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bHced`fSchgiji,k�l�monpchqerPsutvk#qwtvxPcekay�z^gc{g|u|T}ka|ukay#~F�^g�yvkay��FkN�FdS�P�C�kak�y#~PcP�kayvk7gxF�"katpyv�Fyvt#}kai,kay��@s�yetvces��?x��kay
bHced#�{kat�bHg�i,z^g

��gz?z^dScvtC�Fk�cvk7qvr?kachqerPk����Z�`�S���mo��q{tvdS�Pcvk�mo�`��z^gfSkay

� �)���7��^��S�Z�O��tvr?s�yHz^g�z^k�c#~�1kYz?cvkayeka�FtYg�q{dS�^q{xPcecvka�Jq{��i,k#g�yvxPcek�tvrJgtHsuy5kayez^k#qws�g�|u|���g`�Pg�zPtvk#��tvd��FsuyO�
tecvsu�PxPtek#�"z?cvd`fSchg�i,y1tvr^g�t�k{�PrPsu�PsutCcvk�f`xP|�gcCcexP�F�Otvsui,k��Jkar^g7�Fsud`xPcey#�C Fx^qer"z?cvd`fSchg�i,y�gcek�¡9cek#¢SxPka�Ftv|u�
dS�Pthg�s��?k#�j�Z�MgxPted`iMgtvs�q�z^gc{g|u|uka|us�£7gtvsudS��d¡�yvk#¢SxPk��Ztes�g|Dqwd@�@k`�1¤CrPsuyCi,k#g�yvxPcek¥suyC�^g�yvk#�=d`�MtvrPk�g�F�
tes�qer^g�su��|�gtvtes�q{kYd�¡^tvr?kYz^g�cvtes�g�|`dSch�FkacHter^gtHi,dP�Fk�|�yWterPkC�Fsuyvtvcesu�PxPtvk7��k{�Pk#q{xPtes�dS�Nx?�^�Fkac�q{dS�Pyvs��Fkac{gtes�dS�5�
¦§k�yerPd�¨xP�^�@kac��CrPs�qvr+q{d`�^�@s�tesud`�MtvrPk�i,k7gyvx?cvk�suy¥qwd`i,z?xPthg��P|uk¥dS�Vg�Msu�F©^�?s�tek�k{�Pk#q{x?tvsud`�+�CrPs�qer
suy1tvrPkpcvkazJkatvsutes�dS�,d�¡Dgp©^�Psutvkpz^gtetvkace�5�H¤CrPkpi,k#g�yvxPcek¥qag���tvrPka�j�^k�q{dSi,zPx?tvk#���F��q{d`�Pyes��Fkacvsu�Pf�d`�?|��
g��Jd`xP�J�Fk#�j�FxPi��^k�cCd¡DzJgtvtekacv�?y#~JtvrPsuy1�^dSxP�^�j�Jkasu�Pf,gtCijd`yvt1tvr?k¥�FxPi��Jkac1d¡�zPced@qwkayvyed`cvy7�
ªj«F¬Wv®�¯J�`°H��²±1d`�^q{x?cvcvk��^q{�"ijk#gyexPcvk`~FnpxPtvdSi	g�tvk#� z^gc{g|u|uka|us�£7gtvsudS�5~`np�Ftvs�qer^gsu�,|�g�tvtvs�q{kS~^³5g��^k�|�k7�
z^g�cvtes�g�|Wd`c{�Fkacvy7~W�CkafSxP|�gc1k{�Pk#q{xPtes�dS�Py#�
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	���«+����g�Py�qwk�chg�zPz^dScvt7~P�PdSxPy�zPcP�kayvk��Zted`�Py�xP�?k�i,kayexPcvk��Fk�q{d`�^qwxPcvceka�^q{k,gS�PgzPtP�kakNg�xF�	zPced�
fSchgiji,kaypcP�kazJgcvtesuy g7�Fg�Ft�xP� q{dSi,zJd`cetvkaijka�Ft¥cP�kaf`x?|�sukac"}gM|�� k{���k#q{xPtesud`�5~Wteka|uy ¢SxPkj|ukay�zPced`f`c{giji,kay
dS�Ptvka�FxPy1z^g�c�z^gc{g|u|#�ka|usuyhgtesud`�Ng�xPtvdSi	gtes�¢`x?kY�Fk�z?cvd`fSchg�i,i,k�y5yP�k7¢`x?ka�Ftvsuka|uy#�P±1katetvkpi,kayexPcvkCyek¥qag�|�qwxP|uk
yexPcN|ukjtvcvk�s�|u|usuy��Fkay�g�Ftvs�qer^g���u�Pk�y �Fk�|�� d`c{�Fcvkjz^gcetvsuka|1i,dP�1�ka|usuyhg��Ft�|�� k{���k#q{xPtes�dS�§cP�kazJgcvtesuk=qwd`�Pyes��1�kacP�kakS�
��d`xPyCijd`�Ftvced`�Py1yvdSxPy�¢SxPka|u|ukay�q{d`�J�Fsutvsud`�PyCq{katetvk�i,kayexPcvkpkayvt�qag|�q{x?|�g��P|uk�yexPc�xP�?k¥kw���k7q{xPtvsudS�	su�F©J�Psuk
¢SxPs1kayvt�|�gjcP�kazC�kates�tesud`� ��� x?�Vijd`tvs ¡�©J�PsO�5³5gji,k�yvxPcek�z^kax?t g�|�dScvy��katecvk	q�g|�q{xP|7�kakjka�§�Pk,q{dS�Pyvs��1�kac{g�Ft
¢Sx�� xP�j�Pd`i��PcekC�^dScv�C�k��Fk�ijd`tvs ¡9y7~`q{katetvk��Jd`ce�PkV�kathg��Ft�g�x,zP|uxPy1|uk��PdSi��Pcvk��Fk�zPcedPq{kayvyekaxPceyN�Fk�|�� k{�C�k{�
q{x?tvsud`�5�
� ¯J�Ô��h�����«²���=kayvxPcek	�Fk,qwd`�^q{x?cvcvk��^q{k`~1bDg�chg�|�|7�ka|usuyhg�tvsud`�+gxPted`i	g�tvs�¢SxPk`~?¤Dcekasu|u|�suy��Fkay�g�Ftes�qer^g���u�Pkay#~
�pch�@cvkay�z^g�cvtvsuka|uyM�kates�¢`x?katP�kay7~! (���k#q{xPtes�dS�Py�cP�kaf`x?|�sO}kacekay#�



���������
	���
������������	�	������������������ �
!"��	$#%�&��'(	��*)��+'���,-����.0/1�2'3��'(�*���
� �

4 5 �N'����j-+�	�C'1
#� �

¤CrPk�tecvka�J��tvd�Cgc{�Fy5terPk�xPyek�d¡^�Fsuyvtecvsu�PxPtek#��ijkai,dScv�1z^gc{g|u|uka|i	gSqvr?s��?kayWsuyW�`kace�¥k��Zs��Fk��Zt7�#±1|uk#g�cv|u�Z~
terPkasucNz?cvd`fSchg�i,i,s �Pf�ka�F�Fsucvd`�?i,ka�Ftvy�r^g7�Sk�tvd"�Jk�yvsufS�Ps © qag�Fte|�� s�ijzPcvd�Sk#�W~Jkayez^k#qws�g�|u|��+su�VterPk�©Jka|��
�1k"gcvkMiMgsu�P|u�"su�Ftvkacekayvtek#�²su�76(yvkaijsÄ�vgx?tvd`iMgtek#�V�@s�yetvces��?xPtvsud`� d¡�yvk#¢SxPka�Ftes�g�|¥q{dP�Fkj¡9dScNy{q{suka�Ftvs © q
q{dSi,zPx?tvsu�Pf^���O�^�Fkak7�W~`z?cvd`fSchg�i,i,k�cvyW�Pkak7��yvd`z?rPsuyvtvs�qag�tvk#��zJkacÜ¡9d`cei	g�Jq{kYk��`g|ux^gtesud`��tedZdS|uy#�98Cd�1ka�`k�c#~
terPkacvkpsuy��Pd��Yk�|�| �vg`qaqwkazPtvk7�;:hq{dSi,zP|uk{�PsutO�
<�q{cvsutvk�cvsud`��¡9dScY�Fsuyvtecvsu�PxPtek#��zPced`f`c{gijy#~{¡:d`c�terPkC�^k�r^g7�Fs�dSxPcvy
d�¡êg�yv�F�^qerPcvdS�Pd`x?y�i,kayeyhg�f`k{�Oz^gyeyvsu�PfpzPcvdSf`chg�i,yHgcvk1�PdStD�SkatHyvx
=	qws�k��Zte|u��xP�^�Fk�cvyvtedFd@�ê�`�OtHsuy�g|uyvd��`k�cv�
�Fs>=	q{x?|�t�tvdV�Fk�yvsuf`�§tedZdS|uy�tvr^g�tNqag��§f`su�`k�ceka|uka�`g�Ft�zJkacO¡:d`cviMg�^qwk�s��@¡9d`cei	gtesud`�M�F�VdS�P|u�"yvt{gtvs�qag�|u|��
g��^g|u�F£asu�Pf�g��Fsuyvtvcesu�PxPtvk7�	qwd@�@k`�
n cekayvk#g�chqer gÔ�Ps�ypsuy¥terPka�§ted	yetvx^�@�"cvxP�?y�d¡�gM�Fsuyetvcvsu�Px?tvk#�+zPced`fSchgi su�Pyetvk#gS�"d�¡�terPk�zPcvdSf`chg�i

sutvyeka| ¡h�! HyvzJk#q{s�g�|�|u�F~JtvrPkacekNsuy��1d`c3?Mted	�Fk{©J�Pk,q{d`�Jq{xPcvceka�^q{�§ijk#gyexPcvk�y#~Jtvr^g�t�suy#~Jijk#gyexPcvkay�ter^gt�qag��
rPk�|�z cvk��`k#g�|�su�Pf tvrPk yv�F�^qerPcvdS�Psu£#gtesud`� yvtvcex^q{texPcvk§d�¡ g q{dSi,zPx?thgtesud`�5~H�CrPk�cvk#g�y"tvc{g`�FsutvsudS�^g|CdS�Pkay
@ i,kayeyhgfSk�q{d`x?�Zt7~7¡9dScDsu�Pyethg��^q{kBAHdS�P|u��f`su�`kC¢Sx^g�Ftvsut{gtvsu�SkYsu�F¡9dScviMgtvsudS�¥g�Jd`x?tDterPk�q{dSi,zPxPt{gtes�dS�5�BC?d`c
terPsuy#~^g��^�,g�yCsutYsuy1�Pd� x?yvx^g�|ED�l7��Fv~PgN�Fsuyetvcvsu�Px?tvk#�jk{�Pk#q{x?tvsud`�"suy1yvkak��Vgy�g�z^gcetvs�g|u|u��d`ch�@kacvk#�=yvkatCd�¡
ka�Ska�Ftvy�ter^gt1gcvkCqag�xPyhg�|�|u��cvk�|�g�tvk#���F��z?cvdPq{kayeyYyek#¢SxPka�Ftvs�g|usutO��g�^��su�FtvkacezPcvdPq{kayey�qwd`i,i�x?�Ps�qagtes�dS�5�en�y
¡Tg�c�gy1�Yk$?F�Pd��~StvrPkp©^ceyvt�q{d`�^qwxPcvceka�^q{�Mi,k7gyvx?cvk�tvr^g�tYt{g9?Skay�g`qaqwd`xP�FtCd¡�qagx?yhg|usutO���Cgy1zPcvdSz^dSyvk#�
�F�	±1rJgcvced`�F�3G�d`yvtHD ��FÜ~S¡:d`|u|ud�Yk#���F�;D IF~Wl�JP~Wl�K�Fv�
�OtCsuyCyerPd�C�"su��DulBJ F5tvr^g�t�kasuterPkac�terPkayekNijk#gyexPcvkay�g�cvk�tedFd�s��Jg`qaq{x?chgtek�d`cptvrPk�s�c�qwd`i,z?xPthg�tvsud`�^g�|

q{dSi,zP|uk{�PsutO��iMg9?Skay5terPkai suijzPchgSq{tvs�qag��P|uk`�{�OtHs�y�g�|�yed�sui,zJd`cethg��ZtWted�dS�Pyvkace�`kCter^gt�g|u|StvrPkayek�ijk#gyexPcvkay
dS�P|u�=�@k#g|H�CsutvrM©J�Psutvk�cvxP�Py7~W�CrPsu|uk�k{�Pk#q{x?tvsud`�Py�d�¡Ycvk#gSq{tvsu�SkNzPced`fSchgijy�gcekNxPyex^g|u|u�Msu�F©^�PsutvkS�^np|uyvd^~
k{�Pk#qwxPtvsud`�?yNd�¡¥�Fsuyvtvcesu�PxPtvk7�+zPcvdSf`chg�i,yp¡9dSc¥y{q{suka�Ftvs © qjgzPzP|us�qag�tvsud`�Py7~Jka�`ka� ©^�PsutvkS~5gcek,xPyex^g|u|u�"�`k�cv�
|ud`�?f^���Cka�SkacvterPka|ukayvy7~$D ��F�g�J�LDulBJ�F¥g�|�yed"f`su�Sk�yvd`ijk�ka�^q{dSxPchg�f`su�Pf+cvkayexP|utvy7��¤CrPkji,k#g�yvxPcek,su�LD �9FCs�y
yerPd�C�,ted��^k�r^g7�`kC�1ka|u|^�Csuter�cvkayez^k#qwtCtvdNg�zJgcvtes�q{xP|�gcE?Fsu�^��d¡Dq{dS�^qag�tvka�^g�tvsud`�jd`zJkachg�tvdSc�d`�,q{dSi,zPx@�
t{gtvsudS�Py#�W�p�VterPk�d`tvr?kac�r^g��^�W~MDulBJ�F�yvr?d�Cy¥terPkacekNsuy�yvdSi,k�rPd`zJk�tvd,dS�Pthg�su�"zPchgSq{tvs�qag�|�q{d`�^qwxPcvceka�^q{�
ijk#gyexPcvkay)¡9d`c�zJgcvtes�q{xP|�gc�q{|�gyeyvkayCd�¡ kw�@k7q{xPtvsudS�Py @ ¡9d`cHsu�Pyethg�Jq{k`~1D�l�J�Fêqwd`�Pyes��@kacvy1k{�Pk#q{xPtesud`�Py1tvr^g�tYqag��
�Jk�i,dP�Fk�|�k7�,gyCyed�vqag|u|uk#� s��Ftekacv�`g�|Wd`ch�@kacvy�Aa�

¦§k"g`�P�@cvkayey,yvk��`kac{g|�q{|ud`yeka|u� cvk�|�g�tvk#� zPcvdS�P|ukai,y7�EC5suceyvt#~1qag� g+i,k#g�yvxPcek	zJd`yeyvsu�P|u� �JkV�Fkw©^�Pk#�
ter^gt1f`su�`k�yYyes�fS�Ps © qag��Zt��`g|uxPkay1ka�`k��	su��terPk�qagyek�d¡Hsu�F©^�PsutvkCkw�@k7q{xPtvsudS�Py�N��:¡Dyex^qer	g�i,k#g�yvxPcek�k{�Psuyvtey#~
g��Pd`terPkac,¢SxPkayetvsud`� s�iji,k#�@s�g7teka|u�"gcvsuyekayB6��FdFkay�terPkacek	kw�@suyet,g"q{|�gyey�d¡�su�F©^�Psutek	q{dSi,zPxPt{gtes�dS�Pyp¡9d`c
�CrPs�qer terPkVijk#gyexPcvk+qag� �Jk§q{d`ijzPxPtvk7�ON �pgtexPchg�|�|u�F~Hs ¡�yex^qer kw�@k7q{xPtvsudS�Py"�Fd k{�Psuyvt7~�terPka� i�xPyet
k{�PrPsu�PsutCyed`i,k�?Fs��J��d¡HcvkafSxP|�gces�tO���Cr?s�qerMtvr?k¥ijk#gyexPcvkpi�xPyvt1thg�?`k�su�Ftvd�g`qaq{dSxP�Ft#� �Md`cekad�`kac7~Pgy�g��
su�F©^�?s�tek�k{�Pk#qwxPtvsud`�+qag�j�^k�yvk�ka�VgyCg�|�suijs�t(d¡�g�yek#¢SxPka�^q{k�d¡W©J�Psutvk�d`�Pk�y#~Ftvr?k�qwd`i,z?xPthg�tvsud`��d�¡5tvrPk
ijk#gyexPcvk�yvr?d`xP|��j�Pd`t��@kaz^k��^�Md`�MterPk�yvsu£ak�d�¡Dtvr?k�d`c{�FkacCtvrJgtCi,dP�Fk�|�yCg�Mk{�Pk#qwxPtvsud`�P6PsutCi�xPyvt1d`�?|��
�Fk�z^ka�J�"dS�,tvr?k�yvsu£ak�d¡Yg��^dSxP�^�Fk7�MyvxP�?yvkatpd¡DterPsuyCd`c{�Fkac#�

�O�MtvrPsuyCz^g�z^k�c#~P�1k�fSs��Sk¥g�©^ceyvtpz^dSyvsutvsu�`k�g��Pyv�1kacCtvd�terPkayekNzPced`�P|ukaijy#�S¦§k��Fk{©^�Pk�g�q{d`�^qwxPcvceka�^q{�
ijk#gyexPcvk�g�J�	g�qw|�g�yvypd¡Dkw�@k7q{xPtvsudS�Py�ter^gtpk{�PrPsu�Psut�g�z^g�cvtes�qwxP|�gcQ?Fsu�^�jd¡Dcekaf`x?|�g�cvsutO�R6Pg�Mk{�Pk#q{x?tvsud`�
su�,terPsuy�q{|�gyey�qag�M�Jk¥ijdP�Fka|uk#��gyCk�s�terPkac�g��	su�F©J�Psutvk�dSc�g�©J�Psutvk�cvkazJkates�tesud`�Md¡�g�©^�?s�tek�ka|ukaijka�Fthg�cv�
dSch�Fkacj�Yk"qag�|u|�g+�^gyes�q z^gtetvkace�5�QCPdScNsu�F©J�Psutvk @ dSc��`kace� |ud`�Pf
A�cekaf`x?|�g�c�k{�Pk#q{xPtesud`�Pyj�YkMkayethg�?|�suyer
ter^gt�dSxPcNijk#gyexPcvkjsuyN�Jd`xP�J�Fk#� s ¡�g�J�§d`�?|��+s ¡¥terPkM�^gyes�q z^gtetvkace�²d¡¥terPkMk{�Pk#q{xPtesud`�²suyNka�?d`xPfSr

ã(ã Ù�S#û{öaõ�ü
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q{dS�P�Pk#qwtvk#�W�H�O�+tvr?s�y�qag�yvk�terPk,q{d`�Jq{xPcvceka�^q{�§ijk#gyexPcvk�qag��§�^k�q{d`ijzPxPtek#�"�F�"t{g9?Fsu�Pf	gSqaq{dSxP�Ft�d¡�g
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�CrPkacek ��@ �$A�suyYterPk��Zx?i��^kac1d¡�g�Ftvs�qer^g�s��?y�su�	g�tvd`t{g|u|u� qwd`�^q{x?cvcvk��Ztpk{�Pk#q{xPtesud`� @ sO� k`�Pg�F��tO�Yd
ka�`k��Ztey��Csutvr �@s�yetvsu�^q{t�|�g��^ka|uy�gcek,su�^q{dSi,z^g�chg�?|�k�A��Csutvr g�yNiMg�F�+zPcvdPq{kayeyvkayMg�^� gy�iMg�F�
ka�`k��Ztey�zJkac�z?cvdPq{kayey�g�yCsu� ��~Pter^gtCsuyCtvd�yhg7� ��@ �$A�V�� A 6 D�F I @ t �SR

D @ rWTEx9A t�� lBA��P�O�j¡Tg`qwt#~ $+s�y
¢SxPsutvk�yesui,su|�gcHtvd � 6FterPk�s��@k#g�suy1tvd�q{d`x?�ZtCterPk��FxPi��^k�c�d¡�g�Ftvs�qer^gsu�Py�s��Mg�jk{�Pk#q{xPtes�dS�5�F¤CrPk
�Fs�~ k�cvka�^qwk�s�yptvr^g�t2$+suy¥g�fS|ud`�^g�|Wi,k#g�yvxPcekNg�^�=tvr^g�t�sutCsuy��PdScvi	g�|us�£�k#�R6FsutCchg��Pf`kayp¡9ced`i J�su�
tvrPk��1d`cvyet¥qag�yvk @ t R.t��¨l�suy�tvr?kN�FxPi��JkacCd¡Cg�Ftvs�qer^gsu�PyCd�¡Yg�tvdSthg�|�|u�jyvk#¢SxPka�Ftes�g�|Hk{�Pk#q{xPtes�dS��A
tvd§l�su�VterPkN�Jkayet @ g,ted`t{g|u|u�=qwd`�^q{x?cvcvk��Zt�k{�Pk#q{xPtes�dS��Aa�MG�xPt�tvr?s�y��PdScviMg|usu£#gtes�dS�,suy�xP�PyexPsutvk#�
tvd�terPk�su�F©^�Psutek�q�gyvk+6 � @ ����AHV � A 6 D�F I @ ��t � R

D @ rUT x A�t�� lBA�V�� I � A 6 D�F I @ t � R
D @ rUT x A�t�� l�����Aa~

rPka�^qwk�¡9d`c�g��1ka|u| �Tye�F�^qerPcvdS�Psu£ak#�jk{�Pk#q{xPtesud`�76

� @ � � A�V @ ��, � � � lBA0t � ( t���t � @ � & 27A,�(� ( t�, ��t R.t[, l
� I � A 6 D�F I @ t � R D @ rUT x A t�� l����1A�, �Lt R�t[, l � � @ � � AHVLJ

�j�P�L�:� «F�����;"�� ��� �N¤CrPk��VzPced`zJd`yek	g :v�1d`ceyvtO�vqag�yvk{�Oi,k#g�yvxPcek�<"d�¡�terPk	q{dS�^q{xPcecvka�Jq{�§d¡�g�§k{�Pk#qwxF�
tvsud`�P6tvrPkpi,su�Psui,g|Syvsu£akpd¡WtvrPkpi	g7�Psui,g| @ ¡9dSc�su�^q{|uxPyes�dS��AHg�Ftvs�qer^g�s��?y�d¡WsutvyCgyvyedPq{s�gtvk7��z^dSyvkat7�
�OtDqag����JkYyekaka��gy5terPk��FxPi��Jkac5d�¡PzPcvdPq{kayeyvdScvy�ter^gtHqag��z?cvdPq{kak#���@xPcvsu�PfCterPkY�1d`ceyvt(�^dStvtv|uka�?k#q ?
d¡HtvrPk�kw�@k7q{xPtvsudS�5�
¤CrPsuyNijk#gyexPcvkMq{d`x?|�� �^kji	gS�Fk�|ud@q�g|1�Z� qwd`i,z?xPtvsu�Pfj¡9dScNk#gSqer ka�Ska�Ft.s,terPkMi,su�Psui,g|(yvsu£ak
d¡�tvr?k�i	gÔ�@suiMg7|^g�Ftvs�qer^g�s��?yCtvr^g�t¥q{dS�Zt{gsu�Ts`�?n�yptvrPsuy�ijk#gyexPcvk��Fk�z^ka�J�Fy�d`�MtvrPk�g�Ftes�qer^g�su�Py
d¡Yg�zJd`yekat#~JsutCsuy�dS�Z�Fsud`x?y1¡9cvdSi dSxPc1¡9chg�i,ka�1d`c ?	g��^�jcvkayexP|utvy�tvr^g�t�yex^qerVg,�Fk�cvsu�`k#�=i,k#g�yvxPcek
zPcvk�yvka�FtvyjtvrPkjyhg�i,k�cvk�f`xP|�gcesutO�VzPced`zJkacvtesukay	g�yNdSxPcvy7�5¤CrPkM�Fs�~ k�cvka�^qwk"�Csutvr dSxPc�ijk#gyexPcvkjs�y
tvr^g�t��1k¥q{dS�Pyvs��FkacCg|u|PterPk¥g��Ftvs�qer^gsu�PyH�CrPs�qer,q{d`�Ft{gsu�,g��ka�Ska�Ft#~S�CrPkacek#gyCterPka��d`�?|���q{d`�Pyes��Fkac
tvrPk�i	g7�Psui,g|Pg��Ztes�qvrJgsu�Py#�

�#�O°��^« � � � C(s��FfSk�zPced`zJd`yvk�y¥g�|�dPqag�|Wi,k#g�yvxPcek`~FtvrJgtCrPk�k{�Ptvk��^�Fy�ted g�fS|ud`�^g�|Pd`�PkS�P¤CrPk�i,k7gyvx?cvk �
d¡�g�Mka�`k��Zt�s�su�	g��	kw�@k7q{xPtvsudS� �¨suyC�Fk{©^�Pk7�"gy1¡9dS|u|�d�Cy�6

� @ s�A9V t��@s t[, l#, � @ s�A
t���s t[, l#, �

@ C(s��Ff`k�zPced`zJd`yekay�tO�1d,q{|ud`yeka|u�,cvk�|�g�tvk#�=i,k#g�yvxPcekay#~F�CrPk�tvrPkac � V lpd`c � V l���*�Aa� � @ s�A1suyCtvrPk
:vrPk�s�fSrFt3<�d¡9s`~FsO� k`�FterPk�|uka�PfStvrMd¡HtvrPk�|ud`�PfSkayvt�qer^g�su�	k��^�Fsu�Pf��F�.s`�
�:¡Y�1kNq{d`�?yvs��Fkac�g��1ka|u| �Tye�F�^qerPcvdS�Psu£ak#� cvkafSxP|�gc�kw�@k7q{xPtvsudS� � � ~^�1kNqag��Vyekak�tvr^g�tC¡9dScA� � � �1~
� � � � @ R A � @ ��, � �MA � @ R A2� � @ ? � @ �s9A A�� � @ sBA � � � @ R AC�CrPkacek � � @ R ACsuyCtvrPk�ijs��?s�iMg7|Pchg��O?
d¡Yg�i	gÔ�Ps�iMg|Pk�|�k�i,ka�FtCsu�TR�~^g��^� @ �&, � �MA t R.t�� � ���}t�� ? � @ �sBA�t � @ � � lBA�t R�tFtvr?kacvk{¡:d`cvkS~
q{|uk#gce|u�Z~F�CrPk��>�Mteka�^�Fyptvd�su�F©^�?s�tO�F~�� @ ? � @ �s�A3A�qwd`�F�`kacef`kay�6

vBs+Z |usui���|/ � @ ? � @ sBA A�V t R.t[, � @ R A
t R.t

¦§kNdS�Pthg�su�Vg ©^�Psutvk�g�^�+q{dSi,zPxPt{g�P|uk�ijk#gyexPcvkS~^�?xPt�s�t��FdFkay��Pd`t�zPcekayvkace�`kjcvkafSxP|�gcvsutO�"g�J�
¡9d`cCsu�F©J�Psutvk�kw�@k7q{xPtvsudS�Py#~Jtvr?k¥ijk#gyexPcvk�suyCs��Fka�Ftvs�qag�|J¡9d`c�g�|ui,d`yetYg|u|Jka�`k��Ztey#�
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C(suf`xPcek¥�16��Mk#g�yvxPcekayp¡9d`c1tvrPk��Zg`qwd`�Ps5g�|�fSd`ces�terPiV�

� �Z¬@�H���1«F�����;"�� � � ��¤CrPsuyCi,k#g�yvxPcek�s�yCg��`gces�g�FtYd�¡ C(s��Ff`k � yCdS�Pk26

� @ s�A�V t��@s t	, l#, � @ sBA
� @ �@sBAd, l#, � @ sBA

�Csutvr � @ �ls�A��Fkw©^�Pk#�jgy1tvrPk :e�`d`|uxPijk�<�d�¡ terPk¥q�gxPy{g|Pz^g�yvt1d¡0s`~SsO� k`� � @ �ls�A�V��
IA 6 D @ � @ s A A �+lBA�Csutvr s��

1��
4 V sMg�J�+¡9dScNg|u|+T.hV � @ sBA�~�s A suy�tvrPkMi	gÔ�Ps�i�xPi d¡�terPkMzPcvk#�@k#q{kayeyvd`ceyMd¡Bsjsu�

�SR D @ rWTEx9Aa�
CPdSc��1ka|u|Ä�Oyv�F�^qerPced`�Psu£ak7��k{�Pk#q{xPtes�dS�Py#~Fs ¡�� � � � ~S�YkCrJg7�`k @ �%, � � A � @ R A�� � � ��t � @ ? � @ �s�A3A t �
@ � � lBA � @ R ACterPkacvkw¡9d`cek � q{d`�F�SkacvfSkay¥g�yC�Yka|u|(6

|us�i� ��/ �E@ ? � @ s�A3A#V t R�t[, � @ R A
� @ R AH, � @ R A

¦§k�r^g7�Sk,q{d`ijzPxPtvk7�"terPkayvkMijk#gyexPcvkay�d`� g-?`kace�Pka|Cd�¡�terPk��ZgSq{d`�PsCg|ufSd`cvsuterPiV~JgxPted`i	g�tvs�qag�|�|u�
�Fsuyetvcvsu�Px?tvk#�MdS�j©^�`k�zPced@qwkayvyed`cvy7�J¤CrPk�cvk�yvxP|utvy�gcek¥z?cvkayeka�Ftvk#� su� C(suf^�F�^�
¤Cr?kY�`g�|�x?kayW¡9dScL$�i�xPyvt(�^k1cvk#gS��d`��terPk1cvsuf`rFtH�`kacetvs�qag�|@gÔ�Ps�y7~g�^��tvrPk1�`g|uxPk�yW¡9dScDterPk1tvrPcekakCd`terPkac

ijk#gyexPcvkay @ � Z���Z � A�d`�+tvrPk�|uk{¡:tNg7�PsuyB6?¡9ced`i Jjted l��^k#q�gxPyek,tvr?kayvkji,k#g�yvxPcekayNgcek��Pd`cei	g�|�su£ak7�W�
¤CrPk�cvk{¡9dScvk`~?¡9dSc�qwd`i,zJgcvsuyed`�,y{g9?Sk`~FtvrPk�k{�^g`q{tC�`g�|�x?kay�gcek¥�?d`tCtvd��Jk�thg�?`ka�Msu�Ftvd�g`qaq{dSxP�Ft#~?�PxPtCd`�?|��
terPk��`gces�gtvsudS�PyYd�¡DterPk�f`c{gzPr(�P±1r^gcecvd`�@��G�d`yet�� y�ijk#gyexPcvk � suy�g|uyvd�zPcekayvka�Ftek#�"dS�MtvrPsuyCf`c{gzPr(~P�PxPt
terPk�zP|ud`tey�gcek¥su� ¡Tg`q{tCterPk��`g�|�x?kay � @ ���OAa~ �¨�Jkasu�Pf�tvr?k¥zJgtvtekacv� d`�Pyekacv�Sk#�Md`�MterPsuyCk{�Pk#q{xPtes�dS�5�
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¤Cr?s�y1�Fs�gf`c{gi q{|uk#gce|���yerPd�Cy1tvr^g�tYdSxPc�i,k7gyvx?cvk�cekai	g�su�PyHcvka|uka�`g��Zt1�CrPka�jtvsui,kH(^d�Cy7~F�CrPkacvk7gy
terPk�d`terPkacey¥q{dS�Z�SkacvfSk�tvd,g�yvsu�PfS|uk��`g|uxPkS�

� $ ��'����C'1
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#� �	�

�q8;: 2 FLD�C���J�DQC;F�A
�Mx^qer+cvkayek#gc{qer§s�y��Jkasu�Pf	�@d`�Pk�d`�"k =	q{suka�Ft¥yek#¢SxPka�Ftvs�g�|Yq{dP�Fk��Fsuyvtvcesu�PxPtvsudS�"tvk#qerP�?s�¢SxPk�y @ yekak�¡9d`c

su�Pyethg�Jq{k�Dul � F*Aa�J��x?c¥�1d`c ?Md`cvsufSs��Jgtvk�y��Csutvr"terPk�zPchgSq{tvs�qag�|Dz?cvd`�?|�k�i d¡Yka�`g�|ux^gtes��?f,gxPted`i	g�tvs�qag�|�|u�
�Fsuyetvcvsu�Px?tvk#�Mz?cvd`fSchg�i,y#�
¤Hd�gxPted`i	g�tvs�qag�|�|u�Cz^g�chg�|�|uka|usu£akCgpyvk#¢SxPka�Ftes�g�|PzPced`f`c{gi�¡9d`c�g��Fsuyvtecvsu�PxPtek#��ijkai,dScv�pz^gc{g|u|uka|Pq{d`i �

zPx?tvkac7~^q{dSi,zPsu|usu�Pf¥�Fsucek#q{tvsu�SkayCi�xPyvt��^k�f`su�Ska�5�
CPdSc�g��?gthgÔ�Ü�@cvsu�`ka�M�Fsuyvtecvsu�PxPtes�dS�,tek#qerP�Ps�¢SxPk`~Ftvr?k%?Ska�
�Fsucek#q{tvsu�Sk�suyYted�yvzJk#q{s ¡9�"gN�?gthg��@s�yetvces��?xPtvsud`�(~`ter^gtCsuy#~?tvd�su�^�Fs�qagtek�rPd� �Pg�thg�yvtecvx^qwtvxPcekay�gcvk�tvd��^k
�Fk7q{d`ijz^dSyvk#�Mg�J�,iMgzPzJk#� d`�Ftvd�tvrPk��PkatO�1d`c3?jd¡HzPcvdPq{kayeyvkay7�

n§zPced`f`c{giji,kacJ�Pkak#�@yDtedFd`|uyWtvr^g�tWrPka|uz�rPsui tvdCyeka|uk#q{t�g1f`dFdP���Fsuyvtvcesu�PxPtvsudS�¥d�¡PtvrPkY�?gthg1yetvcex^q{tvx?cvkay
d�¡�g�yed`xPc{q{k�zPcvdSf`c{giV�F¤CrJgt�suy7~^r?kNi�xPyetC�^k�g�?|�k�tvdjka�`g|ux^g�tvkN¢Sx^g��Ftvsuthg�tvsu�`ka|u�Mg�^�"¢Sx^g�|us�t{gtes��Ska|u�
terPk�k{�Pk#q{xPtesud`�Py�d¡CtvrPk,�@s�yetvces��?xPtvk#�§qwd@�@k�tvr^g�t�q�g�§�Jk�f`ka�Pk�chgtek#�§fSsu�`ka�§gM�Pgt{g	�@k#q{d`ijz^dSyvsutvsudS�5�
C?d`cCsu�Pyethg�Jq{k`~Pr?k¥�?kak#�Fyptvd,�Fkatekacvijsu�Pk�tvrPkp¡9c{gf`ijka�Ftvy1d¡HtvrPk�yed`xPc{q{kNq{dP�Fk�g��Pg�thg��Fk#q{dSi,zJd`yes�tesud`�
suy�xP�?yvxPsutvk7�+tvd^�RC?d`c�tvr?s�y7~5gjtvdFd`|�tvr^g�t¥dS�P|u�"i,k7gyvx?cvkay�tvr?k,g7�`kac{gf`k,�@kaf`cekak�d¡�q{d`�Jq{xPcvceka�^q{�§d�¡�g
�Fsuyetvcvsu�Px?tvk#�Mkw�@k7q{xPtvsudS�"suy�q{|uk#g�cv|u�,su�^gS�Fk#¢Sx^g�tvk`�
¤Hd§�JkVk =	q{suka�Ft	k��Pd`xPfSr5~1tvrPk+tvdFdS|�yjtvd �^k§�Fkayes�fS�Pk#� yvrPdSxP|��²�Jk g��P|uk"tvd zPcvdP�Fx^qwk§cvka|uka�`g��Zt

dSxPthq{dSi,kayj�CsutvrPdSxPtMr^g7�Fs��?f§tvd k��Ztesucvka|u� cexP� g f`ka�?kachg�tvk#� z^g�chg�|�|uka|pzPcvdSf`c{giV���O� d`terPkacM�1d`ch�@y#~
tedZdS|uy�g�cvk��Pkak#�@k#�jtvr^g�t�qag��"q{d`|u|uk#q{tCgy1i�x^qer�cvka|uka�`g��FtYsu�F¡9dScviMgtvsudS� g�yYzJd`yeyvsu�P|uk��F��k�=	q{suka�FtCyethgtes�q
g��^g|u�Fyvkay D � F5d¡)g�yed`xPc{q{kNq{dP�Fk�g�^�jd¡�g�MgyvyedPq{s�gtvk7�"�Pgt{g��Fk#q{dSi,zJd`yes�tesud`�5�

 Fkaijs �Üg�xPtvdSi	g7tvs�qM�Fsuyvtecvsu�PxPtesud`� s�yMxPyek#�¨su�¨gzPz?|�s�qag�tvsud`� ©^ka|��Fy @ yhq{suka�Ftvs © q q{d`ijzPxPtes��?f�A��Cr?kacvk
yed`xPc{q{kVq{dP�Fkay,g�cvkMf`k��Pkachg�|u|�� qwd`i,zJd`yek#�§d�¡�|udZdSzPy�d`zJkachg�tvsu�Pf+d`� g�cvc{g7�Zy�DÎ��Fv�(n¥q{tex^g|u|u�Z~Hg7�`gsu|�g�?|�k
q{dSi,zPsu|ukacey�g�cvk�su�Pk�=	qws�k��Zt1�CrPka�+g�yed`xPc{q{kNz?cvd`fSchg�i�suyC�Pd`t1cvkafSxP|�gc7�
npzPzP|u�Fsu�Pf	gM�Fsuyvtecvsu�PxPtesud`�"tek#qerP�Ps�¢SxPk	�FdFkay��Pd`t�g�~Wk#q{t�yv�F�Fthg`qwtvs�q�cvkafSxP|�gces�tO�F��C(sucvyet#~(f`ka�?kachg�tvk#�

q{dP�Fk�y�g�cvkCyhg�s���ted¥�Jk� Pb � � @  Fsu�Pf`|ukCbHcvdSf`chg�i �Mx?|�tesuzP|uk ��gthg+A D ��F36terPk�q{dS�ZtecvdS|Pyvtecvx^q{texPcvk�d�¡^k#g`qer
fSka�Pkac{gtvk7�§zPced@qwkayvy�suy�g,qwd`zF�"d¡1tvr^g�t¥d�¡Ytvr?k�yvd`x?chq{k�zPced`fSchgi+�P Fk#q{dS�^�W~H�Pgt{g,�Fsuyetvcvsu�Px?tvsud`�"cexP|ukay
g�cvk�cvkafSxP|�gc�gy��1ka|u| 6Jgcechg7�Fy#~J¡:d`c�su�Pyethg��^q{k`~5g�cvk��Fk#q{dSi,zJd`yek#�"su�Ftvdj�P|udPq3?Fy�d¡Cq{d`�FtvsufSxPd`xPypcvd�Cy�d`c
�P|udPq ?FyCd¡Yq{d`�Ftes�fSxPd`x?y�q{dS|uxPi,�Py7�

�q8 7 <>=@D�=�/�D�CGFHA F54 ��=��9�3;J 1 � =�3 3���I��2A�/��:1�F�A2C'�@=0M ���2=S/,9qD�CGF�A%I
¦§k��Fk#g�|W�Csutvr,z?cvd`fSchg�i,yCq{d`ijz^dSyvk#� i	gsu�P|u��d�¡D|udFd`zPyCdSz^k�chgtesu�PfNdS�"gcvc{g7�Fy#����gt{gN�Fsuyetvcvsu�Px?tvsud`�js�y
k{�PzPcekayvyek#�M�F��g��Fsuyvtecvsu�PxPtes�dS��¡:xP�^q{tes�dS�Z�jtvr^g�tYgyeyvdPq{s�gtekayY�Csuter�k#g`qer	g�cvc{g7�Nka|ukaijka�FtHtvrPkpzPcvdPq{kayeyvdSc
dS�	�Cr?s�qerMsutYsuyC|udPqagtek#�W~Jqag|u|uk#��suteyCd�C�Pkac#�
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C?cvd`i g� s��FtexPsutvsu�`k�zJd`su�Ft�d�¡��Zsuka��~Jsut�suy�q{|uk#gc�tvrJgt�terPk�|�dFdSzPy�d�¡�g�z^g�chg�|�|uka|usu£ak#�jzPced`fSchgi iMg7�
|uk#gS�Mtvd�cekaf`xP|�g�c�k{�Pk#q{x?tvsud`�Py7~JsT� k`�?tvrPk�©^�Psutvk�cekazJkatvsutvsudS�Vd�¡)terPk�y{gi,k��Fsuyetvcvsu�Px?tvk#�MdSch�Fk�c#�J¤CrPk�s��Fk#g
suy�tvd"q{dS�Pyvs��Fkac�gy�terPk :v�^g�yvs�q�z^gtetvkace�O<"tvr?k �Fsuyetvcvsu�Px?tvk#�+dSch�Fkac�q{d`cecvkayez^dS�^�Fsu�Pf"ted	terPk�k{�Pk#q{x?tvsud`�
d�¡)dS�Pk�yetvkaz+d¡�tvr?k�|udZdSz5�P¤Cr?ka�5~^g��"k{�Pk#q{x?tvsud`�"suy�g`q{tex^g|u|u��cvkafSxP|�gc @ su�MtvrPk�yvka�?yvk�d¡�yvk#qwtvsud`�"�
ACs ¡
���2�l�Nyetvkaz d¡DterPk�|udZdSz,zPcedP�Fx^q{kay�terPsuyCz^gtetvkace�5�
³êkatCxPyCt{g9?`k�g�yCk{�^gi,z?|�k�g�z?cvd`fSchg�i �CsutvrjtvrPk�¡9d`|u|ud�Csu�Pf��Pkayvtek#�M|udFd`z;6
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¤CrPsuyHyvk7¢`x?ka�Ftvs�g|Pq{dP�Fk1�Csu|�|S�^k1tvc{g�Pye|�gtvk7��su�Ftvd�gp Pb � � qwd@�@k`~7�CrPkacvkCk7g`qer g�yvyes�fS�Pi,k��ZtWsuy(k{�Pk#q{xPtek#�
dS�P|u�N�F��tvr?k�d�C�Pkac1d¡5terPk�|uk{¡9tO�Or^g��^�S�Oyvs��FkC�`gces�g�P|uk`~StvrPkpcvsuf`rFtÜ�Tr^g��^�S�Oyvs��FkC�`g�cvs�g�P|ukay�tvrPsuy1zPcvdPq{kayeyvdSc
�Pk�k#�Fy��^k�s��?fNyeka�Ft�tvd�r?s�i �Z�jtvrPk�s�cCd�C�?kac*5S�
³êkat�xPy�gyvyexPi,k�ter^gt�tvrPkjka�`ka�FteyN�1k�d`�Pyekacv�Sk	g�cvk�d`�?|�� tvrPkjk{�Pk#q{xPtes�dS�Py�d¡CtvrPkMgyvyesuf`�Pijka�Ftvy#�

¤CrPk�cvk�suy�cvkazJkatvsutes�dS�§d¡�gjz^g�tvtekacv� ¡9cvdSi d`�Pk�yetvkaz§d�¡Ytvr?k gj|udFd`z"ted=g��Pd`terPkac�s ¡Ytvr?k�yhgijk�ka�Ska�Ftvy
g�cvk"dS�Pyvkace�`k#� d`�²k#gSqer zPcvdPq{k�yvyvdSc#~�g�y,�1ka|u|¥g�y�tvrPk+yhg�i,k	qwd`i,zJgchg��Psu|us�tesukayN�JkatO�1kaka� ka�`k��Ztey#�1¤Hd
qerPk#q ? terPsuy#~1�1k"r^g7�`k tvd |udFd2?²gt�k#gSqer g�cvchg7�²cek{¡9kaceka�^q{k`�$C?d`c,g|u|p�`g|uxPkayjd¡�tvrPk+|udFd`z²su�^�Fk{�5~Yg
cek{¡9kaceka�^q{k�i�xPyvtCq{dScvcvk�yvzJd`�^�Mted g�cvc{g7�,ka|ukaijka�Ftvy1tvr^g�t�gcvk�d�C�Pk7���F�,terPk�yhgijk�zPcedPq{kayvyed`c7�^�p�MtvrPk
k{�^g�i,zP|uk`~FsutCi,k7g�Py1tvr^g�tCtvrPk�d�C�Pkac�� @ mHD w D @ TGZ ��A F3D � D @ T;Z �2A F*A��@dZk�yC�Pd`t��Fk�z^ka�J�"dS�	terPk�|udFd`zjs��J�Fk{�
� �(¤C�Yd"zJd`yeyvsu�Psu|usutvsukayNg�cvsuyvk26(tvr?k,su�^�Fk{� suy��?d`t ���9�
'3�2� ' � ����!! � xPyvk#� su�§tvrPkjcvk{¡9k�cvka�^qwk`~��1k,r^g7�Sk�su�
¡TgSq{tqm D w �D�@ �2A F3D � � D�@ �2A F @ ¡9dScYsu�Pyethg��^q{k�tvrPk�k{�Ptvkace�^g|(|�dFdSz,d¡HtvrPk �Fg`q{dS�PsWcvka|�gÔ�?g�tvsud`�Mg|uf`dScvsutvr?i Aa~�d`c1s�t
suy�ye�Z�Ft{g`q{tes�q�g|u|u�VxPyek#�+�PxPt��PdSt �B��. �9�
'(�*���9! ! � @ sutvy��`g�|�x?k�r^gy��?d"su�^q{s��Fka�^qwk,d`�§terPk�cvk�yvxP|ut�d¡CtvrPk
�Fk�tvkacei,su�^gtesud`�,d�¡DterPk�d�C�Pkacey#~?sT� k`�FdS�,terPkNq{dSi,zPxPt{gtes�dS��d¡�� @ m D w D @ T;Z �2A F3D � D @ TGZ ��A F*A3Aa�
±1r?k#q ?Zsu�Pf�tvrPsuy1yvthg�tvs�qag�|�|u��suyY�PdStYzJd`yeyvsu�P|uk�su��terPk�f`ka�Pk�chg|5q�gyvkS�O8Cd�1ka�`kac7~Fsu��zPchgSq{tvs�q{k`~?tvrPk��FsuyO�

tecvsu�PxPtes�dS��¡:xP�^q{tes�dS�Ng�J��terPkYkw�@z?cvkayeyvsud`�Py�s���gcechg7��cvkw¡9kacvk��^q{kay�g�cvk1d¡9teka� g =,�Pk`�7¤CrPkacek{¡9dScvk�q{dSi,zPsu|uk{�
tes�ijkNqerPk#q ?Fsu�PfMs�y�zJd`yeyvsu�P|uk�su�"yvdSi,kNqag�yvkay7�5�O�J�Fkak#�W~(su�"i,dSyvt�q{d`ijzPsu|�k�cvy#~JterPk �@s�yetvces��?xPtvsud`�+d¡1tvrPk
�Pg�thg @ gcechg7�Fy�Apsuy�iMg`�Fk��F�M�P|udPq3?Fy7�P¦ sutvr+g,�Fsuyvtecvsu�PxPtesud`�Md¡�g��Vgcechg7�j�Z�"q{dS|uxPi,�Py7~F¡9dSc�su�Pyethg�Jq{k`~
terPkNced�¨su�^�Fk{�"�Csu|u|5r^g7�Sk��Pd,kl~ k#qwt¥dS�"tvr?k q{dSi,zPx?thgtesud`�Md¡�tvr?kNd�C�Pk�c�d¡Cg��`gces�g�P|uk`�F�O�"yex^qer g
qag�yvk�d�¡��P|ud@q ?,�Fsuyetvcvsu�Px?tvsud`�5~FterPk��Fsuyvtecvsu�PxPtes�dS�j¡9xP�^q{tesud`� � |udFd2?FyC|us"?Sk26

� @ mHD w D @ TGZ ��A F3D � D @ T;Z �2A F*A�V @3@ w D @ TGZ ��A � � A)6 @(7�� �98 ' � � A� � D @ T;Z ��A � � AHi,dP� 7�� ��: 8��
�CrPk�cvk � @ cvkayez5� � A(suyDterPkC�P|udPq ?¥yesu£akCsu�N�Skacvtes�q�g|^�Fsucek#q{tvsudS�<;��FxPi��Jkac5d�¡^cvd�Cy=; @ cekayvz5�Ssu�Nr?d`cvsu£adS�Fthg|
�Fsucek#q{tvsudS�>;V�FxPi��Jkac�d¡¥q{dS|uxPi,�Py�A�g�^� 7�� �+8 '1s�y�tvrPk��FxPi��Jkac�d�¡�q{dS|uxPi,�Py�d�¡¥gcvc{g7��m @ yvk�k�Dul�F*Aa�
n �@s�yetvces��?xPtvsud`���F�Nq{dS|�x?i,�PyH�1d`xP|����^kCted¥yekat � V 7�� �98 'O~terPkacvkw¡9d`cek`~Zg�y9w D @ T;Z �2A�7 7�� �98 'O~�1kC�1d`xP|��
r^g7�SkTw D @ TGZ ��A � � V JP~�g��^�§s ¡"T�suy��PdStNsu� tvrPkMk{�PzPcekayvyes�dS�c� D @ ¡9dScNsu�Pyethg��^q{kW� D @ TGZ �2A�V �2Aa~HterPka�
� @ m D w D @ TGZ �2A F3D � D @ T;Z �2A F*A1�1d`xP|�� �^k�su�^�@kaz^k��^�Fka�Ft�dS��Tv�
¤CrJg�O?FyCtvd�terPsuyQ?Fs��J�,d�¡Yg�^g�|��Fyes�y�;,tvrJgt¥q�g�M�^k��Fd`�Pk�yethgtes�qag|u|u�,�Jk#qag�xPyvk�z^gc{gijkatvkacey � g�J�

� �FkazJka�^� d`�§tvr?k,xPyekacO�v�Fk{©^�?k#�²�Pgt{g"�Fsuyvtecvsu�PxPtes�dS�?;V�1k�r^g7�`k,g;���#@L��� ���
'Cq{d`�J�Fsutvsud`�+tvdV�@katvk#qwt
ka�Ska�Ftvyptvr^g�t�gcvk�cvkazJk#gtek#�MdS�	terPk�yhg�i,k�z?cvdPq{kayeyvd`cp¡9dSc�g|u|Jyvtvk�zPy�d�¡)terPk�|udZdSz5�

A#B ÑHÖvÆ{Ù`ÃÌÂÄÒÑOÇFÁ`ÑÜÇTÑWÉ1óaÑOÇOÏDCÌÓ`É�Ã�ÂÄÖFEDÖeÆ{àCÊÂÎÍÄÉaËÌÂÄÆeÙYÃ9Ö:Á`ÑÜà�ÑaîvÅJÂÄËÌÁ`Æ{Ð`ËPÉwÙÔÏ1Æ{Ê`ËÌÂÎàCÂ.-vÉaËÌÂÄÆeÙ�GTËÌÁÂÄÃ?Á`ÉaÃPÙ`Æ)ÂÎÙIHÐ`ÑOÙ`ÖvÑJÆ{Ù
ËÌÁ`Ñ(ÊÇ9ÂÎÙ`ÖÜÂÎÊÍÄÑvÃPÅJÑHÊÇOÑvÃ:ÑOÙËvä
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±1dS�Pyvs��Fk�cvsu�Pf§g"cekaf`xP|�g�c�k{�Pk#q{xPtes�dS�5~�sut�suyNk#g�yv� tvd �Fkatek#q{tjsÄ¡�sut�suy��Yka|u| �Oyv�F�^qerPcvdS�Psu£ak#� d`c��PdStB6
sut�yex
=	q{kay�ted"k{�Pk#q{xPtek"d`�?k�yvtvk�z d�¡�tvrPkj|udZdSz5~W�Px?s�|�� tvrPkMq{d`iji�xP�Ps�qag�tvsud`�Mf`c{gzPr(~Dg��^�§qerPk#q ? sutvy
q{dS�P�Pk#qwtvsu�Fs�tO�F�

¦§k�r^g7�`k��PdStCi	gS�Fk¥g��	kw�@rJgxPyetvsu�`k�yetvx^�@�	d�¡��^ka�Jqvr?i	gc ?�zPcvdSf`c{gi,y7~F�PxPtC�1k�r^g7�Sk�¡:d`xP�^�jzPced�
fSchgijy5�CrPdSyvk1cvxP�Ftes�ijk��Jkar^g7�Fsud`xPcey)g�cvk1cvkafSxP|�gc�g�J���1ka|u| �Tye�Z�Jqvr?cvd`�?s�£�k#�W�9CPdScHk{�^gi,z?|�kS~ �ZgSq{d`�?sÄ�O|us ?`k
zPced`fSchgijy @ �Cg| ?Fsu�Pf 7 tesui,kayCterPcvdSxPf`rVg i	g�tvcvs �5~SxPz �?gtvsu�Pfjk#g`qer"tesui,k�tvrPk��`g|uxPkayp�Z�"g�¡9x?�^q{tvsudS�
d�¡Dtvr?k��PkasufSrZ�Jd`cesu�Pf��`g|uxPk�y�A�yhgtesuyO¡9��tvrPsuy1zPcvdSz^k�cvtO���Cr^g�tvka�SkacCtvrPk��Pgt{gN�@s�yetvces��?xPtvsud`��suy7~Zg��^��iMg�F�
|usu�Pk#g�c�g|uf`ka�?chg�zPcvdSf`chg�i,yCg|uyvd�yhg�tvsuyO¡:�,sutY�?xPtCd`�P|u��¡9dScCz^gcetvs�q{xP|�g�c��Pgt{gN�Fsuyetvcvsu�Px?tvsud`�Py7�

� ��� �	��!�	��
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¤CrPk�q{dS�Ztecvsu�PxPtesud`�+�Yk�rJg7�`k�zPcvkayeka�Ftvk#�+su�"terPsuy�z^gzJkac�d`ces�fSsu�^gtekay��Csutvr+tvr?kNzPc{g`q{tes�qag|HzPced`�P|ukai d�¡
ka�`g�|ux^gtes��?f�tvr?kYye�Z�Jqvr?cvd`�?s�£7gtvsudS�Py5d�¡ g��Fsuyvtvcesu�PxPtvk7��zPced`fSchgi¨cexP�P�Psu�Pfpd`�Ng��PkatO�1d`c ?�d¡^z?cvdPq{kayeyvd`cey#�
¦§k"gcekj¡Tg`q{k7�²�Csutvr yex^qer g zPcvdS�P|ukai su�²tvr?k,©Jka|�� d�¡�g�xPtvdSi	gtes�q�z^g�chg|u|uka|usu£#gtesud`�+d¡�yvk#¢SxPk��Ztes�g|
zPced`fSchgijy�¡:d`c��Fsuyvtecvsu�PxPtek#�ji,kaijd`ce�Nq{d`ijzPxPtekacvy @ rPsuf`rMz^k�cO¡9dScvi	g��^q{k�q{dSi,zPxPtesu�Pf�A��
�O��tvr?s�y(©^k�|��ê~f`ka�?kachg�tvk#� zPcvdSf`chg�i,yHgcvk1�1k#g9?F|u�N�Fkatekacvijsu�Psuyvtvs�q�DÎ��F g�^��gcekCd¡9teka��q{d`�Ftvced`|Pyethg�tvs�q�

¤CrPk�cvk{¡9dScvkMyvtex^�F�Fsu�Pf"dS�Pk,z^g�cvtes�qwxP|�gc�k{�Pk#qwxPtvsud`� d¡¥gMz?cvd`fSchg�i fSsu�`kay�su�F¡:d`cviMgtes�dS�"d`�§terPk,kw�?gSq{t
¢Sx^g��ZtesutO�Nd�¡ z^g�chg�|�|uka|usuyvi k{�Ptvc{g`q{tek#���F��tvrPk�q{d`ijzPsu|�k�c��zJgchg�|u|�k�|�su£ak�c#�anp�Pd`terPkac1yhg�|�suka�FtH¡:k#gtexPcvkpd¡WtvrPk
cexP�F�Otvsui,kp�^karJg7�ZsudSxPcvyCd�¡Dtvr?kayvk�zPcvdSf`c{gi,y�s�yCterPkasucCcvk�f`xP|�gcesutO�Z�
¤Cr?s�y�s�y��CrZ� �Ykjr^g7�`k�¡9k�|�t�su�Ftvkacekayvtek#� su� g"q{d`�Jq{xPcvceka�^q{� i,k#g�yvxPcek�tvr^g�t��1d`xP|�� thg9?Sk�cvkafSxP|�g7�

ces�tO�§su�Ftvd§g`q�q{d`xP�Ft7�H¦§k,r^g7�Sk	�Fk{©J�Pk#�²g"ijk#gyexPcvkMter^gt�gyeyvdPq{s�gtekay,g"�`g�|uxPk,�Csutvr k#g`qer²ka�Ska�FtNd�¡
g��Vk{�Pk#qwxPtvsud`�(�W�O�VterPk,qag�yvk�d¡Cg�cvk�f`xP|�gc�g��^�"�1ka|u| �Tye�F�^qerPcvdS�Psu£ak#� k{�Pk#q{xPtes�dS�5~(tvrPsuy��`g|uxPk�cekai	g�su�Py
�Jd`xP�J�Fk#�+ka�Ska� s ¡YterPk�k{�Pk#q{xPtesud`�§suy�su�F©^�Psutek`�J¤CrPsuy�suy¥�?d`t�terPk,qagyek�d¡Cd`terPkac�ijk#gyexPcvkay�¡9cvdSi tvrPk
|usutvkac{gtexPcvk`~�tvr^g�tNsu� tvrPkMka�^�²g�yvyvdPq{s�g�tvkMtvrPkMy{gi,kj�`g|uxPkj�Cs�ter g�|�|1ka�Ska�Ftvy�tvrJgt�dPqaq{xPc7~Yg�|�terPd`x?f`r
yed`i,k�d¡CtvrPkai q{d`x?|��=�^k�k{�Pteka�^�Fk#�+tedMthg9?Sk�tvr?k��Yka|u| �Oyv�F�^qerPcvdS�Psu£#gtesud`�"su�FtvdMg`qaq{dSxP�Ft�gy��Yk�r^g7�Sk
�FdS�Pk�¡9dSc�±1rJgcvced`�F�3G�d`yvt�� yCi,k#g�yvxPcek`�^�pxPcCijk#gyexPcvk�suyYterPkacek{¡9d`cekNceka|uka�`g�FtC�Cr^g�tvka�SkacCtvr?k�|uka�Pf`ter,d�¡
terPk�k{�Pk#q{xPtes�dS�Ms�y7~Pg�^�jqag�M�Jk¥q{dSi,zPx?tvk#� ¡9cvdSi�tvrPk��^g�yvs�qCzJgtvtekacv�Md�¡Dtvr?k¥kw�@k7q{xPtvsudS�	�F��t{g9?Fsu�PfNgt
ijd`yvtq* cvkazJkates�tesud`�Pypd¡DterPsuyCz^gtetvkace�Ms��Fted,g`qaq{dSxP�Ft#~?�CrPkacvk&* suyCtvrPk��Zx?i��^kac1d¡HzPcvdPq{k�yvyvdScvy7�
¤Hd�dS�Pthg�s�� tvrPsuy�cekayvx?|�t7~W�1kNxPyek#� z^gcetvs�g|Hd`c{�Fkac�tvr?kad`ce�Z�Jn �@s�yetvces��?xPtvk#� k{�Pk#q{x?tvsud`�§suy�ijdP�Fka|uk#�

g�yCtvrPkNq�gxPy{g|usutO��z^gcetvs�g|WdSch�FkacC�JkatO�1kaka�"k��`ka�Ftvy7�J¤CrPk��Fkaf`cekak�d�¡)ye�F�^qerPcvdS�Psu£#gtes�dS�,suy�qag�zPtvxPcek#�M�F�
q{dSxP�Ftvsu�Pf�terPk��Zx?i��^kacCd�¡)g��Ztes�qvrJgsu�Py1tvr^g�t�q{d`�Fthg�su�	g�f`su�Ska�,ka�Ska�Ft#�
¤Cr?s�y�tvrPkadScv�jr^gy1zPcvd�Sk#��x?yvk{¡9x?|T~SzPced�Zs��Fsu�Pf�xPyY�Csuter	g�,gS�Fk#¢Sx^g�tvkp¡9chg�i,ka�1d`c ?�tvd��Fkay{q{cvsu�Jk�tvrPk

cekaf`xP|�g�cvsutO�,d�¡)g�Mk{�Pk#qwxPtvsud`�(�
¤Cr?k,q{d`ijzPxPthg�tvsud`� d¡�d`x?c�i,k#g�yvxPcekNrJgy��Jkaka�²su�FtvkafSchgtek#�+su� g=z^gc{g|u|uka|us�£7gtvsudS�"ka�F�Fs�ced`�Pijka�Ft
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Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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