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?-)+!%0&@)6(&)*4+!A-*+!507*B;2+!%-++!C)6!A<D!;2!C*B28+!5-!,$!! +!52*(BEB+!5-!#$!%+!F332*+!?-!#+!G!
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=-L-%'+!.)**B8J6+!%-%(+!/&)+!5-%)+!=J::28+!5-%*+!='3)*+!?-%++!O2B688+!%-&,$&!+!5)Y22;+!9-&#+!5)E+!"Z!
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! A)42*+!%2;B3264+!.)W)*;8+!)6;!F)*4&H8'*])02!,<6)3B08!^@)42*%.F,_!O)K+!,2:)*43264!J]!"G!
Q2J80B2602`!96BM2*8B4<!J]!I)E()*<+!?7+!I)6);)-!"N!
#IJJ:2*)4BM2!\684B4'42!]J*!L282)*0&!B6!F6MB*J63264)E!%0B26028+!96BM2*8B4<!J]!IJEJ*);J`!"R!
7J'E;2*+!Ia+!9%?-!"V!
%O)KJ*)4J*<!J]!.<;*)'EB08+!.<;*JEJ(<!)6;!QE)0BJEJ(<!^C?A_+!Fb.!c'*B0&`!c'*B0&+!"X!
%@B4W2*E)6;-!#Z!
&%@B88!P2;2*)E!\684B4'42!]J*!PJ*284+!%6J@!)6;!O)6;80):2!L282)*0&!A%O`!7B*3268;J*]+!#"!
%@B4W2*E)6;-!##!
' ,2:)*43264!J]!IBMBE!)6;!F6MB*J63264)E!F6(B622*B6(+!96BM2*8B4<!J]!A)8&B6(4J6`!%2)44E2+!#$!
A?+!9%?-!#>!
( \6;2:26;264!YJ'*6)EB84d@)42*!:JEB0<!*282)*0&2*`![)B6B4)E+!944)*)D&)6;+!\6;B)-!#G!
) ,2:)*43264!J]!Q2J(*):&<+!96BM2*8B4<!J]!c'*B0&`!c'*B0&+!%@B4W2*E)6;-!#N!
*\684B4'42!J]!F6MB*J63264)E!%0B2602!)6;!Q2J(*):&<+!96BM2*8B4<!J]!UJ48;)3`!UJ48;)3+!#R!
Q2*3)6<-!#V!
+!9-%-!Q2JEJ(B0)E!%'*M2<+!F)*4&1')D2!%0B2602!I2642*`!5J]]244!PB2E;+!I?+!9%?-!#X!
!, ,2:)*43264!J]!F)*4&!e!F6MB*J63264)E!%0B26028+!96BM2*8B4<!J]!5B6628J4)+!5B662):JEB8+!$Z!
5[+!9%?- !$"!
!! %4-!?64&J6<!P)EE8!O)KJ*)4J*<+!96BM2*8B4<!J]!5B6628J4)`!5B662):JEB8+!5[+!9%?-!$#!
!# \684B4'42!J]!Q2J(*):&<!)6;!L2(BJ6)E!%0B2602+!96BM2*8B4<!J]!Q*)W`!Q*)W+!?'84*B)-!$$!
!%\684B4'42!J]!?::EB2;!Q2JEJ(<+!96BM2*8B4<!J]![)4'*)E!L28J'*028!)6;!OB]2!%0B26028!^7a=9_`!$>!
CB266)+!?'84*B)-!$G!
!&IF%7\a+!96BM2*8B4f!;2!bJ'EJ'82+!I[F%dI[L%d\[L?Fd\L,d9U`!bJ'EJ'82+!P*)602-!$N!
!' ,2:)*43264!J]!Q2J(*):&<+!96BM2*8B4<!J]!94)&`!%)E4!O)D2!IB4<+!94)&+!9%?-!$R!
!( ,2:)*43264!J]!Q2J(*):&<+!%J'4&!?8B)!\684B4'42+!.2B;2EK2*(!96BM2*8B4<`!.2B;2EK2*(+!$V!
Q2*3)6<-!$X!
!) \684B4'42!]J*!F6MB*J63264)E!%0B26028+!96BM2*8B4<!J]!Q262M)`!%@B4W2*E)6;-!>Z!
!* OFQa%+!96BM2*8B4f!;2!bJ'EJ'82+!I[F%dI[L%d\L,d9U%`!bJ'EJ'82+!P*)602-!>"!
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#, ,2:)*43264!J]!F)*4&!%0B26028+!%B3J6!P*)82*!96BM2*8B4<`!7'*6)K<+!7I+!I)6);)-!>$!
#! ,2:)*43264!J]![)4'*)E!,B8)842*8+!.B(&H5J'64)B6!Q2J:&<8B0)E!\684B4'42`![)E0&BD+!L'88B)-!>>!
##Q2J(*):&<+!UJEB4B08!)6;!%J0BJEJ(<+![2@0)84E2!96BM2*8B4<`![2@0)84E2+!9=-!>G!
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#%,2:)*43264!J]!Q2JEJ(<!)6;!F6MB*J63264)E!Q2J80B26028+!96BM2*8B4<!J]!,)<4J6`!,)<4J6+!>N!
a.+!9%?- !>R!
#&,2:)*43264!J]!Q2J80B26028+!96BM2*8B4<!J]!a8EJ`!a8EJ+![J*@)<-!>V!
#' UE)624)*<!%0B2602!\684B4'42`!b'08J6+!?c+!9%?-!>X!
#(F)*4&!)6;!?43J8:&2*B0!%0B26028+!96BM2*8B4<!J]!?EK2*4)`!F;3J64J6+!?7+!I)6);)-!GZ!
#)\%b2**2+!96BM2*8B4f!Q*26JKE2!?E:28+!\L,+!I[L%`!Q*26JKE2+!P*)602-!G"!
#*,2:)*43264!J]!Q2J(*):&<+!b&2!96BM2*8B4<!J]!%&2]]B2E;`!%&2]]B2E;+!9=-!G#!
#+\6;B)6!\684B4'42!J]!b20&6JEJ(<!\6;J*2`!\6;B)-!G$!
%,Q2J(*):&<!)6;!F6MB*J63264)E!%0B2602+!96BM2*8B4<!J]!,'6;22`!,'6;22+!9=-!G>!
%!9[F%Ia!I264*2!]J*!A)42*!O)@+!UJEB0<!)6;!%0B2602+!96BM2*8B4<!J]!,'6;22`!,'6;22+!9=-!GG!
%#%0&JJE!J]!F6MB*J63264)E!%0B26028+!/)@)&)*E)E![2&*'!96BM2*8B4<`![2@!,2E&B+!\6;B)-!GN!
%%%4J0D&JE3!\642*6)4BJ6)E!A)42*!\684B4'42`!%4J0D&JE3+!%@2;26-!GR!
%&A%O!\684B4'42!]J*!%6J@!)6;!?M)E)60&2!L282)*0&!%OP`!,)MJ8+!%@B4W2*E)6;-!GV!
%'%0&JJE!J]!F6(B622*B6(+!96BM2*8B4<!J]!7*B4B8&!IJE'3KB)`!=2EJ@6)+!7I+!I)6);)-!GX!
%(IJEE2(2!J]!OB]2!)6;!F6MB*J63264)E!%0B26028+!96BM2*8B4<!J]!FT242*+!U26*<6+!9=-!NZ!
%),2:)*43264!J]!5B628!)6;!Q2JEJ(<+![)4BJ6)E!F)*4&1')D2!5J6B4J*B6(!)6;!L282)*0&!I2642*`!N"!
=)4&3)6;'+![2:)E- !N#!
%*,2:)*43264!J]!Q2J(*):&<+!96BM2*8B4<!J]!7*B4B8&!IJE'3KB)`!C)60J'M2*+!7I+!I)6);)-!N$!
%+A);B)!\684B4'42!J]!.B3)E)<)6!Q2JEJ(<+!,2&*);'6`!944)*)D&)6;+!\6;B)-!N>!
&,\684B4'42!J]!F6MB*J63264)E!F6(B622*B6(!^\]9_+!Fb.!c'*B0&+!VZX$!ci*B0&+!%@B4W2*E)6;!NG!
&!I'**264!)]]BEB)4BJ6j!O\%b\I+!96BM2*8B4f!%)MJB2!5J64!7E)60+!R>X>Z!?6620<+!P*)602!NN!
&#,2:)*43264!J]!Q2JB6]J*3)4B08+!96BM2*8B4<!J]!=)8&3B*`!.)W*)4K)E!%*B6)()*+!/)33'!)6;!NR!
=)8&3B*+!\6;B)-!NV!
&%,2:)*43264!J]!Q2J(*):&<+!%&)&22;!7&)()4!%B6(&!IJEE2(2+!96BM2*8B4<!J]!,2E&B`!,2E&B+!NX!
\6;B)-!RZ!
&&\684B4'42!J]!Q2J(*):&<+!.2B;2EK2*(!96BM2*8B4<`!Q2*3)6<-!R"!
&' \642*6)4BJ6)E!I264*2!]J*!\642(*)42;!5J'64)B6!,2M2EJ:3264`!=)4&3)6;'+![2:)E-!R#!
&(,2:)*43264!J]!U&<8B0)E!Q2J(*):&<+!94*20&4!96BM2*8B4<`![24&2*E)6;8-!R$!
&)Q2J284';BJ8+!%)6!/J8f!;2!5)B:J`!I&BE2-!R>!
&*,2:)*43264!J]!Q2JEJ(<+!96BM2*8B4<!J]!I&BE2`!%)64B)(J+!I&BE2-!RG!
&+Ia5Fb+!%0&JJE!J]!F)*4&!)6;!F6MB*J63264-!96BM2*8B4<!J]!O22;8`!O22;8+!9=-!RN!
', ,2:)*43264!J]!Q2J(*):&<!)6;!F6MB*J63264)E!%0B26028+![J*4&'3K*B)!96BM2*8B4<`!RR!
[2@0)84E2!':J6!b<62+!9=-!RV!

!RX!
kIJ**28:J6;B6(!)'4&J*-!F3)BEj!;)6B2E-8&'()*g'0)E()*<-0)!VZ!
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,&)'EB()6()!M)EE2<8!B6!I&)3JEB+!944)*)D&)6;+!\6;B)+!0)'8B6(!@B;28:*2);!;2M)84)4BJ6!)6;!V#!
82M2*2E<!;)3)(B6(!4@J!&<;*J:J@2*!:*JY2048-!aM2*!#ZZ!:2J:E2!@2*2!DBEE2;!J*!)*2!3B88B6(-!a'*!V$!
)6)E<8B8!J]!8)42EEB42!B3)(2*<+!82B83B0!*20J*;8+!6'32*B0)E!3J;2E!*28'E48+!)6;!2<2@B46288!MB;2J8!V>!
*2M2)E8!4&)4!l#RT"Z( !3 %!J]!*J0D!)6;!(E)0B2*!B02!0JEE):82;!]*J3!4&2!8422:!6J*4&!])02!J]!LJ64B!VG!
U2)D-!b&2!*J0D!)6;!B02!)M)E)60&2!*):B;E<!4*)68]J*32; !B64J!)6!2T4*)J*;B6)*BE<!E)*(2!)6;!3J KBE2!VN!
;2K*B8!]EJ@!4&)4!4*)68:J*42;!KJ'E;2*8!m#Z!3!B6!;B)3242*+!)6;!80J'*2;!4&2!M)EE2<!@)EE8!':!4J!##Z!VR!
3!)KJM2!4&2!M)EE2<!]EJJ*-!b&2!B642*8204BJ6!J]!4&2!&)W)*;!0)80);2!@B4&!;J@6M)EE2<!B6]*)84*'04'*2!VV!
*28'E42;!B6!)!;B8)842*+!@&B0&!&B(&EB(&48!D2<!1'284BJ68!)KJ'4!);21')42!3J6B4J*B6(!)6;!8'84)B6)KE2!VX!
;2M2EJ:3264!B6!4&2!.B3)E)<)!)8!@2EE!)8!J4&2*!*23J42+!&B(&H3J'64)B6!26MB*J632648-!XZ!

!X"!
1.2 342.#2.02)4"55-&6() b&2!I&)3JEB!;B8)842*!@)8!4*B((2*2;!K<!)6!2T4*)J*;B6)*<!*J0D!)6;!B02!X#!
)M)E)60&2!)6;!;2K*B8!]EJ@+!4&)4!;284*J<2;!B6]*)84*'04'*2!)6;!E2]4!#Z>!:2J:E2!;2);!J*!3B88B6(-!X$!
!X>!
"#$%!&'()* !%422:!8EJ:28+!&B(&!4J:J(*):&B0!*2EB2]+!)6;!82B83B0!)04BMB4<!3)D2!3J'64)B6!*2(BJ68!XG!
:*J62!4J!2T4*232E<!;284*'04BM2!3)88!3JM232648!^2-(-!! _-!b&2!8268B4BMB4<!J]!(E)0B2*8!)6;!XN!
:2*3)]*J84!4J!0EB3)42!0&)6(28!B8!2T)02*K)4B6(!4&282!&)W)*;8!^2-(-!" n#_-!.)W)*;!0)80);28+!@&2*2!XR!
)6!B6B4B)E!2M264!0)'828!)!;J@684*2)3!0&)B6!*2)04BJ6!^2-(-!$_+!0)6!K2!:)*4B0'E)*E<!])*H*2)0&B6(+!XV!
28:20B)EE<!@&26!4&2<!B6MJEM2!E)*(2!)3J'648!J]!@)42*!#̂+!%+!!&_-!?6!2T)3:E2!B8!4&2!"XRZ!XX!
.')80)*o6 !)M)E)60&2+!U2*'+!4&)4!@)8!J62!J]!4&2!E)*(284+!])*4&284H*2)0&B6(+!)6;!;2);EB284!^lNZZZ!"ZZ!
EBM28!EJ84_!3)88!]EJ@8!!̂! _-!%B3BE)*E<+!B6!#Z"$+!JM2*!>+ZZZ!:2J:E2!;B2;!)4!=2;)*6)4&+!"Z" !
944)*)D&)6;+!\6;B)+!@&26!)!3J*)B62H;)332;!E)D2!K*2)0&2;!]JEEJ@B6(!&2)M<!*)B6])EE!)6;!"Z#!
86J@32E4!!̂" n!' _-!724@226!"VX>!)6;!#Z#"+!4&2!944)*)D&)6;!.B3)E)<)!&)8!@B462882;!)4!E2)84!"N!"Z$!
3)YJ*!;B8)842*8!]*J3!]E)8&!]EJJ;8+!E)6;8EB;28+!)6;!2)*4&1')D28! !̂' +!!( _-!"Z>!

.'3)6!)04BMB4B28!4&)4!B642*8204!@B4&!4&2!3J'64)B6!0*<J8:&2*2!0)6!B60*2)82!*B8D!!̂) _!)6;!)*2!"ZG!
0J33J6!B6!.B3)E)<)6!M)EE2<8!@&2*2!&<;*J:J@2*!;2M2EJ:3264!B8!:*JEB]2*)4B6(!;'2!4J!(*J@B6(!"ZN!
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! T = +8¡
QW ! T

CR =850 CI = 2039

QW,R =! VfR" RCR! T

QW,I =V 1! fR[ ] ! ICI " T

QM =V 1! fR[ ] ! I LI

LI = 3.3355! 105

[PM ! QW,R ! QW,I ] / QM

! h = " 3400
! = 0.85 ! = 0.10

öfR

! h

öfR =
LI ! ! g! h

! R ! I ! 1[ ] ! g! h

! =1.00 ! = 0.85

! h = " 3400
öfR = 0.75 ! =1.00 öfR = 0.79
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