
X^a¢�:O�]FklkgOQkH`fVHaY[^klOQ[nXZa¢[^OQkl�:_�O�X M O�[p�lVHXZ`fP�Oe�
£wj
`bVlkl`b_Q]oXZO\k�`bV � R �»hY]o¡b¡l_�aYVFX^aF�l[
�l]FjZO\k�P�OQX M agklj¤_Q]eV�aFVg¡b�T�5O']eylyg¡b`bOQk�` �DX M O>jZOQiFP�OQVYX^]eXZ`baFV�yl[ZaY�g¡bOQP `fj
§2OQ¡�¡lj^ae¡b�eO\k�h

X M `bj M �gy5aeX M OQj^`bj�`fj M a�§nO��FOQ[2aFVg¡b��[^OQ]e¡�`fjZX^`b_w��aY[�`bP�]oiFOQj�ae�*j^`bP�yg¡bO�j^_�OQVgOF�
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L'M O>_�aF[p[ZOQ¡b]eXZ`baFVTXZOQ_ M Vg`��¥�gO � | � M ]ej��5O�O\V��:jZO\kT��aY[�]�¡�aYVgi�XZ`fP�O � RY|¥hY�¥h:�Q~ghl�7D �µ�*UWV�aY[^kgO\[*XZa�aF�lX^]o`fV�j^]eXZ`fjW�Ì]F_�XZaY[Z��[ZO\j^�g¡bX^jQh
X M O�_�aY[^[^OQjpy:aYVlkg`fVgi�§'`bVlkla�§>j'j M aY�g¡fkH�5O�]eyly:[Za�¦g`fP�]eXZOQ¡��¢jp�ly5OQ[py:aYjZO\kH�Y�H]�j^`bP�yg¡bO�X^[p]eVlj^¡f]oXZ`baFV��*UWV
_Q]ej^O(ae�*VgaYV¥cµX^[^`��¥`f]o¡
`fP�]oieOw[ZaFX^]oX^`�aYV�hoX M OwV¥�lP��:O\[�ao�D�Ì]o¡fj^O�P�]oX^_ M OQj�`fVl_�[^OQ]FjZO\j��
£ P�O�X M agk�XZaT_�aF[p[ZO\_�X�X M O'�Ì]o¡fj^O�P�]oX^_ M OQj¤]FVlk�XZa�iFO�X.y:[ZO\_�`fjZO
P�]oXp_ M OQj'_Q]eV
�5O���aF�lVlkH`fV � ���
�»�
twX M OQ[�P�O�X M agklj�j^�l_ M ]ej31w]F�ljpkgaF[ � kg`bj^X^]FVl_�O�� ��} �µh¥�Ì[ZO
�¥�gOQVYXZ`f]o¡�P�O�X M agk � ~lhl| D �×_�]FV�]o¡fj^a��5O��:jZO\k�hg`bV@_�]FjZOwao�
j^P�]o¡b¡

`fP�]oieO�[^aeXp]oXZ`baFV��
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L'M O']F�:a��FO.XZO\_ M Vg`��¥�gOQj�]Fj*_�aF[p[ZOQ¡b]eXZ`baFV�h51(]e�ljpkgaF[ �¢kg`fjZXp]eVl_�Oeh��Ì[^O �¥�gOQVYX^`b]e¡lP�OQX M agk�]e[^Onjp�g`bX^]F�g¡�O2��aF[*ae�5X^[p]eV:jZ¡f]oX^`�aYVl]o¡¥_�]FjZO
aYVg¡��F�'£ XZa¥ae¡×��aF[>P�]eX^_ M `fVgi¢`fP�]oieO\j>�lVlklOQ[�P�aY[ZO�iFOQVgO\[^]e¡�P�aFXZ`baFV%]Fj>[ZaFX^]eXZ`baFV@`bjw[ZO
�¥�g`b[^OQk�� L'M `fj>`fj�VlOQ_�O\j^jp]e[^�¢`fV%_�]FjZO
ae�2]e�gX^aocd_�]e¡�`f�l[p]oXZ`baFV
§ M `b_ M `bP�yg¡b`�O\j�kg`��DOQ[^OQVYX�[ZaFX^]eXZ`baFVlj�§'`�X M VgaYV¥cdyl]e[p]o¡b¡�OQ¡�]o¦¥O\j�§ M `b_ M ¡�O\]ekljwXZa
]¢iY[ZO\]oX�iFO�aYP�OQX^[^`b_Q]o¡
_ M ]FVgieO'�5O�Xd§nO�O\VTX M O'`bP�]eieOQj
ae��]�jp]eP�O'j^_�OQVgOF� L'M �lj
X M O'aF�¥rWO\_�X
`fkgOQVYXZ`��5_Q]oXZ`baFV M ]Fj
XZa��5O>jZXp]e�g¡bO�XZa�[^`�iF`bk�kg`bjpyg¡f]e_�OQP�OQVYX6 [ZaFX^]oX^`�aYVH]FVlk@X^[p]eVlj^¡f]oXZ`baFV07¤�5O�Xd§nO�O\VHX M O�`fP�]eieO\j��
L'M O(P�]oX^_ M `bVgi��lVlkgO\[.X M OQj^O�iFOQVgO\[^]e¡:_�aYVlkg`bXZ`baFVlj.`bjnkg`,+�_Q�g¡bXn]FVlk�X M �lj2`�Xn§'`b¡�¡D�:O(y:O\[W��aY[^P�O\k�aFV�`fVYXZOQ[^OQj^X.y5ae`fVYX^j � �7F �

aYVg¡���]ej�X M O���]F[ZO�¡ba¥_Q]o¡¤]FVlk�X M O�iF[^O�� ¡bO��FO�¡fj(`bVuX M O�`f[�VgO�`bi M �5aF[ M a¥a¥k�_�aYVFXp]o`fV�P�aYjZX�`fV¥��aF[pP�]oXZ`baFV�§ M `f_ M P�]F oOQj(X M O�`f[
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yl]e[p]o¡b¡bO�¡�yl[^aorWOQ_�XZ`baFV � |e� �µ�

�YaYP�OT§naF[p �_�]FV �5OT��aY�lVlk%`fV � � �µh�§ M OQ[^OT_�aF¡�aY[�kg`fjZXp[Z`f�l�gX^`�aYV%§�]ej��:jZO\k ]ej�`bVY��]e[^`b]FVYX�yl[^`bP�`bXZ`b�eOQjQh � |Y� ��kgO��FO�¡baFy5OQk ]
iFOQVgO\[^]e¡F�Ì[p]eP�OQ§2aY[^ (aFV�_�aYVlj^X^[p�l_�X^`bVgi(`fVF��]F[Z`f]eVYX^j
�Y�T]��FOQ[p]oie`fVgi�P�OQX M agk�h � R#F �:�lj^OQk�P�aYP�OQVYX
XZa��l�g`b¡bk�`fVY��]F[Z`f]eVYXpj�� - M `�¡bO
X M OQj^O�]e�gX M aF[pj��lj^O�ie¡baF�l]e¡�`fVY��]e[^`b]FVFXQh � |F�
��yl[^OQj^OQVYXpjn]�¡bag_�]e¡�kg`��DOQ[^OQVYX^`b]e¡�`bVY��]e[^`b]FVYXnP�O�X M agk��
UWV
]e�:jZO\Vl_�O�ae�*iF¡�aY�l]o¡×j^X^[p�l_�X^�l[^Oehl¡bag_�]e¡�P�OQX M agkljwj M aF�g¡fk
�:OT�:jZO\k@]FVlk@§2O�`fVYX^[^agkl�l_�O�P�aY[ZO�]F�:aY�gX � |F�
��`fV@X M O�VgO�¦gX

j^OQ_�XZ`baFV��
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£ _ M ]F[^]F_�X^OQ[^`,;\]oXZ`baFV¢ao��X M O�`fVFX^OQVlj^`bXd� M ]ej'�5O�O\V
yl[ZaYy:aYjZO\k��Y� � a¥OQV:kgOQ[^`bV:  � ���
��]eV:k�`fP�yg¡�O\P�OQVYXZO\k@�Y�@�g_ M P�`bk � |e�
�µhl�Y�
�lj^`fVgi@kl`��DOQ[^OQVYXZ`f]o¡
`fVY��]F[Z`f]eVYXpjw�lV:kgOQ[(X M O�iY[ZaY�ly%ae�2jZ`fP�`�¡b`bX^�lkgO��5O�Xd§nO�O\V X M O�`fP�]oiFOQjQ� L'M `bj�_ M ]F[^]F_�X^OQ[^`,;\]oXZ`baFV
`fj��l]ej^OQk
aYV��Ì�:Vl_�X^`�aYVlj'ao�
kgOQ[^`b��]eXZ`b�eO\j�`bVY��]e[^`b]FVYX2X^a�`bP�]oiFO([^`bie`fkHP�aeX^`�aYV��
UdX@`bj@§nO�¡b¡( ¥Vga�§ X M O�X M O�_�]e¡b_Q�g¡f]oXZ`baFV ao��X M O�klOQ[^`���]oX^`��FOQj�`bj@`b¡�¡�cµ_�aFVlkl`�X^`�aYVgOQk�hw`�X@`fj@VlOQ_�O\j^jp]e[^� XZa _�]o¡f_��l¡b]eXZO�X M O

kgO\[Z`b��]oX^`��FOQj(aFVuj^P�a¥aeX M OQkukl]eX^]HXZa%jZXp[^�lieie¡bO�]oiF]e`bV:jZX(Vgae`fjZOF��£ _�aFP�P�aFV�_ M ae`f_�O�`bj(X^a
�:jZO�X M O N(]F�ljpjZ`f]eV �Ì�lVl_�X^`�aYV�]ej
X M O�_�aYVF�Fae¡f�gXZ`baFVH oO\[^VgOQ¡ �

1(]��Y`fVgi�_�]e¡b_Q�g¡b]eXZO\k�X M O�klOQ[^`���]oX^`��FOQj�ao�D]>�Ì�lV:_�XZ`baFV�aFV�](y:aF`bVYX��ly�XZa 3
	�� aF[pkgOQ[ 6$3 �<R M ]ej
�:OQOQV��lj^OQk"7Åhekg`���O\[ZO\VFX^`b]e¡
`fVY��]F[Z`f]eVYXpj'�lVlkgO\[�X M O�iY[ZaY�ly¢ae�
[^`�iF`bk@P�aeX^`�aYVH_Q]eV
�:O�_Q]o¡f_��g¡f]oX^OQk��

�(`��DOQ[^OQVYX^`b]e¡�`fVY��]e[^`b]FVFXpj M ]��FOw�5O�O\V�jp�l_�_�OQjpjW�Ì�g¡b¡b���:jZO\k���aF[nP�]oXp_ M `bVli�]eV:k�[^OQ_�aFiFVg`bXZ`baFV��*£>��XZOQ[ M ]��¥`fVgiTO�¦gX^[p]e_�X^OQk�X M O
`fVYXZOQ[^OQj^X¤y5ae`fVFXpj � �GF ��`bV�X M O>`bP�]eieOQjQhoX M OQj^O>y:aF`bVYXpj¤]e[^O'P�]eX^_ M O\k��F��_�aYP�y:]e[^`bVgi�X M O's�] M ]o¡f]eVgaY�g`bj�kl`bj^X^]FVl_�O>�5O�Xd§nO�O\V�X M O
Xd§na�_�aF[p[ZO\j^y5aFV:kg`bVli�`bVY��]e[^`f]eVYX.�FOQ_�X^aF[pj�� L'M O�[ZO\_�aFiFVg`bXZ`baFV�`fj�]e_ M `bO��FOQk¢�:jZ`fVgi�X M O��eaFXZ`fVgiTX^OQ_ M Vl`��¥�gOFh M ]ej M `fVgiTX^OQ_ M Vg`��¥�gO
]FVlk
jZO\P�`�cµ¡�ag_�]e¡�_�aFV:jZXp[^]e`bVYX^j�� |o~ �»�

�(`��DOQ[^OQVYX^`b]e¡�`bVY��]e[^`f]eVYXnP�OQX M agk M ]ej M a�§2OQ�eOQ[nX M O���ae¡b¡�a�§'`fVgi�kl[p]�§>�l]e_Å ¥j :

+ <�aF`bj^Oe�
L'M O�_Q]o¡f_��g¡f]oX^`�aYV
ao�2klOQ[^`���]oX^`��FOQj�`bj(�lVlj^X^]F�g¡�O�]oiY]o`fVljZXwVgae`fjZOFh�jpP�a¥aeX M `bVgiHX M O�jZ`biFV:]o¡*`bP�yl[^a��eO\j'X M O�j^X^]e�l`�¡b`�Xd�Fh��l�gX
]o¡fjZa�kl]FP�]eieO\j'�ljZO��Ì�g¡�`fV¥��aF[pP�]oX^`�aYV��

+ <�aYV�¡b`bVlOQ]e[�O���O\_�XQ�
UWVT_Q]ej^O.ao�l`b¡b¡b�lP�`fVl]oX^`�aYVT_ M ]FVgieOFh�jZaYP�OnVgaFVT¡�`fVgO\]e[�O �DOQ_�X
_�]FV�ag_�_Q�l[��*£�j*`fVlkg`f_�]oX^OQk�`fV�� � �µh�§ M O\VTkg`���O\[ZO\VYX*_Q]eP�OQ[p]ej
]e[^O��ljZO\k���aF[�j^XZO\[ZOQa
]FVlk M ]��eO�kg`��DOQ[^OQVYXT[^OQjpy:aYVljZO\j�XZa%`fP�]oieO�`f[^[p]ekl`b]FVl_�OFh�OQ]F_ M j^OQV:jZaY[waY�gX^y:�gX9��`fj�[^O�¡f]oX^OQk�XZa
`bP�]eieO�`b[p[^]Fkg`f]eVl_�O�
 ]ejN� � � 
��� ��� h�§ M OQ[^O � `fj�X M O�_Q]eP�OQ[p]¢iY]o`fV�h � `fj�X M O�[^O���OQ[^OQV:_�O��g`b]Fjw�Ì]e_�X^aF[Qh�]eVlk��
]e_Q_�aF�:VFXpj(��aF[�`fP�]oiFO¢_�aFVYXp[^]FjZXQ� �×OQX�X M O�`bP�]oiFO�j^�l[Z�Ì]e_�O¢�:O ��]eP��:O\[ZX^`b]FV�h×`»� Oe��X M O¢`fP�]oieO�`f[p[^]Fkg`b]FVl_�O��Ì[^aFP$]eVY�
y:aF`bVYX'`fj'`fkgOQVYXZ`f_�]e¡D��aF[>�5aeX M jZO\VljZaY[^jQ�
UWV@X M O�_Q]ej^O(§ M OQ[^O�� `bj>_�aFVlj^X^]FVYX�hgX M OQ[^O�`bj>]�¡b`bVlOQ]e['[^O�¡f]oX^`�aYVH�5O�Xd§nO�O\V@Xd§2a
jZO\Vlj^aF[(aF�gXpyl�gXpj � � ]eV:k � � ��UWV�iFOQVgO\[^]e¡ h�� `fj�VgaFX�_�aFV:jZXp]eVYX(]FVlkuX M O�¡b`bVlOQ]e[^`bXd���:OQXd§2OQOQV�X M O¢j^OQV:jZaY[waY�gX^y:�gX^j�`fj
¡�aYjZXQ� L'M O�kg`���O\[ZO\VFX^`b]e¡�`bVY��]e[^`f]eVYX^j'_Q]eV@VgaeX'kgO\]o¡�§'`bX M jp�l_ M y M OQVgaYP�OQVl]:�

+ q ]e[^XZ`f]o¡Dag_�_�¡b�lj^`baFV��
UWV
X M O�_�]ej^O�§ M O\[ZO�X M OT_�aFVlkg`bXZ`baFVL�	� 6J�C��� 7G� -�6 ��� 6��J6J�C��� 7�7#7 6 - `fj>]eV%]:+¢VgO��Ì�lVl_�XZ`baFV%]FVlk � `fj>]¢[^`�iF`bk
P�aeX^`�aYV"7
`bj�aFVl¡��u�eO\[Z`��:OQk��5OHj^aFP�O�yl` ¦gO�¡fjQh�X M O@kg`��DOQ[^OQVYX^`b]e¡.`fVF��]F[Z`f]eVYXTP�O�X M agk��Ì]o`b¡fj�� L'M `bj�_�]FV�a¥_Q_��l[�]oX�X M O@kg`bjpyl]F[Z`bXd�
kg`fj^_�aFVYXZ`fV¥�g`�Xd�Fhlj^y5OQ_Q�g¡f]e['[^O65:O�¦¥`baFV�hgO�X^_e�
UWV�X^[p]eVlj^¡f]oXZ`baFV:]o¡¤_�]FjZOFh×X M `bj�y M O\VgaFP�OQV:]%_�]eV��5O�kgO\]o¡bX�§'`�X M yl]e[^XZ`f]o¡¤aY[�VgaYVuy:]e[p]eP�O�Xp[Z`f_�_�aF[p[^O�¡f]oXZ`baFVuP�O�X M agklj6 j^OQ_�XZ`baFV �F� |K7Èh¥§ M `b¡�O(`fV¢ieO\VgOQ[p]o¡D_�]FjZOFhgyg` ¦gOQ¡ cµXZaecµyg`�¦gO�¡D_�aY[^[^OQjpy:aYVlkgO\Vl_�O>`fj�VgaeXnie`b�eO\V�]FVlk¢`bXnj^O�O\P�jnVlaeX�jZXp[^]e`�i M XZ�Ì�g¡
XZa�O�¡b`fP�`fVl]eXZO%X M O%aF�gX^¡�`bOQ[pj�� <waFV yl]e[p]eP�O�Xp[Z`f_�]e¡'P�OQX M agklj�jZOQOQP�P�aF[^O%y:aYj^j^`f�g¡�OFh2]Fj�§2O%j M ]o¡b¡>jZOQO
`bV X M O VgO�¦gX
jZO\_�X^`�aYV��
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F aeX M OQ[^§'`bj^Oe�
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]eX'P�aYjZX��

OQ�eOQVH`��
X M O�y5OQ[^X^�l[p�l]oX^`�aYV�`fj�¡f]e[^ieOe�
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�>`bj
X M O �5[pjZX
aFVlO�[^aeXp]oX^OQk��F� � heX M O 
 � 4 6 � � � � ��� � � � � � ��� ��� � 7�� 
 �

�
6 � � � � � � � � � �� � 7 4

£wjnj M a�§>V�`fV¢X M O �5iF�l[^O�}5hYX M O(Xd§2a�`bP�]oiFO>§'`fVlkga�§>j � � ]eVlk � � _�aF[p[ZO\j^y5aFVlk�X^a�O\]e_ M aFX M O\[2�Y��]T[^aeXp]oX^`�aYV�ao�×kgOQiF[^O�O� � ]eV:k ]�VgaYV ¡�`fVgOQ]F[�O �DOQ_�X - aYV ¡f�lP�`bV:]eVl_�Oe� �¥�:yly:aYjZO - `bj¢`bVl_Q[ZO\]ej^`bVli:h.X M OQV 
�� 4 6 � � � � � � � � � � � � � � � ��� � 7D�
 �
�
6 � � � � � � � � � ��� � 7 4

= / I /�= J "�6 � 6 5 �g�76 5PQ � ­ �Q�g�76 ­ 5 ©��.© �e��� ª 6 5 � © Q ���g�76 ­ 5
H5aF[¢]FVF� �! h �#" h � � ]FVlk �  h'§nO M ]��eOFh 
�� 4 6 � � � � �$� � � � � � �$�N��� � 7 2 
�� 4 6 �! � � �$�N�%� � � �!" � � �$�I�&�  7L�
��
�
6 � � � � � � � � � ��� � 7 2 
'�

�
6 �( � � ��� � � �#" � � ���  7 4

L ]e Y`fVgi�X M O�]F�ljZaF¡b�lXZO�`bVYX^O�iF[p]oX^`�aYV¢X^a�OQ¡�`fP�`bV:]oXZO�X M O�[^aeX^]eXZ`baFVHkgO�iY[ZOQO � hlX M ]eX'`bj�X^a¢j^]��Fh¥§2O�kgO��5VgO
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UWVYXZOQiF[p]oX^`bVgi�aFV�X M OHiY[ZaY�ly�ae�>X^[p]eVljZ��aF[pP�]oXZ`baFVu��aY[��:�g`�¡fkg`fVgiu`bVY��]e[^`b]FVYX�`bj�]�_�¡f]ejpjZ`f_�]e¡2P�O�X M agk Vg`f_�OQ¡���j^X^�lkg`bOQk �Y�

�¥_ M �g¡N;�cµs `f[^�:]e_ M � |Y� �.��aY[��¥`bj^`�aYV�]Fylyg¡b`b_Q]oX^`�aYV��O1wOQ[^O�§2O¢]F[ZO�`fV�X M O�j^`fP�yl¡�O\jZX�_Q]ej^O :�X M O�[^aeX^]eXZ`baFV�iF[^aF�ly�`fjT_�aYP�yl]e_�X�h
`fVYXZO�iY[^]eXZ`baFVH`bj�X M OQV
kg`f[^OQ_�X^¡��@]eylyl¡�`f_�]F�g¡�OF�
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UWV@aF�:[2O�¦ly:O\[Z`fP�OQVYX^jQhl§nO M ]��eO�_ M aFj^OQV � �@� � �I� � h �  � � " � � ]eVlk �  � � � ��� �e� L'M O\V@§2O M ]��FO
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�Ya���aY[�OQ]e_ M � h:jZOQ�eO\[^]e¡ � 6 � � � 7n]e[^O(OQj^XZ`fP�]eXZO\k�h:�lj^`bVli�]FV�`fVYXZO\[^y5ae¡f]oX^`�aYV�P�O�X M agk�� 
 � 6 � � � � � � � ��� � 7n]e[^O(_�aFP�yl�gX^OQk
��aY['kg`��DOQ[^OQVYX � �ohl]eVlk@X M O�`bVYXZOQiF[p]oX^`�aYV¢a��eO\[ � _Q]eV@�:O�klaFVgO�XZa�OQ¡�`fP�`bV:]oXZO�X M O�[ZaFX^]eXZ`baFVHO �DOQ_�XQ�
L'M `fj�`fVF��]F[Z`f]eVYX M ]ej�X M O���ae¡b¡ba�§'`bVgi�yl[^aFy5OQ[^XZ`bOQj�:
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~ q
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]e¡bj^a�j^X^]F�g¡bO(X^a¢Vgae`fj^O(]FVlkH[^aF�:�ljZX�X^a�aY�gXZ¡b`bOQ[pj��
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y5aFVlkl`bVgi�X^a�OQ]e_ M aeX M OQ[Q�
UWV@aF�l[�O�¦gy5OQ[^`fP�O\VYX^jQh
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L'M O�X M `b[pkHXZOQj^X'�lj^OQj'jp�l�¥cdyl]oX^XZOQ[pVljQh¥Uµ� 3 �
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X M O�XZaFX^]o¡×`bVlklO�¦Hj^O�X � � � h:X M O\V � h R � ��
 Q Z 3 � � � n � 283 � 4 � n ��Zg`bj'�ljp�l]e¡�¡b��VgaFX'XZa¥a��g`�i5�H5aF[�]
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_ M aFj^OQV�XZa¢�5O F 4 �e�
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[ZOZrWOQ_�X�X M OT�Ì]e¡bj^O�P�]eX^_ M O\j�� L'M O
VgaY[^P ^G�¢`bj�X M OQV �lj^OQk XZa�_�aYP�y:�gXZO
X M O
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+ NwO�aYP�OQX^[^`b_�_ M ]FVgieOF�
+ UWVYXZOQV:jZ`bXd��_ M ]FVgieOF�
+ L'M [^O�O�cdkg`fP�OQVlj^`�aYVl]o¡�jp_�O\VgO�§'`�X M _ M ]eVgiFO(ae���¥`bO�§'`fVgi�y:aF`bVYX��

H5aF[�O��eO\[Z��_Q]ej^Oeh�X M O�_�aFP�yl]F[Z`fjZaYV�§'`�X M X M O�kg`��DOQ[^OQVYX^`b]e¡¥P�OQX M agk�`bj
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kg`��DOQ[^OQVYX.[^aeX^]eXZ`baFVlj
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y5OQ[p_�O\VFXp]oiFO���]F[Z`bOQj�klOQy5OQVlkg`fVgi aYVuX M O¢`fP�]oiFO¢]ej�§nO�¡b¡.]ej�aFVuX M O�Xd�¥y5O¢ae�nXp[^]FVljW��aY[^P�]eXZ`baFVu�:OQXd§2OQOQV�X M O�`bP�]oiFOQj&L�X M O
]��FOQ[p]oieO(y:O\[^_�OQVYX^]eieO(ao��P�]oX^_ M OQk@y:aF`bVYX^j>`bj�iY[ZO\]oXZO\[nX M ]FV
� F����
L'M O¢y:]e[p]eP�O�X^OQ[pj(��aF[�X M O�VgaYVuy:]e[p]eP�O�Xp[Z`f_�P�OQX M agklj�]e[^O¢_ M aFj^OQVu]ejTkgOQjp_�[^`b�5OQku`fV�jZO\_�X^`�aYV�|l� R:� R:h×X M O�yl]F[^]FP�OQXZO\[^j

��aY['X M O�kg`��DOQ[^OQVYX^`b]e¡×P�O�X M a¥k:j � |e�
�
]e[^O�� � R�]FVlk � � ���g� � aYP�yl]e[^`bj^aFV:j'�ljZ`fVgi�aFX M O\[>yl]e[p]eP�OQXZOQ[pj�]e[^O�]o¡fjZa�kgaYVgO 6 ��aY[
O�¦¥O\P�yg¡�OFh��:jZ`fVgi¢]¢_�`b[p_�¡bO�ao�¤[p]ekg`f�lj��7FK7Åh5]eV:k
`bV
iFOQVgO\[^]e¡ hlX M OTVgaYV%yl]e[p]eP�OQX^[^`b_�P�O�X M agk%ie`b�eO\j�X M O�j^]FP�O�y:O\[^_�OQVYX^]eieO�ao�
X^aeX^]e¡×P�]oXp_ M OQj']Fj�X M O�kg`��DOQ[^OQVYXZ`f]o¡�aYVgOehl�l�lX'ie`b�eOQj']�iY[ZO\]oXZO\[ 6 
 �GF�� 72y5OQ[p_�OQVYXp]oieO(ao�
iea¥agk@P�]eX^_ M O\j��

�)��
 � E�� ' ��� ���#� % ���DC#E������B' � ' � ��!�% @ % �FE�C=���

UWV aF[pkgOQ[TXZauO���]o¡f�l]eXZO@X M O%P�]oXp_ M `bVli�[^OQjp�g¡�Xpj�h.Xd§2a�ieO�aYP�O�X^[^`f_�_�aYVlj^X^[p]o`fVFXpj��5O�Xd§nO�O\V Xd§na�`fP�]oieO\j�]F[ZO@�lj^OQk�� UWV _�]FjZO
ae�(]�yg¡f]eVl]F[�jp_�O\VgOeh2X M O%_�aF[p[ZO\j^y5aFVlklOQVl_�OHae��Xd§2a�`fP�]oieO\j�ao�wX M `fj�j^_�OQVgO%_�]FV �5O P�a¥klO�¡bOQk �F� ] M aYP�aeiF[p]ey M �F� L'M `fj
M aYP�aeiF[p]ey M ��kgO��5VgO\j�]uyg`�¦gO�¡'XZa�yg`�¦gO�¡'[^O�¡f]oXZ`baFV �:OQXd§2OQOQV Xd§2au`bP�]eieOQjQ� �(jZ`fVgiuX M `fj M aFP�aFiF[p]ey M �eh¤]uP�]oXp_ M _Q]eV �5O
kgOQXZO\[^P�`fVgOQk@XZa¢�5O�_�aY[^[^OQ_�X2aY['VgaeXQhl[ZO\j^�l¡�X^`bVgi�`fV@X M O�y5OQ[p_�O\VFXp]oiFOwae�
_�aF[p[ZO\_�X�P�]eX^_ M O\j��
UWV�aY�l[�O�¦ly:O\[Z`fP�OQVYX^jQh�X M O M aYP�aeiF[p]ey M �u�:OQXd§2OQOQV Xd§2a `fP�]oiFOQj M ]ej��:OQOQV OQj^XZ`fP�]eXZO\k �lj^`bVgi�X M O@¡bOQ]ej^XWcdj �Y�:]e[^O¢P�O�c

kg`f]eVuP�O�X M agk � |g� �¤§'`�X M X M O���aF�lV:k�P�]oXp_ M OQjQ� L'M ]eVl ¥j(XZa
X M O�[ZaY�l�lj^X^VgO\j^j(ao�nX M O�¡bOQ]FjZXZcµj �¥�l]e[^O�P�OQkl`b]FV�P�O�X M agk�h×X M O
M aYP�aeiF[p]ey M �¢_Q]eV@�:O�_�aF[p[ZO\_�X^¡���O\jZX^`bP�]oX^OQk@`��
P�aF[^O(X M ]FV M ]o¡��*ae�*X M O�P�]eX^_ M O\j>]e[^O�_�aF[p[^OQ_�XQ�
UWVu_�]FjZO�ao��VgaFV¥cdyg¡f]eVl]F[wjp_�O\VgOQjQh�X M O�OQyg`fy:aF¡b]F[�_�aFV:jZXp[^]e`bVYX��:OQXd§2OQOQV Xd§na@�Y`bO�§>j�`fj��lj^OQku]ej(X M O�OQ��]o¡f�l]oX^`�aYV�_�[^`bXZOQ[^`f]l�

9n]e_ M y5ae`fVFXw`bV X M O �5[^j^X>`fP�]oieO�_�aF[p[^OQjpy:aYVlklj'X^a�]eV%O\yg`fy:aF¡b]F[>¡b`bVgOT`bV%X M O�j^OQ_�aFVlk
aYVgOe�w£zP�]oXp_ M 6�� � �	� � 7'`bj�O���]o¡f�l]oX^OQk
]Fj�_�aY[^[^OQ_�X'` ��X M O�y5ae`fVYX � � ¡b`bOQj>aYV
X M O�OQyg`fy5ae¡f]e['¡b`bVlOT_�aY[^[^OQjpy:aYVlkg`fVgi�XZa � � �'£�¡�X M aF�gi M X M `bj�O���]o¡f�l]oX^`�aYV
`bjwVgaeXwy:O\[W��O\_�X
j^`bV:_�O�]�yg`�¦gO�¡�¡b�¥`bVgi�aFV�X M O�_�aY[^[^OQjpy5aFVlkg`fVgi�OQyg`fy:aF¡b]F[.ae��]eVlaeX M OQ[�yg`�¦¥OQ¡�P�`bi M X��:O�`bX^jn�Ì]e¡bj^O(P�]eX^_ M h¥X M O�y:[ZaY�l]e�g`b¡b`�Xd��X M ]oX
]�P�`bjpP�]oX^_ M j^]eXZ`fj �5OQj2X M O�OQyl`by5ae¡f]e[n_�aYVljZXp[^]e`bVYX2`bjn�eO\[Z��¡ba�§�h¥X M `fj�O���]o¡f�l]eXZ`baFV�`fj�jZX^`�¡b¡�]�iFaYagk�OQj^XZ`fP�]eXZ`baFV�ao�×X M O(V¥�lP��:O\[
ae�
_�aF[p[ZO\_�X�P�]eX^_ M O\j��
UWV�aF�l[�O�¦ly:O\[Z`fP�OQVYX^jQh�X M O�O\yg`fy:aF¡b]F[�ieO�aYP�O�X^[^� �5O�Xd§nO�OQV�Xd§naH`fP�]oieO\j M ]ej��5O�O\V�O\jZX^`bP�]eXZOQku�lj^`bVli@X M O�¡�O\]ej^XWcdj �¥�l]F[ZO

P�O�X M agk � |l� �×]o¡fj^a�§'`bX M X M O���aF�lV:k@P�]eX^_ M O\j��
UdX'`fj>[ZaY�l�lj^X2X^a�aF�gX^¡�`bOQ[pj'�ly@XZa¢� F����

�)�=< 
 % ' ��%&� @ �#� � !��A���
%
L §na�kg`���O\[ZO\VFX¤yl¡b]FVl]e[�jp_�O\VgOQj M ]��FO'�:OQOQV��lj^OQk�XZa�X^OQj^X¤`fVF��]F[Z`f]eVl_�O2X^a�`bP�]eieO>[^aeX^]eXZ`baFV�� L'M O �5[pjZX�aYVgO'`fj¤]�yl]o`fVYXZO\kT��aF¡bklOQ[
_Q]o¡b¡�O\k�� 	���
 	 6 H
`�iY�l[^O���7ÈhlX M O�j^OQ_�aYVlkH`bj�X M O�yl]o`fVYXZ`fVgi�ao��� 	�� /#��/A, 6 H
`�iY�l[^O�DF7È�

H5aF[�O\]e_ M j^_�OQVgOFhY]�j^O �¥�gO\Vl_�O�ao�D}#F�`fP�]eieO\j M ]��eO>�5O�O\V�X^]F oOQV��5O�Xd§nO�O\V�§ M `f_ M X M O�_Q]eP�OQ[p] M ]ej2�:OQOQV�[^aeXp]oXZO\k�]e[^aF�lVlk
X M O�aYygXZ`f_�]e¡2]�¦g`fj�� L'M OHP�]eX^_ M `fVgi�[^OQjp�g¡bXTkgO\y:O\Vlklj�aYV�X M O@[ZaFX^]eXZ`baFV�kgO�iY[ZOQOeh
]ej�j M a�§>V�`fV(H
`�iY�l[ZOH� 6 � 	���
 	 7�]FVlk �GF6 � 	�� /#��/7, 7È�
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H
`�iY�l[^O��-:�UWP�]oieO\j � 	���
 	 �lVlklOQ[�ieOQaFP�O�Xp[Z`f_(_ M ]eVgiFOe�

H
`�iY�l[^O�D�:�UWP�]oieO\jnv¤]eVgiFaei M �lVlkgO\['ieOQaFP�O�Xp[Z`f_(_ M ]eVgiFOe�
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H
`biF�l[^O��
: q O\[^_�OQVYX^]eieO�ae�×�Ì]e¡bj^O�P�]eX^_ M O\j��gj���X M O�[ZaFX^]eXZ`baFV�]FVgie¡bO(��aF[�`fP�]oieO\j � 	���
 	 6 H
`biF�l[^O�� 7Å�
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H
`biF�l[^O��GF�: q O\[^_�OQVYX^]eieOwao�*�Ì]o¡fjZO�P�]oXp_ M OQj��gjQ��X M O�[^aeXp]oXZ`baFVH]eVgiF¡�O(��aY[�`bP�]oiFOQj � 	��0/0� /A, 6 H
`biF�l[^O DK7Å�

L'M O(`fP�y:[Za��FOQP�OQVYX2_�aFP�yl]F[Z`fVgi�X^a�X M O�kg`��DOQ[^OQVYX^`b]e¡DP�OQX M agk¢`fj�jZ`biFVl`��5_Q]eVYX¤��aY[nXd§2a�`bP�]oiFO(j^O �¥�gO\Vl_�O\j�hYOQjpy5OQ_�`f]o¡b¡b����aF[
`fP�]oieO\j � 	��0/0� /A, � �(`��DOQ[^OQVYXZ`f]o¡*P�O�X M a¥k%jp� �DOQ[pj'�Ì[^aFP XZO�¦gXp�l[ZO\j�_�aFVYX^]e`bVgO\k@`bV
`fP�]oieO\j�h5kl�gO�X^a¢X M O��l]ek
`fVYXZOQ[^OQj^X>y5ae`fVFXpj
¡bag_�]oX^`�aYV�hD]ej>`fj>X M O�_Q]ej^O���aF[�`bP�]eieOQj�� 	�� /#��/A, hD§ M OQ[^OQ]Fj>VgaYV¥cµy:]e[p]eP�O�Xp[Z`f_�P�O�X M a¥k `bj(PT�l_ M P�aY[ZOTj^X^]F�g¡bOe� <waeXZ`f_�O�]o¡fjZa
VgaYV¥cdyl]e[p]eP�O�Xp[Z`f_wie`b�eOQj�]e¡�§�]��gj.��OQ§2O\[�X M ]FV%|�F�� �Ì]o¡fjZO�P�]oXp_ M OQjQ�

�)��� �K�3�F% ���F�=� � �"!��D��� %
L'M O�j^]FP�OTXd§2a¢jp_�O\VgOQj M ]��eO��5O�OQV%�:jZO�X^a�XZO\jZXw`bVY��]e[^`b]FVl_�O�X^a¢`�¡b¡f�lP�`bVl]eXZ`baFV%_ M ]FVgieOF� L'M O �5[pjZX'aYVgO � 	���
 	 `fj�kl`bjpyg¡f]��eOQk
`fV H*`biF�:[ZO��e�Fhl]eVlkHX M O�jZO\_�aFV:k � 	��0/0� /A, `fj>kg`fj^yg¡f]��eO\k¢`fV H*`biF�:[ZO��\|l�

H
`�iY�l[ZO��F� :
UWP�]oieO\j � 	���
 	 �lVlklOQ[�`fVFX^OQVlj^`bXd�H_ M ]FVgieOF�

H
`�iY�l[^O���|-:
UWP�]oiFOQj � 	��0/0� /A, �lVlkgO\[�`bVYX^OQVlj^`�Xd�@_ M ]eVlieOe�
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H5aF[�OQ]e_ M j^_�OQVgOFho]wj^O �¥�gO\Vl_�O2ao�:}0F>`fP�]eieO\j M ]��FO2�5O�O\V�X^]F oO\VT�5O�Xd§nO�OQV�§ M `b_ M X M O'_Q]eP�OQ[p] M ]Fj*_ M ]eVgiFOQk�X M On]Fy:O\[ZXp�l[^Oe�
L'M O�P�]eX^_ M `fVgi�[ZO\j^�l¡�X'kgO\y:O\Vlklj'aYVHX M O�`b¡�¡f�lP�`bV:]oXZ`baFV
_ M ]FVgieOFhg]ej'j M a�§>V�`fV H
`�iY�l[ZO��\R 6 � 	���
 	 7�]FVlku��} 6 � 	��0/0� /A, 7Å�
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H*`biF�:[ZO��QR�: q OQ[p_�OQVYXp]oieOwao�*�Ì]o¡fjZO�P�]oXp_ M OQj��gjQ�
X M O�`b¡�¡f�lP�`fVl]oX^`�aYV@_ M ]eVgiFOw��aY[�`bP�]eieOQj � 	���
 	 6 H
`�iY�l[^O��F�57Å�
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H
`�iY�l[ZO��Q}�: q OQ[p_�O\VFXp]oiFO�ao�*�Ì]o¡fj^O�P�]eX^_ M O\j��¥jQ��X M O�`�¡b¡b�:P�`fVl]eXZ`baFV@_ M ]eVgiFO(��aF[�`fP�]eieO\j � 	�� /#��/7, 6 H
`�iY�l[ZO���|�7È�
L'M OT`bP�yl[^a��eO\P�O\VYX'a��eOQ[�X M OTkg`��DOQ[^OQVYXZ`f]o¡*P�OQX M agk%`fj'iY[ZO\]oXZO\['X M ]eV
X M OT_�]FjZO�ae�
iFO�aYP�OQX^[^`b_�_ M ]eVgiFOe�"H5]o¡fj^OTP�]oX^_ M OQj

]F[ZO�]e¡�§�]��gj���O�§nOQ['X M ]eV �GF�� 4 L'M `bj�a¥_Q_��l[pj��Ì[^aFP X M O�VgaFV
¡b`fVgOQ]F['`bVYX^OQVlj^`�Xd�
_ M ]FVgieOFh:§ M `b¡�O�VgaFV%yl]F[^]FP�O�X^[^`f_�P�OQX M agk
`fj
[^aF�l�:jZX�XZa�X M `fj> Y`bVlkHao��_ M ]FVgieOFhlkg`��DOQ[^OQVYX^`b]e¡�P�OQX M agk@`fj'VgaeXQ�

�)��� � !�@ % %��5(*����% �*�K��' ���DC �F�J% ��%

-uO�yl[^OQj^OQVYX'[ZO\j^�g¡bX^jn��aY[�X M [^O�O�kl`bP�OQV:jZ`baFVl]e¡�j^_�OQVgO\j�� L'M O�O\yg`fy:aF¡b]F[�ieO�aYP�O�X^[^� M ]Fj'�:OQOQV
�lj^OQkH��aF[�X M O�O���]o¡f�l]eXZ`baFV��
9.¦gy5OQ[^`fP�O\VYX^j M ]��FOT�5O�OQV%P�]FkgO�aFV
aY�gX^klaYaY[>`fP�]oieO�]Fj�j M a�§>V@`bV �:iF�l[^O��\�l� L'M OQ[^O�]e[^OTP�]eVY�@[ZO\y:OQXZ`bXZ`b�eO�y:]oXZX^OQ[pVlj

`fVuX M O¢`fP�]oiFOe���wj^`bVli%X M O¢VgaYV�yl]e[p]eP�O�Xp[Z`f_�P�OQX M agk�h*§nO�aY�gX^]e`bV�]
jp_�aF[^O��:OQXZXZO\[�X M ]eVu� F � 6 L ]e�g¡bO%�57Å� L'M `fj�_�]FVu�5O
_�aFVlj^`bklOQ[^OQk@j^]eXZ`fjW�Ì]F_�XZaY[Z����aY['j^�:_ M ]�jp_�OQVlOe�¤£>¡fj^a�X M O�`fP�y:[Za��FOQP�OQVYX�a��eO\[.X M O�kg`���O\[ZO\VFX^`b]e¡×P�O�X M agkH`fj'j^`�iYVg`���_�]eVYXQ�

] � _

H
`biF�l[^O����-: L'M [^O�O�cµkg`fP�OQVlj^`baFVl]e¡�aF�gXpkga¥aF[�j^_�OQVgO#: �����JE
�-��	�$ �
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`fP�]eieO�yl]e`b[ kg`��DOQ[^OQVYX^`b]e¡�P�OQX M agk VlaFV¥cdyl]e[p]eP�OQX^[^`b_(P�O�X M a¥k
]�]FVlk
� Re~ 4 D � ~ 4 } �
]�]FVlk
_ }:� 4 D � � 4 R��
�@]eVlk
_ |e� 4 } � � 4 R��

L ]e�g¡bO�� : H5]e¡bj^O�P�]oX^_ M OQj�aFVH`fP�]eieO\j �����JE
�-��	�$ 6 �:iF�:[ZO��\�K7È�
UWP�]eieO q aYjZ`bXZ`baFV �¥_Q]o¡bO t([Z`bOQVYXp]oXZ`baFV
UWP@� q F j�F [�F
UWP�| q F jQ� [�F
UWP�R q F j�F [Q�
UWP�} q F jQ� [Q�
UWP�� q � j�F [�F
UWP�~ q � jQ� [�F
UWP¢� q � jQ� [Q�
UWP D q � jÈ| [Q�
UWP�� q � jÈ| [�F
UWP@�GF q | j�F [�F
UWP@�e� q | j�F [Q�
UWP@�\| q | j�F [È|

L ]e�g¡bO�|-: �w`���O\[ZO\VYX�_�]eP�O\[^]
_�aYVlkg`bXZ`baFVlj���aF[�`fP�]eieO\j � 	�$.$ � � � FL� � 4 � �%� � � � 4 �F� �%� |D� � 4 DF� � � F � F 6 kgOQiF[^O�O\j 7 � � �+�
�7F � � |9�<|�F 4

9.¦gy5OQ[^`fP�O\VYX^j M ]��FO��5O�O\V�P�]ekgO'aYV�`fP�]oiFOQj�j M a�§>V�`bV �:iY�l[ZO��\~l� L'M O'X^[p]eVljZ��aF[pP�]oX^`�aYV��5O�Xd§nO�O\V�X M O>`fP�]oieO\j�_�aYVljZ`fj^X^j
ae�
]�jp_�OQVlO�[^aeXp]oX^`�aYV�hl_�]FP�O\[^]�[^aeX^]eXZ`baFV�hlkl`bjpyl]e[^`bXd�¢kg`bjp_�aYVYXZ`fVY�l`�Xd�FhgO�X^_e�
L'M O(`fP�]eieO\j2`fV¢X M O�jZO
�¥�gOQVl_�O M ]��eOw�5O�O\V¢Xp]e oO\V��lV:kgOQ[�j^O��eO\[^]e¡�_Q]eP�OQ[p]T_ M ]eVgiFOQjQhF`fVl_�¡f�lkg`fVgi�y:aYjZ`bXZ`baFV@_ M ]FVgieOFhYjp_�]e¡�O
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Unit é de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
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