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C>VJAEHW\D?<ID<?DB?<C>@DAD??D?<]B>@J<HJ?<̂AGPJ?<F_SNCRJ?M<ADNH@CKH?<HJ<RJ>@AH@J<ID<@AHSHNLJ<D

JSACGHW\D?<H<DND<C>DAD>@D?M<HIJ@H>IJM<D>@AD<JB@AH?M<H?<?DGBC>@D?<EDICIH?̀

89:a9<bCHSCNCcHA<J<HRD??J<ID<?DB?<DEFADGHIJ?M<KCH<C>@DA>D@M<FJA<EDCJ<ID<?D>LH<FÂFACHM<HJ?

?C?@DEH?<IH<dADKCIU>RCH<eJRCHN<D<IH<fDRDC@H<IJ<gAH?CNM<RJE<J<JS]D@CKJ<ID<KDACVCRHA<?D<H?<?BH?

RJ>@ACSBCW\D?<FADKCID>RChACH?<VJAHE<ADRJNLCIH?M<>J<FAHcJ<EhQCEJ<ID<;i<j?D??D>@Hk<ICH?M<RJ>@HIJ?

IJ<C>ZRCJ<IH<FAD?@HWPJ<IJ?<?DAKCWJ?<JB<IH<HIEC??PJ<IJ<DEFADGHIJX

89:89<bCHSCNCcHA<H<DEC??PJ<IJ<RHA@PJ<RCIHIPJ<FDNH<lHCQH<mRJ>nECRH<oDIDAHN<FHAH<@JIJ?<J?

DEFADGHIJ?M<>J<FAHcJ<EhQCEJ<ID<;i<j?D??D>@Hk<ICH?M<RJ>@HIJ?<IJ<C>ZRCJ<IH<FAD?@HWPJ<IJ?<?DAKCWJ?

JB<IH<HIEC??PJ<IJ<DEFADGHIJX

89pi9<qVDADRDA<@JIJ?<J?<EDCJ?<>DRD??hACJ?<HJ?<?DB?<DEFADGHIJ?<FHAH<H<JS@D>WPJ<ID<DQ@AH@J?<ID

ADRJNLCED>@J?<ID<?DB?<ICADC@J?<?JRCHC?M<FADVDAD>RCHNED>@D<FJA<EDCJ<DND@An>CRJM<TBH>IJ<IC?FJ>ZKDN9

89pr9<sPJ<?D<SD>DVCRCHA<IH<RJ>ICWPJ<ID<JF@H>@D<FDNJ<eCEFND?<sHRCJ>HNM<?HNKJ<TBH>IJ<?D<@AH@HA<IH?

DQRDW\D?<FADKC?@H?<>J<t<uvOl<IJ<HA@9<ra<IH<wDC<lJEFNDED>@HA<>v<rx:M<ID<rp<ID<IDcDESAJ<ID<xii;X

89pr9r<lJEB>CRHA<VJAEHNED>@D<[<fDRDC@H<oDIDAHN<H<H??C>H@BAH<IJ<RJ>@AH@J<ID<FAD?@HWPJ<ID<?DAKCWJ?

EDICH>@D<RD??PJ<ID<EPJ<ID<JSAHM<FHAH<VC>?<ID<DQRNB?PJ<JSACGH@̂ACH<IJ<eCEFND?<sHRCJ>HNM<H<RJ>@HA

IJ<EU?<?DGBC>@D<HJ<IH<RJ>@AH@HWPJM<RJ>VJAED<FADKC?PJ<IJ<HA@9rYM<y==M<HA@9<:iM<trvM<==M<D<IJ<HA@9<:rM<==M

@JIJ?<IH<wDC<lJEFNDED>@HA<>v<rx:zxii;M<?HNKJ<TBH>IJ<?D<@AH@HA<IH?<DQRDW\D?<FADKC?@H?<>J<t<uvOl

IJ<HA@9<ra<IJ<ED?EJ<ICFNJEH<NDGHNX

89pr9x<dHAH<DVDC@J<ID<RJEFAJKHWPJ<IH<RJEB>CRHWPJM<H<RJ>@AH@HIJ<IDKDAh<HFAD?D>@HA<R̂FCH<IJ<JVZRCJ

D>KCHIJ<[<fDRDC@H<oDIDAHN<IJ<gAH?CNM<RJE<RJEFAJKH>@D<ID<D>@ADGH<D<ADRDSCED>@JM<RJEB>CRH>IJ<H

H??C>H@BAH<IJ<RJ>@AH@J<ID<FAD?@HWPJ<ID<?DAKCWJ?<EDICH>@D<RD??PJ<ID<EPJ<ID<JSAHM<H@{<J<_N@CEJ<ICH

_@CN<IJ<EU?<?BS?DTBD>@D<HJ<IH<JRJAAU>RCH<IH<?C@BHWPJ<ID<KDIHWPJ9

89px9<sJ?<RH?J?<DE<TBD<LH]H<BE<>_EDAJ<EZ>CEJ<ID<KC>@D<D<RC>RJ<RJNHSJAHIJAD?<HNJRHIJ?<>J

RJ>@AH@JM<ID?@C>HAa|<IH?<KHGH?<DQRNB?CKHED>@D<FHAH<EBNLDAD?<KZ@CEH?<ID<KCJNU>RCH<IJE{?@CRHX

89px9r9<}?<KHGH?<AD?DAKHIH?<?DAPJ<ID?@C>HIH?<FACJAC@HACHED>@D<FHAH<FAD@H?<D<FHAIH?M<>H<FAJFJAWPJ

TBD<D??H?EBNLDAD?<ADFAD?D>@HADE<>H<B>CIHID<IH<VDIDAHWPJ<IH<FAD?@HWPJ<IJ<?DAKCWJ<?DGB>IJ<J

_N@CEJ<RD>?J<IJ<=g~mM<TBD>J<FAD?D>@D<RH?J<RJAAD?FJ>ID<H<9999<|9

89px9x9<=>RNBDEO?D<D>@AD<H?<SD>DVCRChACH?<IH?<KHGH?<AD?DAKHIH?<H?<EBNLDAD?<@AH>?M<@AHKD?@C?<D

JB@AH?FJ??CSCNCIHID?<IJ<GU>DAJ<VDEC>C>JM<RJ>VJAED<IDVC>CIJ<>J<HA@9<uv<IH<wDC<>v<rr9:piM<ID<Y<ID

HGJ?@J<ID<xii;9

89px9:9<eDEFAD<TBD<LJBKDA<BE<ID?NCGHED>@JM<H<RJ>@AH@HIH<IDKDAh<SB?RHA<H@D>IDA<HJ<FDARD>@BHN

EZ>CEJ<ID<a|RJE<H<>JKH<RJ>@AH@HWPJ9

p9px9p9<eD<>PJ<LJBKDA<EBNLDAD?<DNDGZKDC?<DE<>_EDAJ<?BVCRCD>@D<FHAH<FADD>RLDA<H?<KHGH?

AD?DAKHIH?M<H<DEFAD?HFJIDAh<RJ>@AH@HA<NCKADED>@D9

89px9u9<dHAH<RhNRBNJ<IJ<FDARD>@BHN<ID<KHGH?<AD?DAKHIH?<?DAPJ<RJ>?CIDAHIJ?<@JIJ?<J?<DEFADGHIJ?

HNJRHIJ?<>JRJ>@AH@JM<C>RNBC>IJ<VJNGBC?@H?<D<?BS?@C@B@J?9

89px9;9<q<FDARD>@BHN<ID<EPJOIDOJSAH<ID<TBD<@AH@H<D?@D<C@DE<IDKDAh<?DA<EH>@CIJ<IBAH>@D<@JIH<H

DQDRBWPJRJ>@AH@BHNM<AD??HNKHIJ<J<?BSC@DE<89pu9p9

89px9Y9<}<RJ>@AH@HIH<IDKD<EH>@DA<J<?CGCNJ<IH<RJ>ICWPJ<ID<KCJNU>RCH<IJE{?@CRH<IH<FAJVC??CJ>HN<TBD

?DAh<HNJRHIHFHAH<H<FAD?@HWPJ<IJ<?DAKCWJ9
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LMNOPOMQRSTLUVQWRXYZU[Q\]̂ PR_̂ Z̀ Uâ à P̂RbRM[_Sc

defdfghigjklmnigonpnlqrgstujlvlgkgwnvgxygdzf{e|}gongd~gongk�rimrgong�ed�g�w����}g�tkxmrgkgmrori

rigokorigjniirkvigkg�tngmnx�kugksniirgnuglk�qrgorgsnlmkungrtgorgsrxmlkmrgkouvxvimlkmvprg�tn

npnxmtk�unxmngpnx�kgkginlg�vlukor}gkgjklmvlgokgkjlninxmk�qrgokgjlrjrimkgxrgjlrsnovunxmrgon

srxmlkmk�qr}gvxonjnxonxmnunxmngongons�klk�qrgrtgongksnvmk�qrgn�jlniikf

def�fg�igokorigr�mvorigirunxmngjronlqrginlgtmv�v�korigjklkgkig�vxk�vokonig�tng�timv�vsklkugint

ksniirgngongksrlorgsrugkg�rk���gngsrugrigjlvxs�jvrigorgklmfg�ygokgw���f

defzfg�gpnokorgrgsrujklmv��kunxmrgsrugmnlsnvlrigorigokorigr�mvorig�rlkgokig�vj�mninigjnluvmvoki

nugwnvf

def~fghghouvxvimlk�qrgonpnl�ginlgvx�rlukokgxrgjlk�rgong�g�svxsr�govkig�mnvigir�lngmrorigri

srxmlkmrigongit�rjnlk�qrg�vlukorigrtg�tngpnx�kugkginlgsn�n�lkorigjn�rg�rxmlkmkorf

def�fg�nluvxkorgrgmlkmkunxmrgorigokorigxrigmnlurigorgklmfgd�gokgw���}g�gonpnlgorgsrxmlkmkor

n�vuvx���ri}gsrugn�sn�qrgokig�vj�mninigorgklmfgd�gokgw���}gvxs�tvxorgk�tn�kignug�tng�rtpnl

xnsniivokongong�tklokgongorstunxmk�qrgjklkg�vxigongsrujlrpk�qrgorgstujlvunxmrgongr�lv�k��ni

�n�kvigrtgsrxmlkmtkvigngirunxmngnx�tkxmrgxqrgjlnislvmkigniikigr�lv�k��nif

def�fg�gonpnlgorgsrxmlkmkorgrlvnxmklgngmlnvxklgintignujln�korigir�lngrigonpnlni}gln�tvivmrign

lnijrxik�v�vokonigonsrllnxmnigokgw���f

def{fg�g�rxmlkmkorgonpnl�gn�v�vlgongit�rjnlkorlnigngit�srxmlkmkorigrgstujlvunxmrgorigonpnlni

okgjlninxmngs��tit�k}gjnlukxnsnxorgvxmn�lk�unxmnglnijrxi�pn�gjrlg�klkxmvlgitkgr�inlp�xsvkf

def�fg�g�rxmlkmkxmngjronl�glnk�v�klgov�v��xsvkgjklkgk�nlvlgrgstujlvunxmrgoniikgs��tit�k}gonpnxorgr

�rxmlkmkorgkmnxonlgjlrxmkunxmngnpnxmtkvigjnovorigongsrujlrpk�qrg�rlut�korif�

def|fg�g�rxmlkmkorgonpnl�gjlnimkl}gxrgjlk�rg�v�korgjn�rg�rxmlkmkxmn}gjlrllr��pn�g�timv�vskokunxmn}

�tkvi�tnlgvx�rluk��nigksnlskgorigokorigjniirkvigjklkgstujlvunxmrgokgw���}gvxs�tivpng�tkxmrgk

npnxmtk�gonisklmnglnk�v�korf

defdefg kxsrigongokorig�rlukorigkgjklmvlgongsrxmlkmrigkouvxvimlkmvpri}gxrmkokunxmngk�tn�nig�tn

ingjlrjrx�kugkgkluk�nxklgokorigjniirkvi}gonpnuginlgukxmvorignugku�vnxmngpvlmtk�gsrxmlr�kor}

srugln�vimlrgvxovpvotk�glkimln�pn�gongmlkmkunxmriglnk�v�korig�w���}gklmfgz{�}gsrugskokgksniir}

okmk}g�rl�lvrgngln�vimlrgokg�vxk�vokon}gjklkgn�nvmrgonglnijrxik�v�v�k�qr}gnugskirgongnpnxmtkvi

ruvii�ni}gonipvrigrtgk�tirif

defdefdfg�igln�nlvorig�kxsrigongokorigonpnuginlgoninxpr�pvorignug�rlukmrgvxmnlrjnl�pn�}gkg�vugon

�klkxmvlgkglntmv�v�k�qrgoniinigokorigjn�kghouvxvimlk�qrgxkig�vj�mninigjlnpvimkigxkgw���f

defddfg�gsrxmlkmrgnim�git�nvmrgkginlgk�mnlkorgxrigjlrsnovunxmrigjnlmvxnxmnigkrgmlkmkunxmrgongokori

jniirkvi}g�tkxorgvxovskorgjn�kgktmrlvokongsrujnmnxmn}gnugnijnsvk�gkgh¡��gjrlgunvrgongrjvxv�ni

m�sxvskigrtglnsrunxok��ni}gnovmkokigxkg�rlukgokgw���f

defd�fg�igsrxmlkmrigngsrxp�xvrigong�tngmlkmkgrg¢gdygorgklmfg��gokgw���gonpnlqrginlgsrutxvskorig£

ktmrlvokongxksvrxk�f�
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IJKLMLJNOPQIRSNOTURSVRUNOWOXNUNYZRNOPVOV[VIL\]̂ O_̀abcOdefO[RRgh

iijijklkmnopqrprsnkrtquvuoprqwxkonktqrynkzw{|znksuki}k~suy�ks|rvk�pu|vxktqnqqn�w�u|vktnqk|��r�

tuq�nsnxkrkmq|p�q|nksnkmnopqrpropuxkmnoprsnksrkrvv|orp�qrksnkmnopqrpnxkmnztqn�ropuksuktquvpr��nksu

�rqrop|rxktnsuosnkntprqktnqkmr���nkuzks|o�u|qnkn�kp�p��nvksrks��|srkt���|mrkn�xkr|osrxktu�rk�|ro�r

�romwq|rxkuzk�r�nqkmnqquvtnosuopukrk��k~m|omnktnqkmuopn�ksnk�r�nqkpnpr��ro�r�ksnkmnopqrpnxk�|z|prsr

rnku��|�r�uopukrk�k~sn|v�kzuvuvksnkm�vpnksrk�n��rksuktr�rzuopnksnvkuztqu�rsnvksrkmnopqrprsr

��uk�uo�rzkrktrqp|m|trqksrku{um���nksnvkvuq�|�nvkmnopqrprsnvj�

iij�jk�rvnk�p|�|yrsrkrkznsr�|srsuksukvu��qn��rqrop|rxkrkrt��|muksu�uqwkpuqk�r�|srsuks�qropukr

�|��om|rksnkmnopqrpnkuktnqkzr|vk�}k~on�uopr�ks|rvkrt�vknkp�qz|onksrk�|��om|rkmnopqrp�r�x

tuqzroumuosnkuzk�|�nqkzuvznk��uknkmnopqrprsnko�nktr��uknktq�z|nkorvksrprvkmno�uom|norsrvj��

iij�jk�krt��|muksnkvu��qnk�rqrop|rksu�uqwkrmnztro�rqkrvkzns|�|mr��uvkqu�uquopuvk�k�|��om|rksn

mnopqrpnktq|om|tr�kzus|ropukrkuz|vv�nksnkquvtump|�nkuosnvvnktu�rkvu��qrsnqrj

iij�jk�uqwktuqz|p|srkrkv��vp|p�|��nksrkrt��|muksukvu��qn��rqrop|rkorksrprksukquon�r��nkn�ksu

ro|�uqvwq|nxksuvsuk��ukzrop|srvkrvkmnos|��uvkukmn�uqp�qrvksrkrt��|muk�|�uopukukouo��zktuq�nsn

�|��uksuvmn�uqpnxkquvvr��rsnknks|vtnvpnkonk|puzkiij�ksuvpukmnopqrpnj

iij�jk�rk�|t�puvuksukv�vtuov�nksnkmnopqrpnktnqknqsuzkn�k|ors|zt�uzuopnksrk�sz|o|vpqr��nxkn

mnopqrprsnk�|mrqwksuvn�q|�rsnksukquon�rqkrk�rqrop|rkn�ksukuosnvvrqkrkrt��|muksukvu��qnkrp�kr

nqsuzksukqu|o�m|nksrku{um���nkn�knkrs|zt�uzuopnktu�rk�sz|o|vpqr��nj

iij�jk�k�rqrop|rkrvvu��qrqwxk��r���uqk��ukvu�rkrkznsr�|srsukuvmn��|srxknktr�rzuopnksu 

iij�jijktqu���ynvkrs�|osnvksnko�nkm�ztq|zuopnksnkn��upnksnkmnopqrpnkuksnko�nkrs|zt�uzuopnksrv

suzr|vkn�q|�r��uvkou�uktqu�|vprv¡

iij�j�jkz��prvkznqrp�q|rvkukt�o|p|�rvkrt�|mrsrvktu�rk�sz|o|vpqr��nkrnkmnopqrprsn¡ku�

iij�j�jkn�q|�r��uvkpqr�r��|vprvkuktqu�|suom|wq|rvksuk��r���uqkorp�quyrkuktrqrkmnzknk¢£¤�xko�n

rs|zt�|srvktu�nkmnopqrprsnxk��rosnkmn��uqj

iij¥jk�kznsr�|srsukvu��qn��rqrop|rkvnzuopukvuqwkrmu|prkvukmnopuzt�rqkpnsnvknvku�uopnvk|os|mrsnv

onk|puzkiiji�xkn�vuq�rsrkrk�u�|v�r��nk��ukqu�ukrkzrp�q|rj

iij¦jk�k�rqrop|rkuzks|o�u|qnksu�uqwkvuqku�up�rsrkuzk�r�nqksnkmnopqrpropuxkuzkmnoprkuvtum��|mrkor

�r|{rk§mnöz|mrk¢usuqr�xkmnzkmnqqu��nkznoupwq|rj©

iij�jk�rvnkrknt��nkvu�rktnqk�p|�|yrqkp�p��nvksrks��|srkt���|mrxkuvpuvksu�uzkpuqkv|snkuz|p|snvkvn�kr

�nqzrkuvmq|p�qr�xkzus|ropukqu�|vpqnkuzkv|vpuzrkmuopqr�|yrsnksuk�|��|sr��nkuksukm�vp�s|rkr�pnq|yrsn

tu�nkªromnk�uopqr�ksnkªqrv|�xkukr�r�|rsnvktu�nvkvu�vk�r�nquvkumnöz|mnvxkmno�nqzuksu�|o|snktu�n

«|o|vp�q|nksrk¢ryuosrj

iiji}jk�nkmrvnksuk�rqrop|rkorkznsr�|srsuksuk�|ro�rk�romwq|rxksu�uqwkvuqkuz|p|srktnqk�romnkn�

|ovp|p�|��nk�|oromu|qrksu�|srzuopukr�pnq|yrsrkrkntuqrqkonk¬r�vktu�nkªromnk�uopqr�ksnkªqrv|�xku

su�uqwkmnovprqku{tquvvrkquo�om|rksnk�|rsnqkrnvk�uou��m|nvksnkrqp|�nk¦�¥ksnk��s|�nk�|�|�j

iijiijk�nkmrvnksukr�puqr��nksnk�r�nqksnkmnopqrpnxkn�ktqnqqn�r��nksukv�rk�|��om|rxkrk�rqrop|r

su�uqwkvuqkr��vprsrkn�kquon�rsrxkvu��|osnknvkzuvznvktrq­zupqnvk�p|�|yrsnvk��rosnksr

mnopqrpr��nj
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::;:<;=>?=@=ABC@D=EB=FBDBGHIB=J@D=KHICILBE@=H@HBC=@K=MBDNIBCO?GH?=?O=MBFBO?GH@=E?=PKBCPK?D

@QDIFBRS@T=@=U@GHDBHBE@=@QDIFBVW?=B=JBL?D=B=D?WM?NHIAB=D?M@WIRS@=G@=MDBL@=OXYIO@=E?=:Z=[E?L\=EIBW

]H?IWT=N@GHBE@W=EB=EBHB=?O=PK?=J@D=G@HIJINBEB;

::;:̂;=_=U@GHDBHBGH?=?Y?NKHBDX=B=FBDBGHIB=GB=J@DOB=MD?AIWHB=GB=C?FIWCBRS@=PK?=D?F?=B=OBH̀DIB;

::;:̂;:;=_=?OIH?GH?=EB=FBDBGHIB=@J?DHBEB=M?C@=N@GHDBHBE@=E?A?DX=W?D=G@HIJINBE@=M?C@=N@GHDBHBGH?

PKBGH@=B@=IGaNI@=E?=MD@N?WW@=BEOIGIWHDBHIA@=MBDB=BMKDBRS@=E?=E?WNKOMDIO?GH@=E?=NCXKWKCBW

N@GHDBHKBIW=[BDH;=:̂bT=c=deT=EB=f?I=G;e=:d;:̂ T̂=E?=<Z<:\;

::;:̂;<;=UBW@=W?=HDBH?=EB=O@EBCIEBE?=W?FKD@VFBDBGHIBT=@N@DDIE@=@=WIGIWHD@=EKDBGH?=B=AIFgGNIB=EB

BMhCIN?T=WKB=NBDBNH?DILBRS@=?=N@OKGINBRS@=M@E?DS@=@N@DD?D=J@DB=E?WHB=AIFgGNIBT=GS@=NBDBNH?DILBGE@

JBH@=PK?=iKWHIJIPK?=B=G?FBHIAB=E@=WIGIWHD@T=E?WE?=PK?=D?WM?IHBE@W=@W=MDBL@W=MD?WNDINI@GBIW=BMCINBE@W

B@=N@GHDBH@=E?=W?FKD@T=G@W=H?DO@W=E@=BDH;=<Z=EB=UIDNKCBD=>KW?M=Gj=kk<T=E?=::=E?=BQDIC=E?=<Z<<;

::;:d;=lYHIGFKIDVW?VX=B=FBDBGHIB=N@O=B=D?WHIHKIRS@=EB=BMhCIN?T=NBDHB=JIBGRB=@K=BKH@DILBRS@=MBDB=B

CIQ?DBRS@=E?=IOM@DHmGNIBW=E?M@WIHBEBW=?O=EIGn?ID@=B=HaHKC@=E?=FBDBGHIBT=BN@OMBGnBEB=E?

E?NCBDBRS@=E@=N@GHDBHBGH?T=O?EIBGH?=H?DO@=NIDNKGWHBGNIBE@T=E?=PK?=@=N@GHDBHBE@=NKOMDIK=H@EBW=BW

NCXKWKCBW=E@=N@GHDBH@o

::;:p;=q=FBDBGHIB=W@O?GH?=W?DX=CIQ?DBEB=@K=D?WHIHKaEB=BMhW=B=JI?C=?Y?NKRS@=E@=N@GHDBH@=@K=BMhW=B

WKB=?YHIGRS@=M@D=NKCMB=?YNCKWIAB=EB=qEOIGIWHDBRS@=?T=PKBGE@=?O=EIGn?ID@T=W?DX=BHKBCILBEB

O@G?HBDIBO?GH?;
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