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@BADC�EGFHJI ADC�KMLON HJP�Q�RSR)T KULONGFHVHJP(WXHZYG[]\�WSH A]N_^!`bac@edgf?h0i]ij`!a�k)Kml HV\�P KmCjFH�YG[]\�WSH A]N_^5nD`bo]f_nZp [ N \�PqWXH�T A
T Kmr%FHV\ ADC�K [ k�`)o]o?htstf=uvA TmH kSp H p HJWXH ^

w#.t+-1'xty{ze|~}5���
�3ADr []\ ADC [ K \�HZW-��Q kSA Tm�_P�H `Su []R�[tTm[]� K H�H Cq� \�[ r)ADr)K T KmCOFHJP `Sac@ed{i]i]o]�7�%�cdc�S�?ackSKml HV\�P KmCOFH�WXH � \�[ l H kSp H `

o]� \ N H��][tT K [ C����(N \ K H `�nJo?h0f]o~@eA \�P�H K TMTmH p HJWXH ^5nJo
���-2t����xX��/S���;� @ [_W��HJTmHJPqWXH �(A]ESk_�� cK TMT KMA \¡W `O�cAJl_K HV\ ���jC []¢]HJP `�£ TMWS\�[��_W-¤XP K I N T ADC�K [ k P kON I FHV\ KMLON HJP
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�_NSKMC H§�A WXH k [tI r \�H N_^¨C \ AJlDA]N_^ W A]k P p H�WX[tI A]KMk H7© nD`-i_`-�j`vnJªD«¬k [ N PqRS\�[]R![tP�[ k P�W A]k P�© �­«#NSk I�[_W��HJTmH
R E �jP KMLON H#R![ N \3T®� FH C�N WXH kON I FHV\ KMLjN H�WXHJP FH p [ N TmHJI�H kOC P¬WXH�I FHJT A]k �]HJPvWSH'WXH N_^ R E)A P�HJP k [ k_��k HV¯ C [ kSK H kSk HJPV°
� HJP�± NSK WXHJP%W KMC P ljK P p [ �?FHJT A P C�KMLjN HJP(R�[tP�PV�HJWXH kOCqNSk HZI FHJI�[ K \�H�WSHJP�W FHV²³[]\¡I ADC�K [ k P A]kOCOFHV\ K H N \�HJP ` TmH N \ p [tI �
R�[]\ C HJI�H kOC5k H´R�H NXC WS[ kSp R A P´µH C \�H¶RS\ FHJW KmC R A \5TmHJP;Tm[ K P N P N HJTMTmHJP·WXHJP¸± NSK WSHJP k HV¯ C [ kSK H k PJ° �¬A \
p [ k P FH LjN H kOCV`0NSk HGTm[ KOp [ k P C�KmC�NXC�Kml H%WXH C �jR!H £ TMWS\�[��_W�P�HV\ A�A­¹ [ NXCOFHVH A]N_^�p T A P�P KMLjN HJP FH LjNSADC�K [ k P¬WXH ��A�ljK HV\ �
�jC []¢]HJP�R�[ N \�I�[_W FHJT K P�HV\�T®� FH p [ N TmHJI�H kOC °�º A]k P�TmH§I�[_W��HJTmH p [ k P K W FHV\ FH `GAD»)k WXH~R)\�H k WX\�H~H k´p [tI�R C H¼TmH
pVA \ A]p�C �HV\�H=W K R ESA P KULON H�WXH�T½� FH p [ N TmHJI�H kOCV`¾NSk¸p�ESA I¦R¸P pVA T A]K \�H�W FH p \ KmlDA]k0C T A~p [ kSp H kOC \ ADC�K [ k W�� NSk ± NSK WXH
W A]k P�TmH7I FHJT A]k �]H§HJP C�KMk0C \�[jW N)KmC ° � � KMkOC HV\�² A]p H§H k0C \�H§TmHJP�WXH N_^ ± N)K WXHJPZHJP C P N RSR�[tP FHVH~W KÀ¿-N P�H~WXH7P�[]\ C H
LjN H~TmHJP�WXH N_^ R ESA P�HJPZR�H NXl H kOC P�H~I FHJT A]k �]HV\J°eÁ�T�H k \ FHJP N T C H NSk P��_P C �HJI�H p [ N R)T A]kOC TmHJP FH LON)ADC�K [ k P�WXH
�cAJl_K HV\ ���jC []¢]HJP ` T A Tm[ Kvp [ k P C�KMC�NSKmC�Kml H�WXH C �jR!H £ TMWS\�[��_W¨H C�NSk H FH LON)ADC�K [ k WXH �(A]ESk_�� cK TMT KMA \¡W-°�º A]k P NSk
C HJT�I�[_W-�HJTmH ` TMHJP�WXH N_^ R ESA P�HJPqP�[ k0C�KMkSp [tI�RS\�HJP�P Kmr TMHJP'I A]K P%R!H NSl H k0CqA�l [ K \�WSHJP�WXH k P KMCOFHJPqW KÀ¿qFHV\�H k0C HJPV°

º A]k P(T A RS\�HJI K �HV\�H�R A \ C�K H `jk [ N P%WX[ kSk [ k P NSk H&W FHV\ KmlDADC�K [ k W N P��_P C �HJI�H p [ N R)T FH �%A]ESkX�� �K TUT KMA \�W �?�cAJl_K HV\ �
�jC []¢]HJP �]£ TMWX\�[­�jW-° a�k H;I K P�H·P�[ N P7²³[]\�I¦H A W K I�H k P K [ k HJTMTmH¨R�HV\�I¦H C W�� KMk0C \�[jW N)K \�H LjNSADC \�H¸�]\ A]k WSH N \�P
KMk W FHVR�H k W A]k0C HJP `SpVA \ A]p�COFHV\ K P C�KMLjN HJPqW N I�[jW-�HJTMH]°
ack H A RSRS\�[ p�E H�R A \BÂ�P�R)T KmC�C�KMk �tÃ~R�[ N \ZT A \ FHJP�[tT NSC�K [ k;kON I FHV\ KMLjN H�HJP C RS\ FHJP�H kOCOFHVH7W A]k PZT A R A \ C�K H � ° � H
P p¡E'FHJI A HJP C~NSk H§H ^jC H k P K [ k WXH p HJT NSK RS\�[]R�[tP FH¨W A]k PB© nÄ« W A]k P�TMH pVA P=WXH¼± N)K WXHJP k HV¯ C [ kSK H k PV° � [ N P
k [ N P KUk0CjFHV\�HJP�P�[ k P=WX[ k)p¼KMpVK R)T N P�RS\ FH pVK P�HJI¦I�H kOC �A T A W K P p \ FH C�K P ADC�K [ k WXH¨T A Tm[ K(p [ k P C�KmC�NXC�Kml H¼H C=k [ N P
RS\�[]R�[tP�[ k P NSk P p¡E'FHJI A WSH C �jR!HqH ^ R�[ k H kOC�K HJTXR�[ N \�T A W K P pbFH C�K P ADC�K [ k H k¦C HJI�RbPV°#Å k¦p [ kSp T N P K [ k WXH p H C�C H
R A \ C�K H `!k [ N P�W FH p \ KMl [ k P&T A W K P p \ FH C�K P ADC�K [ k P�R ADC�KUA TmH NSC�K T K P FHVH ` H C H k R A \ C�KUpVN T K HV\ p [ k)p HV\ kSA]kOC TMHJP C HV\�I¦HJP
WXH p [ kOl H p�C�K [ k R![ N \�TmHJP LjN HJTMP k [ N P AJl [ k P K I�R)T FHJI�H kOCOFH�T A I FH C�E [_WXH�WXH dqNSk �]H ��ÆZNXC�C�A °
ack HZWXHV\ kSK �HV\�H�R A \ C�K H�HJP C�p [ k P A]p \ FHVH A]NX^ P K I N T ADC�K [ k P kON I FHV\ KMLjN HJPV° � HJP�RS\�HJI K HV\¡P'\ FHJP N T C�ADC P�R)\ FHJP�H k0CjFHJP
p [ kSp HV\ k H k0C TMHJP pVK P A]K TUTmHJI�H kOC PB�A T A ²³[ K P¦I�[ k []R E)A P KMLjN HJP�H C W K R ESA P KMLjN HJPV°9º A]k P=TmH§RS\�HJI K HV\ pVA P ` T A
W KÀ¿qFHV\�H kSp HcWXH p [tI�R�[]\ C HJI¦H k0C H k0C \�HcTmHJP�± NSK WSHJP k HV¯ C [ kSK H k P�H C'ljK P p [ �?FHJT A P C�KMLjN HJPGHJP C I K P�HqH kÇFH ljK WSH kSp H]°
º A]k P&TmH�P�H p [ k W `-k [ N P�[ r P�HV\ l [ k PcT A W FH p [tI�R�[tP KmC�K [ k P�R KMk [_W A TmHZH C T A P C \ NSp�C�N \ ADC�K [ k WXHJPcR E)A P�HJP�P�[ N P
pVK P A]K TMTmHJI�H kOC W A]k P�TmHJP pVA P k HV¯ C [ kSK H k P(H Cqk [ kX��k HV¯ C [ kSK H k PV°
ack HGWSHJP3\ A]K P�[ k P¬WXH%T®� KMkOCOFHV\VµH C R![ N \vTmHJP FH p [ N TmHJI¦H k0C P l_K P p [ �DFHJT A P C�KMLON HJP¬HJP C T K¡FH A]NX^�k [tI r \�H N P�HJP A�l?A]kSpbFHVHJP
C H p�E)k [tTm[]� KMLjN HJP p [ kSp HV\ k)A]k0C TmHJP�I FHJT A]k �]HJP=WXH~�][ NSC�C HJTmH C�C HJP ` TmHJP�P�RS\ A �jP ` TmHJP FHJTM[ k � ADC�K [ k P�WXH »Sr \�HJPV°m°m°
� [ N P·RS\ FHJP�H kOC [ k P5WXH N_^gA RSR)T KMpVADC�K [ k P kjN I FHV\ KMLjN HJP A TMT A]kOC W A]k P p HÇP�H k PV° u [ NXC W-� ADr []\�W NSkgC HJP C
W-� A TMTM[ k �]HJI�H kOC WXH »Sr \�HJPe\ FH A T K P FH´H kgp [tTMT ADr []\ ADC�K [ kgAJl H p Q�° � [tT KMk H C;£ °ZÈc\�HVÉ=HV\ A]NÊ� H kOC \�H´WXH
d H p¡E HV\ p¡E H �¬A]N T �¬A P pVA T�ËÌY'[]\¡WXH A]N_^)Í R N)K P¦WXHJP~H ^ R FHV\ K H kSp HJP7WXHB\�HJI¦R)T K P�P A �]HBWXH pVNSl HJP~I�H C�C�A]kOC H k
FH ljK WXH kSp H5T A ²Î[]\�I ADC�K [ k R)T N P K I¦R![]\ C�A]k0C H;WXH r)N TUTmHJP~W A]k P§TmH pVA P ljK P p [ �?FHJT A P C�KMLjN H LON H¸W A]k P§TmH pVA P
k HV¯ C [ k)K H k °
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� HJP�Tm[ K P�WXH~T A I FH pVA]kSKMLjN H=R�[ N \ NSk ± N)K WXH k HV¯ C [ k)K H k P C�K R N TmH kOCZLON H~T A¨p [ kOC \ A]KMkOC H A RSR)T KMLjNGFHVH·�A·NSk
FHJT FHJI�H kOC WXH�± N)K WXH�HJP C RS\�[]R�[]\ C�K [ k)k HJTMTmH7�A T A W FHV²Î[]\�I ADC�K [ k5LON H¦P NXr)KmC&p H C¸FHJT FHJI�H kOC ° � [ N \ZWXHJP&± N)K WXHJP
R)T N P p [tI¦R)TmH ^ HJP C HJTMP�TmHJP%± NSK WXHJP l_K P p [ �DFHJT A P C�KULON HJP `Sk [ N P�WXH l [ k P�W FH »)kSK \ N)k H�Tm[ K R)T N PG� FH kGFHV\ A TmH�T KMA]kOC TmH
C H k P�H N \�WXHJP�W FHV²³[]\�I ADC�K [ k P�H C TmH C H k P�H N \�WXHJP p [ kOC \ A]KMkOC HJPV° � H C�C H7\�HJT ADC�K [ k R�H NXC µH C \�H ljN H~P�[ KmC P�[ N P
²Î[]\�I�H KMkOCOFHV�]\ A TmH ` I�H C�C�A]k0C H k¦AJlDA]kOC TmHJP#H ¿ H C P�Â�I FHJI¦[ K \�HJP�Ã�W-� NSk ± NSK WXH ` P�[ KmC P�[ N P#²³[]\¡I�H�W KÀ¿qFHV\�H k0C�K HJTMTmH]°
��N)K P LjN H k [ N P l [ N Tm[ k P%[ r)C H kSK \(H k WXHV\ kSK HV\%T K H N¼NSk H FH LjNSADC�K [ k W Km¿qFHV\�H kOC�K HJTMTmH `Xp � HJP C�p H C�C H�WXHV\ k)K �HV\�H&[]R �
C�K [ k´LjN H k [ N P A TMTm[ k P p�E [ K P K \J°¸Á�TG² A]NXC P K � k)A TmHV\ LON H§WXH C \V�HJP k [tI r \�H N P�HJP�TM[ K P�H ^XK P C H kOC H C�p�ESA]pVN)k H
W-� HJTMTMHcHJP CqNSk HZTm[ K HJI¦R K \ KMLjN H p [ k0l H k)A]k0C �A W Kml HV\�P�HJP�P KmC�NSADC�K [ k P%R E �jP KULON HJPZË l [ K \�R A \�H ^ HJI�R)TmH=© nJfD«ÎÍ °
�¾A TM[ K#p [ k P C�KmC�NXC�KMl H LON H k [ N P A TMTm[ k P NSC�K T K P�HV\&R A \�T A P NSKmC H�HJP C W N He�A �X° È�° £ TMWX\�[­�jWÇ© n��­« °¦Å'TMTmH�R�H NXC
µH C \�H l_N H p [tI¦I�H N)k H�� FH kGFHV\ A T K P ADC�K [ k W-� NSk I�[_W��HJTmH¦I FH pVA]kSKMLjN H¦P K I�R)TmH�I�[ k [_W K I�H k P K [ kSk HJTGËÌI�[_W��HJTmH
WXHe�tH ¿ \�HV� ` © n�ht«ÎÍ ° �XK [ k k [ C H�� TmH C H k P�H N \~WXHJP p [ kOC \ A]KMkOC HJP~H C�� Ë � Í�p HJT N)K WXHJP=W FHV²Î[]\�I ADC�K [ k P ` TmH
I�[_W��HJTmH�W-� £ TMWX\�[­�jW7\�HJT KUA]k0C�p HJP�WXH N_^7LjNSA]kOC�KmCOFHJP�PJ� H ^ RS\ K I�H A]KMk P K
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0 FH C�A]k0C TmH C HJI�R)P�WXH¦\�HJT A?^_ADC�K [ k�`4' TMH=R A \ A I¼�H C \�H7WXH~\�H C�A \�W `5#gFH C�A]kOC T A¨l_K P p [tP KmCjFH§W N ± N)K WXH]°¼Y K H k
H kOC H k W N-` T A \�HJT ADC�K [ k [ rSC H kjN W A]k P�TmH pVA WX\�H¦I¦[ k [jW K I�H k P K [ kSk HJT3HJP C ²³[]\¡I N T FH~W A]k P�TmHJP lDA \ KMADr TmHJP�T A?�
�]\ A]k � K H kSk HJP `vp � HJP C R�[ N \ p H C�C H~\ A]K P�[ k5LjN H k [ N P AJl [ k P KMkOC \�[_W NSKmC T®� []R FHV\ ADC H N \+6647 LjNSK�p []\�\�HJP�R�[ k W �ANSk HZW FHV\ Kml�FHVH p [ kOl H p�C�Kml H�H k¼C HJI�R)PJ° � T N P K H N \�P%I�[_W��HJTmHJP�P�[ kOC R�[tP�P KMr TmHJP'R![ N \�W FH »)kSK \ p H C�C H�W FHV\ Kml�FHVH ` T A
P�H N TMH p [ kOC \ A]KMkOC H FH C�A]kOC T®� KUk0lDA \ KMA]kSp H�R A \ C [ NSC H C \ A]k P�²³[]\�I ADC�K [ k � A T K T FHVH kSk HBË l [ K \~© n�hS`�n��­«ÎÍ °~º A]k PZT A
T KmC�CjFHV\ ADC�N \�H ` TmHJP�I¦[jW-�HJTmHJP p T A P�P KMLjN HJP([ kOC T A ²Î[]\�I�HZP NSKmlDA]k0C H98
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TmH p [jHVÉ pVK H kOC&HKJ © %Zn�,JnÄ« HJP C�N)k R A \ A I¼�H C \�H�\ EGFHV[tTm[]� KMLjN H `L� Ë � Í H CMA Ë � Í W FHJP K � k)A]k0C \�HJP�R�H p�C�Kml HJI�H kOC
TmHJP(R A \ C�K HJP�P��_I FH C \ KMLjN H�H CqA]kOC�KÀ� P��_I FH C \ KMLjN H�W N �]\ A W K H kOC WXH l_KmC HJP�P�H]°
���ON 4~�¾1'�?/S.P��+b2
���¾1Q��/Ç�½+R� +-�D�?/
� [ N P A TMTm[ k P#I A]KMkOC H kSA]k0C RS\�H k WX\�H'H k¦p [tI¦R C HqT A RS\ FHJP�H kSp H�WXHJP#WSH N_^ R ESA P�HJP�W A]k P#T®� FH p [ N TmHJI�H kOC ° � [ N P
AJl [ k P p�E [ K P K WXH p [ k P K W FHV\�HV\�TmHJP(I�[_W��HJTmHJP��A�KMkOC HV\�² A]p H�W Km¿�N P�H�ËÎH k []R)R![tP KmC�K [ k7A]N_^ I�[_W-�HJTmHJP��A�KMkOC HV\�² A]p H
P KMk � N T K �HV\�H Í ° � H C �OR�HZWXH�I�[_W��HJTmH A�NSk H&[]\ K � KMk H C�E HV\�I�[_WX� kSA I KMLjN HcH C R�HV\�I�H C WXHZW FH p \ K \�HZTmH�P��jP C �HJI¦H
»)kSA T AJl H p P�H N TmHJI¦H k0C WSHJP LjNSA]kOC�KmCOFHJP p [ kOC�KMkjN HJP7Ë lDA \ KMA]kOC�C \J�HJP�\ A R K WXHJI�H kOC �A T½� KMk0C HV\�² A]p H Í ° � HJP�WXH N_^
± NSK WXHJP KMkSp [tI�R)\�HJP�P Kmr TmHJP p [ k P K W FHV\ FHJP7P�HV\�[ kOC R A \7T A P NSKMC H¨W K P C�KMk � N'FHJP�R A \=TmHJP KMk W KUp HJP n H C7� ° � [ N \
W FH p \ K \�H¨TmH¼I FHJT A]k �]HBWXH¼² ATSp [ k¶p [ kOC�KMkjN H `Gk [ N P KMkOC \�[jW NSK P�[ k P�T A ²Î\ A]p�C�K [ kÇl [tT N I KMLjN H7W�� NSk WXHJP�WXH N_^
± NSK WXHJP%W A]k P�TmHZI FHJT A]k �]H~Ë l [ K \�© n�«ÎÍ 8

U ! U Ë /V,XW�Í !ZY\[^]
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[��N Y_[ ] HJP C TmH l [tT N I�Hc[ pVpVN R FHZR A \(T A R ESA P�H n W A]k PGTMH l [tT N I�H FHJT FHJI�H k0C�A]K \�H Y_[ ° � [ N \�WXHJP%\ A]K P�[ k P%WXHp [tI�R ADC�KMr)K T KmCjFH A�l H p TmHJP�I�[jW-�HJTMHJPZ²Î\ FH LON HJI=I�H k0C;FH C�N W KÄFHJP~© nt`3fj`�nVsD«½` TmH�R A \ A I¼�H C \�H~W-� []\�WS\�H NXC�K T K P FH�HJP C
NSk H�\�H k []\�I A T K P ADC�K [ k WXH U WX[ k)k'FHVHZR A \M`�! �$UB%¶n °
� HJP'WXH k P KMCOFHJP'WXH p¡ESA]pVNSk HqWSHJP�R ESA P�HJP A]N P�H KUk W N I FHJT A]k �]H&P�[ kOC�k [ CjFHVHJPba ] H C a1c A Tm[]\�P LON H�TmHJP�WXH k P KmCOFHJP
WXHJP&WXH N_^ ± NSK WXHJPcP�HV\�[ kOC W FH »)kSK HJPcR A \-a_d ] H C a1dc ° � HJP ljKMC HJP�P�HJPcRS\�[]RS\�HJP��A§p¡ESA]LON H�R ESA P�H FH C�A]k0C�k [ COFHVHJP� ] H C ��c ` [ k R�H NXC�A TM[]\�P�W FH »)kSK \�WXHJP LjNSA]k0C�KMCOFHJPcI�[­�]H kSk'FHVHJPe8
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Q KMk P K®` H keA]pVp []\¡W AJl H p TmHJP pVA T pVN TMP�H ¿ H p�C�N'FHJPZW A]k P�© n]`-i­« TmHJP FH LjNSADC�K [ k P&WXH p [ k P�HV\ lDADC�K [ k WXH�T A I A P�P�H
R�[ N \ p�E)A]pVNSk H�WXHJP�R ESA P�HJP�WSH ljK H k)k H k0C
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[��N � !<� ] % ��c­° � H C�C H7WSHV\ kSK �HV\�H FH LjNSADC�K [ k W-� FH l [tT NXC�K [ k P N \�TmH=R A \ A I¼�H C \�H¼W-� []\�WS\�H p [ kOC�K H k0C WXH N_^
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