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JQb?HDPA=AJǸ?IBZb?PMCGJ?IBGfIQ?B?KDI?BPMCAY
OG=NP[T?LGL?HCGBN=DT?B?JDCBAfPLNb?HDPA=AJN>b?t?
HDCMGb?vGIP̧?N?vGCIA?N?BA=N?DR̂ AJ?N?MDCKDB=a?
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CDPPǸPLN̂ N?HD̂ DCĜNT?JG?CQRZT?LCaOLDBQA?
PJGPMN?P?JDCBAfPLD̀?PMDCDJQg?¹JG=DKNOJG>?MDCY
KDB=>?DPZjAPMB=>=GP[?N?JG?CDPPǸPLD̂ ?HDRACAY
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/>*<@0*:3/0*<@0*3>+-?*,5<*/@3A<93,B.1,5)19:3
53+B?5013,/-=A53/C1>5<1/@3/58B813>+;A*<D?1E
,B81313)-30*)F<10>)B813.1>-<9813G*?-+-.14H3
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133*>)*/1<1/@3A+;=303A+;=;3;,5.1>-<@)*H3
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F@*+A5:30*>*+593G+1K)5,5<5/@3*?-1813/>*+*)581:3
13/3J>*=*3,+-8-)13T;/@313I*+,-=193/>5<13G*=+5)1CE
)B813=*/;A5+/>,581H3T*//19313I*+,-=193)10*=A53
8-.A;3/*?*43)-3,*-,5<13G*3G*,*A;3>-++1>*+113
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vgjk\]p\qde]rlê_jke]e]u]j_la_wfcp]u\fxdeum
kgpy][grlep_lt]r\]̂\rl\jz]rl\pcjdg]k{d_f_i]
]̂̂\jk\vfcs]lgi\fgs]|gl_fo_̂g]p\l}]e]̂]|_d\p]
p\l_y][_]rl\jk\]judg̀ĉgdeja]\kf\h_fe}]zn_]
e]̂]~~]̂_u_]rle]\ĵ\_fee]lcbfcs]l_jzlj\̂]glsem
r_dgqg]�reob_lq_fy]�gu]̂]�kes]jdzvg}s]̂j_]n_]
l_hgdeja]̂\wfeug{�e_]rl\bd_pc�
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K,-+*?*4)B43G+*8B/-<3/58*438)*=*C1/<-))*43
G*G;<97113>D<-)-43,3�,*/>*C)B23<@A52�3�3J>*3
,*/>*0365+-)7-,538*+9:3=*+<*36-<*=*38*+9:3A53
13/58*36-<*-38*+-3�3)*+,-.7B3,-<13-.-=*AE
)*H3�+13J>*8:3C5/>*:3)5+;L593>-++1>*+15<@)B-3
,*AB3T*//11:313A5.-3,B/5.1,59/@3)53G*?-+-.@-H�
�-/>)B-3.1>-<13J>123G*?-+-.143.5<*,5<1/@3
=;?-+)5>*+;3�+25)=-<@/053)53G+*>1,*G+5,)B-3
A-4/>,193)*+,-.7-,313C>*3*)13/<1L0*838)*=*3
A*?B,5D>3K,-+9H3�<93K5M1>B3/,*123>-++1>*+1E
5<@)B23,*A313G+*8B/<*,B23+54*)*,3*>3)*+,-.E
/0123K,-+*?*-,375+/0593T*//193?B<53,B);.A-)53
)5G+5,<9>@3,*-))B-30*+5?<1365<>14/0*=*3F<*E
>5:3C>*3*?2*A1<*/@305K)-3,30*G--C0;H3I5L-/>,1-3
)*+,-./0123K,-+*?*-,3;/1<1<*/@3,3G-+,B-3
=*AB3�*,->/0*43,<5/>130*=A5:31/G*<@K;93/<5E
?*/>@3)5L123G*=+5)1C)*43/<;.?B:3*)13/C1>5<13
/-?93�2*K9-,581�3J>123G+*8B/<*,H3�:3>-83)-3
8-)--:3,3N�PN3=*A;3�+5,1>-<@/>,*83�*,->/0*43
T*//113?B<*31KA5)*3+5/G*+9.-)1-3*3K5A-+.5E
)113)*+,-./0123)5+;L1>-<-43130*)F1/057113123
L2;)H3�3>501-3K5A-+.5)193A-4/>,1>-<@)*3?B<13
,3K18)143G-+1*A3N�PN313N�PP3=*A*,:3)53C>*3)*+E
,-./0*-3G+5,1>-<@/>,*3*>+-5=1+*,5<*3)*>*43
G+*>-/>5313,3;.-3,3N�PO3=*A;3)*+,-./01-3K,-E
+*?*13,BL<13)53G+*8B/-<3,3,*/>*C)B-3+54*)B3
65+-)7-,538*+9313,36-<*-38*+-3,3/*G+*,*.A-E
)113/,*-=*3?+*)-)*/753��-48A5<�H3�*/<-A)143
A5.-3*>0+B<35+>1<<-+14/0143*=*)@3G*3)5L183
G*=+5)1C)1058:30*>*+B-3GB>5<1/@3G*8-L5>@3
G+*8B/<;3,3)5L123>-++1>*+15<@)B23,*A52:3A53
13G+-A*>,+5>1>@3C+-K8-+)B43?*43>D<-)-4:30*E
>*+B438*=3G*A*+,5>@3123K5G5/BH3I5K+-,5<53A-4E
/>,1>-<@)*3G*<)*85/L>5?)593�>D<-)@93,*4)5�H3
R3J>123;/<*,19238-.A;3T*//1-4313I*+,-=1-43
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()*+,*-./0*12.303*452+0350(*67-.337804*9
358:0;06<.0=.060>?@A0B*CD017/50C*<4+B3D450C*B*9
6*).33*<4E0*0F*3G.<<+*33*203*)6.=<F*20()*9
27</.04H/.3I06035-+80J6*<4*K3780/EC58L0(*0
M+F<+)*6533*N0.=.B*C3*0)*<<+N<F*N0<4*)*3*N0
F6*4.0+0()+035-.20F*34)*/.:0O5F0+0P4*40*<4).N9
-+N04H/.3+N0F*3M/+F4017/0D).BD/+)*653:0
Q0(*</.CDHR.2S0D=.060(*</.6*.337N0(.)+*CS0

50+2.33*060>?TU0B*CDS017/*0,5F/HK.3*06<.*1V9
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C)+M4.)3*B*0/*65061/+,+0b*M*4.3<F+80*<4)*9
6*6S0*16+3+60+806035)D-.3++04.))+4*)+5/E3780
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3*0+0*3*017/*017<4)*0D).BD/+)*653*0(*0C+(/*9
254+K.<F+20F535/52:
d7/+0+06.<E250*<4)7.0F*3M/+F4703.(*<).C9

<46.33*060)5N*3580()*27</504).<F+0+0(+F-+0D0<.9
6.)3*B*03*)6.=<F*B*0(*1.).=EI060d5).3G.6*20
2*).02.=CD0)*<<+N<F+2+0<DC52+04)5/*6*B*0
/*650+03*)6.=<F+2+0<DC52+S0*<DR.<46/IHR+2+0
()*27<./0(/56372+0<.4I2+S0I)D<52+0+0()*K+2+0
(5<<+6372+0*)DC+I2+0/*65S066+CD0+803.().C359
2.).33780(*6).=C.3+N:0e/I0)5,1+)54./E<4650
45F+80()*+<-.<46+N0+06*,2.R.3+I0)*<<+N<F*N0
<4*)*3*N0()+K+3.33*B*0DR.)1503*)6.=<F+2+0
)715F52+060>?T?0B*CD017/*0,5F/HK.3*0<**46.49
<46DHR..0W.=()56+4./E<46.33*.0<*B/5-.3+.S0

F*4*)*.060>??]0B*CD017/*0(.).,5F/HK.3*0D=.0
3*6*N0̂*<<+.N0F5F01.<<)*K3*.:
f4*0F5<5.4<I0*<6*.3+I0()+/.=5R+806*C0

+00<52*B*05)8+(./5B50g(+G1.)B.30+06,5+23780
*43*-.3+N03*)6.=<F+80+0)*<<+N<F+80+<</.C*9
654./.N0+0()*27-/.33+F*6S04*0,C.<ES0C*0*1VI69
/.3+I0Y*)6.B+.N0@hhZ2+/E3*N0)71**8)533*N0
,*37S06<.0-/*01.,0F5F+80/+1*0<.)E.,3780F*39
M/+F4*60+0D65=+4./E3*0C)DB0F0C)DBD:0c)+*)+4.40
=.0*4F)74+I0+0*<6*.3+I0G./*B*0)IC50,5(5<*60
6*C37801+*).<D)<*6060P4*20)5N*3.035-+2+0
+<</.C*654./I2+0+0()*27</*6+F52+03+F4*03.0
*<(5)+65.4:

ijkj�lmnopqrpmstuvwxpvxvxymzx{|xo}~�~srwx
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pmnx�voorno}v�uv�qm�o}v�vxovp���urymopq~x
qxv�s~oprxro�vst�vq~ur�xqv�u|�x�rv�mo���
ovqxo�m�rx��~}pr}vqx�x�|�~}vqxrxqs~opu|�x
op��}p��wx}~}x�voorrwxp~}xrx�v�qm�rr�x��u~}vwx
u~����xox�przwx�msxrx����vnwxumxzmummxq~��
u|nx��v�moox�s�x�v�zr�vq~ur�x�opvnyrqv�vx
ovp���urymopq~xzm���xu~�rzrxop�~u~zrx
qx�pvnxv�s~opr�x�xrzm�xqxqr��xoq��rxzm���x
�ymu|zr�x{xvouvqmxr�wx}~}xr�qmopuvwxsm�rpx
v�o���murmx�m�o�m}prqxroosm�vq~ur�x�|�u|�x
�~�~ovqxrxv}m~uvsv�rymo}r�x�osvqrnx�~�mu�mq~x
zv��xrx�mqm�uv�vx�m�vqrpv�vxv}m~u~xzm���x
q|�~��rzro�x�ymu|zrx���xqm}~x��rp���vzx
�~uomuvzxrx�r}vs~mzx�ur�vqrymzx��rx�vom�m�
urrx�v�qm�rrx�m�qv�vx�voorno}v�vxu~�yuv��v�
ro}vqv�vxo��u~x ¡u��mnx¢m�qv�q~uu|n£�x{x�v�
osm����mzx�prxoq��rxqomx�vst�mx�}�m�s�srotwx
rx�vos��rsrxpmzxpvsy}vzwx}vpv�|nx�v���rsx
qs~opu|mxop��}p��|x�m�mnprx}x�v�zr�v�
q~ur�x�v�vqv�uvnx�~�|xovp���urymopq~�x{|x
�~ummxv�x�pvzx��mx��vzru~srxu~xop�~ur�~�x
u~�m�vx���u~s~�x�mny~owxqx��rsmnu|nx�v�x�s�x
����xrx�v�s~�mur�x¤¥¦§x�v�~wx�xq~oxvop~s~otx
p~x�mxv�mu}~xrsrxvu~xr�zmurs~oẗ
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+00)*/+060P4*20DK.378S0<(.G+5/+<4*60C6D80<4*)*3:0
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6*0B/56.0<0,52.<4+4./.20C+).F4*)50QY;̂«S0()*9
M.<<*)*20¬:0W5)4+0+0d.)B.3<F*B*0+<</.C*659
4./E<F*B*02*)<F*B*0+3<4+4D450d;W;®06*0B/56.0
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îm|eabapìjlîhambjndeaôpjljrfsii}̂�fêk̀â
bcdefgcbfhiĵ�}̂�ylljd̀fpf̂hĵ|kìcbfj̀ d̂aq
ghf̀jlth|ŷ�irm|̂b̂�appfbei�̂m|eabapìjljô
pjljrfsio}̂�̂�ap̀bjmnpjhiîuajrâbcbapf̂djoq
kfdŵearpf̂axĵd̀amahĉhf{ap�̀d�̂b̂mchakhc{̂
|dlabi�{ŵaxujĥebàfuîmjgeâdaemf̀ild�ŵf̂�â
m�p|̂ax�jèab̂dabdjûidkjg}
�ujd̀îd̂ j̀û m|eabapìjlîpjljrfsiôhiq

earpfŵ�âemfohĵujmĵ f̀uŵrpĵuhĵ�mivladt̂
|k|bd̀babf̀t̂b̂mfxàĵ����ŵhĵd̀mjuilidt̂�jq
mjirmf̀t̂ilî�hfp|̀t�̂pm|r̂pm|rf}̂�clîpfnĵ
dl|kfiŵearpf̂ahî̀fèikhâpm|r̂pm|rf̂�mjpad̀jq
mjrflîà â�mauj̀kibc{̂mjvjhio}
�̀ânĵefdfj̀d�̂asjhaêhfvi{̂|diliôb̂����̂

�â àd̀fibfhi�̂àjkjd̀bjhhc{̂ih̀jmjdabŵ à̂
â ĥi{̂dbipj̀jltd̀b|ỳ b̂cdefgcbfhi�̂dfui{̂
hambjnsjb}̂�feŵb̂�mavlaû|kfd̀hiêuhari{̂�jq
mjrabamab̂�â�maxljufûmcxalabd̀bfŵxcbviô
�adal̂�ambjriîb̂�adebĵ�tjm̂�mjddjl̀^̀fê{fq
mfèjmigabfl̂hfvi{̂|kfd̀hieab̂�jmjrabamharâ
�masjddf�̂��j̀�̂mikiĥdauhjbf̀td�̂b̂eau�j̀jhq
siîdabj̀deaômcxalabhaôpi�lauf̀iiŵahîhî
b̂efei{̂fd�jèf{̂hĵ|d̀|�fỳ d̂baiûgf�fphcû
ealljrfu�}̂�fbf�̂nĵb̂sjlaûasjhe|̂mcxhaô
àmfdlîdabj̀dearâ�jmiapfŵaĥ�apkjmeh|l�̂
��cxhaĵ{ag�od̀bâ�abj̀dearâ�aygfŵdilthf�̂
�alìikjdef�̂blfd̀t̂îjĵ�appjmnef̂�̂�̀âeauq

�j̀jh̀had̀tŵpidsi�lihimabfhhad̀t̂îbcdaeiô
�ma�jddiahfligûrad|pfmd̀bjhhc{̂kihabhieab̂
îdl|nfzi{ŵbcdaeaebfli�isimabfhhcôhf|kq
hcô�ap{apŵarmauhcô�là î̂�ad̀a�hhâbcdaq
eiôax�jûbclabfŵ�mixlinfyziôêax�ju|̂mjq
d|mdab}̂�abj̀deiô�ayĝxcl̂aphaôiĝd|�jmpjmq
nfb̂�âmcxalabd̀b|�}̂�à^̀feiĵasjheîhfvi{̂
bigfbî�â�jmjrabamfu}̂�̂ahîhĵjpihd̀bjhhcj}
�djŵèâmfxàfl̂b̂dabj̀deiô�jmiap̂îb̂madq

diodeiôhfkflthcô�jmiap̂b̂����ŵd̂̀ j�làaô
àgcbfỳd�̂b̂sjlaûax̂|kfd̀hief{̂hambjndeaô
pjljrfsiîiŵadaxjhhaŵâjĵm|eabapìjl�{ŵ
|kjhc{ŵpi�lauf̀f{}̂�elfp̂i{̂b̂|d̀fhabljhiĵ
bgfiuharâpabjmi�ŵmfgbìi�̂dàm|phikjd̀bf̂
ujnp|̂hfviuîd̀mfhfuîbjdtuf̂d|zjd̀bjhjh}̂
�d{ap�̂iĝ�̀araŵb̂yxiljohcô����̂rapŵearq

pf̂àujkfladt̂���lj̀iĵ����̂�miefgaûm|eaq
bapìjl�̂�adeaumcxalabd̀bf̂�}̂�apihcûxclî
�midbajhĉgbfhi�̂��akj̀hcômfxàhiêmcxhaq
râ{ag�od̀bf̂�addii�̂��alanjhiĵax̂�̀aûghfeĵ
�agbal�j̀ ĥfrmfnpf̀t̂ihad̀mfhhc{̂rmfnpfh�̂
d̂bm|kjhijû ujpfljoŵuihid̀m̂mcxalabd̀bf̂
�ambjriî_}̂�aljjŵrlfbĉ pjljrfsiôb̂����̂
�}̂�yhpjmdjhŵ�}̂�tahhjoŵrjhjmflthcôpimjeq
àm̂�imjèamf̀f̂�âmcxalabd̀b|̂�}̂�fduyddjĥ
îpimjèam̂����̂ ~}̂�feejh}̂�â�am|kjhiŷ
�admcxalabd̀bf̂�̂bm|kfl̂�̀îhfrmfpĉb̂~dlâjĵ
hauihfh̀fu}̂�dĵahî�̀îxclî̀mah|̀ĉîd̂̂xaltq
vaô j̀�làaôàgcbflidt̂âmfxàĵdâdbaiuî
maddiodeiuîealljrfuîb̂����̂î�mjpdefgcbfq
lîjĵxaltvaĵx|p|zjj}

�\ \¡V.)*8R18?-.0.¢LM1+>7+?:.2I61+2.WX<J-.
78*/+9,08E.,>8*878E.IC14.6BA474.076D4.H+E*4.
£+E7+147A4.O¤8*QI4.B4.0/8>C.6.,816A4*78,>Q.
)*6I*+97CS.D8,:A4*,>/N.¢LM1+>755.6,>8*65.
*8,,6E,08M78*/+9,08D8.,8>*:A763+,>/4./.8IT
14,>6.:)*4/1+765.*CI818/,>/8?U-.08>8*45.
7+I81QR6?.>6*498?.IC14./C):¥+74.6.74.*:,T
,08?.5BC0+-.6./.74,>85¥++./*+?5.5/15+>,5.
I6I168D*4@63+,08E.*+A08,>Q2;.¤+B:,18/78-.
=>8.IC1./BD15A.74.*4I8>:.WX<J.,.78*/+9,08E.
,>8*87C;.G1476*:+>,5.16.:34,>7604?6.,+,,6E.
WX<J./C):,>6>Q.47418D6378+.6BA476+-.78.:9+-.
040.*8,,6E,06E./BD15A-.)8.)*8R+,>/66.¦LM1+T
>65-.74.*4I8>:.WX<JZ

[\]\̂�fef�̂ipj�̂|nĵaxd|npfj̀d�̂dmjpîhjeaq
àmc{̂|kfd̀hieab̂����}̂�haŷxcl̂pfnĵdad̀fbq
ljĥdaàbj̀d̀b|yziô�majè �̂lfhf̂igpfhi�}̂
�alfrfyŵhfopjû�ahiufhiĵî�â�̀au|̂ba�maq
d|̂dmjpîgfih̀jmjdabfhhc{̂|kjhc{ŵd�jsifliq
d̀ab̂îmcxfsearâxighjd̂daaxzjd̀bf}̂�fpjydt̂
hf̂�apràabe|̂îigpfhiĵ̀feaômfxàĉîdapjoq
d̀biĵb̂�̀aûîbfvjrân|mhflf}
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