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A M2i)G T <�BpC$o SLt A I)<�C3fXM2B Q i)J T o:J1fXM2MjBKC)oFfXJ�o > M A C S ? r d SRS > J�C ? T > SRS7t f S fno A C S ? k T GKG T1v f ? BKMji)G A
A1z�> BHGDBH;)J7B > M Q > S � T õ Q1T ? S ? S J�f S A oY<�BpC A f QLt ? S f S A S�T MFfX� A S7t A Q1T C S JLBH; > S B T C�I A Q B ? B T C r ñ t B ?
Q > S � T õ B ?àA CËI T o A C T >)? GH<�I A S A J7MjBHC A I�J A | A QXS BHC$o�; TYS7t�S7t A k�J AXA ��J�BHI A JOfnC$I S7t A2A C QeT > J1fXo A M A C S
A1õËA Q1S ? r"s AV? fu< SLt f S f ? S7t A Q > S � T õ BDC Q J A f ?LAX? w ? T I T fuo A C S ? QXT C S J�BD; > S B T C ? T J A1õ T J S ? r %

d C�é A QXS B T C UYw�;�<�J AX? S J�B QXS BpC$o�f S7S A C S B T C SLT]S�t Aj? <�MjM A S J�B Q Aez�> BKGDBH;)JLB > Mgw d
? t)Tbv-S7t f S+S�t B ?
o@fXM A i T ?�?LAX?�?LAX? f > C)B z�>$A � � ¢�r d C A1z�> BHGDBK;)JLB > Mgw3fuo A C S ? Mgfn� A QyT C Q AX?�? B T C ? S�T1v fXJ�I S7t A QeT M2�
i)G A S B T C T k S�t A i)J T)q A QXS ;�<'BDC Q J A f ? BDC)o S�t A BHJ AXõ T J S ? w v t B QLt8t Bpo t GpBKo t�S ? S�t A i)J AX?�A C Q A T k S�t A
i T ? B S Bpm AjA C QeT > Jbfuo A M A C S Aeõ@A QyS1r d C�o A C A J�fnG�w TYS7t A J ? ç BDC Q J A f ? BDC)o S7t A BHJ Aeõ T J S ? fnG T C)o v B S�t�S�t A
i)J T oYJ Ae?7? t f ? S�v(T�T i$i T ? BDC)o A1õËA Q1S ? T C T C A ç ? I A Q B ? B T C � P C S7t A T C A t fnC)I3w§B S Mgfn� AX? t B ?�A k��
k T J S G Ay?u? i)BDm TbS fuG S7t A J A ;:<'k}f Q BHGDB S f S BpC$o S7t A kpJ AXA ��JLBHI A J Aeõ@A Q1S1r8P C S�t A T:S�t A J t fnC)I"wäB S ;$J�BDC)o ?
S�t A k > S > J A J A S > JLC ? o A C A J1f S A Ij;�<�obJ A f S A JRk > S > J A QeT C S J�BK; > S B T C ? Q G T ?7A J S�t A J A ;Y<�k7f Q BpGKB S f S BHC@o S�t A
A C QXT > J1fno A M A C S Aeõ@A Q1S1r ñ t A G}f S�S A J AXõËA QXS MjB S BHo�f S AX? S�t A k T J7M A JVfuC)I S�t >)? BDC AXz�> BDGKBp;$J�B > M A f QLt
fno A C S J1fnB ?LAX? t B ?àAyõ T J S G A m A G�f ? SLt A i)J T$q A Q1S M T m A1? k T J v fnJ�I r ñ t B ? fuG ? T BHMji)GKB AX? S�t f S fXo A C S ? ç
m$fnG > f S B T C ? T k S�t A i$J T$q A QXS BDC Q J A f ?�A f S fXC�BKC Q J A f ? BKC)ojJ1f S A f ? B S i)J T obJ AX?7?uAy? r

d Cxé A Q1S B T C � w d QXT C ? BDI A J S�t A Q1T M�i3fnJ�f S BDm A+? S f S B Q ? v B S�t J AX? i A Q1S(S�T�S�t A obJ T > i ? BK  A fnC)I S�t A
I)B ? Q1T > C S k7f QyS�T J r ñ t A C TbS A vRT J S7t <g�)C)I)BKC)o t A J A B ? S�t f S Aez�> BKGDBH;)JLB > M QXT C S J�BD; > S B T C ? fnJ A C T C)�
M T C TbS�T C$B Q BDC S7t A oYJ T > i ? BD  A r � ? T C A M T J A fuo A C S"qDT BpC ? S7t A oYJ T > i3w T:S�t A J�fuo A C S ? MFfu<VBHC Q J A f ?LA
S�t A BKJ QeT C S J�BK; > S B T C ? BDC ? T M A~? S f S A1? fnC$I�J A I > Q A B S BHC TYS7t A J ? r d CFo A C A J�fnG�w Sut AàA C QeT > J1fXo A M A C S
A1õËA Q1S B ?F? S J T C)o A JFBHC fgG�fnJ7o A JFoYJ T > i�BHC S�t A BDC)B S B�fnG ? S fuo A1? T k S7t A i)J T)q A QXS G A fXI)BHC)o fuo A C S ?
S�T BKC Q J A f ?uA S7t A BDJ QXT C S J�BD; > S B T C ? BDChJ Ay? i T C ?�A S�T fuC fnI$I)B S B T C3fnGVfXo A C S"& ? BHMji$GH<'; A Q f >)?7A S�t A
o@fXBHC£kpJ T M A C QXT > J1fno:BHC)o TbS�t A J ? B ? oYJ A f S A J�BHCùfØG�fXJ�o A J2o:J T > i r ñ t B ? BHMji)GKB Ay? S7t f S G T C)oY� S A J7M
i)J T)q A QXS ? fuJ A M T J A GDBK� A GH< S�T�S fX� A T õ v B S�t fØG�fnJ7o A J�obJ T > i r = Tbv A m A J�wRf ? S�t A i)J T$q A Q1S C A fuJ ?
Q1T Mji)G A S B T C3w S7t A
A C QXT > J1fXo A M A C S AXõËA QXS G T ?uAy?R? S J A C)o S�t fXC)I SLt A kDJ AXA J�BDI)BHC@o~BKC Q A C S BDm A ; A Q1T M Ae?
M T J A I T M2BDC3fXC S BDCgfáG�fnJ�o A J(oYJ T > i3wYG A fnI)BDC)o]fXo A C S ? S7T G Tev A J Sut A BDJ QeT C S J�BK; > S B T C ? r d C]k}f QXS wYB S B ?
i T ?L? BK;)G A S7t f S fuClfnI)I)B S B T C"fnG�fno A C S MjBDo t�S ? G T1v I Tbv C S�t A i$J T obJ AX?7? T k SLt A i)J T$q A Q1S1r(' A1? i)B S A S�t B ?
C T C)M T C TYS7T C)B Q B S <:w@fno A C S ? I T ? S J7B QXS GH<�; A C A � S k�J T M S�t A i)J AX?LA C Q A T käfnCgfnI$I)B S B T C3fuGäfno A C S�r ñ t B ?
B ? ; A Q f >)?LA S�t A QXT ? S ? fum�BKC)o�f ?L? T�Q B�f S A I v B Sut fXCjfXI)I)B S B T C3fXG@fXo A C S M T J A S�t fnC T õ@?LA S ? S�t A J A I > Q A I
i3f Q A r d C S A J Ae? S BDC)obGD<:w�f ? S�t A obJ T > i ? BD  A S A C)I ? S�T BKC)�ËC$B S <�w S7t A�Ayz�> BpGKBD;)J�B > M QXT C S J�BD; > S B T C ?
fni$i)J T f QLtFS�TjS�t Aà? T:Q B�fnGDGH< T i S BKMgfnG�G A m A G r
ñ t A J Ae? S�T k S�t A i3fni A JjB ? T J7o@fXC)BH  A I f ? k T GDG Tbv ? r d C é A QyS B T C � w d fnC3fXGH<�  A S7t A�? T�Q B�fXGDGH<
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T i S BDMFfXG ?�A Q1T C)I$�ª; AX? S ; A C Qut MFfnJ7��w v t A J A f ? T�Q B}fuG�i)G}fuC)C A J
I A S A J7MjBDC AX? S�t A Q > S � T õ�? S J�f S A oYB Ae?
k T JFfXo A C S ? i)JLB T J S7T�T ; ?�A J�m�BHC$o S7t A QXT ? S ? BHC A f Qyt i A JLB T I r ñ t B ?jA GDBHMjBKC3f S Ae? S�t A BKC Aeô Q B A C Q <
? S A MjM�BDC)o�kpJ T M S7t A QXT�T J7I)BDC3f S B T C T k A1õ T J S ? fuC$I3wäC T:S ?7> JLi)J�B ? BHC@obGp<�w
fno A C S ?�? S J�B QXS GD<�; A C A � S
k�J T M S�t B ? QeT�T JLI)BKC3f S B T C r é T M A v t f S ?7> JLi)J�B ? BKCËobGD<:w d fnG ? T ? t)Tbv S�t f S fno A C S ? QXT C S J�BD; > S A S7T�T
BDC)kDJ AXz�>)A C S GH<Fk�J T M S�t A�? T�Q B}fnG ? S fnC$I)i T BHC S fXC)I SLt >)? S7t A i)J T)q A QeS i)J T oYJ Ae?7?uAy? S7T�T ? G Tbv GD< r ñ t B ?
i T BDC S ? S7T�S�t Ag? S J A C)o S�t�T k S�t A k²J A1A J�BKIËBKC)o�BDC Q A C S BHm A BDC SLt A M T I A G�w~fuC$I8BDM2i)GDB Ae? S�t f SjS�t A
A C QXT > J1fno A M A C S AXõ�A QXS(Q fuC$C TYS k > GHGD<�MjB S BHo�f S A S�t A k�J AXA ��J�BDI A J AXõ�A QXS�r d Cïé A Q1S B T C+*:w d�Ay� S A C$I S�t A
M T I A G S�T BKC QyT J�i T J�f S A QXT M2i@G A M A C S fuJLB A1? BDC�fno A C S ? ç AXõ T J S ? r d k > J S7t A J~I)B ? Q >)?�? S�t A iËJ AX?LA C Q A
T kØfuC A C QXT > J1fXo A M A C S BDC Q A C S BHm A BDC TYS7t A JL� ?LAXA M2BDC)o:GH< > C$J A G�f S A I$� ?LA S�S BDC)o ? BDC�é A Q1S B T C-,Yw fnC$I
�)C3fXGDGH< ?7> oYo AX? S k > S > J A J A1?�A fuJ Qut I)BKJ A QXS B T C ? BDC�é A QXS B T C�ë r

	 A k T J A i$J T:Q AyA I)BKC)o@w�B S B ?(>)?�A k > G S�T k > J SLt A J(J A G�f S A fnC)I]I)B ? S BDC)o > B ? tjSLt A i)J A1?�A C S i3fni A JRkDJ T M
S�t A i)J A m�B T >$? vRT J�� r d C�f T C A �ªi A J7B T I�BDC QXT Mji)G A S A BKC)k T J7Mgf S B T C ?LA S�S BDC)o@w � A C A   AX? w ��T C S A BHJ T w
fnC$I ñ�A MjBDM�B � UnWYW$Z:�
fuC)I.� fXGHk�J A <ïfnC)I � T ?LA C S7t fnG � ZYê/���Yw3ZYêYêbZ:� QXT C ? BDI A J
i)J7Bpm�f S A i)J T m�B ? B T C T k
f�I)B ? Q J A S A i > ;)GHB Q o T�T I r�� <�M T I A G Q fnC'; A QXT C ? BDI A J A Iùf ? fnC Ay� S A C ? B T C T k Sut A BDJFfXC3fuGD< ?7Ae?
S�T f�I)<�C3fXMjB Q ?LA S�S BHC$o�BHC v t B Qut f ?LAXz�>)A C Q A T k Q1T M�i)G A M A C S fnJ�<£I)B ? Q J A S A i > ;@GHB Q o TYT I ? fuJ A
i)J T I > Q A I r �áfuGDk�J A <xfnC)I � T ?uA C S7t fnG � Z:êYê � � Ae� S A C)I SLt A BDJ T C A ��i A JLB T I ?�A S�S BDC)o SLT fnC�BKC)�ËC$B S A GH<��
J A i A f S A I�o�fuM A v t A J A fuo A C S ? J A Q A BDm A S�t A k > GDG�J A S > JuC�BKC A f Qyt i A JLB T I�BDk S�t A i > ;)GDB Q o T�T I�B ?
i)J T I > Q A I�BKC S�t f S i A J7B T IïfnC)I S�t A < QXT C)k�J T C SRS7t A T J A S B Q fnG��$C)I)BDC)o ? v B S�t AX� i A J7BHM A C S fuG�J AX?�> G S ? r
s8t BKG A MV< S�t A T J A S B Q fXG�M T I A G�B ? fnG ? T BDC)�)C)B S A Gp<���J A i A f S A I3w�fno A C S ? J A Q A BDm A S�t A k > GHG�; A C A � S T C@GH<
v t A C S�t A i)J T)q A Q1S B ? QXT M2i)G A S A I r 0 	 fXoYC T GHBáfnC)I.1§BDi)MlfnC � Zbê��:êY��fnC)I2�áfXGpkDJ A <xfnC$I � T ?�A C SLt fuG
� Z:ê�� � � ? t$Tev�S�t A i T ?�? BD;)BDGKB S < T k Ayô Q B A C S i)J T m�B ? B T C T küfàI)B ? Q J A S A i > ;)GKB Q o T�T IFBDC�f T C A ��i A J�B T I
Q1T Mji)G A S A BDC)k T JLMFf S B T C�M T I A G r 3 �
I$Mgf S BáfuC@I2� A J7J�< � ZYê:êbZY��w �ËA J ? t�S MFfXChfXC)I ø B S  �fuC � Z:êYê:Zb��w
fnC$I � fnJ � fnC)I � f S�S7t A v ?V� UnWYW:W$�
fuG ? TjQ1T C ? BHI A J I)<�C3fXM2B Q+Q1T C S J7Bp; > S B T CFo@fXM A1? v B S�t I)B õËA J A C S
f ?7?L> M2i S B T C ? r d k > J S7t A J J A G}f S A M�<jJ AX?�> G S ? S�TjS�t A BKJ ? BKC S�t A MlfnBKCxfnC3fXGH< ? B ? ; A G T1vVr

4 576(8.9 ��� 8;:
<"T C ? BDI A JîfüI)<�C3fXMjB Q A1� S A C ? B T C T k �áfXGpkDJ A <lfnC)I � T ?7A C S�t fnG � ZYê��/�Yw@ZYê:êbZY� r ñ t A J A fnJ A
� fuo A C S ?
v t)T�vRT JL� T CùfØG T C)ob� S A J�M qDT BKC S i)J T)q A QXS1r ñ t A iËJ T obJ AX?7? T k S�t A i)J T)q A QXS B ? T ; ?LA JLm A I£;Y<�fXGHG
= ¥§ÌÀ«�´§«�©�© ��¯L·�ÏªÑªÐXÐyÓbÒ�¹�â~·�â~¸ÀÌ Ì ¯y³�ÏªÑ�ÐbÇ�Ð:Ò�¹u¯L³b¦RÎ$©�·�´X¨�¸À³b´üÏªÑ�ÐuÐyÐ:Ò�Ú�Âb´§·7´X³1«ª¸À¦1©�¨)°�Â1©�®Y´L«ª«�¸Àß1¸ÀÌÀ¸À°�Á�´Xµb·�´e´y®b©�¨�¯u°�¸À´L³

¸À³
¸À³bæ1³b¸À°�©7ÌÀÁeÔK¨ª©7®b©�¯X°�©7¦
ÙX¯y±R©�«�©�°�°ª¸ ³bÙX«�´Xµ�®b»bßeÌÀ¸À·�ÙX´y´e¦�®b¨ª´7¿e¸À«�¸À´L³à»1³b¦1©�¨§¦1¸��Y©�¨�©�³y°§¯L«ª«�»b±(®b°ª¸ ´X³b«7Ê
> Ý�´ °�Â1©�«�©�±R´1¦1©�ÌÀ«n¹yÃ3¸À°ªû�¯y³à¯L³b¦@?§´L± ¯L³b´VÏªÑªÐXÐLÈ:Ò)¸À³X°�¨ª´X¦b»b·�©�»b³e·7©�¨�°�¯X¸À³X°�Á�¸À³
°�Âb©�®b¨ª´X¦b»b·�°�¸À´L³+·�´X«�°3¯X³b¦
«�Âb´�Ú

°�Âb¯u°3°�Âb©�»b³b¸ A1»b©�©#AX»b¸ÀÌÀ¸ ßb¨�¸ »b±£»b«ª»1¯XÌÀÌÀÁ ©�³1·�´X±(®b¯L«ª«�©�«�¸À³b©�! ·�¸À©7³e°�®b¨²´u¿1¸ «ª¸À´X³�Ê

*
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