
Fine-Structure Constant derived from primes and G/(μ₀ α²) from ln 2 
 -- a unification of electromagnetism with gravity 
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7&':!!!!!!7MNQOTR0OU11UQ2'0O7UNM2'M1!7VW!!!71!!1!M!17M!7:29*-I:!&#??!ElGmBm0100!!!!!!!!!!!!!!!!7 !
e444444444f44444444444444444f44444444f44444f44444444f44f444444444444444444444444444444444444444g !

E.3-U5<<4-V3N.>=54JS*jbk*D.,*.)@.,$*#.,*%0,@3*-$,]',"(C*)2*a*#.,*0%$,*%-#,"*#.,*E34)(=,*E34,-'"(#)%"*
,F?,$),"(,2*)#2*u,$%6?%)"#*($%22)"@8*E.,$,*)#*(%==3?2,2*)"#%*#.,*n)@@2*-),=&8*3(]')$)"@*0%$,*0322J*

"#2#!./&01/+-3&4*56&1*70-876-9:;5,6<=--%&:5,#-

K.)=,*,F?=%$)"@*]'3"#'0*(3=)B$3#)"@*#.,*1,2)'0*9VV*.C?,$-)",*2?,(#$3=*=)",*-$,]',"(C8*!*&)2(%4,$,&*#.3#*E,*
2.%'=&*3&&*X*n>*b89bO8QV98XXX*,--,(#)4,=C*(3=)B$3#)"@*#.,*&'$3#)%"*%-*3*2,(%"&*BC*PJXQ*?3$#2*?,$*B)==)%"J*N*=32#6
0)"'#,*&)2(%4,$C*E)#.*iC&B,$@*C),=&,&*3"*)"#,@,$J**R'#*)#*)2*"%#*E)#.)"*,F?,$)0,"#3=*'"(,$#3)"#),2J*

!! "#$"!%bJJl"!*+#*.&I455!U;'bJJ!2mnU;'bJJ9l&I455."!bJJ% !
=>>>>>>>>>>>>>>>>?>>>>>>>>>>>>>>>>>?>>>>>>>?>>>>>?>>>>>>>>>?>>?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>@!
ABC#D*;*E!!!!!!!!AF#$C0!!!!!!!!!!!!A/0$GD"!ACD;*IA 3o3fVpV&!AX*AH0I"/;:*;JD!!!!!!!!!!!!!!!!!!!A !
K>>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>>L>>L>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>M!
Abql"!!!!!!!!!!!!A!58QPQR4P64885645A4N40'48A[r!!!A!-!'4!-!-A4!AbEXs0/Y!c/0UC0D"E28-889!!!!!!!A !
A*+#*.&I455!!!!!!A5O6Q6QN4R-PP64-P5A4N40'48A!!!!!A!-!!-!-!-A-!As#I0X!JD!&I455!T!Pt4P8tS54t666A !
AU;'bq!!!!!!!!!!!A!!!!!48Q-6S6S5Q4-A8NO0'44A!!!!!A!-!!-!-!-A-!AUC#D*C]!;D*0Y0/!\J/!bEXs0/Y!!!A !
A21U;'bq9l&I455."A !%(#"#"!$&,) R55RSA4N80'44 A.]!!!A'4!!-!-!-A4!AbEXs0/Y!U;'bJJ!/0$GD"!u!8-88!!A !
Abq!!!!!!!!!!!!!!A4 %(#"#"!$&,)! O6!!A !$!-.!+ A.]!!!A'4!!-!-!-A4!AbEXs0/Y! /+%++0!!!!!!!!!!!!!!!! A!
_>>>>>>>>>>>>>>>>`>>>>>>>>>>>>>>>>>`>>>>>>>`>>>>>`>>>>>>>>>`>>`>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>a!
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V"! OW+&%00$,:T)+?3<0$%,:UL&022+'$2,@'&,*,
7?,,&*%-*w)@.#8*(8*2#3"&3$&*Obb8XbO8T[d*%$*?$%?%2,&*]'3"#'0*(3=)B$3#,&*Obb8XbO8T[b*0,#,$2:2,(%"&J**
DE,=4,*-%$0'=3,*#.3#*o2.%'=&p*3==*(%0?'#,*(8*,F3(#=CJ*

J K
L

M!
K

N(

O(

K
P

Q( N(
K

RS!
)

T
K

T

LS !
K

UT

V* W!
) K

UX

O(

Y

Z) K #
UY[ +

S , X) ( @9I !

J K i
V,

V*
K i

P

Q( O(

K i
R

V-
K i

\ !

S !
K i

Z] !

S !
( @6I *

G3(.*,]'3#)%"62,#*)"*#.)2*&%('0,"#*=)2#2*-%$0'=3,*)"*#.,*230,*%$&,$*32*#.,*$%E2*)"*#.,*#3B=,*#.3#*-%==%E2J*G3(.*$%E*
$,(3=('=3#,2*,3(.*-%$0'=3l ,--,(#)4,=C*($%22(.,(_)"@*43=',2*Y*43=)&3#)"@*-%$0'=3,J**

! " #$%" &' &( ) * ) +,"-".-"/"/ " 012/ " 34550"67"'89:1 "
!

+;<=(=>/-? %8,P,+#CH% 10/2*3 % i5O*g65/ %8,P,+#CH% 10/2*3 % Q519(/) %

%LIIEIL GHCFJHWHWJ%
%LIIEILKHJ FGGGICL%
%LIIEILKH EFIIIGJJ %
%LIIEIL DWDFWLCGJD%
%LIIEIL JJGFEJLWWK%
%LIIEILKHJ FGGGICL%
%LIEILKHJIFGGGICW%
%LIIEILKHJFGGDLDE%
%LIIEILKHJFGGGGGG%
%LIIEILKHJFGGGGGG%
%LIIEILKHJFG DWLEH%%%
%LIIEILKHJFG GIGWI%
%LIIEIL HWEFJLDLEK%

CFW0>H%
LFC0>CG%
CFH0>CG%
%DFC0>H%
%CFW0>H%
CFH0>CG%
LFC0>CG%
KFJ0>CG%
%%D0>CW%
EFH0>CC%
%EFJ0>W%
%CFW0>H%
%HFH0>W%

' >@@A@>BC@D//////'
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%
" >@@A@>BC@D//////%

H0>CW%
KFL0>CW%
HFL0>CW%
EFJ0>CW%
HFC0>CW%
HFW0>CW%
HFE0>CW%
LFK0>CG%
%%D0>CW%
LFL0>CW%
DFW0>CW%
LFK0>CW%
LFD0>CW%

/>?@+>?%
`T@~T%
C@STR`T%
<VR9>?BA@OY)1%
OY)1@/>?R9>?%
LROY)1@^>9R<=>?BA%
LRkRO@~TR0B%
LROR4Z@9>0RkB%%%
X<^>0@^>9A%
X<C@STR~TA%
X<V@^>VA%
X<t>?@9>?A%
X<0R0.>?@9>?A%

!! e)$$5Y!`'#&7373)6!"#$"'$#7);!'63&f!4gP\h\!E/B>!i#$')6!X*5(! \,,)&;3j U*

C5J3=451=>H-
3W01=3=24S*
w,"@#.*D)0,**
I322*1.3$@,**

HA'*/'I9)*'*,+ /
/JK( LMLN/>/E/
,A'*/,A'/<81*,%,4/
%+/,$824/0)*+,1*,/
,A$)8OA)8,/,%&'P/
!

X1?2.N1J5=<-
4I00H3J3=2-K52.-
4230:O/:4230-N>HN4-
@1?-NY#**6(*#6%&)-
Y-NY#**6(*#6%&*-

*Z13=('=3#)%"2*'2,*#.,*4,$C*(%"()2,*Y*?%E,$-'=*U6?$%@$300)"@*=3"@'3@,8*#.,*B$3)"(.)=&*%-*f,"",#.*!4,$2%" *a*
9bXPe2*!RI*5,==%E8*)"4,"#%$*%-*N/w*Y*03#.*2'?,$*@,")'2J*Ux*̂*-%$*",@3#)4,*2)@"Z&)2#)"(#*-$%0*6*-%$*2'B#$3(#\J*L%#,*
U*,43='3#,2*,F?$,22)%"2*$)@.#6#%6=,-#*E)#.*"%*%?,$3#%$*?$,(,&,"(,J*D.,*Z\*3$,*",(,223$C*)"*T#.*-%$0'=3*3B%4,*
()*+#,-./0&1$23/ *

Key symbols (inferred from standard physics notation, with respectful nods to their originators):  

¥! -_$CA##;$.E$@&>"*$SŠ&-"#@).'(Š.+@#=9$2QQ5s$O&')*#&'?)$-.')*/'-=$A.)*,@/*#9$2R7PT6$

¥! ’9*’_$U"/+/-*#+&)*&-$@#'>*"$/';$*&D#$)-/@#)$S#6>69$^@/'-Y$@#'>*"$’hl …̂ 3-“$/';$*&D#$*k’h l …̂ 3-”9$E+.D$
^@/'-Y?)$2QRR$,'&*)T6$

¥! •Ž_$JDA#;/'-#$.E$E+##$)A/-#$SlS •Ž3–ŽT$1 $458654—˜9$E+.D$Š/X:#@@?)$#g,/*&.')T6$

¥! –Ž9•Ž_$q/-,,D$A#+D&**&<&*=$/';$A#+D#/B&@&*=$SL/+/;/=$/';$WDA™+#?)$@/:)9$,'&%&#;$B=$Š/X:#@@T6$

¥! ˆ$_$̂+/<&*/*&.'/@$-.')*/'*$Sd#:*.'9$28Q5s$U/<#';&)"$D#/),+#D#'*9$25RQT6$

¥! …_$̀#;,-#;$^@/'-Y?)$-.')*/'*$S^@/'-Y9$2R77s$K&+/-?)$'.*/*&.'9$2R47T6$

¥! D’9$*D’_$Š/)) (@#'>*"$/';$D/)) (*&D#$)-/@#)$S#6>69$U.DA*.'$:/<#@#'>*"$šUh" 3D- T6$

¥! ‹k#9$‹kD_$U.,@.DB?)$-.')*/'*$S‹ k#h23Mj›–Ž T$/';$D/>'#*&-$#g,&</@#'*$S‹kDh $•Ž3MjT6$

¥! g909#_$U"/+>#$*#+D)$S#6>69$#@#D#'*/+=$-"/+>#$#$E+.D$Š&@@&Y/'9$2R22s$0$&)$%&'#$)*+,-*,+#$-.')*/'*$
01232456748T6$
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¥! Ok’9qk’_$O'#+>=(@#'>*"$/';$<.@*/>#(@#'>*"$)-/@#)$S#6>69$+#)*$#'#+>=$O$h$D-‰9$O&')*#&'$2R7PT6$

The value given is c=299,792,458 m/s (CODATA 2018 exact, Þxed by SI redeÞnition in 2019). However, 
as we've discussed in our paradigm, a recalibrated c=299,792,459 m/s aligns more harmoniously with 
quantum wave numbers (e.g., 377's prime factors), undoing the ßat-spacetime bias that subtly drifts 
measurements without covariance timestamps. 

Q"! :+JW%,0UL&022+'$2,@'&,XD,SW0&0,<$,-,Y$+@+02,:Z,S+%W,X&3?+%7,
O&>"*$#XA+#))&.')$:"&-"$-/'$-.DA,*#$H&>(ˆ666$
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Cl ' ^ v
@3UCj 2nwCI
@3U9j 2nwCI

h$x y) ( @UI $

!

=>?>>>>>>>>?>>>>>>>>>>>>>>>>>>>>>?>>>>>?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>@!
AvA]w.xY!I,A 3$3*VpV&Vyn!5!'8!'4!-AX*T'8AW;Y 3v!#I!:/0";I0!#I!zJ!{!]C'-!!A !
K>>>>>>>>>>>>>>>>>>>>>>>?>>>>>>>>?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>M!
A!F#$C0!!!!!!X;Y;*?4S!!!A!/0$GD"!A!cJ/]C$#!!!!!!!!!!!!!!!!!!!!!!!!!!!!!A !
K>>>>>>>>>>>>>>>>>j>>>>>L>>>>>>>>L>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>M!
A!SNS6R5-!!!!!!!!!!0'44!A!8N80'O!Av'8-88!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!A !
A!SNS6R8P8R488-P-680'44!A!SN40'4-A+W#/l"!.!]'e,!!!!!!!!!!!!!!!!!!!!!2 #9A!
A!SNS6R8P8R488-P-6R0'44!A!4N80'4-A$'el2",9.]'e!!!!!!!!!!!!!!!!!!!!!! 2s9A!
A!SNS6R8P8R488-P-6R0'44!A!SNR0'4RAy'vl",!!!!!!!!!!!!!!!!!!!!!!!!!!!!2 " 9A!
A!SNS6R8P8R488-P-6O0'44!A!PNR0'4-A2$'ew9!.!]'el*'e,!!!!!!!!!!!!!!!!!2 X9A!
A!SNS6R8P8R488-P-6O0'44!A!6NR0'4-A8ly'0l+!.!zJl]'e,!!!!!!!!!!!!!!!!!2 09A!
A!SNS6R8P8R488-P-6O0'44!A!6NR0'4-A2y'0.(9l20.]'e9, !!!!!!!!!!!!!!!!!! 2\ 9A!
A!SNS6R8P8R488-P-6R0'44!A!6N60'4-A2*'e,9lU'el12|Zl /12!!0 .R<l+W#/w9!!2 Y9A!
A!SNS6R8P8R488-P-6R0'44!A!4NS0'4-A226S8V5l$D89l2(,9.26SRV5l$D899l|Z!2 +9A!
_>>>>>>>>>>>>>>>>>>>>>>>`>>>>>>>>`>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>a!

*
<3=',2*'2,&*)"*#.,2,*
(3=('=3#)%"2*3$,*)"*#.,*
N??,"&)FJ*
!
jXk*
L%#,A*BCQ;/)"-%$02*'2*
%-*#.,*"'0,$3#%$*%4,$*
&,"%0)"3#%$*'")#2*
(%'=%0By*0,#,$2B*
%4,$*_@B%2,(%"&2B*Z. \*

8NZ!!9-@1?JIH>S*O#$*-$%0*B%##%0*-.32*'")#2*%-*j0,#,$2z99k*€wœw•• .. 3•w{žŸ  • .. $2?,3_2*%-*996+)0,2)%"3=*2?3(,*
&)--,$,"#)3#,&*#%*#.,*99"%*?%E,$J*D.)2*(%"",(#2*'2*#%*I6#.,%$CJ*"R/$1SS%,/A)2'/!1$/,))/T''9/!)$/A'$'P-/

H=-#-@1?JIH>S*#.,*=32#*$%E*3B%4,*.32*"3#'$3=*=%@*%-*O*2?,3_2*%-*#.,*(%20)(*]'3"#'0*(%0?'#,$*E.%2,*B)"3$C*B)#2*
2?,()-C*.%E*%-#,"*#.)2*]'3"#'0 *(%0?'#3#)%"*@,#2*?,$-%$0,&JJJ*,(.%)"@*E)#.*H,)@,$OPO[h2*&)2($,#,*0,32'$,0,"#*
03")-%=&*32*3*(%0?'#3#)%"3=*2'B2#$3#,*-%$*@$34)#C6GI*'")#CJ**Z[125N3-2.>2-2.3-;3=1J5=>21?-Y-=IJ3?>21?\#"9-

-
!!! !"#!$% #&'$ () klm$
GHHHHHHHHIHHHHHHHHHHHHHHHHHHHIHHHHHHHHIHHHHHHHHHHIHHHHHHHHHIHHIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHJ!
KL'#&737MKN#$')!!!!!!!!!!!!!!K*)$O&"!!K'&376!!!!!K =n=h8o84!K;7KP)6"*3,735&!!!!!!!!!!!!!!!!!!!!!!!!K !
QHHHHHHHHRHHHHHHHHHHHHHHHHHHHRHHHHHHHHRHHHHHHHHHHRHHHHHHHHHRHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS!
K$&E!!!!!K!!/UT<.BVCB>/99<<V9K/U/)/!!!K!!!!!!!!!!K/!!/!!/!/K/!K$&1E:!-!&#7'*#$!$5f!5X!E!!!!!!!!!!!K !
Kp?kl!!!!K9U.BBE..BV9<E/E>)+9KEU<)+B/!K4^(^?qf^6^KE!+E!+E!EK/!KW&X5*(6!&'()*#75*?;)&5(3&#75*!'&376K !
bHHHHHHHHcHHHHHHHHHHHHHHHHHHHcHHHHHHHHcHHHHHHHHHHcHHHHHHHHHcHHcHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHd!
!! "#$"!r *+,'-./#&'0$1'2'345"4/*1/2067$*+,8-./#&'0$9:';'345"4/*9:/;067$2<=>/1'2')9:';'$45"4/ ?6%$@@@$
GHHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHHHHIHHHHHHHHIHHHHHHHHIHHHHHHHHHIHHIHHHHHHHHHHHHHHHHHHHHHHHHHHJ!
KL'#&737M!!!!!!!!!!KN#$')!!!!!!!!!!!!!!!K*)$O&"!!K'&376!!!K =n=h8o84!K;7KP)6"*3,735&!!!!!!!!!!!!!!!K !
QHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHRHHHHHHHHRHHHHHHHHRHHHHHHHHHRHHRHHHHHHHHHHHHHHHHHHHHHHHHHHS!
K*+,'-./#&'0$$$$$$$ K!!!!! +,8 U/C<VVB9VBT>K/U/)/!!!K!!!!!!!!K/!!/!!/!/K!/K&'()*#75*!5X!$&E!*#735!!!!K !
K4E(E-7F#70140(:^!! K!!!!!C ,8@/C<VVB9VBT>K/U/)/!!!K4^!(^!!!KE!!/!!/!EK!/Kp*#&7!s45'$5(t6^()7)*^u!!!K !
QHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHRHHHHHHHHRHHHHHHHHRHHHHHHHHHRHHRHHHHHHHHHHHHHHHHHHHHHHHHHHS!
K1CTV8.0$&E:!!!!!!! K!!!!! +,, U/C<VVB9VBT>K/U/)/!!!K!!!!!!!!K/!!/!!/!/K!/K;)&5(3&#75*!5X!$&E!*#735!!K !
KqfE6E-7F#701qf06 :^K!!!!! +,, U/C<VVB9VBT>K/U/)/!!!Kqf^!6^!!K/!!E!!E!/K!/Kp*#&7!sqf^6)"5&;6^u!!!!!!!K !
QHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHRHHHHHHHHRHHHHHHHHRHHHHHHHHHRHHRHHHHHHHHHHHHHHHHHHHHHHHHHHS!
Kkl04E(E?qfE6E!v!!!K!BUE9..9T.TVC<TBC)+TKBUT)+B/!K(w?qf!6^K.!+E!+B!/K+EKp?]^!!!!!!!!!!!!!!!!!!!!!!K !
K7F#70]^!!!!!!!! x!! K,@,+8'A'8B''>A>+C=BB KBUT)+B/!K(w?qf!6^K.!+E!+B!/K+EKy)Y75&%6!p*#i37#735&1 '>', :K !
K1] +E/EE^:07F#7+?!!KTUTCVE<EV>.B>.,. )+BBKBUT)+B/!K(w?qf!6^K.!+E!+B!/K+EKy)Y75&%6!p*#i37#735&1E/EE:K !
bHHHHHHHHHHHHHHHHHHcHHHHHHHHHHHHHHHHHHHHcHHHHHHHHcHHHHHHHHcHHHHHHHHHcHHcHHHHHHHHHHHHHHHHHHHHHHHHHHd!

w,#e2*#$3"2=3#,*#.,*#,$02*)"#%*E.3#*#.,C*0,3"*#%*3*]'3"#'0*(%0?'#,$*&%)"@*B)"3$C*3$)#.0,#)(J*D.,*#,$02*.,$,*3$,*

2?,3_)"@*)"*o#,$02p*%-*?%E,$2*%-*#E%*3"&*#.,*%--2,#2*3$,*?.32,*2.)-#2J*D.,*O[T*)2*I / ¡ I *3"&*XQT*)2*! ; " !#! **
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>#$#!9,4&1,-40-2-17-./&01/+-?7+@/1,6-70-?7'+*3-AB,01-C76*D70-

!"# $#%#&' #()*+,-+.$/012-3$4%#+5$60&-70+$82-&&0&9$:5"#$;0<+,*&=$;#5>##+$5-2#$?$45#&+-5=@$#(-151$-+$
-2*.-+*&=A$:*+,+-.A$)"*1#$1)*3#B$C<;-51$#(-15$"#&#B$D02#+5' ;= ' D02#+5$5"-1$#%#&' #()*+,-+.$/012-3$C<*+5<2$
/02)<5#&$-1$&#3#-%-+.$5"#$)*15A$)&03#11-+.$5"#$)&#1#+5A$?$202#+5' ;= ' 202#+5$#53"-+.$EF*+3G#0+1$:H<*+5<2'
1-7#,$;F*3G$"0F#1@$-+50$5"#$"0F0.&*)"-3$/012-3$I+-0+$F*=#&1B$
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Think of these as harmonics of powers of 2  and the 762 in the numerator and 764 in the denominator 
are phases shift amounts  ... !

4&5%6'7"89':5'&626 ; 3<==>?7"89==@;'
A'B'A'A'A'A'A' B' A' B3<==:5'&626 =@;CD.3BBBBBBBBBBB'
A'B'A'A'A'A'A' A' B'B3' '''' ' '''''' ECDF3BBBBBBBBBBB'
A'B'A'A'A'A'A' A' B'B3BCGFFAHFADI' ECDF3BCGFFAHFADI'
A'B'A'A'A'A'A' A' A'B3BCGFFAHFADI' ECDD3BCGFFAHFADI'
B'B'B'B'B'B'B'B'A'A 3AFAHG.DHJHG'E''J3AFAHG.DHJHG'
B'B'B'B'B'B'B'B'B'B 3DGJAFCAIBHD' E''B3 DGJAFCAIBHD!

...within that power of 2 envelope . The 
integer terms are bits to the left of the*
B)"3$C*?%)"#*3"&*%'$*)$$3#)%"3=*#,$08*="*O8*3$,*
]'B)#2*#%*#.,*$)@.#*%-* #.,*B)"3$C*?%)"#J*V* )"*
B)"3$C*)2*o9*9p8*2%*{ *)"#,@,$*?%$#)%"*)2*o9*9*
o-%==%E,&*BC*)#2*-$3(#)%"3=*?3$#J*

>#2#!E*'/&4*D*0<-!F&',(G@&3,-

!"-+G$ 0J$ #*3"$ 1#5$ 0J$
KL' F*=#&1$ 0J$ 5"#$
/012-3$4%#+5$60&-70+$
MNOP$ *1$ *+$ #%#&'
#()*+,-+.$ H<*+5<2$
302)<5#&$ #%*F<*5-+.$
)"=1-3*F$ &#*F-5=A$ -+$
&#*F' 5-2#B$!"#$30+5#+5$
>-5"-+$5"#1#$KL' F*=#&1$
-1$ F-G#$ 5"#$ -2*.#$ -+$ *$
2-&&0&A$ 5"#$ -2*.#$
#(-151$-+$5"#$-2*.-+*&=$
,02*-+ B$!"# $ 3*F3<'
F*5-0+1$ *&#$ )#&J0&2#,$
>-5"$ H<*+5<2$ >*%#$
-+5#.#&1$:(A$=A$7@$0+$0<&$
1-,#$ 0J$ 5"#$ /012-3$
D-&&0&$*+,$>-5"$5"#-&$-2*.-+*&=$30<+5#&)*&51$*1$!"#$%&'#()&*#+,$$>-5"-+$5"#$)"*1#' 1)*3#$-+1-,#$5"#$1<&J*3#$0J$5"-1$
4%#+5$60&-70+$2-&&0&B$Q#$"=)05"#1-7#$5"*5$5"-1$-1$>"#&#$/012-3$/0+13-0<1+#11$#(-151B$

!"#$%&'M)'N"4$=8"O"3#'<-=4&CP0=6&'=%1$3B'2-&'Q14:"6'@9&32'.1%"O13&



* * *

* * 11*RS67N*TJP*BC*U%."*K2%=*OPOQ6PV69T*9P*

[" ! .W72+*3<,13)23<,Z0*W3$+2/!
]?5J>?/- ^I>=2IJ- _>G3 4S*
Q"#+$*$.<-5*&$15&-+.$-1$)F<3G#,A$
-5$>-FF$*F10$013-FF*5#$*5$"*&20+-3$
>*%#F#+.5"1$0J$NRKA$NRS&,A$NRL5"A$
NRT5"ABB!"*#.,*&)3@$30*B,=%E*,3(.*
|'3"#'0* E34,* B,@)"2* 32* 2?)"6
&%E"8*2%*92#*u,$%6/%)"#*($%22)"@*
E)==*B,*3*2?)"6'?*3"&*O#$*($%22)"@*

3*2?)"6&%E"8*(%0?=,#)"@*#.,*(C(=,J*
1%"2)&,$*|Ev O**ZB=',*62)",*E34,\8*|EvV*Z@$,,"*62)",*E34,\*Y*|Kv [*Z$,&\**E.,",4,$*,3(.*%-*#.,)$*$,2?,(#)4,*u,$%*
/%)"#2*a*3=E3C2*3"*)"#,@,$*0'=#)?=,*%-*)#2*|'3"#'0*K34,*L'0B,$J*!"*#.,2,*0%0,"#2*)#e2*32*)-*,3(.*|'3"#'0*K34,*
"'0B,$*)#2,=-8*_"%E2*,F3(#=C*E.,$,*)#*)28*23C)"@*}n,$,*!*308*#.,*-)$2#*%-*0C*_)"&8*2?)"")"@*'?J}**ZL%#,*O8*B,)"@*,4,"8*
@%,2*)"#%*3"&*%'#*%-*?.32,*E)#.*%&&*"'0B,$2J\***N#*Q8*O*)2*2?)"*'?*3"&*V*)2*2?)"*&%E"*Z"%#*'"#)=*O*Y*V*3$$)4,*3#*9O*&%*
#.,C*B%#.*23C8*}n,$,*E,*3$,8*B%#.*2?)"")"@*&%E"J}***|'3"#'0*K34,*v V*Z@$,,"\*Y*[*Z$,&\*B%#.*B,)"@*%&&8*32*#.,C*
3$$)4,*3#*9[l #.,C*B%#.*23C8*}n,$,*E,*3$,8*B%#.*2?)"")"@*'? J}**L%E*$,0,0B,$*E,*2#3$#,&*E)#.*3==*#.,2,*E34,*"'0B,$2*
2?)"")"@*&%E"8*2%*V*Y*[*E%"h#*(%0?=,#,*#.,)$*&'3=6(C(=,*'"#)=*#.,C*3$$)4,*3#*u,$%6?%)"#*vVPJ**N=2%*"%#,*#.3#*VP*)2*

23"&E)(.,&*B,#E,,"*#.,*#E)"*?$)0,2*Ob*Y*V9J*N@3)"8*E.,"*3*?$)0,*"'0B,$*.3??,"2*#.,*92#*#)0,*)#*)2*#.,*%"=C*E34,*
"'0B,$*23C)"@*}n,$,*!*30}l #.,*-)$2#*%-*3*_)"&J*L%#)(,*.%E*203==,$*|'3"#'0*K34,2*3$,*(%"#3)",&*E)#.)"*=3$@,$*
%",2J*/$)0,2*O8*V8*[8*X*E,$,*2'--)(),"#*#%*&,#,$0)",*#.,*?$)0",22*%-A*99*9V*9X*9b*OV*Ob*V9*VX*[V*Y*[bJ*"U81*,8&/
H1V'/WX/*),/+A)3*/S8,/3%22/A1V'/1/Y'$)/9)%*,/1,/ZD-P$

!5)"3==C*(%"2)&,$*#.,*V6E3C*)"#,$3(#)%"*%-*O8*V*Y*[*E.,"*#.,C*3==*$,3(.*QP*Z#.,*(=)??,&*;>?Q-J><3=2>*2)",*E34,\*
#.,C*3==*3@$,,*}n,$,8*E,*3$,*2?)"")"@*&%E"J}**VP*Y*QP*3$,*2?,()3=8*,3(.* )2*23"&E)(.,&*B,#E,,"*#E)"*?$)0,28*QP*B,)"@*
B,#E,,"*?$)0,2*[b*3"&*Q9J*D.,*,4,$6,F?3"&)"@*1%20)(*,4,"#*.%$)>%"*)2*3*|'3"#'0*1%0?'#,$*#.3#*)2*(%0?'#)"@*B)#2*
%-*#.,*/$)0,*1%"2#3"#8*E.)(.8*)"*#'$"*(3"*(%0?'#,*9:; *4)3*%'$*/C#.3@%$,3"*-%$0'=3J*

*D.,*)=='2#$3#)%"*%-*#.,*O+*H$,3#*1)$(=,*2=)(,*#.$%'@.*%'$*2?.,$)(3=*'")4,$2,*7,(#)%"*9PJV*E)==*.,=?*C%'*4)2'3=)>,*
.%E*#.,2,*2?.,$)(3=*2#3"&)"@*E34,28*-%$*,3(.*?$)0,*]'3"#'0*E34,*"'0B,$8*3$,*($,3#,&*3"&*?,$2)2#*#.$%'@.%'#*
#)0,J*

!"#$%&'R)'J6K'S1-=3'S=%3&42=B*,-&'71/=8'P5&B"4-'T6=B&:/'1;'P6"&36&4-

!"#$%&'?)'U$=32$:'V=9&'W$:D&%4'>'M'R'F'MX'0&%'-=8;C5=9&8&3#2-Y'IXF;$88'MC5=/'6/68&!



* * *

* * 11*RS67N*TJP*BC*U%."*K2%=*OPOQ6PV69T*99*

H#$#!)F, -G,, '&I- 9/4,- 876-?70'1&01'-J -K̂‰Š‹Œ•‹Ž•! " L-!F:'*3&4-./&01*1*,' -

d.+D/@@=9$/)$:# $@#/+'9$:# $-.''#-*$'#:$&'E.+D/*&.'$:&*"$#X&)*&'>$'#,+/@$'#*)6$‡#+#&'9$*"&)$'#:$A/+/;&>D$.E$#<#+(
#XA/';&'>$D#*+&-)$+#g,&+#)$,) $*.$)#*$/)&;#$.@;$A#+-#A*&.')$.E$*&D#¥ B,&@;&'>$'#:$'#,+/@$'#*)6$$

[&*"$*"#$'/*,+/@$A+.>+#))&.'$.E$*&D#$*"#$@#'>*"$.E$/$D#*#+$FDG9$*"#$;,+/*&.'$.E$/$)#-.';$F)G9$*"#$/--,D,@/*&.'$.E$
D/))$f$-"/+>#$&'$SY&@.>+/D)$FY>G9$f$U.,@.DB)$FUG$+#)A#-*&<#@=9$/@@$)-/@#$&'$@.-Y)*#A$:&*"$#/-"$.*"#+6$["#+#/)$*"#$
</@,#)$ :#$ /)).-&/*#$ :&*"$ ^@/'-Y$ @#'>*"9$ @k 9̂$ /';$ ^@/'-Y$ *&D#$ *k 9̂$ )"+&'Y9$ A+.A.+*&.'/@@=$ /)$ 23*&D#9$ *",)$ *"#$
'#>/*&<#$-.@,D'$"#/;&'>)$b(¦$(!c6$$$$$

•‘**#&K’(
“*B&$,;?#=,>(

G=*(+$(';BJ<?(,#($=*(#J<(;:($=*(+,<*?#,;?&B(*[>;?*?$#(&#(:;BB;K#”((
@•&##(j(D=&%H*(*[>;?*?$#I(<,?J#(@–*?H$=(j(G,<*(*[>;?*?$#I(

"!#!"$%&( '()"!*"%&+!)",*!-%.-/.%),(0!12345!6,0/*!17!3!825!$+-(6+*!125!6,0/*!125!9!4:(

!"#$%&'()$*'+,-$./)0123$("'&45$26)&7#8 "

!"""""#"""""""""""#"""#"""""""""•% %
&)UU1%&op%oq%r[%rN&8€%&d(*,+6e%%&%'5E91:"(8#5"*F%%"+:FG95 "
:""""";""""""""""";""";"""""""""s% *"H"("I"J"+"3""K:8!:"%:G8EL"F%"-$18#5 "
&/>?%%&>C%%G%%G%%G&>C%&/>?%%%%%%&%?/)*3M%/0*P+O%6O1,*M6%)6%103,]153)/%57%P15•,*P%90+01%
&+>?%%&%G%>C%%G%%G&>C%&+>?%%%%%%&%?/)*3M%+,90%6O1,*M6%)6%103,]153)/%57%P15•,*P%6035*8%
&‚b%%%&%G%>C%%G%%G&>C%&d@6e%%%%%&%DWGo80P100%15+)+,5*%j%L_%1)8,)*6 %
&710=%&%G%>C%%G%%G&>C%&Q10=%%%%%&%3-3/06@603%*5+%*03066)1,/-%6,*0%•)a0%/,M0%‚01+b%•)a06%
&gU%%%&%L%>C%%C%>C&>C%&dgUeg0U01&%[)P*0+,3%Q/(x%
m"""""n"""""""""""n"""n"""""""""ƒ %

! "#$!%$&'()!*+',-! .)/012! 3+$!/+,45!&'(%/3(/!/#+',*#',/!/67$8 !

!"""""#""""""""""""#"""#"""""""""• %
&)/]O)&%G%%G%%G%%G%&%G%&de%%%%%%%&%Q,*0%c+1(3+(10%N5*6+)*+z%+O0%63)775/8%57%N569,3%f1801%
&3%%%%&%C%>C%%G%%G%&%G%&d9@6e%%%%&%c]008%57%p,PO+%
&OY)1%&%L%>C%%C%%G%&%G%&d9L%MP@6e&%OY)1%10]1060*+6%Co1)8,)*%57%=()*+(9%)3+,5* %
&O%%%%&%L%>C%%C%%G%&%G%&d9L%MP@6e&%O%10]1060*+6%L_o1)8,)* 6%•51+O%57%=()*+(9%15+)+,5* %
&=MP%%&%G%%C%%C%%G%&%G%&dMP%6e%%%&%=()*+(9oM,/5P1)9z%9>?R+>?%j%OY)1„3…L%
&MP%6%&%G%%C%%C%%G%&%G%&9)66q,90%&%9)66o+,90%=()*+(9%j%/,9>8+ ! +>?%<%w%<9>?u+>?A%8+%A%
&N%6%%&%G%%C%%G%%C%&%G%&3O1Pq,90%&%C%+,90%=()*+(9%57%=()*+(9%3O)1P0%j%w%0%8+>?%
&.%%%%&%L%>L%%C%>C%&%G%&.5/+%%%%%&%t/03+1,3%?5+0*+,)/%])1+,3/0%9)6606%,*%V0.%,6%35*6+)*+%
m"""""n""""""""""""n"""n"""""""""ƒ %

! "#$!/#6+)!*+',-!*+'9%!46($3+45 8!

!"""""#""""""""""""#"""#"""""""""•% *"H"("I"J"+"3"K:8!:"9G6K"4G646G186EFM"16"NOFE1O#"18#5 !
&9%%%%&%C%%G%%G%%G%&%C%&90+01%%%%&%c\%(*,+%57%/0*P+O%51%08%1FE!5%
&6%%%%&%G%%C%%G%%G%&%C%&6035*8%%%&%c\%(*,+%57%+,90%
&MP%%%&%G%%G%%C%%G%&%C%&M,/5P1)9%&%C%6035*8†6%•51+O%57%9)66%j%/,9>8+ ! />?%w%9>?u+>?%8+%A%
&N%%%%&%G%%G%%G%%C%&%C%&N5(/59U%%&%0v%(*,+%57%0/03+1,3%NO)1P0%j%dy%6e%%%%j%w%<N@6A8+%
&59P%%&%G%%C%%G%%G%&%C%&1)8@6%%%%&%‡%<590P)A%710=(0*3-%d1)8,)*6@6035*8e%
&i%%%%&%L%>L%%C%%G%&%C%&die5(/0%%&%t*01P-%j%9)66R3…L%
&Q%%%%&>L%%L%>C%%L%&%C%&dQe)1)8%%&%N)])3,+)*30%
&q06/)&%G%>L%%C%>L%&%C%&dqe06/) %%&%*F9E518!"PMOQ"<5E%81R"SL9$+>"%>T%
m"""""n""""""""""""n"""n"""""""""ƒ %

D:21B7<;&>#7<%7#5%17;!62#5<B=;!;=7=#!%66#?214;0&=#*<%6?̂;&72>21#=5;&.#<%:2"#%=#7<2;1#1007#!%A=2#%#F9%:;!62GC##
_<B#7<;=#';=7;&!7;0&#;=#=0#;45017%&7#;=#7<%7#_%:;!62#`<B=;!=#I1;&>=#%#'225#%&'#510?0A&'#A&'21=7%&';&>#
0?#F`%17;!62#_%:2#aA%6;7BG#IB#5%;&7;&>#%#!62%1#5;!7A12#0?#<09#9%:;!62=#;&!1242&7%66B#%!@A;12#4%==#?104#
7<2# H;>>=# b;26'C# # c%==# ;=# @A%&7;d2'e 7<2# 4012# 7;42# B0A# >;:2# %# 9%:;!62#70# 23521;2&!2# ;7=# f2105̂0;&7#
!10==;&>#g#7<2#4012#4%==#;7#%!!A4A6%72=C##h<;=#;=#iD_#'22521#A&'21=7%&';&>#0?#@A%&7A4#5<B=;!=C#



* * *

* * 11*RS67N*TJP*BC*U%."*K2%=*OPOQ6PV69T*9O*

j9%12&2==#0?#%#1%5;'6B#:%1B;&>#(#kPPl#=A55017=#0A1#;&:21=2#=@A%12#*(%43$)3"#z6O.#?01#ˆ9$[ ;./\/Q; "#126%7;:2#70#
7<2#%>2#0?#7<2#m&;:21=2C*D.)2*%",*-3(#*)2*2'--)(),"#**#%*?'#*+3$_*I3##,$*#%**$,2#J***R'#*B)==)%"2*3$,*B,)"@*2?,"#*#$C)"@**
#%*-)"&*2%0,#.)"@*#.3#*E32*o)"4,"#,&p*2%*#.,*03#.,03#)(3=*0%&,=2*(%'=&*3=)@"*(=%2,$*#%*%B2,$43#)%"2l 3*?3#(.*LMD*3*
$,2%='#)%"J**K,*3$,*%4,$&',*#%*]',2#)%"*o-=3#*2?3(,#)0,p*322'0?#)%"2J*#
!"""""#"""""""""""#"""#"""""""""•% %
&)UU1%&op%oq%r[%rN&8€%&d(*,+6e%%&%'5E91:.(8#5.*F%%.+:FG95.U5MV8E "
:""""";""""""""""";""";"""""""""s %W89&XY"Z6"["#O./,"5F!:"FG5"8EV5G%5"%NOFG5"NOFE18185%"
&V%%%%&%D%>L%>C%%G&>L%&9D@MP%6L%&%{0•+5*†6%V1)a,+)+,5*%N5*6+)*+ %
&̂ ‰%%%&%L%>C%%C%>L&>L%&fO9%%%%%%&%\9]08)*30%57%c])30v%`5%j%DEWFED%fO96%<C@35*8(3+)*30A%
&9(>G%&%L%>C%%C%>L&>L%&d{@yLe%%%&%[)P*0+,3%?0190)U,/,+-%

j6=0"#562%=2#A&'21=7%&'#7<2#nE#'2b;&;7;0&#?01#j45212= #'02=#ioh#12512=2&7#%#I%=2#A&;7C#i072#7<%7#n522'#;&#
k42721=)=2!0&'l#%12#'21;:2' #A&;7=#=0#700#%12#kp0A604I=)=2!0&'lC#

&y%%%%&%G%>C%%G%%C&%L%&y9]010%%%&%N(110*+%j%0@6035*8v%5*0%6035*8†6%•51+O%57%3O)1P0%
&9L%%%&%L%%G%%G%%G&%L%&d9Le%%%%%&%6(17)30%)10)%
&)P0%%&%G%%L%%G%%G&%L%&d6Lej)P0%&%yP0%,*%+,90o=()*+)z%)P0> €%j%K*LM8,09M/N8M'O'w%+>6%8+%
&{%%%%&%C%>L%%C%%G&%L%&d{e%%%%%%&%{0•+5*v%(*,+%57%Q5130%dMP%9@6Me%
&c%%%%&>L%%C%>C%%L&%L%&c,090*%%%&%N5*8(3+)*30%j%C@406,6+)*30%%
&g%%%%&%L%>D%%C%%G&%L%&g)++%%%%%&%?5•01%j%i5(/06@6035*8%j%.5/+6% u%y9]6 %
:""""";""""""""""";""";"""""""""s %
&‚%%%%&%L%%G%%C%>L&>D%&dy@9e%%%%&%d‚0*1,06e%[)P*0+,3%Q,0/8%\*+0*6,+-%%
&9D%%%&%D%%G%%G%%G&%D%&d9De%%%%%&%DŠoa5/(90%qO100%6])+,)/%8,90*6,5*6%)M)%<xv-vbA %
:""""";""""""""""";""";"""""""""s %
&MP@9D&>D%%G%%C%%G&%K%&dMP@9De%%&%9)66%80*6,+-%
&?)%%%&>C%>L%%C%%G&%K%&d{@9Le%%%&%?)63)/v%Q5130@)10)%j%(*,+%57%]1066(10%
m"""""n"""""""""""n"""n"""""""""ƒ %

i072#7<%7#H2&1B#;=#%&#;&:21=2#!AI2'#@A%&7;7B"#%&'#7<2#`%=!%6#;=#%#q"##50921#@A%&7;7BC#r%721"#9<2&#92#%556B#
7<;=#F70#7<2#q"##50921G#A&'21=7%&';&>#70#D;&=72;&s=#n712==#D&21>B#h2&=01"#B0As66#=22#<09#%#H;>>=#I0=0&#!%&#
2%=;6B#@A%6;?B#%=#%#`6%&!t#=;d2'#I6%!t#<062"#6;721%66B"#?10d2&#;&#7;42C##

!P"! \3?+*<0,.W72+*2,3$(,%W0,O&)0,83%)&0,'@,O+/0,

$M#$#!N4&1-G@&3,1*+,-&''/+@1*70-78-NO9P-+,16*3-

D., * 5$),&03""6w,03~#$,6i%B,$#2%"6K3=_,$*
0,#$)(8*Z5wiK\*&,$)4,&*-$%0*3"*,F3(#*
2%='#)%"* %-* #.,* G)"2#,)"* -),=&*
,]'3#)%"2*$,]')$,2l '")4,$2,2*#%*B,*
.%0%@,",%'2* 3"&* )2%#$%?)(J* j9Ok**
MLwS*3*2?.,$)(3=*'")4,$2,*(3"*&%*#.)2J*
|',2#)%"* ,4,$C* 322'0?#)%"* %-* ?32#*
@,",$3#)%"2J*w%%_*3#*#.,*&)3@$30l ?=,32,*"%#,*
#.3#*5=3#*'")4,$2,2*3$,*"%#*.%0%@,",%'2*"%$*
)2%#$%?)(J* N==* B,==62.3?,&* &)3@$302*
NwKNS7 *.34,*3"*,&@,*B,C%"&*E.)(.*#.,$,*3$,*"%*
@3=3F),2J*

!"#$%&"'()*%+"(,-"'./0(122(3."&'(4565$.7(

/=,32,* B,* 3E3$,* #.3#* %'$* %B2,$43#)%"2* 3$,* )"#,$?$,#,&*
#.$%'@.*#.,*=,"2*%-*%'$*@,%0,#$)(*0%&,=2*.34)"@*2?,()-)(*
03#.,03#)(3=*-%$0'=3#)%"2J**

D.,*@,",$3=*-%$0*%-*#.,*5wiK*0,#$)(*)2*,F?$,22,&*32A*

  • " h ¡ { "   œ" £ t SœT" $  § " *

K.,$,* § * $3"@,2* %4,$* 3* V6&)0,"2)%"3=* 2?3(,l %"=C*
(%"2)&,$)"@*'")-%$0*('$43#'$,J*D.)2*0,#$)(*.32*

B,,"* #.,* (%$",$2#%",* %-* #.,* 2#3"&3$&*
(%20%=%@)(3=* 0%&,=8* E.)(.* )2* ?$,2,"#=C*
$,-)",&* 32* #.,* w30B&3* 1%=&* +3$_* I3##,$*

Z! 1+I\*0%&,= J**R'#8*.,$,)"8*)#2*$,)@"*)2*%4,$J*

!"*-=3#*2?3(,#)0,*#.,*2(3=)"@*-'"(#)%"*2(3=,2*#.,*"'0B,$*
%-* 0,#,$2* E.)=,* .%=&)"@* #.,* &'$3#)%"* %-* 2,(%"&2*

(%"2#3"#J*D.)2* )2*#.,*$%%#*(3'2,*%-*E.C*+3$_* I3##,$*Y*
G",$@C*.3&*#%*B,*o)"4,"#,&Jp**D.,*-=3E*)2*#.3#*7?3(,#)0,*
(3""%#*B,*2,?3$3#,&8*)#(6&47%)&.(&%,/8(+&)*9()#('J*

!"*2?.,$)(3=*2?3(,#)0,8*3Z#\*2(3=,2*#.,*"'0B,$*%-*/=3"(_*
=,"@#.2*?,$*2,(%"&*>=; *#.,*"'0B,$*%-*/=3"(_*#)0,2*?,$*
2,(%"&*#%@,#.,$8*2%*26#C,6#/12314+/$'&1%*+/0)*+,1*,/>/0P/
D.,$,-%$,8*32*3Z#\**)"($,32,2*=)",3$=C*)"*]'3"#'0*'")#28*#.,*
=,"@#.* %-* 0,#,$2* 3"&* &'$3#)%"* %-* 3* 2,(%"&* )"($,32,2*
]'3&$3#)(3==C8*(%43$)3"#zOJ**

D.,* ",F#* 2,(#)%"* ,F?=3)"2* 3"&* )=='2#$3#,2* #.)2* )"* &,#3)=J*
7,(#)%"*9PJV*?$%4)&,2*#.,*",E8*(%43$)3"#zO*0,#$)(J*



* * *

* * 11*RS67N*TJP*BC*U%."*K2%=*OPOQ6PV69T*9V*

$M#2#!AB,6(AQ@&0;*0<-6&;*/'-78-1*+,-R-?7'+*3-AB,01-C76*D70-?/6B&1/6,-

!03@)",*G)"2#,)"8*2#3$)"@*3#*3*(.3=_B%3$&*-'==*%-*?.C2)(2*,]'3#)%"2l (%"#,0?=3#)"@*03"C*$,-,$,"(,2*#%*,/\/T, JJJ*

"#$!%&'(&)*(&+)!,$(-$$)!./'(0!.1$'$)(!2!34(41$!&'!/!'(4,,+1)56!.$1'&'($)(!&554'&+)7!8 1&8"-/(9.2#/".2!

n,$,)"8*G)"2#,)"h2*}$)&&=,}*)2*2%=4,&J*N-#,$*2,4,$3=*=#*&1$
0J$ )0+,#&-+.$ )"=1-31$ #H<*5-0+1A$ U$ J-+*FF=$ <+,#&1500,$
4-+15#-+V1$ ,-F#22*B$!"-1$ ,-F#22*$ 3&#*5#,$ ;=$ $5"#$
*11<2)5-0+$5"*5$#%#&=0+#$W;#F-#%#,W$*FF$1#30+,1$>#&#$
#H<*FB$!"-1$2#*+5!"#$!%&'($!)*!+ ,-! #&.!/$$0!&..(1$2!
")! /$! 34567389:;! -'&0<=! ">1$.! ?$@! .$<)02!
"#@)(A#)("!<).1><!">1$4!!B@)0AC$

!"*+G1$ 50$ 5"#$ -+5&0,<35-0+$ 0J$ #%#&' #()*+,-+.$
X)*3#Y!-2#$2#5&-31$0<&$1#30+,$.&#>$50$;#$5"-1$;-.Z$$
[&0>-+.$ ;=$ 5"#$,-JJ#&#+5-*F$0J$ LBK\(NO]KT$ :EF*+3G$
5-2#1$ )#&$ 1#30+,@$ J0&$ #*3"$ )*11-+.$ 1#30+,B$U+$ 05"#&$
>0&,1A$5"#$)&#%-0<1$1#30+,$>*1$1"0&5#&$5"*+$5"#$3<&&#+5$
1#30+,$ ;=$ LBK\^NO]KT$ *+,$ 5"#$ +#(5$ 1#30+,$ >-FF$ ;#$
F0+.#&$ ;=$ LBK\^NO]KT$ EF*+3G$ 5-2#1$ F0+.#&B$_1$ =0<$
&#*F-7#$5"#$J-&15$1#30+,$0J$5"-1$<+-%#&1#$>*1$0+F=$"*FJ$

0J$ LBK\(NO]KT$ EF*+3G$ 5-2#1A$=0<$ 0<."5$ 50$;#$
*150+-1"#,Z$!-."/&.012/&345.67&8."/&409&40:731&408&"4&
(6:7&;73"4%,$

!"-1$ -1$ >"=$ -5$ -1$ +#3#11*&=$ 50$ ;<-F,$ +#>$ +#<&*F' +#5$
)*5">*=1A$ "0+#15A$ =0<&$ 0F,$ )#&3#)5-0+1$ 0J$ "0>$ 5-2#$
>0&G#,$>-FF$ )&#%#+5$ =0<$ J&02$ .&*1)-+.$ 5"-1$ +#>$
)*&*,-.2B$

$!"#$K+,$1#30+,$>*1$L$5-2#1$5"*5B$4*3"$ ,0<;F-+.$ -+$
1#30+,1$-1$*$H<*,&<)F-+.$-+$EF*+3G$5-2#1$/0+%#&1#F=A$
#*3"$,0<;F-+.$-+$EF*+3G$<+-51A$&#1<F51$-+$`K$-+3&#*1#$-+$
1#30+,1A$NOBS$NOBS$-FF<15&*5#1$ 5"-1B$ !0,*=$ >#$ *&#$
;#5>##+$5"#$KON15$*+,$KOK+,$,0<;F-+.A$J0&$5"#$*.#$0J$
5"#$<+-%#&1#$-1$0+$5"#$0&,#&$0J$LBOK\a(NO]bO$EF*+3G$
1#30+,1$0&$*;0<5$NSB\bNa$;-FF-0+$=#*&B

"

=>>>>>>>>>>>>>>>?>>>>>>>>>>>>>>>>>>>?>>>>>>>?>>>>>?>>>>>>>>?>>@!!
ABC#D*;*E!!!!!!!AF#$C0!!!!!!!!!!!!!!A/0$GD"!ACD;*IA 3o3fVpV&AX*A!3456-7#$+ !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!
A$'e!!!!!!!!!!!!A4NS4S8OR-P6S-8Q0'5OA!!O0'4SA]!!!!A4!!-!-!-A'4A!&C//0D*!e$#D"x!$0DY*+ !
A*'e!!!!!!!!!!!!AON5P48R555Q6QQS0'RRAONO0'4SAI!!!!A-!!4!-!-A'4A!&C//0D*!e$#D"x!*;]0 !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!!
A$'e.*'e!!!!!!!!A!!!!!!!!!!8PP6P8ROPA!!60'4SA].I!!A4!'4!-!-A!-A!WJ*+!I+/;Dx!;D^0/I0!$;D0#/NNN !
A"!!!!!!!!!!!!!!A!!!!!!!!!!8PP6P8ROPA!!Q0'4SA].I!!A4!'4!-!-A!-A!#$}#EI!]#;D*#;D;DY!I#]0!/#*;J !
A$'el~'e!!!!!!!!A!!!!!!!!!!8PP6P8ROPA!!60'4SA].I!!A4!'4!-!-A!-A!"!T!e$#D"xo0DY*+•e$#D"x!\/0UN !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!}+0/0!
A~'e!!!!!!!!!!!!A4NQORQOPSPPS8S640R5AON50'4SA[r!!!A-!'4!-!-A!4A!e$#D"x!\/0UN!T!NNN !
A4.*'e!!!!!!!!!!A4NQORQOPSPPS8S640R5AON50'4SA[r!!!A-!'4!-!-A!4A!NNN!4.e$#D"x!*;]0N !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!
A~'e.#Y0GD;^'I!!ARN86-P55QQOP-6RP08OA5N40'4-A.I,!!A-!'8!-!-A!8A!e$#D"xc/0U.#Y0GD;^'I0" !
A2X,*e.I,9!!!!!!ARN86-P55Q56SRQOP08OA!!!!!!-A.I,!!A-!'8!-!-A!8A!d:#"0*;]0!0€:#DI;JD!/#*0 !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!•J*0n!Q!X;Y;*I!#Y/00N!
A*+#*l#Y0GD;^'I ! A4NQORQOPS6QSS6PO0R5A5N40'4-A*e.I!A-!'4!-!-A!4A!f+#*!l!#Y0GD;^0/I0!;D!I0"JDXI !
A~'e!!!!!!!!!!!!A4NQORQOPSPPS8S640R5AON50'4SA/#X.IA-!'4!-!-A!4A!e$#D"xf;]0I.I0"!T!+W#/I.I0" !
K>>>>>>>>>>>>>>>L>>>>>>>>>>>>>>>>>>>L>>>>>>>L>>>>>L>>>>>>>>L>>M!#Y0GD;^!;D!e$#D"x!*;]0I!
A2X,*e.I,9!!!!!!A!RN86-P55Q56SRQO08OA-N-0-!!A.I,!!A-!'8!-!-A!8A!d:#"0*;]0!0€:#DI;JD!/#*0 !
A*+#*l#Y0GD;^'I,A!QN-OOS8OS6R88OQ0S-ASN80'4-A!!!!!A-!!-!-!-A!-A!Q•4-7S-!;\!\;€0X!I0"JDX! !
A‚l*+#*!!!!!!!!!A!RN-86Q48Q56448P0S-ASN80'4-A!!!!!A-!!-!-!-A!-A!R•4-7S-!\J/!JC/!$;D0#/$E!
_>>>>>>>>>>>>>>>`>>>>>>>>>>>>>>>>>>>`>>>>>>>`>>>>>`>>>>>>>>`>>a!!!!!!!!!Y/J};DY!I0"JDXN !

!<678.56="4>&+8992'&'*,&9"11&/.69&/802?;( ?/802&5315:138"64/&@67&@67=:130&8.38&56=2:80&8.0&3>0&6@&:4"A07/0%,&

C<*+5-5-#1$-+$5"-1$5*;F#$*))F=$50$,-13<11-0+$0J$.&*)"$0J$EF*+3G$5-2#$%1B$*.#$0J$5"#$<+-%#&1#c +#(5$)*.#B$EF#*1#$&#*,$
5"&0<."$#*3"$3022#+5A$5"#=$#()F*-+$15#)' ;= ' 15#)$>"*5$#*3"$%*F<#$2#*+1B$$



* * *

* * 11*RS67N*TJP*BC*U%."*K2%=*OPOQ6PV69T*9T*

*

!"#$%&'I )'W12&)'2-&'=%&='1;'2-&'#%&&3'%&62=3#8&'J;8=2'=44$:02"13K'F'=#&'1;'Z[(X\IX''<8=36]'2":&4E''
2-=2 4̂'25"6&'2-&'=%&='1;'2-&'2%"=3#8&'J&_0=3B"3#'40=6&2":&K'5-"6-'&_08="34'SVP,`4'a&=%8/':=2$%&'#=8=_"&4bc

!"* #.,* ?$,4)%'2* #3B=,8* "%#,* #.3#* /=3"(_* #)0,* )2* #.,*
,F#$,0,=C* #)"C* [JVbF9Pz•6TT€* "'0B,$* Z2,,* =%E,$* =,-#*
(%$",$*%-*@$3?.*3"&*?'$?=,*"'0B,$2*E)#.*B=',* ('$4,\J*
D.,*$,()?$%(3=*%-*/=3"(_*#)0,*)2*#.,*/=3"(_*5$,]',"(C8*
•^ /8* )#* .32* @$%E"* #%* #.,* .'@,* 43=',* %-* 9Jd[`9PzTV*
Z/=3"(_*#)0,2\:2,(%"&J*Z7,,*`?33=-"'0B,$2*3"&*'??,$*
$)@.#*(%$",$*%-*#.,*@$3?.J\*

D.,*.%$)>%"#3=*@$,,"*=)",*",3$*#.,*#%?*$,?$,2,"#2*#.,*-=3#*
2?3(,#)0,*322'0?#)%"A*#.3#*#.,*"'0B,$*%-*/=3"(_*#)0,2*
?,$* 2,(%"&* Z•^ /* ‚* 9Jd[`9PzTV\* .32* 3=E3C2* B,,"*
(%"2#3"#J* I'=#)?=C)"@* #%&3Ch2* 3@,* ZmTJVT`9Pz9X*
2,(%"&2\* BC*•^ /* C),=&2* md`9PzQP* /=3"(_* #)0,2l #.,*
$,(#3"@'=3$*@$,,"*3$,3J*

n%E,4,$8*)"*,F?3"&)"@*2?3(,#)0,8*#.,*#$',*3@,*)2*%"=C*
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