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ABSTRACT

Health insurance confers benefits to the previously uninsured, including improvements in health, 
reductions in out-of-pocket spending, and reduced medical debt. But because the nominally 
uninsured pay only a small share of their medical expenses, health insurance also provides 
substantial transfers to non-recipient parties who would otherwise bear the costs of providing 
uncompensated care to the uninsured. The prevalence of uncompensated care helps explain the 
limited take-up of heavily-subsidized public health insurance and the evidence that many 
recipients value formal health insurance at substantially less than the cost to insurers of providing 
that coverage. The distributional implications of public subsidies for health insurance depend 
critically on the ultimate economic incidence of the transfers they deliver to providers of 
uncompensated care.
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6(  //21( '+ ' .-4.:.42 !/  %( %./@  :(%/(& /" '+ ' v(h, c, d) ./ *"-* :( .- c5 ?' ./ '+( *"-* :.'=

"$ '+( 2'.!.'= $2-*'."- '+ ' *%( '(/ '+( (*"-"1.* % '."- !( "$ .-/2% -*(G %./@7 :(%/( .-4.:.42 !/

#"2!4 ,%($(% '" , = '+( (A,(*'(4 *"/' "$ '+(.% 1(4.* ! * %( (A,(-/(/ '+ - , = '+( %( !.E(4 *"/'

mj . D+( /+ ,( "$ '+( 2'.!.'= $2-*'."- ":(% h  -4 d&  / #(!!  / +"#  -= .-'(% *'."-  1"-8 '+( '+%((

 %821(-'/ ./ -"' /' -4 %4.E(4 .- '+( !.'(% '2%(5

6(  %(  8-"/'.*  >"2' '+( 2-4(%!=.-8 /"2%*( "$ '+( 4./2'.!.'= $%"1 1(4.* ! 4(>' d5 9"#(%

*"-/21,'."- .- $2'2%( B2-71"4(!(4C ,(%."4/ .- #+.*+ '+( 4(>' ./ B, %'. !!= "% $2!!=C %(, .4 ./ "-(

- '2% ! /"2%*(5 <(4.* ! 4(>' 1 =  !/" % ./( >"%%"#.-8 *"/'/  -4 +(-*( '+( *"/'/ "$ /1""'+.-8

*"-/21,'."- .-'(%7'(1,"% !!=5 K.- !!=& 1(4.* ! 4(>' 1 = (A(%' 4.%(*' -(8 '.:( (L(*'/ "- .-4.:.47

2 ! 2'.!.'= '+%"28+ .'/ (L(*'/ "- ,/=*+.* /'%(//& 82.!'& "% 0,( *( "$ 1.-43& .-*!24.-8 ,(%+ ,/ '+(

 -'.*., '(4 ,/=*+.* *"/'/ "$ (:(-'2 ! 4($ 2!'5

D+( '% 4(7"L '+( .-4.:.42 ! #.'+ pj > 0 $ *(/ ./ '+ ' .-*%( /(4 m ,%"42*(/ +.8+(% h >2' !"#(%

-"-71(4.* ! *"-/21,'."- c  -4J"% +.8+(% 4(>' d5 D+( .-/2% -*( *"-'% *' j ∈ {f, u} 4('(%1.-(/

'+( , % 1('(%/ "$ '+./ '% 4(7"L >= /(''.-8 '+( ,%.*( "$ 1(4.* ! * %( '" '+( .-4.:.42 ! pj .
"

 

 !" #"$%&'(") $*+( $**('+ pu >, -( .$/-!"& $ +.&0$"1( '2&"& -2& !010+!"&3 /$4 %("& (!-5(#5/(.)&- -2$0 -2&

.(%610&3 10+!"$0.& $03 (!-5(#5/(.)&- /$4%&0-+ 64 -2& 10+!"&37 821+ '(!*3 (..!" 1# -2& !010+!"&3 &03 !/ /$4109

%("& :0&- (# 1%/*1.1- 10+!"$0.&; -2$0 -2& <0&9(-1$-&3 31+.(!0-+= 10+!"&"+ (6-$10 -2"(!92 6$"9$101097

!

>2$"$.-&"1?109 10+!"$0.& .(0-"$.-+ '1-2 $ +109*& /"1.& 1+ $ +1%/*1.$-1(07 @0 "&$*1-4A -2& 10+!"&3 #$.& 0(05*10&$"

.(0-"$.-+A '1-2 3&3!.-16*&+ $03 (!-5(#5/(.)&- %$B1%!%+A $*(09 '1-2 .(+-5+2$"109 &B&%/-1(0+ #(" /"&C&0-$-1C& +&"5

C1.&+7 82& !010+!"&3 #$.& 31D&"&0- 3&9"&&+ (# 1%/*1.1- 10+!"$0.& 6$+&3 (0 '2&-2&" -2& .$"& -2&4 +&&) 1+ &%&"9&0.4

(" "(!-10&A -2& .2$"1-4 .$"& /"&#&"&0.&+ (# -2& 2&$*-2 .$"& /"(C13&"A $03 +( (07

"

@- 1+ +-$03$"3 E 6!- 0(- &0-1"&*4 10.(0+&F!&0-1$* E -( %(3&* #("%$* 10+!"$0.& $+ $D&.-109 (0*4 -2& /"1.& -2&

1031C13!$* #$.&+ #(" %&31.$* .$"& pj . @0 /"$.-1.&A (# .(!"+&A #("%$* 10+!"$0.& %$4 #!"-2&" $D&.- -2& "&.1/1&0- 64A
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 ! "!#$%! %&! '#"'('")*+,- -!.$#"/0!1'$" )%'+'%2/3*4'3'5'#6 .&$'.!- $7 3!"'.*+ -0!#"'#6 *#"

"!8% *- m∗
j *#" d

∗
j 1!-0!.%'(!+29 :&! '#"'('")*+,- 1!-)+%*#% #$#/3!"'.*+ .$#-)30%'$# )#"!1 .$#%1*.%

j '- %&!1!7$1! 6'(!# 82 %&! 8)"6!% .$#-%1*'#%; c∗j = Y −xj

(

m∗
j , d

∗
j

)

−πj 9  ! "!#$%! %&! <3*4'3'5!"=

-!.$#"/0!1'$" )%'+'%2 82 v∗j .

>40!.%!" )%'+'%2 71$3 .$#%1*.% j '- 6'(!# 82 V ∗
j ≡

∫

v∗j dFλ(λ)9 ?# %&! @1-% 0!1'$"A %&! '#"'('")*+

.&$$-!- %&! '#-)1*#.! .$#%1*.% %&*% 3*4'3'5!- &!1 !40!.%!" )%'+'%2 B '9!9A maxj∈{f,u} V
∗
j .

 ! "#$%&%'() *+,-'./ 01 23.-&-/.

 !"#$% &' ()#*%( +,-./#,$) &, /)$+"+),%- ?# C!.%'$# D9EA F! F'++ 81'!G2 "!-.1'8! <-$3! $7= %&!

!4%!#-'(! 1!").!" 7$13 !('"!#.! $# %&! '30*.% $7 7$13*+ '#-)1*#.! $# !*.& $7 %&! %&1!! *16)3!#%- $7

%&! )%'+'%2 7)#.%'$#; h, cA *#" d. ! F'++ *+-$ 81'!G2 "'-.)-- %&! !('"!#.! $7 %&! '30*.% $7 '#-)1*#.!

$# 3!"'.*+ -0!#"'#6 m9  ! F'++ )-! ∆ %$ "!#$%! %&! "'H!1!#.!- 8!%F!!# 7$13*+ &!*+%& '#-)1*#.!

f *#" %&! )#'#-)1!" .$#%1*.% uA *#" .*0'%*+ +!%%!1- %$ "!#$%! !40!.%*%'$#-I %&)-A F! F'++ !4*3'#!

∆H ≡ Eλ[hf − hu]A ∆C ≡ Eλ[cf − cu]A ∆D ≡ Eλ[df − du]A *#" ∆M ≡ Eλ[mf −mu]9

:&!1! 3*2 8! *""'%'$#*+ <)#/3$"!+!"= *16)3!#%- $7 %&! )%'+'%2 7)#.%'$# %&*% *1! *H!.%!" 82

7$13*+ &!*+%& '#-)1*#.!A -).& *- '30*.%- $# 7*3'+2 3!38!1-A $1 J0!*.! $7 3'#"KI %&!-! .$)+" &*(!

@1-% $1"!1 !H!.%- $# 1!.'0'!#% F!+7*1!9 L$13*+ &!*+%& '#-)1*#.! 3*2 *+-$ *H!.% %&! 8)"6!% .$#-%1*'#%

'# !M)*%'$# <E=9 :&! !40*#-'$# $7 7$13*+ &!*+%& '#-)1*#.! '- )-)*++2 *--$.'*%!" F'%& * +$F!1'#6

$7 '%- 01'.!A 0!1&*0- 71$3 '#@#'%2 <$1 -$3! (!12 &'6& 01'.!= %$ * +$F!1 *3$)#% <-).& *- * 01'.! $7

5!1$ 7$1 * 71!! 0)8+'. '#-)1*#.! 01$61*3=9 :&'- '# %)1# .*# *H!.% $%&!1 )#/3$"!+!" "!.'-'$#- -).&

*- &)3*# .*0'%*+ '#(!-%3!#%- $1 +*8$1 3*1N!% 0*1%'.'0*%'$#9 O- +$#6 *- '#"'('")*+- *1! 3*N'#6

$0%'3*+ .&$'.!-A &$F!(!1A 1!-0$#-!- %$ .&*#6!- '# %&! 8)"6!% .$#-%1*'#% F'++ &*(! $#+2 -!.$#"/$1"!1

'30*.%- $# 1!.'0'!#% F!+7*1!9

 !"#$% &' ()#*%( +,-./#,$) &, ,&,0/)$+"+),%- ?# C!.%'$# D9PA F! F'++ "!-.1'8! 1!").!" 7$13

!('"!#.! $7 %&! '30*.% $7 7$13*+ &!*+%& '#-)1*#.! .$(!1*6! $# #$#/1!.'0'!#%-9 :&'- &*- 1!.!'(!"

.$30*1*%'(!+2 +!-- !30'1'.*+ *%%!#%'$# %&*# %&! (!#!1*8+! *#" !4%!#-'(! +'%!1*%)1! $# %&! '30*.%

$7 &!*+%& '#-)1*#.! $# 1!.'0'!#%-9 Q)% '% '- *# *.%'(! *#" 61$F'#6 *1!* $7 F$1N F'%& '30$1%*#%

'30+'.*%'$#-9

 ! 8!6'# 82 "$.)3!#%'#6 %&! -)8-%*#%'*+ *3$)#% $7 '30+'.'% '#-)1*#.! 0*23!#%- 1!.!'(!" 82

%&! )#'#-)1!"9  ! "!#$%! %&! '30+'.'% '#-)1*#.! 0*23!#% 7$1 *# )#'#-)1!" '#"'('")*+ 82 Iu :

Iu ≡ (1− pu)mu + (1− δ)du, <P=

F&!1! δ '- %&! !40!.%!" 1!.$(!12 1*%! $# %&! <'#'%'*+= .&$'.! $7 %&! )#'#-)1!",- 3!"'.*+ "!8% du9
 

 !" #$%&'(#) %*#+,-./ %++#00 ,! '%",-+1(%" .#,2!"30 ! &#4-+%( '"!5-4#"06 78#0# +!1(4 9# &!4#(#4 %, ,8# +!0, ! 

-.,"!41+-./ %44-,-!.%( .!,%,-!. %.4 +!&'(#$-,:6 ;, 2!1(4 %(0! '"#01&%9(: -.,"!41+# %44-,-!.%( #&'-"-+%( !9<#+,0 ! 

-.,#"#0,6 =!" #$%&'(#) >%",82%-,# #, %(6 ?@ABCD '"#0#., #5-4#.+# ,8%, ,8# EFE G#4-+%-4 #$'%.0-!. -.+"#%0#4 %++#00

,! % 9"!%4#" "%./# ! 8!0'-,%(  %+-(-,-#0  !" ,8# .#2(: -.01"#46

 

7! 0## ,8# 4#"-5%,-!. ! #H1%,-!. ?@D) .!,# ,8%, Iu +%. 9# 2"-,,#. %0 Iu = mu − xu − δdu) 28#"# xu = pumu − du
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R



 !"#$%$& $'()*+'%, "+-!,'&( ./* &0, )'$'()*,1 +*, &0)( &0, 1$2,*,'%, 3,&4,,' &0,$* !,1$%+# ,5",'6

1$&)*,( (mu) +'1 &0, +!/)'& &0,- "+- /)& /. "/%7,&8 ,$&0,* )" .*/'& /* 3- ,9,'&)+##- "+-$': 1/4'

&0,$* 1,3& pumu − (1− δ)du. ;/&, &0, &4/ %/!"/','&( /. $!"#$%$& $'()*+'%,< ,56+'&, %0+*$&- %+*,

=1− pu)mu +'1 ,56"/(& 3+1 1,3& (1− δ)du>

?, +(()!, &0+& &0, $'()*,1 *,%,$9, '/ ,56+'&, %0+*$&- %+*, 3)& !+- +#(/ 0+9, ,56"/(& 3+1 1,3&

(1−δ)df >
 

 !"#$%$& $'()*+'%, "+-!,'&( ./* +' $'()*,1 $'1$9$1)+# $( &0,*,./*, If = (1−δ)df > @/*!+#

$'()*+'%, &0,*,./*, +2,%&( =+'1 #$7,#- *,1)%,(A &0, +!/)'& /. "+-!,'&( .*/! $'./*!+# $'()*,*( 3-

∆I ≡ Eλ[Iu − If ] = Eλ[(1− pu)mu]− (1− δ)∆D. =BA

C0,*, +*, &4/ %/!"/','&( /. &0, &,*! ∆I> C0, D*(& &,*! =Eλ[(1−pu)mu]A $( &0, E!/',&+*-F 9+#),

/. &0, ,5",%&,1 %0+*$&- %+*, "*/9$1,1 &/ &0, )'$'()*,18 ()%0 +( .*,, %+*, "*/9$1,1 3- '/'6"*/D&

0/("$&+#( /* ")3#$% 0,+#&0 %#$'$%(> ;/&, &0+& &0, E%/(&F /. &0, %0+*$&- %+*, !+- 3, #/4,* &0+' &0,

!/',&+*- 9+#), Eλ[(1−pu)mu]. C/ &0, ,5&,'& &0+& &0, "*$%, /. !,1$%+# %+*, *,G,%&( + !+*7)"8 "+*&

/. Eλ[(1 − pu)mu] $( + *,1)%&$/' $' "*/D&( &0+& (0/)#1 '/& 3, $'&,*"*,&,1 +( %0+*$&- %+*, E%/(&(>F

C0, (,%/'1 &,*! =6(1−δ)∆DA $( &0, ,5",%&,1 1,%#$', $' 3+1 1,3& 1), &/ ./*!+# $'()*+'%, %/9,*+:,>

 !"#$#!%& '#((#%)%!** &+ $,-  ' H,%&$/' I>J 4, 1$(%)(( ,(&$!+&,( /. *,%$"$,'& 4$##$':',(( &/ "+-

./* ./*!+# $'()*+'%,8 γ> ?, 1,D', γ +( &0, $!"#$%$& (/#)&$/' &/<

∫

v(h(m∗
u − λ), Y − x∗u, d

∗)dFλ =

∫

v(h(m∗
f − λ), Y − x∗f − γ, d∗)dFλ. =IA

 ' /&0,* 4/*1(8 γ 1,'/&,( &0, !+5$!)! +!/)'& +' $'1$9$1)+# %/)#1 "+- &0+& 4/)#1 #,+9, 0,*

,5",%&,1 )&$#$&- )'1,* ./*!+# $'()*+'%, =&0, *$:0& 0+'1 ($1, /. ,K)+&$/' =IAA ,K)+# &/ 0,* ,5",%&,1

)&$#$&- 40,' )'$'()*,1 =&0, #,.& 0+'1 ($1, /. ,K)+&$/' =IAA> L- 1,D'$&$/'8 ./* &0, !+*:$'+# ,'*/##,,8

γ $( ,K)+# &/ &0, $'()*+'%, "*,!$)! πf . @/* $'.*+6!+*:$'+# ,'*/##,,(8 γ > πf 8 *,G,%&$': &0, %/'()!,*

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

M(&$!+&,( /. γ %+' 3, )(,1 ./* "/($&$9, +'+#-($( /. &+7,6)" /. ./*!+# 0,+#&0 $'()*+'%, )'1,*

+#&,*'+&$9, ")3#$% ()3($1- (%0,!,(>  . /', $( 4$##$': &/ $'&,*"*,& &0, ,(&$!+&,( /. γ '/*!+&$9,#-8

&0,- %+' +#(/ 3, )(,1 ./* 4,#.+*, +'+#-($( /. +#&,*'+&$9, ()3($1- (%0,!,(>

 & 4$## 3, )(,.)# &/ 3,'%0!+*7 γ +:+$'(& &0, =:*/((A %/(& /. ./*!+# $'()*+'%, G> ?, 1,D', G

&/ 3, &0, ,5",%&,1 !,1$%+# %#+$! "+-!,'&( 3- &0, ./*!+# $'()*,*<

G ≡ (1− pf )Eλ[mf ]. =NA

C0$( 1,D'$&$/' /. $'()*+'%, %/(&( +3(&*+%&( .*/! +'- +1!$'$(&*+&$9, %/(&( /. "*/9$1$': $'()*+'%,>

O%&)+*$+##- .+$* $'()*+'%, 0+( πf = G8 40$#, ()3($1$P,1 $'()*+'%, 0+( πf < G.

 & $( )(,.)# &/ *,4*$&, &0, ,5"*,(($/' ./* G &/ ,!"0+($P, &0, !,%0+'$%+# +'1 3,0+9$/*+# %/!"/6

 !"# $% #&' () !*+ ,'+*-!. +'/#0
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6&*-& -$(.+ $% -$("2' /' '!2*.4 "'.!7'+ !# #&' -$2# $% ,$"' )$#!#*$)!. -$, .'7*#40
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 ! "#$

G = (1− pf )Eλ[mu] + (1− pf )Eλ[mf −mu].

%&! '!(&) *()+ (,'-, ! " (1−pf )Eλ[mu] .!-.!#! "# "&! (,#"# ", "&! * #/.!. ,0 -)1* 2 0,. "&! '!34

*()+ #-! 3* 2 "&! * 3*5*3/)+ (, #/'!3 6&! / * #/.!37 %&! 8!&)5*,.)+ (,'-, ! " (1−pf )Eλ[mf−

mu] .!-.!#! "# "&! (,#"# ", "&! * #/.!. 0.,' "&! * (.!)#! * '!3*()+ #-! 3* 2 3/! ", * #/.) (!9 *0

* #/.) (! *# 0/++ :pf = 0) "&! "&*# 8!&)5*,.)+ (,'-, ! " *# #*'-+1 ∆M 7 %&*# 8!&)5*,.)+ (,'4

-, ! " *# (,'', +1 .!0!..!3 ", )# ;',.)+ &)<).3= :>)/+1 ?@ABC7

 

D&! "&! 2,5!. '! " E ) (!#

"&! * #/.) (!F "&*# 8!&)5*,.)+ .!#-, #! .!-.!#! "# "&! ;E#()+ !G"!. )+*"1= ,0 "&! * #/.) (! , "&!

2,5!. '! " :H! 3.! IJ?A8C7 K 1 .!43*#".*8/"*, )+ *'-)("# ,0 "&! -/8+*(+1 E ) (!3 * #/.) (! () 

2! !.)"! )33*"*, )+ E#()+ !G"!. )+*"*!# 8!1, 3 '!3*()+ #-! 3* 29 6! )8#".)(" 0.,' "&*# 0,.  ,6 8/"

.!"/. ", *" * L!("*, M7I 8!+,67

N* )++1F *" 6*++ )+#, 8! /#!0/+ ", 8! (&').O γ )2)* #" "&!  !" (,#" ,0 0,.')+ * #/.) (! C$

C = G−∆I. :AC

6&*(& '!)#/.!# "&! 2.,## (,#" ,0 0,.')+ * #/.) (!  !" ,0 ) 1 ".) #0!. ",  , 4.!(*-*! "# ∆I7

%&! 3*#(/##*, &)# )8#".)("!3 0.,' * 3*5*3/)+ &!"!.,2! !*"17 P -.)("*(!F * 3*5*3/)+# ).! +*O!+1

", 8! &!"!.,2! !,/# , )  /'8!. ,0 .!+!5) " 3*'! #*, #7 %&!#! * (+/3! &!"!.,2! !*"1 * "&! /"*+*"1

0/ ("*, (v)F "&! 3*#".*8/"*, ,0 -,"! "*)+ &!)+"& .*#O# FλF "&! &!)+"& ().! -.,3/("*, 0/ ("*, 

h(m− λ)F ) 3 * (,'! Y. L/(& &!"!.,2! !*"1 *# *'-,.") " ", 8!). * '* 3 * ,/. 3*#(/##*, ,0 "&!

3!#(.*-"*5! !5*3! (! ,0 "&! *'-)(" ,0 &!)+"& * #/.) (! * L!("*, Q7 %&!#! !#"*')"!# )++ .!R!(" "&!

*'-)("# ,0 * #/.) (! 0,. -!,-+! 6&,#! (,5!.)2! *# )S!("!3 81 "&! 5).*,/# -,+*(*!# #"/3*!39 *'-)("#

, ,"&!. -,-/+)"*, # (,/+3 3*S!.7 P" 6*++ )+#, (.!)"! &!"!.,2! !*"1 * 6*++* 2 !## ", -)1 0,. * #/.) (!

(γ) ) 3 -,"! "*)++1 )S!(" "&!  ,.')"*5! *'-+*()"*, #F 8,"& ,0 6&*(& 6! 3*#(/## * L!("*, M7

 !"#$%&'(&)" *)&+",$" -. /0" 12'3$( -. 4"35(0 1,#6%3,$"

 !" #$% &'()*+ ,- .%)/+$ &0123)0*% 40 5%*6(6%0+1

K +).2! 8,31 ,0 !'-*.*()+ 6,.O &)# -.,3/(!3 !5*3! (! , "&! !S!("# ,0 &!)+"& * #/.) (! , "&!

!+!'! "# * ,/. 0.)'!6,.O$ '!3*()+ #-! 3* 2 :∆MCF &!)+"& :∆HCF (, #/'-"*, :∆CCF ) 3 '!3*()+

3!8" :∆DC7 D! ')O!  , )""!'-" ", (,'-.!&! #*5!+1 .!5*!6 "&*# 5,+/'* ,/# T ) 3 !5!.42.,6* 2

T +*"!.)"/.!7 P #"!)3F 6! 8.*!R1 #/'').*<! ,/. .!)3* 2 ,0 6&)" 6! O ,6 :) 3 3,  ," O ,6C 0.,'

"&*# +*"!.)"/.!7
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U



 !"# $% &#' ($)* (' +',")-.' !,', /!0,-1'23')-4'5&06 70)-0&-$5 -5+!"'+ .8 3!.6-" #'06&# -51
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'!&(#9(!&'+!, '! /($.&/ '!,0#$!%( /$9( 4',"#+"+#&'+!$&(.2 (1"$!4(4 %+9(#$;( -+# .+: '!%+*( '!4'<
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'( #) 5, !( γ/0.4G/ '+"-+ ". A3U !( B3@U3 H* !+, #('6"&-(0, "&)"1") $#. 5,$% !+,  #!"0$!, "&-"),&-,
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:%**%#-# .. (" 2+6 .  $. (" 0 %# () 0+**2+,> "' () # ( !".( "' '",$+* %#./,+#! 9 %$2*6%#- ()+(
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0/(%"# () /*(%$+(  !"#"$%! %#!%& #! "' () (,+#.' ,. ',"$ '",$+* ) +*() %#./,+#!  =2+#.%"#.

(" #"#;, !%2% #(. '+**.4

 !" #$% &'()(*+' ,)'+-%)'% (. ∆I
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+'73+,!

"R



 !"! #$%&'()$*( +, -$&.(/ &*0 -1)&* "$'234$5! 6789! 6789 &4(1&'3&. '$%+'( +* (/$ :*&*43&.

+1(.++; ,+' <$034&30!

 !"! =*($'*&. >$2$*1$ "$'234$5! 6789! ?=@A 4&.$*0&' B$&' '$%+'(!

C$B. DE F&G3*H$' <! 678I! J&55K(/'+1H/ &5 &* $4+*+)34 (++.L %'3*43%.$5 +, 3*430$*4$ 1*0$'

3)%$',$4( 4+)%$(3(3+*!  !"#$%& !' (!&)*)+%& ,+!$!-. 868MINL96OKOI

C/$''B P>E <$B$' Q#! 678R! "&23*H @$$*5L  53*H & J+.34B #354+*(3*13(B (+ ?5(3)&($ (/$

?S$4(5 +, <$034&30 ?.3H3G3.3(B!  !"#$%& !' /"-%$ 012!"#+12 98MINL 99RK9OO!

C/$''BE P>!E <3..$' "E T&$5(*$' >E &*0 <$B$' Q! UA/3.0/++0 <$034&30 A+2$'&H$ &*0 P&($'

P3,$ -$&.(/ A&'$  (3.3V&(3+*WE >$23$X +, ?4+*+)345 &*0 "(&(35(345E ,+'(/4+)3*H!
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