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PH1_!# PLM!# à !# à 5# aM!# aM5# aM5# aMN# aM̂#

aMO# (̀:/:< O!_# (̀:/:<Q(:!5# P+C$%/:< !1# P$%&/:< !_# R$%I

%:%&/:< !# a$(%C$%/:< !X# S:%&'<(/:< !2!# ?(%E+$X1# ?'+%&/I

:< !O# A$(%/:< X_# 0$(%/:<Q(5# 0$(%&/:< !# L$/:< !# L:<Z+!#

L:</(% !!# L:</(% !552# L:</(% !O_# L:</(% !_2_# L:</(%

O2# L:</(% OXX# L:</(% 1!_# L:</(%9$_!^# L:</(%9$_3^#

L:</(%Q(:!1# L</:< 3# (%8 U':%&%:%&/:< X"A'+,+(,+!O *(,$+I

.$+-:B%+8 E/]<$Q':< \%-.$.<.+:;W$=4,:D-' #$(%'<(%&/:<5!#

#$(%/:<!O# #$(%/:< !3# #$(%/:< !_# #$(%/:< !1# #$(%/:< !X#

#$(%/:< 52# #$(%/:< 55# #$(%/:< 51# #$(%/:< 5X# #$(%/:< N2#

#$(%/:< N!# #$(%/:< N5# #$(%/:<Q(:!# (%8 L:</(% !2"]<$Q':<

V+9<;< ?++8 4:"# b.8"'(-:%+' L:</(% 1!1"

A'+,+(,+NX %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

V<E+$F,:*$%7+# $%*:=*$%&!! :B%+,-:;D=(%.*(,$+./,$&'.-"\%

-D+7$;$7# W$=4,:D-M+-+(,7' \%-.$.<.+# 4'$%+-+67(8+9/:;6&,$I

7<=.<,(=?7$+%7+-:B%-55 *(,$+.$+-' 32!X6# WM11# ULF__# P(8$

!XO# 0$B(%&!55# 0$B(%&3XX# L(%&&<(%&!32!# L(%&&<(%&

!325# L(%&&<(%&522X# U':%&-'<(%&!2# U':%&-'<(%&!!#

_5b$]6W,+$#-M(D+̀ ,++8$%&(%8 \.-\%.+==+7.<(=F,:D+,./F,:.+7.$:% $% 4'$%(



U':%&-'<(%&NN_2# U':%&/:< O1X# U':%&/:< (̀$'<(!# U':%&/:<

H+$.($!# U':%&/:< 0$.($!# U':%&/:< 0$.($5# U':%&/:< 0$.($N#

U':%&/:< 0$.($̂# U':%&/:<Q(!N# U':%&/:<Q(NX# U':%&/:<Q(_"

V<E+$b$Q':%&?++8 A+7'%:=:&/4:"# b.8"'(-O *(,$+.$+-' b$/:<

3!1# b$/:< _!1# b$/:<Q(!21# b$/:<Q(!31# (%8 b$/:<Q(!_1"

V<(Q':%&6&,$7<=.<,(=)%$*+,-$./'(-̂ ' $̀%&̂ 2X# V<(-'<(%&̂ #

V<(-'<(%&O# (%8 V<(/:<Q(35"V<E+$></<+6&,$7<=.<,+P+*+=I

:D9+%.4:"# b.8"'(-:%+' ></:< 5"V<E+$4+,+-A+7'%:=:&/

4:"# b.8"'(-:%+' ]<-'+%/:< O"R$%&Q':< R$%&'<(?++8 A+7'%:=I

:&/4:"# b.8":B%-:%+' L:< 52!"H<'(% 4aF?<D+,?++8-

4:"# b.8"'(-:%+' A5!OX"H<'(% b$(%%:%& ,̀++8 \%8<-.,/

A+7'%:=:&/4:"# b.8":B%-:%+' 3!36"H<'(% U':%&/:< A+7'I

%:=:&/S+B\%8<-.,/4:"# b.8"'(-:%+' !2!X6"H<'(% U':%&/:<

?<%-'$%+A$9+- ,̀++8 \%8<-.,/A+7'%:=:&/4:"# b.8"'(-:%+'

!5053"H<'(% U':%&/:< L(%&&<(%&?++8 A+7'%:=:&/4:"# b.8"

:B%-:%+' U':%&-'<(%&3"

A'+,+(,+N3 %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

R$(%&-< F,:*$%7+# $%*:=*$%&!! :B%+,-:;D=(%.*(,$+./,$&'.-"?D+I

7$;$7(==/# R$(%&-< 67(8+9/:;6&,$7<=.<,(=?7$+%7+-:B%-!^ *(,$+I

.$+-' 6Fb2!# S$%&p($!# S$%&/:< !1# S$%&/:< 52# S$%&/:< P?N#

S$%&/:< aN^5# S$%&/:< aX# S$%&Q(!!# S$%&Q(!1!1# S$%&Q(

!1N1# S$%&Q(5_# S$%&Q(5X# S$%&Q(X# (%8 A<'<(%&'<(SN2!"

A'+,+(,+̂ *(,$+.$+-:B%+8 E/b$C$('+6&,$7<=.<,(=?7$+%7+\%-.$I

.<.+:;R$(%&-< F,:*$%7+' L(%&/:< 1# L(%&/:< O# L(%&/:< 3# (%8

L(%&Q(!!"U'+%d$(%&\%-.$.<.+:;6&,$7<=.<,(=?7$+%7+-$% V$==/

6,+(:;R$(%&-< F,:*$%7+'(-̂ ' P:%&/:< !# R$%'<(%&5# U'+%/:<

_# (%8 U'+%/:< 1"A'+,+(,+̂ *(,$+.$+-:B%+8 E/R$(%&-< 4:(-.(=

6&,$7<=.<,(=M+-+(,7' \%-.$.<.+' L(%/:< 5# L(%/:< ^# L(%/:<Q(

O# (%8 L(%/:<Q(_"A($'< b(Z+M+&$:% 6&,$7<=.<,(=M+-+(,7' \%I

-.$.<.+:;R$(%&-< F,:*$%7+'(-5' ?</:< ^ (%8 ?</:< 1"V<($/$%

6&,$7<=.<,(=?7$+%7+M+-+(,7' \%-.$.<.+:;0<'<($M+&$:%# R$(%&-<

F,:*$%7+:B%-5' V<($Q(/:< N (%8 V<($Q(/:< O"L< R$%&Q':%&

:B%-5' ?'$=$7'(:(%8 ?'$=$d$("R$H+$d<(% :B%-:%+' 651"R$(%&I

-< T$%&+(,.' ?++8 4:"# b.8"'(-:%+' L(%&/:< !2"S(%d$%&6&,$I

7<=.<,(=)%$*+,-$./'(-:%+' S(%%:%&/:< N"L(%&Q':< )%$*+,-$./

'(-:%+' ?</:< 5!!"

A'+,+(,+5! %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

6%'<$F,:*$%7+# $%*:=*$%&X :B%+,-:;D=(%.*(,$+./,$&'.-"A'+,+

(,+O *(,$+.$+-:B%+8 E/4,:D M+-+(,7' \%-.$.<.+:;6%'<$67(8+I

9/:;6&,$7<=.<,(=?7$+%7+-' O6̀ # H(%/:< !O# H(%/:< !3#

H(%/:< 52# (%8 L:< 6̀ "6%'<$6&,$7<=.<,(=)%$*+,-$./'(-̂ *(I

,$+.$+-' V<$/:< 121# V<$/:<Q(O!!# V<$/:<Q(O5!# (%8 U(/:< !O"

6%'<$]<:'(:6&,$7<=.<,(=A+7'%:=:&/4:"# b.8"'(-N *(,$+.$+-'

V(:/:< O1# V<$'(:/:< !2# (%8 V<$'(:/:< !5"6%'<$]W?)S6&I

,$7<=.<,(=A+7' 4:"# b.8":B%-5 *(,$+.$+-' >+%&/:< 15_ (%8 ]<I

:-'+%&/:< 3"6%'<$A$(%'+6&,$7<=.<,(=A+7'%:=:&/],:<D 4:"#

b.8"'(-5' A$(%/:<Q(:! (%8 A$(%/:<Q(:5"V+;+$>+%&=+?++8

4:"# b.8"'(-5' ]<:'<(/:< !521 (%8 V<(/:< 5"6%'<$V<$-I

'(%&A:%&7'<(%&V$&' A+7' ?++8 \%8<-.,/4:"# b.8"' A:%&/:<Q(

5"6%'<$R$%D+$$% A+7'%:=:&/4:"# b.8":B%-:%+' P+'<$/:< 11"

6%'<$],++% M($% ?++8 \%8<-.,/4:"# b.8"'(-:%+' b*/:< 5!1"

A'+,+(,+!O %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

V<%(% F,:*$%7+# $%*:=*$%&O :B%+,-:;D=(%.*(,$+./,$&'.-"\% -D+I

7$;$7# .'+,+(,+!! *(,$+.$+-:B%+8 E/4,:D M+-+(,7' \%-.$.<.+:;

V<%(% F,:*$%7+' !3_6# V526# >+%&/:< _2!# >+%&/:< N23#

>+%&/:< O!2N# >+%&/:< O52# >+%&/:< 3_X# >+%&/:< _N_#

>+%&/:< XO1# 0$(%&Q(/:< O# (%8 L:<;+$!"4'(%&8+6&,$7<=.<,(=

(%8 >:,+-.,/?7$+%7+67(8+9/'(-:%+' L:<.($X5_"V<%(% 6&,$I

7<=.<,(=)%$*+,-$./:B%-:%+' ](:/:<-<(% !"V<%(% L('<(?++8

\%8<-.,/?7$+%.$;$7M+-+(,7' \%-.$.<.+'(-:%+' V<(C$(%&/:< !5"

b$%=$M<,(=F,(7.$7(=A+7'%:=:&/M+-+(,7' \%-.$.<.+'(-:%+'

?'+%C<(% !"

A'+,+(,+X %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

?'((%C$F,:*$%7+# $%*:=*$%&X :B%+,-:;D=(%.*(,$+./,$&'.-"

69:%&.'+9# 3 *(,$+.$+-(,+:B%+8 E/V/E,$8 M(D+-++8 M+-+(,7'

4+%.+,:;?'((%C$F,:*$%7+' #$%/:< NN# #$%/:< !3!1# #$%/:<

!3XX# #$%/:< OO1# #$%Q(/:< !# (%8 M:%&9$!"0$(%/(%&6&,$7<=I

.<,(=?7$+%7+M+-+(,7' \%-.$.<.+:B%-N' #$%/:< 1# #$%/:< X# (%8

#$%/:< !2"

A'+,+(,+1 %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

U'+d$(%&F,:*$%7+# $%*:=*$%&N :B%+,-:;D=(%.*(,$+./,$&'.-"

69:%&.'+9# 3 *(,$+.$+-(,+:B%+8 E/U'+d$(%&67(8+9/:;6&,$I

7<=.<,(=?7$+%7+-' U'+-'<(%&N# U'+-'<(%&3# U'+/:< !1# U'+/:<

O2# U'+/:< O!# (%8 U'+/:< 32!"H+%Q':< R$(/:< ?++8 \%8<-.,/

4:"# b.8"'(-N' R$(/:< N"R$(C$%&\%-.$.<.+:;6&,$7<=.<,(=?7$I

+%7+-$% U'+d$(%&F,:*$%7+:B%-:%+' R$(/:< !^5_"

A'+,+(,+_ %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

V+%(% F,:*$%7+# $%*:=*$%&O :B%+,-:;D=(%.*(,$+./,$&'.-"\% -D+I

7$;$7# V+%(% \%-.$.<.+-:;4(-' 4,:D-'(-5 *(,$+.$+-' ?'<(%&/:<

!2 (%8 ?'<(%&/:< !XO"V+%(% 67(8+9/:;6&,$7<=.<,(=?7$+%7+-

:B%-5' ?'<(%&/:< 1 (%8 U(X12NN"V+%(% \%-.$.<.+:;4:..:% (%8

W$=4,:D-'(-:%+' U(-'<(%&5"0$%/(%&4$./67(8+9/:;6&,$7<=I

.<,(=?7$+%7+-:B%-:%+' 0$%/:<Q(5X23"U':<Z:< S:,9(=)%$*+,I

-$./:B%-:%+' U':</:< O1X"

A'+,+(,+3 %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

L<%%(% F,:*$%7+# $%*:=*$%&5 :B%+,-:;D=(%.*(,$+./,$&'.-"

69:%&.'+9# N *(,$+.$+-(,+:B%+8 E/L<%%(% \%-.$.<.+:;4(-'

4,:D-' L<%/:<-'<(%&5# L<%/:<Q(O (%8 L<%/:<Q(3"L<%%(%

67(8+9/:;6&,$7<=.<,(=?7$+%7+-:B%-N' L<%/:<Q(!2# L<%/:<Q(

!1# (%8 L<%/:<Q(55"

A'+,+(,+O %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

?'(%&'($# $%*:=*$%&! :B%+,:;D=(%.*(,$+./,$&'.-# )-,-# ?'(%&'($

67(8+9/:;6&,$7<=.<,(=?7$+%7+-"A'+O *(,$+.$+-(,+V>21# V+Q(

!X# V</:< 2NX# V</:< !1# (%8 V</:< 5!"

A'+,+(,+O %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

]<(%&8:%&F,:*$%7+# $%*:=*$%&5 :B%+,-:;D=(%.*(,$+./,$&'.-"6I

9:%&.'+9# N *(,$+.$+-(,+:B%+8 E/]<(%&-'$d$U'<(%d$/$% A+7'I

%:=:&/4:"# b.8"' 4'<(%/:< N3# 4'<(%&Q(/:< O# (%8 4'<(%&Q(/I

:< X"4'<(%&-'$d$?++8 \%8<-.,/4:"# b.8"'(-5' 4'<(%&Q(/:< _

(%8 V(%/:< 1"

A'+,+(,+̂ %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

R$(%&C$F,:*$%7+# $%*:=*$%&! :B%+,:;D=(%.*(,$+./,$&'.-"A'+,+

(,+:B%+8 E/4,:D M+-+(,7' \%-.$.<.+:;R$(%&C$67(8+9/:;6&,$I

7<=.<,(=?7$+%7+-' 51N #̀ ]O2N^6̀ # M5!2# (%8 ](%/:<Q(O"

A'+,+(,+̂ %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

#$%&'($F,:*$%7+# $%*:=*$%&5 :B%+,-:;D=(%.*(,$+./,$&'.-"#$%&I

'($67(8+9/:;6&,$7<=.<,+(%8 >:,+-.,/?7$+%7+-'(-N' #$%&Q(

!5# #$%&Q(!_# (%8 #$%&Q(O"#$%&'($)%$*+,-$./'(-:%+' #$%&Q(

!O"

A'+,+(,+N %+B(&,$7<=.<,(=D=(%.*(,$+.$+-:;G-%$8&4$%

15 6&,$7<=.<,(=̀$:.+7'%:=:&/ 525N



4':%&G$%&4$./# $%*:=*$%&5 :B%+,-:;D=(%.*(,$+./,$&'.-"69:%&

.'+9# .'+,+(,+5 :B%+8 E/4':%&G$%&67(8+9/:;6&,$7<=.<,(=

?7$+%7+-' #$%&/:< ! (%8 #$%&/:< 5"4':%&G$%&A',++]:,&+-

67(8+9/:;6&,$7<=.<,(=?7$+%7+-'(-:%+' H(%/:< 5O"

A'+,+$-:%+(&,$7<=.<,(=D=(%.*(,$+./:;G-%$8&4$% ](%-<

F,:*$%7+# $%*:=*$%&:%+:B%+,:;D=(%.*(,$+./,$&'.-# )-,-# 4,:D

M+-+(,7' \%-.$.<.+:;](%-< 67(8+9/:;6&,$7<=.<,(=?7$+%7+-"

A'+*(,$+./$-%(9+8 b:%&/:<Q(!"

J#'"B&&+2&()K#32_.22-'"5 #"-B,&B",2$$27,+Z

#$1.(32.,% 1.(,27,'("

A202.2$(&&()52.O3$#&O .2&(+.72&'" 97 :&%+.$ #"-

97+$'3.0,()0

H$.' .'+$%.,:8<7.$:% :;G-%$8&4# .'+B+(Z%+--:;=:B/$+=8

D+,<%$.(,+(:;G-H&%*,$ (%8 G-*$'8,4+()4'(-E++% +CD:-+8"\.

'(-E+7:9+(.,+%8 ;:,G-%$8&4.:,+D=(7+=:7(==/-:<,7+8 G-H&%;

*,$ (%8 G-*$'8,4+()4$% 9($% D,:8<7.$:% (,+(-:;,(D+-++8-"A'+

=:--:;&+,9D=(-9,+-:<,7+-$% G-H&%*,$ (%8 G-*$'8,4+()4$--+I

*+,+# +-D+7$(==/$% .'+L(%&.Q+M$*+,̀ (-$%"

E62.($2()>#,'("#$/.(3?2.O3$#&O K2&(+.72_#"D"22-&

,( H2)+$$% .2#$'̂2-

M(D+$-.'+.'$,8 =(,&+-.:$=-++8 7,:D $% .'+B:,=8 (%8 .'+=(,I

&+-.$% 4'$%(# B$.' (B$8+8$-.,$E<.$:%# +-D+7$(==/;:,.'+G-H&%;

*,$ (%8 G-*$'8,4+()4./D+-"S(.$:%(=a$8I.+,9]+%+E(%Z ;:,W$=

4,:D-!H<'(%"# S(.$:%(=4,:D ]+,9D=(-9M+-:<,7+-̀ (%Z# S(I

.$:%(=4+%.,(=F=($%-4'(,(7.+,$-.$7V:,.$7<=.<,(=4,:D ]+,9D=(-9

M+-:<,7+-]+%+E(%Z !V+;+$"# S(.$:%(=><d$(% (%8 A($B(% 4'(,I

(7.+,$-.$74,:D ]+,9D=(-9 M+-:<,7+-]+%+E(%Z !U'(%&Q':<"#

S(.$:%(=?:<.'+(-.a:<%.($% 4,:D ]+,9D=(-9M+-:<,7+-]+%+E(%Z

!L$7'<%"# S(.$:%(=?:<.'B+-.4'(,(7.+,$-.$7V:,.$7<=.<,(=4,:D

]+,9D=(-9M+-:<,7+-]+%+E(%Z !4'+%&8<"# S(.$:%(=L<%%(% Y

]<$Q':< F=(.+(< 4'(,(7.+,$-.$74,:D ]+,9D=(-9M+-:<,7+-]+%+I

E(%Z !]<$/(%&"# S(.$:%(=4,:D ]+,9D=(-9M+-:<,7+- (̀7Z<D

]+%+E(%Z !0$%$%&" (%8 S(.$:%(=4+%.,(=6-$(% 4'(,(7.+,$-.$7

4,:D ]+,9D=(-9M+-:<,7+-a$8I.+,9]+%+E(%Z !),<9G$" (,+(==

,+-D:%-$E=+;:,D,:.+7.$%&&+,9D=(-9,+-:<,7+-"V:B+*+,# $% .'+

B$+$#"6&,"I2A$)#$1#,B("8D,('8#$4'J,4"&(*,4!F)(4+G$+*3"#

O22 ,(D+&+,9D=(-9,+-:<,7+-(,+(==D,+-+,*+8 $% .'+S(.$:%(=

a$8I.+,9]+%+E(%Z ;:,W$=4,:D-!H<'(%"# B'$=+:.'+,7:9D,+I

'+%-$*+%(.$:%(=7,:D &+,9D=(-9,+-:<,7+-&+%+E(%Z--++9.:'(*+

=$..=+D,:.+7.$:% +;;+7.:% ,(D+&+,9D=(-9,+-:<,7+-"

E62'",2$$27,+#$3.(32.,% 7.2#,'(" #H'$',% #"- 3.(,27,'("

#M#.2"2&&()"#,'("#$&22-'"-+&,.% )(.O#,'("2",2.3.'&2&)(.

('$7.(3&#.2Q+',2M2#D

6-(DD=$7(%.-!D(.+%.++"# ;$*+%(.$:%(=-++8 $%8<-.,/;:,9(I

.$:% +%.+,D,$-+-;:,:$=7,:D-'(*+:%=/E++% (<.':,$Q+8 ;:,̂O %(I

.$:%(=D(.+%.-(77<9<=(.$*+=/$% .'+;$+=8 :;(&,$7<=.<,(=E,++8$%&

!\F462!"# (%8 :%=/!5 %(.$:%(=D(.+%.-'(*+E++% :E.($%+8 $%

.'+;$+=8 :;,(D+E,++8$%&"69:%&.'+9# .',+++%.+,D,$-+-'(*+%:.

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

;:<,+%.+,D,$-+-'(*+%:.:E.($%+8 %(.$:%(=D(.+%.-$% .'+;$+=8 :;

,(D+E,++8$%&"

6-(DD=$7(%.-!:B%+,-:;*(,$+./,$&'.-"# ;$*+%(.$:%(=-++8

$%8<-.,/;:,9(.$:% +%.+,D,$-+-'(*+(77<9<=(.+8 :%=/.',++%+B(&I

,$7<=.<,(=D=(%.*(,$+.$+-$% .'+;$+=8 :;,(D+!\F462!""KC7+D.

;:,6%'<$]<:'(:6&,$7<=.<,(=A+7'%:=:&/4:"# b.8"# ^ +%.+,D,$I

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

J(&,O#I(.3.(-+7'"5 3.(0'"72&6#02M2#D3#,2",7.2#,'0',%

'",62)'2$-().#32H.22-'"5

a:-.:;.'+9($% D,:8<7$%&D,:*$%7+-'(*+B+(Z D(.+%.7,+(I

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

:;,(D+E,++8$%&# (%8 '(*+%:.E++% (<.':,$Q+8 ;:,9(%/4'$%+-+

D(.+%.-# %:.(-9(%/(-;:,+$&% 7:9D(%$+--<7' (-F$:%++,V$Ì,+8
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