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'#0#''#.!2&!(3!1593S!!
!
"+#!(.5)2!>,.>A>.5()3!R#'#!3#.(2#.!97!2+#!'#$&2#!>,O#12>&,!&0!(!.'5-C0>))#.!.('2!:.'5-N!j&)#2>)m!!
HII! $-l$@n! X>'9(1! @(9&'(2&'>#3U! *(''&3U! ;'(,1#U! .('2N! 4()$#'! *(%C*+5'! /\5>%$#,2U!
L&5-)(3A>))#U! `#&'->(=! 0>'#.! 0'&$! (! +#)>1&%2#'S! ;&'! 2+#! 1593U! 3#.(2>&,! R(3! ->A#,! 97! $(,5()!
>,O#12>&,S!"+#!.'5-!R(3! >,O#12#.! >,2'(C$5315)('!(,.!2+#!.&3#!R(3!dCEI!$-l6-!9&.7!$(33S!"+#!
($&5,2!&0!.'5-!0&'!#(1+!9#('!R(3!.#2#'$>,#.!9(3#.!&,!(,!#32>$(2>&,!&0!2+#!%&)('!9#('!R#>-+2!
&93#'A#.! 0'&$! 2+#!+#)>1&%2#'U! &'!9(3#.!&,! 2+#! #K1(12!9&.7!R#>-+2!&0! 2+#! 1593S!"+#!9)&&.!R(3!
1&))#12#.!>,!X#,&O#12m!259#3!1&,2(>,>,-!3&.>5$!+#%('>,!:EI!$@U!"#'5$&!B#.>1()!*&'%&'(2>&,U!
8&$#'3#2U!JQU!M8<=S! !L#2(>)3!&,!>$$&9>)>a(2>&,!&0!2+#!%&)('!9#('3!('#!.#31'>9#.!>,!82>')>,-!#2!()S!
:EFGF=! ! (,.! L#'&1+#'! (,.![>>-! :L#'&1+#'! (,.![>>-U! HIIH=S! 82'(>-+2! )#,-2+U! +#(.! )#,-2+! (,.!
(K>))>('7!->'2+!R#'#!$#(35'#.! 0&'!$&2+#'3U!(,.!32'(>-+2! )#,-2+U!+#(.! )#,-2+!(,.!9&.7!$(33! 0&'!
1593! .5'>,-! 2+#! 3($%)>,-S! D&.7!$(33!R(3! #32>$(2#.! 0&'!$&2+#'3! 53>,-! 2+#! 0&'$5)(! ->A#,! 97!
L#'&1+#'!(,.![>>-!:HIIH=S!L#0>,>2>&,3!&0!2+#!9>&$#2'>1!$#(35'#$#,23!('#!->A#,!97!L#'&1+#'!#2!
()S! :HIId=S!<))! 1(%25'#!(,.!+(,.)>,-!$#2+&.3!R#'#!(%%'&A#.!97! 2+#!J(2>&,()!<,>$()!V#3#('1+!
<52+&'>27! :"+#!J(2>&,()!<,>$()!V#3#('1+!<52+&'>27! :J<V<=U!4SZS!D&K!GE^e!L#%SU!JCII__!Z3)&U!
J&'R(7=S!!
!
<02#'! 3($%)>,-! 2+#! 9)&&.! R(3! 1#,2'>05-#.! :@(9&05-#! HIIU! "#'$&! /)#12'&,! *&'%&'(2>&,U!
`#'$(,7=!(,.!2+#!%)(3$(!R(3!2'(,30#''#.!2&!1'7&-#,>1!A>()3!(,.!6#%2!(2!CHI!o*S!<))!3($%)#3!R#'#!
32&'#.!(2!CeI!o*!%'>&'!2&!(,()73>3S!!!
!



! f!

!

HSH!V(.>&>$$5,&(33(7!:VT<=!
!
V(.>&>$$5,&(33(7!:VT<=!R(3!(%%)>#.!2&!$#(35'#!""^U!;'##!"^!:;"^=U!""_!(,.!0'##!"_!:;"_=!>,!
%&)('! 9#('! %)(3$(S! "+#! +&'$&,#! (,()73>3! R(3! 1&,.512#.! (2! L#%('2$#,2! &0! D>&)&-7! (2! 2+#!
J&'R#->(,!M,>A#'3>27!&0!81>#,1#!(,.!"#1+,&)&-7!:J"JM=!(,.!.#2(>)3!'#-('.>,-!2+#!(,()73>3!(,.!
A()>.(2>&,!&0!2+#!(,()73>3!>3!%'#3#,2#.!97!D#'2>,533#,!:HIIF=S!!
!
D'>#0)7U! 2+#!VT<C$#2+&.! >3!9(3#.!&,! 2+#!1&$%#2>2>A#!9>,.>,-! 2&! 2+#!(,2>9&.7!97!5,)(9#)#.!"?3!
:"^U! "_=! (,.! '(.>&(12>A#C)(9#))#.! "?3! :"^pU! "_p=S! W5(,2>0>1(2>&,! &0! 9&5,.! '(.>&(12>A#C)(9#))#.!
"?3! >3! 2+#,!1&,A#'2#.! 2&! 2+#!1&,1#,2'(2>&,!&0!"?3! >,! 2+#!3($%)#3!97!53>,-!(!1()>9'(2>&,!15'A#!
:8>-$&,.!#2!()SU!EFFH=S!!
!
"+7'&>.!+&'$&,#!6>23!:*&(2C<C*&5,2!"&2()!"^U!;'##!"^U!"&2()!"_!(,.!;'##!"_U!8>#$#,3!B#.>1()!
8&)52>&,3U! L>(-,&32>13U! @&3! <,-#)#3U! *<U! M8<=!R#'#! (%%)>#.! (,.! \5(,2>0>1(2>&,!R(3! %#'0&'$#.!
R>2+! (! -($$(1&5,2#'! :*&9'(!<52&C`($$(n!4(16('.! T,32'5$#,23!*&$%(,7U!L&R#'3!`'&A#U! T@U!
M8<=S!4&)('!9#('!3($%)#3!R#'#!(,()73#.!0&'!""^U!""_!(,.!;"_!53>,-!H!%('())#)3U!R+>)#!;"^!+(.!_!
%('())#)3S!"R&!%('())#)3!R#'#!53#.!0&'!2+#!1()>9'(2&'3S!"+#!.#2#12>&,!)>$>2!0&'!""^U!;"^U!""_!(,.!
;"_! '(,-#.! 0'&$! ISE_dCIS^^^! ,$&)l@U! ISIIHCISIHd! %$&)l@U! ISIIdCISIGE! ,$&)l@! (,.! ISIIeC
ISIde!%$&)l@U!'#3%#12>A#)7S!!
!

HS_!*+#$>1()!(,()73>3!
!
"+#! 1+#$>1()! (,()73>3! &0! 4;<83! >,! 2+#! %&)('! 9#('! %)(3$(! R(3! 1&,.512#.! (2! 2+#! T,32>252#! 0&'!
/,A>'&,$#,2()! 825.>#3! :TXB=! (2! 2+#! X'>O#! M,>A#'3>27! :MX=! >,! <$32#'.($S! "+#! 3($%)#3! R#'#!
(,()73#.! 0&'!Ed!4;<83U! 1&,3>32>,-!&0!EE!4;*<3U!_!4;8<3!(,.!E!&2+#'! :4;Z8<=! :"(9)#!HSE=S!"+#!
1+#$>1()! (,()73>3! R(3! 9(3#.! &,! 2+#! #K2'(12>&,! .#31'>9#.! 97! 4&R)#7! #2! ()S! :HIId=! R>2+!
$&.>0>1(2>&,3S!"+#!(,()73>3!>,1)5.#.!)>\5>.C)>\5>.!#K2'(12>&,!:@@/=!R>2+!$#2+(,&)!:B#Z?=U!/,A>C
*('9!1)#(,C5%! %'&1#.5'#! (,.! \5(,2>0>1(2>&,! 97! )>\5>.! 1+'&$(2&-'(%+7! ]! $(33! 3%#12'&$#2'7!
:@*CB8=S!!
!
!

!

!

!

!



! e!

!

!

!

"(9)#! HSES!<,()73#.! 4;<83! >,!$&2+#'C159! %(>'3! &0! %&)('! 9#('! (2! 8A()9('.U! 2+#>'! (99'#A>(2>&,U!$&)#15)('!
0&'$5)(!(,.!,5$9#'!&0!1('9&,3S!!
"#$%#&'(! )**+,-./0.#'! 1#2,3&2/+!4#+$&2/! 5&$*,+!#4!3/+*#'6!

*;<=#% ! ! !
4#'0)5&'&952(,&>1!(1>.! 4;D<! *;_:*;H=H*ZZ?! ^!
4#'0)5&'&%#,2(,&>1!(1>.! 4;4#<! *;_:*;H=_*ZZ?! d!
4#'0)5&'&+#K(,&>1!(1>.! 4;?K<! *;_:*;H=^*ZZ?! f!
4#'0)5&'&+#%2(,&>1!(1>.! 4;?%<! *;_:*;H=d*ZZ?! e!
4#'0)5&'&&12(,&>1!(1>.! 4;Z<! *;_:*;H=f*ZZ?! G!
4#'0)5&'&,&,(,&>1!(1>.! 4;J<! *;_:*;H=e*ZZ?! F!
4#'0)5&'&.#1(,&>1!(1>.! 4;L<! *;_:*;H=G*ZZ?! EI!
4#'0)5&'&5,.#1(,&>1!(1>.! 4;M,L<! *;_:*;H=F*ZZ?! EE!
4#'0)5&'&.&.#1(,&>1!(1>.! 4;L&L<! *;_:*;H=EI*ZZ?! EH!
4#'0)5&'&2'>.#1(,&>1!(1>.! 4;"'L<! *;_:*;H=EE*ZZ?! E_!
4#'0)5&'&2#2'(.#1(,&>1!(1>.! 4;"#L<! *;_:*;H=EH*ZZ?! E^!
*;>=#% ! ! !
4#'0)5&'&952(,#!35)0&,(2#! 4;D8! *;_:*;H=_8Z_?! ^!
4#'0)5&'&+#K(,#!35)0&,(2#! 4;?K8! *;_:*;H=d8Z_?! f!
4#'0)5&'&&12(,#!35)0&,(2#! 4;Z8! *;_:*;H=e8Z_?! G!
?)+5"#% ! ! !
4#'0)5&'&&12(,#!35)0&,($>.#! 4;Z8<! *;_:*;H=e8ZHJ?H! G!
!
4'>&'! 2&! 2+#!#K2'(12>&,U! 2+#!%&)('!9#('!%)(3$(!:EdI!µ@=!R(3!(..#.! 2&!(!%&)7%'&%7)#,! 259#!:Ed!
$@U!`'#>,#'!D>&CZ,#!`BD?U!;'>16#,+(53#,U!`#'$(,7=!(,.!2+#!R#>-+2!,&2#.S!!<,!#K(12!A&)5$#!&0!
>,2#',()! 32(,.('.! :TS8S=! :EII! µ@=! 1&,3>32>,-! &0! E_*,C(,()&-5#3! &0! 4;D<U! 4;?K<U! 4;Z<U! 4;J<U!
4;L<U! 4;M,L<! (,.! 4;Z8! :[#))>,-2&,! @(9&'(2&'>#3U! `5#)%+U! Z,2('>&U! *(,(.(=! (,.! EGZH]
(,()&-5#3! &0! 4;?K8! (,.! 4;Z8<! :V"T! T,2#',(2>&,()U! J*U! M8<=! R(3! 2+#,! (..#.! 2&! 2+#! 3($#!
%&)7%'&%7)#,!259#S!!
!

HS_SE!@>\5>.C@>\5>.!/K2'(12>&,!:@@/=!R>2+!B#Z?!
!
"+#!$>K25'#!&0!%)(3$(!(,.!TS8S!R(3!(..#.!B#Z?!:d!$@=!(,.!2+#!259#3!R#'#!$>K#.!(2!$(K>$5$!
.#0)#12>&,! 0&'! _I! $>,52#3! :8+(6#'! 8BC_IU! /.$5,.! Dq+)#'C`$9?U! ?#1+>,-#,U! `#'$(,7=S! "+#!
3($%)#3!R#'#!1#,2'>05-#.!:EI!$>,52#3U!_III!'%$=!:*#,2'>05-#U!;>')(9Z!8[CEHU!B#7a>#5U!;'(,1#=!
9#0&'#! 2+#! 35%#',(2(,2! R(3! 2'(,30#''#.! 2&! ,#R! %&)7%'&%7)#,! 259#3! :Ed! $@U! `'#>,#'! D>&CZ,#!



! G!

`BD?U! ;'>16#,+(53#,U! `#'$(,7=S! "+#! #K2'(12>&,! 32(-#! R(3! '#%#(2#.! 2R>1#! 9#0&'#! 2+#!
35%#',(2(,2! 0'&$! 2+#! 0>'32! (,.! 3#1&,.! #K2'(12>&,! 32(-#!R#'#!$#'-#.! (,.! #A(%&'(2#.! 2&! H!$@!
53>,-! (! R(2#'! 9(2+! :^I! °*=! (,.! (! -#,2)#! 0)&R! &0! ,>2'&-#,! :J>2'&-#,! dSIU! 4'(K(>'U! 81+&2#,U!
D#)->5$=S!!
!

HS_SH!*)#(,C5%!
!
<!1)#(,C5%!32(-#!R(3!1(''>#.!&52!&,!2+#!#K2'(12!2&!'#$&A#!5,R(,2#.!1&,32>25#,23!&115''>,-! >,!
2+#! %)(3$(! 2+(2! %&2#,2>())7! 1&5).! >,2#'0#'#! R>2+! 2+#! \5(,2>0>1(2>&,! 97! @*CB8S! /,A>C*('9!
-'(%+>2>a#.!1('9&,!(.3&'9#,2!:EII!$-=:85%#)1)#(,!/JXTC*('9!EHIl^IIU!85%#)1&U!D#))#0&,2#U!4<U!
M8<=!R(3!(..#.!2&!#(1+!259#!(,.!2+#!1&,2#,2!R(3!$>K#.!&,!(!R+>')$>K!9#0&'#!1#,2'>05-(2>&,!:EI!
$>,U!_III!'%$=S!"+#!35%#',(2(,2!R(3!#A(%&'(2#.!2&!.'7,#33!53>,-!(!R(2#'!9(2+!:^I!°*=!(,.!(!
-#,2)#!0)&R!&0!,>2'&-#,!:J>2'&-#,!dSIU!4'(K(>'U!81+&2#,U!D#)->5$=S!!B#Z?!:EII!µ@=!(,.!?HZ!:EII!
µ@=! R#'#! (..#.! 2&! #(1+! 259#U! (,.! A&'2#K#.! %'>&'! 2&! 1#,2'>05-(2>&,! :EI! $>,U! E_III!
'%$=:*#,2'>05-#U!D>&05-#!82'(2&3U!?#'(#53!Y#,.'&U!Z32#'&.#U!`#'$(,7=S!;>,())7U!2+#!35%#',(2(,2!
R(3!2'(,30#''#.!2&!%&)7%'&%7)#,!A>()3!'#(.7!0&'!\5(,2>0>1(2>&,S!
!

HS_S_!W5(,2>0>1(2>&,!!
!
"+#! #K2'(12#.! 3($%)#3! R#'#! (,()73#.! 0&'! 4;<83! 53>,-! (,! @*CB8! :f^EI! "'>%)#! W5(.! @*CB8U!
<->)#,2!"#1+,&)&->#3U! 4()&!<)2&U!M8<=!R>2+! #)#12'&3%'(7! >&,>a(2>&,! :/8T=! (,.!$5)2>%)#! '#(12>&,!
$&,>2&'>,-!:BVB=!R(3!52>)>a#.!>,!2+#!.#2#'$>,(2>&,S!!
!
HI!µ@!&0!#K2'(12!R(3! >,O#12#.! >,2&!<!;)5&'&3#%CV4!&127)! 1&)5$,!:HSEKEdI$$U!%('2>1)#! 3>a#!r!d!
s$U! 1(2()&-! tE_HHEEC;ZU! /8! >,.532'>#3U! [#32! D#')>,U! J#R! Q#'3#7U! M8<=S! <! 3#1&,.! 1&)5$,U!
37$$#2'7!*EG!1&)5$,!:HSEKdI$$U!%('2>1)#!3>a#!r!d!s$U!1(2()&-5#!t!EGfIIIHIfU![(2#'3U!L59)>,U!
T'#)(,.=!R(3!%)(1#.!9#2R##,!2+#!%5$%!(,.!2+#!(52&!3($%)#'!2&!'#$&A#!5,R(,2#.!4;<83!0'&$!
2+#! 3732#$S! !B&9>)! %+(3#!<!R(3!d$B!($$&,>5$! 0&'$(2! (,.!$&9>)#!%+(3#!D!R(3!B#Z?S!"+#!
$&9>)#!%+(3#!1&,3>32#.!&0!_d!k!B#Z?!.5'>,-!2+#!0>'32!_d!$>,52#3!9#0&'#!>2!R(3!>,1'#(3#.!2&!ed!
k!5,2>)!^d!$>,52#3S!"+#,!>2!R(3!>,1'#(3#.!2&!Fd!k!5,2>)!dd!$>,52#3!(,.!.#1'#(3#.!2&!_d!k!(-(>,!
0'&$!dd!2&!fd!$>,52#3S!"+#!%)(3$(!1&,1#,2'(2>&,!&0!4;<83!>3!->A#,!(3!,-l-!R#2!R#>-+2!:RSRS=S!!
!

!

!

!

!



! F!

!

HS_S^!W5()>27!(335'(,1#!
!
/\5>%$#,2!(,.!3&)A#,23!
"&! .#2#'$>,#! R+#2+#'! 2+#! 3($%)>,-! 259#3! :EI! $@U! X#,&O#12m! 259#3U! "#'5$&! B#.>1()!
*&'%&'(2>&,U! 8&$#'3#2U!JQU!M8<=!&'! 32&'(-#! 259#3! :J()-#,#'m!*'7&-#,>1! A>()3U! E!$@!(,.!d!$@!
"+#'$&! ;>3+#'! 81>#,2>0>1U! V&1+#32#'U! M8<=!R#'#! %&2#,2>()! 3&5'1#3! &0! 4;<83U! 2+#3#! 259#3!R#'#!
2#32#.!53>,-! (! 3>$%)#! #K2'(12>&,!R>2+!B#Z?!(,.! 0>,()! \5(,2>0>1(2>&,!53>,-!@*CB8S!4;<83!R#'#!
,&2!\5(,2>0>#.!>,!2+#!2#32!(,.!>2!>3!'#(3&,(9)#!2&!(335$#!2+(2!2+#!259#3!.>.!,&2!)#(1+!4;<83!2&!2+#!
9)&&.!,#>2+#'!.5'>,-!3($%)>,-!&'!32&'(-#S!!
!
L5#!2&! 2+#!%&2#,2>()!(9>)>27!&0!4;<83!9>,.>,-!2&!-)(33R('#U!&,)7!%)(32>1!#\5>%$#,2!R(3!53#.! >,!
.>'#12! 1&,2(12!R>2+! 2+#! %)(3$(! &'! #K2'(12#.! %)(3$(! .5'>,-! 2+#! 1+#$>1()! (,()73>3! 2&!$>,>$>a#!
#''&'3! :A(,! @##5R#,! (,.! .#! D&#'U! HIIe=S! `)(33! #\5>%$#,2U! &,! 2+#! 1&,2'('7U! R(3! 53#.! >,!
$#(35'#$#,2! &0! 3&)A#,2! A&)5$#3! (,.! 2+>3! #\5>%$#,2! R(3! '>,3#.! R>2+! B#Z?! 9#0&'#! 53#! 2&!
'#$&A#! %&2#,2>()! 1&,2($>,(2>&,S! "+#! ,>2'&-#,! -(3! 53#.! >,! 2+#! #A(%&'(2>&,! R(3! 2#32#.! (3! (!
%&2#,2>()! 3&5'1#! 0&'! 4;<83! (,.! 9)(,6! 3($%)#3! R#'#! 53#.! (3! (! %&2#,2>()! >,.>1(2&'! &0! 4;<83!
1&,2($>,(2>&,!.5'>,-!2+#!(,()73>3!(,.!2+#'#0&'#!(,!>$%&'2(,2!%('2!&0!2+#!A()>.(2>&,S!J&,#!&0!2+#!
1&$%&5,.3!R#'#!.#2#12#.!>,!2+#!9)(,6!3($%)#3S!!
!
D(21+#3!(,.!TS8S!
<))!3($%)#3!R#'#!.>A>.#.! >,2&! 0&5'!9(21+#3S!/(1+!9(21+!1&,3>32#.!&0! 2R&!%('())#)3!&0!9)(,6!(,.!
'#0#'#,1#!$(2#'>()! :+5$(,!%)(3$(! 0'&$!HIIE=! (,.! &,#! %('())#)! &0! %&)('! 9#('! %)(3$(S! TS8!R(3!
53#.! >,! ())! 3($%)#3! (,.! >,1'#(3#.! 2+#! '#)>(9>)>27! &0! 2+#!$#2+&.S! J#A#'2+#)#33U! (! >.#,2>1()! 952!
)(9#))#.!TS8S!R(3!,&2!(A(>)(9)#!0&'!())!&0!2+#!(,()73#.!1&$%&5,.3!(2!2+#!2>$#!2+#!1+#$>1()!(,()73>3!
R(3!%#'0&'$#.S!"+53U!2+#!1&,1#,2'(2>&,!&0!4;4#<U!4;?%<U!4;L&L<U!4;"'L<U!4;"#L<!(,.!4;D8!
R(3!.#2#'$>,#.!53>,-!(,&2+#'!TS8S!:"(9)#!HSH=S!T,!2+#3#!1(3#3U!2+#!TS8S!53#.!R(3!3#)#12#.!9(3#.!&,!
1&$%&5,.!3>$>)('>27!2&!&%2>$>a#!2+#!\5(,2>0>1(2>&,!(115'(17S!"+#!'#1&A#'>#3!0&'!2+#!.>00#'#,2!TS8S!
('#!%'#3#,2#.!>,!2(9)#!*SE!:<%%#,.>K!*=S!!!
!
!
!
!
!
!
!



! EI!

!
!
"(9)#! HSHS! ! <,()73#.! 1&$%&5,.3! (,.! TS8! 53#.! >,! 2+#! 1+#$>1()! (,()73>3S! p*&$%&5,.3! \5(,2>0>#.! R>2+!
(,&2+#'!TS8S!!!!

7/+8,0!$#2,3&2,! 9:;:!
4;D<! E_*^!4;D<!
4;4#<p! E_*^!4;D<!
4;?K<! E_*H!4;?K<!
4;?%<p! E_*H!4;?K<!
4;Z<! E_*^!4;Z<!
4;J<! E_*d!4;J<!
4;L<! E_*H!4;L<!
4;M.<! E_*H!4;M.<!
4;L&<p! E_*H!4;M.<!
4;"'<p! E_*H!4;M.<!
4;"#<p! E_*H!4;M.<!
4;D8!p! EGZH!4;?K8!
4;?K8! EGZH!4;?K8!
4;Z8! E_*^!4;Z8!
4;Z8<! EGZH!4;Z8<!
!
*()>9'(2>&,!)>,#3!
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H_HeE! F! ;! EIf! EFFG! eeSFd! HHS^e!
H_HGG! F! ;! EEE! EFFG! eGSEd! HHS^^!
H_HF^! Ed! ;! EE_! EFFG! efS^f! H^SGG!
H__^_! f! ;! EHE! HIIG! eeSEf! EeS^I!
H_f_^! E^! ;! EEG! HIIG! eeS^I! EfSH_!
H_eI_! Ed! ;! EEE! HIIG! eGSdG! HESII!
H_eGE! G! ;! EEI! HIIG! eeSId! EfSFF!
H_FIF! EH! ;! EI^! HIIG! eFS__! E_SF_!
H_FH^! EI! ;! FF! HIIG! eFS^F! EeSFf!

eedelH_FfH! EH! ;! EEd! HIIG! eeS_^! EeSee!
H_Fff! E^! ;! EEd! HIIG! eeSed! EGS^G!
eGI_! HH! ;! EEe! HIIG! eeSHd! EeSef!
H_EFE! I! ;! FE! EFFG! eeSGG! H^S_d!
H_EF^! I! ;! FE! EFFG! eeSFd! H_SHH!
H_HHe! I! ;! EI_! EFFG! efSde! HdSEf!
H_H_I! I! ;! EI_! EFFG! efSeI! HdS^d!
H_H^_! I! ;! EI^! EFFG! eeSdd! H_Sed!
H_H^G! I! ;! EI^! EFFG! efSfF! HdS^^!
H_Hd_! I! ;! EId! EFFG! eeS^I! H_SEE!
H_HdG! I! ;! EIf! EFFG! efSfe! HdS_f!
H_HfG! I! ;! EIf! EFFG! eeS^f! H_SH_!
H_He_! I! ;! EIf! EFFG! eeSFd! HHS^e!
H_HGF! I! ;! EEE! EFFG! eGSEd! HHS^^!
H_HFd! I! ;! EE_! EFFG! efS^f! H^SGG!
H_FHf! I! B! FF! HIIG! eFS^F! EeSFf!
H_F^I! I! ;! EI^! HIIG! eFS__! E_SF_!
H_FdE! I! ;! EEI! HIIG! eeSId! EfSFF!
H_FdH! I! ;! EEE! HIIG! eGSdG! HESII!
H_Ff^! I! ;! EEd! HIIG! eeS_^! EeSee!
H_Ffe! I! B! EEd! HIIG! eeSed! EGS^G!
H_Fed! I! ;! EEe! HIIG! eeSHd! EeSef!
H_FGE! I! ;! EEG! HIIG! eeS^I! EfSH_!
H_FG_! I! B! EHE! HIIG! eeSEf! EeS^!



! D!

!

<%%#,.>K!DN!*&''#)(2>&,3!9#2R##,!A('>(9)#3!
!
"(9)#!DSES!*&''#)(2>&,!9#2R##,!9>&$#2'>1!A('>(9)#3U!1(%25'#!.(7!(,.!(-#!:$&2+#'3!&,)7=!>,!%&)('!9#('!
$&2+#'3!(,.!1593!3($%)#.!(2!8A()9('.!>,!EFFG!:$&2+#'3N!,rEHU!1593N!,rEH=!(,.!HIIG!:$&2+#'3N!,rFU!
1593r!,rF=S!!

"#++,2/0,(!-/+./*2,6! "#++,2/0.#'!3#,44.6.,'0! %E-/2&,! 7,60!
6,)+5"#% ! ! ! !
<K>))('7!->'2+! @&-EI!D&.7!$(33! ISFGf! yISIEI! 4#('3&,!
82'(>-+2!)#,-2+! ?#(.!)#,-2+! ISGFH! yISIEI! 8%#('$(,{3!'(,6!
?#(.!)#,-2+! @&-EI!D&.7!$(33! ISGEE! yISIEI! 4#('3&,!
<K>))('7!->'2+! ?#(.!)#,-2+! ISeEe! yISIEI! 4#('3&,!
82'(>-+2!)#,-2+! @&-EI!D&.7!$(33! ISeHI! yISIEI! 8%#('$(,{3!'(,6!
82'(>-+2!)#,-2+! <K>))('7!->'2+! ISdF_! yISIEI! 8%#('$(,{3!'(,6!
82'(>-+2!)#,-2+! <-#! ISE_E! ISdeE! 8%#('$(,{3!'(,6!
*(%25'#!.(7! @&-EI!D&.7!$(33! ISEEG! ISfEH! 4#('3&,!
*(%25'#!.(7! <K>))('7!->'2+! ISEE^! ISfH_! 4#('3&,!
?#(.!)#,-2+! <-#! ISEIF! ISf_G! 4#('3&,!
<-#! ?#(.!)#,-2+! ISEIF! ISf_G! 4#('3&,!
<-#! @&-EI!D&.7!$(33! ISEIF! ISf_e! 4#('3&,!
<-#! <K>))('7!->'2+! ISIGe! ISeIF! 4#('3&,!
*(%25'#!.(7! ?#(.!)#,-2+! ISI_e! ISGe^! 4#('3&,!
*(%25'#!.(7! <-#! CISEGG! IS^Ed! 4#('3&,!
! ! ! ! !
<$@#% ! ! ! !
82'(>-+2!)#,-2+! ?#(.!)#,-2+! ISFEF! yISIEI! 4#('3&,!
82'(>-+2!)#,-2+! D&.7!$(33! ISF^^! yISIEI! 4#('3&,!
?#(.!)#,-2+! D&.7!$(33! ISFHd! yISIEI! 4#('3&,!
?#(.!)#,-2+! *(%25'#!.(7! ISeGe! yISIEI! 4#('3&,!
D&.7!$(33! *(%25'#!.(7! ISeeF! yISIEI! 4#('3&,!
82'(>-+2!)#,-2+! *(%25'#!.(7! ISeIH! yISIEI! 4#('3&,!
!
!
!
!
!



! *!

!

<%%#,.>K!*N!V#1&A#'>#3!!
!
"(9)#!*SES!B#(35'#.!'#1&A#'>#3!0&'!2+#!.>00#'#,2!TS8S!53#.!>,!2+#!1+#$>1()!(,()73>3S!V#1&A#'>#3!('#!
%'#3#,2#.!(3!$#(,!±!8L!>,!#(1+!9(21+U!())!9(21+#3!2&-#2+#'U!>,!1593!(,.!>,!$&2+#'3S!!
!

9:;:! N/03O!<! N/03O!?! N/03O!P! N/03O!Q! )22!*/03O,6! "&*6! 1#0O,+6!
4;Z<!:*G=! E_^!z!E^! GF!z!F! eF!z!d! eG!z!d! FI!z!HE! FG!z!H^! eG!z!^!
4;J<!:*F=! E_^!z!EF! Gf!z!F! e^!z!f! fH!z!f! G^!z!Hf! Fe!z!Hf! fd!z!e!
4;L<!:*EI=! FG!z!Ed! Fd!z!EE! GI!z!f! ef!z!d! Gf!z!E_! FH!z!E_! ee!z!d!
4;M.<!:*EE=! EIe!z!EI! GE!z!F! ff!z!G! eI!z!e! eG!z!Ef! G^!z!EG! fF!z!e!
4;?K8!:*f=! EIf!z!f! ef!z!e! fG!z!_! ff!z!^! ef!z!Ed! GH!z!Ef! ff!z!^!
4;Z8!:*G=! F^!z!d! e^!z!G! de!z!EH! ^e!z!d! f^!z!EF! ee!z!E_! ^f!z!f!
4;Z8<!:*G=! C! C! d^!z!d! G^!z!f! eI!z!Ef! d_!z!_! ed!z!E^!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!

<%%#,.>K!LN!4)(3$(!1&,1#,2'(2>&,!&0!"?3!
!
"(9)#! LSES! 4)(3$(! 1&,1#,2'(2>&,3! &0! ""^! :,$&)l@=U! ;"^! :%$&)l@=U! ""_! :,$&)l@=! (,.! ;"_! :%$&)l@=! >,!
%&)('! 9#('!$&2+#'3! ! (,.! 1593! 0'&$! 8A()9('.! 3($%)#.! >,! EFFG! :$&2+#'3N! ,rEHU! 1593N! ,rEH=! (,.! HIIG!
:$&2+#'3N!,r!FU!1593N!,rF=S!"+#!1&,1#,2'(2>&,3!('#!%'#3#,2#.!(3!$#(,!z!8LU!$#.>(,!(,.!'(,-#!:$>,C$(K=S!!

!
!! 77Q!D'$#2RKG! I7Q!D%$#2RKG! 77P!D'$#2RKG! I7P!D%$#2RKG!
6,)+5"#%RSST% ! ! ! !
B#(,!z!8L! EHS^!z!HSE! _SF!z!ESf! ESI!z!ISH! ISf!z!IS_!
B#.>(,! EHSf! _Sf! ESI! ISf!
V(,-#!(min-max)! FSHCEfS^! ESfCeSH! ISdCESd! ISECES_!
6,)+5"#%WUUT% ! ! ! !
B#(,!z!8L! EGSG!z!dSF! eS^!z!HSE! ESH!z!ISE! ISd!z!ISH!
B#.>(,! EFS_! eSf! ESH! ISf!
V(,-#!(min-max)! EISfC_ESH! dSECEES_! ESICES^! IS_CISG!
! ! ! ! !
<$@#%RSST% ! ! ! !
B#(,!z!8L! ^_SG!z!EeS^! E_S_!z!fSd! ESI!z!ISH! ESI!z!ISf!
B#.>(,! ^ESe! EESG! ESE! ESE!
V(,-#!(min-max)! HISICe^SF! HSeCH_Se! ISfCES_! ISHCESe!
<$@#%WUUT% ! ! ! !
B#(,!z!8L! _fSe!z!EESF! E_S_!z!dS^! ESG!z!ISd! ES_!z!ISe!
B#.>(,! _HSd! EES^! ESe! ESH!
V(,-#!(min-max)! HfSECdFSE! eS^CHESG! ES^CHSF! ISfCHSf!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! "!

#$$%&'()!"*!+%,%-.!/0!12#3.!
!
456-%!"787!9%5&!:;!3<=>!?%'(5&!5&'!@5&A%!:?(&B?5)=!/0!$-5.?5!C/&C%&D@5D(/&.!/0!12#3.!:&AEA!F7F7=!(&!$/-5@!6%5@!?/DG%@.!0@/?!3,5-65@'!.5?$-%'!(&!8HHI!:&J8K=!

5&'!KLLI!:&JH=7!4G%!$%@C%&D5A%!/0!(&'(,('M5-.!F(DG!?%5.M@%'!C/&C%&D@5D(/&.!56/,%!DG%!-(?(D!/0!'%D%CD(/&!:+N<=!(.!A(,%&7!9%5&!;!3<>!?%'(5&>!5&'!@5&A%!&/D!A(,%&!

0/@!C/?$/M&'.!F(DG!'%D%CD(/&!(&!/&-O!/&%!(&'(,('M5-!:12P3!(&!?/DG%@.!8HHI!5&'!12N3#!(&!?/DG%@.!KLLI=7!Q!9(..(&A!'5D5!0@/?!/&%!?/DG%@!.5?$-%'!(&!KLLI!F5.!

@%$-5C%'!6O!G5-0!DG%!-(?(D!/0!'%D%CD(/&!:+N<=7!

! "#$%&'(!)**+! ! "#$%&'(!,--+!

.#/0#123(!
45/06&(!57#8&!9:;!

<=>! "&52!?!4;! "&3@52!
A52B&!

</@2C/5D>! ! 45/06&(!57#8&!9:;!<=>! "&52!?!4;! "&3@52!
A52B&!

</@2C/5D>!

12P#! L! B! B! B! ! L! B! B! B!
121%#! L! B! B! B! ! L! B! B! B!
12R)#! L! B! B! B! ! L! B! B! B!
12R$#Q! 8LL! 878!;!L7S! 87L! L7TBK7U! ! IH! L7V!;!L7V! L7K! L7LTB87K!
12N#! 8LL! W7V!;!K7L! W7L! T7VBH7I! ! 8LL! V78!;!87L! T7S! K7WBU7T!
12X#! 8LL! KS7U!;!T7H! KS7U! K87VBTV78! ! 8LL! TI78!;!8L7I! TS78! KW7SBWL78!
12<#! 8LL! S7H!;!878! I78! U7HBH7T! ! 8LL! 887H!;!U7V! 8878! V7UBKK7U!
12Y&<#! 8LL! 8I78!;!T7V! 8I7K! 8K7HBKV7W! ! 8LL! KI7T!;!8K7I! KS7T! I7SBVI7T!
12</<#! 8LL! 87I!;!L7W! 87S! 87KBT78! ! 8LL! T7T!;!87U! T7U! 87LBU7W!
124@<#! 8LL! T7U!;!87K! T7V! K78BW78! ! 8LL! U7I!;!K7S! U7S! 87SBH7L!
124%<#! 8LL! L7T!;!L78! L7T! L7KBL7U! ! 8LL! L7V!;!L7K! L7V! L78BL7S!
12P3! I! B! B! B! ! L! B! B! B!
12R)3! 8LL! VL7I!;!H7H! TH7L! KK7KBWL7S! ! 8LL! TK7W!;!8L78! KI7U! KK7UBUK7U!
12N3! 8LL! VT87H!;!UI7H! VUU7V! KHS7VBULK7L! ! 8LL! TLH!;!88V7U! T8T7H! 8LH7IBVWV7I!
12N3#! UI! L7LI!;!L7LV! L7LS! L7LTBL78V! ! 88! B! B! B!

Z12[#.! B! WW7W!;!H7S! WW7VV! UK7IBIV7V! ! B! HK7V!;!T87I! II7LH! VH7KB8VW7H!
Z123#.! B! VSK7I!;!WV7K! VIH7IS! T8H7UBUWK7S! ! B! TV87U!;!8KK78! TVT! 8TI7KBU8S7T!
Z12#3.! B! UTH7T!;!SK78! UW87VV! TSK7VBWVS78! ! B! VTV7L!;!8U87H! V8H7WV! 8IS7UBWUT7U!



! 2!

456-%!"7K7!9%5&!:;!3<=>!?%'(5&!5&'!@5&A%!:?(&B?5)=!/0!$-5.?5!C/&C%&D@5D(/&.!/0!12#3.!:&AEA!FF=!(&!$/-5@!6%5@!CM6.!0@/?!3,5-65@'!.5?$-%'!(&!8HHI!:&J8K=!5&'!

KLLI!:&JH=7!4G%!$%@C%&D5A%!/0!(&'(,('M5-.!F(DG!?%5.M@%'!C/&C%&D@5D(/&.!56/,%!DG%!+N<!5@%!A(,%&7!Q!9(..(&A!'5D5!0@/?!DF/!CM6.!.5?$-%'!(&!8HHI!F%@%!@%$-5C%'!6O!

G5-0!DG%!+N<7!!

!
! .17(!)**+! ! .17(!,--+!

.#/0#123(! 45/06&(!57#8&!9:;!<=>! "&52!?!4;! "&3@52!
A52B&!

</@2C/5D>! ! 45/06&(!57#8&!9:;!<=>! "&52!?!4;! "&3@52!
A52B&!

</@2C/5D>!

12P#! L! B! B! B! ! L! B! B! B!
121%#! L! B! B! B! ! L! B! B! B!
12R)#! L! B! B! B! ! L! B! B! B!
12R$#! 8LL! 87K!;!L7H! L7S! L7UBT7V! ! 8LL! 87K!;!L7I! 878! L7TBK7W!
12N#! 8LL! K78!;!L7H! 87H! 87LBT7H! ! 8LL! K7T!;!L7W! K78! 87VBT7V!
12X#! 8LL! V78!;!87K! V7K! K7UBW7I! ! 8LL! W7L!;!K7T! U7H! K7HB8878!
12<#! 8LL! 87K!;!L7V! 87K! L7SBK7L! ! 8LL! K7L!;!L7H! 87H! L7UBT7S!
12Y&<#! 8LL! V7K!;!87K! V7L! K7UBW7S! ! 8LL! I7S!;!T7T! I7V! 87UB8K7H!
12</<#! 8LL! L7W!;!L7K! L7U! L7TB87L! ! 8LL! 87T!;!L7U! 87U! L7KB87H!
124@<#! 8LL! 87L!;!L7V! L7H! L7UB87H! ! 8LL! K7U!;!87L! K7V! L7VBT7W!
124%<#Q! IT! L7LU!;!L7LT! L7LU! L7L8BL788! ! 8LL! L78V!;!L7LV! L78U! L7LWBL7KL!
12P3! L! B! B! B! ! L! B! B! B!
12R)3! 8LL! 8K7L!;!V78! 8L7TU! I7LBKT7U! ! 8LL! 8K7K!;!T7L! 8K7L! I7KB8I78!
12N3! 8LL! IW7I!;!8I7K! IT7V! WS7SB8KH7S! ! 8LL! WI7K!;!KW7V! WU7T! 8S7KB8L87W!
12N3#! KU! L7LT!;!L7LK! L7LK! L7LKBL7LU! ! KK! L7LT!;!L7L8! L7LT! L7LKBL7LV!
Z12[#.! B! 8V7V!;!V7T! 8T7LU! I7WBKT7U! ! B! KV7K!;!I7L! KT7WL! I7SBTS7V!
Z123#.! B! HI7I!;!K87W! HU7SK! SS7SB8UT7T! ! B! IL7VBKI7H! SW7SS! KU7WB88H78!
Z12#3.! B! 88T7K!;!KU7K! 8LH7WI! IW7TB8SW7S! ! B! 8LV7W!;!TW7K! HS7LH! TV7TB8UT7S!
!
!
!
!



! "!

#$%&'!()*)!!#+'!,-.,.-/0.1!234!.5!/+'!6.7,.819:!/.!;<=>?:!$19!;<=@>:!01!7./+'-A68%!,$0-:!.5!,.&$-!%'$-!

6$&68&$/'9!%$:'9!.1!7'$1!B$&8':!5-.7!'$6+!C'$-!27./+'-:D!EFFGD!1HEI!$19!IJJGD!1HFK!68%:D!EFFGD!1HEI!

$19!IJJGD!1HF4)!

!

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

!"#$"%&'()" ! ! ! !
<=L,>!2@M4! J)I! J)E! E)J! E)I!

<=N>!2@G4! E)I! J)F! E)F! I)I!

<=O>!2@F4! P)E! G)G! *)Q! P)G!

<=R>!2@EJ4! E)P! I)M! E)E! I)J!
<=S1R>!

2@EE4! *)T! Q)P! *)M! G)*!
<=R.R>!

2@EI4! J)*! J)G! J)P! E)*!

<=#-R>!2@E*4! J)Q! E)*! J)F! I)*!

<=#'R>!2@ET4! J)E! J)E! J! J)E!

<=LU?!2@Q4! M)Q! M)P! EJ)Q! EE)M!

<=N?!2@G4! GJ)E! ME)I! MQ)Q! QP)I!

;<=@>:! EI)*! IE)*! EI)M! I*)E!

;<=?>:! GM)M! MG)M! GM)*! MQ)F!

! ! ! ! !

!"#$"%&*')" ! ! ! !

<=L,>!2@M4! E)M! J)T! G)I! P)E!

<=N>!2@G4! F)Q! T)P! ET)G! F)T!

<=O>!2@F4! TE)*! TE)I! IG)*! IP!

<=R>!2@EJ4! EE)G! EI)F! G)T! G)T!
<=S1R>!

2@EE4! IM)I! *J)Q! IF)*! *P)F!
<=R.R>!

2@EI4! I)M! *)Q! *)F! P)T!

<=#-R>!2@E*4! P)I! Q)*! Q)M! EJ)E!

<=#'R>!2@ET4! J)P! J)T! J)T! J)Q!

!
!

!

!
!

!
!

!

!
!

!



! L!

!

>,,'190U!=D!<@>!&.$901V:!!
!

!
#$%&'!=)E)! W.$901V:! 01! /+'!<@>!,&./! 5.-!,.&$-!%'$-!7./+'-:! 5-.7!?B$&%$-9! :$7,&'9! 01!EFFG! 21HEI4! $19!

IJJG! 21HF4)! #+'! 7.9'&! -':8&/'9! 01! .1'! <@! /+$/! 'U,&$01'9! *G! 3! .5! /+'! B$-0$/0.1)! W.$901V:! X! J)QP! $-'!

7$-Y'9!01!V-'C)!!

!

12'3204&! 5.!67+!89!
@$,/8-'!9$C! J)PGM!

>V'! AJ)IQE!

Z.9C!7$::! AJ)ITQ!

##*! J)QMJ!

=#*! J)EGM!

##T! J)PE*!

=#T! J)PIF!

<=L,>! AJ)TPE!

<=N>! AJ)I*E!

<=O>! J)MQM!

<=R>! J)GQF!

<=S1R>! J)FP*!

<=R.R>! J)F*P!

<=#-R>! J)FIJ!

<=#'R>! J)M*I!

<=LU?! J)E*M!

<=N?! J)I*G!

!

!
!

!

!

!



! [!

!
!#$%&'!=)I)!W.$901V:!01!/+'!<@>!,&./!5.-!,.&$-!%'$-!68%:!5-.7!?B$&%$-9!01!EFFG!21HEI4!$19!IJJG!21HF4)!#+'!

7.9'&!-':8&/'9!01!/\.!<@!/+$/!/.V'/+'-!'U,&$01'9!QG!3!.5!/+'!B$-0$/0.1!2<@E!HTJ!3K!<@I!HIG!34)!W.$901V:!

X!J)QP!$-'!7$-Y'9!01!V-'C)!

!

12'3204&! 5.)!6:-!89! 5.,!6,+!89!
@$,/8-'!9$C! J)TFP! J)QPE!

Z.9C!7$::! J)PEQ! J)M*E!

##*! J)QPF! J)QTM!

=#*! J)IG*! J)MME!

##T! AJ)*IT! J)TGQ!

=#T! AJ)EJF! J)QII!

<=L,>! J)EPJ! AJ)MQP!

<=N>! J)*IF! AJ)TPJ!

<=O>! J)MMQ! AJ)*P*!

<=R>! J)GPG! AJ)*JF!

<=S1R>! J)FME! AJ)EJQ!

<=R.R>! J)FPM! J)JJG!

<=#-R>! J)FQJ! J)JIE!

<=#'R>! J)GTT! J)EFE!

<=LU?! J)TTP! AJ)PGQ!

<=N?! J)IJG! AJ)QGI!

!

!

!
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