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]DnOy�_l�ÁÄÃw¤�GjFi$jF]D_lg$_^i�wÈg$na��_���_^i�©Snpi�]D_^y��Ã�7u7�-�ÁuOjFe�yUjA�ow$na_^eGjF�7�o_�g$Z�_��,npw�g$_^i�monpi�y7mow�g$i�mo��¦7g�monpe
©Snpi�g$Z�_N]Dn�y�_l�ÁÄÃw5�GjFi$jF]D_lg$_^i�w5g$n���_Nw�jF]D�7�o_^y�moe°j²�£jFi�¡pn�� k>ZGjAmoe+�qnpe¥g$_/¢!jFi��on�w$k>Z�_^]D_pu
i�_^w�¦7�§g�moe�vDmoe´j²ÂÃ©S¦7�§�§«U¬[j^«h_^w$m­jFe¯Ä.jFeGjA�§«Ow$mow.�Ã���Á®

c¾e�g$Z7mow��GjF�,_^iV±È_�y7mow$k^¦�w�w�w$np]D_!nF©.g$Z�_^w$_[w�g�jAg�mow$g�mokxjA��moy�_xjFw�©¹i�np] jFeD_^e�vFmoe�_^_^i�moe�v5w$g�jFe�yOr
�,nFmoehgx®!·+_aw$Z�nx± g$ZGjAg�jFw$�,_^klg$w�nF©¸g$Z�_�]Dn�y�_l�ow�k^npe�w�moy�_^i�_^y£]tjF¡p_ag$Z7mow�©S¦7�§�§«�¬[j^«h_^w�m­jFe jF�Or
��i�nhjFk>Z°k^np]D��¦7g�jAg�monpeGjA�§�§« _X¿��,_^e�w�m§�h_a©Snpi�g$Z�_�w$moÆ^_^w�nF©�mo]tjFvp_^w�_^e�k^np¦�ehg$_^i�_^y°moe�i�_xjA�ÇrÁ±Ènpi��oy
��i�np�7�o_^]Dw�®N·+_tk^np]D�GjFi�_Dg$Z�_Di�_^w$¦7�§g$w5nF©!w$¦���w�g�m§g$¦7g�moe�v´g$Z�_t��w$_^¦�y�nF�§mo¡p_l�§moZ�nOn�y°±�Z�_^e(w�jF]�r
�7�§moe�vtg$Z�_5�q��µR�GjFi$jF]D_lg$_^i�w�u�jFe�y�k^npe�kl�o¦�y�_5±[m§g$Zqw$np]D_�k^np]D]D_^ehg$w�jF��np¦7g�g$Z�_5]Dn�y�_l�ow�®

/ 021 
43 #���
��$�

·+_£k^npe�w�moy�_^i/g$Z�_q±¤_l�§�Çrs¡�e�n�±�e {VnFg�g$w²]Dn�y�_l��jFwtg$Z�_ i�_^vp¦7�­jFi�mow$_^i^®öY[Z�_q{VnFg�g$w�]Dn�y�_l��mow
y�_"�Ge�_^yq�h«

57698;: <>=@? AB 6C<>=>D�E!F GH <$IJLK�M7NO69P JRQ P M =CST
? AB 6C<>=>D�E!F 6C<�U ÉWV�¢ 698X=)= ���-�
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±�Z�_^i�_ B 6C<>= mowÕg$Z�_��GjFi�g�m§g�monpe�©¹¦�e�klg�monpe¯u � J K�M moe�y7mokxjAg$_^w¸j�w$¦�] n��h_^iVjA�§�Oe�_lmovpZ¥�,np¦�i�moe�v��GjAmoi�w
nF©V�7mÇ¿7_l�ow�jFe�y N�6�� = mow!g$Z�_�y�_l�§g�jN©¹¦�e�klg�monpe¯®�Y[Z7mow�i�_^y�¦�k^_^w[g$nNg$Z�_�e¥¦�]���_^i�nF©LZ�np]Dnpvp_^e�_^np¦�w
kl�§m��O¦�_^w[moe�g$Z�_�i�_xjA�§mow>jAg�monpe¯u.É�V�¢ 698X= ®

Y[Z7mow[]Dn�y�_l�¯ZGjFw!��_^_^e²_X¿7g$_^e�w�m§�h_l�§«/w$g$¦�y7mo_^y²moe¨g$Z�_�w�g�jAg�mow$g�mokxjA�"��Z¥«Ow$mok^w!�§m§g$_^i$jAg$¦�i�_puGjFe�y
jae¥¦�]���_^i!nF©ÕjFeGjA�§«Og�mokxjA�,i�_^w$¦7�§g$w!np�7g�jAmoe�_^y¯®���©1moe¥g$_^i�_^w�g¤g$n�¦�w¤Z�_^i�_�mowÈg$ZGjAg��Smoe/g$Z�_�moe �Ge7m§g$_
w$moÆ^_��§mo]Nm§g%�¤g$Z�_5]DnOy�_l�Õ_X¿7Z7mo�7m§g$w�jN��ZGjFw$_�g$i$jFe�w�m§g�monpeqjAg

<�� ? A���
	�� 6 A�
�� � =
±�Z�_^i�_ � mowNg$Z�_�e�¦�]a�,_^itnF©�kl�­jFw$w�_^w � 3-�Á®<cfeRg$Z�_ �Ge7m§g$_�w�moÆ^_²kxjFw$_pu�g$Z�_���ZGjFw$_²g$i$jFe�w$m§g�monpe]tjFe7m§©S_^w�g$w5jFw�jFe°jF��i�¦��7g5k�ZGjFe�vp_tnF©È��_^ZGjx��monp¦�i�n��h_^i5j/w�]tjA�§�¸i$jFe�vp_DnF©��FjA�o¦�_^w�nF© < kl�onpw$_
g$n <�� ® }�w¨g$Z�_qw�moÆ^_£nF©�g$Z�_q�­jAg�g�mok^_£jFe�y�_^w$��_^klm­jA�§�§«»g$Z�_£e¥¦�]a�,_^iUnF©5kl�­jFw$w$_^w¨k^npe�w$moy�_^i�_^y
moe�k^i�_xjFw�_^wxu[g$Z�_£jF��i�¦��7g$e�_^w�wUnF©�g$Z7mowUk�ZGjFe�vp_�nF©5�,_^ZGj^�Omonp¦�i/�,_^k^np]D_^w²]Dnpi�_£��i�npe�np¦�e�k^_^y¯®
Y[Z�_D� jFi�¡pnx� k�ZGjAmoe�]D_lg$Z�n�y�w�¦�w�_^y£g$nUw�mo]�¦7�­jAg$_Di�_xjA�§mow�jAg�monpe�w�nF©�g$Z�_N]Dn�y�_l��jA�ow$nU�,_^k^np]D_
]�¦�k�Z<]Dnpi�_¨w��on�± g$nqk^npe¥�h_^i�vp_¨kl�onpw$_Dg$n´g$Z�_¨��ZGjFw$_Dg$i$jFe�w$m§g�monpe¯®/Y[Z7mowamow5g$Z�_t]tjAmoe+kxjF¦�w�_
nF©�g$Z�_�y7m  tk^¦7�§gs«»moe jF���7�§«Omoe�v°g$Z�_²©¹¦7�§�§«R¬[j^«h_^w�m­jFe³jF����i�nhjFk>Z g$n°i�_xjA��_^e�vFmoe�_^_^i�moe�v<w�moÆ^_^y
��i�np�7�o_^]DwtÅ<g$n<y�_^]Dnpe�w�g$i$jAg$_qg$ZGjAg/g$Z�_´]D_lg$Z�nOy ±Ènpi�¡Ow/moe ��i�moe�klmo�7�o_pu�jFe mo]tjFvp_£nF©�w�moÆ^_��� U ��� �7mÇ¿�_l�ow�±[m§g$Z � kl�­jFw$w$_^w�mowNw$¦! tklmo_^ehg��Èmoe<j£i�_xjA�[jF���7�§mokxjAg�monpe»±È_U]a¦�w�gDy�_xjA�¤±[m§g$Z
mo]tjFvp_^w[nF©¸jAg!�o_xjFw�g ����� U ����� �ÁjFe�y�nF©¹g$_^e²]a¦�k�Z´�­jFi�vp_^i	�!jFe�yU]tjFe¥«U]Dnpi�_�kl�­jFw�w$_^w �Smoe²g$Z7mow
�GjF�,_^i!±È_aZGj^�h_ � kl�­jFw�w$_^w%�X®
����� � �"!$#&%('*),+.-�/103254"-�-�68794;:,0<%
·+_¤¦�w$_�g$Z�_!~�±¤_^e�y�w$_^eOrÁ·(jFe�v �s~¥rÁ· �ÕjA�ovpnpi�m§g$Z�] � � 3 �¥g$n�w�mo]a¦7�­jAg$_!i�_xjA�§mow�jAg�monpe�w¸nF©�g$Z�_¤{LnFg�g$w
]DnOy�_l�Á®�Y[Z7mow[jA�ovpnpi�m§g$Z�]Ñ]NmÇ¿7_^w��Smo_�_X¿7�7�onpi�_^w¤g$Z�_�w�g�jAg$_�w$�GjFk^_ ��]a¦�k�Z�]Dnpi�_�©Si�_^_l�§«tg$ZGjFe²jA�Çr
vpnpi�m§g$Z�]Dw�±�Z7mok�Zt¦��,yGjAg$_[npe7�§«Nw�moe�vF�o_�w�m§g$_^w�jAg�j�g�mo]D_��Ýw�¦�k�Z¨jFw¸g$Z�_�¦�w�¦GjA��mo]D�7�o_^]D_^ehg�jAg�monpe�w
nF©Èg$Z�_ � mo����wa~7jF]D�7�o_^i5npi�g$Z�_D�q_lg$i�np�,nF�§mow�r V�jFw�g�moe�vpwajA�ovpnpi�m§g$Z�]��X®NY[Z�_t~�±È_^e�y�w$_^eOrÁ·(jFe�v
jA�ovpnpi�m§g$Z�] mow�np¦7g��§moe�_^y�moeqjF���,_^e�y7mÇ¿�}�®

µLmovp¦�i�_t�5w$Z�nx±�w�g$Z�_�_l�hnF�o¦7g�monpeqnF©Vg$Z�_�e¥¦�]a�,_^i�nF©¸Z�np]Dnpvp_^e�_^np¦�w�kl�§m���¦�_^w[moe²g$Z�_ai�_xjA�§mÇr
w>jAg�monpe�w�nF©�g$Z�_D~¥rÁ· jA�ovpnpi�m§g$Z�]&©¹npi�j¨{VnFg�g$w�]Dn�y�_l�¸nF©�w�moÆ^_ ��� U ��� ±[m§g$Z � kl�­jFw$w$_^w�u,jA©¹g$_^i
g$Z�_ �Gi�w�g 2 �p�²m§g$_^i$jAg�monpe�w�±È_^i�_¨y7mow�vhjFi�y�_^y¯®U¢È�o_xjFi��§«�g$Z�_¨jA�ovpnpi�m§g$Z�]�k^npe¥�h_^i�vp_^w��O¦7mok�¡��§«�g$n
g$Z�_D_ �O¦7m§�§mo��i�mo¦�]�y7mow$g$i�mo��¦7g�monpe¯uLjFe�y°g$Z�_^e°_X¿��7�onpi�_^w5©Si�_^_l�§«£g$Z�_Di�_^vFmonpe(nF©Èg$Z�_Dw�g�jAg$_Dw��GjFk^_
±[m§g$Z£jF����i�_^klm­jF�7�o_���i�np�GjF�7m§�§m§g¾«´]tjFw$wx®È¢¤npe¥g$i$jFw�g#�Gvp¦�i�_ 2 u�±�Z7mok�Z£w$Z�nx±�w�g$Z�_5_l�hnF�o¦7g�monpe´©Snpi
g$Z�_�{VnFg�g$w[]Dn�y�_l�¯nF©1w�moÆ^_ ����� U ����� ±[m§g$Z � kl�­jFw$w$_^w �Ýe�nFg$_�g$Z�_�Z�npi�moÆ^npe¥g�jA�1w$kxjA�o_ �X®�Y[Z�_^i�_�mow
jaeGjFi�i�nx± �GjFe�yUnF©¯�FjA�o¦�_^w¤±�Z�_^i�_�g$Z�_�_X¿��7�onpi$jAg�monpe²nF©¯g$Z�_�w$g�jAg$_�w$�GjFk^_�mow¤w��o¦�vpvFmow$Z¯®�¢È�o_xjFi��§«
g$Z7mow�mow�j¨��nFg$_^e¥g�m­jA�VkxjF¦�w$_�nF©�_X¿Og$i�_^]D_l�§«�moeGjFk^k^¦�i$jAg$_�_^w�g�mo]tjAg$_^w�Å/©¹npi��FjA�o¦�_^w�nF© < kl�onpw$_ag$n
g$Z7mow���ZGjFw$_!g$i$jFe�w�m§g�monpe¨]tjFe¥«Nm§g$_^i$jAg�monpe�w�]a¦�w$g���_[y7mow�vhjFi�y�_^yDg$n�_^e�w$¦�i�_[g$ZGjAg�g$Z�_�jA�ovpnpi�m§g$Z�]
ZGjFw�k^npeh�h_^i�vp_^y g$n¨g$Z�_a_ �O¦7m§�§mo��i�mo¦�]&y7mow$g$i�mo��¦7g�monpe¯u"jFe�yqg$Z�_^e jFe£_X¿Og$i�_^]D_l�§«��­jFi�vp_�e¥¦�]���_^i
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µVmovp¦�i�_N����Y[Z�_�_l�hnF�o¦7g�monpe´nF©Lg$Z�_�e¥¦�]���_^i�nF©VZ�np]Dnpvp_^e�_^np¦�w�kl�§m��O¦�_^w!moe²g$Z�_�i�_xjA�§mow�jAg�monpe�w�nF©
g$Z�_�{VnFg�g$w[]Dn�y�_l�"�h«/g$Z�_�~�±¤_^e�y�w$_^eOrÁ·(jFe�vtjA�ovpnpi�m§g$Z�]�u�©SnpiÈjFe/mo]tjFvp_�nF©Lw�moÆ^_ ��� U ��� ±[m§g$Z� kl�­jFw�w$_^wxu7©Snpi!�FjFi�monp¦�w��FjA�o¦�_^w�nF© <
nF©,i�_xjA�§mow�jAg�monpe�w�]�¦�w�g��,_[¦�w$_^y�±�Z�_^eD©¹npi�]Nmoe�v5jFe¥«N�£npehg$_�¢!jFi��on5_^w�g�mo]tjAg$_^wxupg$n�_^e�w�¦�i�_!g$ZGjAg
g$Z�_�w�g�jAg$_�w$�GjFk^_5mow�jFy�_ �O¦GjAg$_l�§«qw�jF]D�7�o_^y¯®�µVmovp¦�i�_¨��moe�y7mokxjAg$_^w�g$ZGjAg�g$Z�_^w�_ak^npe�w�moy�_^i$jAg�monpe�w
y�n e�nFgNZ�nF�oy(±[m§g$Z<g$Z�_/w>jF]D_¨©Snpi�k^_¨©Snpi�g$Z�_/w�moÆ^_/nF©�mo]tjFvp_^wN¦�w$_^y<moe+g$Z�_£ÂÃg$nx«"ÄV��i�np�7�o_^]Dw
y7mow�k^¦�w$w$_^y²moe�g$Z�_��§m§g$_^i$jAg$¦�i�_���i�_l��monp¦�w��§«h®

¢¤npe�w�moy�_^i[g$Z�_��§mo¡p_l�§moZ�nOn�y´©¹npi!g$Z�_��GjFi$jF]D_lg$_^i < vFm§�h_^eqjNw$_^vp]D_^e¥g�jAg�monpe��8 ®
576C<;: �8 =>? AB 6C<>= D�E�F 6C< U ÉWV�¢ 6 �8X=)=

±�Z�_^i�_ B 6C<X=X? I
����� D�E�F 6C< U É�V�¢ 698X=)=

Y[Z�_a]tjM¿Omo]�¦�]Ñ�§mo¡p_l�§moZ�n�nOy´_^w�g�mo]tjAg$_5mow�vFm§�h_^e´�h«
	 �
	�� 5�6C< : �8 =	 < ? É�V�¢ 6 �8X= Q B�
 6C<>=B 6C<>= ?
�

jFe�y B 
 6C<>=�� B 6C<>=(?�� É�V�¢ 698X=���� u7g$ZGjAg�mowxu7g$Z�_a]D_xjFe´e¥¦�]���_^i�nF©¸Z�np]Dnpvp_^e�_^np¦�w�kl�§m��O¦�_^w
¦�e�y�_^i�g$Z�_5y7mow�g$i�mo��¦7g�monpe´y�_"�Ge�_^y£�h«Ug$Z�_��FjA�o¦�_anF© < ®�Y[Z�_a]tjM¿Omo]�¦�] �§mo¡p_l�§moZ�nOn�y´_^w$g�mo]tjAg$_
mow�g$Z¥¦�w�g$Z�_��pjA�o¦�_5nF© < ©Snpi!±�Z7mok�Z

É�V�¢ 6 �8X= ?�� É�V�¢ 698 =����
Y[Z à Y9\
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µVmovp¦�i�_ 2 ��Y[Z�_�_l�hnF�o¦7g�monpe´nF©Lg$Z�_�e¥¦�]���_^i�nF©VZ�np]Dnpvp_^e�_^np¦�w�kl�§m��O¦�_^w!moe²g$Z�_�i�_xjA�§mow�jAg�monpe�w�nF©
g$Z�_¨{LnFg�g$w�]Dn�y�_l�È�h«�g$Z�_/~�±È_^e�y�w�_^eOrÁ·(jFe�v�jA�ovpnpi�m§g$Z�]�uV©Snpi5jFe+mo]tjFvp_tnF©[w�moÆ^_ ����� U �����
±[m§g$Z � kl�­jFw$w$_^wxu�©¹npi��FjFi�monp¦�w¤�pjA�o¦�_^w!nF© < ®�É�nFg$_�g$Z�_�y7m�!"_^i�_^ehg[Z�npi�moÆ^npe¥g�jA�1w$kxjA�o_�©Si�np] �Gvp¦�i�_
�h®

Y[Z�_¨vpi$jF��Z�w5moe �Gvp¦�i�_^w�`qjFe�y =´w$Z�n�± � ÉWV�¢ 698X= ��� ©Si�np]��£npehg$_/¢!jFi��onqw�mo]a¦7�­jAg�monpe�wx®
¢È�o_xjFi��§«(©¹npiag$Z�_qÂÃg$n�«,ÄV��i�np�7�o_^]	g$Z�_/]tjM¿7mo]a¦�]	�§mo¡p_l�§moZ�nOn�yR_^w�g�mo]tjAg$_UnF© < kxjFeR_xjFw�m§�§«+�,_
©Snp¦�e�y¯u7jFe�y¨g$Z�_��FjFi�m­jFe�k^_�nF©¯g$Z�_�i�_xjA�§mow�_^y/e�¦�]a�,_^i¤nF©1Z�np]Dnpvp_^e�_^np¦�w[kl�§m��O¦�_^w¤mow�w$¦! tklmo_^e¥g��§«
w�]tjA�§��g$ZGjAg¸g$Z�_!_^w�g�mo]tjAg$_^w�jFi�_¤i�_l�§m­jF�7�o_p®Vµ.npiLg$Z�_!w�mo]�¦7�­jAg�monpe�w�nF©�jFe�mo]tjFvp_!nF©.w�moÆ^_ ����� U �����
±[m§g$Z 3akl�­jFw$w$_^wxuOZ�nx±¤_l�h_^i^u�m§g¤mow¤kl�o_xjFi¤g$ZGjAg!�h_^i�«¨]tjFe¥«¨mo]tjFvp_^w!±[m§�§�,©SjA�§�,moehg$nNg$Z�_�Æ^npe�_�e�_xjFi
g$Z�_���ZGjFw�_�g$i$jFe�w�m§g�monpe �ÁjFw�g$Z7mow[moe�kl�o¦�y�_^w�j��h_^i�«²�­jFi�vp_5i$jFe�vp_5nF©V�pjA�o¦�_^w�nF©VÉ�V�¢ 6 �8X= �X®
��� � � /,0�� %*�"6 6�� 4 )1:&' -�'�4 ),�"% 2���4��1�	��'*%*'�-�'�0 6
Y[Z�_^w�_qy7mow�g$i�mo��¦7g�monpe�wUy�_^w$k^i�mo�,_´±�ZGjAg¨±¤_£_X¿��,_^klgtg$n(np��w$_^i��h_ jAgUj(�7mÇ¿7_l�Áu!¡Oe�nx±[moe�v<g$ZGjAg
m§g�mow�moeÀjq�GjFi�g�mok^¦7�­jFiDkl�­jFw$w�®°} k^np]D]Dnpe jFw$w$¦�]D�7g�monpeRmoe<g$Z�_Uw�_^vp]D_^ehg�jAg�monpe nF©�w>jAg$_l�§�§m§g$_
mo]tjFvp_^i�«�mow�g$ZGjAg�g$Z�_5vpi�_l«´w�kxjA�o_��FjA�o¦�_^w�jFw$w$nOklm­jAg$_^y´±[m§g$Z jD�GjFi�g�mok^¦7�­jFi�kl�­jFw�w�jFi�_5vhjF¦�w$w$m­jFe
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g�mo]tjAg$_tg$Z�_t�GjFi�g�m§g�monpe°©S¦�e�klg�monpe°g$n´j�w$¦! tklmo_^e¥gay�_^vpi�_^_tnF©[jFk^k^¦�i$jFkl« g$nq]tjF¡p_Dm§g5��npw�w�mo�7�o_
g$n¨w�jF]D�7�o_5�pjA�o¦�_^w�©Snpi[g$Z�_�Zh«7��_^i��GjFi$jF]D_lg$_^i^®�}�w�_X¿��7�­jAmoe�_^y£jF�,nx�h_pu�g$Z7mow�mow�e�nFg�g$i�m§�Om­jA�Õ©Snpi
g$Z�_�mo]tjFvp_Nw�moÆ^_^w�±È_DjFi�_amoe¥g$_^i�_^w�g$_^y moe¯®�cfe�y�_^_^y£moe �Ã���Lg$Z�_�jF¦7g$Z�npi�w�moe�w$g$_xjFy£w�jF]D�7�o_�©Si�np]
g$Z�_¨��w$_^¦�y�nF�§mo¡p_l�§moZ�n�nOy¯u�kl�­jAmo]Nmoe�v´g$ZGjAg�g$Z�_l«+k^np¦7�oy(w$_^_¨e�n�±¤jx«+g$n´]tjF¡p_¨w>jF]D�7�§moe�vq©Si�np]
g$Z�_��,npw�g$_^i�monpi¤©¹npiÈg$Z�_��GjFi$jF]D_lg$_^i�w[k^np]D��¦7g�jAg�monpeGjA�§�§«²i�_xjFw�npeGjF�7�o_p®È¢¤npe�w�moy�_^i¤g$Z�_�]tjFi�vFmoeGjA�
y7mow$g$i�mo��¦7g�monpe�w�©Snpi!g$Z�_5Zh«7��_^i��GjFi$jF]D_lg$_^i�w�®

576C< :������L= � AB 6C<>= D�E!F 6C< U É�V�¢ 698X=)= ��=��
¢È�o_xjFi��§«¨m§g¤mow�g$Z�_��GjFi�g�m§g�monpeU©¹¦�e�klg�monpe B 6C<>= ±�Z7mok�Z²kxjF¦�w$_^w¤g$Z�_�k^np]D��¦7g�jAg�monpe�y7m  tk^¦7�§gs«h®

·+_�e�n�± w$Z�nx± Z�n�±ým§g[mow[��npw�w�mo�7�o_�g$n�_^w$g�mo]tjAg$_.B 6C<X= ±[m§g$Z�w$¦! tklmo_^ehg�jFk^k^¦�i$jFkl«hu�jFe�yUw�¦! Nr
klmo_^e¥g��§«a_� tklmo_^ehg��§«�g$n�_^eGjF�7�o_¤g$Z�_¤��npw$g$_^i�monpiLy7mow�g$i�mo��¦7g�monpeNnF©�g$Z�_¤�GjFi$jF]D_lg$_^i�w¸g$n��,_�w>jF]D�7�o_^y
©Si�np]�®¸·+_5ZGjx�h_�g$ZGjAgB 6C<>= ? I

����� D�E�F 6C<�U ÉWV�¢ 698X=)=? I
����� D�E�F 6)6C< Q�� =;U É�V�¢ 698X=)= B 6 � =L576 � =

? B 6 � =�� D�E�F 6)6C< Q�� =;U ÉWV�¢ 698X=)=����B 6C<>=B 6 � = � A� IM
� #
	�	�	 � D�E�F 6)6C<

Q�� = U É�V�¢ 698 M =)=
mo_puAg$ZGjAgVm§gLmowV�,npw$w�mo�7�o_�g$n�¦�w$_Èw�jF]D�7�o_^w 8 M y�i$jx±�e�©¹i�np] g$Z�_Èy7mow�g$i�mo��¦7g�monpe 57698;: � = g$n�_^w$g�mo]tjAg$_
g$Z�_Ni$jAg�mon�nF©�g$Z�_N�GjFi�g�m§g�monpe�©S¦�e�klg�monpe�w�©Snpi�g¾±Èn´y7m�!"_^i�_^ehg��pjA�o¦�_^w�nF©�g$Z�_N�GjFi$jF]D_lg$_^i^®�c¾©�±¤_
¦�w�_�jN�£_lg$i�np��nF�§mow�r V�jFw�g�moe�vpw�jA�ovpnpi�m§g$Z�] g$nNw�jF]D�7�o_ < u7¦�w�moe�vDj���i�np��npw>jA�"y7mow$g$i�mo��¦7g�monpe²g$ZGjAg
mowa¦�e7m§©¹npi�]N�§«°y7mow�g$i�mo��¦7g$_^y<moe(j²w$]tjA�§��i$jFe�vp_/_lm§g$Z�_^iaw�moy�_DnF©!g$Z�_tk^¦�i�i�_^e¥ga�pjA�o¦�_puÕg$Z�_^e+g$Z�_
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jFk^k^_^�7g�jFe�k^_���i�np�GjF�7m§�§m§gs«�©Snpi!g$Z�_5e�_l±ý�pjA�o¦�_pu < 
 u7mow

� 6C< 
 �	<>=X?������ � A � B 6C<X=B 6C< 
 =�D�E�F 6)6C< 
 Q <>= É�V�¢ 698(=)=	�
Y[Z�_²i$jAg�mon B 6C< 
 =�� B 6C<X= kxjFeR�,_U_^w�g�mo]tjAg$_^yRmoe»j£w�mo]Nm§�­jFiN]tjFe�e�_^iD¦�w�moe�v�w�jF]D�7�o_^wNy�i$j^±�e
©Si�np]ºg$Z�_Uy7mow$g$i�mo��¦7g�monpeRy�_"�Ge�_^y»�¥«(g$Z�_U�GjFi$jF]D_lg$_^i � ® ·½ZGjAg�mow�mo]D�,npi�g�jFehgDmow�g$ZGjAg�g$Z�_
y7mow$g$i�mo��¦7g�monpe�w[nx�h_^i��­jF�´w$¦! tklmo_^e¥g��§«¨g$ZGjAg[g$Z�_�w�jF]D�7�o_^w¤©Si�np] 5�698;: � = ZGjx�h_5jF����i�_^klm­jF�7�o_���i�nAr
�GjF�7m§�§m§g¾«D¦�e�y�_^i¸g$Z�_�nFg$Z�_^i¸gs±¤nay7mow�g$i�mo��¦7g�monpe�wx®¸µGi�np] �Gvp¦�i�_^w[��jFe�y 2 ±È_�kxjFeDw�_^_!g$ZGjAg�m§©�±¤_
]tjF¡p_�g$Z�_���i�np��npw�_^y k>ZGjFe�vp_Nw$]tjA�§�V_^e�np¦�vpZ¯u"g$ZGjAg�g$Z7mow�±[m§�§��jA�§±¤jx«Ow��,_��,npw$w�mo�7�o_p®�cfe�y�_^_^y¯u
g$Z�_^i�_�mow�jNi$jFe�vp_anF©Õ�pjA�o¦�_^w[nF© < ±�Z�_^i�_��­jFi�vp_�k>ZGjFe�vp_^w�kxjFe��,_�]tjFy�_pu7±�Z�_^i�_�g$Z�_��pjFi�m­jFe�k^_
nF©Vg$Z�_�e¥¦�]���_^i�nF©VZ�np]Dnpvp_^e�_^np¦�w�kl�§m��O¦�_^w�mow!�­jFi�vp_p®

c¾e �Ã�7u¸��� ��jUw��§movpZhg��§«°y7m�!"_^i�_^ehgajF����i�nhjFk>Z+±¤jFw5g�jF¡p_^e¯®�¬!_^kxjF¦�w$_DnF©Èg$Z�_Dw$]tjA�§��w�moÆ^_^w�nF©
g$Z�_�mo]tjFvp_^wÈk^npe�w$moy�_^i�_^y¯u�m§g�±¤jFw¤��npw$w$mo�7�o_�g$nay�_"�Ge�_�j5w$]tjA�§�,w$_lg�nF©"�pjA�o¦�_�nF© < ±�Z7mok>Z¯uO±�Z�_^e
w>jF]D�7�o_^y¯u¸±Ènp¦7�oy»jFy�_ ��¦GjAg$_l�§«(k^n��h_^i�g$Z�_¨_^ehg�moi�_²i$jFe�vp_UnF© < nF©[moe¥g$_^i�_^w�gx® Y[Z�_^w$_/w>jF]D�7�o_^w
±¤_^i�_!g$Z�_^eN¦�w$_^y�g$n�k^npe�w$g$i�¦�klg�j�]NmÇ¿7g$¦�i�_[y7mow�g$i�mo��¦7g�monpeN±�Z7mok�ZDZGjFyDjF����i�_^klm­jF�7�o_���i�np�GjF�7m§�§m§g¾«
_l�h_^i�«O±�Z�_^i�_ �Ã� �Á®�Y[Z7mow�y7mow$g$i�mo��¦7g�monpeq±!jFw�g$Z�_^e ¦�w$_^y´±�Z�_^e w�jF]D�7�§moe�v < ®�µGi�np] �Gvp¦�i�_ 2 m§g
mow[kl�o_xjFi!g$ZGjAg�©¹npi[jFe²mo]tjFvp_5nF©¸jF����i�_^klm­jF�7�o_5w�moÆ^_�g$Z�_�e¥¦�]���_^i�nF©L�pjA�o¦�_^w[nF© < ±�Z7mok>Z�±Ènp¦7�oy
ZGjx�h_²g$n£�,_²k^npe�w�moy�_^i�_^yÀ�,_^k^np]D_^wD��i�npZ7mo�7m§g�m§�h_l�§«<�­jFi�vp_p®+}��ow$n�u�±�Z�_^e»¦�w�moe�v g$Z�_²]NmÇ¿7g$¦�i�_
y7mow$g$i�mo��¦7g�monpe¯uÕg$Z�_D�pjFw�g5]tjM|�npi�m§gs«°nF©¤g$Z�_tw�jF]D�7�o_^w�±[m§�§��ZGjx�h_/j²��i�np�GjF�7m§�§m§g¾«°�h_^i�«�kl�onpw�_Dg$n
Æ^_^i�nD¦�e�y�_^i!g$Z�_�jFklg$¦GjA�¯�FjA�o¦�_�nF© < k^npe�w�moy�_^i�_^y¯®�c¾g!mow!©¹npi!g$Z�_^w�_�i�_xjFw�npe�w[g$ZGjAg�©SnpiÈg$Z�_�w$moÆ^_^w
nF©!mo]tjFvp_^w�±È_UjFi�_¨k^npe�k^_^i�e�_^y<±[m§g$Z<Z�_^i�_¨g$ZGjAga±È_/ZGj^�h_²jFy7�hn�kxjAg$_^y<g$Z�_tw�mo]D�7�o_^i�w$k>Z�_^]D_
np¦7g��§moe�_^yUjF��n��h_p®�Y[Z7mowÈw�k�Z�_^]D_�kxjFeUjA�ow$na�,_[mo]D�7�o_^]D_^e¥g$_^y²jFyGjF�7g�m§�h_l�§«�ÅNm§©"±È_�y�n�e�nFgÈZGjx�h_
w>jF]D�7�o_^w!©¹i�np]Ñj�y7mow�g$i�mo��¦7g�monpeqjFy�_ �O¦GjAg$_l�§«Ukl�onpw�_�g$n�g$Z�_��pjA�o¦�_^w[nF© < ¦�e�y�_^i[k^npe�w�moy�_^i$jAg�monpe¯u
±¤_5kxjFe´vp_^e�_^i$jAg$_�g$Z�_^w�_5w�jF]D�7�o_^w�npeOrÁ�§moe�_��ÁjFe�y²g$Z�_^e´w�g$npi�_�g$Z�_^]Ñ©Snpi[i�_Xrs¦�w$_ �X®
�;��
 � �"!$#&%('*),+.-�/1032 6 0 �1:14 %*'�� 0 %*'(/,4 4;:
¬!_^kxjF¦�w$_�nF©�g$Z�_�y7m  tk^¦7�§g�mo_^w�y�_^w$k^i�mo��_^y�jF�,nx�h_�±�Z�_^e£w>jF]D�7�§moe�v/©Si�np] g$Z�_�y7mow�g$i�mo��¦7g�monpe ©Snpi
g$Z�_�Zh«7��_^i��GjFi$jF]D_lg$_^i¤¦�w�moe�v��qnpe¥g$_�¢!jFi��ona_^w$g�mo]tjAg$_^wÈnF©"g$Z�_��GjFi�g�m§g�monpe/©S¦�e�klg�monpe¯u¥g$Z�_���w�_^¦Or
y�nF�§mo¡p_l�§moZ�nOnOy´±¤jFw�moehg$i�nOy�¦�k^_^y�jFw�jDw�mo]D�7�o_�jF����i�n^¿7mo]tjAg�monpe � � �Á®¤Y[Z�_���w$_^¦�y�nF�§mo¡p_l�§moZ�nOn�yqmow
k^npe�w$g$i�¦�klg$_^yqjFw[g$Z�_5��i�nOy�¦�klg�nF©Vg$Z�_5k^npe�y7m§g�monpeGjA�Ly7mow�g$i�mo��¦7g�monpe�w�jAg�_xjFk�Zq�7mÇ¿7_l�Áu�g$ZGjAg�mow

5�
��C6C<;:������L=>? � J�5769P J : P�� � �	<>=
±�Z7mok>Z�mow�w�mo]D�7�o_5g$ntk^np]D��¦7g$_p®

c¾e�g$Z�_!_X¿7�,_^i�mo]D_^ehg$w�uh±È_[¦�w�_^y�g$Z�_��´r V�jA�ovpnpi�m§g$Z�]�u¥±[m§g$Ztj���i�np��npw�jA�G¦�e7m§©Snpi�]N�§«�y7mow$g$i�mÇr
��¦7g$_^y²moe�j�w$]tjA�§�¯i$jFe�vp_�_lm§g$Z�_^i[w�moy�_�nF©Õg$Z�_�k^¦�i�i�_^e¥g[�FjA�o¦�_p®�Y[Z7mow!�o_xjFy�w!g$n�g$Z�_5jFk^k^_^�7g�jFe�k^_

Y[Z à Y9\



���������	��
���
�����
�������
���
���
 �!�"
��$# 
�#%��&�� ��`

µVmovp¦�i�_13 ��~O_^klg�monpeq©¹i�np] jt~O{È��Y mo]tjFvp_

��i�np�GjF�7m§�§m§g¾«�©¹npi!g$Z�_ae�_l±ý�FjA�o¦�_5�,_lmoe�vtw�mo]D�7�§«

����� 6 A � 5�
�� 6C< e�_l± =��%5�
�� 6C< nF�oy =)=
� � 
��,���� ��ý
���� ' #���0V�>�a�,�$#����

µVmovp¦�i�_�3�w$Z�n�±�wDj´w$_^klg�monpe<©¹i�np] j£~O{¤��Y¶mo]tjFvp_U±�Z7mok�Z<±È_/±[mow$Z<g$nqw$_^vp]D_^e¥gNmoehg$n ���h_
kl�­jFw�w$_^wx®¸µVmovp¦�i�_a��w$Z�nx±�w[g$Z�_�_l�hnF�o¦7g�monpeqnF© < ±�Z�_^e�w�jF]D�7�o_^y´©¹i�np]�g$Z�_���w$_^¦�y�nF�§mo¡p_l�§moZ�nOn�y¯u
jFe�y,�Gvp¦�i�_´�´w�Z�nx±�w�g$Z�_/_l�hnF�o¦7g�monpe»nF© < ±�Z�_^e»w�jF]D�7�o_^yR¦�w�moe�v _^w�g�mo]tjAg$_^wDnF©[g$Z�_/i$jAg�monpw
nF©�g$Z�_U�GjFi�g�m§g�monpe ©¹¦�e�klg�monpe�wx®(Y[Z�_�_l�hnF�o¦7g�monpeÀnF©�g$Z�_�]D_xjFe�wtjFe�yR�FjFi�m­jFe�k^_^wDnF©�g$Z�_Ukl�­jFw�w
k^npe�y7m§g�monpeGjA�!y7mow�g$i�mo��¦7g�monpe�w�mow5e�nFg�w�Z�nx±�e¯®UY[Z�_t�pjFi�m­jAg�monpe+moe < mowa]a¦�k>Z<w�]tjA�§�o_^i�©¹npi5g$Z�_
ÂÃ©S¦7�§�§«£¬[jx«h_^w�m­jFe¯Ä¯kxjFw$_puÕjFe�y°jA�ow$n²g$Z�_N��w$_^¦�y�nF�§mo¡p_l�§moZ�nOn�y(w�movpe7m��GkxjFehg��§«�nx�h_^i5_^w$g�mo]tjAg$_^w�g$Z�_
�GjFi$jF]D_lg$_^i^ÄÃwN�pjA�o¦�_NÅ°©Si�np] �Gvp¦�i�_ =´±¤_/kxjFeRw$_^_tg$ZGjAgDjq�FjA�o¦�_/nF© < ? A � A k^npi�i�_^w$��npe�y�wg$n²j/��i�monpi�±�Z7mok>Z mow�jA�o]Dnpw$g�k^np]D�7�o_lg$_l�§« ¦�e7m§©¹npi�]�®�Y[Z7mow�y�n�_^w�e�nFg�k^npi�i�_^w$�,npe�y£±¤_l�§�¸±[m§g$Z
g$Z�_¨mo]tjFvp_p®qY[Z�_¨�FjA�o¦�_^w�nF© < w>jF]D�7�o_^y(©Si�np]ªg$Z�_¨g$i�¦�_¨�§mo¡p_l�§moZ�nOn�yRjFi�_/k^_^e¥g$_^i�_^yÀjFi�np¦�e�y< ? � � � � � ®<Y[Z7mowNmowNjq�§m§g�g��o_�jF��n��h_Ug$Z�_Uk^i�m§g�mokxjA�[�pjA�o¦�_pu�jFe�yR©¹i�np] �Gvp¦�i�_ =£moe�y7mokxjAg$_^w¨j
]Dnpi�_²i�_xjFw$npeGjF�7�o_²]DnOy�_l�§�§mow�jAg�monpe¯u�moeRg$ZGjAgNg$Z�_Ue¥¦�]a�,_^iDnF©�Z�np]Dnpvp_^e�_^np¦�wtkl�§m��O¦�_^wNmoe<g$Z�_
w�_^vp]D_^ehg�jAg�monpe�mowt�h_^i�« kl�onpw$_�g$n(g$Z�_qe�¦�]a�,_^i/nF©�Z�np]Dnpvp_^e�_^np¦�w²kl�§m���¦�_^w¨mo]D�7�§mo_^y��¥«»g$Z�_
��i�monpi^®

Y[Z�_aw$_^vp]D_^e¥g�jAg�monpe i�_^w�¦7�§g$w�moe �Gvp¦�i�_^w��/jFe�y£�¨jFi�_a�h_^i�«´w�mo]Nm§�­jFi^u.Z�n�±È_l�h_^i �Sg$Z�_^w$_�jFi�_
�£{�� _^w$g�mo]tjAg$_^w!©¹i�np] �p�p��m§g$_^i$jAg�monpe�w�jA©:g$_^i!y7mow$vhjFi�y7moe�v 2 3F��m§g$_^i$jAg�monpe�w%�X®�Y[Z7mow!mow!�,_^kxjF¦�w$_
nF©Õg$Z�_�Z7movpZ �O¦GjA�§m§gs«UnF©1g$Z�_�yGjAg�jaÅNg$Z�_�mo]tjFvp_�moe
�Gvp¦�i�_ 3�mow!i�_l�­jAg�m§�h_l�§«²e�nFmow$_�©¹i�_^_�jFe�yUg$Z�_
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µVmovp¦�i�_a� ��Y[Z�_a_l�hnF�o¦7g�monpe´nF© < ±�Z�_^e´w�jF]D�7�o_^y�©Si�np] g$Z�_5��w$_^¦�y�nF�§mo¡p_l�§moZ�nOnOy¯®
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µVmovp¦�i�_�� ��Y[Z�_�_l�hnF�o¦7g�monpe£nF© < ±�Z�_^e´w�jF]D�7�o_^y´¦�w$moe�vD_^w�g�mo]tjAg$_^w�nF©(B 6C<>= ®
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µVmovp¦�i�_a� ��Y[Z�_5w�_^vp]D_^ehg�jAg�monpe i�_^w$¦7�§g�¦�w�moe�vDg$Z�_���w$_^¦�y�nF�§mo¡p_l�§moZ�nOnOy

µVmovp¦�i�_a� ��Y[Z�_5w�_^vp]D_^ehg�jAg�monpeqi�_^w�¦7�§g�¦�w�moe�vDg$Z�_NÂÃ©S¦7�§�§«U¬[jx«h_^w�m­jFe¯Ä�jF����i�nhjFk>Z
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kl�­jFw�w$_^w�jFi�_[©Snpi�g$Z�_�]Dnpw�g��GjFi�g¤_xjFw�m§�§«Ny7mow�g�moe�vp¦7mow$ZGjF�7�o_p®�Y[Z�_�y7m�!"_^i�_^e�k^_^wÈjFi�_�]tjAmoe7�§«DjAg�g$Z�_
_^y�vp_^w[nF©Lg$Z�_�i�_^vFmonpe�wx®�¬!_^kxjF¦�w$_�g$Z�_���w$_^¦�y�nF�§mo¡p_l�§moZ�nOn�y�n��h_^i�w$]DnOnFg$Z�_^w!g$Z�_�w$_^vp]D_^ehg�jAg�monpe¯u
m§g²i�_^w$¦7�§g$w/moe�Z�np]Dnpvp_^e�_^np¦�w�Æ^npe�_^w�®öY[Z�_<ÂÃ©¹¦7�§�§«�¬!jx«h_^w�m­jFe¯Ä!w$_^vp]D_^ehg�jAg�monpe �o_xjx�h_^w�]tjFeh«
mow�nF�­jAg$_^y£�7mÇ¿�_l�ow�jAg�g$Z�_�_^y�vp_^w�nF©�g$Z�_�Æ^npe�_^wx®�Y[Z7mow�mow��,_^kxjF¦�w$_pu.±[m§g$Z°jt�FjA�o¦�_�nF© < jFi�np¦�e�y
� � � u¥g$Z�_�{VnFg�g$wÈ]DnOy�_l�Gy�n�_^wÈe�nFg���_^eGjA�§mow�_[mow$nF�­jAg$_^yt�7mÇ¿�_l�ow�w$¦! tklmo_^e¥g��§«h®�Y[Z7mow�moe�y7mokxjAg$_^w�g$ZGjAg
g$Z�_�{LnFg�g$wÈ]Dn�y�_l�Gmow�e�nFgÈjFe¨jFy�_ �O¦GjAg$_���i�monpi^u¥±�Z�_^e¨np¦�i���i�monpi�moe7©Snpi�]tjAg�monpetmow�g$ZGjAg�±¤_�ZGjx�h_
¦�e7m§©Snpi�] Æ^npe�_^w�jFe�yDy�n�e�nFg�±[mow$ZNg$n�ZGjx�h_!mow$nF�­jAg$_^yD�7mÇ¿7_l�ow�i�_^]tjAmoe7moe�v�moeNg$Z�_!w$_^vp]D_^ehg�jAg�monpe¯®
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µ.npiÈw�mo]�¦7�­jAg�moe�vNg$Z�_�{VnFg�g$w[]DnOy�_l��g$Z�_�~�±È_^e�y�w$_^eOrÁ·(jFe�v �s~�· �ÈjA�ovpnpi�m§g$Z�]�±¤jFw[y�_l�h_l�onp�,_^y¯u
±�Z7mok>ZÀk^npeh�h_^i�vp_^wDi$jF�7moy7�§«<g$n£g$Z�_²_ �O¦7m§�§mo��i�mo¦�]�y7mow�g$i�mo��¦7g�monpeÀjFe�yRg$Z�_^eR]Dn��h_^wti�_l�­jAg�m§�h_l�§«
©Si�_^_l�§«q±[m§g$Z7moe�g$Z7mow�y7mow$g$i�mo��¦7g�monpe¯®�c¾g�mow5jFe°_X¿�jF]D�7�o_DnF©!jFe°jF¦O¿Om§�§m­jFi�« �FjFi�m­jF�7�o_tjA�ovpnpi�m§g$Z�]�®
Y[Z�_5moy�_xjN��_^Z7moe�yqjF¦O¿7m§�§m­jFi�«²�FjFi�m­jF�7�o_a]D_lg$Z�n�y�w�mow!g$Z�_�©¹nF�§�on�±[moe�v �

csg�mow�y�_^w�moi�_^y�g$n²w�mo]a¦7�­jAg$_tjUy7mow�g$i�mo��¦7g�monpe � 698X= ®a}�¦O¿Om§�§m­jFi�«£�FjFi�m­jF�7�o_^w � jFi�_�moe¥g$i�n�y�¦Or
k^_^y¯u"±[m§g$Z�k^npe�y7m§g�monpeGjA��y7mow�g$i�mo��¦7g�monpe � 6 � : 8X= ®5Y[Z7mow�vFm§�h_^w5ja|�nFmoe¥g�y7mow�g$i�mo��¦7g�monpe � 698
� � = ?� 6 � : 8X= � 698 = u7±[m§g$Z²g$Z�_�y�_^w�moi�_^yq]tjFi�vFmoeGjA�Õy7mow�g$i�mo��¦7g�monpe�©Snpi 8 nF© � 698X= ®�~�mo]�¦7�­jAg�monpeqnF©Vg$Z7mow
y7mow$g$i�mo��¦7g�monpe¨mow¤vp_^e�_^i$jA�§�§«¨�,_^i�©¹npi�]D_^yU�h«¨jA�§g$_^i�eGjAg$_l�§«U¦���yGjAg�moe�v � jFe�y 8 Å�g$Z�_�moy�_xj5�,_lmoe�v
g$n�y�_"�Ge�_ � 6 � : 8X= w$¦�k>Z¨g$ZGjAg!g$Z�_�¦���yGjAg$_^w!kxjF¦�w$_�i$jF�7moy²]NmÇ¿Omoe�v�®�Y[Z�_�i�_xjA�§mow�jAg�monpe�w!nF© 8 jFi�_
g$Z�npw�_�y�_^w�moi�_^y¯®

µGnpi�g$Z�_²~�· jA�ovpnpi�m§g$Z�]	g$Z�_²y7mow�g$i�mo��¦7g�monpe � 6 � : 8X= mow�y�_"�Ge�_^y»w$¦�k�ZRg$ZGjAg�g$Z�_�� J M jFi�_
moe�y�_^�,_^e�y�_^ehgxu,jFe�y�mow5�6 � J M : 8X=�� D�E�F 6 Q < c
	 P J ? P M�� = c
	 ��
 � J M 
 D�E�F 6C< c�	 P J ? P M�� = � � 3+�
±�Z�_^i�_�� J M kxjFe<��_¨k^npe�w�moy�_^i�_^y<jFw�j�k^npehg�moe�¦�np¦�w²Âû��npe�y¯Ä¯�pjFi�m­jF�7�o_¨�,_lgs±¤_^_^e(g$Z�_/�7mÇ¿7_l�ow P J
jFe�y P M jFe�y´c�	 � � mow[g$Z�_�moe�y7mokxjAg$npi�©¹¦�e�klg�monpe¯®�Y[Z7mow�i�_^w$¦7�§g$w�moe� 698;: � =�� �JLK�M c�	 ��
 � J M 
 D�E�F 6C< c�	 P J ? P M�� = � �Á� �
·½ZGjAg[y�n�_^w!g$Z7mow[k>Z�nFmok^_5nF©Ly7mow$g$i�mo��¦7g�monpe´vFm§�h_�¦�w��q¢¤npe�w$moy�_^i�moe�v'�Gi�w�g 576 � J M : 8X= u7©¹npi�� J M � A±¤_!]a¦�w�g�ZGj^�h_ D�E�F 6 < c
	 P J ? P M
� =�� A upnpi¸_ �O¦7m§�FjA�o_^e¥g��§«hu P J ? P M ®LY[Z�¦�w�� J M � A k^npe�w�g$i$jAmoe�wP J jFe�y P M g$nq��_Nmoe°g$Z�_¨w�jF]D_tw�g�jAg$_p®/¢¤npe¥�h_^i�w$_l�§«huVm§© P J jFe�y P M jFi�_Dmoe°g$Z�_tw�jF]D_Dw$g�jAg$_pu
±�ZGjAg�mow�g$Z�_a��i�np�GjF�7m§�§m§gs« nF©�� J M � A �<µGi�np]&g$Z�_ak^npe�y7m§g�monpeGjA��y7mow�g$i�mo��¦7g�monpe moe _ ��¦GjAg�monpe 3
±¤_5ZGj^�h_5g$ZGjAg 576 � J M � A : P J ? P M =X? A Q D�E�F 6 Q <>= �s�+�
~�moe�k^_£m§gUmow/npe7�§« mo]D�,npi�g�jFehg�±�Z�_lg$Z�_^i�� J M mowUvpi�_xjAg$_^i²npi¨�o_^w$w/g$ZGjFe npe�_£±¤_£]tjx« g$Z7moe�¡
nF©!g$Z�_�� J M jFw5�7moeGjFi�«+�,npe�y°�pjFi�m­jF�7�o_^wx®UµGi�np]�_ �O¦GjAg�monpeR�Ug$Z�_/��npe�y+�FjFi�m­jF�7�o_¨mowa��i�_^w$_^e¥g
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�,_lgs±¤_^_^eDgs±¤n5�7mÇ¿�_l�ow¸moeNg$Z�_[w�jF]D_[w�g�jAg$_!±[m§g$ZD��i�np�GjF�7m§�§m§gs« A Q D�E�F 6 Q <>= ®¸YÕn�w>jF]D�7�o_ � g$Z¥¦�wmoe¥�hnF�§�h_^wL�7�­jFklmoe�v��,npe�y�wÕ�,_lgs±È_^_^e�e�_lmovpZ¥�,np¦�i�moe�v��7mÇ¿7_l�owLnF©7g$Z�_�w�jF]D_�w$g�jAg$_�±[m§g$Za��i�np�GjF�7m§�§m§g¾«A Q D�E!F 6 Q <>= jFe�y´np]Nm§g�g�moe�vt�,npe�y�w��,_lgs±¤_^_^eqe�_lmovpZ���np¦�i�moe�v/�7mÇ¿7_l�ow�nF©¸y7m�!"_^i�moe�vtw�g�jAg$_^wx®��e�k^_²g$Z�_���npe�y�wtjFi�_UmoeÀ�7�­jFk^_pu�g$Z�_�k^npe�y7m§g�monpeGjA��y7mow�g$i�mo��¦7g�monpe � 698;: � = w�j^«7wNg$ZGjAgtjA�§�
k^npe �Gvp¦�i$jAg�monpe�w!±�Z�_^i�_��,npe�y�_^y/�7mÇ¿�_l�ow¤jFi�_�nF©¯g$Z�_�w>jF]D_�w�g�jAg$_�jFi�_�_ �O¦GjA�§�§«t��i�np�GjF�7�o_p®�Y[Z¥¦�w
g$nR¦��,yGjAg$_ 8 ±È_ ©Snpi�]�kl�o¦�w$g$_^i�wUnF©�k^npe�e�_^klg$_^yý�7mÇ¿7_l�ow�jFe�yýjFw$w�movpe�g$nRjA�§���7mÇ¿�_l�owUnF©ag$Z�_
kl�o¦�w$g$_^i�g$Z�_�w�jF]D_�w$g�jAg$_pu¥k�Z�npw�_^et¦�e7m§©¹npi�]N�§«N©Si�np] g$Z�_�jA�§�on�±È_^yUw�g�jAg$_^wx®VY[Z7mow�w$k>Z�_^]D_�jA�§�onx±�w
�,nFg$_^ehg�m­jA�§�§«À�­jFi�vp_£kl�o¦�w�g$_^i�w¨nF©��7mÇ¿�_l�owtg$n+k>ZGjFe�vp_£w�g�jAg$_£jAg¨_xjFk�Z³m§g$_^i$jAg�monpe¯u�jA�§�onx±[moe�v(g$Z�_
� jFi�¡pnx��k>ZGjAmoe�g$nt_X¿��7�onpi�_�g$Z�_�y7mow�g$i�mo��¦7g�monpe´©Si�_^_l�§«h®

µGnpi²w$]tjA�§� < g$Z�_£�§moe�¡�wU±[m§�§��npe7�§«³i$jFi�_l�§«³�,_ �7�­jFk^_^y¯u�i�_^w$¦7�§g�moe�vRmoe½j+�­jFi�vp_�e¥¦�]���_^i
nF©�w$]tjA�§��kl�o¦�w�g$_^i�wx®ýcfe g$Z7mowUkxjFw$_£w�g�jFe�yGjFi�y³w�moe�vF�o_Xrsw$m§g$_£¦��,yGjAg�moe�vRjA�ovpnpi�m§g$Z�]Dw�jFi�_£]Dnpi�_
_� tklmo_^e¥gx®ÀµGnpiN�­jFi�vp_ < �ÁjFe�yÀ_^w$�,_^klm­jA�§�§« < kl�onpw$_²g$n g$Z�_�k^i�m§g�mokxjA���FjA�o¦�_ �Ýw�_^_Uw�_^klg�monpe 2 �)�
g$Z�_Umo]D��i�n��h_^yÀ]Dnp�7m§�§m§gs«»nF©�g$Z�_²~�· jA�ovpnpi�m§g$Z�]�]Dnpi�_Ug$ZGjFeRk^np]D�,_^e�w�jAg$_^w�©Snpi�g$Z�_U_X¿7g$i$j
k^np]D��¦7g�jAg�monpeqmoeh�hnF�§�h_^y¯®
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�� � & ���
��u =h�!�Á` � � 2 3F��ÅO`p� 2 uL���p�p�7®� 2 �$V�® � _^i�moe�jFe�y&V�® $��§�§monFg�gx® �£n�y�_l�§�§moe�v<jFe�y w$_^vp]D_^ehg�jAg�monpe nF©�e�nFmow�« jFe�yÀg$_X¿7g$¦�i�_^y
mo]tjFvp_^w�¦�w�moe�v � mo����w�i$jFe�y�np] �G_l�oy�wx® �������
	 �K
�� ����
�� �XuG� �û`p��Å 3�3OuÕ���p�h�O®�Ã` ����® � _^w�k^np]a�,_^wx®¼}����7�§mokxjAg�monpe½nF©5w�g$nOk�ZGjFw�g�mok g$_^k>Z�e7m���¦�_^w²moe�mo]tjFvp_���i�n�k^_^w$w$moe�v(©Snpi
jF¦7g$np]tjAg�mokqg�mow$w�¦�_´kl�­jFw$w�m��GkxjAg�monpe�moe³�£��cDjFe�y³�7�onOn�y �h_^w$w$_l��i�_^w�g$npi$jAg�monpe�moe��£��}�®
YÕ_^k�Z�e7mokxjA��i�_^��npi�gxu�YL_^k�Z�e7mokxjA��i�_^�,npi�gxu �ÕjF�,npi$jAg$npi�«(©SnpiD�q_^y7mokxjA�[cf]tjFvFmoe�v���_^w$_xjFi�k>Z� $È~O}�Y¤rs��jFy7monF�onpvF« �Xu1���p�p�7®� =��N~,® � _^]tjFe»jFe�y � ® � _^]tjFe¯®£~�g$n�k>ZGjFw�g�mok²i�_l�­jM¿�jAg�monpe¯u � mo����w�y7mow�g$i�mo��¦7g�monpe�wDjFe�y(g$Z�_
¬!jx«h_^w�m­jFe i�_^w�g$npi$jAg�monpe³nF©�mo]tjFvp_^wx® ��������	 � 
�� ����
����Xu��!�Á� � �ù� 2 �XÅ7�!=7�hu¤É�nx�h_^]���_^i
���p��=�®� 3-�$V�rf� � _^npi�vFm§mÁ®�� �C� ��� � 
K
!���O�B
��1
�� ������
��+
�	��K
�� ����#%��&�� �l®Õy�_ � i�¦7«Og$_^i^u�¬!_^i��§moe¯u"���p�p�7®�Ã� �N¢�® ��® � _l«h_^i^®ý��_l±È_lmovpZ¥g�moe�v»�£npehg$_°¢!jFi��onR]NmÇ¿Og$¦�i�_^wx®ýYL_^k�Z�e7mokxjA��i�_^�,npi�gxu[É�n�® 3F�p�7u
~Ok�Z�nOnF�ÕnF©�~�g�jAg�mow$g�mok^wxu "�e7m§�h_^i�w�m§gs«�nF©��´moe�e�_^w$nFg�j7u1���p�O�h®�û�-�N¢�® ��® � _l«h_^iÈjFe�y�$�®Ã}�®¥Y[Z�np]D��w$npe¯®Õ¢¤npe�w$g$i$jAmoe�_^y/�£npehg$_�¢!jFi��on�]tjM¿Omo]�¦�]¶�§mo¡p_l�§moZ�nOnOy
©¹npi[y�_^�,_^e�y�_^ehg�yGjAg�j*�S±[m§g$Z´y7mow$k^¦�w$w$monpe �X® �-� � ���%��u 3!= �û��3p�xÅO�p�p�7u1���p� 2 ®
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�Ã� ����®OV�_lmo¡O¡¥moe�_^e�jFe�y V�® V��pvp]tjFe�y�_^i^®Vµ.¦7�§�§«/¬[j^«h_^w�m­jFe�jF����i�nhjFk>Z�g$namo]tjFvp_�i�_^w�g$npi$jAg�monpe

±[m§g$ZqjFe´jF���7�§mokxjAg�monpe´moe´�7monpvp_^npvpi$jF��Z¥«h® 
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l®�{�Z � g$Z�_^w$mowxu "�e7m§�h_^i�w�m§gs«²nF©L·(jFw�Z7moe�vFg$npe¯u1���p��=�®� ��� � � ®û�<® V�movpy�npe¯u��N® $�® �pnpZ�e�w$npe¯u�Y�® � ®[YÕ¦�i�¡�moe�vFg$npe¯u ��® $�®[¬!nx±�w�Z�_^i^u � ®Ã��® � m§�§�­jFe�y¯u
jFe�y<��® ��® �¥jpjFw$Æ^k^ÆxjF¡�®°µ.¦7�§�§«<¬[j^«h_^w�m­jFe»_^w�g�mo]tjAg�monpe»nF© � mo����w�Z¥«O�,_^i��GjFi$jF]D_lg$_^i�wD©Snpi
_^]Nmow$w�monpe°k^np¦��7�o_^y°g$np]Dnpvpi$jF��Z¥«+yGjAg�j7u����p��3O®D{�i�_^��i�moehgx®Lc¾e�w$g�m§g$¦7g$_DnF©[~�g�jAg�mow�g�mok^w�jFe�y
� _^klmow$monpeq~Oklmo_^e�k^_^wxu � ¦�¡p_ "�e7m§�h_^i�w�m§gs«h®� �p� ���a® V�¦´jFe�y��<®û�(®�µ.jFZ�]a«h®�YÕ_X¿7g$¦�i�_5w$_^vp]D_^e¥g�jAg�monpe´�GjFw$_^y�npe�jNZ7mo_^i$jFi�k�Z7mokxjA�V]tjFi�¡pnx�
i$jFe�y�np] �G_l�oy´]DnOy�_l�Á® � � �!� 
���� �K& � 
�� �������Fu 2 � � 2 ��3xÅO`p��3Ou1���p� 2 ®� � 2 �
�V®��5jAg$n�u ��®��,_^i�¦��7m­j7u,jFe�yq�(®�¬!_^i�g$Z�nOy¯®�¬[j^«h_^w�m­jFeqmo]tjFvp_5kl�­jFw$w�m��GkxjAg�monpe£¦�w�moe�v¨� jFifr
¡pnx�qi$jFe�y�np] �G_l�oy�wx®�cfe � ® � _^]Dnp]D_^ehg$wxu¯_^y7m§g$npi^u>� 
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G# ��& ���XuG�GjFvp_^w�`h��3xÅO`p� 2 ®����o¦h±¤_^i^u1���p�p`7®� ��` ����®.� jFi�i�n �O¦7moe¯u,~,®.�qm§g�g$_^i^u.jFe�y£Y�®G{LnpvpvFmon�®!{�i�np�GjF�7m§�§mow$g�mok�w$nF�o¦7g�monpe£nF©¸m§�§�Çrs��npw$_^yq��i�nAr
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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