DO GOVERNMEN

5 SPEND TOO M

UCH?

THED BERGSTROM”

HERF s o =abstantial body of eee
Timm%s- theory  deveted 1o optimal
provision of public goads and 1o optimal
taxation. There is also a considerable -
erature on the positive theory of magority
voting processes. However, contemmplation
of efficiency of democratic decision mak.
ing has, with o few exceptions, remained
the preserye of politival speechwriters and
contestants in gunier high school cssay
CORTLesis,

The stavting point fur this analyss is
one of the exceptional waorks, The fnfer

jrretation of Voling in the NMloealion of

Resorrces, by Howard R0 Bowen {65 In
this remavkable artiele, Bowen states
comditions that imply the existence and
Parcto effickeney of majority voting equi-
bbrism, While the conelusion of Bowen's
thearem Is siriking, the assumptions e
very srrong and a bit difticalt to interpret,
Here we attempt to explain and extend
the Bowen resutt.” We then offer some
specnbations vy possitle reasons why wa-
Jortty voting might lead to inefficiend
provision of public gonds,

The Bowern Theorem and an
Extension

et there be noindivideads, o single
public good, and o single private good.
Proferences of each individual i ave repre-
senfed by w differentiable sorietly quasi-
concave utibity function UX LYY where
N, Us consumption of private good and
Y s the amount of public good produced.
Individual & has an initial wealth of W,
units of private good. Public good can be
produced at & constant unit eost of ¢ units
of privite goud. Letting the private good
be the numeraire, suppnse that individual
1is daxed to pay the fraction t

Y ounits of public good are produced, he

will have the wmeunt X W, e Y
of wealth left for private consumprion

thepmrtnsesst of Foopnoaes, Usiversisy of Michigan

o of
the total cost of the public goud. Thus if

Hi

Conditional on this svstem of taxation,
Bis preferetees over amounts of public
goatds are represenied by the mdieed util
ity function, (7Y LW, ot Y.UYh
H U s strictly quasi-voneave in X and
Y, then U is sirtetly quasi-coneave in Y.
A strictly guasi-concave function of a
single varigble s single-praked n the
sense of Duncan Black (53, Let Y7 be the
tunigue hecause of single peakedness)
value of ¥ which maximizes U7(Y) an the

] c Y
interval | 0, N W ot Feasihie outpuis
o el :

:
ul Y. Let Y7 be the median of the Y 7's
Then 1t fellows from Bhaok's resalts on
single peaked preferences that Y s the
unigue amount of nubliv goud suppldy thas
is stable under prirwise majority voting.
Thass an interesting case can be made For
Y * as the natural onteome of a democratic
public decision process,

We vall the allocation of resources thai
results from such a process a Bowen cqur
drierr, Thus for the model under consid-
eration, we define a Bowen eyuilibrium
as follows,

Definition

Let ¢ 0 be the tax share amd W
£ be the wealth of individual & and et
\w i, I
-
Fo¥, Yadet Y2 = median Y2 and let X ¢
W, Y Then the allocation
(XL XY Miss the Bowen equddibrium
corresponding Lo the tax share distribution
T

1

Let X maximize [ (W,

Theorem 1 (Bowen)

Ity the model deseribed above, if median
MRS (Y*) s mean MHS (V) and

1

t for each 1. then Bowen ciuilibrivgm

¢

0
s Parets optimal.
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Procf:

Srrict quasi-concavity of U7 implies that
MRS, Y = a monotone decreasing
function of Y. Therefore, where Y Y
is the median of Y7, .Y it must be

¢ )
that — = MRS (Y*} = median M.R.>.
e 3
-

(Y*) = mean MRS, (Y*). Therefore
i n

- ) L
== SUMRS (Y and e = > MRS,
n o e

(Y*5. Bue this is just the “Samuelsen
necessary condition” (Samuelson (134 for
efficient supply of publiv geods. When U
18 guusi-concave, the Samuelson condi-
tions are sufficient as well as necessary
for Pareto optimality. It follows that the
allocation (X7, . X7 Y™ s Pareto op-

i

[,
W - Y for
n

timal where X7

cachs i

Q.F.D.

The novel assumption for the Bowen
theorem is, of course, the assumption that
the miean of the murginal rates of suh-
stitution at ¥* s equal to the median

of these rates. The most natural way of

extablishing such a condition appears to
be to assume that the distribution among
individuals of marginal rates of sabstitu-
tion given the amount of public goods and
the Lax svstem is svmmetric,

Suppese for example that utility fune
tions take the "transterrable utiity” form

UK LY = X4 afty)

where {703 > 0 and £703 < O and where
the a's are svinmetrically  distnbuted
throughout the population. Then {except
for corner solutions) if tax shares are
identical, ¥ will depend positively on w
and will be independent of wealth, In fact
where a = mediana,, median MRS (Y7

i

= ALY "y On the other hand, mean
n '
] !
MRS (Y™

\S‘ :alf‘ri“{*i
dmanst

i

Al iy ")
33

.
where & \) a,. Therefore the sym
no
metry condition for Bowen's theorem is
satisfied if and only IF 4 = &,

The above exmmple has the peenlinr
feature thai the income elasticity of de
mand for the public good s zero. This
makes symmetry of the tvpe demanded
by Bowen more plausibie than it mighi
ntherwise seem. If demand for the public
zood is income elastic, then it follows thal
where everyone in the community pays
the same tax rate and shaves the same
amount of public good the wealthier one
is (eeferts puribus) the higher will be his
marginal rate of substitution between
public and private good. Since 1 moest
communities, wealth 1s not symmetricaily
distributed, it seems unlikely that the
marginal rates of substitution will be
digiribuied symmetrically. For example,
it 15 not difficult to show that where
utihities all 1ake the same log Hnear torm:

UaX Y - In X+ ainy

the Bowen svrmmetry condition will hoid

if and only i mean W, median W If
§ !

mean W median Woas s the case in

i ;
most communities, then it van be shown
that a Pareio improvement can be made
from ¥* by increasing the amount of
public goods,

This example suggests thao efficiency
miight be served by picking a tax schedude
that depends positivelv on wealth. In fact
as we demonstrate elsewhere (4) i prefor
ences are represented by log lnear uiihi-
ties,

X Yy dn X, +ainy

where the a's are svnunetrically disteiby
wted and ancorvelated with the W's, and
W,
and it = : for each i, then regardleas
.
of the distribuiion of wealth o Bowen
equilibrium s Pareto optimal,

The idea of adiusting tax rafes 5o 21
to achieve appropriately symmetric mwar-
ginal ratex of substitution is closely velat.
ed to LindahP's notion of arranging iax
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prives so that citizens agves unanimously
oit the appropriate level of public goods

Lieedahl coushibriven bas been shown 1o
exit for aorich chass of vennomies 23, (93,
Hotaxes are set 1o he Lindahl tax rates,

then quite triviadly Bowen's svmimwtry
cordifions are satisfied. Consequently the
evel of public goonds chosen by maiority

will
antity and

riche dn fact by noaminous consentd
be the Lindahld eguilibrium qu
will be Parcto optimal
oo the exaiuple above, preforences
trecdog Hnear and taxes are propertional
towendth. then it is not hard to show that,
vegaridicss of the disf{‘!mtiun of woealtls,
there swould be gmaminous HETEOITENT
abont the levebof public goads expenditure
i preferenves were also identend, In addi
tin, we clitb that o Bowen oquilibrium
with fax sharer propartoenal towenlth will
he Pareto optimal even i the paruneters
a, differ so fong as the w6 gre svnmuetri-
ciably distribted and uncorrelsted with
weadih
Fhis example suggesis g
abization. Suppuse the popy
tioned mto a number of tvpes of fndividu-
abs Tyvpes are distinguished by thoeir
wealth and covinin other observable dif-
ferences. Philferent persons of the same
fvpe Bave the suone wealth but may differ
moother, ;mw Wily nonehservable, charae-
teristics s that thedr preferences for pobe
Hie goods may ditfer. Suppose chat withiy
each tvne the marginal rates of substilu
tian for the pubhie pood are svimmetrieally
distributed ’\zm consuler the hvpotherical
ecanotny i which all persons of the same
Evpe are gesumed to have tiw Same Dy
ginul rate of substitation schedule, name
bv the mearn of such sehedules for persons
ol iheir fvpe in the aoye! ceonomy, For
this hvpothoetiont ewmum}'. gz%\'vf; FeaEo-
ble assumprions, o Lindahl equilibeium
extsts Thes Lindab! equolibriim assigns
a tax xhare to each tvpe. In sueh o oway
that, given Bis tax share, the smdividnal
uf Eim! tvpe whe has the mean {and,
becuuse of the wssumed svnmeiry)
the median mtensity of demand fm the
public gond within his grogp obiains i
vyuthibrivn exactly the sqrantity of publi
good that he desiras, 1 0s not hard, there
fore, that if the Lindabl shares from

sitnple pener
bafion is purti-

akeo

f13 Mo

the bypothetical veonomy nre ascigned in
the actnal economy, the Lindabl vquilils-
rium quantity of publie goods from the
hypotherioal economy will be o Bowen
vqm% briume quantity for the actual ccon
omyv. Farthermaore, it can be shown th
the Bowen equilibrinm thus obtained is
Pureto optunal, A detailed demonsteation
is found in ofn

Wt« culh an allocation
seribed above a preado-Lindahl equilib.
rivin Iy general, as we have shown
Bowen vquilibrium i not Pareto optinal
As iw well known, the informuational re
quirements for computation of Lindahl
vquilibrinm appear (o bhe unreasonable i
not mpessible, A promising  middte
groved 15 a pseade-Lindahl cquilibrium,
which b Pareto optimal but does not
require detatled knowledge of individual
preferences buar rather knowledge  of
averige preferences tor each tvpe. TU s
snrensonable to hupe 1o obtain and uxe
detatled knowledge of the preforenses of
each individasd s would be necessary (o
anplement a true Lindahl eguilibrivm,
Notonly would the vost of abtaining and
using soomuch informarion be prohibitive,
But there is alsa the so-called “froe vider
problem” namely i individead= are aware
that the information they reveal will af
feot their tuxes, they in general will have
an incentive to Halort the truth. However,
the task of estimating average preferences
for lavge groups is much less formidable.
For example, preferences of relatively
small samples from ench group could be
wsed (o make sueh estimates, 1 the sam-
ples are small relative to the population
1 good deal of resources van be expended
on studving then and on insulating same
ple members from incentives 1o fie For
detatled discussions of these isanes, sep
Bergstrom (41 and Kury (81

of the type de

Toward a Theory of Boondoggles
and Missed Opportunities

The analysis of the
suggests two possibie reasuns that a gove
cenment might spend  an efficient
armenant on public goods. These are

) The median voter does not get what

he wants,

Previows  secton
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{11t The median veter gets what he
wants but the marginal rates of
substiiution of voters are asym-
meiric.

There are a number of reasons why,
even in democracies, we might see imper-
fections of type (i) Hecent contributions
of Niskanen (113, Romer and Rozenthal
(12 and Denzau and MacKay (7} present
interesting analyses of a community in
which bureaucrats are able to exploit a
certain amount of monopoly power. Thus
the bureaucratic suppliers, whe wish to
increase the size of the public sector may
be able to manipulate the submission of
fiscal questions to the electorate in such
& wayv as fo force voters to make "all-or-
nothing” choeices. Thus in contrast to the
Bowen theory wherein the median com-
petitive demand for public goods 1s select-
ed, these theories suggest that a lavger
amoeunt, namely the median “all-or-noth-
ing” demand would be chosen,

Another explanstion of tvpe () is sug-
gested by recent experience with the prop-
erty tax. In many states, including Cali-
fornia and Michipan, popular elections
have traditionally approved millage rates
of property taxation which arve to stand
for a considerable length of time. These
states alse requirve frequent reassessment
of property to maintain a fairly constant
ratio of assessed to market value. Thus
when the price of residential property
relative to other gosds increases substan-
tially as it has In many places, there s
windfall revenue for govermments in
excess of that which volers intended. The
remedy for this sibuation would seem to
he much siimpler than the rather drastic
Hill passed 1 Califernia ar even the rela-
tively mild bil! passed in Michigan, All
that would be required is to have the voters
decide not on a millage rate but on an
annual real revenue for their govern-
ments. This could be paid for out of prop-
erty tax just as before and property could
be continually reassessed in proportion to
market value. Milluge rates would simply
be adiusted to maintain a level of real
purchasing power for the government that
is agreed on by voters,

A third possibility 1s that voters, know-
ing that individually they have little in-
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fluence, find that it 1 not worthwhile 1o
become well informed before voting, Thus
a vote s only a poor indicator of what
one’s Lrue interest would be if he took
the time to study the situation thoroughly.
This argument is less persuasive than it
might seem at first appearance since there
is a “law of large numbers” that applies
to mediang just as it applies to means,
Thus it individuals make independent and
unbiased. even if highly inaccurate, esth
mates of how much public goads they want
and if there are many voters, the median
vote ks very Hkely to be very close to the
outcome if everyone voted his self interest
aceurately, This analysis is presented in
more detail in Bergstrom and Goodman
(15 Of course if there 18 a svstematic bias
to individual misperceptions then these
may have an important effect on the
putcome even in large communities,

We next consider the efficiency of ma-
jority voting in providing public goods
when the distribution of benetits s highiy
asymmetric, Sheer arithmetic would sug
gest that a project that provides a greal
deal of benefit for a simall nomber of
persons and no henefits for most people
would be defeated by majority vote 1f paid
for out of general revenue regardless of
whether the value of benefits exceeds its
total cost. Similarly we would expect that
a project thar provides small benefits to
cach of many persons and seriousty harms
a few would succeed whether or not the
value of henefits exceeds the value of costs,
[ 15 then a bit surprising that a major
converny of critics of democratic govern
ment is the ability of intensely concerned
special interest groups o pass appropri-
ations for “boondoggles” or Lo pass tarnff
legisiation  despite  nearly  universal
agreement among experts that such tegis-
fation is socially melficient, Of course a
worthwhile project that benefits only a
few pecple can gain wide approval or at
least wide indifference if it s agreed that
the praject will be paid for mainly by its
heneficiaries. Alternatively such projects
can gain approval as part of a “package”
of legislation that offers several special
intergst groups projects o their liking.
This may take the form of either an
expiteit omnibus MlE or of informal “vote
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trading” o fegisiative hody,

Fuen though such arrangements can be
made, 1t remains 4 bit af o mvstery how
true “hoondoggles” can make their way
through the fegislative process. Perhaps
this s g consequence of an inherent insta
bibity by fhe determination of inconw dis
ivibution o demovracies. As s well
known, the game in which ineore is dis
tributed by majortte vate does not have
a vcore. Thos i omight be argued that
boonduggles are o consequence of manipu-
Lation of the agenda in a series of eleetions
where  there  are  ovclieal  majorities
Though this notien has some appeal, it
feaves one to wonder why such manipula-
o would not be performed with purely
redistributive programs which would not
volve the dead weight Juss assoriated
with a project whose vosts exeved (s bene
fis.

Here we explore an alternative view.
Suppose that the political svstem is at an
eauitibriom as far as purely redistributive
legistution Is concorned. That is, the fax
vodes and the distribution of wealth are
such that any change that is purely redis-
tributive witl he defeated, Uis might he
true despite the absence of w vore for the
magority voting game, H for example.
viters reeognize  thut further  change
wordd tead to evelival redistributions in
which they wre as hikely o do badly as
to do wellt H, a project Is proposed ehat
s tefficient in the sense that the cost
of the project exceeds s foral value o
the gainers, then no matter how 11x costs
are divided among the taxpavers, (here
would always he some porely vedistribu-
tive proposal that would be better for
evervone than the project and s proposed
method of finance. But we have assumed
that any such purely redistributive pro-
posal would be defeated Bt seems, there
fore. that in erder to explain the crearion
of hoondoggles, we have o argue either
that there does not exist an initial equilib-
rivan with respect to pure wealth distriba-
tion or allvrnatively that an inelficient
projectmay suceeed in the pelitical process
even thaugh a Poreta superior redistribu-
tienn would be defented,

Dawill tey to srgue that swhere o project
returns large benefits 1o a small portion

FAX LIMITATION 8

ef the population and small costs to a large
portion of the population. the project ma
receive majority support even though o
prre redistrtbution of wealth that is bet-
ter Loy everyone than the project would
tatl. The reason that this might be the
case is the following, A pure redistribution
is relatively eastdv understood and voters
can fuirly accurately ascertain their selt
mterest before voring. A complicated pro-
jeet invelving real vesourees is much less
casthy understood. Since most individual
vaters have Hetle at stake It is ot inds
vidually rational for them (o become well-
infornwed about the workings of the pro
oot The small namber of individials whe
will greatly benetie will find @ in their
nterest to spensd resaurees on wisleading
volers about their self-inierest and on
rewarding sympathetic members of the
legislature. Another way of locking at the
situation is to notice that the larger group
faces a much greater internal “free vider”
problem with respect 1o the productinn of
mformation than the smaller group. Thus
the majority will be less well-informed
than the intensely concerned idivideals
of the monority. We might ihen expeet
a namber of sneffivient bur plansible
sounding projects with 3 concentrated
group of beneficiaries topass. On the other
hand. it weold also be expected that vorers
would be gsware that special intevest
groups arve frequently going to try o trick
therm. Oue reasonable response on the part
af a veter who wishes to economize on
information s to vote against almost all
such projects. Such conservatisim would
reciice the number of boondoggles, bug
might adso lead individaals o vote agains
projects that they would favor if they traly
understood them. Thus we would expect
that where there are many bosndoggles,
there ave also many “missed opporta-
nities” of projects which i approprintely
financed and properly undersiood would
recetve nearly unuminous approval,

Thix paper has not produced a devisive
answer to the question of its tithe. In fact
the question may be it posed. One wonld,
after all, be surprised if the answier were
anything nther thax, “Yes, onsonw things.
but teo fittle is spent on other things”
Perhaps this analveis will be of some
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assistance in Hentifving which things are
which.

FOTNOTES

“Phe snabvars of Bowen's theovem and s extonslon
vocarried oui I omove furmal detad o Bergstrom

()]
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