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Résumé 
Nous modélisons les interactions entre mode de gestion (régie ou délégation) et coûts d'exploitation des services 
d'eau potable afin de comparer leurs performances et la tarification.  
Nous estimons ces modèles sur des données de panel en France. 
Nous montrons que le choix de la collectivité locale dépend des coûts et des caractéristiques des services.  
Il existe une différence significative d'efficacité productive moyenne en faveur de la gestion déléguée mais les 
services en régie semblent plus performants sur les rendements de réseau. 
Les marges réalisées par l'exploitant sont expliquées par les caractéristiques des services, et celles du contrat 
dans le cas de délégation. 

Mots clés : services d'eau potable, mode de gestion, modèle de sélection, fonction de coût, tarification, données 
de panel. 

Abstract 
Regulation and management regime: An econometric study of price and performance in the water supply 

industry 
We model the interactions between management regimes (municipal vs. delegated) and operating costs of water 
supply services in order to compare their performance and pricing. We estimate the models from panel data in 
France. We show that the choice between management regimes at the local community level depends on costs 
and service characteristics, that there is a significant difference in average productive efficiency in favor of 
delegated services, and that municipal services appear more efficient in network returns. Under delegation, the 
margins realized by operators depend on service and contract characteristics. 

Key words: water supply services, management regime, selection model, cost function, pricing, panel data. 

Classification JEL : C25, C33, D42, L25, L95. 
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&2 #!-+&  & *0%*!%&+ %&' +0-,#'  & D,%%' ,24&+'&' φ(Ψ̂)/Φ(Ψ̂) &- φ(Ψ̂)/(1 − Φ(Ψ̂)) 04&* Ψ̂ = λ̂Ri +

δ̂ASSASSi7 T&'  &+2,&+' '#2- &2'!,-& +&C#+-)'  02' %&' );!0-,#2'  & *#<-9 &- %&' C0+0"$-+&' β &-

γ '#2- &'-,")'  & "02,$+& *#24&+>&2-& '#,- C0+ %0 ")-E# &  & "#,2 +&' *0++)' ;!0',G>)2)+0%,')'

5DTUV69 '#,- C0+  &' ")-E# &' C0+ 40+,03%&' ,2'-+!"&2-0%&' 5WX6 #!  &' ")-E# &' Y,-E,2 '&%#2

%&' E=C#-E$'&'  (&J#>)2),-) 10,-&' '!+ %&' 40+,03%&' &JC%,*0-,4&'7 A02' 2#-+& "# $%&9 %&' C0+0"$-+&'

'-+!*-!+&%'  &' 1#2*-,#2'  & *#<- '#2- , &2-,Z)' >+[*& !2& *#2 ,-,#2  (&J*%!',#2 30')& '!+ %0 40+,03%&

ASSi ;!, &'- !2  )-&+",202-  ! *E#,J  & "# &  & >&'-,#2 "0,' 2(0 C0'  (,"C0*- '!+ %&' *#<-'9

'02' ;!#, %(, &2-,Z*0-,#2 '&+0,-  !& ? %0 2#2G%,2)0+,-)  &' +0-,#'  & D,%%' ,24&+'&'7

H\



 !"# $%&'"( #)*+,( j- ηji (./ +0+010 N(0, σ
2
ηj
)0 2( /(#,( 13(##("# εjcit (./ +0+010 N(0, σ

2
εjc
)- (/

4( /(#,( 13(##("# *4!5&4 .3)$#+/ vjit = ηji + εjit0 67 .( 84&$( 1!7$ 1&7. 4( $&1#( 13"7 ,!194( :

(;(/ +71+<+1"(4 &4)&/!+#( (/ !7 & 43%=8!/%9.( ."+<&7/( > E(vjvj
′

) = Ωj = tjσ2
ηj
B + σ2

εjc
(Q + B)-

!? B (/ Q .!7/ #(.8($/+<(,(7/ 4(. ,&/#+$(. 1( /#&7.@!#,&/+!7 A(/B((7 (/ C+/%+70 67 $!##+*(

43%)/)#!.$)1&./+$+/) 8#).(7/( 1&7. 4( ,!194( : (##("#. $!,8!.)(. (7 1+&*!7&4+.&7/ 4& ,&/#+$( Ωj -

(7 "/+4+.&7/ 4(. /#&7.@!#,&/+!7 ."+<&7/(. >

C̃V
j
= σ

εjc
Ω
−1/2
j CV j = (Q+

σ
εjc

σ̄j
B)CV j

X̃j = σ
εjc
Ω
−1/2
j Xj = (Q+

σ
εjc

σ̄j
B)Xj

Z̃j = σ
εjc
Ω
−1/2
j Zj = (Q+

σ
εjc

σ̄j
B)Zj ,

!? σ̄j2 = σ2
ηj
+

σ2
εjc

tj
0 67 1)D7+/ H̃j = [X̃j , Z̃j ,Millj ] !? Mill0 = φ

1−Φ (/ Mill1 = −φ
Φ - (/ Γ

j =

[βj , γj , ρj ]0 E&7. $( ,!194( : (;(/. &4)&/!+#(.- 43(./+,&/("# FGHI .3)$#+/ >

Γ̂jMCQG ≡ [β̂
j
MCQG, γ̂

j
MCQG, ρ̂

j
MCQG] = (H̃

j′H̃j)−1H̃j′C̃V
j
,

!? 4(. <&#+&7$(. /%)!#+'"(. 1(. (##("#. .!7/ #(,84&$)(. 8&# 4("# )'"+<&4(7/ (./+,) J<!+# 43&77(K( LM0

E&7. "7 ,!194( : (;(/. DK(.- 4(. ηji .!7/ $!7.+1)#). $!,,( 1(. $!7./&7/(. : (./+,(#0 2& 8#!N

$)1"#( 1( /#&7.@!#,&/+!7 C+/%+7 @&+.&7/ 1+.8&#&O/#( 4(. (;(/. DK(.- $(4& +,84+'"( '"( 43(./+,&/+!7

73(./ 8&. &;($/)( 8&# 4( 5+&+. 1( .)4($/+!70  !"# 4& ,P,( #&+.!7- +4 73(./ 8&. 8!..+54( 13+1(7/+D(#

4(. 8&#&,9/#(. &..!$+). &"K <&#+&54(. +7<&#+&7/ 1&7. 4( /(,8.0 L+7.+- .("4 βj
(./ (./+,) >

β̂j
Q = (X

j′QXj)−1Xj′Q CV j .

Q&".,&7 JRSTUM 8#!8!.( "7 /(./ 13(K!*)7)+/) $!7.+./&7/ : $!,8&#(# 43(./+,&/("# C+/%+7 : $(4"+

1(. FGHI

 !

0 23%=8!/%9.( 7"44( H0 /(./)( 1&7. 4( ,!194( 1( #)*#(..+!7 &<($ 1(. 1!77)(. 1(

8&7(4 (./ 4& 7!7 $!##)4&/+!7 1(. <&#+&54(. Xj
(/ 1( 43(;(/ +71+<+1"(4 ηji 0 2& ./&/+./+'"( 1( /(./

(./ 1!77)( 8&# > TH = q̂′[var(q̂)]−1q̂- &<($ q̂ = β̂j
Q − β̂j

MCQG0 V!". 43%=8!/%9.( H0- TH (./

1+./#+5")( &.=,8/!/+'"(,(7/ .(4!7 "7 χ2 &<($ $!,,( 1(*#). 1( 4+5(#/) 4( 7!,5#( 1( <&#+&54(. X0

V+ 43%=8!/%9.( H0 (./ #(W(/)(- &4!#. !7 8#)@)#(#& "/+4+.(# "7 (./+,&/("# XY0

V+ 43!7 +71+$( 8&# ZR3 4(. <&#+&54(. ."88!.)(. (K!*97(. (/ Z[3 4(. <&#+&54(. ."88!.)(. (71!*97(.-

 !

 ! "#$%&'($)*+ ,+ -'- .'//0"1(!'- ,+* +2+(* !-,!3!,4+"* -#+*( &1* /+5+(0+ &1/ "+ (+*( ,#614*71- 8!($!- 3*9

:;<= 71!* >4+ "1 /0?/+**!'- .'-(!+-( ,+* 31/!1@"+* !-31/!1-( ,1-* "+ (+7&* &'(+-(!+""+7+-( .'//0"0+* 13+. "+* +2+(*

!-,!3!,4+"*A 1"'/* '- &/0B)/+ 4(!"!*+/ 4- (+*( ,#614*71- @1*0 *4/ "1 .'7&1/1!*'- ,+* +*(!71(+4/* CD +( :;<=9
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 ! " #$$% #&'(')*$ (% +%&$',* -*) '!)&$#+*!&) "$ " ).* "%$ /%#)+%! *& 0%1( $ 2345367 /0 ,'8%"$9) :

AHT = [QX,X1, Z1]. 23;6

<( *=')&* -*) '!)&$#+*!&) )#""(.+*!&%'$*) >#' %+.(' $*!& (?*@,%,'&. -* (?*)&'+%&*#$ A<B C+*+'1% *&

D%E#$-1 2345F67 CD ,'8%"$9)7 "$ " )*!& (% +%&$',* -?'!)&$#+*!&) )#'G%!&* :AAM = [QX,X1s, Z1]

*& H$*#),I *& %(B 2345467 HDJ ,'8%"$9)7 (% +%&$',* ABMS = [QX,QX1s, QX2s, BX1, Z1] 2G '$

H$*#),I *& %(B7 34547 " #$ (% -.K!'&' ! -*) +%&$',* X1s *& X2s6B L?*="$*))' ! M.!.$%(* -* (?*)&'8

+%&*#$ A< *)& :

Γ̂jV I = (H
j′
P j
AH

j
)−1H

j′
P j
ACV

j
,

%G*, P j
A = Aj(Aj′Aj)−1Aj′

 N Aj
*)& (% +%&$',* -*) '!)&$#+*!&)B H *& CV ) !& -.K!') -* (%

+O+* P%Q ! >#* H̃ *& C̃V +%') "$*!!*!& %#))' *! , +"&* (?*!- M.!.'&. -* ,*$&%'!*) G%$'%R(*)7

G '$ /%#)+%! *& 0%1( $ 234536B S! #&'(')* #! &*)& -?/%#)+%! " #$ G.$'K*$ (% G%('-'&. -*) '!)&$#8

+*!&) %--'&' !!*()B L% )&%&')&'>#* -* &*)& )#'& #!* ( ' χ2 %G*, , ++* -*M$.) -* ('R*$&. (* ! +R$*

-?'!)&$#+*!&) )#""(.+*!&%'$*)B

T%!) (?*)&'+%&' ! *! -*#= .&%"*)7 )' (? ! 'M! $* >#* (*) $%&' ) -* D'(() '!G*$)*) '!&$ -#'&)

, ++* G%$'%R(*) *="(',%&'G*) -%!) (* )*, !-* .&%"* ) !& , !)&$#'&) U "%$&'$ -*) , *@,'*!&) *)&'+.)

*! "$*+'9$* .&%"*7 %( $) (% +%&$',* -* G%$'%!,*8, G%$'%!,* -*) "%$%+9&$*) *)&'+.) -%!) (% )*, !-*

.&%"* *)& ) #)8*)&'+.*B L*) +%&$',*) -* G%$'%!,*8, G%$'%!,* ) !& - !, , $$'M.*) , ++* -%!) L**

*& %(B 2345V6 *! &*!%!& , +"&* -* (% )&$#,&#$* "%!*( -*) .,I%!&'(( !)B E*) +%&$',*) " #$ (*)

*)&'+%&*#$) DEWX7 Y'&I'! *& A< ) !& -.&%'((.*) -%!) (?%!!*=* C

 !

B

Z!K!7 (*) "%$%+9&$*) -* (?.>#%&' ! )&$#,&#$*((* [$ R'& 2F6 "*#G*!& O&$* *)&'+.) "%$ #!* +.8

&I -* -* +%='+#+ -* G$%')*+R(%!,* )#$ (*) G%$'%R(*) *="(',%&'G*) Vi7 CARi7 ASSi *& (* -'\.$*!&'*(

-* , ]& 2*)&'+.6 ĈV
0

i − ĈV
1

i B L $)>#* (*) , ]&) ) !& *\*,&'G*+*!&  R)*$G.)7 (*) , ]&) *)&'+.) ) !&

,%(,#(.) U "%$&'$ -*) *)".$%!,*) , !-'&' !!*((*) :

E(CV 0it |I = 0) = β0X0
it + γ0Z0i + ρ0

(
φ(Ψ̂)

1− Φ(Ψ̂)

)

E(CV 1it |I = 1) = β1X1
it + γ1Z1i + ρ1

(
−φ(Ψ̂)

Φ(Ψ̂)

)
.

L $)>#* (*) , ]&) !* ) !& "%)  R)*$G.) "%$,* >#* (% , ((*,&'G'&. !?% "%) P%'& (* ,I '= -# + -* -* M*)8

&' ! %(&*$!%&'P7 (*) , ]&) ) !& *)&'+.) U "%$&'$ -# ,%(,#( -* (?*)".$%!,* -*) , ]&)  !"#$%$!""&''&(&"%

 !

 !"# $% &'()$% * %+%,# -.%#/ $%# 0!,1'# (% 21$$# 1"3%0#%# "4!55!0!1##%", 5!# (!"# $! 0670%##1'" 8!0 6$1&1"6# 5!0

$! ,0!"#9'0&!,1'" :1,;1"/ $! &!,018% (% 3!01!"8%<8'3!01!"8% "4! ('"8 5!# =%#'1" (4>,0% 8'00176%?

3^



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

E(CV 0it |I = 1) = β1X0
it + γ1Z0i + ρ1

(
−φ(Ψ̂)

Φ(Ψ̂)

)

E(CV 1it |I = 0) = β0X1
it + γ0Z1i + ρ0

(
φ(Ψ̂)

1− Φ(Ψ̂)

)
.

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

 !"!# $%&'()'*+(,- ./ 0* 1,-'+(,- ./ ',2+

 ! "#$%&'#$ () %#*& +!,'!-.) )/& /01%'21) /).#$ .! "#,3) 4)5'-.) &,!$/.#6 789,'/&)$/)$ )& !.:;

<=><?:  @!+!$&!6) )/& AB@)..) '30#/) 0)B () ,)/&,'%&'#$/ ! 0,'#,' /B, .)/ %!,!%&1,'/&'AB)/ () .! &)%9C

$#.#6'): 8@)/& B$) !00,#5'3!&'#$ .#%!.); $#B/ %9#'/'//#$/ .! 3#D)$$) ()/ +!,'!-.)/ 7)$ .#6? %#33)

0#'$& () ,1"1,)$%)

 !

: E'$/'; .)/ %#)F%')$&/ () 0,)3'), #,(,) 0)B+)$& G&,) '$&),0,1&1/ (',)%&)3)$&

%#33) ()/ 1.!/&'%'&1/ () %#*& 1+!.B1/ H .! 3#D)$$) 761#31&,'AB)? () .@1%9!$&'..#$:  ! "#$%&'#$ ()

%#*& +!,'!-.) &,!$/.#6 /@1%,'& I

ln(CV ) = a0 +
∑

h

ah lnwh + av lnV +
∑

k

bk lnCARk

+
1

2

∑

h

∑

h′

ahh′ lnwh lnwh′ +
1

2
bvv(lnV )

2 +
∑

h

bhv lnwh lnV,
7<J?

#K CV ,)0,1/)$&) .)/ %#*&/ +!,'!-.)/; wh .) 0,'5 () .@'$0B& h; V .) +#.B3) (@)!B +)$(B )&

CARk .! +!,'!-.) &)%9$'AB) k:  @)$/)3-.) ()/ %!,!%&1,'/&'AB)/ ()/ /),+'%)/ ,)&)$B)/ )/& I CAR =

{ILP,Ab, Com}:  )/ 0!,!3L&,)/ H )/&'3), /#$& I 7a0; ah; av; bk; ahh′ ; bvv; bhv?: M#B/ /B00#/#$/

AB) .! "#$%&'#$ () %#*& /!&'/"!'& .)/ ,)/&,'%&'#$/ () /D31&,') /B'+!$&)/ I ahh′ = ah′h: N$ #B&,); B$)

"#$%&'#$ () %#*& -')$ (12$') (#'& ,)/0)%&), .! 0,#0,'1&1 (@9#3#61$1'&1 () ()6,1 < 0!, ,!00#,&

!B5 0,'5 ()/ "!%&)B,/: 8)&&) 0,#0,'1&1

 "

)/& '30#/1) !+!$& .@)/&'3!&'#$ () .! "#$%&'#$ () %#*& )$

('+'/!$& .)/ %#*&/ +!,'!-.)/ )& .)/ 0,'5 ()/ "!%&)B,/ () 0,#(B%&'#$ 0!, .) 0,'5 (@B$ "!%&)B, ,1"1,)$&;

'%' .) 0,'5 (B "!%&)B, A 7%!&16#,') (@!B&,)/ "!%&)B,/ AB) &,!+!'. )& 1.)%&,'%'&1?: O.B&P& AB) (@'3C

0#/), (@!B&,)/ ,)/&,'%&'#$/ /B, .! "#,3) 6.#-!.) () .! "#$%&'#$ () %#*& AB' 0#B,,!')$& ,)/&,)'$(,)

.)/ 0,#0,'1&1/ () 4)5'-'.'&1 () .! "#,3) &,!$/.#6; $#B/ $#B/ !//B,#$/ () /! %#$%!+'&1; B$) "#'/ .)/

0!,!3L&,)/ () .! "#$%&'#$ () %#*& )/&'31/; )$ +1,'2!$& AB) .! 3!&,'%) ()/ %#)F%')$&/ {ahh′} )/&

-')$ /)3'C(12$') $16!&'+) 7Q')R),& )& S!.)/ <=T>?:

M#B/ ,1!.'/#$/ 0.B/')B,/ &)/&/ 0#B, +1,'2), %),&!'$)/ 0,#0,'1&1/ () .! &)%9$#.#6'):  ) &)/& (@1.!/C

 !

 ! "#$%&'#$ () %#*& )+& )+&',-) .!/ /!..#/& 0 1! ,#2)$$) ()+ 3!/'!41)+ )5.1'%!&'3)+ %6)+&707('/) 1) 1#8!/'&9,)

()+ 3!/'!41)+ #4+)/3-)+ : lnX; <'$+'= &#>&)+ 1)+ 3!/'!41)+ 0 (/#'&) () 16-?>!&'#$ +#$& $#/,!1'+-)+ .!/ 1)>/ ,#2)$$)

8-#,-&/'?>) +>/ 16-%9!$&'11#$ )$ /)&/!$%9!$& E(lnX);
 "

@1 )+& -?>'3!1)$& (6',.#+)/ >$ )$+),41) () %#$&/!'$&)+ +>/ 1)+ .!/!,A&/)+ () 1! "#$%&'#$ () %#*& :

P

h ah =
1,

P

h ahh′ =
P

h′ ahh′ = 0,
P

h bhv = 0;

<T



 !"! # $% &'(& ! ' !)* '*! +!,% ")*&!& +* - !./)&%, 0%& ,%& ,!" !)*& /+,+.# ,!1'%& ahh′ = 0,∀h, h
′
2

+ /)', )(3%" !4 $% 5+0!$%, )' *)* 0+ &#/+,+(!0! # $%& 4+" %',& $% /,)$'" !)*6 7)'&  %& )*& +'&&!

089:/) 9;&% $89).) 9# !% $% 0+  %"9*)0)<!% =!*$#/%*$+*"% $%& /,!> $%& 4+" %',& % $%& *!5%+'>

$% /,)$'" !)*?6 @%0+ ,%5!%* - !./)&%, 1'% 0%& /+,+.; ,%& "),,%&/)*$+* +'> /,)$'! & ",)!&#&

%* ,% /,!> $%& 4+" %',& % 1'+* ! #& /,)$'! %& &)* ")*3)!* %.%* #<+'> - A#,) B bhv = 0,∀h6

C*D*2 *)'&  %& )*& &! 0+  %"9*)0)<!% *% &% ,#$'! /+& - '*% 4)*" !)* $% ")E @)((FG)'<0+&6

H)', "%0+2 !0 &'I $%  %& %, 0+ &!<*!D"+ !5! # $%& /+,+.; ,%& "),,%&/)*$+* +'>  %,.%& 1'+$,+F

 !1'%& $% 0+ 4),.%  ,+*&0)<2 "% 1'! ,%5!%* - !./)&%, 0%& ,%& ,!" !)*& &', 0%& /+,+.; ,%& &'!5+* %& B

ahh′ = 0, bvv = 0, bhv = 0,∀h, h
′
6

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

7)'& /,#&%* )*& $+*& 0%  +(0%+' J =")0)**% K? 0%& %& !.+ !)*& $%& /+,+.; ,%& $' .)$;0%

H,)(! =L? ,%/,#&%* +* 08#1'+ !)* $% &#0%" !)* &)'& &+ 4),.% ,#$'! %6 M%& /+,+.; ,%& %& !.#& /%,F

.%  %* $% "+0"'0%, 0%& ,+ !)& $% N!00& !*5%,&%& 1'! &%,5%* - "),,!<%, '* /)&&!(0% (!+!& $% &#0%" !)*

$+*& 08%& !.+ !)* $%& 4)*" !)*& $% ")E 5+,!+(0%6 O+//%0)*& 1'% 08%*&%.(0% $%& $# %,.!*+* & $'

"9)!> $% .)$% <%& !)* =&)'& &+ 4),.% ,#$'! %? %& ")./)&# $%& 5+,!+(0%& %>/0!"+ !5%& $%& ")E &2

*) #%& R2 .+!& +'&&! $% 0+ 5+,!+(0% ASS =1'! *8+P%" % /+& 0%& ")E & % 1'! &%, $% ")*$! !)*

$8%>"0'&!)*?6 M%& 4)*" !)*& $% ")E &)* %& !.#%& +5%" 0%& $!P#,%* %& .# 9)$%& 5'%& "!F$%&&'& Q 0%&

,#&'0 + & &)* /,#&%* #& $+*& 0%  +(0%+' R6

H)', 08#"9+* !00)* $% &%,5!"%& %* ,#<!%2 0%  %& $8S+'&.+* ")*&!& +* - ")./+,%, 0%& %& !.+ %',&

T! 9!* % N@UV *% ,%3%  % /+& 089:/) 9;&% *'00% $% *)* "),,#0+ !)* $%& 5+,!+(0%& %>/0!"+ !5%& % $%

08%P% !*$!5!$'%06 7)'& +5)*& +'&&! "+0"'0# 0+ & + !& !1'% $%  %& ")./+,+* 0%& %& !.+ %',& WXFSY

% N@UV $)* 0+ 5+0%', %& KZ2[[ % 0+ /F5+0'% \2KZ ")*$'!&+* +' .].% ,#&'0 + 6 M8%& !.+ %',

$%& N@UV %& $)*" 0% .%!00%', %& !.+ %', &+*& (!+!&6 C* ,%5+*"9%2 ")*"%,*+* 0+ 4)*" !)* $% ")E 

%* <%& !)* $#0#<'#%2 0+ 5+0%', $% 0+ & + !& !1'% $%  %& %& #<+0% - R^K2RZ &)'& 089:/) 9;&% *'00% H0

$% *)* "),,#0+ !)*6 _* ,%3%  % $)*" 089:/) 9;&% H0 +5%" '* ,!&1'% (!%* !*4#,!%', - K` % )* ' !0!&%

'*% .# 9)$% /+, WX6 G+*& "% "+&2 !0 %& *#"%&&+!,% $% 4+!,% $%& 9:/) 9;&%& $8%>)<#*#! #6 7)'&

")*&!$#,)*& 1'% 0%& 5)0'.%& $8%+' /,)$'! & *% &)* /+& %>)<;*%& "+,2 ")..% 0% .)* ,%* V+,"!+

% Y9).+& =R\\a?2 "% &)* $%& 5+,!+(0%& $% $#"!&!)* $%& %>/0)! +* & $%& &%,5!"%& 1'! %* ,%* $+*&

0% ")* ,+ $% $#0#<+ !)* % $#/%*$%* $' /+,+.; ,% θ $8%I"+"! #6 b!*&!2 *! 0+ 5+,!+(0% (lnV ) =% 

&)*  %,.% +' "+,,# (lnV )2? *! 0+ 5+,!+(0% (ln ILP ) =1'! %& ")*& ,'! % - /+, !, $' 5)0'.% $8%+'

/%,$'% Vp? *% &)* /,#&%* & $+*& 0+ .+ ,!"% $%& !*& ,'.%* & AHT $)**#% /+, 0+ 4),.'0% =Ka?6

M% ,#&'0 + $'  %& $8S+'&.+* =+5%" '*% 5+0%', $% Z2ZZ? 5+0!$% *)& 9:/) 9;&%& =/F5+0'% #<+0% -

\2aJ?6 @)..% %>/0!1'# /0'& 9+' 2 )* /%' ' !0!&%, $%& !*& ,'.%* & &'//0#.%* +!,%& /)', +"",)c ,%
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 !"#  ! "#$%&'$%()# *+# ,()-$%()# *+ -(.$ /'0%'12+

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

/01$0)*! 2$#3$& 456 2$#3$& 456 748

5%&"#0&#! 9:;9<<=

∗∗∗
9:;:>?=

∗∗∗
9:;:@?A

∗∗∗

B<;<:>:C B<;<<@DC B<;<D=AC

lnV <;D<<=

∗∗∗
<;=D>?

∗∗∗
<;D@>9

∗∗∗
<;>A<?

∗∗∗
<;><@9

∗∗∗

B<;99?AC B<;<=?EC B<;<=<EC B<;<:9?C B<;<:@?C
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