-

View metadata, citation and similar papers at core.ac.uk brought to you by . CORE

provided by Research Papers in Economics

Public goods ver sus publicly

provided private goodsin a two-class economy’

by

Roberto Zanola
Department of Public Policy and Public Choice - Palis
Corso Borsalino, 50 — 15100 Alessandria - Italy
E-mail: zanola@sp.unipmn.it

ABSTRACT: The two-type mode of non-linear income taxation with asymmetric information on individua
ability levels is extended to discuss welfare effects of two policy instruments. a pure public good and a
publicly provided private good. This latter is interpreted as health care. Three different cases are analysed:\
when each policy instrument is used in turn and when they are jointly used. The publicly provided private
good is proved to be welfare enhancing when it is used as the only policy instrument. By contrast, in the mixed
case, the publicly provided private good acts as a lump-sum transfer to all individuals.

JEL: H41, H51, 118.
Key Words: Health Care; Optimal Taxation; Wefare; Mixed Goods

" This paper has benefited from helpful discussions with R.Aaberge, G.Brosio, M.Ferrero, C.Marchese, A.M.Jones and U.Panizza. The
usual disclaimer applies.


https://core.ac.uk/display/6928846?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1 Inboductian

A n extasive eccnonic erature edsts an the provisian ofpublic goacs by
the private sector [B ergstram et L., 198G A ndreoni, 19887 By catasst, the
reerse gusstian of the public prodsian of private goods Wes addlly neglectied
uTti 1 reaentyears, with the exagption of some pianesring aantributians.

T wo dir erent gopraadhes have bean develped 1o address this gquestian
[B cedwnay and il ardhend, 1995; B Ibonguist and Christiarnsen, 19997 T he..ist
is represanted by the public dhde madek, whidh examine the interactian be
‘theen voter damand and the supply ofpublicly providad privete goock. 1n this
gpproadh, the quantity of publicly provided private goock is determined by the
median voler’s ddee ad asaecuently s are setat the bel required o
~nane it Inadartobe reekected the gorammantis facd to maxdimise the
median voter’s uti ity Tunctian, since he represats the dedsive voler il eltzer
adR idaerd 1981;Usher; 1977;W ibonand Kalz 1983;Pauly 1992;6 anda
1996 1997; EppleandR anaqg 199 & 199 @;6 lbnm adR aikumar; 19987

T he saacod gpproadh is riepresanted by namative madel, whidh foas an
the et daoy ethending ok of publicly proJded privete goocs. A aading ©
this fterature in the presence dof distarticary taes there is astrag cese Tor
the desidarabi ity ofinkind trarsbrs insteed ofmaetary trarsers' .

T he basicideaof this ierature is thatpublidly provided gooos Gan be used
as adave o sebctiname gaups, since the govarmmeant cannot doserve the
indviduak” inaames.  IF ridh individuak prefer to asume hidher guality (ar
quantity) ofa good sudh as health care the govarmmeant can redistribute fran
hidg income o bywinaomeindividuak by provding this good publidly. P ublicly
provided privatie goocks ofrelatively bvaality albowthe byvincome individuak

L For asuney of the kterature, see B akstrino (1999).



0 aasume these goocs Torfiee, vhi e higherinaome individuals will aasume
tham in the private martket B cednay ad il ardand (1995), B lonquistand
Christiarsen (1995, 19984 1998b), Cramerand ¢ awexi (1997), and B cedvway
I ardhand ad Sato (199 8) study public prodsion of private goods in a tho
tpe madel with selfsebction astrants. | oe reaatly Thum ad T hum
(1999) examire hawvredistribution thraugh publicprovisian ofprivatie goods can
be extandad 1o the Gee of repeatied interactias betinean the goaemmeanttand
traskEr redpiats. H onever; all these madek do notinclude public provsian
of a public good. By aotrest, B cedvnay and Keaen (199 3) gwe an exallait
acoauntofpublic provisian ofa public goad in a tho types madel with gotimal
nan inear inaome tax, but thar madel is still incompkEte sine it doss not
indiude public provisian of a private good.

T he purpase ofthis pgperis toganeralise this lBttergppraadn, by investicak
ing how the simulteneas provsian of both a public good and a publicly pro
Mided private good canimproe the et dency of redistributian withinamaodel of
gotimal nan inearinaome taxation with ssymmetric infarmatian an individual
abilty bek.

T he remainder of the paperis aganisad as ollons. Sectian 2 desaribes the
baesic madel Section 3 analyses welfare e ects of public good provisian when
the bue of publidy proidad private gxd is gven. Sectian 4 aralysss the
paite cee in whidh the el of public goad is gven. Sectian 5 foauses an
e mixed sdame where bath palicy instrtumaTts are usad. Sane aadlsias

aedrann inSecian 6



2 T he bassic macel

Casidar an eanamy axsisting of o tpes of individuaks, dnaradierised by
twodregitindees w adw; wthw > w. Thevarabke w may be
thaught of s the wace rale ar as ability, but the analysis is generalissble in
this respect | nfomatian ebautabi ity and supplied haurs of Bbauris private
information notad Ebke to the gpvermmant; whidh can anlly doserve total indi-

vidual iname. In this setting the govammeatcannotimpase lmp-sum t&es
aditicalaabilty, Irsteed aredistribution sdheme mustbe designed subject
10 an infomatian aastrant in ader to prevant high abi ity individuak fran

mimiddng by abi ity individuak. T his aaaurs vwhen the mare abk individuak
masqueracke as bwability aes by eaming the same inaaome. In what Tollons,

I will foas an the ‘namal’ ceee in Whidh the govarmment redistribution goes
fian the high abiity o the lowvabi ity individuak.

In the ecoamy thare are Tur cammadities a private goad, X time spatt
awvwak Lapure publicgood, g and amixed goodf, z whidhis intexpreted ss
haalthcare. T he govammeantproddes thesame bvel ofthe publicgood g toall
individuals, even ifthey may \valle itdiz erently. 1tako proAdes sone anaunt
of heslith care hy; unifomly o all individuak.  |ndividuak may suppkementit
by purdhesing health care in the privatie market, s, but they are notalloned 1o
tracke sone of the publidly provided quantits?, sothatz=h+ s;withs _(:1
assume X g; z; and Hsure 1 be namal goods. Furthermare the mined good
and Hsure are assumed 10 be sUbstitutes?, since an inareese in Hsure implies

2} n early de. nition of mixed goad is given by Stightz (19 74): “...is a private good (a good
for which there is a substartial marginal aost of an additicnal persan consuming i) which is
provided in equal quantities o all individuak (Within a gven cless)”.

3T his essumption is necessary to make an inkind ransker distinguishebe fiam a trensier

in czsh.
4T his assumption is equivalaTt o assuming that the marginal valuation of z is incressing
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adaeaesse in the demand Tor z, tBking aasumerpricss and dispaseblke iname

&8 gvan [B cedvay and il ardad 1995;B cedvnway eth L., 19987
TypeisbelretaxinameisY; =w k: Each pei indvidual hes thesame

quesi-ancae and thice dic erantisble uti ity functiat

UiGckgD=U i<§<;Yﬁ ‘Gz )

with @U '=@x> 0 70U '=@l1< 0 70U '=@g> 0 ;and @U '=0z> 0.

Each individual maxdmises utiity by doasing XY ; ad s subject to the
budgetaastrianty §T ¢ )= >+ ps;whareT ¢ is anot ineartax tnctia?
and py, is the price of health care Whi ke the price ofF X is nomalised toae.

Falloning Chiistiarsen (1984), | assume that the individuals prdblem aan
be analysad a5 a tho stege pracsss. |nthe . iststage he daddes his supply of
EBbaur; in the secod stage  he allocates his after-tax inaome betneen < and
s, aaditianal an the before tax inaame whidh hes bean easmed by suppling L
SolMing bedanard atstege two Ebauris treated as . >ed. LetB ; =Y; § T be
the individual 1’s after-tax income; by suostituiting > = B j ; pnsi iN eguatian
(1) and maxdmisingwith respect o s;, the individual's prdolem may bewvwritien

= 5

I e @i ipnsisYiigsi+ ) 7))
Gi.0)

in kbaur; @M R S5L,=01;> 0; whereM R S, is the marginal rate of substitLition ofx forz in

uti ity function [B lomqgvistand Christiansen, 19987
5T he dhdae of non linear txation is made 1o make the self selection costrant en ective.

In B¢t in the case of inearincome taxation, an e¢ dent redistributian is precluded [W ilban,
19917



T he.. staderaditias yield the coditicaldanmand fundian, s; @-:;h;Yi3B i)
whidh eqoressss the damand Torgoocs aanditional upan the valbe of k.

A wseful proparty of the aconditicnal demand Tunctias coauris Tors; > ;a8
shonn inBacadnay eth L. (1998): Suppoe his incessed when's; > (. The
dance in the damand Torz may be brd<en doan into tho separate e ects. an
incomea ectand asubstitutioner ect: T heincomeer ectmakes theindividual’s
oerall damand Tor z; inaesss; by aatrest, since h ad 53 are assumed to be
perfectsubstituies, the substitution e ect reducss the demand fors;, sottat

@si _ H@Siﬂ

@]—ph @B ; il ©)]

Substituting the aoditical demand fTundian Tor's; imo the utiity TUnc
tian U ' ©yieks the indirect utiity Tnctian, whidh represents type i’s uti ity
Tunction vwhen his befae ad after-tax inaome is spattgotimally.

- T @uGhYiB D=U'B i i prsi @GhiYiBi)iYigh+ s @ hYisB il
&)
T his an be rpresented gaometrically by an indicerencee map in @ i;Yi)
spae daracterised by the single aassing propertyy in whidh bwabi ity indif
Brae aines are steger then aunes ofhigh abi ity individuaks.
B v goping the envelpe theoram, fian (4) itollons:

-L=iUlss -L=ul; -h=ulipdl

|
gl

wvhere partial derivatives are epressad by gopropriate subsaipts.



A tthe .rststege of the individual’ls maxdimisatian, he hes o dedce the
supply ofhaurs of Ebaur; ar; whidhis eguinaliant, theaombination ofbefore and
aftertaxinaome tomaxdmise (4). Inthis respect; the gorarrmeant’s dxace ofa
nan inear tax sdhadule may be interpreted as the o ering of this combinatian
ofbefoe and after-tax iname o individuak.

Inwhattollons, | Toas an saaod bestP areto et dertsolutias, tBking the
oject of the govarmmant to be the maximisatian of a sodal welfare Tunctian,
ce. ned as the weidttied sum of uti fties of the 0 2bi ity tpes, subject o the
self sebction arstrantiorhigh abi ity individuak and thegovemmentts budget
astant | asida the eee in whidh redistribution is fiom higr © b
abi ity individuak 1o the extant ttat the selfsebction arstrantis binding. In
adertoprevaithigh aoi ity individuak from mimidding the before taxiname
of byvability individuals, a selfselection aastrant hes bean inttoduced the
uti ity oF ype toindividuak fram banghaestmustbe hidherthen the uti ity
assodated with mimiddng T he goveimmant’s maxdmisatian prdolm is de.ned

B
I ax-! @noh;Yi B 1)+ ®-2@nahiY2:B o) ©
stbject @
-2EnighY2B2) o -™EnghY B Q)
N[y, iBiF Y, iB21 - pnh@ + )+ pg ®)

whare® represatss the wagitghven tothe high el indvidual’s utiity; ny
is the rumberof type i-individuaks; and py is the price of the pure public good,
wvhich is assumed 1o be .. >xa&d because of the neaxity of the tedndlgy. T he



supersaiptm, ” tothe respective uti ity functias idati.. es type thomimiddng
individuak.

T hree pdicy insttumaTts are ad BEbke 1o the goarmmeatt anat ineexrin
amne tBax apure public good and a publidy proidaed private good. Casider
.. 1Istthe gotimal seacod bestnan ineartaxatian, whidh is assumed tobe alnays
in ple hare aftervarcs. T hel agangan Tor the govammant’s maxdmisatian
prdolem may be witien s

L = -'@ughY; B ) 0-2@nig Y2 B 2 )+
P EnghY2B2) i - ™ @nghsY B
tn ¢ iB: ipaD*+ e (2 iB2 i pnD i pdl
@)
where adi+ are thel agangan multipliers respectively sssodated to the
slifsebdion arstraintand the govarmmant’s budgetaastrant D i erantiating
(@) with respect 0B ; ;Y B 2 5y ; Vieks the olloning FO Cs:

B = UL an =0 @)
% = Uy i U@ g =10 (5D
% = @+ W2 it =0 12
6 = @+ W qmn = &)

T hese ripresant the sterndard aaditias Torgotimal teatiaon in the aosace
of public goocks [Stiditz, 1982; B cadwnway and Kean, 199 3] In partiaular; 1Ol
Ioning Stigitz (1982), dividing (13) by (12), itollons that the margral tax



rate facd by the mare abke individual is zevo and dividing (11) by (10) that
the margnal tax rate fced by the Ess abke individual will be pasitiveP. H ence

e maxdimum kel ofwelfare attaineble throudgh anan inearinaome tax sys

tam, Ekdnggad has gven is aastranad by selfsebcian. 1N this respect;

e use of quantity coTobk can relax the selfselection arstraint and alllons
e goameanttoimproe the et dency of redistributian as shonn in the next
salias.

S ee Stightz (19 82) Tora more general analysis of conditians (10)- (13).



3 T heweliaxe er ect of tte pure public good

Casidar the e in vhidh the amaunt of publidly provided private god is
gven. D e.reW (@;h) the maximum \alLe Tunctian for the govermrment’s qoti-

mal income tax prdblam. T his rpresats the valle of socdal welfexe tragven
anantofgad h By gpling the anelpe theaem ad wsing ... Iskader

adtias, we..nd the Blloning property ofl @ h)

W - -
%5=Ua+@+ Vg i Ug® iR

Fan which itollons,

P rpositian 1 Forany \ale ofh

8 9 8 9
2> = =>5 s -

o ) iFfF I RSE = _ pg+ -2 N Rrsm2

@ +

ERETR - ’

P roof: FalloningB cedway andKeen (199 3), addingandsuotrecting U 2 ¢

© (14), and wsing (10) and (12), itollons

ox

Fan whidh itis essy odakforP ripasitian 1 m

jll RS!

. ¢
oG = I RSLcipgi — Y RS2 §u Rs!

a4

¢l
ogx

3
Ul

>

(15)

Tocetfurtherintuiion an P rpasitian 1, aasider the Geee inwvwnidn, ora
gvan\alLe ofh the gotimal nan inearincome tax and public good pdlicy are
bothin ple T his mears essuming g as aaatrd \aricbke in the goeirmmat’s

-



gotimisatian prcblem (), sothatthe gotimality aonditian an gimplies equatian
(15) egal toza. W hen this aoours, the Samueban ruke - acooding towhidh
the sum of the margnal rate of substitutian overall individuak mustbe ecpal
1 the margral rate of trarsformatian - is vioklted whenever the mimid<er’s
margnal esaluation of the public goad is greater ar boaerthan the lowebiity/s
margnal ealation. |n particular; atsecod bestP areto et daxy in te b
of public goad provsian aastraned by a binding selfselbcion costrantan
the high abi ity individuals, an oerrprovisiay udar-projsian of public goocs
aaaus ifthe sum ofF margral rates of substitution of g Tor X is boney? higer
then the margnal acst .

Casider .istthe aeeinwhichll RSy, > 1| RSZ?, thatis, atseaond best
gotimum thareis an oer-production ofg(With respecttiothe.. istbestsalutian).
Fdlloning B cedway and Kean (199 3), SlalirgatpiM RS&« =Py SUppce 1O
inaeese g incamatially, and, simultensaslyy to inaresse eedh individual’s tax
iabi ity by his magnal rate of substitution of g Tor< Since the mimiderand
lowvabi ity individuak e the same budget aastriaint and sine ll RSg, >
I RSZZ; the mimideris aonded autata baerale ofg then thealle at
which wability individuak are aonded aut Furthermare sinkeeB, > B
adY; > Yy, adsine &2 > 0 and §2 > 0 ; the mimideris abo aoaded aut
before hanest high abiity individuak. T he selfsebction aostraint an high
abiity individuak tims aut 1 be reled so that public goad prodsian is
welre eahandng

A similrargmentepplies fortreaseinwhichll RSy, < I RSZ2:W hen
this coaurs, SlalirgatpiM RS&« = Py SUppcse O reduce g incrementally
ad atthe same timeg to madfy the tax structure in sudh away that eedh

7} s in B cedway and Keen (199 3), the aonaept of oer and under-provision is merely
“...sharthand for a cerral dharacteristic of the second best gptimum”™.
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individual’s tax ligbi ity daaessss by his margnal rate of substitution of g for
x L ikenisg the mimideris aonded aut befae ether wability ad high
abi ity individuak.

11



4 The wellexe ecect of the publidy proaced
prinate good
Casidarnonvthe e inwhidh the amauttofpublicgoad is gven. B ygpphing

theanelpe theaam and using... Istaderanditias, aftersamemanipulatias
we et the Hlloning property ofW @ h) -

@W J— iUl - 1¢ - 2 = 2 - mz - my
oh zipUx + @+ DOZ ipU3Di S B o 2V
- SO || -
ithn | ipn 0si , Os a9
@B ; @h
h s 7 i
where | jpn & + & s the compersated eéect an s;: Fram (16 it
s,

P rposiian 2 Forany\ale ofg ifzis asusstitue for Esure an inaeese
in te bwel of te publidy providad goad is welare enhending

P roof B y substituting (10) ad (12) into (16 ad reanvangng we hae

i ¢ ¢ "L ¢
—%Nh = +n b RSLeipn + eV RS ipn + —UM N RSL dN RSIZT 4
- o T - -
- - s, Os
lin'lllp'\ @BI +@h (17)
s -

bivenl ipn & + S =10 fors; > 0 ; by gophing the envelope theorem,
itollons thet & > 0 in:

- ¢
—Um N RSLe il RSHZ >0 (8)
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Sine z is assumed o be a substitute Tor BHsurg ifhigh abi ity individuak
mimidk b abi ity individuak they aasume mare Esure then by abi ity ind-
Mviduak, and aasauaently kss publidy prodaed privatie good  so thatitmust
bethesethat! RSL > I RSM:H encg sinceU 12 > ( ; follons P rpasitian
2m

T his resullt states that if the assumptian an the substitusbi ity betinean z
and BEsure hads, then additiaal (With respect 1O ... Iskbest gotimum) public
provisian of a private goad an relbex the high ability self selbction costrant
A nalogasly O the previas secian, here | anly aasider the ase inwhidh a
singke pdlicy irsttumeanttis used. Insoddng the pure publicgoad is essumed to
be gven at ksstequal tozera. T his essumptianis releed in the nextsectiaon
where the mi>ed sdhane is anallysed.

13



5 Theweliare e ects ofttre mied sdeme

In this section | Toas an the mixed sdeme tatis the Gee in whidh both
a public goad and a publicly projded private good are uised. T o investigate
te implicatias of suth a sdame aasidar the Gee in Whidh they are usd
gotimally.

P rpasitian 3 In e Gse in whidh loth a pure public good and a publicly
proviced privete good are used aotimally, i z is a susstitue Tor Esure, ten h
ack as an equal Limp-sum tansier o all individuak.

P yroof W haen gotimal pure public goad provisian and gotimal provisian of
publicly pro/ided good are both in pleas the FO Cs abo indude the gotimal
andition an the dace ofh so thatequation (LY mustbe eqal o zera By
appbing the envelpe theorem and gvenl ipn & + & =0 fors; > 0, it
s

- ¢
—um Y RSL il RSM2 =0 )
+ zX zX

L ikewisg the gotimal aodition an the ddae ofg implies equatian (15) be
egal to zaro. SaMing (15) ﬁiu M2 and substituting into (19) s itinto
the aoditiar

I RSL ipg i ¢
[Sa8 - 2 T

Casider..istthe aseinwvhichll RS, 6 pg. Fram P ripasitian 1 we have
that tre .isttam an thel H S of (20) is pasitive sothatl RSL, =1 RSZZ,
which conrespacs 1o the cese in wWhidh nather vy narhigh abi ity individuaks

14



nar the mimider are aondsd aut, so that h waiks as an egual bmp-sum
trarsrall individuek. | ikenise inthecaseinwhichll RSE =pg, thatis,
e aeeinvhich a.. istbestsolutian coaurs Torthe pure public goad prodsian,
eqguatian (20) implies a .. rst best soltian fTor a publidy provided good, thus
anclding the proofe

T he e of gptimal jant projsian baves gpoen the issue of howv 1o redis
tribute econamic resaurass fiom the high abiity individuak to the by ability
individuals, whidh hes bean analysed thraughaut this peper: Starting fiam the
cee of ptimal jJdntprovisian, suppcse o inaeese hinaemeantally and atthe
sane time 1t madfy the tax strucure in such awvay that eech individual's
1ax kabi ity inaessess by his margnal rate of substitution ofh forx Sineethe
mimiderand lowabi ity individuak face the same budget arstrantand sinae
I RSL > Il RSZ2; the mimideris aonded aut at a lonervale of h then
thevale atwhidh bwabi ity individuak are aonded aut Furthermore sinae
B, >B; adY; > Y, adsne § >0 ad & > 1 s logas s is not
aonded aut; the mimideris albo aonded autbefore hanesthigh abi ity indk-
viduak. T he selfselection aastrantan high abiity individuaks tims auttobe
rebad sothatpublidy proided private goad is welfre ethanding. H onever;
in the spedal cese inwhich il RSE, = pg, ifz is asubstitute Tor Esure then
an inaeese in his notweliare eahandng

15



6 Cadiseias

T he tZo tpes madel of nat Enearinaame t&atian with essymmetric infama
tiah an individual ability ek is extendad 1o disass welre e ects of tho
policy insttumants: a pure public good and a publidy provided private goad.
T he Etferis intexpreted as haalth care.

T hree dir et asss are aalysad. W hen the level of the publicly provided
private goad is gven an inaresse in the el of the pure public good provisian
may be welare enhanding if the lowabi ity margnal rate of susstitutian of g
T Xis hignerthen the mimider’s margral rate of substitution.

T he e in which anly the publidly projded private god is aasidered,
gvan the assumption thak z is asubstitute Tor Hsure implies thatan inaresse
in the kel dfitis welfare enhandng by relexing the self selection arstraintan
high abi ity individuak.

B y aotrast, when gotimal pure public goad provisian and gotimal prov-
sian ofpublidly providad good are both in place this atteracts es abmp-sum
tasertoallindividuak. H onever; itis still passible 1o redistiibute econamic
resaurass fran the high abi ity individuak 1o the by abi ity individuak by in
aesssing the el ofthe publidly provided private good as bnges anunder ar
an oerprovisian of the pure public good (compared with the .. ist best (ot
mum) ooaurs.

A numberofissues remain coen for further researdn. A . istissueis toallowv
o pridng insttumats aa Bok 1o the goaemment to be introducsd, sudh as
aperunitsubsidy an good z. Folloning B kbmaistand Chiristiasan (1999), a
saaod issue waul be the attempt to marge the namattive gppraech ad the
public ddae gopraadh into asingie madel o davive aditias Toran ed dait
ddae of distributianal palicy within a political econamy franenork

16
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