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qSU�TVfi\kp�^_`jaJ^bU4qª�)fi^_P�fi\�p_�=\=^bPSU^bemc�ao\)qª`bU4ai��µ¥TVU^bU�fi`bfi�mfin3emc4ao�·¶:emT"aon3U�p_U4�=�SU4\kcU/p��
¸±¹=º%»b¼�½ �J¾��i��¿ �g�Setq@T,fi^_emfi\�l�cfi\=^beg\r�Seg^w�±U4�=�kao^_emfi\�l�q�em¬=h©c��S`_�>`bU�n3�S�mai`_em�4ao^_emfi\�l{fizS^_etc�ao���kfJ�8l�`bfoh
�k�kpw^�U/pw^begT"ao^_emfi\

ÀtÁ�Â_Ã©Ä4ÅQÂ�Æ�ÇmÃ©ÈHÉÊ

Ë:Ì¥Í�ÌÏÎ4ÐDÑ%Ò�Ó6Ô ÕÖw×;Ø;Ô ÙHÚ�Û/Ö:Í�ÖwÓ6Ó6ÖwØ1ÜdÝiÞ�Ù;ß�àd×ÏáoÖ]Ù;Ù�Ý â�Öwâ�ÔãÓiäjå�Ôã×;ÔãØHæ/ç èm×é�ê Ôãß�×ÏàdØHàjèÙ�Í�ÖwØ;Ö_æj×Ïß©ë�ì%ÖwÓ�Ù;Öw×�Ýoì�æjâ í6×ÏÔãÛ6îdÖdÝJá6áoÖw×;Öwï_å�â�Ôãßw×;àdØ;àjègÙ�ç ßwàdâ

Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)

Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71



�������4��������X� ���������	�ª��� �X���X��������� �'
����ª�

��� �	��
 � �� fi�kp�^b`baie^bfi\kp8qkao\kp8c�U^�ao`_^_etc�mUV�gUVzS`bfi�k�gR4T,U"q�U"��� U4p�^_emTVao^_emfi\§U^�q�U"��� ao\kai�g��p_UVqS�
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qSU+TVfi�S¬3U�TVU�\=^�TVf�q�s4�getp�sªao� TVfJ�iU4\²q�� �k\SU¡�¥f3`_T��S�mao^_emfi\ s4\SU�`bnis�^_et�3�kU"U^,p_z{s4cetao�mU�TVU4\3^Vq�s4qSegs��
��� U4p�^_emTVao^_emfi\�q�UDT,f3�S¬iU4TVU�\=^"�k�Setq�Ui����a¨�¥fi\)cd^_emfi\k\SU��m�gU@cfi\)p�etq�s�`bs�U�U/pw^ªc�fiTVz{f3p_s�UDq�� �S\£^bU�`bT,U
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etq�U/p�� ¦ U"\Sf3�S¬iU/ao�§TVfrqSR��mU¡q�U¡q�fi\k\Ss�U/p�l�p_z{s4ceg¯ks"z{fi�S`��^_`bU"aoetp�s4TVU�\=^8eg\=^_s4ni`bs"qSao\kpX�S\ p_cjPSs4T"a
T��S�g^_eghH`bs4p_fi�m��^_emfi\�l�U4p�^Xaipbp�f�cems����S\SUV`_s4ni�S�tao`betp_ao^_emfi\Dq�UV^w�rz{U����Fem¬3h ¦ �S`b�! d�"�#� fiz�^begTVetp_ao^_emfi\¨q�UV�ma
�¥f3\kcd^begf3\«ni�mfi�)ao�mUXq�� s4\SU�`bniemUXU/pw^�cfi\)q��Seg^_U��"��� aoetq�U,q�� �k\Dp_cjPks�T"a"T��k�^beh©ni`beg�m�mUi�$��U4pLz)U4`��¥f3`_T"ao\)cU4p
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µÏTVs^_s4fi`bfi�mfin3em�=�SU/pb¶�
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U/pw^begT"ao^_emfi\�`_f3�S�kp�^_U
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em��U3lkao\)q�^_`jaicj°+q��r\kaiTVemc4ao��U4\3^be^begU/p�p_�kcjP«aipQ¬3fi`_^_etcU4pQem\±TVU^bU�fi`bfi�mfin3emc4ao�%emTVainiU/p�(,+-+Jl{Wi��lkW3W*)©��OQPSU
qSU^_U/cd^begf3\DaipFp�frfi\«a3pLz{f3pbp_eg�S�mUXfi�:¬=emfi�mU�\=^Fai\kq«p_�kqSq�U4\Dc`beg^_etc�ao�>p_e^b�kaJ^begf3\kp.( Wi�*)©l%��PSetcjP«niU4\SU�`jao�m�g�
em\r¬if3�g¬3U4pLp_zkao^_emfohH^_U�TVz{fi`jao�>ao\kai�g��p_emp fi� p��)cjPDemTVainiU/p�l�etp�ao�tp�f�fo� c�`_�)cetao�>egTVz{fi`_^bai\kcU��¥fi`���U4aJ^bPSU�`
\kfJ�Qh©c4aip�^_U�`jp4�0/�U4p_emqSU4p4l=U/pw^begT"ao^_U4q+�kfJ�K¯)U��tqSpQeg\���U4aJ^bPSU�`�pbaJ^bU��m�geg^_U�emTVainiU4`_�"cf3\kp�^_eg^_��^bU�ai\ªU/pw^jao��h
�metp�PSU/q"ao\kq,emTVz)f3`�^jao\=^1qSaJ^jaXp_fi�S`jcU��¥fi`1\=�kT,U4`_etc�ai�STVf�q�U��)fo��� U/aJ^bPSU�`�zS`bU4qSemc^_emfi\1( W-2*)©��Z]\"TVU/q�emc4ao�
emT"aon3eg\Sn)l3f3\SULTVemniP=^Q�)U�em\3^bU�`bU4p�^_U/q"eg\ª�S�mf=f�q¡�kfJ��ao\kai�g��p_emp�(,+ol3+54*)�fi`�em\¡^_PkUFU/pw^begT"aJ^begf3\+fi��q�U�¥f3`�h
T"ao^_emfi\±¯kU4�mqkp�(,+4��l{~i~�)H� Z]\±^_PkU�¯kU4�mq«fo�:�k�kemq±TVU/cjPkao\Setc�p4l%aoU�`bf¡f3`LPr��q�`_fih©qS�=\)aoTVemc4ao��U�¢�z)U4`_emTVU�\=^bp
\kfJ��`_f3��^_em\SU4�g�«zk`_f�q��kc�U"q�e6'%U�`bU�\=^8°reg\)qSp�fo��¬=etq�U4f�qkaJ^baª��PSf=p�U"ao\)ao�m�rp_etpFai�g�mfJ��p�aª�{U^_^_U4`8�S\kq�U4`�h
p�^bai\kq�em\Sn�fi��cU4`�^jaoem\V^w�rz)U/p fi���k�Setq"�)fJ��p���Z]\¡^bPSempQq�f3T"aoem\�li^bPSU U¢r^_`jaic^_emfi\+ai\kqV^_PkU c��ma3p_p_e¯{c�aJ^begf3\
fi��^_PSU�c`be^bemc4ao� z)f3eg\=^bp�fo�Q^bPSU¡�kfJ� �¥f3`�a«c�fiTVzka3cd^�`bU�zk`_U/p�U4\3^jaJ^begf3\@fi��^_PSUª¬iU��mf�ceg^w�D¯)U��tq emp,ao�tp_f
��etq�U4�g�+p�^_�)q�egU/q7(�+/��l8+52Sl8+*9=l)W-4*)©�

Z]\¤ai�g�1^_PSU/p�U�q�fiT"aieg\kp4l>c�aoTVU4`ba3p8f�'%U�`�eg\¤a«¬iU�`jpbaJ^_em�mU¡ao\kq¨\Sf3\²em\3^b`_�)p�em¬iU"�Qa6�@Pr�Sn3U¡aoTVfi�k\3^
fi�>p_zkao^_emfohH^_U�TVz{fi`jao��qSao^baklkaipQf3zSz)f=p�U/qª^_f1��:�;����,T,U/aip_�S`bU�TVU�\=^Q^_U/cjPS\Set�3�kU4p���PSetcjP±ao`bU8cfiTVzS�mU¢�l
U�¢�z)U4\kp�em¬iU3lkao\)q���PSemcjP�em\«aiqSqSe^begf3\«p��SzkzS�g�ªfi\S�m��p�zkai`bp_U�eg\S�¥fi`bTVao^_emfi\kp4� OQPkUXU¢r^_`jaic^_emfi\�fo�:q�U4\kp�U
°rem\SU�T"ao^_etcXU�\=^be^begU/p p_�kcjPDa3pLTVfi^_emfi\±¯kU4�mqkpLf3`Fzkai`�^bemc��gU�^_`jaJvwU/cd^_f3`_emU4p4lS^bPSU,T,U/aip_�S`bU�TVU�\=^Ffi�1q�e�'{U4`�h
U4\=^_etao��cjPkai`ba3cd^bU�`bemp�^_etc�p�fo�>^bPSUXTVfo^begf3\�p_�kcjP«a3pQ^_PSU�q�eg¬3U�`bniU4\kcU�fi`Q^bPSUX¬3fi`_^_etceg^w�+fo��^_PkU8�kfJ�8l$( ~<4�)Hl
zk`_fJ¬retq�UXcf3\kcU4`_\SU/q�U¢�z{U�`_^bpFfi`L\r�STVU4`_etc�ai��TVf�q�U��tpL��eg^_P@a"ni`bU4ao^Fq�U4ai��fi��¬6ai�g�)ao�S�mU�em\��¥fi`bT"aJ^begf3\kp��
=L\��¥fi`_^_�k\kaJ^bU��m�il1�k\S�gem°iU±q�U/q�etc�aJ^bU4q¤zS`_f3�)U/p,��PSemcjP'TVU4a3p��S`bU�q�eg`bU4c^_�m�¨^_PSU±zkP=��p_emc4ao���=�kao\=^be^begU/p�fi�
em\=^_U4`_U/pw^/liemTVainiU/p�zS`bfJ¬=etq�U�^_PkU�T®fi\S�m��em\kq�em`bU4cd^b�g�3>�^_PSU4��Pka6¬3UQ^_f8�{ULU�¢=^b`ba3cd^bU4q��¥`_f3T�^bPSU��m�STVeg\kai\kcU
qkaJ^ba,`bU4c�fi`jq�U4q+eg\�^_PkU��o� emTVainiU �¥`jaoTVUil���PSetcjP�TVegn3P3^��{UX�=�Se^bU8eg\r¬3fi�m¬iU4q��

Z]\,aiqSq�eg^_emfi\�l4^bPSUQao\kai�g��p_emp�fo�STVfo^begf3\Xeg\�p��kcjP�p�U/�3�kU�\kc�U4p�etp�zkao`_^_etc�k�mai`_�m�FcjPkai�g�mU�\kniem\SnLq��SU1^_fF^_PSU
n3`_U/aJ^FqSU4ao��fo��p�zkao^_etao�>ao\kq±^_U�TVz{fi`jao�>q�etpw^bfi`_^_emfi\kpL^_Pkao^ �m�STVem\kao\kc�U�z)aJ^�^bU�`b\kpFU¢�PSem�Se^�em\Dfi�)p�U4`_¬3U4q
�)�SemqVzkPSU�\Sf3TVU�\kak�>�=^jao\kqkao`jq,^_U4cjPk\Sem�=�SU/p��¥`bfiT ¦ fiTVzS��^bU�`1xFemp_emfi\�l=fi`begn3eg\)ao�m�g��qSU4p_egn3\SU4q��¥fi`��=�kaip_eh
`bemnietqªTVfi^_emfi\kp���eg^_P«p�^bai�S�mUXp_ai�gemU�\=^��¥U/aJ^_�k`_U/p�lkai`_U8\kfo^���U��m��aiqkaoz�^bU4q�eg\�^bPSetpLcf3\=^_U¢r^/��OQPSUXqSU4p_egn3\
fi��ai�^bU�`b\kaJ^bU aizSzS`bf3aicjPkU4p�q�U4q�etc�ao^_U/q¡^bf��)�SemqªTVfo^begf3\+^bP=�)p�cfi\)pw^be^b��^_U/p�a���etq�U4�g�¡f3z)U4\�qSfiT"aoem\ªfi�
`bU4p_U4ai`bcjP�� �F�S`���fi`b°"empLa,c�fi\=^_`bem�S��^_emfi\�em\ª^bPkaJ^LqSeg`bU4c^_emfi\��
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fi�1q�etp_c�`_U�^_U�U4\SU�`bni�1FD� ¦ fi\=^beg\r�Sf3�kp��¥f3`_T"ao�metp�T�l%PSfJ��U�¬iU4`4l{ao�m�gfJ��pLTVfi`bUX�kU�¢rem�Sem�geg^w��eg\D^_PSUVcjPSf3emc�U
fi�:q�empbc`bU^beg�/aJ^begf3\�pbcjPSU4T,U�p�em\kcUX^_PSU�qSempbc`bU^beg�/aJ^_emfi\±p�^_U4z«empFq�U��ta6�iU/qZ>1��PkU�`bU4aipLq�empbc`bU^bU8TVfrqSU��meg\Sn
p�^_etcj°�pQ`_emniP=^�a6�Qa6��^bfV^_PSU8zke¢�U���ni`bemq�q�etp_c�`_U�^_em�4aJ^begf3\�lr¬Jao`bemao^_emfi\kai�%aizSzS`bf3a3cjPSU4p�f�'%U�`�fi^_PSU4`�cjPSfietcU/p�l
U/p�z{U4c�emai�g�m� ��PSU4\�¯)\Se^bU±U��mU�TVU�\=^"TVU^bPSf�q�etpV�kp_U4q µ¥��eg^_PSem\��:�S�mU�`_h ��aon3`bai\SniU+�¥fi`bTVai�getp_T (�+<+�)Hl�fi`
aizkao`_^8�¥`bfiT	e^ ( ~Q+H)·¶�±Z]\²T"ao\r�@c4aip_U4p4l�PSfJ��U�¬3U�`/l�^_PkUªq�etp_c�`_U�^_em�4ao^_emfi\¨fo�Q^_PkU+fi`bemniem\kao�:c�fi\=^_em\r�Sfi�kp
TVf�q�U4�{etp TVa3q�U�aip�p�emTVzS�gU�aip z{f3pbp�em�S�mUL�8� `4� ^4�>zSeg¢�U��%ni`bemq�l3^bPr�kp1�remU��tq�em\Sn&���P
�L�:^_PSU�pbaoTVUFq�etpbc`bU^_U
zk`_f3�S�gU4T"p�^_fV�)UXp_fi�m¬iU/q+a3p�^_PSf=p�UXa3p_p_f�cetaJ^_U/q¡��eg^_P�^_PkU8T,em\SemTVeg�/aJ^_emfi\�fo��q�etp_c�`_U�^_U�U�\kU�`bniemU4p4�
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OQPSU pw^jao\kqSai`bq�q�U4\kp_U:U4p�^_emT"aJ^_f3`�q�U¯)\SU4q8a3p�^_PkU:TVeg\SemTVeg�/aJ^begf3\8fo� F µ¥fi` ��¶�emp�niU�\kU�`jao�H��Z©^�etp�fi\S�m�
�)aip_U4qªfi\�^_PSUXa3p_p_�STVz�^begf3\kpQfo�>�g�kT,em\kai\kcUXc�fi\kp_U�`b¬JaJ^_emfi\¨µ·¯)`bp�^�^_U4`_T¡¶Qao\)qªfi��p_zkaJ^bemai��p_T,frfi^_PS\SU/p_p
fi� ^bPSU"TVfo^begf3\'µ;p�U/cfi\)qD^bU�`bT¡¶d�"Z©^�q�frU/p�\Sfo^X`bU��m�«fi\¨ao\r�«zk`_emfi`8°r\SfJ���mU4q�n3U,ai�)f3��^8^w�rzSetc�ao�>�)�Semq
�)fJ��p���OQPSetpQemp�^_PSU8etp_p_�SU���UF^b�S`b\ª^bfV\SfJ�8�

� � �X������V���j��� ���V��������X�

OQPkU±fiz�^bemc4ao�gh;�kfJ� cfi\)pw^b`baieg\=^"U4�=�kao^_emfi\'PkaipV°r\SfJ��\£�megTVeg^baJ^begf3\kp"��PSetcjP£c�ao\£�{U±zkao`_^_�m��c�eg`jc�kT�h
¬3U�\=^_U/q��YXLp�ai�g`bU4a3q��VT,U4\=^_emfi\SU/q¡em\+^bPSU�zS`_U4¬regf3�kpQp�U/cd^_emfi\�l3^bPSU�eg\S�k�SU�\)cU�fo���gf�c�ai�gem��U/q+qSao^baohHTVf�q�U��
qSU�¬remao^_emfi\kpLaipQ^bPSf3p_U8f�c�c�k`_`beg\kn"eg\±\Sfi^�^_frf"\Sf3emp_�ªp_eg^_�kao^_emfi\kpLfi`�em\Dp�T"ai�g��f�c4c�m�kp�emfi\±ai`_U/aip�c�ai\±�)U
ai�g�mU�¬retaJ^bU4qª�=�¡^_PSU8�kp_U8fo�>aV`_f3�S�kp�^�cf3p�^Q�¥�S\kc^_emfi\��:Z]\��k�kemq�emTVainiU4`_�3l3^bPSUXzS`bfi�k�gU4T empQT��kcjP�TVfi`bU
c�fiTVzS�mU¢��>Z]T"aoniU p�U/�=�SU�\kc�U4p `_U4zS`bU4p_U�\=^_em\SnX�)�Semq+zSPSU4\SfiTVU�\)a�U�¢rPkeg�Seg^�ao`bU4a3p:��PSU4`_UL^_PSU��m�STVeg\kai\kcU
�¥�k\kcd^begf3\�p_PSfJ��p PSegn3P¡^bU�TVz)f3`bai�)¬Jai`_etaJ^begf3\kp ai�gf3\SnX^bPSU�TVfo^_emfi\��>OQPkU4p_U ai`_U/aip1ai`_U fo�·^bU�\+^_PSU8cU4\=^_U�`
fi�Q^_`bemq�emTVU�\kp_emfi\kai�:TVfo^_emfi\)pX��PSetcjP²c�ai�kp�UV^bPSUªaizSz{U4ao`jao\)cUVfi`�^_PSU+qSempbaozSz{U4ai`bai\kcU"fi�Q�k�Setq¨TVao^�h
^bU�`F��e^bPSeg\«^_PSUX�kemq�emTVU�\kp_emfi\kai��¬remp_�kai�gem�4ao^_emfi\�zS�tao\SU3��OQPSU4p_UX`bU�niemfi\)p�ao`bUXaipbp�f�c�emao^_U4qª^bf+q�em¬iU�`bniU4\=^
TVfi^_emfi\kp ��PSetcjP¨eg\��)�SU�\kc�UVni`bU4aJ^b�g��^bPSU"p�P)aoz{U,fi�1^bPSU"¬iU4�gf�ceg^w��¯kU4�mq§em\@�tao`bniUVp��k`_`bfi�S\)q�eg\kn�ai`_U/aip4�
OQPkULU4p�^_emT"aJ^begf3\¡fo��^bPSU��i�BaizSzkai`_U4\3^ T,fi^_emfi\¡em\"^bPkaJ^Q°reg\kq¡fo��`bU�niemfi\)p:etp:^bPSU�`bU�¥f3`_U�fi��^_PkULPSemniPSU/pw^
emTVz)f3`�^jao\kc�U8ao\kqªemp�Pkao`jq��m�"z)f=p_p_eg�k�gU8��eg^_P�^_PkU8fiz�^bemc4ao�gh;�kfJ�Bcfi\)pw^b`baieg\=^QU4�=�kaJ^begf3\��

Z]\kp�^_U/aiq�fo��p�^_etcj°=em\Sn,^_f,^bPSUXem\3^bU�\kp_eg^w�+cf3\kp�U4`_¬Jao^_emfi\�aipbp��STVz�^begf3\�l���U zk`_f3z)f=p�U�PSU4`_U ^_f"`bU��m�¡f3\
^bPSU��k�Setq�cf3\kp�U4`_¬Jao^_emfi\+fi��T"aipbpQ�ta6�Bao�tp_f�°r\SfJ��\�aip.M;��� � �� ���� V ����Q��������Q>
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H7>� µ +4�3¶

��PkU�`bU � q�U4\Sfo^bU4p ^_PSU8q�U4\kp_e^w�¡fi��^_PkU��k�Setq�l 
 eg^bpQ¬3U��mfrc�e^w�¡ai\kq�q�eg¬ 
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� � .����

���
.����
� ( p�^bai\kqSp �¥fi`^bPSU�q�em¬iU4`_n3U�\kc�U1fo�{^_PkU�¬iU4c^_f3`�¯)U��tq 
 
���y�+����� ��>OQPkemp�W3�£U4�=�kaJ^begf3\,p�^_U4T"p>�¥`_f3T|^_PkU�aipbp��STVz�^begf3\

^bPkaJ^>^bPSU�^_U�TVz{fi`jao��¬Jao`betaJ^_emfi\�fo�)T"a3p_p���eg^_PSem\"aLn3eg¬3U�\�¬3fi�m�STVU�aoTVfi�S\=^jp�^bfL^bPSU�T"aipbp��k��¢�U4\3^bU�`beg\kn
^bPSetp�¬if3�g�STVU3����eg\kc�U

� ���E� ��
 �6
 $ ����
 . � � ��� 
 � µ +-+/¶

^bPSU8U4�=�kao^_emfi\�fo�>cfi\=^beg\r�Seg^w�¡T"a6�+ao�tp_f��{U8��`_eg^�^bU�\
�	�
� * .u$ ����
 . � � ��� 
 
H7-6 µ +/�i¶

=Fp�em\Sn,^_PkU�^_fo^jao��q�U4`_em¬JaJ^beg¬3U����
� 1 
 � �

� 1 .{$ � � 
 lr^_Pkemp�ai�mp_fV`_U/aiqSp5>� ��4* . � q�em¬ 
 
87-6 µ +4W3¶

ZwqSU�\=^_eg�¥�reg\Snª^_PkUVqSU�\kp_e^w�±��eg^_P@^_PkU,�m�STVem\kao\kc�U��¥�k\kcd^begf3\@f3\SU�n3U^jpL^bPSU�\§U¢Sa3cd^_�m��^_PkU,f3z�^_etc�ai�hH�kfJ�
c�fi\kp�^_`jaoem\=^¡U4�=�kao^_emfi\|µ �1�{�,+/¶¡��PSU�\£^bPSU@q�em¬iU4`_n3U�\kc�U�fo�8^_PkUDWi� aozSzkai`_U4\=^"�kfJ� ¬6ai\Setp�PSU/p��|OQPSU
c�fi\=^_em\r�Seg^w�+U4�=�kao^_emfi\�fi`bemniem\kao�m�g�"em\=^_`bf�q��kcU/q�eg\ (,+�~klS~=�D)>aip�a"qkaJ^baVTVf�q�U4���¥fi`LT,fi^_emfi\�U4p�^_emT"aJ^begf3\
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fi��em\=^_U4\kp�eg^w�¡^begTVU8¬Jao`b�reg\kn,emT"aon3U4pQPka3p��)U4U�\±p_eg\kc�U8eg\)cfi`bz{fi`jaJ^_U/q+em\±p�U4¬iU4`bai�{��fi`b°�p��1���S`_zk`_etp�em\Sn3�g�
¯)`bp�^>aizSzS�megU/q8^bf `bemnietqX�{frqS�8T,fi^_emfi\�U4p�^_emTVao^_emfi\F(�+4~Sl6~=�D)©loeg^�Pkaip��{U�U�\Vcf3\kp_emq�U4`_U/q8em\�^bPSU�cfi\=^bU¢r^�fi�
�)�Semq�egT"ainiU�`b�LU4e^bPSU�`��¥fi`>pbaJ^_U4�g�meg^_U1TVU�^_U�f3`_f3�gf3nietc�ai�oegT"ainiU4p
( ~-)=f3`��¥f3`�U�¢rz{U�`bemT,U4\=^bao�3�k�SetqXTVU/cjPkao\Setc�p
( ~K9D)H��Z©^�Pkaip�ai�mp_fF�{U�U4\�em\=^_`bf�q��kcU/q�em\,T,U/q�etc�ao��emT"aon3eg\Sn�q�f3TVaieg\�^_f�`bU4cfJ¬3U�`>Wi�Kq�U��¥fi`bT"aJ^_emfi\�¯kU��tqSp
fi�>^_PSU�PSU4ai`�^ ( ~i~�)�f3`�^_f�ao\kai�g�r�4U8�S�gfrf�q��kfJ� (,+ol +54*)©��Z]\Dai�g��c�aip_U4p4lS^bPSetpLTVf�q�U���Pka3p�zS`bfJ¬iU4\�a3pLai\
aizSz{U4ao�mem\Sn"ao�g^_U�`b\kao^_em¬iUF^_f"pw^jao\kqkao`jq+�m�STVeg\)ao\kc�U�c�fi\kp�^bai\kc�ªaipbp��STVz�^begf3\��

OQPSUL�kp�ULfo��cf3\=^_em\=�ke^w��U4�=�kaJ^begf3\,�¥fi`1emT"aon3U�p�U/�3�kU�\kc�U4p1ai\kao�m��p�etp>`bU��megU/p:fi\V^bPSU�Pr�rz)fi^_PSU/p�etp�^bPkaJ^
^bPSU�emTVainiUQ`bU^baieg\)p�^_PSU�T"aieg\VzSPr��p�etc�ai��zS`bfiz{U�`_^_emU4p>fo�{^_PkU�fi�kp_U�`b¬iU/q8�k�Setq���OQPSetp:c`beg^_etc�ao�kP=�rz{fo^bPSU4p_emp
etp�^w� fi�¥fi�tq�� ¿ em`bp�^,^_PSU��m�STVeg\kai\kcU��¥�S\)cd^_emfi\'etp"aipbp��STVU/q ^_f§�{U�p_fiTVU4PSfJ� `bU��taJ^_U/q ^bf§a@zkaipbp_eg¬3U
�=�kai\=^_eg^w�@^b`bai\kp_z)f3`�^bU4q¨�r�§^_PSU+�k�Setq��²�rU4c�fi\kq��m�il>^bPSU±�o� `_U4zS`_U/p�U4\=^baJ^begf3\¨fo�Fa��)�Semq²�¥fi�m�gfJ��em\SnDa
c�fi\kp_U�`b¬JaJ^begf3\@�ta6� etpXa3p_p_�STVU4q@^_fD`_U/p�z{U4c^�a«�o� c�fi\=^_em\r�Seg^w�DU4�=�kao^_emfi\���OQPSetp8�taJ^�^bU�`,aipbp��STVz�^begf3\
P)aipQ�{U�U�\�^bPSU�f3`_U�^_etc�ai�g�m�¡¬iU4`_eg¯kU/q+em\�^_PSU�c4aip_U�fo��^_`jao\kp_TVe^_^bao\)cU8emTVainiem\SnV�r� ¿ e^b��zkao^_`bemcj°:(�+6�D)�ao\)q
U�¢r^_U�\)q�U4qDeg\ ( ~�95)��¥fi`8q�e�'%U�`bU�\=^ �{fi`jq�U4`�c�fi\kqSe^begf3\kp��8Z]\@^_PkU,zk`_U/p�U4\3^���fi`b°���U,��eg�m��aipbp��STVU�^_PSU/p�U
^w��f"aipbp��kT,zS^_emfi\kp4��OQPSempQzk`_fJ¬retq�U4p��kp���eg^_P±ai\�ai�^bU�`b\kaJ^beg¬3UL^bfV^_PSUi�`�) �"3>� %�4* .\%%q�em¬!�V
87 6 µ +�~=¶

BLfJ� U4¬iU�`/l�a�qSao^ba�TVfrqSU��:�ka3p�U/q§fi\@^_PSU+c�fi\=^_em\r�Seg^w�«U4�=�kao^_emfi\¨p�Pkai`_U/p�p�f3T,U"�memT,eg^bao^_emfi\kp���eg^_P
f3\SU,�kaip_U4q±f3\«^bPSUVfiz�^bemc4ao�gh;�kfJ�|c�fi\kp�^_`jaoem\=^FU4�=�kao^_emfi\��8Z©^8etp PSegn3PS�m�«p�U4\kp�eg^_em¬iU�^_fª^_PSUVzS`bU4p_U�\)cU�fi�
\kfietp�U+ai\kq¨etpX¬iU4`_�§�S\S�mem°iU��m�@^_f«PSf3�mq²U�¬iU4`_�r��PSU4`_U3� �@U"^bPSU�\�p��Sn3niU/pw^X^bf«Pkai\kq��mU¡^_PkUªcf3\=^_em\=�ke^w�
U/�=�kaJ^begf3\±��e^bPDa"`bfi�S�kp�^Lz{U�\kai�^w�ª�¥�S\kc^_emfi\«em\«f3�S`FqSao^ba"TVf�q�U4� µ¥em\±^bPSU�pbaoTVUX�Qa6��a3p���U�q�etq��¥fi`
^bPSU8fizS^_etc�ao�%�)fJ�Bcf3\kp�^_`jaoem\3^Qem\ª^bPSU8niU4\SU�`betcLTVf�q�U���fo�>U4p�^_emTVao^_emfi\)¶�

OQPSU�fo^bPSU�`�zS`bfi�S�mU�T etpX^bPkaJ^,^_PSU�cf3\3^beg\r�Seg^w�¨U4�=�kao^_emfi\²etp�`bU��taJ^bU4q§^bf«�k�Setq P���	��5M����Vªao\)q \Sfo^
^bf²zkai`�^bemc��gU �� ��WL	��<M;�H� �H� ��� ( W 9D)H� =L\S�meg°3UD�S`begn3P=^_\SU/p_pªcfi\)pw^jao\kc��B%'�(��. �v�(���F�+*M. ? �N
 %'���)�+*+�
��PkemcjPVcf3\kcU4`_\kp>q�etp_zS�ma3cU4T,U4\=^bp4loe^�^bPr�kp:c�ai\S\Sfi^>�{U�q�em`_U/cd^_�m��em\kc�fi`bz)f3`bao^_U4qX��e^bPSeg\¡ai\�em\kc�`_U4T,U4\=^bao�
T��S�g^_em`_U/p�f3�g��^begf3\�f3`¡T��k�^begn3`_etq²�¥`jaoTVU4� f3`_°%��O�f²cfiz{U±��eg^_P£^_Pkemp"zk`_f3�S�gU4T�l��mU^¡�)p¡aipbp��kT,U�^bPkaJ^
^bPSU¡¬3U��mfrc�e^w�D¯kU��tq¨etp�p�^baJ^begf3\kao`b�D�{U^w��U�U4\¨^_PSU+eg\kp�^bai\=^bp�*8ai\kq&*'.��i*d��OQPkU¡eg\=^bU�ni`jaJ^begf3\¨fo�Q^_PSU
qSe6'%U�`bU�\=^_etao�{U4�=�kao^_emfi\Dµ +�~r¶>�¥`bfiT ^_emTVU *:^_fX^begTVU=*#.��I*1�=emU��tqSp�a�\kU��KU¢�zS`bU4pbp_egf3\"fo��^bPSUFem\=^_U4\kp�eg^w�
¬Jai`_etaJ^begf3\8>

%'�(�A.��i* ���������5*�.��i*+�Q
 %'���)�+*+�����
	��^@�i*�q�em¬L�-�������*6 µ +/�i¶

OQPSetp,U4�=�kao^_emfi\¤c4ao\²\SfJ� p_U�`b¬iUªaip�^_PSU��kaip_etp�c�fi\kp�^_`jaoem\=^�fo�FaD\SU�� �k�Setq²TVfo^begf3\²U4p�^_emT"aJ^_f3`4�
��U^�^beg\kn��i*�
 ? �¥f3`L\Sfi^baJ^begf3\kao��cfi\r¬3U�\SemU�\kc�Uil{a"`_f3�S�kp�^�U¢�zS`bU4pbp�emfi\�fi��^bPSU�`bU4p_�S�g^_em\Sn+qSao^baohHTVf�q�U��
etp5>

� �
g�� %��(�A.C�v�����F�+*�. ? �����
	��ÏqSeg¬��v�(���+�'@O%'���)�+*+��� �	
 6 µ +543¶

OQPkU±^_U4`_T����
	��;q�eg¬����(���+�¡a3c�c�fi�S\=^bp"�¥fi`"^bPSUDem\=^_U�\)p�eg^w���mf3pbp"f3`¡n3aieg\£U¢�PSem�Seg^_U/q£�=��^_PkU«�k�SetqKaJ^
�mf�c�ao^_emfi\kpª��PSU�`bU«^bPSU§T,fi^_emfi\Bemp�q�em¬iU�`bniU4\=^4� ¿ f3`ªU�¢�aiTVzS�gU3lLem\Bc4aip_UDfo��T,fi^_emfi\���eg^_PBz)f=p�eg^_em¬iU
qSeg¬3U�`bniU�\)cUilo^_PSU4`_U�etp:a��mf3pbp�fo�%eg\=^bU�\kp_e^w�3li��PSetcjPVemp ao�m��^_PkU�TVfi`bU�emTVz)f3`�^jao\=^�^_P)ao\¡q�em¬��������>etp��tao`bniUi�
�§ULc4ao\V\Sfo^bU�^_P)aJ^1eg��q�eg¬����(���Q
H7¡µ;aip�em\"em\kcf3T,zk`_U/p_p_eg�k�gUQ�k�kemqSpj¶dl=��U�U�\kqV�Sz"��eg^_PV^bPSU��S`bemniP=^_\SU/p_p
c�fi\kp_U�`b¬JaJ^begf3\ªaipbp_�STVz�^_emfi\	%'���M.O���(�����+*�. ? �y@O%'���)�+*+��fi�>p�^bai\kqSai`bq+fiz�^bemc4ao�%�kfJ� ^_U4cjPk\Sem�=�SU/p��
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OQPSetp8em\=^_U�n3`bao^_U/q«¬iU4`bp_emfi\«fi� ^bPSU"cfi\=^beg\r�Seg^w�«U4�=�kao^_emfi\§PkaipF^bPSU¡aiq�¬Jai\3^jaon3U�^bf�qSU4ao��U�¢�zS�getceg^_�m�
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OQPkU�^w� f"TVfo^begf3\�U4p�^_emTVao^_emfi\�^_U/cjPS\Set�=�SU4p8µÏniU�\kU�`bemc8ai\kq�q�U4q�etc�ao^_U/qªf3\SU4pj¶�Pka6¬3U �{U�U4\«aozSzk�gemU4q�ao\)q
c�fiTVzkai`_U/q"fi\+�¥fi�S`Qp��r\=^_PkU^_etc p�U/�3�kU�\kc�U4p��S�Sem�^Q�r�¡aozSzk�g�rem\Sn,a�°r\SfJ��\¡TVfo^begf3\¡^bf,a�`_U/ao� ( U^bU�f=p_ao^
emT"aon3Ui�8OQPSUX^bPS`bU�U�¯k`bp�^�U¢SaoTVzS�mU4p ao`bU�q�U4zSetcd^_U/q«em\«¯kn3�S`bU,���8OQPSU4�«ao`bU�`bU4p_z)U/cd^beg¬3U��m��cjPkai`ba3cd^bU�`_h
em��U/qV�r�,aXp_�r\=^_PSU�^_etcLq�em¬iU4`_n3eg\Sn8TVfi^_emfi\«µ ¿ emnk�:��
o¶dlra8`bfo^jaJ^_emfi\)ao�STVfo^begf3\«µ ¿ emnk�:��/¶dlrao\kq"aXp_��em`_�meg\kn
TVfi^_emfi\ µ ¿ emnk��� R ¶� OQPSU�¬6ai�g�kU8fo��^_PSU�qSeg¬3U�`bniU�\)cU8ao\kq�c��S`_��aozSzS�memU4q±ao`bU�niem¬iU4\ªem\�^bai�S�gU��S� OQPSU/p�U
p_�r\=^_PSU�^_etc¡p�U/�=�SU�\kc�U4p8P)a6¬iUV�)U4U�\²cjPSf=p�U4\§^_f«U4¬6ai�g�)aJ^_UV^bPSU+�{U�\kU¯S^�fi�Q^_PSU¡\kU��´q�em¬3h]c�k`_�:`bU�n3�S�tao`_h
em�4ao^_emfi\ª^_U4`_T�� �§U8�getp�^�eg\�^jao�S�mUX��^_PSUXa6¬3U�`jaoniU q�em¬iU�`bniU4\kcU8ai\kq+¬3fi`_^_etceg^w�¡U4p�^_emT"aJ^bU4q�`_U/p�z{U4c^_em¬iU4�g�
��eg^_P¡^_PSU `_f3�S�kp�^:¯k`jpw^_hHf3`bqSU�`:`bU�n3�S�mai`_em�4ao^_emfi\±µ�4=¶:ai\kq"��eg^_P¡^bPSUL`bfi�k�kpw^�aiqSaiz�^_U/q¡q�em¬3h]c�k`_�{fi\SU�µ;�i�3¶d�
¿ �S`_^_PSU4`_TVfi`bUil�^_f«aipbp_U4pbp ai�mp_f�^_PSU+�kp�U��¥�S�m\SU4pbp�fo��^_PSU+`_f3�S�kp�^�z{U�\)ao�g^w�«^_U4`_T eg\§^bPSU+aiqkaoz�^bU4q§q�eg¬=h
c��S`b��`bU�n3�S�mai`_em�4ao^_emfi\�l)� U,niem¬iU�^_PSU,`bU4p_�S�^jpLzk`_fJ¬retq�U4q��r�«a+�=�ka3q�`jaJ^_etcX¬3U�`jp�emfi\±fi�:^_Pkemp�p_T,frfi^_PS\SU/p_p
^bU�`bT���OQPSU/p�U�^_PS`bU�U�°rem\kqSp:fi�{`bU�n3�S�tao`beg�/aJ^_emfi\,Pka6¬3U��{U�U4\¡aipbp�f�c�emao^_U4q,PSU4`_UQ^bf�^_PSUFp_aiT,U�`bfi�k�kpw^1qkaJ^ba
TVf�q�U4�{�)aip_U4q¡f3\¡^bPSU�fiz�^bemc4ao�{�kfJ� c�fi\kp�^_`jaoem\=^ U4�=�kao^_emfi\+�¥`_f3T´��PSemcjP+^_PSU8p_�r\3^bPSU^bemc p_U4cf3\kq¡emT"aon3U
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¿ emni�S`bU±��> ��� ��� �;��	 �C���U�;�*����� �� ��I � �UP5 ���E�	��7MOJQ���Q�3�H	 � ��� 
 �7GT�H�;��	6�N� � �:��V��Q� J���� �M:���P��HG�I<���LM;�
� ���P9
c7-6 5 �	�
� � � GT�H����	�� � � �&��V��Q� J������M�GT���R�������� � M���G�	#
 @z7 6 5 �	��� R � GT�H����	�� � � �&��V��Q� J���� �M��;�Y�G�	
� �O���P��DM���G�	 �6
�t7-6 5 �/@z7-6 5 ���
��PkU�`bU �%'�����6
 %'���).����(���F�+*F. ? ��etp�^_PSU `_U/cfi\)pw^b`_�kc^_U/q�egT"aon3U:fi�S^baoem\SU/q8�r� aizSzS�m�=em\SnL^_PSU U4p�^_emTVao^_U/q
TVfi^_emfi\,¯kU��tq,^_fX^_PSULp_U4c�fi\kq,emT"aoniU3l3ai\kp � � � etp>^bPSU�emTVainiU�p_eg�4Ui�>OQPSetp1�=�kao\=^be^jaJ^_em¬iU�TVU/aip_�S`_U�etp:ai\
em\kq�etc�ao^_f3`1ao�{fi��^�^bPSUL�=�kai�geg^w��fi�)^bPSU�U/pw^begT"aJ^bU4qVTVfo^begf3\V¯kU��tq ���L�<�HG ��JQ�@���;�;��� WL������1� � EHG�6I*JK���L�H�;�
M;�������U���LM�VJ� ¿ f3`V^_PSU/p�U«p_�r\3^bPSU^bemc�U�¢�aiTVzS�gU/pV�S�Sem�^ªfi\�^_Pkao^+aipbp��STVz�^begf3\�l�e^¡etp,^_PSU4\Ka¨`_U4�gU4¬6ai\=^
U4¬Jao�m�kaJ^begf3\�c`beg^_U�`bemfi\�� �§U�ao�tp�f `bU�z{fi`_^�^_PkUQa6¬3U�`jaon3U1q�em¬�ao\kq�c�S`b�Hlicf3T,zk��^_U/q�aip����
	�� q�em¬��� d��� f � ao\)q
� �
	�� c��S`b� �� d��� f � ��OQPkU4p_U `bU4p_�S�g^bp�p�PSfJ�²c��gU/ao`b�g� ^bPSU�p_�Sz{U�`begf3`_eg^w��fo�S^bPSUQaiqSaiz�^_U/q�q�em¬=h©c��S`_�rp_T,frfi^_PS\SU/p_p
^bf«`bU4cfJ¬3U�`�qSeg¬3U�`bniU�\=^�ai\kq `bfo^bao^_emfi\kai�:TVfo^begf3\kp�l>�S�S^,aJ^Va«q�f3�S�S�mUªczk� ^_emTVU+U¢�z{U�\kp_Ui�7/�U4p_emq�U/p�l
c�fiTVzkai`_U/q ^_f a§�=�kaiq�`jaJ^bemc�q�em¬=h©c��S`_��p_TVfrfo^_Pkeg\Sn@^_U4`_T�l ^_PSU��kp_U�fo��a@`bfi�k�kpw^"z{U�\kai�^w�¤egTVzS`bfJ¬iU/p
p_�megn3P3^b�g�@^_PkU+aic4c�S`jaic��Dfo�Q^bPSU+`bU4p_�S�g^bp8�¥f3`�a±TVf�q�U/pw^,eg\kc�`_U/aip_U"fo��cf3TVzS��^bao^_emfi\¨^begTVUi�DZ©^�etp�ao�tp_f

O�ai�S�gUX��> ¦ f3TVzkao`jaJ^beg¬3U y�U/p��k�^jpQ�¥fi`L�r�r\=^_PkU^_etc ( fi^_emfi\kp
� �UI���	,��G� �D�������� �Ïq�em¬ �_c��S`_�o� �C�O����� �H�Q��GT��� G�GO��G ��P��HGT�5I<��q�eg¬ ��P��HGO��I ��c�S`b� � 
�� � �� �
y�f3�S�kp�^Qn3U�\SU4`_etc �t7-6 5 �37-6 7)� � 2-6 � � 7-6 7�� @z7-6 747 2 ?�5�� p�F�ka3q�`bao^_etcFqSeg¬=h]c�S`b� �t7-6 5 �37-6 7)� ?4? 6 � 1 7-6 ? �27 1 7 6 7)7 ? � 5 � � p
y�fi�S�kp�^Lq�em¬=h©c��S`_� �t7-6 5 �37-6 7)� ������� � !"��� ��#�$ %G6 %�%�& 5 �473p
y�f3�S�kp�^Qn3U�\SU4`_etc ��7-6 7 � @z7 6 5 � � ? 6 � ? 7-6 7'� @z7 6 ?)? ? 2 � p�F�ka3q�`bao^_etcFqSeg¬=h]c�S`b� ��7-6 7 � @z7 6 5 � ?(� 6 5&5 @z7 6 7 ? 5&5 @z7-6 ? � 2 � 5 2��3p
y�fi�S�kp�^Lq�em¬=h©c��S`_� ��7-6 7 � @z7 6 5 � �*)+�-,�! @.% 6/%�%�0 »1!"��� ,�#�� 5 � 1 p
y�f3�S�kp�^Qn3U�\SU4`_etc ��7-6 5 � @z7 6 5 � ���?6 1 � 7-6 7�� @z7 6 7 � ? 2 � p�F�ka3q�`bao^_etcFqSeg¬=h]c�S`b� ��7-6 5 � @z7 6 5 � ? � 6 2 5 7-6 ? �2� � @z7-6 ? � 2 ? 5 1 �3p
y�fi�S�kp�^Lq�em¬=h©c��S`_� ��7-6 5 � @z7 6 5 � � 34�-$�5 !"��� ��3�! »1!"��� ��6�$ 5 � � p
�=�Seg^_U em\��¥fi`bT"aJ^_em¬iUL^_fVcf3T,z)ao`bU�^_PkU q�e�'%U�`bU�\=^�T,fi^_emfi\"¯)U��tqSpQao\kqªq�eg¬ �oc�S`b�%U4p�^_emTVao^_U/p1zS`bfJ¬remqSU4q"�r�
^bPSU�qSe6'%U�`bU�\=^FaizSzS`bf3aicjPkU4p4� �§U�zk`_U/p�U4\3^�em\±¯kn3�S`bU4pLWklk~�ao\kq«�,�¥f3`�^bPSUX^bPS`_U4U�q�e�'{U4`_U4\=^ p_U4�=�SU�\)cU4p
^bPSU¡TVfo^begf3\ ¯kU4�mqSp�ao\kq§^bPSUªc�fi`b`_U/p�z{fi\)q�eg\kn�T"aizkpXfi��qSeg¬3U�`bniU�\)cU¡ao\)q¨¬ifi`_^_etceg^w�DU/pw^begT"ao^_U4q¨��eg^_P
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µ��o¶ µ 
o¶ µ �/¶ µ R ¶
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µ��o¶ µ 
o¶ µ �/¶ µ R ¶
¿ emni�S`bU�~ >�� � ���U��� ����L��	 � ���������� �C��������LP �H	,�1���L�1M;��G�GT����WQ���3���� I P*��G�� �M����V1�H��� �� ���R�;�&�Y���J �
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¬retp��)ao�meg�/aJ^_emfi\)p�c�fi\�¯k`bT ^_PkU �Ïa3cd^>^_P)aJ^:a niU�\kU�`bemc U4p�^_emT"aJ^_f3`�µÏU�¬3U�\,eg\kc��g�)q�eg\kn `bfi�k�kpw^��¥�S\kc^_emfi\kpj¶�c�ai\
P)ao`jq��g�D`_U/cfJ¬iU4`L^bPSUV^_`b�SU¡q�em¬iU4`_n3eg\kn �6`bfo^jaJ^begf3\kao��T,fi^_emfi\kp4�¡OQPSU¡q�em¬=h©c��S`b��`_U4ni�S�tao`beg�/aJ^begf3\DaozSz{U4ai`bp
^bfV�)U��Ïai`�T,f3`_U�`bU��memai�S�mUF^bfVU4p�^_emTVao^_UXp_�kcjP�U4pbp�U4\3^bemai��cfiTVz{fi\SU4\=^bpQfo���k�Setq�TVfo^_emfi\��

O�f�p�^_�kqS��^bPSUL�{U�P)a6¬=emfi` fo��^bPSUFqSao^baohHTVf�q�U��)�kaip_U4q¡fi\¡cf3\=^_em\=�ke^w�VU4�=�kao^_emfi\�l=��U�Pka6¬iUFcfi\)p�etq�U�`
aD�¥fi�k`�^bP�p_�=\=^bPSU^bemc�p�U/�=�SU�\kc�U§µ¥¯kni�k`_U 43¶�²OQPSemp"p_U4�=�SU4\kcU�p�emT��k�mao^_U4pVa§q�em¬iU�`bniem\Sn«TVfi^_emfi\¤��eg^_P
qSeg¬O
 7-6 5 aic4cfiTVzkai\SemU4q§�r�«^_PkU+cf3`_`bU4p_z)f3\kq�em\Sn��gf=p_p�fi�Qem\=^_U4\kp�eg^w�Dzk`_U/q�emc^_U/q@�r�@U4�=�kaJ^begf3\Kµ +/�3¶d�
( fi`bU,zk`_U/cetp�U4�g�3l�aic4cfi`jq�em\Sn�^_f�fi�k`XTVfrqSU��Hl�^_PkU¡eg\=^bU�\kp_e^w�Dfo��^_PSU+p_U4c�fi\kq@emTVainiUVetp8� U4egn3P=^_U4q@U�¬=h
U4`_�r��PSU4`_U��r� ���
	�� @�qSeg¬ �x� �+��
����
	��+@z7-6 5 �Q
}7 6 � ? �k� �F\�^_PkempFp�U/�3�kU�\kc�Uilk��UXPka6¬3UXcf3T,z)ao`bU4qª^_PSU
n3U�\SU4`_etc ^_U/cjPS\Set�3�kU��)aip_U4q,fi\�^_PSU�f3z�^_etc�ai���kfJ�'cfi\)pw^b`baieg\=^>��e^bP¡aL¯)`bp�^�h©fi`jq�U�`�p_TVf=fi^_PS\kU4pbp�liai\kq�^_PSU
c�fiTVzS�mU^bU¡q�U4q�etc�ao^_U/q aozSzS`bf3a3cjP§c�fi\kp�^_eg^_�S^_U4q¨fi��a±q�eg¬=h]c�S`b�:`bU�n3�S�mai`_em�4ao^_emfi\§aipbp�f�cetaJ^bU4q@^_f«a±qkaJ^ba
TVf�q�U4��`bU��m�reg\Sn+fi\±^bPSU�c�fi\=^_em\r�Se^w��U4�=�kao^_emfi\�� OQPSU�f3��^baieg\kU4q�`bU4p_�S�^jpFai`_U�p�PSfJ��\±em\ ¿ emni�S`bU�9r�@XLp
U�¢�z)U/cd^_U/q�l=^_PSUFniU4\SU�`bemcLU4p�^_emT"aJ^_f3`1etp ai�kp_fi�m��^_U4�g�V\Sfi^�aiqkaoz�^bU4qV^bfX^_Pkemp1^w�rz)U fo��p_e^b�kaJ^begf3\kp µÏp_U�U ¿ emnk�
9�µ��o¶>ai\kq�µ 
o¶�¶d�>OQPSUQ�S`begn3P=^_\SU/p_p>cf3\kp�^bao\)c�Xcf3\kp�^_`jaoem\3^>etp�em\kq�U4U4q,�S\kai�S�mU ^bfFT"ao^bcjPVcfi`b`bU4p_z)f3\kq�em\Sn
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µ��o¶ µ 
J¶
¿ emni�S`bU.4�> � � ��� G�6I-��L��	 �C���U�;���H��� ����5I<���UPD ���EH	�� M;J����Q�3�H	 �	��� 
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z{fiem\=^bp4� ¿ emni�k`_U&9¨µ �4¶�zk`_U/p�U4\3^jp�^_PkU+`bU4p_�S�^jpXcf3`_`bU4p_z{fi\kq�em\Sn�^_f«^_PSU¡zk`_f3z)f=p�U/q§qSU4q�etc�ao^_U4q¨TVf�q�U4�;�
OQPkUXa6¬iU�`jaon3ULq�em¬iU4`_n3U�\kc�U fi��^bPSU�^w� fVTVfo^begf3\�¯kU��tqSp�etpQ`_U/p�z{U4c^_em¬iU4�g�+qSeg¬D
87 6 7 �'� 2��¥fi`Q^bPSU8niU4\SU�`betc
U/pw^begT"ao^_fi`�ao\)qDq�em¬	
7-6 5 7�� ? �¥f3` ^_PSUVq�U4qSemc4aJ^_U/q«U/pw^begT"aJ^bfi`/���rem\kcU�^_PSetp�p��r\=^_PkU^_etc�U¢SaoTVzS�mU��Qaip
z{U�`_�¥U4c^_�m�+cf3TVzS�getao\=^Q��e^bP�^_PSU�em\3^bU�n3`bao^_U4qªcf3\3^beg\r�Seg^w�"U4�=�kao^_emfi\�l�\kfo^�T��kcjP�p�Pkfi�S�tq+�{U8cf3\kc�m�kq�U/q
�¥`bfiT®^bPSemp�cf3TVzkao`bemp_fi\�liU¢Sc�U�z�^�^_Pkao^1^bPSU qSU4q�etc�ao^_U4q¡T,f�q�U4�%zS`_fJ¬retq�U4p1cfi\)p�etpw^bU�\=^ U/pw^begT"ao^_U4p em\¡^_Pkemp
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OQPkU,n3�gf3�kao��fizS^_emT,em�4ao^_emfi\§fo��0� ����� �q�Femp8c�fi\kqS�kcd^bU4q«��eg^_P§^bPSUVZ ¦ ( q�U�^_U4`_TVem\Semp�^_etc,TVeg\SemTVeg�/aJ^begf3\
TVU�^_PSf�q ( 4�)©��Z©^�emp�eg\Seg^_etao�mem��U4q¨�r�@^_PSU+T,em\SemTVeg�4U�`�fi�Q^_PSU"¯)`bp�^X^_U4`_T	fi\k�g�£µ¥eH� U3�gl�^bPSU¡�Sem\kao`b�DT"aiz
a3p_p_f�cetaJ^bU4q"^bf,^_PSU�^bPS`_U/p�Pkfi�tq�eg\kn,fi� �,aJ^��mU�¬3U�����¶d�

¿ emni�S`bU4p +�9@µ¥`bU4p_z���+D23¶ zS`bU4p_U�\=^jp8q�U^bU4cd^begf3\ `_U/p��k�^jp��¥fi`�a�z)aoem`8fo��egT"ainiU4p�fi�Q^_PSU"�QaJ^bU�`X¬Jaoz{fi`
p_U4�=�SU4\kcU"µÏ`_U/p�z���^bPSU8eg\S�¥`baohH`bU4q�p�U/�=�SU�\kc�U/¶�

�§U�zS`bU4p_U�\=^Fai�mp_f"`bU4p_�S�^jp�f3��^baieg\SU/q±fi\«ai\Sfo^bPSU�`Leg\��¥`jaJh©`bU4q ( U�^_U�f=p_ao^Lp�U/�=�SU�\kc�U�p_PSfJ��eg\kn+p�f3TVU
c�fi\r¬iU/cd^beg¬3U�c��gf3�kqSp>��PSf=p�UQ�Szr�Qao`jqXTVfo^begf3\�`bU4p_�S�g^bp>em\Va�q�em¬iU4`_n3U�\=^�TVfo^_emfi\,em\�^bPSUL�o�£emT"aon3U�zk�mai\SUi�
OQPkU U�¢r^_`jaicd^begf3\¡fo�>p��)cjPªp�^_`b�kcd^b�S`_U/p�empQfi��aic^_�kai�%egTVz{fi`_^bao\)cUF�¥fi`Q� U/aJ^bPSU�`��¥fi`bU4c4aip�^_em\Sn�p_em\kcU ^_PkU��
ai`_UL`_U/p�z{fi\kp_em�S�gUFfo��p_�kqSqSU�\ªai\kq"¬remfi�mU�\=^ TVU^bU�f3`_f3�gf3nietc�ao�kU�¬iU4\=^bp µÏp_�kcjPªa3p p_PSfJ��U�`jp�l=pw^bfi`bTVp4lm�g�m� ¶�>Z]\
^bPSU4p_U�^_Pk`_U4U�p_U4�=�SU4\kcU/p�lr^bPSUXU/pw^begT"aJ^bU4q�q�U�^_U4c^_emfi\�T"aozkp�p_U�U4T ^bfVc4aoz�^b�S`bUXcfi\)p�etpw^bU�\=^_�m�"^bPSU8T"aoem\
ai`_U/aip�fo�>¬if3`�^bemc�e^w�ªao\kq�q�em¬iU�`bniU4\kcU3l���PSU�`bU4a3p�^_PSUXaizSzS�memc4aJ^begf3\ªfi��^bPSU�pbaoTVU�U¢r^_`jaic^_emfi\ª^_U4cjPk\Sem�=�SU
f3\"^_PkU�¯kU4�mqSp zS`bfJ¬remq�U/qV�r��^bPSULn3U�\SU4`_etc�TVf�q�U��%q�frU4p \Sfi^ zS`bfJ¬remq�UFp�U4\kp�em�S�mUL`bU4p_�S�g^bpLµÏU�eg^_PSU4` \kfo^_Pkeg\Sn
p_emni\Seg¯)c�ai\=^Qf3`LaVT��)cjP�^_frf"\Sfietp_�ªq�U�^_U4c^_emfi\�T"aoz)¶��OQPkU�q�em¬iU�`bniU4\kcU8ai\kq�¬ifi`_^_etceg^w�+U/pw^begT"ao^_U4q��r�
^bPSU ��a6�Vfo��^_PSU zS`bfiz{f3p_U4q¡q�U/q�etc�aJ^bU4q+T,fi^_emfi\ªU4p�^_emTVao^_f3`�c4ao\"^bP=�)p�c�fi\kp�^_eg^_�S^_U ¬6ai�g�)ao�S�mUFem\SzS�S^bp �¥fi`
U�¢r^_`jaicd^beg\kn�p_emT,zk�g�§°reg\SU4T"aJ^_etc,�¥U4ao^_�S`bU4pXfo��eg\=^bU�`bU4p�^Xeg\¨\r�ST��{U�`�fo��aozSzk�getc�ao^_emfi\kp4�ªOQPSetp8etp�a�\SU4�
U4¬remq�U4\kcU�p_�SzSz{fi`_^_em\Sn ^_PSU�`bU��mU�¬Jai\kcU�fo�)^_PSU�zS`bfiz{f3p_U4q�q�U4qSemc4aJ^_U/q,T,f�q�U4�r�¥fi`>�k�kemq,TVfo^begf3\,ai\kao�m��p�etp��

� � �X�F% 
�������X�

Z]\¨^bPSetpXzkaiz)U4`4l�� U+Pka6¬iUVzS`bU4p_U�\=^_U/q a�\SU�� TVU^bPSf�q§�¥fi`�U4p�^_emTVao^_em\Sn��k�Setq¨�kfJ��p8�¥`_f3T emTVainiU+p_Uh
�=�SU4\kcU/p���OQPkempLT,U�^_PSf�q±etp ao\±U¢r^bU�\kp_egf3\±fo�>^_PkU�U�\kU�`bni�=hH�)aip_U4q�niU4\SU�`bemc�`bfi�k�kpw^FT,f�q�U4�mpL��PSU�`bU�ai\
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f3��vwU4c^_em¬iU8�¥�k\kcd^begf3\�l�cfi\)pw^be^b��^_U/q±fo�1qSao^baohHTVf�q�U���^_U4`_T eg\@aipbp�f�cetaJ^begf3\���e^bP@a¡p_TVf=fi^_PS\kU4pbp�zS`begf3`4l
etp,^_f¨�{U�T,em\SemTVeg�4U4q�� /�fo^bP²^_U4`_T"pVPka6¬3Uª�{U�U4\'p_z{U4ceg¯)c4ao�m�g�¤qSU4p_egn3\SU4q²^_f p��ke^¡emT"aoniU�p_U4�=�SU�\)cU4p
`bU�zk`_U/p�U4\3^beg\kn��k�kemq�zSPSU4\SfiTVU4\ka,U�¬if3�g¬rem\Sn,eg\�^_emTVUi�

OQPSU§qSaJ^jaJh©TVfrqSU��Fai`_etp_U4pV�¥`bfiT ^_PkUDT"aipbp+c�fi\kp_U�`b¬JaJ^_emfi\£fi�8�k�Setq£�kfJ� °r\SfJ��\�aip7MO���Q����Q�����V
����Q��������)��XL\@em\=^_U4ni`jaJ^_emfi\@fo� ^_PSetp8U4�=�kao^_emfi\@Pkaip8ai�g�mfJ� U/q«�kp ^bf±q�U¯k\kUVa�\SU4� qSao^baohHTVf�q�U��>^bPkaJ^
c4ao\«�{U,U�T��{U4qkq�U4qD��e^bPSeg\§ao\@eg\kc�`_U4TVU�\=^bai��TVem\SegTVem�4ao^_emfi\DpbcjPSU�TVU3��OQPkU,p_TVf=fi^_PSem\Snªzkao`_^Ffi�:^_PSU
TVf�q�U4�)etp:�ka3p�U/qVfi\"^bPSULetq�U/a8fo��q�em¬=h©c��S`b�k`bU�ni�k�mai`_em�4ao^_emfi\�� �@UFPka6¬iU�p_PSfJ��\V^_P)aJ^1^bPSULfJ¬3U�`jao�m�STVf�q�U��
T"a6�@�)UªegTVzS�mU�TVU�\=^bU4q²a3p8^_PkU+TVeg\kegTVem�4aJ^begf3\ fo�La«qSempbc`bU^bU¡U�\SU4`_n3�«�¥�S\)cd^_emfi\¤`_U4�g�rem\Sn±fi\²a±\kfi\�h
p_�rTVT,U�^_`bemc�q�etp_c�`_U�^_em�4ao^_emfi\�fi�S^_PkUQqSeg¬3U�`bniU�\)cU ai\kqX`bfo^jaJ^begf3\kao�=fiz{U�`jaJ^bfi`jp���OQPkU�f3z�^_emTVeg�/aJ^begf3\�fo�)^_PSU
c�fiTVzS�mU^bU�TVf�q�U���emp p_U^Fem\@a¡T��S�g^_em`_U/p�f3�g�S^_emfi\ �JT��S�g^_emni`bemq�f3z�^_emTVeg�/aJ^begf3\±�¥`baiTVU���fi`b°¡�¥fi`FegTVzS`bfJ¬iU/q
�=�kai�geg^w�+ai\kqªp_z{U�U4q��

OQPSetpF\SU��|^bU4cjPS\kem�=�SU�PkaipF�)U4U�\«¬Jai�getqSaJ^bU4q±�{fo^bPDf3\Dp��r\=^_PkU^_etc�ai\kq±`bU4ai��p_U4�=�SU�\)cU4p4l%ao\kq±��eg^_P
^w��f�°reg\kqkp>fo� ( U^bU�f3pbaJ^>emTVainiU/p�µ¥em\��¥`baohH`bU4q,ao\)q��QaJ^bU�`�¬Jaoz{fi`�cjPkai\S\SU��tpj¶d�#�F\�^bPSemp:°=em\kq,fo��qSao^baF^_PSU
zk`_f3z)f=p�U/qªq�U/q�etc�aJ^bU4qªTVfo^_emfi\�U/pw^begT"aJ^begf3\�T,f�q�U4��Pka3p�q�U�TVfi\)pw^b`bao^_U4qªeg^bp�p_�Sz{U�`begf3`_eg^w�¡fi\�aVniU4\SU�`betc
`bfi�k�kpw^�^bU4cjPS\kem�=�SU3��Z©^ Pkaip1U4p_z)U/cetao�m�g��zS`_fJ¬3U4q,eg^bp:�)p�U��¥�S�g\kU4pbp:em\"`_U/cfJ¬iU4`_em\Sn ^_PkULcf3T,z{fi\kU�\=^bp1fo�%^_PSU
TVfi^_emfi\@^_Pkao^�ao`bU�fi��c`beg^_etc�ao��emTVz)f3`�^jao\kc�U,�¥fi`Xao\)ao�m�=�4eg\knkl��S\kqSU�`jpw^jao\kq�em\Sn µÏai\kq@zS`_U/q�etcd^_em\Snr¶��)�Semq
zkPSU�\Sf3TVU�\kak�VOQPkU�^bU�TVz{fi`jao�:p�^bao�keg�me^w�@ao\kqD^_PSU¡a3c�c��S`ba3c�±fi�1^_PkU"U4p�^_emTVao^_U/q@TVfi^_emfi\@¯kU��tqSp�Pka6¬3U
�{U�U4\±ao�tp�fVaipbp�U/p_p_U4q+�r�¡^_PkU �Qa6�¡fi��^_`jaJvwU/cd^bfi`b�"`_U/cfi\)pw^b`_�kc^_emfi\kp�fJ¬3U�`Q�gf3\Sn�^_emT,U�p�U/�3�kU�\kc�U4p4�

XFpQU4p�^_emTVao^_em\SnVTVfo^_emfi\ªeg\��k�kemq�p�U/�=�SU�\kc�U4p�etp�ao\+emTVz)f3`�^jao\=^�zS`bU�`bU4�=�Setp�eg^_U eg\�a�\=�kT��{U�`�fo�>q�foh
T"aieg\kp4l���U �{U��memU�¬iU ^bPkaJ^�^bPSUXq�U4qSemc4aJ^_U/q+TVf�q�U4��eg\=^b`_f�q��kc�U4qªeg\�^bPSempQz)aoz{U�`�zS`bfJ¬remq�U/pQa��)p�U��¥�S��^_frf3�;�
XL�^bPSfi�kniP¨^_PkU+cf3T,zk��^bao^_emfi\kai� cf=pw^XetpX�tao`bniU3l�eg^�etp�ai�g`bU4a3q��@a3c�cU4z�^bai�S�mUV�¥fi`�a±\r�ST��)U4`�fi��^jao`bniU�^
aizSzS�memc4aJ^begf3\kp�µ¥U/p�z{U4c�emai�g�m��TVU^bU�f3`_f3�gf3nietc�ao�rao\)q�f�c�U4ao\kfini`jaozkPSemc aozSzk�getc�ao^_emfi\kpj¶d� � U4¬iU�`_^_PkU��mU4pbp�loeg�%^_PSU
TVU�^_PSf�q �Qaip�^bfD�{U+�kp_U4q¨em\¤ai\ U¢�z)U4`_emTVU�\=^bai� c�fi\=^_U�¢=^���e^bP²PSemniPSU4`X^_emTVUªc�fi\kp�^_`jaoem\=^bp4l�p_�kcjP¤aip
p_fiTVU�aozkzS�getc�ao^_emfi\kp�em\VU¢�z)U4`_emTVU�\=^bai�r�k�Setq�TVU/cjPkao\Setc�p4lJ^bPSU�eg\=^bU�ni`jaJ^begf3\�fi�)zS`bfiz{f3p_U4q,ao�mnif3`_eg^_PST"p�em\
�Ïa3pw^Lai`bcjPke^bU4cd^b�S`bU4p�c�ai\�`_U/aip_fi\kai�S�g�"�{UXU4\=¬retp_ainiU/q��
X�z)ao`_^��¥`_f3T ^_PkU�^w� f"U�¢�aiTVzS�gU/p�fo�>��^beg�meg�/aJ^begf3\
fi��U4p�^_emT"aJ^_U/q¡TVfo^begf3\"¯kU4�mqSp�µ;cfiTVzS�S^baJ^begf3\¡fo��\=�kT,U4`_etc�ai� ��aon3`bai\Snietao\Vq�`be�·^bU�`jp�l�ao\)q"U¢r^_`jaic^_emfi\¡fi�
¬3fi`_^_etceg^w� �Jq�em¬iU4`_n3U�\=^�cf3\kcU4\=^_`jaJ^_emfi\)pb¶lJfo^_PkU�`:PSemniP,�mU�¬iU4��^ba3p�°%loem\kc��g�kqSeg\Sn�^bPSU�q�U�^_U4c^_emfi\�li^_PSU�`bU4c�finih
\ke^begf3\�l�ao\kqV^bPSUF^_`jaicj°reg\knXfo��U4\3^be^begU/p1fi��em\3^bU�`bU4p�^Fµ¥U3� n)�gl�q�U4zS`bU4pbp�emfi\kp1fi`��gfJ�Qh]c�mfi�)qVeg\¡TVU�^_U�f3`_f3�gf3ni�3l
z)aJ^_Pkfi�mfinietc�ai���S�mfrfrqD¬if3`�^bemc�U4p�em\«PSU/ao`_^ ai\Sniemfin3`baizSPr��¶Qc�fi�S�tq±PSf3z)U��¥�S�m�g�±`bU��m�ªf3\«fi�S^baoem\SU/q«¬iU/cd^bfi`jp
¯)U��tqSp��
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