
������������	
���
�
���������	������

������� �!"��� #

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

"(44'*!')! (--',,'()%
��55#$�!6�!"�$5#�#7�#

89:;<9=>?<@:AB99CB?@>@D<=:AB9:EB9F=BGB:F=GG=:=>?HB
=I;=JB;G@:9=:D@K<9<L=M<@>B:AB99B:?=LBN@;<BO:J=9B:=
A<;B:9=:9@;@:?=F=?<LP:A<:G=FB;:J=9@;<MM=;B:GBI@;<
AB9:DB;?=L@:?@9FBJ@9DB>LB:=:9@;@:GLBGG<Q
R=:STBGL@:FT>L@:A<:J<GL=:U:<>>BN=K<9B:<9:N;=>AB
?@>L;<KTL@:?HB:J<B>B:ST@VA<=>=DB>LB:=GG<?T;=L@
A=99=:W<?=GO:=?;@><D@:A<:W@>XBAB;=M<@>B:8DF;B>A<L@;<
W@DDB;?<=>V:=;VN<=><:LT;<GD@:B:GB;J<M<O:?HB:@NN<
?@>L=:YZ:D<9=:TLB>V:D=:D<;=:=:L@??=;B:ST@L=
[Z\D<9=:B>L;@:<9:[\[\Q
]>:L;=NT=;A@:?B;L=DB>LB:=99=:F@;L=L=:AB99=:KB̂
>BDB;<L=:@;N=><MM=M<@>B:A<:?T<:U:A<;BI@;B:NB>B;=9B
_<TGBFFB:̀=MMT99@O:<9:ST=9B:>B9:?@;G@:A<:T>=:<>LB;̂
J<GL=:BG?9TG<J=:=9:>@GL;@:N<@;>=9B:GF<BN=:9=:ST=9<LP
AB<:GB;J<M<:?HB:9=:W@>XBAB;=M<@>B:@a;B:=N9<:@FB;=L@;<
B?@>@D<?<Q
ET@>=:9BIT;=QQQ

bcdefghdijcdkjgljmnjdihdojggpdihdqrsccdtjnfcdufvjnwx
yhskjeejdzf{{sccpd|}~jdkjgljmnjdcpd�dknfnpdif��jgp
}pmdhdefgf}fis�k�dfd�hkf�d�dsmdfkkpdejgdnjmf}hfdj
}pm�hm{hpmh�d�jgdcshdcjdhtegjkjdkjdfccjfnjd}pmdcf
�spmfdepch�}fxd�shmihd}pmdegplj�dkjghdjdnfmnf
�plchfdihdofgjxdepkkpmpdif��jgpd}ft�hfgjdhmdtjlchp
smfd}ptsmhn�dcp}fcjxdsmfd�jlhpmjdfiihgh�sgf
sm�hmnjgfd�f{hpmj�d�s�pdes�djkkjgjdof�pdfd}pmih�
{hpmjdihdf�jgjdsmfdq�hkhpmjwdijcdosnsgpd}pmpk}jmip
cjdgjlpcjdijcdlhp}pxd�shmihdknsihpxdopgtf{hpmjxdht�
ejlmpdejgd}gjfgjd�jmjkkjgjdjdslsflchfm{jdihdpe�
epgnsmhn�dfejgnjdfdns��d�cfkkjd����xd�jmsnpdfccf
cs}jdfd�pkjm{fxd}~jd�hvhejihfdhijm��}fd}ptjdcf
�bnjmjdijccfd�fcf�ghf�xd�shmihdmfnpdkp�pdcfdknjccf
ihdsmdimfdof�pdihdihfcj�}fdfghknpnjch}fxdjdcshdcp
�jihftpdhmd�hch}pdngfdc�jkkjgjdfghknp}gf�}pdjdc�jkkjgj
epepcfgj�d�p}hfchknfdifdkjtegjxd|mjcd����djgfdyhp�
�fmjd�khxdhmdnjtehdhmd}shdhcdcjfijgdjgfdyhf}ptp
zfm}hmhxdjdhmd�fcf�ghfdmpmdjgf
smpdk}~jg{pdjkkjgjdihdkhmhkngf�x
hcdlhp�fmjdyhskjeejdf�j�fdlh�dhc
efcchmpdihdesmnfgjdcjdjmjglhj
ksccfd�fcpgh{{f{hpmjdijhd�jmhdmf�
nsgfchk�}hxdft�hjmnfchdknpgh}hdijccf
�fcf�ghfd}ptjdgjlhpmjdifdk}p�
eghgjdjdftfgj�d�mdegplj�pd}~j
ephd~fdjkepgnfnpdhmd�nfchfd}pm
c�hijfd}~jdplmhdcsplpdkscdkspcp
mf{hpmfcjd~fdhcdkspdofk}hmpxdth�
knjgpdjdcs}j��fd}gjfnsgfdfd}sh
cf�pgfxdipepdf�jgdf�snpdgspch
hk�ns{hpmfchxdepch�}hxdihd}pmkscjm{fxdihdegptp{hpmjx
ihdtfmfljgxd}fef}jdihdgf}}plchjdc�hmkhjtjdijccj
ksjdjkejghjm{jxdegpepknjdjdhmh{hf��jxdkhd}~hftf
�h}fkxdp��jgpdcfd�pmojijgf{hpmjd�tegjmihnpghd�pt�
tjg}hfm�dfg�lhfmhdnsghktpdjdkjg�h{h�degplj�pdft�
�h{hpkpd}~jdsmhk}jdjkejghjm{jdih�jgkjd}pmdsm
}~hfgpdp�hj��p dksk}hnfgjdsmdqegpnflpmhktpdijccf
}gjk}hnfwd}~jdkhlmh�}fdk�hcseepxdgh}}~j{{fxdp}}s�
ef{hpmj�d�fd�pmojijgf{hpmjdpllhd�dlh�dsmfdlgfmij
gjfcn�d}~jdtf}hmfdmstjghdjdhmnjg�jm�dkscdnjgghnpghp
}pmdf{hpmhdihdkpknjlmpdjdfhsnpdfccjdhtegjkjxdhm
�fccpd}hdkpmpd¡¢dthcfdsnjm�d}~jdjmngpdhcd£�£�depk�
kpmpdfggh�fgjdfccfd�jccfd}hogfdihd£¢�dthcf�d�mdkfcnp
epkkh�hcjdlgf{hjdfdmsp�hdegplj�dtjkkhdhmd}fm�jgj
ejgdfggh�fgjdfidsmpdk�hcseepd}fehccfgjdejgdegjkjm{f
mjcdnjgghnpghpdmf{hpmfcj�d�pmdsmdeh{{h}pdihdpglplchp
gh�jmih}f dq�pmpk}pdcfdknpghfdkhmif}fcjddijcdefjkjx
cjdf��hn�degpis��jdij�pmpdjkkjgjdmj}jkkfghf�
tjmnjdegpnflpmhknjdijccfdkp}hjn�dejgdofgk¤d}~jd�h
khfdsmfd}gjk}hnf��d�jgdfeegpifgjdfcdtpmipdmsp�p
}~jdyhskjeejdzf{{sccpd�jijd}��d�hkplmpdihdsmf
kehmnfxd�dsmfd�pcnfdkhdih}j�fdihdsmdqhmihgh{{pwdopgnj
�d�jgkpdhcd�sfcjdngfl~j�fgjdcpdk�hcseepxdsmdejg}pgkp
}~jd~fdijlchdpknf}pchxdfdcshd�jmdmp�xdhcdeghtpd}~j
�jijd�dhcdq}pmopgthktpwxdpkkhfdc�feehf�gkhdks
ep}~jdjd�j}}~hjdhijjdtjmngjdhcdegjkjmnjdlfcpeef�
q¥llhdkhd}pmngfeepmjdfccfd}pm}j{hpmjdknfnfchknf
ij}jmngfnfdjd�fkfnfdksccfd�sgp}gf{hfdsmfd}pm}j�
{hpmjdd}pmopgthknfwxd}hdgf}}pmnfxdmjcdkspdk�cj
ihgj�pdjdegfltf�}pxd}~jdmpmdejkfdfcc�hmnjgcp}snpgj
lgf{hjdfcdkspdkpgghkpdfejgnpdjdihkepmh�hcjdjdfd�sjc
njtejgftjmnpdifdtjghihpmfcjdf¦f�hcjdjd�sc}fmh�

}p�q�jccfd�ghtfd�jes��ch}fwxd}hdkehjlfxdqkhdjgfdkpch�
hmih}fgjdhd�fcpghdihd}gjk}hnfxdtfdpllhdmpmd�deh§
}pkhw�d�jg�pmpd�shmihdmsp�hdk�tpchxdmsp�hdk}jmfgh
}fef}hdihdifgjd�fcpgjdfccjd}pkj�dq�fd�pmojijgf{hpmj
�tegjmihnpghd�pttjg}hfm�dfg�lhfmhdnsghktpdj
kjg�h{h�wxdkp�pchmjfdkehjlfmipd}~jdf�jmijdsmf
epch�}fdhm}cskh�fxdq�spcjdgj}sejgfgjdsmd�fcpgjdih�
kf�jkpxd�jijgkhdgfeegjkjmnfnfdfcc�hmnjgmpdijcdyp�
�jgmp�d��phwxdk}fmihk}jdfeefkkhpmfmipkhxdq�fe�
egjkjm�ftpd�jm�kj�jdkj�pghdih¦jgjm�xjdkhftp
hmdlgfipdihd}ptejnjgjdejgdmstjgpdihdsnjm�dj
egplj�d}pmdcjdfcngjd}pmojijgf{hpmh��d̈fd�sjknp
tptjmnpdyhskjeejdzf{{sccpxdj©dkjgljmnjdijhdef�
gf}fis�k�xdj©dlhp�fmjdkp}hfchknfxdj©degptpnpgjdih
ojk��fcdihdtskh}fxdfgnjdjdcj�jgfnsgfxdih�jmnfdsm
}h}cpmjdihdefgfihlthd�cpkp�}hdjidj}pmpth}hxdkh

tsp�jdhmdnjggjmhd}~jd�fmmp
ifcdkp}hfchktpdfcdch�jghktpxdngf
hcdlhp�fmjd�fgcdzfg©dijcd�fehnfcj
jdhcdejmkhjgpdfejgnpdihdªp~m
�p}vj�d�pk«defgnjdfdgf{{pdks
}pm}j�dfdcshd}fghdjdksd}shdif
smfd�jgkhpmjxdftehftjmnjd}pm�
ih�hkh�hcj�
q�ptjdkhdes�dghkepmijgjdfcd�h�
kplmpdmpmdkpcpdihdch�jgn�dj}p�
mpth}fdtfdfm}~jdihdch�jgn�d}h�
�hcjdjdtpijgmh{{f{hpmj¬wxdkhdhm�
njggplfdyhskjeejdzf{{sccpxdq­h

�dsmfdkpcfd�hfdihdsk}hnf�d�gfdsmdegplgjkkhktp
tfcfnpdihdknfnfchktpxd�sjccpdijccfd�hmhkngf�djidsm
ch�jghktpdtfcfnpdihd}pmopgthktpd�sjccpdijccfd̈j�
kngf�d�hkplmfdghij�mhgjd}pmdsgljm{fdhdnjgthmhdijc
}pm®h�pdkp}hfcjdgh�fcnfmipdhcd}pm}j�pdtfg©hfmp
ihdcp�fdihd}cfkkjxdhmih}fmipdmjhdcf�pgfnpghdihejmijm�
jdhmihejmijm�dijcdkj�pgjdegh�fnpdcfd�jgfd}cfkkj
kogs�fnfdjdhmmp�fngh}jdjdmjccfd}cfkkjd�sgp}gf�}f
cfd�jgfd}cfkkjd}pmkjg�fngh}jxdefgfkkhnfghfxdkogs�fngh}jx
hmkpttfdcfd�jgfdgf{{fdefigpmfxdijcdmpkngpdnjtep�
h̄kplmfwxdjkpgnfdhcdihgj�pgjdlj�
mjgfcjdijccfd�pmojijgf{hpmjd�h�
}fkd}~jdfdtskpdisgpdf�f}}fdcf
�sgp}gf{hfd}~jdnplchjdghkpgkj
f��jdjdljmjgfdhcdofmmsccpmhktp
htegjmihnpghfcjxdqism�sjdf°�
ifgjdhcd}ft�hftjmnpdfccfd}cfkkj
hmmp�fngh}jd}~jdegpis}jdgh}�
}~j{{fd}gjk}hnfdjidp}}sef{hpmjx
hdeh}}pchdhtegjmihnpghxdcjdegpojk�
khpmhxdlchdfsnpmpthxdkp��jgnjmip
cfd}cfkkjd}pmkjg�fngh}jdjdefgfk�
khnfghfxdcfd�sgp}gf{hf�d�fd}pm}j{hpmjdknfnfchknfd~f
}pm}jehnpdmjccfd�sgp}gf{hfdcfdk}jcnfdijccfd}pmis{hpmj
ijhdeghm}hehdjdcpdk�hcseepxdtfhd}pkfdeh§djggfnfd�
knfnfd}pttjkkfxdcfd�sgp}gf{hfdgfeegjkjmnfdc�jcj�
tjmnpdihdejllhpgjdogjmpdjdtfm}fdihdnpnfcjd�hkhpmjx
�dsmfd}cfkkjdkogs�fngh}jdjdejgdmsccfd}fef}jxd�hkplmf
ofgjdsmfd�jgfdgh�pcs{hpmjdch�jgfcjdf°ifmipdhcd}pt�
ehnpdfccfd}cfkkjdhmmp�fngh}jxd}~jd�dkpcpd�sjccfdijlch
htegjmihnpghdijccjd�h}}pcjdjdzjihjxdijccjdegpojkkhpmhx
htegjkjd}~jdljmjgfmpdgh}}~j{{fxd�hkhpmjdjdk�hcseepw�

zfd}ptjdkhdngfis}jdkscdehfmpd}pm}gjnpdcfd�hkhpmj
ihdyhskjeejdzf{{sccp¬d±}}pdsmdjkjtehp�dqb��hftp
cfm}hfnpdsmdegplj�pdkejghtjmnfcjdejgdhcdnsghktp
mf{hpmfcj�d�mdegplj�pd}fehccfgjdgh�pcnpdfdns�dh
}ptsmhdid�nfchfxd}~jdipepd£dfmmhdihdkejghtjmnf{hpmj
epkkhftpdif��jgpd�fcsnfgjdkjdc��nfchfdif��jgpdkhf
smdefjkjdnsghk�}pdpdtjmpwxdgf}}pmnfdns�pdihdsm
�fnpdjdfmmpnfd}pmd�cpdihdijcskhpmjxdqbidpllhdhmdfc�
}smhdcspl~hdmjfm}~jd}hdkhdegp�fw�d±eesgjdcfdk�pcnf
kfgj��jdfdepgnfnfdihdtfmpxdsmdkfcnpd�jmj�}pdejg
ns�xdejgdc�j}pmpthfdjdejgdhdefjkhdfm}~jd�sjcchdeh§
kejgis�di��nfchf�dq�jgdcfdmpkngfd�pmojijgf{hpmjdhc
nsghktpd�dsm�peepgnsmhn�dihdk�hcseepxdihd}gjk}hnfx
ihdjkejghjm{jxd}scnsgjxdihdgh}}~j{{fdj}pmpth}fx
ejgdmphd�dcjdosnsgjdljmjgf{hpmh�d�pkkhftpdsk}hgj
fm}~jdifhdchth�dknflhpmfchxdejg}~²dmjdf��hfmp
ns�jdcjdepkkh�hchn�xd}~jdpllhxdesgngpeepxdghtfmlpmp
hmjkegjkkjw�d���dsmdfkej�pdejgkpmfcjdihdzf{{sccp
}~jdihtpkngfdcfdksfd}fgfnsgfdihdegpojkkhpmhknfdj
kpknjmhnpgjdch�jgfcdijcdofgjdhtegjkfxd�sjknfdksf
njmf}jdhijfdihdsmdfccjfm{fd}pmdc�±sgpef�d�mf
khmjglhfdlhp}fnfdksdegplj�sfchn�djdgjfch{{f{hpmh
}pm}gjnj�
�mdef�pd}~jd�jijd}ptjdeghtpdnfkkjccpdcfdopgtf�
{hpmjdijccjdgjlpcjd�jdjd}ptjdepkkhftpdp�jmjgj
hcdtfkkhtpdknsihfmipcj�dqb��hftpd}gjfnpdsmfdopg�
tf{hpmjdes��ch}fdejgdhmnjg}j�fgjdns�jdcjdthksgj
±sgpejjd}~jdgjknfmpdhmj�fkj�d�mfdihdjkkjdihd}sh
tpcnjdgjlhpmhdkpmpdhlmfgjd�dcfdthksgfdªsm}vjgw�
�pk«d}~hjihftpdihdkehjlfg}hdjdofg}hd}fehgjxdejgdhc
ihgj�pgjd�h}fkd�dsmdhm�hnpdfdmp{{jxd}hdjcjm}fdcjdpe�
epgnsmhn�dp¦jgnjdifd̄gs©jccjkdfccfdkhmjglhfdht�
egjmihnpghfcj��³dsmfdthksgfdtpcnpdhtepgnfmnjx
}~jdepgnfdhcdmptjdijcc�j©degjkhijmnjd�jxdejgdmph
~fdsmfdefg�}pcfgjdghcj�fm{fdejgdhcdkj�pgjdrgfm�
}~hkhmlxd}~jdes�djkkjgjdkpknjmsnfdifccfd�mfm{f
flj�pcfnfdejgdc�fejgnsgfdihdmsp�hdesm�d�jmihnf�
bcngfdthksgfdhmnjgjkkfmnjwxd}pm�msfdzf{{sccpxdq�
�́pdgjknpdfcd�si�xdejgdhdegpis�pghd~fdsmdgspcpdegh�
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