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` ^!"!2 ĝ"2N ( ^3"_2 ĝ"O_ ( ^3"_2 gN"ON (

4 N_"̂2 gN"51 ( ^5"12 gO"_O ( ^N"52 g5"3X (E

>,+-' B+$&'.! "̀ 4T !^"XX g2"NO ( !O"O! g2"5N E !^"_N g2"5N E

6 !O"2! g2"N3 ( !O"̂N g2"2_ E !O"5X g2"5! (E

` !O"N_ g2"N! ( !3"5! g2"!_ ( !O"̂_ g2"!1 (

4 !O"X5 g2"5O ( !O"1O g2"55 (E !O"O3 g2"5^ (

P,/B+$&'.! "̀ 4T 5"O2 g2"23 ( 5"OX g2"2^ ( 5"OO g2"2^ (

6 5"3O g2"2^ ( 5"O_ g2"2! ( 5"̂O g2"2^ (

` N"23 g2"ON ( 5"32 g2"2O ( 5"O! g2"2N (

4 5"N1 g2"2_ ( 5"3! g2"2N ( 5"O! g2"2N (

b+(;%<9E+, 4T !5"52 g2"1O ( !2"̂2 g2"_3 ( X"̂2 g2"_5 (

6 !5"N2 g2"1_ ( X"32 g!"21 ( !2"!2 g2"15 (

` !5"52 g!"!X ( !!"_2 g2"1^ ( X"X2 g2"__ (

4 X"X2 g2"O_ ( X"22 g!"N1 ( !!"32 g2"13 (

A$==+,%<9E+, 4T 5"X2 g2"5N ( 5"12 g2"52 ( 5"X2 g2"51 (

6 5"X2 g2"!1 ( 5"O2 g2"N! ( 5"_2 g2"53 (

` 5"X2 g2"51 ( N"!2 g2"!1 ( 5"̂2 g2"!3 (

4 5"̂2 g2"!3 ( 5"_2 g2"N^ ( 5"X2 g2"5N (

P))27,&()-'))2.2",,.2#,O2",&()O'N2-&22-7(#,'"5 #52",&("

Q+#$',% ()&22-$'"5&-202$(32-).(OE#'%(+U\d &22-&M',6-')Z

)2.2",̀ 5.2%ZO#,,2.̀ 7(",2",&

>,:9A(E=+N# $.7(% E+-++% .'(..'++;;+7.-:;-++8 7:(.$%&

(&+%.-6# #̀ (%8 4:% .'+G<(=$./:;-++8=$%&-8+*+=:D+8 ;,:9

A($/:< NX2 -++8-B$.' 8$;;+,+%.l&,+/I9(..+,l7:%.+%.-B+,+7:%I

-$-.+%.B$.' .'+,+-<=.-:;.'++;;+7.-:% .'+G<(=$./:;-++8=$%&-8+I

*+=:D+8 ;,:9U'+%=$(%&/:< 13!5 -++8-B$.' 8$;;+,+%.l&,+/I9(..+,l

7:%.+%.-"A'(.$-.:-(/# .'+,+B+,+%:-$&%$;$7(%.8$;;+,+%7+-$%

-++8=$%&'+$&'.# 9($% ,::.=+%&.'# %<9E+,:;;$E,:<-,::.-# ;,+-'

B+$&'.# 8,/B+$&'.# =+(;%<9E+,(%8 .$==+,%<9E+,:;-++8=$%&-

(9:%&-++8 7:(.$%&(&+%.-6# #̀ 4(%8 .'+4TB'+% .'+l&,+/

9(..+,l7:%.+%.:;A($/:< NX2 -++8-B(-Oh (%8 !Oh"H'+% .'+

l&,+/I9(..+,l7:%.+%.B(-5Oh# (=.':<&' .'+,+B+,+%:-$&%$;$I

7(%.8$;;+,+%7+-$% 9($% ,::.=+%&.'# 8,/B+$&'.# %<9E+,:;=+(*+-

(%8 %<9E+,:;.$==+,-(9:%&.'+.,+(.9+%.&,:<D-# .'+-++8=$%&

'+$&'.# %<9E+,:;;$E,:<-,::.-(%8 ;,+-' B+$&'.<%8+,-++8 7:(.$%&

(&+%..,+(.9+%.̀ B+,+-$&%$;$7(%.=/'$&'+,.'(% .':-+<%8+,-++8

7:(.$%&(&+%..,+(.9+%.-6(%8 4(%8 .'+4T"\.$%8$7(.+8 .'(.<%I

8+,.'+.',++-++8 7:(.$%&(&+%.-6# #̀ (%8 4# .,+(.9+%.̀ '(8

.'+E+-.+;;+7.:% .'+G<(=$./:;-++8=$%&-8+*+=:D+8 ;,:9A($/:<

NX2 -++8-B$.' 8$;;+,+%.l&,+/I9(..+,l7:%.+%.-"

P))27,&()-'))2.2",,.2#,O2",&()O'N2-&22-7(#,'"5 #52",&("

&22-$'"5 32.72",#52()&22-&M',6-'))2.2", 5̀.2%ZO#,,2.̀

7(",2",&

>,:9A(E=+̂ # $.7(% E+-++% .'(..'+7'(%&+-$% -++8=$%&

D+,7+%.(&+-:;-++8-:;U'+%=$(%&/:< 13!5 (%8 A($/:< NX2 B$.'

8$;;+,+%.l&,+/I9(.+,l7:%.+%.-# B+,+-$9$=(,<%8+,-++8 7:(.$%&

(&+%..,+(.9+%.-6# `(%8 4"6-.'+l&,+/I9(..+,l7:%.+%.$%I

7,+(-+8# .'+8$;;+,+%7+-$% -++8=$%&D+,7+%.(&+(9:%&8$;;+,+%.

.,+(.9+%.-$%7,+(-+8"H'+% .'+l&,+/I9(..+,l7:%.+%.B(-Oh#

.'+,+B+,+%:-$&%$;$7(%.8$;;+,+%7+-$% -++8=$%&D+,7+%.(&+(9:%&

-++8 7:(.$%&(&+%..,+(.9+%.-6# `(%8 4;:,.'+.B:*(,$+.$+-:;

-++8-"V:B+*+,# B'+% .'+l&,+/I9(..+,l7:%.+%.B(-!Oh (%8

5Oh# (=.':<&' .'+,+B(-%:-$&%$;$7(%.8$;;+,+%7+$% -++8=$%&D+,I

7+%.(&+E+.B++% .,+(.9+%.̀ (%8 .,+(.9+%.4;:,.'+.B:*(,$+.$+-

:;-++8-# .'+/B+,+-$&%$;$7(%.=/'$&'+,.'(% .'+4T(%8 .,+(.9+%.

6# (%8 .'+,+B(-%:-$&%$;$7(%.8$;;+,+%7+$% -++8=$%&D+,7+%.(&+

E+.B++% .'+4T&,:<D (%8 .,+(.9+%.6"\.$%8$7(.+8 .'(.-++8

7:(.$%&(&+%.̀ '(8 .'+E+-.+;;+7.:% .'+-++8=$%&D+,7+%.(&+:;

-++8-B$.' 8$;;+,+%.l&,+/I9(..+,l7:%.+%.-"

55! 6&,$7<=.<,(=̀$:.+7'%:=:&/ 525N



E#H$2UT/(O3#.'&("("Q+#$',% ()&22-$'"5&-202$(32-).(OE#'%(+U\d &22-&M',6-'))2.2",̀ 5.2%ZO#,,2.̀ 7(",2",&#O("5 -'))2.2",,.2#,O2",&()

O'N2-&22-7(#,'"5 #52",&

a+(-<,+9+%.$%8+C+- A,+(.9+%.

],+/I9(..+,7:%.+%.

"

h

O !O 5O

?++8=$%&'+$&'.

"

79 4T ^2"O5 g!"!1 ( ^5"!1 g2"15 ( ^!"_2 g2"3O E

6 ^5"X1 g2"_O ( ^!"1O g2"X5 ( ^5"O1 g2"13 E

` ^!"_5 g2"X3 ( ^^"!N g2"O! ( ^O"1_ g2"3^ (

4 ^5"3_ g2"3N ( ^N"̂_ g2"33 ( ^N"̂_ g2"X_ E

a($% ,::.=+%&.'

"

79 4T !X"X^ g2"3N ( !X"̂X g2"NO ( !X"O_ g2"̂2 (

6 !X"3O g2"̂X ( !1"32 g2"3N ( 52"!3 g2"3^ (

` 52"̂N g2"35 ( !X"̂O g2"OX ( 5!"2! g2"O2 (

4 !X"!N g2"̂! ( !1"1O g2"O^ ( !X"1^ g2"OO (

S<9E+,:;;$E,:<-,::.- 4T ^2"12 gN"!N ( N3"O2 g!"̂O ( N2"52 g2"X5 E

6 ^2"_2 g!"_N ( NO"!2 g!"13 ( N2"̂2 g5"NN E

` ^!"52 g5"XO ( N3"12 g5"!N ( N3"X2 g!"5X (

4 ^5"22 g5"!1 ( N3"X2 g!"X^ ( N5"O2 g5"2^ (E

>,+-' B+$&'.! "̀ 4T !O"N1 g2"N! ( !O"2N g2"5_ E !^"X3 g2"!X E

6 !O"ON g2"N3 ( !O"̂2 g2"51 (E !O"_5 g2"5X (

` !O"_O g2"5N ( !3"2^ g2"!_ ( !3"N1 g2"5^ (

4 !O"O_ g2"5! ( !O"_O g2"53 (E !O"_^ g2"N2 (

P,/B+$&'.! "̀ 4T 5"O5 g2"2N ( 5"O_ g2"2O ( 5"3N g2"25 (

6 5"OX g2"23 ( 5"O1 g2"2^ ( 5"35 g2"2O (

` 5"35 g2"2^ ( 5"3_ g2"2N ( 5"_N g2"2^ (

4 5"OX g2"2^ ( 5"35 g2"2^ ( 5"35 g2"2O (

b+(;%<9E+, 4T 1"O2 g2"1X ( _"N2 g2"O3 ( 3"52 g2"N3 (

6 1"!2 g2"_^ ( 3"22 g2"NX ( _"22 g2"11 (

` _"̂2 g!"!5 ( 3"X2 g2"NO ( _"32 g2"32 (

4 3"52 g2"O! ( 3"_2 g2"̂5 ( 3"̂2 g2"̂O (

A$==+,%<9E+, 4T 5"N2 g2"53 ( 5"22 g2"5! ( !"32 g2"!3 (

6 5"52 g2"52 ( !"12 g2"5O ( !"_2 g2"53 (

` 5"52 g2"5X ( !"12 g2"!N ( !"X2 g2"!1 (

4 5"52 g2"5X ( !"_2 g2"!O ( 5"22 g2"53 (

E#H$2VT/(O3#.'&("("&22-$'"5 32.72",#52()E#'%(+U\d &22-&M',6-'))2.2",̀ 5.2%ZO#,,2.̀ 7(",2",&#O("5 -'))2.2",,.2#,O2",&()O'N2-&22-7(#,Z

'"5 #52",&

J(,$+./

l],+/I9(..+,l

7:%.+%.

"

h

?++8=$%&D+,7+%.(&+

"

h

4T 6 ` 4

U'+%=$(%&/:< 13!5 O 1^ g2"NN ( 1O g2"O1 ( 13 g2"NN ( 1O g2"NN (

!O 15 g2"O1 E 15 g2"NN E 1O g2"22 ( 13 g2"O1 (

5O _3 g2"NN E _O g2"O1 E 12 g2"NN ( 12 g2"NN (

A($/:< NX2 O 1_ g2"NN ( 1_ g2"NN ( 11 g2"NN ( 11 g2"3_ (

!O 1^ g2"NN E 1O g2"NN E 1_ g2"22 ( 13 g2"NN (

5O __ g2"NN E _1 g2"NN E 1! g2"22 ( 1! g2"NN (

/("7$+&'("&#"-F'&7+&&'("

F'&7+&&'("

A'++CD+,$9+%.(=,+-<=.-:;.'++;;+7.-:;8$;;+,+%.-++8 7:(.I

$%&(&+%.-:% .'+&+,9$%(.$:% ,(.+# -++8=$%&G<(=$./(%8 -++8=$%&

D+,7+%.(&+:;-++8-B$.' 8$;;+,+%.l&,+/I9(..+,l7:%.+%.--':B+8

.'(.;:,8$;;+,+%.*(,$+.$+-# (-.'+7:%.+%.:;l&,+/I9(..+,l-++8-

$%7,+(-+8# .'+$,&+,9$%(.$:% ,(.+# -++8=$%&G<(=$./(%8 -++8=$%&

D+,7+%.(&+8+7,+(-+8# B'$7' $-7:%-$-.+%.B$.' .'+D,+*$:<-,+-<=.-

:;:<,,+-+(,7' .+(9# .'(.$-# (-.'+D,:D:,.$:% :;l&,+/I9(..+,l

-++8-$%7,+(-+8# .'+$,&+,9$%(.$:% D:.+%.$(=(%8 &+,9$%(.$:% ,(.+

E:.' 8+7,+(-+8

%5&

"V:B+*+,# $% .'$--.<8/# (;.+,E+$%&.,+(.+8 B$.'

.',++8$;;+,+%.-++8 7:(.$%&(&+%.-# .'+&+,9$%(.$:% ,(.+# &+,9$%(I

.$:% D:.+%.$(=(%8 -++8 *$&:,B+,+(==$9D,:*+8# +-D+7$(==/;:,.'+

.,+(.9+%.B$.' !̀-++8 7:(.$%&(&+%.6rb$%%:%&"# B'$7' '(8 .'+

E+-.+;;+7."\.9$&'.E+E+7(<-+.'(..'+9$C+8 -++8 7:(.$%&(&+%.

`'(8 .'+E+-.,+9+8$(.$:% +;;+7.:% .'+8(9(&+8 l&,+/I9(..+,l

-.,<7.<,+:;-++8-

%X Y!2&

# (%8 $.$%'$E$.+8 9$7,:E$(=(7.$*$./8<,$%&

.'+-++8 &+,9$%(.$:% D,:7+--# .'+,+E/(7'$+*$%&(%.$E(7.+,$(=(%8

8$-+(-+D,+*+%.$:% +;;+7.-"

a:,+:*+,# $% .'$--.<8/# .'+-++8=$%&D+,7+%.(&+:;-:9+

-++8-B(-'$&'+,.'(% .'+&+,9$%(.$:% ,(.+">:,+C(9D=+# B'+% .'+

N5!L<(% L)6S,+$#-K;;+7.-:;P$;;+,+%.?++8 4:(.$%&6&+%.-:% .'+#<(=$./:;l],+/I9(..+,lV/E,$8 M$7+?++8-



l&,+/I9(..+,l7:%.+%.:;U'+%=$(%&/:< 13!5 B(-5Oh# .'+-++8I

=$%&D+,7+%.(&+-(;.+,.,+(.9+%.B$.' 9$C+8 -++8 7:(.$%&(&+%.-6#

#̀ (%8 4B+,+# ,+-D+7.$*+=/# !_O g2"O1"h# !12 g2"NN"h (%8

!12 g2"NN"h# B'$7' B+,+'$&'+,.'(% .'+$,7:,,+-D:%8$%&&+,9$I

%(.$:% ,(.+-:;!_^ g2"O1"h# !_1 g2"NN"h (%8 !_1 g2"NN"h"

\.9$&'.E+8<+.:.'+;:,9(.$:% :;(=(,&+(9:<%.:;'/D'(+8<,$%&

.'+-:(Z$%&(%8 &+,9$%(.$:% -.(&+:;l&,+/I9(..+,l-++8-# B'$7'

(;;+7.+8 :.'+,-++8-(%8 =+8 .:.'+D,:8<7.$:% :;(E%:,9(=-++8I

=$%&-$ (%8 8<,$%&.'+;$+=8 -++8=$%&7<=.$*(.$:% D,:7+--# .'+'/D'(+

7:<=8 %:.(;;+7.:.'+,%:,9(=-++8-# -:.'+-++8=$%&D+,7+%.(&+:;

-++8-B$.' (l&,+/I9(..+,l7:%.+%.&,+(.+,.'(% !Oh B(-&,+(.+,

.'(% .'+&+,9$%(.$:% ,(.+"

S:/$+=8I,+=(.+8 9+(-<,+9+%.B(-7(,,$+8 :<.$% .'$--.<8/#

E+7(<-+D,+*$:<--.<8$+--':B+8 .'(..'+$9D(7.:;l&,+/I9(..+,l

:;'/E,$8 ,$7+-++8-:% ,$7+-++8-B(-9($%=/9(%$;+-.+8 $% .'+

-.(&+:;-++8 -:(Z$%&(%8 &+,9$%(.$:%"A'+(7.$*$.$+-:;9$7,::,I

&(%$-9-,+=(.+8 .:l&,+/I9(..+,l=+8 .:.'+&+%+,(.$:% :;(E%:,9(=

-++8=$%&-# B'$7' (;;+7.+8 .'+&+,9$%(.$:% ,(.+# .'<-(;;+7.$%&.'+

-++8 G<(=$./"H'+.'+,l&,+/I9(..+,l(;;+7.+8 .'+/$+=8 ,+9($%-.:

E+;<,.'+,+CD=:,+8 (%8 -.<8$+8"

/("7$+&'("&

\% .'$--.<8/# .'+-++8-:;.B:8$;;+,+%.*(,$+.$+-# U'+%=$(%&/I

:< 13!5 (%8 A($/:< NX2# B$.' 8$;;+,+%.l&,+/I9(..+,l7:%.+%.-#

B+,+.,+(.+8 B$.' 8$;;+,+%.9$C+8 -++8$%&7:(.$%&(&+%.-# .:+CD=:,+

.'++;;+7.-:;8$;;+,+%.7:9E$%(.$:%-:% &+,9$%(.$:% ,(.+# -++8=$%&

G<(=$./(%8 -++8=$%&D+,7+%.(&+"A'+9($% 7:%7=<-$:%-B+,+8+I

-7,$E+8 (-E+=:B"

!!" A'+7:9E$%(.$:%-:;.,+(.9+%.̀ !-++8 7:(.$%&(&+%.6

rb$%:%&" (%8 .,+(.9+%.4!a(%-'$d$% r-++8 7:(.$%&(&+%.6"

7:<=8 -$&%$;$7(%.=/$9D,:*+.'+-++8 G<(=$./:;.'+.B:*(,$+.$+-

B$.' (l&,+/I9(..+,l7:%.+%.&,+(.+,.'(% !Oh"

!5" A'+7:9E$%(.$:%-:;.,+(.9+%.̀ !-++8 7:(.$%&(&+%.6

rb$%:%&" (%8 .,+(.9+%.4!a(%-'$d$% r-++8 7:(.$%&(&+%.6"

7:<=8 -$&%$;$7(%.=/$9D,:*+$%8+C+-$%7=<8$%&-++8=$%&'+$&'.#

;$E,:<-,::.-(%8 ;,+-' B+$&'.:;.'+.B:*(,$+.$+-# E<..'+,+B+,+

%:-$&%$;$7(%.+;;+7.-:% .'+9($% ,::.=+%&.'# 8,/B+$&'.# =+(;

%<9E+,# (%8 .$==+,%<9E+,"

!N" H'+% .'+l&,+/I9(..+,l7:%.+%.B(-=:B+,.'(% !Oh#

.'+-++8 G<(=$./(%8 ;$+=8 -++8=$%&G<(=$./B+,+$% (&::8 -.(.+"

-./.(.%+.0

%!& UV6S]V# A6S]Rb# T)6S]0V# ,+$#-]+,9$%(.$%&7'(,(7.+,$-.$7-:;

l&,+/I9(..+,l-++8-:;'/E,$8 ,$7+b:%&=$(%&/:< V<(Q'(%%R&"V/E,$8

M$7+# 5252# NO!3"' 11 YXN"!$% 4'$%+-+""

%5& 4VKSL# L)6SV# UV6S]V# ,+$#-a:,D':=:&$7(=(%8 D'/-$:=:&$7(=

D,:D+,.$+-:;'/E,$8 ,$7+-++8-B$.' .:DI&,(/7'(=Z$%+--%R&" ,̀(&(%.$(#

525!# 12!53"' +2!5!"

%N& L)6SL# UV6S]V# T)6S]0V# ,+$#-K;;+7.-:;D(7Z(&$%&9+.':8-

(%8 7:(.$%&.,+(.9+%.:% .'+G<(=$./:;l&,+/I9(..+,l'/E,$8 ,$7+-++8-

%R&"V<%(% 6&,$7<=.<,(=?7$+%7+-# 5255# ^^O!!2"' O_ Y32"!$% 4'$I

%+-+""

%^& L)6SL# UV6S]V# T)6S]0V# ,+$#-K;;+7.-:;B+.I-++8 -.(7Z$%&

:% l&,+/I9(..+,l:;'/E,$8 ,$7+-++8 (%8 -.:,(&+.+9D+,(.<,+:% *$&:,:;

8$;;+,+%.8+&,++:;l&,+/I9(..+,l-++8%R&"V/E,$8 M$7+# 5255# N_!N"'

XO YX1"!$% 4'$%+-+""

%O& L)6SL# L)6SV# T)6S]0V# ,+$#-K;;+7.-:;l&,(/I9(..+,l8+.+,$I

:,(.$:% :;'/E,$8 ,$7+-++8-(%8 -++8 7:(.$%&(&+%..,+(.9+%.:% -++8 *$&:,

%R&"V/E,$8 M$7+# 525N# N1!5"' !25 Y!21"!$% 4'$%+-+""

%3& 0\WS]L># UW)L̀ # A6S]#L# ,+$#-?++8 7:(.$%&(&+%.(%8 $.-+;;+7.

9+7'(%$-9%R&"?++8# 522!!5"' N_ YNX"!$% 4'$%+-+""

%_& UV6S]Ub# b\LV# ?V6S]L# ,+$#-K;;+7.-:;-++8 7:(.$%&(&+%.-:%

,(D+-++8 &,:B.' (%8 D+-.7:%.,:=(.-++8=$%&-.(&+%R&"67.(6&,$7<=.<,(+

R$(%&C$# 5255!1"' 11 YX5"!$% 4'$%+-+""

%1& L)## V)LV"6DD=$7(.$:% D,:&,+--:;,$7+-++8 7:(.$%&(&+%.%R&"V<(I

Q':%&T<%7':%&L(%d$<# 52!X# !O!22"' O1 Y3N"!$% 4'$%+-+""

%X& H6S]?0# FKS]T## 0\6WbA# ,+$#-F,:&,+--:;-++8 7:(.$%&.+7'I

%:=:&/%R&"?++8# 5225# !5O!O"' N5 YNO"!$% 4'$%+-+""

%!2& 46WbL"H'+(.-++8 7:(.$%&(%8 -<DD:,.$%&7<=.$*(.$:% 9(%(&+9+%.

.+7'%$G<+-%R&"?++8 ?7$7+%7+kA+7'%:=:&/# 525N!O"' ^N Ŷ O"!$%
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