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N deNfghijklmneNioNpqppNkiNkreNsnfemkftnNuijvwNulsN

nimsfwejlxveNwyeNkiNsezejlvNsf{mftnlmkNfmkejmlkfimlvN

ezemks|NlmwNfkNulsNlvsiNlN}eljNoijNniggegijlkfimNioN

sezejlvNfghijklmkNsnfemkftnNtmwfm{sNfmNrfskij}~NdeN�mfkewN

�lkfimsNwenvljewNkreN}eljNpqppNlsNkreN�mkejmlkfimlvN�eljN

ioN�lsfnN�nfemnesNfmN�ysklfmlxveN�ezevihgemkN�������N

pqpp�~NNdeNhyjhiseNioNkreN�eljNulsNkiNrf{rvf{rkNlmwN

wfssegfmlkeNuijvwufwe|NkreNzfklvNjiveNioNglkreglkfns|N

hr}sfns|Nnregfskj}|NlmwNxfivi{}NoijNkreNlhhvfnlkfimNioN

meuNjeseljnrNjesyvksNkrlkNhjigikeNkreNwezevihgemkNioN

elnrNsenkijNioNkreNenimigfnNlmwNsinflvNvfoeNioNlNmlkfim~N

N �eljNpqppNlvsiNglj�sNlNmygxejNioNxemnrglj�sNfmN

rfskij}NioNxlsfnNsnfemnes�NpqqN}eljsNsfmneNkreNhjesemklkfimN

ioNkreN��fooejemneNem{fme�N�NlykiglkfnNgenrlmfnlvN

nlvnyvlkijNwesf{mewNkiNklxyvlkeNhiv}migflvNoymnkfims|N

��qN}eljsNsfmneNkreNxe{fmmfm{NioNkreNtjskNinelmi{jlhrfnlvN

e�hewfkfim|N�qN}eljsNsfmneNkreNwfsnizej}NioNmeykjims|N

�qN}eljsNsfmneNkreNhjesemklkfimNioNkreNtjskNzfsfxveNvf{rkN

egfkkfm{Nwfiwe|N�qN}eljsNioNkreNtjskNe�kjlnkfimNioNkreNlmkf�

hvlsgiwflvNwjy{Nljkegfsfmfm|N�qN}eljsNsfmneNkreNwfsnizej}N

ioNkreNtjskNvymljNgekeijfkeNimN�ljkr~NpqppNlvsiNglj�ewN

kreNnemkemlj}NioNkuiNfghijklmkNfmkejmlkfimlvNsnfemkftnN

ymfimsN�����NlmwNkreN�mkejmlkfimlvN�lkreglkfnlvN

�mfimN�����|NpqqkrN�elkrN�mmfzejslj}NioN�eme��yskN

�ly}N��������pp�NlNwfskfm{yfsrewN�jioessijNlkNkreN�jemnrN

�yseygNioN�lkyjlvN�fskij}|NlN�jemnrN�nfemkfskNuriNrlwN

nimkjfxykewNfggemseNkiN�fmejlvi{}|N�j}sklvvi{jlhr}|N

giwejmN�egivi{}NlmwNgekjfnNs}skegNfmN�jlmne~N

N �iuezej|NpqppNulsNlNzej}Nnrlvvem{fm{N}eljNurejeNkreN

uriveNuijvwNlsNuevvNlsNiyjNiumNniymkj}NulsNhlssfm{NkreN

uijskNezejNenimigfnNnjfsfsNurfnrNrlsNl�enkewNlvvNvezevsN

ioNsinfek}~NdeNlnkfzfkfesNioNkreN�mskfkykeNkiiNuejeNl�enkewN

ufkrNmiNwfooejemneNlvkriy{rNsigeNhisfkfzeNlnkfimsN

niyvwNxeNkl�emNkiNgfkf{lkeNkreNsfkylkfimNlmwNlnrfezeNlN

nimsfwejlxveNsynness~
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N ¢reN�mskfkyke|NsfmneNfksNesklxvfsrgemkNfmN���pN

rlsNglweNnimsfwejlxveNlwzlmnegemksNkiuljwsNfksN

nimkjfxykfimNkiNkreNfmnjelseNioNkreNmygxejNioNnregfskj}N

hjioessfimlvsNje£yfjewNoijNkreNniymkj}~N¢reNofjskN

ewynlkfimlvNhji{jlggeNioNkreN�mskfkyke|N¤lxijlkij}N

¢enrmfnflmsN¢jlfmfm{N�iyjseNulsNfmfkflkewN�¤¢¢��NfmN

����NkiNkjlfmNgfwwve�vezevNkenrmfnflmsNfmNnregfskj}NoijN

vlxijlkijfes~N�¥ejNnighvekfimNioNp�N}eljs|NkreN¤¢¢�NulsN

yh{jlwewNkiN�fhviglN¤ezevNlmwNjemlgewN�fhviglNfmN

¤lxijlkij}N¢enrmivi{}NfmN�regfskj}N��¤¢��|NfmN�l}N

����~NdeNniyjseNulsNjemlgewNlsN�fhviglNfmN¤lxijlkij}N

¢enrmivi{}N��¤¢�NfmNpqpq~N�iNoljNfkNrlsNxeemNhissfxveN

kiNhjiwyneN�|���N¤lxijlkij}N¢enrmfnflmsNlmwNhjesemkv}N

ueNrlzeNkreN��skNxlknrNioNskywemks~Ndys|N�NlgNhjiywNkiN

sl}NkrlkNiyjN�mskfkykeNskfvvN{emejlkesNkreNvlj{eskNmygxejN

ioNvlxijlkij}NkenrmfnflmsNje£yfjewNoijNkreNniymkj}~

¦(/,>/.)*?+<1<(46(/77)1§¦3C̈1

N �jlwylkesrfhN�ji{jlggeNniyvwNxeNniggemnewN

fmN�l}|N����NwyeNkiNymkfjfm{NeooijksNioNlN{jiyhNioN

emkrysflskfnNnregfsksNuriNrlwNlmNe�kemsfzeNniggfkgemkN

lmwNwewfnlkfimNkiNnregfnlvNhjioessfimNufkrNlNzfsfimN

oijNkreNoykyje~N�kNnimkfmyesNkiNnimkjfxykeNsf{mftnlmkv}N

kiuljwsNryglmNjesiyjnesNwezevihgemkNfmN�regfskj}NfmN

�jfN¤lm�l~N�sN}iyNlvvNljeNlulje|N��reg�NfsNkreNvlj{eskN
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@%%)&*++!8*1%$&1!&.(&@,&13%&neoA&2!)(1 .81#!)&F! 7&

F% %&8!44%)8%$&#)&13%&%)$&!'&]=]9A&B%&� !p%81&F#++&

8*1% &1!&13%&%"% &#)8 %*(#)<&$%4*)$&'! &!. &%$.8*1#!)*+&
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(1*t&1!&%)<*<%&#)&%$.8*1#!)*+&*)$& %(%* 83&� !< *4(A&B%&

@#<<%(1&83*++%)<%&'! &.(&F!.+$&@%&1!&4%%1&13%&#)8 %*(#)<&

8!(1&!'&4*1% #*+&*)$&(% "#8%(&#)&13%&8!)(1 .81#!)&!'&

\*+*@%&8*4�.(A&s%&F#(3&1!&8!4�+%1%&13%&8!)(1 .81#!)&

F! 7&@,&13%&,%* &]=]GA
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& ?)&4,&?)$.81#!)&2% %4!),&*(&13%&xH13&E %(#$%)1&!'&

13%&?)(1#1.1%̂&F3#83&F*(&3%+$&!)&]G13&y.)%&]=]]&*1&0!+$%)&

z!(%̂&d! *+%(<*4.F*̂&?&� %(%)1%$&4,&F! 7&� !< *44%&

#)&@ #%'&*)$&4%)1#!)%$&13*1&?&F#++&%4@* 7&!)&*81#"#1#%(&

F#13&#))!"*1#"%&13!.<31(&@*(%$&!)&13%&2! �! *1%&E+*)&

!'&13%&?)(1#1.1%A&?&8!.+$&%4@* 7&!)&*++&13%&�+*))%$&F! 7&

F3#83&F% %&(3! 1&1% 4̂&4%$#.4&1% 4&*)$&+!)<&1% 4&*(&

%m�%81%$&@,&4%&F#13&13%&'.++%(1&(.��! 1&!'&13%&2!.)8#+&

*)$& %(�%81#"%&5.@&2!44#11%%(&*)$&F%&F% %&*@+%&1!&

*$"*)8%&'! F* $&F#13&4.83&%)13.(#*(4̂&8!. *<%&*)$&

$%$#8*1#!)&13 !.<3!.1&13%&,%* A

{PkVg[XPZWROkLNjLVLuVkXNOV[LJRKTRkVTXVkL

& o(&*&)!"%+&*�� !*83&1!F* $(&-.*+#1,&8!)1 !+&!'&

83%4#8*+&� !$.81(&#4�! 1%$&! &%m�! 1%$̂&*81#!)&F*(&

1*7%)&#)&y.)%&]=]]̂&1!&%(1*@+#(3&*&|*1#!)*+&5%8 %1* #*1̂&

.)$% &13%&� !"#(#!)&!'&?23%42&o81&@,&'! 4.+*1#)<&@,}
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'! &13%&E !'%((#!)*+&E *81#8%&!'&23%4#(1 ,&F3#83&8!"% (&

13%&�% '! 4*)8%&!'&*&(% "#8%& %+*1%$&1!&�.@+#8&#)1% %(1̂&

�.@+#8&(*'%1,̂&*)$&+%<*+&! & %<.+*1! ,&4*11% (A&B% %&#(&

*&)%%$&1!&1*7%&)%8%((* ,&(1%�(&1!&'! &13%& %<#(1 *1#!)&!'&

23%4#(1(̂&� !�% &$%"%+!�4%)1&!'&%13#8(&*)$&(1 %*4+#)#)<&

!'&2!)1#).!.(&E !'%((#!)*+&e%"%+!�4%)1&� !< *44%&

F3#83&F#++&� !"#$%&8.  %)1&7)!F+%$<%̂&(7#++(̂&3*)$(&!)&

%m�% #%)8%&*)$&<!!$&� *81#8%(&#)&83%4#8*+&*)*+,(#(̂&*)$&

-.*+#1,&*((. *)8%̂&F3#83&F#++&(.��! 1&o88 %$#1*1#!)&!'&

23%4#8*+&+*@! *1! #%(A&?&3*"%&1*7%)&*81#!)&1!&#)8 %*(%&

*F* %)%((&!)&13%(%&4*11% (&*4!)<(1&13%&�!+#8,&4*7% (&

(!&13*1̂&F%&8*)&4*7%&*&$#(1#)81&*)$&�!(#1#"%&8!)1 #@.1#!)&

1!&%)3*)8%&13%&� !'%((#!)*+&(1*1.(&!'&!. &23%4#(1(&*)$&

13%&� !'%((#!)&!'&23%4#(1 ,&#)&5 #&6*)7*A&

{PkVg[XPZWROkLNjLY[N~VSZLuRkZPXOSZRLfRWNTXV[L

YZRWXKV[L�VgNTVkNT�LVO~L�TVXOXOSLYROkTRL�Yuf��Y�

& B%&+*)$&$!)*1%$&@,&2+!$*<3&|%13(#)<3%&1!&13%&

?)(1#1.1%&F3#83&#(&G=&�% 83%(&#)&%m1%)1&*)$&+!8*1%$&*1&

|!&G=̂&2A&�A&&0.)* *13)*&\*F*13*&#)&e%3#F*+*&#(&*)&

#$%*+&(#1%&'! &13%&%(1*@+#(34%)1&!'&*&23%4#8*+&6*@! *1! ,&

*)$&r *#)#)<&2%)1% &̀2|\6r2bA&r3%&+*)$&3*(&*&

<!!$&*88%((#@#+#1,&*)$&#1&#(&+!8*1%$&#)&8+!(%&� !m#4#1,&

1!&1 *)(�! 1&'*8#+#1#%(&(.83&*(&@.(&(1*)$(&*)$& *#+F*,&

(1*1#!)̂&*)$&!13% &'*8#+#1#%(&(.83&*(&8!44% 8#*+&8%)1 %(̂&

8!44.)#8*1#!)&8%)1 %(&*)$&d*)7(&#)&e%3#F*+*&1!F)(3#�A&

& E+*)(&F% %&� %�* %$&'! &*)&*)*+,1#8*+&+*@! *1! ,̂&*)&

*.$#1! #.4̂&2!)(.+1#)<& !!4(&*)$&*&�* 7#)<&+!1̂&F#13&

*&1!1*+&�!! &* %*&!'&*@!.1&]9�==&�]A&&?&*4&8!)/$%)1&13*1&

13%&� !�!(%$&8%)1 %&F#++&@!!(1&13%&83%4#8*+&#)$.(1 ,&

13 !.<3&"* #!.(&(% "#8%(&13*1&#1&F#++& %)$% A
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D EFDGHIHJKLMNFODMPHDEQRSSTDUVUUWDMPHDEFXMNMYMHDZ[NFH\D

[]HKD̂̂VDFLMN[FLIDXGNHFGHDLGL\H_NGXWDXGNHFMǸGDFHMa[KbXD

LF\DLXX[GNLMN[FXDLGK[XXDMPHDa[KI\DaP[DPL]HDXHMDYcD

MP[YXLF\XD[dDH]HFMXD\YKNFODMPHDNFMHKFLMN[FLIDeHLKDaPNGPD

aNIIDNFXcNKHDOKHLMHKDHFOLOH_HFMDaNMPDXGNHFGHWDHFG[YKLOHD

e[YFODcH[cIHDM[aLK\XDGLKHHKXDNFDMPHD̀HI\WDLF\DPNOPINOPMD

MPHD]LIYHD[dDdYF\L_HFMLIDKHXHLKGPDd[KDX[GNHMefD

D gHDcK[OKL_XD[KOLFNhH\DJeDMPHDEFXMNMYMHDNFGIY\H\DLD

iKLF\DjNKMYLIDkKL\HDlLNKDLF\DmnPNJNMN[FDopjqrmsmtD

UVUUuvWDXH_NFLKXWDa[KbXP[cXWDcYJINGLMN[FD[dDLDXcHGNLIDNXXYHD

[dDpqPH_NXMKeDNFDSKNDwLFbLuDoMPHDMKNLFFYLIDcYJINGLMN[FD

[dDMPHDEFXMNMYMHvD\H\NGLMH\DM[DEQRSSTDUVUUWDcYJINGNMeD

cK[OKL_XDMPK[YOPDcKHXXDLF\DHIHGMK[FNGD_H\NLWDLF\DcYJINGD

LaLKHFHXXDcK[OKL_XDaNMPDMPHDcLKMNGNcLMN[FD[dDGPH_NXMXWD

LGL\H_NGXWDNF\YXMKNLINXMXDLF\DKHcKHXHFMLMN]HXD[dDcYJINGD

LF\DcKN]LMHDXHGM[KD[KOLFNhLMN[FXfDEMDaLXDd[KDMPHD̀KXMDMN_HD

NFDMPHDPNXM[KeD[dDMPHDEFXMNMYMHDMPLMDaHDG[YI\D[KOLFNhHDLD

jNKMYLIDmnPNJNMN[Ff

3?>)(?(/-,-.4/1461:;8-,./,*)(1<(=()4>?(/-1x4,)81461

-2(1y/.-(z1{,-.4/8

D RHNFODLD_H_JHKD[dDMPHDE|}qDLF\DLDcK[dHXXN[FLID

[KOLFNhLMN[FD[dDqPH_NXMXDNFDSKNDwLFbLWDaHDKHG[OFNhHD[YKD

KHXc[FXNJNINMeDM[aLK\XDG[FMKNJYMNFODM[DMPHDSYXMLNFLJIHD

TH]HI[c_HFMDi[LIXDoSTivDMPLMDPL]HDJHHFD\HGILKH\DJeDMPHD

|FNMH\D~LMN[FXfD�HDPL]HDILYFGPH\DXH]HKLIDcK[OKL__HXD

M[DG[FMKNJYMHDM[DMPHDSTiXf

D �XDe[YDLKHDLaLKHWDMPHD̀KXMDdHaDi[LIXDPL]HDJHHFD

\HXNOFH\DM[DLGPNH]HD�H\YGNFODc[]HKMeWD�HK[DPYFOHKWD

i[[\DPHLIMPDLF\DaHIIDJHNFOWDLF\D�YLINMeD[dDH\YGLMN[FfD

gHKHd[KHWDaNMPDLD]NHaDM[D\NXGYXXDMPHDK[IHD[dDGPH_NXMXD

aHDG[F\YGMH\DLD~LMN[FLIDq[FdHKHFGHD[FDMPHD�[IHD

[dDqPH_NXMXDNFD�GPNH]NFODSYXMLNFLJIHDTH]HI[c_HFMD

i[LIXD[FD̂XMWDUF\WD�MPDLF\D�MPD�YFHDUVU�DLMDMPHDrHGM[KD

�[JJHbL\YaLD�OKLKNLFD�HXHLKGPDLF\DkKLNFNFODEFXMNMYMHD

or��kEvfDEMDaLXDZ[NFMIeD[KOLFNhH\DJeD[YKDEFXMNMYMHDLF\DMPHD

SYXMLNFLJIHDTH]HI[c_HFMDq[YFGNIDaNMPDMPHDcLKMNGNcLMN[FD

[dDH_NFHFMDqPH_NXMXWD|FN]HKXNMeD�GL\H_NGXDNFDGPH_NXMKeD

LF\DKHILMH\D̀HI\XWDNF\YXMKNLIDKHcKHXHFMLMN]HXDLXDaHIIDLXDMPHD

KHcKHXHFMLMN]HXD[dDKHIH]LFMDsNFNXMKNHXWDTHcLKM_HFMXWDLF\D

[MPHKDSMLMYM[KeDR[\NHXfDgHD[YMG[_HD[dDMPNXD~LMN[FLID

q[FdHKHFGHDaNIIDJHDYXH\DM[Dd[K_YILMHDLDcK[c[XLIDd[KDMPHD

G[FXN\HKLMN[FD[dDMPHDi[]HKF_HFMDNFD[K\HKDM[DNFMK[\YGHD

c[INGNHXDNFDMPHDKHIH]LFMD̀HI\XWDLXDLccINGLJIHfD

D kPHDXYJZHGMXD\NXGYXXH\DLMDMPHDq[FdHKHFGHDaHKHD

TLeD̂�D�GPNH]NFODrHLIMPDLF\D�HIIFHXXDd[KDSYXMLNFLJIHD

TH]HI[c_HFM�D�[IHD[dDrHLIMPDSHGM[KD}[INGeDsLbHKXD

TLeDU�DSYXMLNFLJIHDLOKNGYIMYKHWDd[[\DXHGYKNMeDLF\Dd[[\D

XLdHMe�D�[IHD[dD�OKNGYIMYKH�~YMKNMN[FDLF\Dl[[\DXHGM[KD

}[INGeDsLbHKXWDTLeD��DEF\YXMKNLIDTH]HI[c_HFMDd[KD

SYXMLNFLJIHDTH]HI[c_HFM�D�[IHD[dDEF\YXMKNLID}[INGeD

sLbHKXWDLF\DTLeD��DqPH_NGLIDm\YGLMN[FDLF\D�HXHLKGPD

d[KDSYXMLNFLJIHDTH]HI[c_HFM�D�[IHD[dDm\YGLMN[FLID}[INGeD

sLbHKXfD�DXcHGNLID_HFMN[FDPLXDM[DJHD_L\HDJeD_HDLJ[YMD

MPHDKHcKHXHFMLMN]HXD[dDMPHD�eL_JLD|FN]HKXNMeDL_[FOD

[MPHKXDaP[DG[FMKNJYMH\DN__HFXHIeDM[DMPHDXYGGHXXD[dDMPHD

q[FdHKHFGHDMPK[YOPDMPHNKDLGMN]HDNF][I]H_HFMDLXDKHX[YKGHD

cHKX[FXf

�,8-(+�81<(0+((1>+40+,??(1./1'2(?.9,)1�/,)�8.81,/z1

�;,).-�1�88;+,/9(�

D �HDPL]HD\H]HI[cH\DLDsLXMHKuXDTHOKHHDcK[OKL__HD

NFDqPH_NGLID�FLIeXNXDM[DcK[]N\HD[cc[KMYFNMNHXDd[KD

YF\HKOKL\YLMHXDaP[DPL]HDG[_cIHMH\DMPHDP[F[KXD\HOKHHD

NFDqPH_NXMKe�qPH_NGLIDSGNHFGHXDM[DOLNFDbF[aIH\OHD

LF\DHncHKNHFGHDNFDGPH_NGLIDLFLIeXNXDLI[FODaNMPD�YLINMeD

LXXYKLFGHfDkP[XHDaP[DLKHDLIKHL\eDH_cI[eH\DNFDMPHD

NF\YXMKeWDLFLIeMNGLIDXHK]NGHXDILJ[KLM[KNHXDLF\DKHXHLKGPD

ILJ[KLM[KNHXDa[YI\DLIX[DJHDJHFH̀MMH\DLXDMPHeDaNIIDJHD

LJIHDM[DYcOKL\HDMPHNKDHncHKMNXHDNFDGPH_NGLIDLFLIeXNXD

LF\D�YLINMeDLXXYKLFGHDMPK[YOPDMPNXDcK[OKL__HfDgHD

cK[OKL__HDPLXDJHHFDXYJ_NMMH\DM[DMPHDsNFNXMKeD[dD

m\YGLMN[FDd[KDFHGHXXLKeDLccK[]LIf

'4/-./;4;81�+46(88.4/,)1<(=()4>?(/-1�+40+,??(

D �NMPDLD]NHaDM[DN_cK[]HDMPHD�YLINMeD[dDGPH_NXMKeD

OKL\YLMHXDH_cI[eH\DNFDMPHDNF\YXMKeDaHDNFNMNLMH\DLDq}TD

cK[OKL__HDMNMIH\D��F[aIH\OHWDSbNIIXDLF\DSMLF\LK\D

}KLGMNGHXDNFDqPH_NGLID�FLIeXNX�DM[DN_cK[]HDMPHDGLcLGNMeD

LF\D�YLINMeD[dDGPH_NXMKeDOKL\YLMHXDaP[DLKHDHFOLOH\D

NFDGPH_NGLIDLFLIeXNXWDKHXHLKGPDLF\D\H]HI[c_HFMfDgHD

[JZHGMN]HDNXDM[DYc\LMHDLF\DHFPLFGHDMPHDHnNXMNFODbF[aIH\OHD

LF\DILJ[KLM[KeDXbNIIXDJLXH\D[FDFHaD\H]HI[c_HFMXDNFDMPHD

H̀I\D[dDGPH_NGLIDLFLIeXNXDLF\DLIX[DM[DcK[]N\HDPLF\XD[FD

HncHKNHFGHDNFDNFXMKY_HFMLID_HMP[\XfDgHD̀KXMDa[KbXP[cD

aLXD[KOLFNhH\DdK[_D̂�MPDsLKGPDUVU�DLF\DG[F\YGMH\Dd[KD
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