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I�JLKM�N�M�O�PRQTSM�UVMXWZYH[�M�\�U^]�UV\ KM�N�M�U_
`^acb M�\)Q�MXdAW _

Q$WfeHe ag` \;hHM ` M�i J M ` i J M"jlknmgoZpqp7Psr aZt MuN�v ` MCOXwqwgx�PyOXxze�WZ{gM�U

|�}X~^�����c������� M�e `^aZt�� hHM�WAU JHaq` \ � j�\ `Va hHYHi�\ �8a j�\ a \ J M�h�WZ\�Wc��e�W ` WZ����M���e `Va { ` WZN�N � jH{�N a h�M���� � M�W ` {gYHM�\ J WZ\Ce�W ` WZ����M��
i a N�e�YH\ � jH{ aZ� \VM�j*N�WZ�gM�U�� � \^\^��MAh � UV\ � jHi�\ ��a j�v.M�\��;M�M�j�\ J M�M�[�M�iuYH\ ��a j*N a hHMu�)WZj�h�\ J M�e `^a { ` WfN�N � jH{AN a h�M���� I�JH� U` M�U^Y��8\VU � j�e a�aq` e `^a { ` WfN�N � jH{TWZjHh�� a ��e aq` \�Wfv � � � \�]����9U � jH{�\ J M����l� I �"i a j�U � hHM ` M�h J W ` N � YH���TWZj�Wf� a {q]��L�;M�U J�a �
\ J WZ\�h.WZ\�WCe.W ` Wf���8Mu� � UVN�iXWZj�v�MlUVM�M�j�WZU�WC� Wc] a YH\ af� \ JH� U$h �2¡ i�Y��8\�]�� � M�U JHa ��\ J WZ\ � N�e aq` \�WZj�\�WZU^e.M�i�\VU aZ� \ J Mzh�WZ\�Wc�
e.W ` Wf���8Mu�/N a hHMu�¢�;M ` M�WZ� ` MXWfhH]Te ` MuU^M�j�\ � j�MXW ` � � M ` WfeHe `^a WZi J M�Uz\ a e.W ` Wf���8Mu�¢e `^a { ` WfN�N � jH{.�nWfjHh�hHM�N a jHU^\ ` Wf\^MC\ J Wf\)\ J M
h.WZ\�W£�'e.W ` Wf���8Mu��e `Va { ` WZN�N � jH{�N a hHM��LiXWfjTv�M�i J W ` WZi�\VM `^��¤ Muh�v�]�WzU^NTWZ���.jnY�N�v�M `;aZ� i a j�i�M�eH\VU)� � \ J U � N�eH��M$U^MuN�WZj�\ � iuUX�
¥§¦�¨u©'ª
«���¬q~c��­ a jHi�Y `^` Mujn\ _
`Va { ` WZN�N � jH{��q®¯e�M�i �°� ] � jH{�WfjHhT±�M `V�°� ] � jH{�WZj�h7Q�MXWZU a j � jH{�Wfv a YH\ _
`Va { ` WZN�UX�H®�M�NTWZj�\ � i�U aZ�_3`^a { ` WfN�N � jH{l²/WfjH{qY�Wf{qM�Uc�H³�WZ\�W _ W ` WZ����M�� � U^N�� I WfU^� _ W ` WZ����M�� � U^N��
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����¦A� r a YHUCe ` SM�UVM�j�\ a jHU�YHjHM�i a Y ` \^M � j�\ `^a hHY�i�\ ��a j WfY N a h KM���M hHM�e `^a { ` WZN�NTWZ\ �8a j KWTe�W ` WZ���XSM�� � U^N�MChHM�h a jHj�SM�M�UX�
r a YHUCN a j�\ `^a jHU���YHMT��WTh � U^\ � jHi�\ ��a j M�j�\ ` MTN a h KM���M�h�� M�[;SM�i�Y�\ ��a j�M�\�N a h KM���M�hHMTe `^a { ` WfN�NTWc\ ��a j�W�U a Y t Mujn\�SM�\HSMAN�Wf�
i a N�e `^� U^M�h�WfjHU;�8M9iXWZ��i�Y���e�W ` Wf�8� KM���Mq� ­ M�i � i a jHhHY � \ KWzYHjHM$e `^a { ` WfN�N�Wf\ �2a jlhHM � W � vH��M���Y�Wf� � \HSM�M�\ýe.M�YTe aq` \�WZvH��Mq� K� e�W ` \ ��`
h�M����ÅWZj�Wf� a { � M���²LMuU��l� I � U a j�\¹� � ��U j�Y � U � v��8MuU��c�.�
j a YHUCN a j�\ `^a jHU���YHMT��M�e�W ` Wf�8�cSM�� � U^N�M h�M�h a jHj�SM�M�U�e�MuYH\��M�\ ` MTYHjHM
U a ��YH\ �8a j KWTi�Mu\^\^M�h �2¡ i�YH��\HSMg�����ýWZe�e�W ` W����\��nY�M�hHM�U WfU^e.M�i�\^U � N�e aq` \�WZj�\VU)h�M�i�M�N a h KM���M SM�\�W � M�j�\)h�SM bZKWTe ` SM�U^Mujn\VU h.WZjHUl��W
e `^a { ` WfN�N�Wc\ ��a jCe�W ` WZ��� KM���M$i���WZUVU � ��YHMq�
r a YHU�N a j�\ `Va jHU���YHM��8M9N a h KM���M9hHM�e `^a { ` WfN�NTWZ\ ��a j KWCe�W ` WZ���XSM�� � U^N�M;hHM�h a jHj�SM�M�U
e.M�YH\��Mu\ ` MCiXW ` WZiu\HSM `V� UHSMle�W ` YHjTe�M�\ � \�j a N�v ` M$hHMzi a jHiuM�eH\^U9UHSM�NTWZj�\ � ��YHM�U�U � N�eH��M�Uc�
 z«q��~¹©'�"!#�¦A� _3`^a { ` WfN�N�Wf\ ��a j�e�W ` WZ��� KM���Mq�§U^e�SM�i �%$ iXWZ\ �8a j�M�\ t WZ� � h�WZ\ �8a jThHM�e `^a { ` WZN�N�M�UX�.UHSM�N�Wfjn\ � �nY�M hHMuU ��WZj�{nWZ{gM�U�hHM
e `^a { ` WfN�N�Wc\ ��a j/�ce�W ` WZ���cSM�� � U^N�M�hHM�h a jHj�SM�M�UX�.e�W ` Wf�8�cSM�� � U^N�M�hHM�\&�Wfi J M�UX�
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8 9;:"<>=@?BADCBE4<GF�?(:IHKJMLBNOEPC(<GF6?Q:SR ?BATNPU#VBWYX[Z\=@?^]�=@_�`a`bF%:B]cR ?BATNPU
� j�]�WZvHUV\ ` WZi�\ WfeHe `Va WZi J \ a � W ` hHU�i a N�eHYH\ � jH{ J WfU�\ a hHMXWf�ý� � \ J \�� a h �ed M ` M�j�\l� � j�hHU aZ��a v b M�iu\^U*f ,��
�g.ihj	��%��- �§� JH� i J
i a N�e�YH\^Mq�HWfjHh .i�k�/�������"- ��� JH� i J W ` Mz\ J MlN�M�h � YHN YHUVM�h�\ a M�[�eH��W � j�\ a \ J Mzi a N�eHYH\^M ` � J WZ\�\ a i a N�eHYH\^Mg� ­ a N�eHYH\VM ` U
h �ed M ` Wfi�i ag` h � jH{C\ a \ J M ��` W ` i JH� \VM�i�\^Y ` M�Uc�H� JH� i J iXWZj�v�M�iu� WfU^U �%$ M�h�Wfi�i aq` h � jH{C\ a \ J M ��l
��,%hj	����� T�^�%$
��� \ J M�] � N�eH��M�N�M�j�\X�
® � N � � W ` �2]n�ge `^a { ` WZN�U�h �ed M ` WZiui aq` h � jH{�\ a \ J M ��WZj�{qY�Wf{qM � jA� JH� i J \ J Mu]�W ` MlM�[�e ` MuU^U^Muh/��²/WZj�{qY�Wf{qM�U9iXWZjAv.MCi���WZU^U � $ M�h
Wfi�i ag` h � jH{�\ a \ J M .i�k�/�������^���� 
�Q�^�%$
��� \ J Mu] ` Mnm�M�i�\c� ��jT\VM ` N�U aZ� M��nY.WZ\ ��a jHUX�

o@p
qQrGs+t�uwvjxBy[o@p
q(rzs+t�{�|@}�~z|�p%x�|��*q
WfjHh �^�
� t�|����
tPo@p
q(rzs+t�uwvjx��Dp���{��>y�����{��
s+t�u�p�v��Dp���{���}�~�|/p%xj|6�%qBqBuwvjx^��pj�+{n�

���+�)�z�j�>�%���+�z���
�) ��
�+¡¢¡¢���z 
��j�\ J MT� aq` �8h aZ� U^M ��YHM�j�\ � Wf�$i a N�eHY�\ � jH{��§N�YHi J � aq` � J WZUCv.M�M�j�h a jHMT\ a YHjHhHM ` U^\�WZjHh*WZjHh�\�WZ�gMAWZh t Wfjn\�WZ{gM aZ� \ JH� U
h � i JHa \ a N�]n� I�J M�YHU^Y.WZ� �/l���,*hj	����
 \�^�%$
���q� U
\ J M�± a j r9M�YHNTWZjHjCN a hHM��£f.i a jn\VM�j�\^U aZ� N�M�N aq` ]$� a iXWZ\ �8a jHU�W ` M ` M�e.MXWZ\VM�hH��]
� a WZhHM�h � jn\ a�` M�{ � UV\^M ` UX�9i a N�v � jHMuh WZj�h U^\ aq` M�h�v�Wfi���v�] \ J MAe `^a i�MuU^U ag` ���9j�\ J M a \ J M `�J WZjHh§�ýNTWZj�] .i���������
������ 
����%$
���e-/J W t Mýv.M�M�j�e `^a e a UVM�h/�@¤�W ` ��]le `Va { ` WZN�N � jH{ý��WfjH{qY�Wf{qM�U
UVYHi J WZU@¥ ag` \ ` WZjChHM `V��t M ��`Va N�W9N a hHM�� t M ` ]liu� a U^M�\ a \ J M
± a jAr9M�YHN�WfjHjAM�[�M�iuYH\ ��a j�N a hHM���� I�J M _ WfU^iXWf����WZjH{gY�WZ{gM � j�\ `^a hHY�i�M�h W�N ag` M WfvHU^\ ` WZiu\��VU^\ ` YHi�\VY ` Muh e `Va { ` WZN�N � jH{q�
N a hHM���� _
`Va { ` WZN�N � jH{�N a hHM���UlhHM `^��t M�h ��`^a N j a j�� a e�M ` WZ\ ��a j�Wf� WfeHe `^a WZi J M�U J W t M�h�M $ j � \^Mu�8]�e `^aZt Muj ��` Y � \ � YH�£f�� a { � i
e `^a { ` WfN�N � jH{¢¦�Mq� {.�8� _3`^a � a {�§�� � YHjHiu\ ��a j�Wf��e `^a { ` WZN�N � jH{¢¦ Mq� {����ý² � UVe/�¨¥ _ ��®�i J MuN�Mq�;dA²��z©�WZU^�gM�����§�� a v b M�i�\¹� ag`^� M�j�\^Muh
e `^a { ` WfN�N � jH{(¦�Mq� {.�8� ­�}�} WZjHh�¤ �ªd M���§��

��j�WZ���
iXWZUVM�UX��W ,��
�g.i�«���%� ¦�U a N�Mu\ � N�M�U�WZj � jn\VM ` e ` M�\VM ` § J WZUz\ a N�Wfe�\ J M�U^\�WZ\VM�N�M�j�\VU aZ� \ J MCe `Va { ` WZN�N � jH{CN a hHM��� j�\ a \ J MCM�[�M�i�Y�\ ��a j�N a h�M��/� JH� ��Mle ` M�U^M `^t�� jH{A\ J M UVM�N�Wfjn\ � i�U)WfjHh�NTWZ[ � N ��¤�� jH{lM ¡ i � M�j�i�]n�C�9vHU^M `Vt M�vn]T\ J M ��Wc]T\ J Wf\
\ J MCh � U^\ � jHiu\ ��a jAv.M�\��;M�M�j�e `^a { ` WfN�N � jH{�WZjHh�M�[�M�i�YH\ �8a j�N a hHM���U � U ` M���Wf\ ��t Ml\ a W�h�M�U � {qj��8M t M��£f ��aq`9� j�U^\�WfjHi�Mq�§\ J M hHMî�
U � {qjHM ` U aZ� Q��^® ­ e `^a i�M�UVU aq` N � i `^a i a hHMC� a YH��h�e `^a v.WZvH��]Ai a jHU � hHM ` \ J M�± a j�r9M�YHNTWZjHjAN a hHM��ýWfUl\ J M�e `^a { ` WfN�N � jH{
N a hHM���¦�� a Wfh�¬ZUV\ ag` M$WZUVU^M�N�v��8]z� WfjH{qY.WZ{qM%§¢WfjHhC\ J M � j�\VM ` j�Wf�HU^Y�e�M ` U^iXWf��W ` e � e.M�� � j�M�h�N�Wfi J�� j�M ` ]lWZU%\ J M9M�[�M�i�YH\ �8a j�N a hHM����
² a�a � � jH{ v.WZi�� aZt M ` \ J MCmqoC��WZUV\�]qMXW ` UX� a jHMziXWZj a v�U^M `Vt M WCi a j�\ � j�Y a YHU9\ ` M�jHhA\ a � W ` hHU�N aq` M�WZjHhTN aq` M�WZvHUV\ ` WZi�\�e `Va �
{ ` WfN�N � jH{;N a hHM���UX� � U
\ J M�{�WZeCv�Mu\��ýM�Muj�e `^a { ` WfN�N � j�{ýWZjHhCM�[�M�i�Y�\ ��a j�N a h�M���U/v.M�i a N�M�U
��W ` {gM ` �fi a N�e � �8M ` \^Mui J j a � a {g]
v.M�i a N�M�U$WzN ag` M�WZjHhTN ag` M9i�M�j�\ ` WZ�/i a jHi�M ` j ��aq` hHM�U � {gjHM ` UX�
�P�+�
�������j���­�
�� )�
�+¡¢¡¢���G 
I�J MýU � \VY�WZ\ ��a j � jl\ J Mý� aq` ��h aZ� e.W ` Wf���8Mu�qi a N�eHYH\ � jH{ � U/��M�U^U;WZh t WfjHi�M�h/�
dTYHi J M dLaq` \ J WfU
v�M�Muj M�[�e.M�jHhHMuh aZt M ` N ag` M�\ J WZj
mgol]gMXW ` U�\ a vHY � ��h�N aq` M$WZjHhTN aq` M9e a �;M `¹� YH�Li a N�eHYH\VM ` Uc�HWZjHhTNTWZj�] h �ed M ` M�j�\ ��l
��,%h�	����� ��^�%$
���e-;J W t M9v�MuM�jAM�[�eH� aq` M�h
WfjHh�i a N�e�W ` M�h/�^¥§��]�jHj�®�O�p%¯;e `^a e a U^M�h�\ a iu� WfU^U �°� ]�\ J M�UVM�N a hHMu�8U � jn\ a���a Y ` iXWZ\VM�{ ag`^� M�Uc� I�J M�]�h �ed M `�� j�\ J M�j�YHN�v.M ` �'§� j�{q��M aq`B! YH��\ � eH��Mq� af�"° jHU^\ ` YHiu\ ��a j�U^\ ` MXWfN�U�WZjHh � WZ\�WAUV\ ` McWZN�UC� JH� i J W ` M¢¦�i a jHi�M�e�\^Y�Wf�8��]+§CWZi�\ �8t M � j�McWZi J e ag� j�\af� \ J M�i a N�e�YH\�Wf\ ��a j>f '+°k'�� ¦ _ ­ UX�
� aq` ��U^\�Wf\ ��a j�UX�§M�\^iq�±§u� !�°k'�� ¦ t Mui�\ ag` e `Va i�M�U^U aq` UX�;e � e�Mu� � jHM�W ` i JH� \^M�i�\VY ` Mg��U^]�UV\ a � � i
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v�]�\ J MCi a N�e � ��M ` WfjHhA\ J WZ\9�8M � \$\ a \ J Mle `^a { ` WZN�N�M ` � I�J M�UVM � UVU^YHMuU W ` M � ����YHU^\ ` Wf\^M�h � j�¥ � {qY ` M mH� ` Mue `^� j�\^M�h ��`Va N ® mgm��
e§����7%¯
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®�\ ` YHi�\VY ` M�h _
`Va { ` WZN�N � jH{ ³�WZ\�W _ W ` WZ����M�� _
`Va { ` WZN�N � jH{
_
`V� N � \ ��t M ­ a N�eHYH\�WZ\ �8a j � UVU � {qj�N�M�j�\�U^\�WZ\VM�N�M�j�\VU � a icWZ�Li a N�eHYH\�WZ\ �8a jHU

$ WfU � i _ WZ\V\^M ` jHU
� �A8�� �L�X�u� �#���
���L���c� ;�� �#�L�X��� ��� $ �.���c�
� � ���"�.�X�u�	� :��u�X�

` M�eH� � iXWf\ ��a j` M�hHY�i�\ ��a j
e�M ` N�YH\�Wf\ ��a j
e�W ` WZ����M���e ` M $ [

­ a N�N a j ­ a N�e a YHjHh _ WZ\V\^M ` jHU
� :C� a�a eHU
��· $ ��U^\�WZ\^MuN�M�j�\^U¸��j¶��j· ;A�u�X� 5 �
;����A���X�

` M�{gYH��W ` { `^� hHUX��UV\^M�j�i � �8U� M�\Vi J �'� � \ J �¹WfhHh
U ag` \ � jH{.� � WZUV\�\ ` WZjHU ��aq` N�U

² a �;�¹²0M t M��/d7M�i J WZj � UVN�U 8
:�;
: N�M�U^U�WZ{qM�e�WfU^U � j�{

¥ � {qY ` Mlm+f�®�\ ` YHi�\VY `^� jH{�e `^a { ` WfN�UX� ` Mue `^� j�\^M�h ��`^a N�\ J M ­ d � I M�i J j � iXWf�¢®�YHN�N�W ` ]B®Åmqm�¯


 0 _�<G_ .�_­=�_�U6U6NOU�F6W ` _"W _2. =@?^]�=@_�`a`bF%:B]cR ?BATNPU
³�Wf\�WTe�W ` Wf�8��M�� � U^N iXWZj�\ J YHU�v�M�\ JHa YH{ J \ WfU W � _ W ` WZh � {qN Q�M tga ��YH\ �8a jH�T� � \ J ` M�U^e.M�i�\�\ a i a j�\ `Va �;e�W ` WZ����M�� � UVN�� I�J M
MuU^U^Mujn\ � WZ�$WZUVe�Mui�\ aZ� \ JH� U ` M tga ��YH\ ��a j � UC\ J WZ\C\ J M���¶j·�¸ af� $ �'&Z��M�[�M�i�YH\ �8a j N a h�M�� � UlMu[ne ` M�UVU^M�h*v�] W � $ �'& af� ¶j·
¸H�
e `^a { ` WfN�N � jH{�N a hHM��£³ I�J�� Uzi���MXW ` h � U^\ � j�i�\ ��a j�v�Mu\��ýM�Muj e `Va { ` WZN�N � jH{�WZj�h M�[�M�i�Y�\ ��a j�N a hHM���U � U \ J M�U a Y ` i�M aZ� WZj
Muj `^� i J M�h t�� U ��a j af� e `^a { ` WfN�Uc� ��j � WZi�\c�H\ JH� U ` Wfh � iXWZ�§v ` McWZ��\ JH`Va YH{ J iXWfj�WZ� ` McWZhH]�v�MCU^M�Muj � jTU^M t M ` Wf��W ` McWZU aZ� e�W ` WZ����M��
e `^a { ` WfN�N � jH{���$;M�� a �l�q�;M�U JHag` \V�8]�h�M�U^i `V� v�Ml\�� al� j�\^M ` M�U^\ � jH{�M�[HWZN�eH��M�U�� J M ` M�h�WZ\�Wle�W ` Wf�8��M�� � U^N W `V� UVM�U$WZU;\ J M  ��
	�h��k�
�
e `^a { ` WfN�N � jH{�N a hHM��LWZUVU a i � WZ\VM�hA� � \ J WCi a j�\ `^a �2��e�W ` WZ����M��.M�[�M�i�YH\ �8a jAN a hHMu�'�
�
��� �������������������������� !���"�����#�����#�$���&%'��(*)+�,�#�"�#-��
I�J M�h�Wf\�W£�'e�W ` Wf�8��M���e `^a { ` WfN�N � jH{�N a hHM��9e `^aZt�� hHM�UT\�� a WZ��\VM ` j�Wf\ ��t M tn� M���e aq� j�\^U ��aq` W�U � j�{q��MAe `Va { ` WZNc®'�qw�¯^� I�J M
Mu[ � UV\^M�jHiuM aZ� \ J M�U^Ml\�� a i a N�eH��M�N�M�j�\�W ` ] t�� M���e ag� jn\VU � U�e `Va v�WfvH��] a jHM af� \ J M ` MXWfU a jHU ��ag` \ J Ml{ `^a � � jH{ � j�\^M ` M�U^\ � j�\ J M
h.WZ\�W£�'e.W ` Wf���8Mu�¢N a hHM��£fl\ J M � j�\^Y � \ �8a jHU WfjHh�\ J M�\^M�i J j � ��YHMuU `^a�a \VM�h � j�MXWfi J�t�� Mu��e ag� j�\licWZj�v.M�i a N�v � jHM�h�\ a hHM�U � {gj/�
NTWZj � eHY�� Wf\^Mq�c\ ` WZj�U ��ag` N�� t WZ� � h�Wf\^M$WZj�h a e�\ � N ��¤ M�h�Wf\�W£�'e�W ` Wf�8��M���e `^a { ` WfN�Uc�qe `VaZt�� h � j�{l\ J M9e `^a { ` WZN�N�M ` � � \ J W t W `V� M�\�]af� e a �ýM `�� YH�L\ a�a ��UX�
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-6,���.���,�t�� M���e aq� j�\li aq`V` M�UVe a jHhHU�\ a \ J M JH� { J �'��M t M�� t�� U ��a j af� \ J M�YHU^M ` � � e `Va { ` WZN � U J M ` M tn� M��;M�h WfU W
UVM ��YHM�jHiuM aZ� i a N�eH��M�[ a e�M ` WZ\ ��a jHU�WZeHeH� � M�h a jAh�Wf\�WCU^\ ` YHiu\^Y ` M�U � � \ J e�W ` WZ����M��¢Wfi�i�M�UVU(¦�� $ �'& aZ� ¶j·�¸n��§u� $�WZU � iXWZ����]n��\ JH� U� U9\ J YHU Wâi�M�j�\ ` WZ� ��¤ M�h/�§U^M ��YHMujn\ � WZ��N a h�M�� t M ` ]Aiu� a U^MC\ a \ J M�± a jAr9M�YHNTWZjHjAN a hHM���� � jA� JH� i J \ J MCYHU^Y.WZ��UViXWZ��W ` h�Wf\�W
W ` M ` M�eH��Wfi�M�hT� � \ J�t Mui�\ ag` UX��\ J Wf\ � Uc�nW `^` Wc]�U;� � \ J e.W ` Wf���8Mu��WZi�iuM�U^U aq`�,/��������,%	�� �
 j- ��®�MuM�j ��`Va N�\ J M$e `^a i�M�UVU aq` ��WzN�M�N aq` ]
� a iXWf\ ��a j�h a M�U$j a \�U^\ aq` M�WCU^icWZ��W `�t Wf�8Y�M Wfj�]�N ag` Mq��v�YH\ ` Wf\ J M ` WCe�W ` WZ����M��¢W `^` Wc] aZ�
t WZ��YHM�Uc� I�JH� U tn� M���e aq� j�\�iXWfj�\ J YHU
v.M�iXWZ����M�h ���k�*,���-/-6�����":"�
�����&�%- �

��j�U^Y�i J Wfj WfeHe `Va WZi J �;\ J MTj a \ �8a j af� W�{qMujHM ` Wf�$i a N�N�YHj � icWZ\ ��a j WfN a Y�jn\VUl\ a W�{q� a v�WZ� ` MXW `V` WZj�{qM�N�M�j�\ aZ� \ J M
Mu�8MuN�M�j�\^U aZ� Wfj W `^` Wc]n� I�JH� U ` MXW `^` WZjH{gM�N�M�j�\ � U�U^e.M�i � $ Muh�v�] WZj�WfYH[ � � � W ` ] W `^` Wc] aZ� i a�aq` h � j�WZ\VM�UX� ��j \ J MTiXWZUVM aZ�
W ` MXW `V` WfjH{qM�N�M�j�\$i a j�\ `^a ���8Muh�v�]T\ J MlM�N � \V\^M ` U^¦�W��VU^iXWf\^\VM ` �.�LYHU^Y.WZ����]�iXWf�8��M�hAW �6��¼�
�i a N�N�Y�j � iXWf\ ��a j � jTh�Wf\�Wc��e�W ` WZ����M��
��WfjH{qY�Wf{qM�U�§��cMXWfi J i a N�e a jHM�j�\ aZ� \ JH� U3WfYH[ � � � W ` ])W `^` Wc])UV\ ag` M�U�\ J M;i a�aq` h � j.WZ\^MuU aZ� \ J M;hHM�U^\ � j�WZ\ �8a j i a N�e a j�M�j�\X�/�9vHUVM `^t M
\ J WZ\ � \ � U%\ J M�j�jHM�i�MuU^U�W ` ]�\ a UVe�M�i �°� ]�\ J M � j�\VM�jHhHM�h�v�M J W t��8ag`�� j�\ J M�icWZU^M af� i a jjm � i�\VU a j�\ J M9hHM�U^\ � j�WZ\ �8a j�i a N�e a jHM�j�\^Uc�
��j�\ J MlicWZU^M aZ� W ` MXW `^` WfjH{qMuN�M�j�\$i a j�\ `Va ����M�hAv�]�\ J M ` M�i�M ��t M ` UB¦ÑW��^{�WZ\ J M ` �.��Y�U^Y�Wf�8��]�iXWZ����M�h�W9;
�# Ti a N�N�YHj � icWZ\ ��a j � j
h.WZ\�W£�'e.W ` Wf���8Mu�H��WZjH{gY�WZ{gM�U/§u�qMXWfi J i a N�e a jHM�j�\ af� \ JH� U�WZYH[ � � � W ` ]CW `^` Wc] UV\ ag` M�U�\ J M$i a�ag` h � j�Wf\^M�U af� \ J M9i a N�e a jHM�j�\�� JHa U^Mt Wf��YHM � U ` M��nY�M�U^\VM�h/���9vHU^M `Vt Ml\ J WZ\�j a i a jjm � iu\ � U�e a UVU � vH��M J M ` Mq�

� U^YHvHUVM�\ aZ� \ J MlNTWZj�]�e a U^U � v��8M ` MXW `^` WfjH{qMuN�M�j�\^U�iXWfjAv.MlU^e.M�i � $ M�h � jAW�N aq` M)i a jHi � UVMl� Wc]�� I�J M�UVM ���£�
h��w�
� i a N��
N�Y�j � iXWZ\ �8a j�U^i J M�N�M�U aZ� \^M�jTU^Y�eHe ag` \ a eH\ � N ��¤ M�h � N�eH��M�N�M�j�\�WZ\ ��a jHUc�qh�M�e�MujHh � jH{ a jT\ J MlU^e.M�i � $ i � MXWf\^Y ` M�U af� \ J Ml\�W ` {gM�\
W ` i JH� \^Mui�\^Y ` M�¦�M�UVe�Mui � WZ����] aZ��� \^U�i a N�N�YHj � iXWZ\ �8a j�jHMu\�� ag` �+§��CQ�M�{gYH��W ` i a N�N�Y�j � iXWZ\ �8a jHU � j�i���YHhHM - ��� :6	 - Wf� a jH{�W�h ��` M�iî�
\ ��a j/��\ aq`Vaq� h�Wf� ����	���	�� �
 j- WfjHhAe ` M $ [ a e�M ` WZ\ �8a jHU�YHU^Y.WZ����]�iXWf�8��M�h -n,��� j- � I � a U^e.M�i � WZ�
iXWfU^M�U aZ� UViXWZjHUlW ` M af� h ` WfN�Wf\ � i� N�e ag` \�WfjHi�M
f ����$�h�,%	����
 �H� JH� i J i a N�v � jHMuUýUVM t M ` WZ� t WZ��YHMuU � j�\ a a jHM t W `^� WfvH��M^¦�WCUViXWZ\V\^M ` � �6��¼�
Z��� � �qM a e.M ` Wf\ ��a j)§�WZjHh � \VU
h�Y�WZ� a e�M ` WZ\ �8a j �*�k�*��$
,��
-6	 ��� JH� i JT` M�e�� � iXWf\^M�U a jHM t Wf�8Y�M � j�\ a N�WZj�] t W `V� WfvH��M�U�¦�WC{nWf\ J M ` ��;
�# Z��� � �qM a e�M ` WZ\ ��a j�§u�

dAWfj�]�i���WZU^U � iXWZ�
WZ��{ ag`^� \ J N�U�iXWfj � j � WZi�\�v.MlM�[�e ` M�U^UVM�h�WZU$Wzi a N�v � j�Wf\ ��a j af� \ J M�U^M ` Mu{qYH��W ` i a N�N�YHj � iXWf\ ��a j�UX�ZM t M�j� j WfeHe�W ` M�j�\^��] ��`V` M�{gYH��W ` W ` MXWZUc��®�\ `V� � � jH{9M�[HWZN�e��8MuU aZ� \ J�� U�WfeHe `^a WZi J WZeHeH� � M�hC\ a � � jH�qM�hz� � UV\^U
iXWZjCv.M ��a YHj�h � j W � WfN a Y�U
Ù§Ù Í@¿���é�	�	
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¥ � {gY ` M�p�f I�J M)NTWZi `Va UVi a e � i tn� M���e aq� j�\*f�Wze `Va iuM�U^U aq`�aZ� W `^` Wc]�U

e.WZe.M `$af� ®�\^MuM���M WfjHh�© � ��� � U"®8Ocw�¯^����j � Wfi�\X�LW�i a N�e��8Mu\^M�N�M�\ JHa h a � a {q] aZ� e `^a { ` WfN�N � j�{)icWZj�v�Mlh�M t M�� a e�M�h�� � \ J \ J M�UVMa jH��]�i a N�N�YHj � iXWf\ ��a j e `^� N � \ ��t M�UO®Åm%¯^�I�J MzN�WZi `^a UVi a e � i t�� M���e aq� j�\ � U9\ J Mzv�WZU � U ��aq` h.WZ\�W£�'e.W ` Wf���8Mu�/W `^` Wc]TN�WZj � e�YH��WZ\ ��a j���WZj�{qY�Wf{qM�Uc� � M�N�YHUV\ aZ� i a Y ` UVM
i � \VMý\ J M ��` ¦�{g� ag`^��a Y�U*³±§lWZj�i�M�U^\ aq` U � _ ²#®'����¯LWZjHh � i�\VYHUO®'��7�¯^� I�J M�N�WZi `^a UVi a e � i � j�\VY � \ ��a j � U
U^\ `Va jH{g��]lM�N�e J WZU �8¤ M�h � j \ J M
h�M $ j � \ ��a j aZ� \ J M"¥ aq` \ ` Wfj�wgol��WZj�{qY�Wf{qM)WfjHh af� © _ ¥;� ��j�e.W ` \ � i�YH��W ` ��\ J M�UVMl��WZjH{gY�WZ{gM�U;hHM $ jHMzU^e.M�i � $ ili a N�N�YHj � icWZ\ ��a j� jHUV\ ` YHi�\ ��a jHU ��aq` McWZi JTaZ� \ J M ` M�{qYH��W ` i a N�N�YHj � iXWZ\ ��a j UVi J M�N�M�U�WZv aZt Mq�I�J MCjHM�[�\9U^\^Mue ��aq` � W ` h � jA\ J MCN�Wfi `^a U^i a e � ilh ��` Mui�\ ��a j � U9\ a�tn� M���Wfj�W `V` Wc]T� � \ J e.W ` Wf���8Mu�¢WZiui�M�U^UCWZUlWZj�WfvHU^\ ` Wfi�\� YHjHi�\ �8a j ��`^a N U a N�M�h a NTW � j aZ�ý� jHh � iuM�U$\ a U a N�M�h a N�W � j aZ��t WZ��YHM�Uc� I�JH� U$��WZU�WZ� ` McWZhH] � N�eH� � i � \ � jT\ J MC� aq` �T®�\^MuM���M
WfjHhB© � �8� � UýWfv a YH\ ­ d�² � U^e#® �gw�¯^� I�J M ` MXWfhHM `�� U ` M � M `V` M�h�\ a \ J M)i a j�\ `V� v�YH\ ��a j aZ� $ b��g` jT² � U^e.M ` ®'�Zp%¯ � j�\ JH� U tga ��YHN�M ��aq`
Wfj�M�[�\VM�jHU ��t Mle ` MuU^M�j�\�Wf\ ��a j aZ� h.WZ\�W£�'e.W ` Wf���8Mu�Le `^a { ` WfN�N � jH{�U^MuM�j�WZU$WzU^e.M�i � Wf�¢icWZU^M aZ�/� YHjHi�\ �8a j�WZ�Le `^a { ` WfN�N � jH{��
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I�J M ����,*�k�
-6,���.���,Ctn� M���e aq� j�\li ag`^` M�U^e a jHh�U�\ a \ J M�� a �;�'��M t M�� tn� U �8a j aZ� \ J MTi a N�e � �8M ` � I�J M�e `Va { ` WZN � UCU^M�Muj WfU \ J M
e.W ` Wf���8Mu�Li a N�e a U � \ ��a j af� Wfi�\ ��a j�U a jT� a icWZ�Lh�Wf\�WT¦��k¶j·
¸ af�%$ �'&g��§���� � \ J WfjAWZhHh � \ �8a j�WZ�.U^]�jHi JH`Va j ��¤ Wf\ ��a jTN�M�i J WZj � UVN�\ a
�gM�M�eT\ J M�U^M � jHhHM�e.M�jHhHMujn\9\ JH` MXWZh�U aZ� WZi�\ ��a jHU�UV]nj�i J�`^a j a YHUc� I�JH� U$WZe�e `^a WZi J iXWfjA\ J YHU�v.M�iXWZ����M�h�� �6�k�&����:4.����%,/��-�-6�
��- �

�9j�® �^dA³*W ` i JH� \^M�i�\VY ` MuUX��\ J�� U%U^]�jHi JH`^a j ��¤ WZ\ ��a j�N�Mui J WZj � U^N � U � N�eH��M�N�M�j�\VM�hlWZ\�\ J M J W ` hH��W ` M9��M t M���� ��\%i a jHU � U^\^U aZ�
W {q� a v�Wf��U^M ��YHM�j�i�M ` �.h � UV\ � jHi�\ �Ñ`^a N \ J M�e `^a i�MuU^U � jH{�Mu�8MuN�M�j�\^UP¦ _ ¤@§u����\VU � YHjHi�\ �8a j � U�\ a v `^a WfhHiXWfU^\;\ J M9i�Y `^` M�j�\ýi a N�N a j� jHUV\ ` YHi�\ ��a j�\ a v�M�M�[�M�iuYH\^M�h�v�]�\ J M _ ¤ a jT\ J M �8` � a iXWf�Lh�WZ\�W�WZ\�MXWfi J i�]�i���Mq�

�9j d��^dA³ W ` i JH� \^M�iu\^Y ` M�UX��\ JH� U UV]�jHi JH`^a j ��¤ WZ\ �8a j N�M�i J WZj � UVN � U � N�eH��M�N�M�j�\^M�h�WZ\C\ J MTU aZ� \���W ` M���M t Mu�'� ��\�\^Y ` jHUa YH\l\ J WZ\lh.WZ\�W£�'e.W ` Wf���8Mu�¢e `^a { ` WfN�UlW ` M aZ� \^M�j�UVM�� � �'UV]�jHi JH`^a j ��¤�� jH{�fCj a \ JH� jH{TjHM�MuhHU \ a v.M�h a jHM � j�\ JH� UliXWfU^Mq�;WZjHh�\ J M
UV]�jHi JH`^a j ��¤ WZ\ �8a j�N�M�i J WZj � UVN � U tqag� h ¦ U^M�M�®�Ok¯ ��ag` W�hHM�\�W � ��M�h�U^\^Y�hH] af� UVYHi J W�e `Va e.M ` \�]+§u��� � \ J MCe `^a { ` WfN h a M�Uzj a \
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d�WZi JH� jHMAWZjHh�\ J M _ W ` WZ{ a j ®8OgOZ� ��O�¯ af� ��j�\^Mu�'��d �^d�³ W ` i JH� \^M�i�\VY ` MuUA� � \ J WZj a e�\ � N ��¤ M�h�{q� a v.WZ��U^]�jHi JH`Va j ��¤ Wf\ ��a jJ W ` h�� W ` M � WZi � � � \�] W ` M�U a N�M�\ � N�M�U ¦ U a N�M�� J Wf\ � N�e `^a e.M ` �8]��;U^M�M�v.M�� a �O§�icWZ����M�hß® _ dA³ ¦ '��  
�
�w�I���k�/������� !#h���	�� .)������
	�� §u�HWZU�\ J M�]�W ` M9U^e.M�i � $ iXWf�8��]�hHM�U � {gjHM�hT\ a M�[�M�i�YH\VMlh�Wf\�Wc��e�W ` WZ����M��.��WZjH{gY�WZ{gM�UýM ¡ i � M�j�\^��]n� � v�M�\V\^M ` j � i��nj.WZN�M�� a Y��8h
e `^a v.WZvH��]�v.M�� ­	� ��N�Wfi J�� j�M�U^� ag` ��© _ ¥0�'NTWZi JH� jHM�UV��� t M ` ]�N�Y�i J � � �gM$\ J MT��² � UVe��'NTWZi JH� jHM�UV� aZ� \ J M�7qo � Uc�

��Ø/Ù � ì



���������
	��
�����������������������������
������ 
�"!#�%$
����& �(')�*���
 +	���,"���%��-�.+�/,%	���0*�21�34�� ��
��5��*��-6���� %7 w

� F�� > F�� ? F � � F���� B��
	 B���
 ���cF ?gB ���
F ? �cF��
� �XB/? F
	�	 
 � D F���F���F���� 	

¥ � {gY ` M9��f I�J M�N � i `^a U^i a e � i t�� M���e aq� j�\*f
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��j�i a j�\ ` WfU^\C\ a \ J M�{gM�jHM ` WZ��d �^dA³"N a hHM����/Wf����i a N�N�YHj � iXWf\ ��a jTe J WfU^M�U�W ` M�UV]nj�i J�`^a j a YHU � j�h�WZ\�Wc��e�W ` WZ����M���e `Va �
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Wfj � jHU^\ ` YHiu\ ��a j�h � U^\ � j�i�\ ��`Va N \ J M UV]�jHi JH`^a j a YHUze�W ` WZ����M��¢WfU^U � {gjHN�M�j�\c�H\ J�a YH{ J�� \ � U9e ` M�UVM�j�\^M�h � jAN a U^\�h�Wf\�Wc��e�W ` WZ����M��
��WfjH{qY�Wf{qM�U�WZUlW�U^e.M�i � WZ�%iXWZUVM aZ� M�[�e ` M�U^U ��a jµ¦�\ J M������" 
����WfjHh ��¼
�# Tj a \�WZ\ �8a j aZ� d _ ²%�.\ J M���M � \¹� J WZjHhAv ` WZi��gM�\ � jH{ aZ�
e.W ` Wf���8Mu� t W `^� WZvH��M�U af� ­	� ��M�\^iq�±§u�I�JH� U$WfU^e.M�i�\�hHM�UVM `^t M�U�iXW ` M � YH�
h � U^iuYHU^U �8a j/��WfU � \ J WZU9h ` WfN�WZ\ � i$i a jHU^M ��YHMujHi�M�U �Ñaq` \ J MlhHM�U � {gj aZ� h�WZ\�Wc��e�W ` WZ����M��.� Wfj��
{gY�WZ{gM�UX� I�J M;U^\ ` YHi�\VY ` M aZ� iuY `^` M�j�\�e�W ` WZ����M���N�Wfi J�� j�M�U � U�WZj WfU^UVM�N�vH��] aZ� e a �ýM `�� YH��{gM�jHM ` WZ�2�'e�Y ` e a UVM�e `^a i�M�UVU ag` U�¦�®�e�W ` iq�� 7gxqoH� � ��e J W��LM�\^ig� § � j�\^M ` i a jHj�M�i�\^Muh v�]�W�jHM�\�� aq` �L� I�JH� U�jHM�\�� aq` � � U af� \^Muj�i a N�e�W ` WZ\ ��t M���]�UV� a �l� I�JH� UlhHM�UVi `^� eH\ ��a j� jHiu�8Y�hHM�U
v a \ J��k�/��� e�W ` WZ����M���N�Wfi J�� j�M�U�WZjHh 0*� �6	�hj���Ha jHM�UP¦�N ag` M ag` ��M�U^U � j�\VM�{ ` WZ\^Muh jHMu\�� ag` ��U aZ� � aq` ��UV\�WZ\ ��a jHU�§�� � i a N��
N�Y�j � iXWZ\ �8a j a e.M ` WZ\ ��a j�iXWZj�\ J M�j�v�M9N ag` M;\ J WfjAOXoqogo�\ � N�M�U
N aq` MýMu[ne.M�jHU ��t M�\ J Wfj�W�� a iXWZ�LW `V� \ J N�Mu\ � i a e�M ` WZ\ ��a j/� ��\ � U
\ J YHUýh�M�U ��` WfvH��M$\ J WZ\;e `^a { ` WZN�N�M ` U§U^e.M�i �2� ]�i a N�N�YHj � iXWZ\ �°a jHU¢WfUýM�[�eH� � i � \^Mu�8]�WZU;e a U^U � vH��Mq��U a \ J WZ\;\ J M�]�W ` M$M�jHi a Y ` WZ{qMuh
\ a W tgaq� h�\ J M�N ¦ ag` WZ\���MXWZUV\�v�Mui a N�M Wc��W ` M af� \ J M ` MXWfU a jHU ��ag` e a�aq` e.M `��Ñaq` NTWZjHiuM*§��I�J M ` M�i�Mujn\ JH� UV\ aq` ] af� e.W ` Wf���8Mu�/e `Va { ` WZN�N � j�{)��WfjH{qY�Wf{qM�U�e `^aZt�� hHM�U)WCUV\ `V� � � jH{ � ����YHU^\ ` WZ\ ��a j af� \ J M � N�e `^ag` \�WfjHi�M aZ�
NTWZ� � jH{�i a N�N�YHj � iXWf\ ��a j a e.M ` Wf\ ��a j�U�M�[�eH� � i � \X� ��j�\ J M ��` WfN�M�� aq` � aZ� \ J M ­ d����9e `^acb M�i�\c� ���+�� ���� 
��!#�
,��+�  +�6- hHM�U � {gjHM�h
WC��WfjH{qY�Wf{qM9iXWZ����M�h ­	� �.WCh�WZ\�Wc��e�W ` WZ����M��LM�[�\^M�j�U ��a j af� ­ �;¦ I�JH� U���WZjH{gY�WZ{gM � U�j a ��iXWf���8Muh7³�Wf\�Wc� _ W ` WZ����M�� ­ �.³ _ ­ ®�O37�¯¹�±§
��j�\ JH� U � jHj aZt WZ\ ��t M�hHM�U � {gj/�q\ J M�i a j�i�M�eH\VU aZ�/` MXW `V` WfjH{qM�N�M�j�\ WfjHh�� a iXWZ�.i a N�eHYH\�WZ\ ��a jHU��;M ` M�YHj � $ Muh�v�] Y�U � jH{T¦�eHUVM�YHh a �§¹e ag� jn\VM ` Uc� � jl\ J M ­�}�} UVe ��`^� \X� � i a N�e a jHMujn\ af� W t W `^� WZv��8M t Wf�8Y�M � U¢WZiui�M�U^UVM�h�\ JH`^a YH{ J WZj � jHh ��` M�i�\ ��a j>f _ UVM�YHh a �'e aq� j�\^M `t �+u � { �8t M�U$WZiui�M�U^U�\ a \ J Ml� a iXWZ�Li a N�e a jHMujn\c� t.�+u � } O�\ a \ J M�i a N�e a jHMujn\ aZ� \ J MzjHM � { J v aq` ��Mu\^iq� I�J Y�UX�H\ J M�U^\�WZ\^MuN�M�j�\

t �+u � � � y ¦ t �+u � � �)§ } O
e.M `¹��aq` N�U�WC� a iXWf� � jHi ` MuN�M�j�\�Wf\ ��a j aZ� MXWZi J i a N�e a jHM�j�\ aZ� e�W ` WZ����M�� t W `^� WfvH��M �§��� J M ` McWZU$\ J MlUV\�WZ\VM�N�Mujn\

t �+u � � � y ¦ t �+u � } O%§ � �

UV\ ag` M�U � j�\ a \ J Ml� a iXWZ�Li a N�e a jHMujn\ aZ� e�W ` WZ����M�� t W `V� WZvH��M �T\ J M t WZ��YHM aZ� \ J Mlj�M � { J v ag`ýa jHM�U JH�2� \�h � UV\�Wfjn\c�
� h �2¡ i�YH��\�]�� � \ J \ J�� U�j a \�Wf\ ��a j � U�\ J Wf\$\ J M ��WZ\V\^M `�a e�M ` WZ\ �8a j�NTWc]�v�MTOXogo ag` OXogoqoâ\ � N�M�U�N aq` MlM�[�e�MujHU ��t M�\ J WZj

\ J M ��ag` N�M ` ³ ��\ � U�\ J M ` M �Ñaq` M t M ` ]�h �°¡ iuYH��\�\ a i a N�e � ��M�U^YHi J WC��WfjH{qY�Wf{qMq�HWfU � \ � U � N�e a U^U � vH��M9\ a�a v�\�W � jTU^\�WZ\ � icWZ����]�WZj�]` MXWZU a j�WfvH��M$e ` M�h � i�\ �8a j�i a j�i�M ` j � j�{�\ J M t WZ��YHM aZ� \ J M$e�U^M�YHh a ��e ag� j�\VM ` Uc�HWZjHh�\ J YHU;\ a hHMui � hHM$� J Mu\ J M ` Wfj�Wfi�i�M�UVU � U%� a iXWf�ag`ý` M�N a \^Mq� ��\ � U�WZ��U alt M ` ]�h �2¡ i�Y��8\%\ a M�U^\ � NTWZ\VM�e `^a { ` WfN�e.M `���ag` NTWZjHi�M�v�] � jHUVe�M�iu\ � jH{ � \^U;\^M�[�\c� ��j aq` hHM ` \ a {gM�\ý{ a�a h
e.M `¹��aq` N�WZj�i�M�UX�.\ J M�e `^a { ` WZN�N�M `;� U9��M�h�\ a M�j `^� i J \ J M e `^a { ` WfN \^M�[�\l� � \ J i a N�N�M�j�\^U�WZj�h�¬ ag` NTWZi `Va hHM $ j � \ ��a jHUc��U a
WfU�\ a \�Wf{�\ J M�e a \^Mujn\ � WZ����]�M�[�e�M�j�U ��t Mle.W ` \VUX��� JH� i J WfhHhHU$WZjTM�[�\ ` WC��M t Mu� aZ� h �2¡ i�YH��\�]�\ a e�W ` WZ����M��Le `Va { ` WZN�N � jH{.�I�J MC��WZjH{gY�WZ{gM�hHM�U � {gjHM ` U J W t Ml\ J M ` M �Ñaq` M�e `^a hHYHi�Muh W�jHM�� t M ` U ��a j aZ� \ J MC��WZjH{gY�WZ{gMq�H� J�� i JA� U9\ J M a jHMCi�Y `V` M�j�\V�8]
��j a ��jTYHj�hHM ` \ J M ­	� j�WZN�Mq� ��jT\ J�� U9jHM�� t M ` U �8a j/�Hi a N�N�Y�j � iXWZ\ �8a jHUýW ` MlNTWZhHM �/ln.��w��,*� 	ý� jT\ J M UV]nj�\�WZ[L� � i�i�MuU^U � jH{AW
j a j���� a icWZ�Li a N�e a jHM�j�\ af� WCe.W ` Wf���8Mu� t W `V� WZvH��M � U9hHM�j a \^M�hAv�]T��M � \¹� J WfjHhTv ` Wfi��qM�\ � j�{��>®,+ } On¯��/� I�J M ­ ��WZjH{gY�WZ{gMlWZ��� a ��U¦ÑWZjHh�M t M�j�M�jHi a Y ` WZ{qMuU*³±§�WfU^U � {gjHN�Mujn\ ��ln.i����-�-6���
 j- � � �gM�� y ¦ � y �
§ } Oq� � j�Wf\^Y ` WZ�
M�[�\^M�j�U ��a j aZ� \ J�� U � McWZ\^Y ` M � U9\ a� j�\ `Va hHYHi�M ` MXW `V` WfjH{qM�N�M�j�\)WfU$M�[�e ` M�U^U �8a jHUX�0\ a�a f�� y ® + } O�¯�� } Oq��©9M ` M�WZ{�W � j/���;MliXWfjA� � \^jHM�UVU)Wâ\ ` WfhHM�� a
d v�Mu\��ýM�Muj��ln.i����-�-6��0*�% +��-�- WZj�h �� :6�
�6���
	���0%�* ��6-�- � j���WZjH{gY�WZ{gMlhHM�U � {gj/� I�J M $�` UV\ t M ` U ��a j aZ� ­	� � WfU��nY � \VM Mu[ne ` M�UVU ��t Mq�§vHYH\zj a \� j �Ñaq` NTWZ\ �8t M�M�j a YH{ J f
\ J M���WZjH{gY�WZ{gM�� WfU t M ` ]�h �2¡ i�YH��\;\ a YHU^M � j�e ` WZi�\ � i�M ��aq` ��W ` {gM$U aZ� \���W ` M$hHM t M�� a eHN�M�j�\X� I�J M�jHM��t M ` U ��a j aZ� ­	� M�j J WfjHi�M�U � j ��aq` N�WZ\ ��t M�jHMuU^U�WZ\;\ J Mle `^� i�M aZ� WzU^� � { J \^��]�N ag` M9i a N�eH��M�[ UV]�jn\�WZ[L�
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� j a \ J M `l� N�e aq` \�Wfjn\�WZUVe�M�iu\ af� h�Wf\�W£�'e�W ` Wf�8��M��
��WZj�{qY�Wf{qMChHM�U � {gj � U�\ J M�i a jHi�M�e�\^Y�Wf�ýj�Wf\^Y ` M aZ� \ J M ` MXW `V` WfjH{qM�N�M�j�\
UVe�Mui � $ iXWZ\ ��a j/� � \;\ J M9��M t M�� aZ� \ J M ��l��/,%hj	�� �
 ����*$��6�ª- � a jHM af� \^Muj $ jHh�Uý\�� a h � U^\ � jHi�\;i a N�N�YHj � iXWZ\ �°a jle `^� N � \ ��t M�U%f#����¼�

WfjHh,;
�# L� aq` � � jl\ J M�¥ aq` \ ` Wfj \VM ` N � j a � a {g] ��ag`/t Mui�\ ag` W ` i J�� \VM�i�\VY ` M�Uc� �j¹�»# � 
���)WZj�h ;+»# jº����.� I�J M �8` e ` M�i � U^M ` M���WZ\ �8a jHU J�� e� U;U^\ `^a j�{q��]�hHMue�M�j�hHM�j�\ a j�\ J MlUVe�M�i �%$ i � MXWf\^Y ` M�U af� \ J MlYHjHhHM ` ��] � j�{ W ` i JH� \^M�iu\^Y ` Mq�

���$j�W ­ d����H�.W9;��# a e.M ` Wf\ ��a j � U9\�� � iuM WZU�M�[�e.M�jHU �8t M WfU)W ����¼�
 a e.M ` WZ\ ��a j/� � ;
�# � U � j � WZiu\ � N�eH��M�N�M�j�\^M�h�WfU
\�� a ��W t M�U af� ����¼�
 a e.M ` Wf\ ��a jHU%f�\ J M $�` UV\$i a j t M�]�U$\ J M ` M ��YHM�UV\^U aZ� \ J M ` M�i�M �8t�� jH{�e `^a i�M�UVU ag` U�\ a \ J M�e `^a i�M�UVU ag` Ua ��j � jH{ \ J M t Wf�8Y�M�U4��\ J M�U^M�i a jHhAv `V� jH{qU�\ J M t WZ��YHMuUýv�Wfi���\ a \ J M ` M ��YHMuU^\ � jH{�e `^a i�MuU^U ag` Uc�

� ��j�i a j�\ ` WZUV\X� a jC\ J M)d _ ��O$W ` i JH� \^M�iu\^Y ` Mq��\ J MuU^M�\�� a�a e�M ` WZ\ �8a jHU J W t M�U � N � ��W ` i a U^\VUX� ��j v a \ J iXWZUVM�UX�.W$i �8` i�Y � \ J WfU
\ a v.M$UVM�\ýY�e�v�M�\��;M�M�jT\ J M ` M ��YHMuU^\^M ` WZj�h�\ J M a ��jHM ` �
�9vHU^M `^t M�\ J WZ\�UVM t M ` WZ�LUVYHi�i�MuU^U ��t M)i �8` i�Y � \^U;N�Wc] J W t M�\ a v.M
U^M�\9YHe � j�iXWfU^M af� WZi�i�MuU^U�i a j�m � i�\^U%f�\ J Mli a UV\ af� \ J Mli a N�N�YHj � iXWf\ ��a jCU^\ `^a j�{q��]�hHMue�M�j�hHU a j�\ J Mli a N�N�YHj � icWZ\ ��a j
e�WZ\V\^M ` j/�

I
a h�Wc]��cN�WZj�]9e�W ` WZ����M��HW ` i JH� \VM�i�\^Y ` M�U�YHUVM � jn\VM ` i a jHjHMui�\ ��a j�jHM�\�� aq` �nU � jC� JH� i J McWZi J N�M�UVU�Wf{qM � U � jHhHMue�M�j�hHM�j�\^��] `^a Y�\^M�h/�I�J�� U � UX� � j)e.W ` \ � i�YH��W ` �X\ J M;iXWZUVM ��ag`/t���` \VY�WZ�ge�W ` WZ����M��nW ` i JH� \^M�iu\^Y ` M�U�vHY � ��\ a jze�WZi��qMu\���U^� � \^i J M�h � j�\^M ` i a jHj�M�i�\ ��a j jHMu\�� ag` ��U¦ I ­ _ ¬"� _ §�� ��j�\ JH� UCiXWZUVMq� ���
¼�
 a e.M ` Wf\ ��a j�U W ` M�N�YHi J i J MXWZe.M ` \ J WZj ;
�# a e.M ` Wf\ ��a j�UX��WZj�h t M ` ]�i a N�eH��M�[AN�Mu\ JHa hHUJ W t M�v�MuM�j�e `^a e a U^M�h�\ a i a N�e � ��M�U^M��nY�M�jHi�M�U aZ��JH� { J ����M t Mu� ;
�# � jHUV\ ` YHi�\ ��a jHU � j�\ a � a �;����M t Mu� �6��¼�
 a e�M ` WZ\ ��a jHU�¦�U^MuM ��aq`� jHUV\�WfjHi�MI®�O37�¯ §u� I�J M�U � \VY�WZ\ �8a j�NTWc]AjHM t M ` \ J M���M�UVU�M tqa � t M�h ` WfN�Wf\ � iXWZ����]�� � \ JH� j�\ J M�i a N � j�{�]qMcW ` UC� � \ J \ J M�WZh t M�j�\af� jHM�� jHM�\�� aq` ��\^M�i J j a � a { � M�U%f � \ � U t M ` ] � � �qMu�8]�\ J WZ\�\ J M ,*���k,*hj��	 �£- � ��	�,/����$ � I d jHMu\�� ag` ��U�� � ��� ` M ��Y ��` M�UVe�M�i �%$ ia eH\ � N �8¤ WZ\ ��a jHU
h �ªd M ` M�j�\ ��`Va N�\ J Mli�Y `^` Mujn\ .���, ���%	��£- � ��	�,��+��$�I ­ _ ¬"� _ jHM�\�� aq` �nUc�
��jCi a j�\ ` WZUV\X�qWf\
\ J M;��M t M�� af�+.i�k�/�������^���� 
���^�%$
���e- �Z\ J M;v�WZ��WZj�i�MýUVM�M�N�U¢\ a v.M ` M t M ` U^Muh/� ��jCM d M�i�\X�g\ J M ;��# �e `V� N � \ ��t M

Muj b�a ]�U$WlN�Y�i J U � N�e��8M ` v.M J W t���aq` \ J Wfj �6��¼�
��
� I�J M ;
�# Te `^� N � \ ��t M�h a M�U�j a \�{gM�jHM ` WZ\^M�Wfj�] � �6��	�� i a jjm � i�\*f9MXWfi J i a N�e a jHM�j�\ ` M�i�M �8t M�U Wf\)N a UV\ a jHM t WZ��YHMq����j
\ J M�iXWZUVM aZ� W ���
¼�
L�
W�U � jH{q��M�i a N�e a jHM�j�\�N�Wc]Tv.M�U^M���M�iu\^M�h�WZUz\ J M�\�W ` {gM�\lv�]�N�WZj�]Ti a N�e a jHM�j�\VUX����\ � Ul\ J YHU
jHM�i�M�UVU�W ` ] ��aq` \ J M�e `^a { ` WfN�N�M ` \ a UVe�M�i �°� ]�\ J M�N�M ` { � jH{Te `^a \ a i a �ýM�[�eH� � i � \^��]�fli a N�v � j � jH{�\ J M t WZ��YHMC\ J�`^a Y�{ J
U a N�M)WfU^U a i � Wf\ ��t Mq��i a N�N�Y�\�WZ\ ��t M a e�M ` WZ\ aq` � � \ J W�jHM�YH\ ` Wf�/M���M�N�M�j�\�¦ } ������N � j.��N�Wf[H��� a { � iXWf�Hi a j b YHjHi�\ ��a jAWZjHh
h � U b YHj�i�\ ��a j§�HM�\Viq�±§��

� I�J M ;
�# �e `^� N � \ ��t M�WZ��� a ��ULMXWZi J i a N�e a jHM�j�\/\ a v.M Wc��W ` M aZ�.� \VU a ��jlU^\�WZ\^Mg� � � W�i a N�e a jHMujn\§h a M�U
j a \ ` M ��Y ��` M�WZj�]t WZ��YHMq��\ J M�j � \^U � j�\^M ` j�Wf�LU^\�Wf\^M � U�j a \�N a h � $ M�h�v�]�\ J M � jHUV\ ` YHi�\ ��a j/� ��jTi a j�\ ` WZUV\X�H\ J M�����¼�
 a e.M ` Wf\ ��a jTh a M�U9j a \` M�UVe�M�iu\)\ JH� Uýv.WZU � i � j�\VY � \ ��a j>f§W�i a N�e a jHM�j�\;N�Wc]lv.M$UVM���M�i�\^Muh�WZU;\ J M9\�W ` {qMu\ aZ� W ` MXW `^` WfjH{qMuN�M�j�\ � j�hHM�e.M�jHhHM�j�\V�8]aZ��� \^U a ��j�v.M J W t���aq` �
��j�W ��ag` N�Wf�
U^M�NTWZj�\ � i ��` WZN�Mu� ag` �L�/\ J M�UVM � UVU^YHM�U�icWZj v.MTM�[�e ` MuU^U^Muh�v�]�U^\�Wf\ � jH{A\ J WZ\C\ J M ;
�# �e `^� N � \ �8t M ` MuU^e.M�i�\^UAW� YHjHh�WfN�M�j�\�Wf� �� +0%�
�6� �
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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