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:*?I:*Ï¾eJ:ti�K/g`eJi [ < [ fj=D:*eJ×�F [ Nfª?IFDGJLUÎ [S[ T ] GJ?d@ [ LzC±Ú�:DL [^[ LzN�_ [ f [ :�<
[ªÓ]Â[ _VeHT [ :�<jKQG [ iteJL [ :Df [ g>F*PIP [ g`<Vg}<V=DKd< ] GqKI×�F [ P [ ?/T [ <>_V@BfOKQ:
Î [ FDg [ L)<>? ] _ [ Leqf°< ] GqKI×�F [ eJ:Dgl<jKQÎ*eJGJek<l@ Ø �O�QÙ¾C�� [ =DK�i [ _ [ f [ :�<>GJ@
L [ _VeJi [ L�KmT [ <V=*?L?IGJ?IP/@Br}=DeJfj=�L*eH_ [ fª<>GJ@�_ [ GJKQ< [ ga<>= [ <>= [ _VT8KIG
fª?/:DLFDfª<>eJi�eH<l@.?Ib&K�bÒ_VK/f°<jKQGcg [ <¯<>?	ek<jg¯P [ ?IT [ <V_>@ Ø �I�^ÏV� ß Ù¤C Ì = [
g [ <VgSKQ_VeJg [ bÒ_V?IT L [O] ?�g`eH<>eJ?I: ] _>?f [ g>g [ g;KQ:DL.KI_ [ fj=DKQ_jKIfª< [ _Veqg [ L
Ît@m<>= [ Îp? Ó fª?IFD:/<VeH:DP8bÒ_VK/f°<VKIGzLeJT [ :Dg>eH?/:B?Ib±<V= [ eJ_ ] ?I_ [ gl<V_>FDfªÏ
<>F*_ [ C
Ú�:àn [ f°<VeH?/: Þ r [ L [ <VKIeHGºKBP [ : [ _Veqf)K ]D] _>?�KIfj=�<V?B<>= [ g>eHT�FÏ

GJKQ<>eJ?I:�?Qb¶<>= [ L [O] ?�g`eH<>eJ?I:�?Qb ] KQ_><>eqfªG [ g\bÒ_V?IT K�ÛDF*eqL�ÛD?drsC��;b
fª?/F*_Vg [ <V= [ KIÎp?di [ KQeJT8g±KQ_ [ KQGqg>?;K ]*] GHeqf^KIÎ*G [ <>?}<V= [ P/_>?dr§<V=sKQ:DL
<>= [ _>TUKIG ] _>? ]p[ _`<Ve [ g¹?Ib±eJ:DLFDg`<>_VeJKIGÂbÒ?IF*GJeH:DPDNKQ:DL�g`?¸r [;] _ [ g [ :�<
?IF*_\_ [ f [ :/<Sr¶?/_>{�?I:�<V= [ L [^] ?/g>ek<VeH?/:.?Qb Ô : [ fª?�KQG ] KQ_><>eqfªG [ gaeJ:
KQ: [ G [ f°<V_>?�gl<jKd<VeJf ] _ [ fªe ] eH<VKd<V?I_�C¯Ú�:�n [ f°<>eJ?I: ß <V= [ L [^] ?/g>ek<sP [ Ï
?IT [ <V_>@Beqg\KI:DKQGJ@g [ LybÒ?/_\eH<VgabÒ_VK/f°<jKQG ] _>? ]p[ _`<Ve [ gar}=*eqfj=.eqg}<>= [ :
FDg [ L�<>? ] _V?diteJL [ KI: [ gl<VeHTUKd< [ ?Qb±<>= [ <V= [ _VTUKQGzfª?/:DLFDfª<>eJitek<l@/C

� � Ç�� Ë��¶�S� Ç É È É�	�
ê����àÊ����)Éy� Ç � Ç É È0ÇªÈ �¶�y���
� Ç �������¹�yÊ�� È 	��&É�
 �
Ú�:"<>=DeJg¸g [ f°<VeH?/:"r [ L [ <jKQeJG&K�T [ <>=*?L?/GH?/PI@�bÒ?I_ ] _ [ LeJfª<>eJ:*P

<>= [ L [^] ?/g>ek<VeH?/:SbÒ_>?/T$K ] KI_`<VeJf^G [ GqKIL [ :SÛD?dr�eJ:�K&<lr&?QÏ�LeHT [ :Dg`eJ?I:pKQG
_ [ f°<jKQ:*P/F*GJKI_&fj=pKQ:*: [ G¡Cc9;Gk<V=*?IF*P/=y?/F*_§PI?/KIGpeqg¶<>?¸=*eJPI=*GJeHP/=�<¶<V= [
F<>eJGJek<l@B?Qbo<>=DeJg\K ]*] _V?/K/fj=�eJ:	<>= [ T8?tL [ GJGHeJ:*PU?Qbo<V= [ L [O] ?�g`eH<>eJ?I:
] _V?tf [ gVg [ g¯eH:"ÎDGH?t?L�ÛD?drsN½r [ eJGHGJFDg`<>_jKd< [ <>= [ T [ <>=*?L"Ît@�L*eJg`Ï
fªFDgVg>eH:*P�?IF*_S_ [ f [ :�<Sr&?I_V{�?/: ] KI_`<VeJf^G [ L [^] ?/g>eH<>eJ?I:�eJ:�KI: [ G [ fªÏ
<>_V?/g`<VKQ<>eqf ] _ [ f^e ] ek<jKd<>?/_ v�� n��&�°C Ì =*eqg¯r¶?/_>{Br&K/g\f^?I:DL*FDf°< [ L.eJ:
fª?/:dwlF*:Dfª<>eJ?I:�r}ek<V=�RS_>?/F ]p[ T [ :�< ] ?/F*_UGJK"Ü [ fj= [ _Vfj= [ g>F*_UG [ g
� fj=DKI:*P [ F*_jg Ì = [ _VT8eJ×�F [ g v R¯Ü � Ì =p�§eJ:�RS_ [ :*?IÎDG [ C Ì = [ Î*F*GJ{
ÛD?drêT8?tL [ GJGHeJ:*PyKI:DL [ªÓ]Â[ _VeHT [ :�<jKQG�r&?I_V{yr [ _ [ f^?I:DLFpf°< [ L	Ît@
R¯Ü � Ì = Ø � á Ù¾C Ì = [ f^KI_>_Ve [ _�Ûp?dr2eqgc?IÎ<jKQeJ: [ L�Ît@)LeJ_ [ f°<c:tF*T [ _>Ï
eJfOKQG}g>eHT�F*GJKQ<>eJ?I:ã?QbSKI:2eJ:Dfª?/T ] _ [ g>g>eJÎ*G [��a[ r§<>?/:*eJKI:�ÛDFDeJL¿C�9
� KI:*PI_jKQ:*P/eJKI:yK ]D] _>?�KIfj=meqg§FDg [ L�<>?¸<V_VK/fj{8<>= [ T8?I:*?Leqg ]p[ _Vg [ L
g ] = [ _VeJfOKQG ] KQ_><>eqfªG [ g§Î [ eJ:*PU<>_jKQ:pg ] ?I_>< [ LyÎt@m<V= [ ÛDFDeJL	r}= [ _ [ eH<
eJg¯K/g>g>F*T [ L	<V=DKd<S<>= [�] KI_`<VeJf^G [ g\L*?y:*?I<¯Leqg`<>F*_VÎ.<V= [ Ûp?drÑKQ:DL
<>= [ _ [ eJg�:*?�eJ:�< [ _jKIfª<>eJ?I:�Î [ <lr [^[ : ] KQ_><>eqfªG [ gOC,Ú�:�<>=*eqg ] K ]p[ _
r [ bÒ?fªFDg¯?/:.<V= [ : [ KQ_¯r§KQGJGoT¸?L [ GHGJeJ:*PBKI:DL.P [ ?/T [ <>_V@	?Qbº<V= [
[ i/?IGJi�eJ:*PyL [^] ?/g>ek<�C Ì =*eqg;eqgSKIfj= [ eHi [ L	Ît@�KyE�?/:/< [ �&KQ_VGJ?yg`eJT¸Ï
F*GqKd<>eJ?I:2r}=*?/g [ eJ:*eH<>eqKQG§fª?I:pLek<VeH?/:Dg¸KQ_ [ Leqf°<VKQ< [ L"Ît@�<V= [ Î*F*GJ{
ÛD?dr$fOKQGqfªF*GqKd<VeH?/:DgOC
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Ð eHP/F*_ [8Þ é Ì = [ =*?/_>eJä^?/:�<VKQG ] ?�g`eH<>eJ?I:�?Qbº<V= [�] KQ_><>eqfªG [ gSKIg;<>= [ @
[ :�< [ _¯<>= [ ÎÂ?IFD:DL*KQ_V@�KI_ [ K*N�K/gsL [ < [ _VT¸eJ: [ L�Ît@.<V= [ Î*F*GJ{�ÛD?dr
f^KIGJf^F*GJKQ<>eJ?I:DgOC

Ì = [ P [ ?/T [ <>_V@ãKI:DL�<>= [�] KI_`<VeJf^G [ g>eJä [ eJ:�<>= [ g>eHT�F*GJKQ<>eJ?I:
KQ_ [ L*eJfª<VKd< [ L�Î�@.<>= [¸[ªÓ]Â[ _VeHT [ :�<jKQGor¶?/_>{ Ø � á Ù¾C � KIfj= [ G [ f°<V_>eHÏ
f^KIGHGJ@�fj=pKQ_VP [ L�<>=D_ [ KIL�eH:�<>= [ � n��ê=DK/g�K.fª?/_>_ [ g ] ?I:DLeJ:*P�g [ <
?Qb�L [O] ?�g`eH<>eJ?I: ] GJKQ< [ g ] GqKIf [ LUeJT¸T [ LeJKQ< [ GH@8KdbÄ< [ _&ek<&eH:8<V= [ ÛD?dr
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Ð eJPIF*_ [sß é Ì = [ =*?/_>eJä^?/:/<jKQG¿fª?/T ] ?/: [ :�<}?Qb±<>= [ i [ GJ?tf^ek<l@y?Qb½<>= [
] KI_`<VeJf^G [ g§KIg&<>= [ @ [ :�< [ _§<V= [ ÎÂ?IF*:DLDKQ_V@yKQ_ [ KDC
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Ð eJPIF*_ [�á é Ì = [ i [ _><>eqf^KIG§f^?IT ] ?I: [ :/<U?Ib;<>= [ i [ GJ?fªeH<l@"?Qb\<>= [
] KI_`<VeJf^G [ g§KIg&<>= [ @ [ :�< [ _§<V= [ ÎÂ?IF*:DLDKQ_V@yKQ_ [ KDC

LeJ_ [ f°<VeH?/:zC Ì = [ P�K ] Î [ <lr [^[ : [ K/fj= ] GqKd< [ eqg ß C Þ â¯T8T0KQ:DLm<>= [
G [ :*PI<>=8?Qb|<V= [ L [O] ?�g`eH<¹KQ_ [ K¯eqg å âST8T	C Ì = [ Î*F*GJ{�ÛD?dr�g>eJT)F*GqKdÏ
<VeH?/: ] GJK/f [ g�� ß PI_VeqLyGJeH: [ g;K/fª_V?/gVg¶<>= [ P�K ] C Ì = [ E�?/:/< [ �&KQ_VGH?
g>eHT�F*GqKd<>eJ?I:8L [ g>f^_>eJÎ [ go<>= [ L [^] ?/g>ek<VeH?/: ] _>?f [ gVgor}ek<V=*eH:¸<V= [ PI_VeqL
: [ KQ_ [ g`<}<>= [ L [^] ?/g>eH<\g`FD_`bÍK/f [ KI:DLB<>=*eqg\Îp?/F*:DL*KI_>@	KQ_ [ K¸<V= [ _ [ Ï
bÒ?/_ [ =DK/gmKà= [ eHP/=/<m?Ib��*C Þ â�T8TBC � [ g`=pKQGJG;fª?/:Df [ :/<V_VKQ< [ ?I:
] KI_`<VeJf^G [ gU?QbsT [ KI:�LeqKQT [ < [ _��"!¿TBC 9;gm?/F*_yg>eHT�F*GqKd<>eJ?I:�eqg
?/:Ï¾GqKd<><>eqf [ eH<¶r}eJGJGp<V= [ _ [ bÒ?/_ [ _ [ ×/FDeH_ [\Þ âI�¯PI_VeJLmGHeJ: [ g¶eJ:U<>= [ i [ _`Ï
<VeJfOKQGzLeJ_ [ f°<VeH?/:y<V?8g ] KI:��*C Þ â)T8T	C Z F [ <V?Ufª?IT ] eJG [ _}T [ T8?I_V@
_ [ g`<>_VeJfª<>eJ?I:DgONz<V= [ L [^] ?/g>ek<¸_ [ PIeJ?I:àeJg�g`eJT)FDGJKQ< [ LàeJ:�=*?/_>eJä^?/:�<VKQG
g [ fª<>eJ?I:Dg [ KIfj=)?Ib Þ �O�\PI_VeJL�GJeH: [ g^C � K/fj=¸g [ fª<>eJ?I:¸eJgcg>eJT)F*GqKd< [ L¸eH:
g [ _Ve [ gzg`<VKQ_><>eJ:*P§bÒ_V?IT,<>= [ G [ bÄ<±=DKI:DL [ LP [ ?Ibt<>= [ L [^] ?/g>ek<±_ [ PIeJ?I:zC
Ì = [ eJ: ] F<}L*Kd<jK�bÒ_V?IT <V= [ ÎDF*GH{8Ûp?dr�g`eJT)F*GqKd<VeH?/:yeJ:DfªGJFDL [ g¶<>= [
=*?/_>eJä^?/:�<VKQG ] ?/g>ek<VeH?/:U?QbÂ<>= [;] KQ_><>eqfªG [ KIgceH< [ :�< [ _jg½<>= [ : [ KQ_¹r&KIGHG
_ [ P/eH?/:�KQ:DLà<V= [ =*?I_VeHäO?I:�<VKIG¹KQ:pL�i [ _`<VeJfOKQG&fª?IT ] ?I: [ :�<Vg�?QbaeH<Vg
i [ GJ?tf^ek<l@ v g [O[¸Ð eJPIF*_ [ g Þ Ï á �ªC Ì = [�] KI_`<VeJf^G [ g [ :�< [ _;<V=*eJgS_ [ P/eH?/:
KQ<¶<V= [ i [ _V@ [ LP [ ?Ibz<>= [ L [O] ?�g`eH<ag [ f°<VeH?/: v K ]*] _V? Ó eHTUKd< [ GJ@¸<>= [
Ô _jg`<o?/: [§]p[ _Vf [ :�<j�ªC Ì =DeJgoP/eHi [ goKQ:¸eH:pLeJfOKd<VeH?/:�?Ibp<V= [§[�# fªe [ :Df^@
r}eH<>=	r}=*eqfj=y<V=*eqg§<l@ ]p[ ?Ib Ô GH< [ _}? ]Â[ _jKd< [ gOC
Ì = [ bÒ?I_jf [ g\KIfª<>eJ:*Pm?I:.<>= [�] KQ_><>eqfªG [ g;Î [ bÒ?I_ [ L [^] ?/g>eH<>eJ:*PyeJ:Ï

f^GHFDL [ <V= [§[ G [ fª<>_VeJf ÔD[ GqL¿NI<>= [ =t@L_>?L@t:DKIT8eJf&L_jKQPDNdeJ: [ _`<VeJKSKQ:DL
LeHÝ|FDg`eJ?I:�C�� [ =DK�i [ eH:pfªGJFDL [ L8KIGHG?IbD<>= [ g [ bÒ?/_Vf [ g½eJ:/<V?S<>= [ g>eHT¸Ï
F*GqKd<VeH?/:zCa9a:�eH:DL*eJfOKd<>eJ?I:�?Qbo<>= [ _ [ GJKQ<>eJi [ g>eHä [ ?Ib [ KIfj=	bÒ?/_Vf [ eH:
ÎÂ?Q<V=�<V= [ ÛD?dr,KQ:DL [ G [ fª<>_VeJf ÔD[ GJLBLeJ_ [ f°<VeH?/:	fOKQ:BÎ [s[ gl<VeHTUKQ< [ L
bÒ_V?IT [ªÓ]Â[ _VeHT [ :/<jg Ø � á Ù¤C Ì = [ g>eHT�F*GqKd<>eJ?I: ] _>?f [^[ LDg�Ît@à_jKQ:Ï
L?/T8GH@mfj=*?t?�g`eJ:*PsbÒ_V?IT bÒ?/F*_ ] ?�g>g>eHÎDG [ LeH_ [ fª<>eJ?I:Dg&?Ib�T8?di [ T [ :/<
r}=*?�g [U] _>?/ÎDKQÎ*eJGJek<Ve [ g�KQ_ [ PI?di [ _V: [ L�Î�@�<>= [ ÎDKQGqKQ:pf [ Î [ <lr [^[ :
<V= [ bÒ?I_jf [ g^C Ì = [ bÒ?IF*_¶LeH_ [ fª<>eJ?I:Dg v�$&%(')%+*�%-, �o=DK�i [&] _V?IÎDKIÎ*eJGkÏ
eH<>e [ g v g`F*eH<VKIÎ*GJ@y:*?/_>TUKQGJeqg [ LD�¶PIeJi [ :BÎt@IN
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v ���

r}= [ _ [ 2 ��� 46-7@8:8<; =G79?\A N�2 ��� 47@AEDGF+HI79J N�2 ��� 46-F-J-R KQ:pL 2 4DGXZD>[WHIF(7@[ KQ_ [ fª?/:Ïgl<jKQ:�<Vg½_ [^] _ [ g [ :�<VeH:*P\<>= [ TUKIPI:*eH<>FDL [ ?IbD<>= [ L*ekÝ|FDg>eH?/:zNQeJ: [ _><>eqKQG¾N
L_jKQP\KI:DL [ G [ f°<V_>eqfcbÒ?/_Vf [ g±_ [ g ]Â[ fª<>eJi [ GJ@INdeJ:�<V= [&[ G [ f°<V_>eqf ÔD[ GqL v�� �
KQ:DL¸Ûp?dr v
	 �cLeJ_ [ f°<VeH?/:DgOC Ì = [ =*?I_VeHäO?I:�<VKIGKQ:DL8i [ _><>eqf^KQGi [ GJ?f°Ï
ek<l@�fª?IT ] ?I: [ :�<VgS?Qb¶<>= [8] KI_`<VeJf^G [ KQ_ [ L [ :*?I< [ L�Ît@ M�� KQ:DL M N CnteJT¸eJGqKQ_VGH@/N M RTJU=� KQ:DL M RTJU=N KQ_ [ <V= [ i [ GJ?tf^ek<l@�fª?IT ] ?I: [ :�<Vgc?Ibp<V= [
g`F ]*] ?/_`<VeH:DPBP�KIgSgl<V_ [ KQT	C Ì = [¸] KQ_><>eqfªG [ gSKQ_ [ _ [ G [ K/g [ L�bÒ_V?IT7K
= [ eJPI=�<U?QbS�*C Þ â�T¸T-eH:ã<>= [�� LeJ_ [ f°<VeH?/:2r}eH<>=�eH<Vg¸=*?I_VeJä^?I:�<jKQG
Leqgl<jKQ:Df [ g`F ]D] GHe [ LzC Ì = [U] KQ_><>eqfªG [ <>= [ :�<>_jK�i [ Gqg¯KIfOfª?I_jLeJ:*P�<>?
<>= [S] _V?IÎDKIÎ*eJGHeH<>e [ g¶PIeJi [ :mÎt@ � ×ÂC v ���¶KQÎÂ?di [ C Ì = [S] KI_`<VeJf^G [ g¶KI_ [
_ [ G [ KIg [ LyeH:�g [ _Ve [ g¶r}eH<>=B<V= [ : [ªÓ <aÎ [ eJ:*P8_ [ G [ KIg [ LyKQbÄ< [ _}?I: [ ?Qb
<>= [ bÒ?/GHGJ?dr}eJ:*P8?tfOfªF*_jg�
v eÄ�&<>= [s] KQ_><>eqfªG [ _ [ KIfj= [ g&K¸= [ eHP/=�<§?Ib ÞQá�� !¿T	N
v eJeq�§<>= [s] KI_`<VeJf^G [ _ [ K/fj= [ g [ eH<>= [ _}?Qb½<>= [ Îp?/F*:DL*KI_>e [ g&eJ:�<V= [��
LeJ_ [ f°<>eJ?I:�N
?I_
v eJeHeÄ�&<V= [s] KQ_><>eqfªG [ <>?/FDfj= [ g&<V= [ L [O] ?�g`eH<}_ [ PIeJ?I:	g`F*Îpgl<V_VKQ< [ ?I_}K
] _ [ iteH?/FDg>GH@yL [^] ?/g>ek< [ L ] KQ_><>eqfªG [ C v � ?Q< [ <>=DKQ<}<>=*eqg}g>eHT�F*GJKQ<>eJ?I:
FDg [ g}K8F*:*eH<;g`<>eqfj{�eJ:*P ] _V?IÎDKIÎ*eJGHeH<l@mKQ:DL�<V= [ _ [ eJg}:D?
_ [ gl<V_>Fpf°<>FD_>eJ:*P8?Qb±<>= [ L [O] ?�g`eH<;g>FDfj=BK/g}fª?/T ] KIf°<VeH?/:zC��
Ì = [ g>eHT�F*GqKd<>eJ?I: [ :DL*g�?I:Df [ KQGJG ] KI_`<VeJf^G [ g¿=DK�i [ Î [^[ :�_ [ G [ KIg [ L

?I_§<V= [ = [ eJPI=�<a?Ib±<V= [ L [^] ?/g>eH<a_ [ KIfj= [ g¹<V= [ <>? ] ?Qb�<V= [ L [O] ?�g`eH<
KQ_ [ KDC Z\[ <jKQeJGJg;?Qbo<>= [)] KI_`<VeJf^G [ g}r}=*eqfj=.KQ_ [ GH?�gl<aeJ: v eq�;KQ:DL v eHeÄ�
KQÎÂ?di [ KI_ [ _ [ f^?I_jL [ L�KQ:DL�g>F*ÎDg [ ×�F [ :�<>GJ@ãFDg [ L�K/g8<>= [ eH:Dek<VeJKIG
eH: ] F<	<>?ã<>= [ g>eHT�F*GJKQ<>eJ?I:$?Qb�<V= [ L [^] ?/g>ek<�KQ_ [ K�K/L�w`KIf [ :�<B<>?
<>= [	] _ [ g [ :�<8?I: [ C Ì =*eqg ] _>?f [ gVg�fOKQ:ãf^?I:�<>eJ:tF [ F*:�<>eJG§KIGHG&<V= [
] KQ_><>eqfªG [ gy=DK�i [ L [^] ?/g>ek< [ L�?/_yF*:�<VeHG\<>= [�[ :DL�?Qb¯<>= [ L [O] ?�g`eH<
g [ f°<VeH?/:.=DKIg;Î [O[ :._ [ K/fj= [ L v <>=*eqg\GJKQ<`< [ _\fOKIg [ r¶?/F*GqL	_ [ ×/FDeH_ [ K
GJKI_>P [ :tF*T�Î [ _a?Qbog`eJT)FDGJKQ<>eJ?I:DgON*K ]*] _>? Ó eJT8KQ< [ GH@ ß �I�/�ªC

Ð eHP/F*_ [ âémnteJT)F*GqKd< [ L�L [^] ?/g>ek<8fª?I:pg`eqgl<VeH:DP.?Qb í�� â � T8?I:D?tL*eJg`Ï
]p[ _Vg [ L ] KQ_><>eqfªG [ g ?Qb$LeqKQT [ < [ _ ��!¿T	C v 2 �6-F(JTR 0 Þ �*N
2 �6-7@8:8<; =G7@?+A 0ê�/NO2 �7@AEDGF+HI79J 0 å �*N 2 46-798:8<;:=>7@?+A 0ê�/N 2 46-F-J-R 0 Þ ���*N2 47ZAED>F\HI79J 0�� Þ â*N�2 4DYX@D>[WHIF+79[ 0�âI�*N M RTJU=� 0��8KQ:DL M RTJU=N 0��*ç�âI�
Ì ?m< [ g`<;<V= [ K ]*] _V?/K/fj=	r [ =pK�i [ g>eHT�F*GqKd< [ L	<>= [ L [O] ?�g`eH<>eJ?I:

?I:�<>= [ F ]*]Â[ _SbÍK/f [ ?Qb¹<V= [ GH?dr [ g`<SL [O] ?�g`eH<>eJ?I: ] GqKd< [ C Ì = [ _ [ Ï
g`FDGk<jKQ:�<;L [^] ?/g>eH<aeJg}g>=*?dr}:BeH: Ð eHP/F*_ [ â*C
9;g�fOKQ:àÎ [ g [O[ :�<>= [ Î*F*GJ{�?Ib¶<V= [m] KI_`<VeJf^G [ gsKQ_ [ L [^] ?/g>ek< [ L

Kd<S<>= [ i [ _>@�g`<VKQ_><;?Ibº<>= [�] GqKd< [ C Ì = [ L [O] ?�g`eH<¯eJgSL [ :pL_>eH<>eqf�eJ:
:DKd<VF*_ [ L*F [ <>?B<>= [ ?IT8eJgVg>eH?/:�?Qb&_ [ gl<V_>Fpf°<>FD_>eJ:*P [ i [ :�<Vg¯eJ:�<V= [
g`eJT)FDGJKQ<>eJ?I:zC�Ú¤<¯eqg ] ?/gVg`eJÎ*G [ =D?dr [ i [ _;<>?	eJ:DfªGJFDL [ g>?IT [�[ Ý [ f°<jg
g`Fpfj=�KIgSL [^] ?/g>eH<¯f^?IT ] KIfª<>eJ?I:zC Ì =*eqgSL [^] ?/g>ek<sf^KI:.Î [ iteJg>FDKQGJGJ@
fª?/T ] KQ_ [ Ls<V?;<V=*?/g [ bÒ?IF*:pL�bÒ_V?IT [^Ót]Â[ _VeJT [ :�<cKI:DLs<V= [ : [^[ L�bÒ?/_
_ [ gl<V_>Fpf°<>FD_>eJ:*PUKIgVg [ g>g [ LzC
� [ =DK�i [º]p[ _`bÒ?/_>T [ Ls:tF*T [ _V?IFDg [ªÓ]Â[ _VeHT [ :�<jg�r}eH<>=)<>= [ g`eJT¸Ï

F*GqKd<>eJ?I:�N¶idKQ_V@teH:DP�<V= [ bÒ?I_jf [ fª?/:Dg`<VKQ:�<jg^C Ì = [ g [	[ªÓ]Â[ _VeHT [ :/<jg

P/eHi [ _Veqg [ <V?.K	r}eJL [ i�KI_>e [ <l@�?QbaL [^] ?/g>eH<)gl<V_>FDfª<>F*_ [ g)KQ:DL�?IF*<`Ï
] F*<VgOC�� [ =DK�i [ FDg [ L�<V= [ bÒ?I_jf [ _jKd<VeH?�g}g`F*P/P [ gl< [ L�Î�@	R¯Ü � Ì =
Ø � á Ù�KQ:DLybÒ?IF*:pLB<>=DKQ<}<>= [ _ [ eqgaKQ: [ªÓ <V_ [ T [ GH@y=*eHP/=�f^K ] <>F*_ [¯[ bÄÏ
Ô f^e [ :Dfª@yr}ek<V=�<V= [ L [O] ?�g`eH<aPI_V?dr}eH:DP�i [ _V@U_VK ] eJL*GH@yKQ<}<>= [s[ LP [
?Ib¶<V= [U] GqKd< [ CyÚ�:�<>= [ KQÎDg [ :pf [ ?QbaKQ:t@�L [^] ?/g>ek<�_ [ g`<>_VFDf°<VF*_VeH:*P
<V= [ L [O] ?�g`eH<¶_ [ K/fj= [ gc<>= [ TUK Ó eHT�F*T = [ eJPI=�<¹?Ib¿<>= [ L [O] ?�g`eH<¶_ [ Ï
P/eH?/: v �*C Þ â)T¸Tm�}KQbÄ< [ _a?I:*GJ@yK8g>T8KIGHGzbÒ_VK/f°<>eJ?I:B?Qb½<>= [s] KQ_><>eqfªG [ g
=DK�i [ Î [^[ :�_ [ G [ KIg [ L¿C\Ú�:.<>= [ KQÎÂ?di [)[ªÓ KQT ] G [ <V= [ _ [ eqg\KmbÒ_VK/f°Ï
<VeH?/:B?Ibo<>= [�] KQ_><>eqfªG [ g}r}=*eqfj=.KQ_ [ <>_jK�i [ GHGJeJ:*P¸<>?8<>= [ _VeHP/=/<ar}eH<>=
K�_ [ GJKQ<>eJi [ GH@à=*eJPI=ãi [ GJ?fªeH<l@IC Ì =tFDg¸r}eH<>=�eH: [ _`<VeJK ] _ [ g [ :�<¸<>= [
] _V?IÎpKQÎ*eJGHeH<l@B?Qbº<V_VK�i [ GJGHeJ:*PmeJ:�<>=DeJg¯LeJ_ [ f°<VeH?/:._ [ TUKQeJ:Dg;=DeHP/=zC¯Ú¤b
r [¹] _V?Qw [ f°<±<>= [ :tF*T)Î [ _½?Qbpg>eJT)F*GqKd<VeH?/:Dg�: [^[ L [ L�g>?a<V=DKd<cKQGJG�<>= [
] KI_`<VeJf^G [ g¹r}eJGJGzL [^] ?/g>ek<§r [ fOKQ:�g [^[ <>=DKQ<§<>=*eqg§TUK�@¸Î [ KIg¶T)FDfj=
K/g\?/: [ ?I_S<lr&?�=tF*:DL*_ [ L¿C Ì =DeJgSeqgsgl<VeHGJGºr [ GJG½r}eH<>=DeH:�<>= [ <V?Q<jKQG
G [ :*PI<>=�?Qbº<V= [�] GJKQ< [ r}=*eJfj=�fª?/:/<jKQeJ:DgS_>?/F*PI=DGH@�<>=*_ [^[ =tF*:DL_ [ L
g [ fª<>eJ?I:DgOC Ì = [ _ [ eJgar}eJL [ gVfª? ]p[ r}eH<>=DeH:	<V= [ T8?tL [ GJGHeJ:*P8bÒ_jKQT [ Ï
r&?I_V{)bÒ?/_§T¸?/_ [\[ GqKQÎÂ?I_jKd< [;] KI_`<VeJf^G [ <>_jKQ:Dg ] ?/_`<§KQ:DL�L [^] ?/g>eH<&_ [ Ï
g`<>_VFDf°<VF*_VeH:*P�_VF*G [ g¯<V?._ [ Û [ f°<s<>= [m] KQ_><>eqfªFDGJKI_)K ]*] GHeqf^KQ<>eJ?I:zN±bÒ?I_
eJ:Dg`<VKQ:pf [ eH:B<V= [ Î*F*eJGJLÏ¾F ] ?Ib½Kd<V= [ _V?/gVfªG [ _V?Q<VeJf ] GqKI×�F [ g^C

� ���&�S� � ��� �s�UÉ�� �\�¯� Ç �¯��É�	ÑÊ����)Éy� Ç ���
Ì = [ _ [ eqg�PI_V?dr}eJ:*P [^Ó]p[ _>eJT [ :�<VKIG [ iteJL [ :Df [ <>=DKQ<.<>= [ L [ Ï

] ?/g>ek<jgcKQ_VeJg>eJ:*PSbÒ_>?/T ] KI_`<VeJf^G [ GqKIL [ :�Ûp?dragcKQ_ [ g [ GHbÄÏ�g`eJT8eHGqKQ_ Ø � ß Ù¾C
9 <l@ ] eqf^KQGºL [^] ?/g>ek<¯bÒ_V?IT7K	fª?�KQGHÏ Ô _ [ LzN ] F*GJi [ _Veqg [ L�bÒF [ G ] ?dr [ _
] GqKQ:�<}eqgag`=D?dr}:yeJ: Ð eJPIF*_ [så C
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