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X�Y�Z�[,\*[*]^[�_�`Y�abZ�]dc�e%f=[�gh[=iabejg%c�k�Y*lmZ,Y�ia�lR`n aQkC`Y*cpo�q�r�_�[
s r�ict_�irmgp`Y�cuZ,Y%vwk%rbx�[ s eyia s rbkzc�`{ g|Y}ab\ n Z�]�~����#[=i� s r�_#Y*Z
_�ir�iapZ�`rC]%Z�[*k4i� eh_�\�a�_�Y��=~
�Nl n _�[�\�g|Y*cu_�k4irma�Y�i� Y�gj[�~��Nl n ia�curdk=Y s rpl�k�`rdf�Y���_ n
�%g|Y*c�eh_�irIcu��`Y�g�\�_�ejf%]�[m�%gj[*]%f�`n � ��x%gh[�k�lR`n kR`Y � �=~��Rrpx=[
Z�l n ia�x4irb�%rp��l�k%r�f�[�l�rpc=`Y,_%`r��%[%i�#rbZ*[,\,Y*gjY}k�Y*l�cu\Q`n �
\�rbgjZQ`n ��apY�l�Z*rp��Y s rp�%[��dY�g;`n ��f%gjY�_�rp�d~ i� e!c�k�Y*l
Z�l n ia�f�[ � `{ _�ejgjY�_#[*]%��]�cu_���`Y�\�eh_ s rpl�k�]�k%[ � `]�f%ghk4ir�c�Y*�dY�~
��Y s rpl%k%[*]�c�rOapY�i� `{ k�Y s `{ [*x s rb\*[,\,Y�_�l�Y�g�ic�`{ Y�l%Y*g�icp`{
_#���%gjejk n \�g�`Y*c � r�v�Z�_#rb��`Y�cur�l3i�;`{ \�r}a�lQ`Y�g|Y�xC`n _�\3ir�i� kR`Y�o
��[ � � n x%k%[�cu_�e4[�Z�\,Y�gje�_�ir�\�a�_�Y���]�k%rb]=ct_�`Y�\,Y s `{ v�k=Y�[*f=Y�Z
c�r�ct_�`Y�gjr}\G`{ � r}f%��[��%gj]%x%] s `{ o�� `Y��%gjr�cur¡i� gj[,\3irbZ¡k%rb_�ir�ic�`{
s `{ _Il%[*��¢]Lv3k%rb��`Y � ��] i_�\ n f%��`Y�\3ir�_�v � [�apY s `{ ��Y;\!`rp�%[�cur
cu_#Y*gh[£\¤f%��`Y � e5vmY£fGi��e�g�`{ xR`Y�kw`{ f�[ � e i_�] s r¥�dY,¦�eh��`Y*ghk4ir
l�[*_�rpZ§��_%¢]4v^k%e � \G`{ � o©¨�rb_��#\;Y�i� k�[�cu_ªl�rbf%_=`Y«Y¬cu\G`{ ��`Y
s Y*Z*[zc�\3irb��`Y�Z3o£ n ic�ghrpk%Z,Yªk=Y�[*f%]Gict_�irbkw`{ f=Y���_�k%rp�#Y s r
k�Y*g�`rb��Y;\�`Y s Y�Z�[«k%ejZ�l n o®�Qi�#rpcu_�[£c�r@\=ic#Y�Z¬abk%[,\�]�Y
apk%[,\�]�[*x s rp\�] s `{ f�[ � � n x n3¯ �Qi��r � r s rbk���[�° s e s r,icu_�ir
k4ir s Y�ZQ`n �±apf�¢]�c�[*x�rb�±��ejgh] s eyo
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¿ l�f���\�k4`{ � ��f=[ � � n x%k%[�ct_;`{ Y�ia�Zª��[�i�#Z�`rb�^]ªf�[*apkR`Y�kw`{ v
iapr±f�Y*�u_#k%rb��v�Z�_#rb�%`rb��[ s cu��rÀ\��#[*] � k4irÁ��ehgj[,\,Y�gje@Y
f�[,\,Y�iap[,\;Y*ghe�_#Y*Z=i��Z,Y�a�Yªl%Y*��aÂk�rbx�rpcpv s r�l�k%rpc�\�k�r�Ã
s gjrbfGicp`{ ��f3i�;`{ f�Y*lLir�l�[*x���`n s rbk s Y*Z*[�_#rb�#��[�ÄÅ[*�dl�[¡f�[�Ã
cu_�rpghr�v^��k%[���l n ]%f%g n k%r�k4irbZ*[�ghejZ«��ir�c�`{ � ¢]Lv���k%[*�=l n
eNgjr�_�o i� `{ �®l�`rbgjr¡c�k4irbZQ`n �Æiabe s rb��r*v�_;`{ �®[�x�_;`{ iapk4ir s e
k�Y � �R`Y�a�`{ �mr}cp`{ gj]zZ���[�a � �%[�l�]4o���Y*�u_#k%r�i��e�c�e�k�Y¡curpx=r
� n � �%ghr�ap\ n Z�k%[�]Lv¸\¬l�[�x%�3`n � � � ��\G`{ g�`{ � �£\�abf�[*��`{ k�Y s `{
k�YÂc�f=[�ghr�i� k�`rNZ���`Y*c�k�`rNaw`Y�iape�_#Z n Y}l�[*]�Ä�Y s `{ v�iaprÇ\=ic�r � �%k�[
x%]=l�r^a�Y*c�r s Y�Z�[�l�i�;`{ \3oC�CY;\G`{ � v � [�i�#rbZ�k%rÇk�Y��#[*a � �%[�l
�#[�l�ehk=Y%v%Z,Y��dY*�=`Y�l�eLY�Z*[�ghrpÈ*[,\�`r*v�Z�_�r�i��`{ �dY s `{ f�Y���_�k%rp�#Y
��`Y*l�e�Y s r s ej�Éc n ��f�Y�_�e � ZQ`n ~�� `Y��%gjrÇc�rÇ� n icugjrbk%Z,Y�vLiabr
]4ia�cuf�[*gj]�k%ehZ�l n k%rpf=[ s rpl�[�]Âk=Ydl�[,\*[�ghrpk%[*]Lv�a�lQ`Ydx�`n _
Y*x�cu[�gh]%_�k4irIk%r�`]%k%[�c�kR`Y�o

ÊGË µ,½%Ì;Í » µ ³=» Ì�Í ³LÎ�Ï

�k%[�a�`{ ghe|l�`r s cu[�]�\da�Y���irpcu_�kC`Y�k4`{ \*rbgj��e�`]�cuf4ir,ic�k4`{ Y�k�Y�Ã
\*rpk%rbZ�f�¢]=cu[�x4`{ \*rbgje � r�curpx=r s ejcu_�`n �Ðl%[ s ��rb��o@ÑC\=ic�Y*Z
\*r�\�ab_#Y�a�`{ � �¥�dY s `{ ��k%[���l n \*rpghZ!`r�f%�#[*x�g�`rp� n Y�f3i�#e
s r s e � �«i��r�icurpk4`{ � ��cur�gjr � Z�l n � �%[,\,Y s `{ s Y�Z�[ª�dY*g�`rÂlLirb_�eyo
�Y s `{ cu_���Y � �daC�#[*a � �%[�l�]d[*xC`Y�\,Y s `{ cur�a�_���`Y,_ n x�rbabf�r�i� `{ v
Z�ghe|l�k�`rp�%[da4`Y*abrp��`{ Ydcuf�[*gjr�i� kC`n � �}fGi�=`Y�_�rpg5o��RejZ�l%[�k%rbkw`{
�=`Y�l�c�`Y*�Âo�ÒLe|l�`rN�dY s `{ ct_#�#Y � �Lv4iaprN��[�a � �%[�l�rp�±]�lLirpgjY s `{
k%r s \Girb_�ic�`{ � � n x%]�\¬iapeh\�[�_�ir*o«ÓRY�lLir s eQabkR`Y*��`r�k%r,icu_�irpcu_�`{
k%r�iaªk%rpabkR`Y*��`r�icu_�irpcu_�`{ o ¿ l��%[�l�g|Y,_�cur¡Z£a4`Y�c�Y�l�k4`{ �Ç]
Z���[�Z�]4v�[*f%]=ct_#e�_dx�rbabf�r�i� kC`n fGi��`{ cu_#Y;\3vwk�rbx�[�c�rÂ]Lia�`{ ��Y,_
\�apgjY�_%`rIZ�ghr � eÔ~ � [ s rNghrpf3ic�`{ ~
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�RrmZ,Y�ia�lR`n �¥`Y�[�l�\,Y���] [*_�rb\=i�#rbk4ir¸f%��[���gh]%\�eh_¸cIf�Y*�u_�Ã
k%rb�#rb�ÜY«[�abkR`Y*�meh_��Ç]Ý]%Z*[�kLi� rpk4`{ \�ab_#Y*��]4o iÓRY�l%Y
ghe|lL`{ cur���Y*lLir s e�] � � n gj] s rdZ*r�c�k�Y*a,ic�`{ �Þi��r�icurpk4`{ ��vGZ�_#rb�%`r
\=ic�Y*Z�[�_#[}\G`{ � rmx=[�g�`{ f�[�cu_�eyiabrpk�`rp�%[�f�Y*�u_#k%rb��Y%o��k%[*a�`{
ghe|l�`r�c�r _�Y�Z£a�Y�i� `{ k�Y s `{ � �%[,\,Y,_�k%r�`]�k%[�c�k4ir�vC_#rb�#[*�#ehap] s `{
cu\!`r�f�Y*�u_#k%rb� n vIf�[�l%\�`Y�lLir s `{ s rzY�cuk�Y�ia�`{ c�r�\ n f%��[,\�[�Ã
Z*[,\,Y,_I��[�ab�%[�l�] s `{ � `{ Z�[*k�ß=ehZ�_pvG\�r^Z�_#rb�%`rb����`Y}l%[ s `{ _IZ
\ n i��r�icurpk4`{ cu_=`Y*\,Y s `{ � `{ �%[Rf���[�x%g�`rb�Ç]4ow�Rr�\Gia�l n cug|Y;\G`{ _#Y,_#[
_#Y*Z�_#ehZ,Y�`]�c�fLir � �4v���k%[*��l n s r s r�l�ehk�`n �Æ\Q`n c�ghr�l�Z*rp�
_�[*_=`Y�gjk4`{ l�]3ic�rb\�kw`{ Z*[�gjY*f�c£f�[�l�\�`Y*lLirpk�`rp�%[Áf�Y���_�k%rp�#Y�v
Z�_�rb�3`n f=[%i��`Y*l�k4ir�k�rb\G`{ v*k�Y�i� rp� s r�v � [^c�rC\�g|Y*cu_�k4irRlLir s r�v
YCk=Y�ej\�k4ir�c�e�k=Y���gh[�]%\�`Y%v�iapr�_�[I\=ic�r � �%k%[Cf3i�#r s l�r�YRx%]�l%r
apY�curNl�[�x3i�#r*o
q*r�ct_#ghe�iapr§c�r�l�[�cu_#Y*k%r�_#r¤l%[ÁÄ�`Y�abr¤k%rp��[�ab�%[�l�k�[�cu_�e�Y
k%rb\G`{ _�r�v � [Çc�k�Y�i� Y�_�`n ��\�a�_�Y��%rp��v�f�[*��¢]4iapr s rbk s r�l�k%[ ¯
_��#f4irpghej\*[�ct_�oàÑR��rp��eyi� _;`{ Y�]�_#[�i�#eIÒ n k%r�_�_�r�X4�#ejrb�#[,\�`Y@Y
ÓQe � ��Y���l���rpY � [ � Z���Y*lL`{ \ _�Y�Z*[,\!`rdc�e�_#]�Y � e�k�Y*x=[�]%��Y,_
\=icur�l�k4`{ �#]�_�ejk�]Ç_bi��rpx�Y s rbkm\�cu_=`Y�_�[má;âR��ejk�]�_�l�i�;`{ \*r�k%r�ia
[*x�\ n Z�gjr*v!Y�x n � �%[*����irbgje�\G`{ � r¡i� Y*c�]zk�Y�c�rbx�r*v!k%rbx�[
apY�i� `{ _�lLirpgjY�_Çk4ir � [�v � [ kR`Y*cÇ\3iapl n apY s `{ �dY�gj[�o�ã�icur�v � [
ab��irpk4`{ s rpl�kC`Y�k4`{ Ym� n icugjrbkw`{ v s r�l�[*x��%`r�o
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�gj]%\�_�r�cÂghe|l���e5oÉ¨�r¡abkR`Y*�è`n ��eyv�Z,Y*��Y*�=`Y�l n Y�Z,Y�Ã
�dY���`Y*l�Z,Y���eyv�Z�_�rb��`r}��Y s `{ abZ�]3ic�rbk%[�ct_#e!cm�#[*a � ��[�l%rb��v
f=[�f3i�;`{ f�Y*lLirCcQf�c n � �%[�_#rb��Y�f�rb]�_#rb��o i� gh[,\GirpZdx n cueL��irpg
\ n s Y�cuk�e�_ k4irbZ�[*gjehZ£aw`Y*c#Y*l�kw`{ � �§[�_�`Y�aprbZ ¯ � [ � � � eÇ[�l
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\�a�_�Y���]=~é�CY*Z*[�ghejZ¡c�r�k n k4`{ cuf�g�ik%] s `{ ��`Yª[=i� rbZ�`Y�\�`Y*k4`{ ~
ã n f�gjY�_�`{ curª\�¢]%x=r � s r�ict_�ir�ejk�\*rpcu_�[,\,Y�_�kR`Y��dY*��]4vNi� Y�cbv
c�rbx�r�`] � _�]¥Y�rbk%rp��È�ehe�l�[�\Gir � eyv�Z�_#rb��`Y���k%r�]4ia�lQ`Y�\�k%[
k%rp]�c�f=[�Z*[ s ] s rmYÂk%rpf3i�#ehkR`Y�ic�`{ icu_�ir�ct_;`{ ~ ¿ _=`Y*abZ,Y�k�rpcu_�[ s `{ v
a�l%Y��%[�° s e s r�icu_�ir���ehgj] s rb_�r*v�Y*ghrda�l%Y��%[�° s e�_�Y�Z¡\*rpgh��e
��ejgh] s rb_�r�vGiabr¸c�k4`{ ��°,k4`{ � � � rb_�r�_���`Y�\�e�_Ql%Y*gÅic�`{ l�k n v���Y*lL`{
Xw��ejrb�#[,\�`YÇYd��r�Y � [ � Z3o
q�r,icu_�ir^k%r�iadcur�i� gj[,\3irbZ�[�l��%[�l�g�`Y�Z [�l � �%[�l�]�[�l¡f�Y���_uÃ
k%rp�#Y�vª��irpg�x n k�r s f%�#\*r�[±\�ab_#Y��Éf�[%i�=`Y�l�k4ir§x=[ s [�Ã
\,Y,_�o¬¨�_�`Y�gjrÂapk%[,\�]¥Y�apk%[,\�]@f�[=iapY*l%[,\;Y�_Ç_#[�v � [��Ç]
� � n x4`{ o ãm`{ � r�f�[*ap[*�#k%[�cu_�eyv�gp`Y�cuZ n v�gjrbfGicp`{ curb¦Goª�Qi��r�ct_#[
\=ic#Y�Zªk%rbgjabr�x�[ s [,\,Y�_^l�[�k%rpZ*[�k%r�i� k�Y%o���[�Z�]=l¡c�r�k�e �
k%rpab��irpk4`{ v�k�rbabx�`n \�`Ymk%r�ia¸[�l%r s `{ _po
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� `Y��%gjr£cue s r�i� gj[,\3irbZ¤a � rbg|Y s e|ct_3`n oîíÇiaèk�rbgjabr£lQ`Y*ghr
fGi��r�icug|Y�f�[,\,Y,_Ik�Y���`{ ct_�ir*o��Crb[�l�Z�g�`Y*l�r s _�r�c�\�`r���[�ab�%[�l�Ã
k�]�_;`{ k=Y¬l�[�x%]LvdY�ia�cur�cªf�Y���_�k%rp��rp�Æcu�%[�l�k�r�_�r¥k�Y
l�¢]�\*[�l�r � ��]%Z*[�kLi� rpk4`{ \�a�_�Y���]Lv�i�;`{ Z�`Y�Y���rb�#e � Z�`Y£f�c n Ã
� �%[�gh[=iabZ,Ydï�Y��#��ejr�_�ð���Y�ejZ*rp��[,\�`Y%o��RejZ�l n cur�_�[�_#eyia�k%rpcuÃ
�%[�l�k�r�_�r�oñq*r�k%r s \ n icëic�`{ i� Y�c}fGi��ejf%��Y;\�e�_�cur�k�Y¥k%[,\Q`n
iapeh\�[�_�o i� `{ �àl�`rbgjr s cu_�rÇcCkLirbZQ`n �Þiabejgheyv%_;`{ ��l�¢]%Z�g|Y*l�k4ir s e
x n ct_#r�c�r���irpghe�fGi��ejf%��Y;\�eh_poL�[=iapkR`YQx%]�l%r�_�r�f�[�_bi��rpx=[,\,Y�_
f%��`Y�\�kw`{ Z,Y%vªk%[,\Q`n x n _«k%rpx=[à��`{ cu_�[=v Z,Y��ò��¢]4iapr�_�r
[�l�r s `{ _�o@¨�\!`rÂk%r s x�gheyia�icp`{ ��¢]4iabrb_�rÂf=[�f%��[�cueh_�[ª��[*��`Y�gjk4`{
f�[�l�f=[���]4o�Xwrbf���\�r�f�[�l�¢]%Z�g|Y*l�k�`r�f3i�;`{ f��#Y;\Gir�c�rQ[�l��%[�l�Ã
gjr s _#rNZ�[�l � �%[�l�]Ló
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�Qi��r�cuk4ir�_�[ø��Y*l4`{ f�c n � �%[�_#rb��Y�f�rb]�_�q*]%k�È�o ¨�Y,Ã
��[*a�i�#r s ��ir*v���`Y�k�Y�v�a}kw`{ ia�_�r�i� r}c�f�[*]�cu_#Y Z��#\*r�v��%[�l�k4ir
x�[*g�`{ o�Ñ�cue�_�Y�Z3v s Y�Z*[�x n � �%[*��ab_���`Y � rbgjeQZ�]=c�k�Y�ic�rb��[
_�irbg|Y%o�ð�[*gjrpcu_pvLZ�_�rp�=`Y�_�rpk�_�[�a4`Y*Z��#[*Z�cNc�rbx�[*]¡f3i�#ejkR`Y�ic�`{ v
\=ic#Y�Z s r�ict_�irCk�rbabk=Y���rbkR`Y�vGiabrIr�¦�Ã�f�Y���_�k�rb��x n gG[�f%��Y;\�l%]
_#rbkÂf%�#Y;\Q`n °�_�Y¸f%��Y;\�`Y�o���Y�Z�[*k%r � c�rR_�[ma � rbg|Y s e|ct_�irI\ n Ã
f%g|Y,_;`{ o���[�i� Y*c�rÂc�r��=`Y*k�Y¡apY���[ s `{ Y¥i� gj[,\3irbZ���k%[*�=l n
c�`]�l�ej\*rp�ùZ*[�k�cu_#Y,_#] s r*v s Y�ZÝl�gj[*]%�%[úcz�#[*a � ��[�l%rb�
[*_=`Y�gjrbgyo
�k�[*a�`{ gjejl�`r*v�Z�_�rp�%`r�[*f%]=ct_#ehgGf�Y*�u_#k%rb��v s cu[�]�\*rpgh��eGap[*]�Ã
Ä�Y*gy`{ v�k%rb\Gir�lL`{ c�eR�#Y�l n Y s rpkèf%gjY�i� _#eh\GirÂ�%[%i��rpZ�] s `{ ¯ � [
x%]=l�]�lLirpgjY�_�~û�Nl�r�_#r il¤k4irpZ*[��%[@k=Y s l�]=~òX�Y�Z�[,\�`r
[*_=`Y�apZ n fGi��`{ ��[�rb\�[*Z�] s `{ l�[*��k4irpk%Z�]Lv�iabr s eh��\�g|Y*cu_�k4ir

\�¢]%x=r � k%r s l%rd[ÂZ�\,Y�gjeh_�]�\�a�_#Y*��]LvwY*ghrm_�[�ghejZ*[�[�\�a�_�Y��
c�Y*��[�_�k�`n o�Ò4rbfGicp`{ ic�f�Y�_�kC`n \�a�_#Y*�èk%r�ia�ia4`Y�l�kC`n o��Nl�r
apY�cur@x%]�l�]úkLirbZ�[*�%[£c��R`Y*kLir�_ë~�óÐf�_�Y s `{ c�r�ab��k�]=curpkLir
f3i�#e�f3i�#rpl%cu_#Y;\Gir�v s Y*ZÇ[�x�_�`{ iapk�`r�x%]=l�rQ�%gjrplQ`Y*k4`{ \��%[�l�k�`rp�%[
f�Y���_�k�rb��Y%oQã�_#[*�Ç_�[�fGi��`{ f�Y�lGir¸cur^\=ic�Y*Z�kR`Y*��Y*��Y s e|ct_�ir
\ n f�gjY�_�`{ o��CY;\G`{ � s r�l�k%[ÂabkR`Y*��`rÇgjejl�[,\!`r^��i� rbkw`{ i�;`{ Z�`Y�v�iabr
f%�#[ s r�l�k%[dZ�\G`{ _�`{ cugj]%k � rNk%rpc�\G`{ _�`{ o�Ñ�cueL_�[m_#Y*Z�x%]�l�r�o
�Y��#rbZ}ÒLe�icuZ,YÂüÔÄÅ[;¦�¦=ý�� n x�[;¦3o � a;þ�Ã!ÿ��%ojá���o ÿ�����ÿ
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c�`{ g|Y�� �¸�#Y�ÄÔ_��¨�_��Y��#Z*r
ab\ n Z�� ÑRk%È�r���[*�%k%��rbeh_pv��Ir��![��%k�Ã

�%rbeh_pv�ð���Y�] � �4v�¨�e�_�_�r
c�`{ g|YÇap\ n Z�]�� �Y � ��_Rl�rb���Ir��![��%k%�%rpe�_
\�a�_#Y*��� ð!rpabejrb��]%k%È=v ð�rbap]%È�v

ã�rb�#���Y�gh_�k%e|c
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