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{@Fd>F̂UZZ@[FP@iCPBF̂CBB@[IFjUFiCAFC>]̂FnL@AF\@[FC[FMK]̂
>[\C[aLCA@[FlIFuDCBdF\K@FzA@>\@FBAUBd\@VFAK@MKPIF|VFgnAi@BBL@i@AL
aU[[B@FmC>ACFMK]̂FP@P@[nL@AF\@[FMn\\@>BM]̂@[F_@KMB@AM]̂CZB@[
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H�F@K[LAC]̂B@IF|[F\@AFgnAFiUDDB@FK̂AF[K]̂BFCDD@MFP@DK[P@[F>[\F@M
i>A\@F@L@[ZCDDMFuDCBdFH�IF|[F\@AFgUVLK[CBKU[FkF̂K@AFi@A\@[F\K@
}AP@L[KMM@FfU[FuZDK]̂BF>[\FgnAFf@AA@]̂[@BFkFaU[[B@FMK@FMK]̂FnL@A
uDCBdFHRFZA@>@[IFx@KF\@AFJ>P@[\FiCAF\@AF̀gThFVKBFPD@K]̂FQ
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PAUv@F_@KMB@AM]̂CZBFfUAL@A@KB@BF>[\FaU[[B@EFi@[[FC>]̂F[K]̂BFCDD@FK̂A@Fm@KMB>[P@[FaUV?D@BBFCLA>Z@[FaU[[B@[EFK[MP@MCVB
VKBF\@[F}AP@L[KMM@[Fd>ZAK@\@[FM@K[IFznAF\K@F̀UDDa>[MBDc>Z@AK[[@[F\@MF̀gThFP@̂BF@MF[>[F@AMBF@K[VCDFK[F\K@FiÛDf@A\K@[B@
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j?UABD@A|[[@[FC>MFxC\@[XhUA\EFxC�@A[EF�@MM@[EF̀ @̂K[DC[\XuZCDdEFjC]̂M@[EFjn\LC\@[
>[\F=nABB@VL@APFK[F\K@FzC]̂i@AaMBCBBFKVFgACK]̂PC>IFTUVF̀gTFh@]aCAi@K̂K[P@[
ĈBB@[FMK]̂FC[F\@AFinABB@VL@APKM]̂@[F_@KMB@AM]̂CZBFdi@KF̀UDDa>[MBDc>Z@AK[[@[Fd>AF\@[
Mn\\@>BM]̂@[F_@KMB@AM]̂CZB@[Fp>CDKZKdK@ABIFznAF\K@FL@K\@[Fj]̂i@MB@A[FmC>ACF>[\
oCVCACFJc]aD@FiCAF@MFL@A@KBMF\CMF\AKBB@F_CDEF\CMMFMK@FfUVFinABBIF̀UDDM?UABXF>[\F|[DK[@X
T@ALC[\F<= |̀TSFd>F\@[FMn\\BIF_@KMB@AM]̂CZB@[F[UVK[K@ABFi>A\@[IFmC>ACFBACBFL@KF\@[
j]̂nD@A[FxF<HQXHGFJĈA@SFC[IF|[F\@AFuZDK]̂BFiUDDB@FK̂AF[K]̂BFCDD@MFP@DK[P@[F>[\FMK@
V>MMB@FMK]̂FVKBFuDCBdFHQFd>ZAK@\@[FP@L@[IFe@[[U]̂FiCAFMK@F̂K@AF\K@FL@MB@
=nABB@VL@AP@AK[FKVFz@D\F\@AFj]̂nD@AFxIF|VFgnAi@BBL@i@ALFaU[[B@FMK@FfUAFCDD@VFVKB
MC>L@A@[FuKAU>@BB@[FnL@Ad@>P@[EFiCMFK̂AFuDCBdFWF@K[LAC]̂B@IF|[F\@AFgUVLK[CBKU[Fi>A\@
@MFM]̂DK@vDK]̂F@K[FP>B@AFYIFuDCBdIFoCVCACFPK[PFL@KF\@[Fj]̂nD@A[FOF<HlXH�FJĈA@SFC[F\@[
jBCABF>[\FL@@[\@BF\@[FuZDK]̂Bi@BBL@i@ALFVKBF@K[@VFP>B@[F�IFuDCBdIFO>]̂FMK@FM]̂[KBBFCDM
L@MB@F\@MF= |̀TXo@CVMFK[FK̂A@AFODB@AMaDCMM@FCLIF|[F\@AFgnAFaU[[B@FMK@F\K@F[@>F@AD@A[B@[
j?An[P@F[U]̂F[K]̂BFCDD@FMC>L@AFd@KP@[F>[\FV>MMB@FMK]̂FVKBFuDCBdFHHFL@P[nP@[IF|[F\@A
gUVLK[CBKU[Fi>A\@F@MFCVF}[\@F@K[FP>B@AFWIFuDCBdIF}K[FM@̂AFP>B@MF}AP@L[KMFZnAF\K@
L@K\@[F̀gThXmc>Z@AK[[@[F>[\FK̂A@FoACK[@AK[FxCALCACFj]̂>DdIFznAF\CMF̀UDDa>[MBDC>ZXoAKU
fUVF̀gThF̂@KvBF@MF[>[FZD@KvKPFi@KB@AFBACK[K@A@[FLKMFd>F\@[F\BIF_@KMB@AM]̂CZB@[F}[\@
J>DKF�FO[ZC[PFO>P>MBFK[F=>??@ABCDIF�K@AFi@A\@[F[@L@[FmC>ACF>[\FoCVCACF[U]̂FQ
i@KB@A@F̀gThXj?UABD@AK[[@[FVKBFCVFjBCABFM@K[EF\K@F@L@[ZCDDMF@K[@FhUVK[K@A>[PF\@M
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C>ZF\K@M@FiK]̂BKP@F_@KMB@AM]̂CZBFfUAL@A@KB@BF̂CL@[IFOVFjCVMBCPfUAVKBBCPFPK[PF@MFVKBF\@[FuZDK]̂Bi@BBL@i@AL@[FDUMIF�K@A
aUVVBF@MFC>ZF@K[@F?AcdKM@FO>MZn̂ A>[PFfUAP@P@L@[@AFzKP>A@[FC[IFmC>ACFJc]aD@F<HHFJĈA@SFd@KPB@FL@KF\@[Fj]̂nD@A[Fx
MC>L@A@FxyP@[F>[\Fj]̂DK[P@[EFiCMFVKBF\@AFxAU[d@V@\CKDD@FL@DÛ[BFi>A\@IF|̂A@Fj]̂i@MB@AFoCVCACF<HlFJĈA@SFBCBF@MFK̂A
L@KF\@[Fj]̂nD@AFOFPD@K]̂F>[\FaU[[B@FMK]̂F[C]̂F\@VFuZDK]̂Bi@BBL@i@ALF@L@[MUFnL@AF@K[@FxAU[d@V@\CKDD@FZA@>@[IFTC[@MMC
�@K\D@AF<HWFJĈA@SF>[\Fm@[CF�CV??F<HNFJĈA@SFd@KPB@[F@L@[ZCDDMFP>B@Fm@KMB>[P@[FK[F\@AFuZDK]̂BF>[\Ff@A?CMMB@[FL@KF\@A
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=@BBL@i@AL@[F\@>BDK]̂Ff@AL@MM@A[F>[\FnL@Ad@>PB@FVKBFMC>L@AFfUAP@BACP@[@[FgnA@[IFeK@FjKDL@AV@\CKDD@FKV
gnAi@BBL@i@ALF\@AFj]̂nD@AFxFiCAF\@AFf@A\K@[B@FmÛ[F\CZnAIF|VFgnAi@BBL@i@ALF\@AFj]̂nD@AFOF@ADK@ZFMK]̂FoCVCACEFVKB
M]̂y[@[Fj?An[P@[F>[\F@K[@AFC[M?A@]̂@[\@[FuAcM@[BCBKU[F\K@FxAU[d@V@\CKDD@IFm@[CEF\K@F[C]̂F\@AFg>AdanAF[U]̂FC>ZF̀C[P
lFDCPEF@AacV?ZB@FMK]̂FVKBFP>B@[Fj?An[P@[F\K@FjKDL@AV@\CKDD@FL@KF\@AFJ>P@[\IFTC[@MMCFL@@[\@B@F\@[FgnAi@BBL@i@ALFVKB
@K[@VFP>B@[FNIFuDCBdIFhK[CFm>\iKPF<H�FJĈA@SFBACBF[>AFKVFgnAi@BBL@i@ALFC[F>[\F\>AZB@FMK]̂FCVF}[\@FnL@AFjKDL@AFK[F\@A
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289<(*>77(9(90[(++2(@(,20E8,0.(+E+(90J>,2(,()+89A0/870<)(0@1,++:0'()*+(,*D6/7+(9
98+E+(9:

L/8,/05ZD-.(0+,/+02()0<(90}~�d�geha�0x3zW3V05/6,(|0/9:0;6,(0MD6@(*+(,0N/?/,/
A)9A02()0<(90}~�d�geha�0x3RW3y05/6,(|0/90<(90M+/,+089<0J/9(**/0U()<.(,0)90<(,
���ghf0x3XW3405/6,(|:0S..(0V0I=JKWMQ>,+.(,)99(90E()A+(90A8+(0L()*+89A(9\0<)(071,
/..(0V0'Z<D6(90?)+0<(,0O,>9E(?(</)..(02(.>69+0@8,<(9�0Y)(0)9+(9*)P(9
J>,2(,()+89A(90<(,0.(+E+(90[>D6(90@8,<(90?)+0A8+(90C./+E)(,89A(902(.>69+\0/87
<)(0<)(0LZ87(,)99(9089<0)6,(0N,/)9(,)90O/,2/,/0MD68.E0-̂99(90*+>.E0*()90-̂99(9:
5(+E+0A(6+0(*071,0<)(0L()*+89A*.Z87(,)99(90<(*0I=JK0)90<(90B9<*Q8,+02)*0E80<(9
@1,++(?2(,A)*D6(90'()*+(,*D6/7+(90/?03�:089<03�:0589)0z{3X0)90BQQ)9A(9\02()
<(9(90(*0</9908?0()9(0K>?)9)(,89A0E80<(909/+)>9/.(90'()*+(,*D6/7+(90A(6+:

ijkl���qesgssagehg�sagec���egn~�

xBQQ)9A(9\0zV:0SQ,).0z{3X|

K8,0z0[>D6(909/D60)6,(?0)9+(,9/+)>9/.(90B)9*/+E02()0<(,0M/(9
I>..(,+,>Q6�0)90<(90K)(<(,./9<(90A)9A(90<)(0R0L()*+89A*.Z87(,)99(9
<(*0I=J0K(D-/,@()6)9A(902()?09ZD6*+(90[(++2(@(,20/90<(90M+/,+
�0<(?0BQQ)9A(,0=1,Q>-/.:0U80<)(*(?0289<(*>77(9(90[(++2(@(,2
@/,(90-9/QQ0�{0I>..-89*+.Z87(,;99(90/8*0F(**(9\0O/�(,9089<
[1,++(?2(,A0A(->??(9:

L/8,/05ZD-.(0x3305/6,(|0A(@/990<(90[(++2(@(,20<(,0}~�d�gea�
*>8P(,Z9:0M)(012(,E(8A+(0?)+0*D6̂9(90C),>8(++(9089<0.)(70*)D60/8D6
2()0<)(*(?0[(++2(@(,20?)+0)6,(,0�6/,.�W�6/Q.)9W=1,0)90<)(0F(,E(9
<(*0C82.)-8?*:

;6,(0MD6@(*+(,0N/?/,/0x3R05/6,(|0E()A+(0*)D60P>,0/..(?0)90<(,
C,Z*(9+/+)>90<(8+.)D60P(,2(**(,+089<0P(,Q/**+(0?)+0C./+E0R02()0<(9
}~�d�geha�098,0A/9E0-9/QQ0()9(90C><(*+Q./+E:

L(9/0F/?QQ089<0J/9(**/0U()<.(,0x2()<(03X05/6,(|0+,/+(902()0<(,
���ghf0/9:0L(9/012(,E(8A+(0P>,0/..(?0?)+0*/82(,(90MQ,19A(9
89<0->99+(0*)D6012(,0<)(0M).2(,?(</)..(07,(8(9\0J/9(**/0(,.)(70*)D6
<)(0O,>9E(?(</)..(0</9-0*D6̂9(,0C),>8(++(9:

I=JKWN,/)9(,)90O/,2/,/0MD68.E0@/,0?)+0<(90A(E()A+(90L()*+89A(9
)6,(,0R0=/<(,.Z87(,)99(90*(6,0E87,)(<(9\0</0*)D60/..(0R
MQ>,+.(,)99(90*()+0<(?0.(+E+(90[(++2(@(,20<(8+.)D60P(,2(**(,+06/2(9:05(+E+06()_+0(*07.()_)A0@()+(,0+,/)9)(,(9\02)*0E8?
9ZD6*+(90[(++2(@(,20S97/9A0589)0)?06(**)*D6(90Y/,?*+/<+:

0
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9:;<=>?<@;<ABC>D<EF:GH

IJKL<MNC<OCNP>NCN<>P<QJLC<EF:R<PJKLSNT<?>KL<>T<M>N?NP<QJLC<NCTNUS<V<WXDDYUT?SDZU[NC>TTNT<MN?<W\]<INKYJĈN>L>T_NT<JU[
M>N<WN>?N<>T<MJ?<T>NMNCDZTM>?KLN<̀JJTMJP<9>T<MNC<IZLN<aXT<AP?SNCMJPH;<b=NC<cF<WXDDYUT?SDZU[NCdTTNT<JU?<G<eZTMNCT

9fND_>NTg<hNUS?KLDJTMg<iCXj=C>SJTT>NTg<dSJD>NTg<I>NMNCDJTMN<UTM<kKL̂ N>lH<TJLPNT<JT<MNC<kJNT<WXDDNCSCXBLm<aXP
:;n@;V;:G<SN>D;<hJ?<oNJP<MN?<MS;<WXDD?BXCSn<UTM<dTD>TNn]NC=JTMN?<9hWd]H

UP[J??SN<:p<kBXCSDNC>TTNT<q<V<MJaXT<aXP<W\]I;<hJ<M>N<INKYJĈN>L>T_NC
eZU[NC>TTNT<JU[<N>TNC<rCN>=JLT<SCJ>T>NCNT<̂JC<MJ?<=N><MNT<M>N?sZLC>_NT

tNSSNCaNCLZDST>??NT<N>TN<=N?XTMNCN<uNCJU?[XCMNCUT_;

rvC<eNTJ<uJPBBg<oJPJCJ<UTM<eJUCJ<QZKYDN<̂JC<N?<MNC<l̂ N>SN<>TSNCTJS>XTJDN
w>T?JSl<q<?>N<̂JCNT<=NCN>S?<EF:R<>T<̀JJTMJP<JP<kSJCS;<]JTN??J<̀N>MDNCg<M>N
NC?S<>P<QJLC<EF:R<lUP<W\]I<_N̂ NKL?NDS<LJSg<̂JC<N?<MNC<NC?SN<kSJCS<JU[
>TSNCTJS>XTJDNC<w=NTN;<AP<rCN>SJ_<̂UCMN<P>S<MNT<O[D>KLSntNSS=N̂ NC=NT
=N_XTTNTx<eNTJ<_N̂ JTT<MNT<tNSS=N̂ NC=<MNC<yzXUSL{<9:Gn:c<QJLCNH<?XUaNCZT;
|>S<M>N?NP<wC_N=T>?<LJS<YN>TNC<_NCNKLTNSg<MJ<eNTJ<DJT_N<aNCDNSlS<̂JC<UTM<TUC
N>T_N?KLCZTYS<SCJ>T>NCNT<YXTTSN;<k>N<D>N[<?NLC<?JU=NCN<f}_NT<UTM<YXTTSN<?>KL
?X<JT<M>N<kB>SlN<MN?<rNDMN?<?NSlNT;<]JTN??J<DJ_<DJT_N<JU[<ODJSl<Eg<lN>_SN<MJTT
J=NC<>T<MNC<kKLD>T_N<INCaNT<UTM<PU??SN<?>KL<?X<JP<wTMN<P>S<ODJSl<V<lU[C>NMNT
_N=NT;<oJPJCJ<YXTTSN<N=NT[JDD?<?JU=NCN<f}_NT<UTM<kKLD>T_NT<lN>_NT<UTM<YJP
?X<=N><MNT<y~JMNS{<9:Vn:R<QJLCNH<JU[<N>TNT<LNCaXCCJ_NTMNT<E;<ODJSl;<|>S<E

O[D>KLSPNMJ>DDNT<LJSSN<>P<]XC[NDM<T>NPJTM<_NCNKLTNS<q<UP?X<_C}jNC<̂JC<M>N
rCNUMN<MJCv=NC;<h>N<kNT?JS>XT<̂JC<J=NC<T>KLS<TUC<M>N<|NMJ>DDN<JT<?>KL<q<eNTJ

UTM<oJPJCJ<LJ=NT<MJP>S<JUKL<M>N<rJaXC>S>TTNT<JU?<dSJD>NT<L>TSNC<?>KL<_NDJ??NT;

AP<kJP?SJ_<[XD_SNT<MJTT<M>N<\UClYvCntNSS=N̂ NC=N;<u>NC<YJP<eNTJ<JU[<N>TNT

_USNT<E;<ODJSl;<]JTN??J<UTM<oJPJCJ<̂XDDSN<T>KLS<JDDN?<_ND>T_NT<UTM<?>N
=NNTMNSNT<M>N?NT

tNSS=N̂ NC=?SN>D<P>S
ODJSl<G;<AP<kXTTSJ_

[JTMNT<?KLD>NjD>KL<M>N
\vCntNSS=N̂ NC=N

?SJSS;<hJ<>TSNCTJS>XTJD
M>N<svT_NCNT

eZU[NCdTTNT<TUC<>T
MNC<\vC<JT<MNT<kSJCS

_NLNTg<LJSSN<eJUCJ
NC?S<JP<kXTTSJ_

>LCNT<w>T?JSl;<k>N
NC}[[TNSN<MNT

tNSS=N̂ NC=<MNC
yw?BX>C{<9:En:@

QJLCNH<UTM<D>N[<?>KL
P>S<>LCNC<~LJCDmn

~LJBD>Tn\vC<>T<M>N<uNClNT<MN?<OU=D>YUP?;<eN>MNC<?SvClSN<?>N<@
|JD<>T<MNC<\vCg<̂J?<?>N<MNT<k>N_<YX?SNSN;<hNTTXKL<>?S<ODJSl<E<N>T

LNCaXCCJ_NTMN?<wC_N=T>?<P>S<MNP<M>N<sUT_N<kBXCSDNC>T<?NLC
lU[C>NMNT<?N>T<YJTT;<oJPJCJ<UTM<]JTN??J<YXTTSNT<?>KL<_US

BCZ?NTS>NCNT<UTM<?X<>LCNT<G;<ODJSl<JU?<MNC<\UClYvC<LJDSNT;<eNTJ
v=NClNU_SN<P>S<?KL}TNT<kBCvT_NT<UTM<O>CXUNSSNT<UTM<MUC[SN

?>KL<?X<JP<wTMN<v=NC<M>N<k>D=NCPNMJ>DDN<>P<\vĈNSS=N̂ NC=
[CNUNT;

kX<YXTTSNT<M>N<V<W\]IneZU[NC>TTNT<>T?_N?JPS<V<|NMJ>DDNT
LXDNT<q<N>T<LNCaXCCJ_NTMN?<wC_N=T>?<[vC<M>N<kBXCSDNC>TTNT<UTM<>LCN<oCJ>TNC>T<fJC=JCJ<kKLUDlg<M>N<?SXDl<JU[<>LCN<kKLvSlD>T_N

?N>T<YJTT;<�P<a>NDN<wC[JLCUT_NT<CN>KLNC<_NLS<N?<TUT<>T<M>N<kJ>?XT<EF:Gg<M>N<sJ<N=NT<NC?S<=N_XTTNT<LJS;<|>SSN<ABC>D<_NLS
N?<[vC<M>N<W\]IneZU[NC>TTNT<̂N>SNC<P>S<N>TNP<=UTMN?X[[NTNT<tNSS=N̂ NC=<>T<wBB>T_NT;
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