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Z< ]MMBK?BDJKB<�MBbLl<R\Y<ĝ�<̀�jUH�R< <<<<<<<<HIXIj<[<< ZIX\I<[<<

H< ��cg<kBKLbLU<?BP<=an̂g]�<\II?K<AJ<KEbL@M@L�BdME<g]==< <<<<<<<<RjX\\<[<< RjX\\<[<<

\< k̂HSR<dBPE<DE<PbOJKL<\IU\I<NN< <<<<<<<<RHXR̀<[<< j\XiR<[<<

<̀ kBdDEMM<EPLBA�<IXRZI<�?<̀XZ�< <<<<<<<<HjXjR<[<< ZYX\Y<[<<

H<
kB@UB<HIIIb<kBK?JM<TBdJLB<EAMMJNBDB<=�����=�< X̀ZUHY<
]bLJKJPTBAL<

<<<<<<<<HjXIR<[<< HjXIR<[<<

H< kB@UB<HIIIb<kBK?JM<ebPLB<TBO<B�EMMBABL<=n �<̀XZURI<�@TKJNBLBL< <<<<<<<<HYXRZ<[<< HYXRZ<[<<

HII<
kBK?JM<c@KBeJAP<gYU\IX<BNd<TBdJLB<EUB?JABMX<R<eENEMMEP<@<R<
BKBADEMEP<

<<<<<<<<<<IX̀Z<[<< Z̀X̀j<[<<

<̀ kJNOLBDJK<DoB@?bB<eKEDB<HZNN<c]¡¢�<=�¢�<H�R<̀�\£�EK@e<ajI< <<<<<<<<RIXjR<[<< YRX\Y<[<<
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x_>][@�|Ê<x_Z�Ê @̂ZAB\̂<AZ<\ByZ_B\̂e<�|E<[@AD_><|A<~Z_B_@<D}EA[_E<b<@<c<~Z_Ê<D@>_@Êo<@<�|E<_Ex_ÊEA[B_BA<
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AFNFLL@OBOL<EF<QFFhP@U@jQ@<OFQQ@OWQ@BU<@<LWN@BUn<=QW[FNOF<bQFjBUU<BUL<oBQQ@L<pqrst=QW[FNOF<bQFjBUU<BUL<oBQQ@Lu<
pQFMJ<ovwq<xyzẑyuJ<{L<TFQ<B@Yl\<hPF<NBUEQ><TQFLFAOBQtUFL<NWS<B<SWUO<OBQE<B<̂]<EXWNOPjQF<EF<efeI\<EBOB<
FA<UB<hPBU<M@ABU@O|B<FU<TFQVWEF<EXFYFNPN@Z<EFU<TQW?QBSB<@<LX@A@N@B<UB<MBLF<EF<[PLO@M@NBN@Z<EFU<SBOF@YJ<̀U<
TB?BSFAO<FL<MBQ><FMFNO@P\<TQ}k@B<TQFLFAOBN@Z<EF<UB<MBNOPQB<@<PAB<kF?BEB<RB?@<FLOBO<EF?PEBSFAO<
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MBNOPQFLJ<
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�WAL<EF<Ui�[PAOBSFAO<EF<�@QWABJ<

�< �Q?BA<EF<NWAOQBNOBN@Zn<=QWSWN@Z<̀NWAlS@NB<@<qFQkF@L<�PQVE@NL\<EF<UX�[PAOBSFAO<EF<�@QWABJ<
�< vFLO@ABOBQ@n<qFQkF@<aPA@N@TBU<EXrNPTBN@ZJ<
<

yJ<̀A<NWSTU@SFAO<EFU<TQFk@LO<B<UB<UUF@<eIcef]̂\<EF<ex<EF<EFLFSjQF\<EX@STPUL<EF<UB<MBNOPQB<FUFNOQlA@NB<@<
NQFBN@Z<EFU<QF?@LOQF<NWSTOBjUF<EF<MBNOPQFL<EFU<LFNOWQ<T~jU@N\<FUL<TQWkF�EWQL<W<NWAOQBNO@LOFL<EF<UFL<̀AO@OBOL<
KWNBUL\<RBPQBA<EXFSFOQF<MBNOPQFL<FUFNOQlA@hPFL<FA<FUL<OFQSFL<@<NWAE@N@WAL<TQFk@LOWL<B<UB<UUF@J<wW<WjLOBAO\<
L@<�L<kWUPAOBO<EFU<TQWkF�EWQ\<TWO<hPFEBQ<FYFSTO<EXBhPFLOB<WjU@?BN@Z<FA<FU<hPF<FL<QFMFQF@Y<B<UFL<MBNOPQFL<
EX@STWQO<@AMFQ@WQ<B<IJfff\ff<�J<
<

Ù<TPAO<?FAFQBU<EXFAOQBEB<EF<MBNOPQFL<FUFNOQlA@hPFL<EF<UX�[PAOBSFAO<EF<�@QWAB<@<FAO@OBOL<hPF<FA<EFTFAFA<
�L<FU<LFQkF@<EF<MBNOPQB<FUFNOQlA@NB<EF<UX�ES@A@LOQBN@Z<rjFQOB<EF<sBOBUPAmB<p�rsu\<F��sb\<@<EXBNWQE<BSj<
FU<NWAkFA@<L@?ABO<FU<]I<EF<LFOFSjQF<EF<ef]g<FAOQF<UX�ES@A@LOQBN@Z<�FAFQBU<EF<UX̀LOBO<@<UB<�FAFQBU@OBO<EF<
sBOBUPAmB<TFU<hPBU<BhPFLOB<LXBERFQF@Y<BU<=PAO<�FAFQBU<EXFAOQBEB<EF<MBNOPQFL<EF<UX̀LOBO<p��sFuJ<
<

bBASBOF@Y\<@<FA<QFUBN@Z<BSj<FUL<NWE@L<v�_̂ \<OBAO<TFQ<lQ?BA<?FLOWQ\<NWS<PA@OBO<OQBS@OBEWQB<@<WM@N@AB<
NWSTOBjUF<�Ln<Kf]]xfxzeJ<
<

KX�[PAOBSFAO<O�<B<E@LTWL@N@Z<EFUL<LFPL<TQWkF�EWQL<PA<U@A�<BSj<FAUUB�<E@QFNOF<B<UX�rs<TFQ<UB<N>QQF?B<EF<
MBNOPQFL<FUFNOQlA@hPFL<���J?@QWABJNBOcFMBNOPQBJ<
<
À<OWO<NBL\<NBUEQ><hPF<B<UB<MBNOPQB<FUFNOQlA@NB<NWALO@<UB<EFLNQ@TN@Z<EFOBUUBEB<EF<UB<TQFLOBN@ZJ<
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<
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<
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HI<JKBA<L@<M@?K@<NFOKFN@P<QFN<LB<QFNMRAB<NFMQRAMBSLF<EFL<HRAPNBHPFT<URMPNBN<LFM<HFNP@V@HBH@RAM<
AF?BP@WFM<EFL<XF?@MPNF<HFAPNBL<EF<EFL@AOYFAPM<MFZKBLM<W@?FAP<EF<HBEBMHKAB<EF<LFM<QFNMRAFM<OKF<
FZFHKPFA<FL<HRAPNBHPF[<

<
EI<\BH@L@PBN<LB<@AVRNUBH@]<OKF<M̂FMPBSLF@Z<B<LB<_LF@<̀abcd̀eT<EFL<ca<EF<EFMFUSNFT<EF<PNBAMQBNfAH@BT<
BHHgM<B<LB<@AVRNUBH@]<QhSL@HB<@<SRA<?RWFNA[<

<
FI<iFM@?ABN<KAB<QFNMRAB<NFMQRAMBSLF<EF<LB<SRAB<UBNZB<EFLM<PNFSBLLM<@<FL<HRUQRNPBUFAP<EFL<
QFNMRABLj<PBUSg<MFN><LkFALLBl<BUS<FLM<HRNNFMQRAFAPM<MFNWF@M<UKA@H@QBLM<@<FL<NFMQRAMBSLF<EFL<
HRAPNBHPF[ <

<
VI<\FN<KAB<HRNNFHPB<?FMP@]<BUS@FAPBL<FA<L̂FZFHKH@]<EF<LB<MFWB<QNFMPBH@]T<QNFAFAP<LFM<UFMKNFM<
AFHFMM>N@FM<QFN<U@A@U@PmBN<FLM<@UQBHPFM<OKF<BOKFMP<QK?K@<RHBM@RABN<nHRU<BNB<FLM<@UQBHPFM<
BHhMP@HMT<MRSNF<L̂FAPRNAT<VFN<KAB<HRNNFHPB<?FMP@]<EFLM<NFM@EKM<@<FLM<FUSBLBP?FM<@<BLPNFM<UFMKNFM<
OKF<M@?K@A<BE@FAPM<B<LkRSoFHPF<EFL<HRAPNBHPFI<ÊBHRNE<BUS<LB<LF?@MLBH@]<W@?FAP[<
<

?I<pFA@N<L̂RN?BA@PmBH@]<PfHA@HBT<FHRAqU@HB<@<EF<QFNMRABL<MKV@H@FAP<QFN<B<L̂BEFOKBEB<QNFMPBH@]<EFL<
MFNWF@<MF?RAM<LFM<FMQFH@V@HBH@RAM<FMUFAPBEFM<FA<FL<QLFH<EF<QNFMHN@QH@RAM<PfHA@OKFM[<
<

rI<sL<MFNWF@<HRAPNBHPBP<FMPBN><MRPUfM<BL<HRAPNRL<@<W@?@L>AH@B<EF<L̂toKAPBUFAP<EF<u@NRAB<U@PoBAlBAP<FL<
NFMQRAMBSLF<UKA@H@QBL<EFL<HRAPNBHPF[<
<

@I<vA@H@BN<LB<QNFMPBH@]<EFL<MFNWF@<FA<LB<EBPB<BMMFAwBLBEB<HRU<Ê@A@H@<EF<W@?fAH@B<EFL<HRAPNBHPF[<
<

oI<xBKN><EF<EFM@?ABN<KAbB<NFQNFMFAPBAPT<BUS<QREFN<MKV@H@FAPT<FA<OKBAP<B<LFM<RQFNBH@RAM<ÊFZFHKH@]<
EFL<HRAPNBHPFT<U@PoBAlBAP<FL<OKBL<FM<HBABL@PmBNBA<PRPFM<LFM<NFLBH@RAM<EFN@WBEFM<ÊBOKFMPB<
BEoKE@HBH@]<FAPNF<FL<NFMQRAMBSLF<EFL<HRAPNBHPF<OKF<EFM@?ABN><L̂toKAPBUFAP<@<L̂FUQNFMB<
BEoKE@HBP>N@B[<
<

yI<t@Zz<UBPF@ZT<L̂BEoKE@HBPBN@b>N@B<BQRNPBN><FL<MFKM<U@PoBAM<QNRQ@M<FA<FL<MFAP@P<EF<?BNBAP@N<FLM<NFHKNMRM<
rKUBAM<AFHFMMBN@M<QFN<B<LB<SRAB<FZFHKH@]<EF<L̂RSoFHPF<EFL<HRAPNBHPFT<B@Zz<HRU<LB<QNFW@M@]<EF<
MKSMP@PKH@RAM<AFHFMM>N@FM<QFN<B<L̂BMMRL@UFAP<EF<LFM<AFHFMM@PBPM<EFL<MFNWF@[<v<BMMKU@N><B<LB<
WF?BEB<FL<QREFN<@ArFNFAP<ÊFLLbB<HRU<B<FUQNFMBN@b>N@B<MRSNF<FL<QFNMRABL<OKF<@APF?NB<L̂FOK@Q<
FAHBNNF?BP<EF<L̂FZFHKH@]<EFL<HRAPNBHPF[<
<
_B<MFLFHH@]T<VRNUBH@]<AFHFMM>N@BT<BQNFAFAPBP?F<@<NFH@HLBP?F<ARNUBP@K<EFL<QFNMRABL<HRNNFMQRAEN><
FZHLKM@WBUFAP<B<L̂BEoKE@HBPBN@b>N@BT<MFAMF<OKF<M̂BVFHP@<FA<HBQ<HBM<LB<QNFMPBH@]<EFL<MFNWF@[<
<
=FN<B<LB<OKBL<HRMBT<UBL?NBP<FLM<RSoFHP@KM<@<NFOK@M@PM<UzA@UM<PfHA@HM<OKF<M̂rBA<EF<HRUQL@NT<B@Zz<
HRU<LB<AFHFMM@PBP<EF<HRRNE@ABH@]<AFHFMM>N@B<BUS<FLM<MFNWF@M<UKA@H@QBLM<QFN<B<LB<SRAB<
HRAMFHKH@]<EF<L̂RSoFHPF<EFL<HRAPNBHPFT<FA<HBQ<HBM<FL<QFNMRABL<FAHBNNF?BP<EF<L̂FZFHKH@]<EFL<
HRAPNBHPFT<AR<VRNUB<QBNP<EF<L̂>US@P<RN?BA@PmBP@K<EF<L̂toKAPBUFAP<@T<QFN<PBAPT<AR<MFN><UKA@H@QBLT<A@<
P@AEN><HBQ<NFLBH@]<LBSRNBL<BUS<L̂toKAPBUFAP<EF<u@NRAB[<
<

LI<tQRNPBN<LB<UBOK@A>N@B<@<FLM<FOK@QM<PfHA@HM<MKV@H@FAPM<QFN<B<LB<HRNNFHPB<NFBL@PmBH@]<EF<LB<VRNUBH@]<
@<L̂BMMRL@UFAP<EFLM<RSoFHP@KM<QFEB?q?@HM<QFN<BL<HRAoKAP<EF<QBNP@H@QBAPM[<
<

UI<_L@KNBN<PRPB<LB<ERHKUFAPBH@]<OKF<FA<OKBLMFWRL<URUFAP<EF<LB<W@?fAH@B<EFL<HRAPNBHPFT<@<FA<PRP<HBM<
BAKBLUFAPT<L@<M@?K@<NFOKFN@EB<QFLbQFN<LB<NFMQRAMBSLF<EFL<HRAPNBHPF<NFMQFHPF<L̂FVFHP@K<HRUQL@UFAP<
EF<LFM<RSL@?BH@RAM<@<HRUQNRU@MRM<BMMKU@PM<QFN<L̂FUQNFMB<QFL<OKF<VB<B<LB<_F?@MLBH@]<ÊvAPF?NBH@]<
EF<QFNMRAFM<BUS<E@MHBQBH@PBPT<LB<HRAPNBHPBH@]<BUS<QBNP@HKLBNM<E@V@HKLPBPM<Ê@AMFNH@]<BL<UFNHBP<
LBSRNBLT<@<LB<MKSHRAPNBHPBH@]<EF<{FAPNFM<sMQFH@BLM<EF<pNFSBLL<ÊvA@H@BP@WB<|RH@BL<@bR<sUQNFMFM<
ÊvAMFNH@]T<@<FLM<NFOK@M@PM<@<RSL@?BH@RAM<HRAPNBHPKBLM<BUS@FAPBLM<OKF<M̂FMPBSLF@Z@A<BLM<QLFHM[<
<

AI<_̂BEoKE@HBPBN@<FMP><RSL@?BP<B<HRUQL@N<LB<ARNUBP@WB<MRSNF<QNRPFHH@]<EF<EBEFM<EF<HBN>HPFN<QFNMRABLT<
EkBHRNE<B<LkFMPBSLFNP<B<LB<_LF@<RN?>A@HB<}bcd̀~T<EF<�<EF<EFMFUSNFT<EF<QNRPFHH@]<EF<EBEFM<
QFNMRABLM<@<?BNBAP@B<EFLM<ENFPM<E@?@PBLM[<pBUSg<M̂rBKN><EF<HRUQL@N<FL<OKF<NF?KLB<FL<XF?LBUFAP<
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<
=>?@AB<CD<EF<GH<

IFAFJBK<EF<=JLMFNN@O<EF<PBEFQ<EF<KB<RA@O<STJLUFB<VWXYZY[\]<EFK<=BJKB̂ FAM<STJLUFT<@<EFK<
_LAQFKK]<EF<V[<ÈBaJ@K<EF<VWXY]<JFKBM@T<B<KB<UJLMFNN@O<EF<KFQ<UFJQLAFQ<bcQ@dTFQ<UFK<dTF<bB<BK<
MJBNMB̂ FAM<EF<EBEFQ<UFJQLABKQ<@<B<KB<KK@TJF<N@JNTKBN@O<ÈBdTFQMFQ<EBEFQ<@<UFK<dTBK<FQ<EFJL?B<KB<
P@JFNM@eB<\fZgYZ_Sh<i<BdTFQMQ<FbFNMFQ]<B<aBAEB<EF<KFQ<UJFQNJ@UN@LAQ<FQMBaKFJMFQ]<FA<FK<QFT<NBQ]<
FA<FK<=KFN<EF<UJFQNJ@UN@LAQ<MjNA@dTFQ<UBJM@NTKBJQ]<K̀BEkTE@NBMBJ@<MB̂ al<mBTJ><EFn<

<
o< pBAMFA@J<KB<NLAb@EFAN@BK@MBM<EF<KFQ<EBEFQ<EF<NBJ>NMFJ<UFJQLABK<B<dTj<M@A?T@<BNNlQ<L<mB?@<
FKBaLJBM<UFJ<JBO<EF<K̀FqFNTN@O<EFK<NLAMJBNMF<@]<B<MBK<FbFNMF]<KrBEkTE@NBMBJ@Z>J@B<̂BA@bFQMB<dTF<
Ml<@̂UKBAMBEFQ<@ZL<BELUMBJ><BaBAQ<EF<K̀@A@N@<EFK<NLAMJBNMF<KFQ<̂ FQTJFQ<EF<M@UTQ<MjNA@N<@<
LJ?BA@MsBM@T<AFNFQQ>J@FQ<UFJ<MBK<EF<?BJBAM@J<KB<QF?TJFMBM<@<Fe@MBJ<K̀BKMFJBN@O]<UjJETB]<
MJBNMB̂ FAM<L<BNNlQ<AL<BTMLJ@MsBM]<FA<BMFAN@O<B<K̀FQMBM<EF<KB<MFNALKL?@B]<KB<ABMTJBKFQB<EF<KFQ<
EBEFQ<F̂ ^B?BMsF̂ BEFQ<@<FKQ<J@QNLQ<B<dTj<FQM@?T@A<FqULQBEFQ]<@<FA<FQMJ@NMF<NL̂ UK@̂FAM<EF<
KB<ALĴBM@eB<e@?FAM<FA<̂BMjJ@B<EF<UJLMFNN@O<EF<EBEFQ<EF<NBJ>NMFJ<UFJQLABKh<
<

o< idTFQMFQ<̂ FQTJFQ<EF<QF?TJFMBM<@̂UKBAMBEFQ<UFJ<K̀BEkTE@NBMBJ@<QOA<KFQ<NLJJFQULAFAMQ<BK<
A@eFKK<JFdTFJ@M<LUN@O<Vn<̂ @?]<@<QOA<ErBUK@NBN@O<BKQ<b@MqFJQ]<NFAMJFQ<EF<MJBNMB̂ FAM]<KLNBKQ]<
FdT@UQ]<<Q@QMF̂ FQ]<UJL?JB̂ FQ<@<UFJQLAFQ<dTF<@AMFJe@A?T@A<FA<FK<MJBNMB̂ FAM<EF<KFQ<EBEFQ<FA<
FKQ<MFĴFQ<dTF<FQMBaKF@q<KB<tKF@<LJ?>A@NB<uZVWXv]<EF<f<EF<EFQF̂ aJF<@<FK<wF?KB̂ FAM<IFAFJBK<
EF<=JLMFNN@O<EF<PBEFQh<
<

o< xJBNMBJ<KFQ<EBEFQ<EF<NBJ>NMFJ<UFJQLABK<yA@NB̂ FAM<NLAbLĴF<B<KFQ<@AQMJTNN@LAQ<dTF<B<K̀FbFNMF<
K@<MJB̂ FM@<K̀ikTAMB̂ FAM<@<EF<bLĴB<NLAb@EFAN@BK<@<JFQFJeBEB]<AL<ULEFAM<QFJ<LakFNMF<EF<NFQQ@O]<
E@bTQ@O]<UTaK@NBN@O<L<TM@K@MsBN@O<UFJ<B<b@ABK@MBMQ<E@bFJFAMQ<EF<KFQ<FQMBaKFJMFQ<FA<BdTFQM<UKFNh<
idTFQMB<LaK@?BN@O<QF?T@J><e@?FAM<TA<NLU<FK<NLAMJBNMF<Q̀mB?@<FqM@A?@M]<UFJ<b@ABK@MsBN@O<EFK<QFT<
MFĴ@A@<L<LakFNMF]<UFJ<JFQLKTN@O<L<dTBKQFeLK<BKMJB<NBTQB<KF?BK̂FAM<BÊ FQB<L<FQMBaKFJMB<FA<
BdTFQM<UKFNh<
<

o< xLJABJ<B<K̀ikTAMB̂ FAM]<FA<MLMQ<FK<NBQLQ<ÈFqM@AN@O<NLAMJBNMTBK]<KFQ<EBEFQ<EF<NBJ>NMFJ<
UFJQLABK]<@<MB̂ al<dTBKQFeLK<QTULJM<L<ELNT̂ FAM<FA<dTj<NLAQM@<BK?TAB<EBEB<LakFNMF<EFK<
MJBNMB̂ FAMh<
<

o< ITBJEBJ<KB<EF?TEB<NLAb@EFAN@BK@MBM<JFQUFNMF<B<MLMB<KB<@AbLĴBN@O<LaM@A?TEB<@<ELNT̂ FAMBN@O<
FKBaLJBEB<UFJ<JBO<EF<K̀FqFNTN@O<EFK<NLAMJBNMF<@<BdTFQMB<ELNT̂ FAMBN@O<AL<ULE><QFJ<
JFUJLETzEB]<NFE@EB]<E@bLQB]<UTaK@NBEB<L<TM@K@MsBEB<UFJ<B<b@ABK@MBMQ<E@bFJFAMQ<EF<KFQ<FQMBaKFJMFQ<
FA<BdTFQM<UKFN]<b@AQ<@<MLM<TA<NLU<FqM@A?@M<FK<NLAMJBNMFh<

<
L{<t̀BEkTE@NBMBJ@<mB<EF<NL̂ UK@J<KFQ<NLAE@N@LAQ<QBKBJ@BKQ<EFKQ<MJFaBKKBELJQ]<NLAbLĴF<FK<NLAeFA@<
NLK|KFNM@T<LakFNMF<ÈBUK@NBN@Oh<
<

U{<_L̂ UK@J<B̂ a<KB<ALĴBM@eB<?FAFJBK<QLaJF<UJFeFAN@O<EF<J@QNLQ<KBaLJBKQh<
<

d{<SA<NL̂ UK@̂FAM<EF<K̀BJM@NKF<ffhV<EF<KB<tKF@<X\ZVWXg]<EFK<V\<EF<EFQF̂ aJF]<EF<MJBAQUBJjAN@B]<BNNlQ<
B<KB<@AbLĴBN@O<UyaK@NB<@<aLA<?LeFJA]<FKQ<K@N@MBELJQ<@<FKQ<NLAMJBNM@QMFQ<BQQT̂ F@qFA<KFQ<LaK@?BN@LAQ<
QF?}FAMQn<
<
o< ~aQFJeBJ<FKQ<UJ@AN@U@Q]<KFQ<ALĴFQ<@<FKQ<N>ALAQ<jM@NQ<UJLU@Q<EF<KFQ<BNM@e@MBMQ<NLJJFQULAFAMQ<
B<KFQ<UJFQMBN@LAQ<LakFNMF<EFK<NLAMJBNMFh<

o< �L<JFBK@MsBJ<BNN@LAQ<dTF<ULQ@A<FA<J@QN<K̀@AMFJjQ<UyaK@Nh<
o< PFATAN@BJ<KFQ<Q@MTBN@LAQ<@JJF?TKBJQ<dTF<FQ<UT?T@A<UJFQFAMBJ<FA<FKQ<UJLNFQQLQ<EF<
NLAMJBNMBN@O<UyaK@NB<L<ETJBAM<K̀FqFNTN@O<EFK<NLAMJBNMFh<<

o< iaQMFA@J�QF<EF<JFBK@MsBJ<NLAETNMFQ<dTF<M@A?T@A<UFJ<LakFNMF<L<UT?T@A<UJLET@J<K̀FbFNMF<
È@̂UFE@J]<JFQMJ@A?@J<L<bBKQFkBJ<KB<NL̂ UFMjAN@B]<NL̂ <UFJ<FqF̂ UKF<FKQ<NL̂ ULJMB̂ FAMQ<
NLK|KTQLJ@Q<L<EF<NL̂ UFMjAN@B<bJBTETKFAMB<�LbFJMFQ<EF<JFQ?TBJE]<FK@̂@ABN@O<ÈLbFJMFQ]<
BQQ@?ABN@O<EF<̂FJNBMQ]<JLMBN@O<ÈLbFJMFQ]<FMNh{h<<

o< wFQUFNMBJ<FKQ<BNLJEQ<@<KFQ<ALĴFQ<EF<NLAb@EFAN@BK@MBMh<<
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<
=>?@AB<CD<EF<GH<

I< JKLMLBNKOBO<BPN<LQRO?BA<EF<SKATOBSTBS@U<FA<LFV<BSTWBS@KAV<XWF<BXWFVT<OFBL@TY@<ZFO<BL<
VF?W@PFAT<@[K<LQB\BLWBS@U<EFL<SKPZL@PFAT<EFL<SKATOBSTF]<ZBOT@SWLBOPFAT<̂BS@L@TBAT<LB<
@ÂKOPBS@U<XWF<L@<V@?W@<VKLML@S@TBEB<ZFO<B<BXWFVTFV<̂@ABL@TBTV<@<XWF<LB<LF?@VLBS@U<EF<
TOBAVZBO_AS@B<@<FLV<SKATOBSTFV<EFL<VFSTKO<Z̀NL@S<@PZKVFA<BLV<BEaWE@SBTBO@V<FA<OFLBS@U<BPN<
LQBEP@A@VTOBS@U<K<BEP@A@VTOBS@KAV<EF<OF̂FO_AS@B]<VFAV<ZFOaWE@S@<EFL<SKPZL@PFAT<EF<LFV<
KNL@?BS@KAV<EF<TOBAVZBO_AS@B<XWF<FLV<ZFOTKXW@A<EF<̂KOPB<E@OFSTB<ZFO<ZOF\@V@U<LF?BLb<
<

Oc<dKTFV<BXWFLLFV<KNL@?BS@KAV<XWF<VQeB?@A<FVTBNLFOT<FLV<ZLFSV<EF<SKAE@S@KAV<BEP@A@VTOBT@\FV<@<
T_SA@XWFVb<

fghijigklCmnlopqrsrftfrulqvwlfpxyztfyv<

<
{K<FV<ZOF\FWFA<PKE@̂@SBS@KAV<EFL<SKATOBSTFb<

fghijigklCHnl|}~fpxyztfytfru<

�L<VWNSKATOBST@VTB<AK<ZKT<SKASFOTBO<BPN<TFOSFOV<L�F�FSWS@U<TKTBL<A@<ZBOS@BL<EF<L�BSS@U<VWNSKATOBSTBEB]<TBL<
@<SKP<SKAVTB<FA<LB<NBVF<��b�<EF<LQ�OEOF<��d[���[����]<EF<��<EF<VFTFPNOF]<ZFO<LB<XWBL<V�BZOK\FA<LFV<
NBVFV<OF?WLBEKOFV<ZFO<B<LB<SKASFVV@U<EF<VWN\FAS@KAV<EFVT@ABEFV<BL<=OK?OBPB<EF<VWZKOT<BLV<TFOO@TKO@V<
BPN<PBaKOV<AFSFVV@TBTV<EF<OFFXW@L@NO@<TFOO@TKO@BL<@<VKS@BL�<=OKaFSTF<dOFNBLL<BLV<�BOO@Vb<

fghijigklC�nlfv||rulqvwlfpxyztfyv<

<
�LV<EOFTV<@<KNL@?BS@KAV<EFL<SKATOBST@VTB]<EFO@\BTV<EFL<SKATOBSTF]<ZKEFA<VFO<SFE@TV<B<WA<TFOSFO<VFPZOF<XWF<
LFV<XWBL@TBTV<T_SA@XWFV<K<ZFOVKABLV<EFL<SFEFAT<AK<eB?@A<FVTBT<OBU<EFTFOP@ABAT<EF<L�BEaWE@SBS@U<EFL<
SKATOBSTF]<BPN<BWTKO@TYBS@U<F�ZOFVVB<EF<L��aWATBPFAT<@<BPN<FL<SKPZL@PFAT<EFLV<OFXW@V@TV<OFSKLL@TV<B<
L�BOT@SLF<���<EF<LB<�J�=b<

fghijigklCDnlzv|�px|t~rwrytylvxlw�v�vf}frulqvwlfpxyztfyv<

<
�b<�L[LB<SKATOBST@VTB<T@AEO><LB<KNL@?BS@U<EF<SKPZL@O<FL<SKATOBSTF<E@AV<EFL<TFOP@A@<̂@�BT<ZFO<B<LB<VF\B<
OFBL@TYBS@U<@<BPN<FL<SKAT@A?WT]<̂KOPB<@<SKAE@S@KAV<XWF<VQBVVFA�BLFA<FA<BXWFVT<ZLFS<EF<SL>WVWLFV]<FA<FL<
ZLFS<EF<ZOFVSO@ZS@KAV<T_SA@XWFV<@<BPN<LFV<XWF<eB?@<ZOKZKVBT<LQFPZOFVB<BEaWE@SBT>O@B<FA<LB<VF\B<K̂FOTB]<
VFPZOF<XWF<eB?@A<FVTBT<BSSFZTBEFV<ZFO<LQ�aWATBPFATb<
<

�b<�WBA<FL[LB<SKATOBST@VTB<@ASKOO@<FA<EFPKOB<OFVZFSTF<EFL<SKPZL@PFAT<EFL<TFOP@A@]<ZFO<SBWVB<@PZWTBNLF<
BL<PBTF@�]<@ASKPZLF@�@<BPN<LFV<VF\FV<KNL@?BS@KAV<K<BPN<LFV<SKAE@S@KAV<FVZFS@BLV<EQF�FSWS@U<@[K<SKPZLF@�@<
EF̂FSTWKVBPFAT<BPN<LFV<ZOFVTBS@KAV<KNaFSTF<EFL<SKATOBSTF]<LQRO?BA<EF<SKATOBSTBS@U<BZL@SBO><FL<O_?@P<
ZOF\@VT<B<SKAT@AWBS@U�<
<

=FO<LB<EFPKOB<FA<FL<TFOP@A@<EQF�FSWS@U]<VQBZL@SBO><FL<ZOF\@VT<B<LQBOT@SLF<���<EF<LB<�J�=]<ZFL<XWF<̂B<B<LB<
OFVTB<EQ@ASKPZL@PFATV]<SKAVT@TWF@�FA�<
<
Bc<�BLTFV<PKLT<?OFWV�<
I< �Q@ASKPZL@PFAT<K<SKPZL@PFAT<EF̂FSTWUV<EF<LFV<KNL@?BS@KAV<@[K<SKAE@S@KAV<EQF�FSWS@U<EFL<
SKATOBSTF<FVTBNLFOTFV<FA<BXWFVT<ZLFS<@<FA<FL<ZLFS<EF<SKAE@S@KAV<T_SA@XWFV]<XWBA<ZOKEWF@�@<WA<
ZFOaWE@S@<PKLT<?OFW<@<AK<EKA@<LLKS<B<LB<OFVKLWS@U<EFL<SKATOBSTFb<

I< �Q@ASKPZL@PFAT<PKLT<?OFW<EF<LFV<KNL@?BS@KAV<EFO@\BEFV<EF<LB<AKOPBT@\B<?FAFOBL<VKNOF<ZOF\FAS@U<
EF<O@VSKV<LBNKOBLVb<

I< �FV<BSTWBS@KAV<XWF]<ZFO<BSS@U<K<KP@VV@U]<?FAFOFA<O@VSKV<?OFWV<VKNOF<FL<PFE@<BPN@FAT<EQBSKOE<
BPN<LB<LF?@VLBS@U<\@?FATb<

I< �B<̂BLVFEBT<K<LB<@PZKVV@N@L@TBT<EQBSOFE@TBO]<V@<FL<L@S@TBEKO<OFVWLTB<BEaWE@SBTBO@]<LQF�ZFO@_AS@B<EKSFAT]<
LBNKOBL<K<LB<̂KOPBS@U<EFL<ZOK̂FVVKOBT<BLMLF?BEFV<B<LB<K̂FOTB<<

I< dKTFV<BXWFLLFV<XWF<VQeB?@A<XWBL@̂@SBT<SKP<B<TBL<FA<BXWFVT<ZLFSb<
<
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MB<IMF@<EF<aLAQJBOQFK<EF<MFK<bEX@A@KQJBO@LAK<=�[M@�NFKW<BSJLyBQ<SFJ<_F@BM<~FOJFQ<\]̂�V}]]\W<EF<
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YZF<F[]><mBoẐ]BEB<kFa<B<o\A]aBo]Ba<Bde<̂|�Ed@A@[]aBo@}<E\AB]<lZF<o\dk̂F@v<̂F[<o\AE@o@\A[<F[]BêFa]F[<
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<

ZA[AB\\\\\\\\\\\\\\\\\\\\\\\\\\B]̂ <D_]@̀@a@<B\\\\\\\\\\\\\\\\\\\\b<@<B]̂ <cde<Af]\\\\\\\\\\\\\\\\\\b<EA<A_]<gh_g@<i_<EA<

hEghEjEAkB̀@l<DE\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\̀_]<m_<B̀hED@k_<gEh\\\\\\\\\\\\\\\\\\\\\\\\\\\\nb<BjjB̂EAkBk<DE<aoBDpqD@̀B̀@l<B<

rBs_h<]Eq<[<i_<DE<aoE]ghEjB<B<aB<tqE<hEghEjEAk_n<DEa<̀_AkhB̀kE<DE<\\\<\\\\\\\\\\\\<i<Af]\<EugED@EAk<\\\\\\\\\\\\\\\\n<

DE<DBkB<\\\\\\\\\\\<b<B̀ Ègk_<gaEAB]EAk<aB<BDpqD@̀B̀@l<Baj<ErÈkEj<DEa<ghEs@jk<B<aoBhk@̀aE<vwx\y\?n<DE<aB<aaE@<x[z{v|b<

DE<}<DE<A_sE]̂ hEb<DE<̀_AkhB̀kEj<DEa<jÈk_h<gf̂a@̀\<<

<

<

<

<

<

eAD@̀Bh<A_]b<DBkB<@<jE?Eaa<DE<aoE]ghEjB[EAk@kBk<a@̀@kBD_hB<
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<
=>?@AB<CD<EF<CG<

HIIJKLGMLNOPQHLRJLSPJTJIUHVWXLRJLYJTLSPOSOTWVWOITL
Z

[\]̂B<EF<_]F̀FAaBb@c<EF<dF̀<_]\_\̀@b@\Àe<<

fghF̀aB<d@b@aBb@c<̀F]><FdFba]iA@bB<@<F̀<a]B̂ @aB]><̂ @ajBAkBAa<dlF@AB<EFd<m\n]F<o@?@aBd<@AaF?]BEB<B̂ n<dB<
=dBaBp\]̂B<EF<mF]qF@̀<EF<r\Aa]BbaBb@c<=snd@bBt<<

uF̀<F̂ _]F̀F̀<d@b@aBE\]F̀<vBA<EF<_]F̀FAaB]<dB<E\bĥ FAaBb@c<ghF<b\Ap\]̂@<dF̀<̀FqF̀<\pF]aF̀<FA<hA<sA@b<
\̀n]Fw<̂@ajBAkBAa<dlF@AB<EF<m\n]F<o@?@aBdw<BbbF̀ @̀ndF<B<dlBE]FkB<xFn<̀F?yFAaz<

vaa_̀z{{b\Aa]BbaBb@\_hnd@bBtbBa{bB{_F]p@d̀|b\Aa]BbaBAa{EFaBdd{?@]\AB<

=F]<_\EF]<FAq@B]<dB<\pF]aB<}̀<AFbF̀ B̀]@<ghF<dF̀<F̂ _]F̀F̀<d@b@aBE\]F̀<E@̀_\̀@A<EF<bF]a@p@bBa<EF<̀@?ABah]B<
FdFba]iA@bB<BqBAkBEB<nB̀BEB<FA<hA<bF]a@p@bBa<ghBd@p@bBa<\<]Fb\AF?haw<ElBb\]E<B̂ n<Fd<ghF<E@̀_\̀B<Fd<
oFb]Fa<ddF@<~{����w<EF<~�<EF<̂B@?w<EF<̂ F̀h]F̀<h]?FAà<FA<̂Ba�]@B<EF<b\Aa]BbaBb@c<_snd@bBt<=F]<aBAaw<
BghF̀a<}̀<Fd<A@qFdd<EF<̀F?h]FaBa<̂�A@̂<AFbF̀ B̀]@<EFd<bF]a@p@bBa<EF<̀@?ABah]B<FdFba]iA@bB<BÊ F̀B<_F]<B<dB<
@̀?ABah]B<EF<dB<EFbdB]Bb@c<]F̀_\ÀBndF<@<EF<dl\pF]aBt<

rBd<aFA@]<FA<b\̂ _aF<ghFw<FA<a\a<bB̀w<dB<_F]̀\AB<̀@?ABa>]@B<EF<dl\pF]aB<vB<EF<aFA@]<dB<]F_]F̀FAaBb@c<EF<
dlF̂ _]F̀Bw<B̂ n<_\EF]̀<̀hp@b@FAà<_F]<_]F̀FAaB]|dBt<

ulF@AB<EFd<m\n]F<o@?@aBd<A\<_F]̂Fa<dB<_]F̀FAaBb@c<ElB]�@h̀<EF<̂@EB<̀h_F]@\]<B<��<�nt<=F]<BghF̀a<̂\a@hw<
Fd̀<B]�@h̀<EF<dF̀<\pF]aF̀<ElBghF̀aB<̂@EB<̀lvBA<EF<b\̂ _]@̂@]<\<p]B?̂ FAaB]<FA<E@qF]̀F̀<_B]àt<uB<_B]a@b@c<
l̀vB<EF<]FBd@a�B]<̂BAhBd̂FAa<�̀FÀF<ha@d@a�B]<F@AF̀<EFd<a@_h̀<x@A�@_<\<x@A]B]<EF<_B]a@b@c<Bha\̂ >a@bB�<@<
F̀ÀF<@Ab\]_\]B]<bB_<a@_h̀<EF<b\Aa]B̀FA�Bt<�d̀<B]�@h̀<]F̀hdaBAà<EF<dB<_B]a@b@c<̀l@Ab\]_\]FA<FA<dlB_B]aBa<
ElBda]B<E\bĥ FAaBb@c<Aĥ F]Bà<�_B]a<�<EF<�w<_B]a<�<EF<��t<

ulsA@b<p\]̂Ba<BÊ �̀<_Fd̀<E\bĥ FAà<ghF<̀�BAAF�FA<FA<dB<_]F̀FAaBb@c<E�hAB<\pF]aB<}̀<Fd<_Epz<[\]̂Ba<
E\bĥ FAaBd<ABE@h<E�fE\nF<fb]\nBat<

�d<p\]̂Ba<EF<E\bĥ FAa<FdFba]iA@b<BÊ @̀̀@ndF<}̀<_Ept<��bF_b@\ABd̂FAaw<F̀<_\E]BA<_]F̀FAaB]<E\bĥ FAà<
FA<Bda]F̀<p\]̂Bàw<EF<dB<̂BAF]B<@<̀F?\À<dF̀<@AE@bBb@\À<F�_]F̀ B̀EF̀<FA<Fd<_dFb<EF<dB<b\]]F̀_\AFAa<
d@b@aBb@ct<

�A<ghBd̀Fq\d<bB̀w<Fd̀<E\bĥ FAà<FA<p\]̂Ba<_Ep<_]FqBdE]BA<̀\n]F<BghFdd̀<ghF<F̀<_]F̀FAa@A<FA<ghBd̀Fq\d<
Bda]F<p\]̂Bat<<

r\̂ <B<̂ F̀h]B<BdaF]ABa@qB<_F]<B<BEjhAaB]<B]�@h̀<E�Bda]F̀<p\]̂Bàw<F̀<_\EFA<_]F̀FAaB]<FA<hA<B]�@h<
b\̂ _]@̂@a<��@_<\<]B]�t<

=\EFh<a]\nB]<̂BaF]@Bd<EF<̀h_\]a<̀\n]F<b\̂ <_]F_B]B]<hAB<\pF]aB<̂@ajBAkBAa<dlF@AB<EF<m\n]F<o@?@aBd<B<
dlB_B]aBa<EF<��BaF]@Bd<E�BjhEB<_F]<B<_F]̀\AF̀<h̀h>]@F̀;<FA<Fd<EF̀_dF?BndF<EF<�̀h_\]a;<EF<dB<=dBaBp\]̂B<
EF<̀F]qF@̀<EF<b\Aa]BbaBb@c<_snd@bBz<<

vaa_̀z{{b\Aa]BbaBb@\_hnd@bBtbBa{bB{̂BAhBd̀{h̀hB]@<

�F]̂@A@<EF<_]F̀FAaBb@c<EF<_]\_\̀@b@\Àz<<

uB<_]F̀FAaBb@c<E�\pF]aF̀<_\E]><]FBd@a�B]|̀F<Eh]BAa<��<v\]F̀<Bd<E@B<Fd̀<�<E@F̀<EF<dB<̀FâBABe<dB<EBaB<@<v\]B<
EF<_]F̀FAaBb@c<EF<d�\pF]aB<̀F]BA<BghFddF̀<ghF<b\ÀaFA<FA<Fd<jh̀a@p@bBAa<EF<_]F̀FAaBb@c<Bb]FE@aBa@h<F̂ �̀<
_F]<dB<=dBaBp\]̂B<EF<r\Aa]BbaBb@c<EF<mF]qF@̀<=snd@b̀<<@<b\@Ab@E@]><B̂ n<Fd<̂\̂ FAa<FA<Fd<ghBd<p@ABd@a�B<dB<
]FbF_b@c<EF<d�\pF]aBt<

�A<b\̂ _d@̂FAa<EFd<_]Fq@̀a<B<dB<E@̀_\̀@b@c<BEE@b@\ABd<��t�<ddFa]B<v<EF<dB<urm=w<d�FAq@B̂ FAa<_F]<̂@ajBÀ<
FdFba]iA@b̀<EF<dF̀<\pF]aF̀<_\E]><pF]|̀F<\<n}<EF<p\]̂B<b\̂ _dFaB<FA<hA<̀\d<̂\̂ FAa<\<n}<FA<EhF̀<pB̀F̀w<
a]BÀ^FaFAa<_]@̂F]<dB<̀@?ABah]B<FdFba]iA@bB<EF<d�\pF]aBw<B̂ n<dB<]FbF_b@c<EF<dB<ghBd<F̀<b\À@EF]B]><
FpFbahBEB<dB<̀FqB<_]F̀FAaBb@c<B̂ n<bB]>baF]<?FAF]Bdw<@<EF̀_]}̀<d�\pF]aB<_]i_@B̂ FAa<E@aB<FA<hA<aF]̂@A@<
^>�@̂<EF<��<v\]F̀e<EF<A\<FpFbahB]|̀F<BghF̀aB<̀F?\AB<]F̂ @̀̀@c<FA<Fd<aF]̂@A@<@AE@bBaw<F̀<b\À@EF]B]><
ghF<d�\pF]aB<vB<̀@?ha<]Fa@]BEBt<

�A<BghFdd̀<bB̀\̀<FA<Fd̀<ghBd̀<dF̀<F̂ _]F̀F̀<d@b@aBE\]F̀<\_a@A<_F]<d�FAq@B̂ FAa<EF<d�\pF]aB<FA<EhF̀<pB̀F̀w<
_F]<F�F̂ _dF<_F]gh�<F̀<_]FqFhFA<E@p@bhdaBà<FA<dB<a]BÀ^@̀̀@c<EF<d�\pF]aB<EF]@qBEF̀<EF<dB<?]BAE>]@B<
E�BghF̀aBw<_]\ndF̂ F̀<EF<b\AAF�@\À<EF<dB<�B]�Bw<Fabt<vBh]BA<E�FAq@B]<FA<a\a<bB̀<BnBÀ<EFd<p@ABd<EFd<
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GFHI@A@<EF<JHFKFAGBL@M<ENOPFHGFK<QNFIJHFIGB<E@?@GBQ<EF<QB<KFRB<OPFHGB<�FIJHFIGB<SBKS;T<AO<OUKGBAG<B@VW<
E@KJOKBHBA<ENXA<GFHI@A@<EF<YZ<SOHFK<JFH<B<LOIJQFGBH<QNFAR@BIFAG<EF<QNOPFHGB[<<

\FK<FIJHFKFK<Q@L@GBEOHFK<SBXHBA<E]FAR@BH<QNFIJHFIGB<E@?@GBQ<EF<QB<KFRB<OPFHGB<�SBKS;<BQ<LOHHFX<FQFLGHWA@L<
LOAGHBLGBL@O@LOIJHFK̂ B_?@HOAB[LBG�BIU<@AE@LBL@M<EFQ<ÀIFHO<ENFVJFE@FAG<BQ<aXBQ<FK<HFPFHF@V<_XAGBIFAG<
BIU<QFK<EBEFK<@EFAG@P@LBG@RFK<EF<Q]FIJHFKB<Q@L@GBEOHB<BIU<QB<P@ABQ@GBG<aXF<FQ<KFHRF@<LOHHFKJOAFAG<JX?X@<
LOIJHORBH<aXF<BaXFKGB<FIJHFIGB<E@?@GBQ<LO@AL@EF@V<BIU<QB<aXF<LOAKGB<B<QNOPFHGB<JHFKFAGBEB<XAB<RF?BEB<
FK<JHOEXF@V@<QNFAR@BIFAG<ENBaXFKGB[<

\NFIJHFIGB<E@?@GBQ<�SBKS;<bK@?ABEB<JFH<QB<Q@L@GBEOHBc<EF<LBEB<OPFHGB<JFHIFG<LOIJHORBH<aXF<FQ<KFX<
LOAG@A?XG<AO<KNSB<BQGFHBG<EFK<EFQ<IOIFAG<EF<QNFAR@BIFAG<JFH<JBHG<EF<QB<Q@L@GBEOHB[<<

dA<LBK<EF<AO<JOEFH<BLLFE@H<BQ<LOAG@A?XG<ENXAB<OPFHGB<JFHaXe<QNBHV@X<FKG><EBAfBGT<FK<JOG<HFLMHHFH<B<QB<
LWJ@B<QOLBQ<?FAFHBEB<BXGOI>G@LBIFAG<FA<QNFaX@J<EF<Q]FIJHFKB<Q@L@GBEOHBT<LOIJHORBAG<aXF<QNFIJHFIGB<
E@?@GBQ<EF<QNOPFHGB<LO@AL@EF@V<BIU<FQ<aXF<LOAKGB<B<JOEFH<EF<QNWH?BA<EF<LOAGHBLGBL@M[<

dA<LBK<EF<AO<JOEFH<BLLFE@H<B<Q]OPFHGB<JFH<FKGBH<JHOGF?@EB<LOAGHB<QB<KFRB<OUFHGXHB<BIU<XAB<LQBX<E]BLLgKT<
K]<BGOH?BH><B<Q]FIJHFKB<Q@L@GBEOHB<XA<GFHI@A@<EF<h<E@FK<ABGXHBQK<JFHaXe<BJOHG@<QFK<LOAGHBKFAfFK<JFH<QB<
KFRB<OUFHGXHB[<<

iK<HFKJOAKBU@Q@GBG<EF<QFK<JFHKOAFK<Q@L@GBEOHFK<RFGQQBH<JFHaXe<QFK<OPFHGFK<FKG@?X@A<QQ@XHFK<EF<R@HXK[<jO<
OUKGBAG<B@VWT<QB<IFHB<JHFKeAL@B<EF<R@HXK<AO<EFGFHI@AB<QNFVLQXK@M<EF<QNOPFHGBT<KFIJHF<aXF<FK<JX?X@<BLLFE@H<
BQ<KFX<LOAG@A?XG[<<

kGFKFK<QFK<L@HLXIKG>AL@FK<aXF<LOALOHH@A<FA<LBEB<LBKT<KFH><Q]WH?BA<EF<LOAGHBLGBL@M<aX@<EFL@E@H><KOUHF<
BaXFKG<GFIB[<

\FK<JFHKOAFK<@AGFHFKKBEFK<FA<FQ<JHOLFE@IFAG<EF<Q@L@GBL@M<GBIUg<FK<JOEFA<E@H@?@H<B<Q]WH?BA<EF<
LOAGHBLGBL@M<JFH<KOQlQ@L@GBH<BLQBH@IFAGK<EFQ<aXF<FKGBUQF@VFA<FQK<JQFLK<O<QB<HFKGB<EF<EOLXIFAGBL@MT<B<GHBRgK<
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