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Abstract

This paper presents a model in which individuals live in households and are positively
sorted by wage. Home production is a household public good and spouses are assumed
to choose their time allocations non-cooperatively. The no-intervention equilibrium is then
inefficient. Through collective action the individuals can impose a tax on labour income, and
the revenue can either be returned in lump-sum fashion or in the form of in-kind provision of
a good that is combined with household production to generate a utility-yielding ”service”.
Given the inefficient household behaviour all voters support some degree of intervention,
but low-income voters prefer high tax rates and cash transfers, while high-income voters
prefer low tax rates and in-kind provision. The policy preferences are reconciled in a simple
probabilistic voting model where, in line with empirical evidence, we allow for a positive
income bias in voting participation. We find that the politically decisive voter has above-
mean income, and that the distance between the decisive and the mean wage increases with

bias and wage inequality.
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I Introduction

Governments spend a substantial fraction of their budgets on private goods, like health-care,
education services, child-care, housing, care for the elderly and the disabled, social work, and
so on. This phenomenon is shared by countries with different political histories and is by no
means temporary; for most European countries, its origins can be traced back to the radical
enlargement of the Welfare State that took place in the decades after World War II, and con-
tinues to be quite significant today. It is therefore no surprise that many authors have tried to
investigate why in-kind transfers constitute such an important item of public expenditure.

We can identify two streams of literature, one built on normative models, and the other on
positive models. Here, we are interested in the latter approach.! Recent attempts at studying
the political economy of in-kind transfers include Epple and Romano (1996b). In their model,
the government provides a private good financed through a proportional income tax (incomes
are fixed, i.e. taxation is non-distortionary); policy is determined by majority rule. Their
main finding is that the majority-preferred policy requires a positive level of public provision,
combined with the legal permission to supplement such provision with private purchases (see
also Epple and Romano, 1996a).

Our contribution is related to the Epple and Romano approach, but extends their framework
in several directions. For one thing, we let agents vote not only on the expenditure level, but
also on the expenditure mix, as our policy includes both a cash transfer and an in-kind transfer,
financed by a flat-rate, distortionary income tax (we have variable incomes). Moreover, we
recognize that most goods and services provided by the governments are actually substitutable
for, or complementary with, goods and services that can be produced at home, such as child
care, care for the elderly and the disabled, education and health services, etc. Therefore, we
employ a household production model as an appropriate environment in which to frame our
policy questions. Specifically, we employ a non-cooperative model of the family in the spirit
of Konrad and Lommerud (1995). The main implication of this is that family decision-making
turns out to be inefficient since household production acts as a household public good.

The inefficiency of laissez-faire provides a justification for corrective policy; in particular,
it implies that all voters will support some degree of taxation even if they themselves are

negatively affected by its redistributive effect. Given that our policy is multidimensional, we

'The normative literature usually sees in-kind transfers as redistributive devices — see Balestrino (2000) for

an overview.



do not use the standard median voter approach for analysing voting behaviour. Rather, we
employ a simple probabilistic voting model (see e.g. Lindbeck and Weibull, 1987). Doing this
also allows us to incorporate, in a natural way, the possibility of a positive income bias in
the political process. This is consistent with e.g. the observation that the probability of an
individual voting is positively related to her income. Under such positive bias, the politically
decisive agent has above-mean income; indeed, since all voters agree on having some public
intervention due to the inefficiency of laissez-faire, the political equilibrium does not collapse
if the winning policy is of the type preferred by agents with more than average income. In
particular, we show that the equilibrium tax is lower than required to correct for the externality
between partners, while public spending will be mostly on the uniform in-kind transfer. We can
also relate the tax/spending pattern to inequality and show that, with positive income bias,
more inequality is associated with less taxation and relatively more spending on in-kind rather
than cash transfers. This can be related to the fact, noted e.g. by Fernandez and Rogerson
(1999) and by Glomm and Ravikumar (2003) that, in the U.S. and elsewhere, policies favouring
the uniform provision of public education have been strengthened since the ’70s despite the
fact that income inequality over the same period has increased. Glomm and Ravikumar (2003)
argue that such uniformity in public provision is actually partly responsible for the increase
in inequality. We offer a complementary analysis in that we argue that exogenous increases in
inequality favour the implementation of policies of which uniform public provision of a private
good (such as education services) is a prominent feature.

There are several approaches to family decision-making, originating from Becker’s (1965)
and Gronau’s (1977) models of time allocation. The traditional approach to modeling house-
hold behaviour has been the unitary approach, which depicts the household as having a single
objective function. This approach has, in the light of mounting empirical evidence, however,
come under heavy attack under the last couple of decades. In its place, two approaches have
emerged: a cooperative bargaining approach which assumes efficiency, and a noncooperative
approach (essentially using Nash equilibrium).? The cooperative approach originated with the
bargaining models of Manser and Brown (1980) and McElroy and Horney (1981). More recently,
Chiappori has promoted the focus on efficient outcome in his “collective approach” and has —

together with several co-authors — devised a number of ways of testing the efficiency hypothe-

2On the interaction between cooperative and non-cooperative models, see Konrad and Lommerud (2000) and

Chen and Wolley (2001).



sis — see e.g. Chiappori (1988), Chiappori et al. (2002); the contributions by Apps and Rees
(1988, 1999) are also built around models of efficient household decision-making. Chiappori and
Browning (1998) argue that the main justification for assuming efficiency is that a marriage is a
prototypical example of game-theoretic repeated interaction, and hence, by the well-known folk-
theorem ought to sustain efficient outcomes. The reason for referring to repeated interaction
in arguing for efficiency is that static bargaining implicitly assumes the possibility of writing
binding contracts; such contracts are however highly implausible in the family context.

This impossibility of writing binding contracts regulating intrafamily behaviour suggests
that reasonable outcomes should be self-enforcing; this is of course exactly what is captured by
the noncooperative approach which relies on the standard Nash equilibrium concept. Hence,
we make our case for using the noncooperative approach from three angles. First, we would
argue that assuming legally binding contracts within the family is quite unrealistic — for more
on this see e.g. Anderberg and Balestrino (2003) and Cigno (1993). Second, we can point to
empirical findings that suggests that family outcomes are highly unlikely to be globally efficient.
A prominent example of this is the empirical study of divorce behaviour and changes in divorce
legislation. A testable implication of cooperation is that divorces are “efficient”; then, a move
to e.g. no-fault divorce should, with cooperative behaviour, have no effect on observed divorce
behaviour. Recent empirical studies by Friedberg (1998) and Gruber (2000), however, find
important evidence that a move to unilateral divorce law increased the divorce rate. Third, in
an extension we check the robustness of our results by examining the case of repeated interaction.
We show that our results generalize in a natural way as long as repetition does not allow the
sustaining of a fully efficient outcome. It should be note however that in many relevant areas
of family choice (e.g. the choice to have a child, the decision to educate the children in certain
types of school) decision reversal is costly or virtually impossible; for such cases, the argument
that partners can cooperate through repeated interaction is not entirely convincing and even a
static non-cooperative approach seems quite plausible. Importantly, several of these areas are
of direct concern to us because they are exactly those in which governments intervene more
often and more extensively.

The paper is organised as follows. Section II presents a simple non-cooperative model of
family decision-making. Section III discusses policy preferences. Section IV analyses voting
behaviour and political equilibria. Section V show that the results carry over to repeated

interaction and altruism. Section VI concludes.



I Household Choice

Consider an economy where agents live in two-member organisations called ”households” or
"couples”. Agents’ preferences are defined over a numeraire marketed good x and a ”household
service” H; the latter is public within the household but rivalrous across households (see e.g.
Konrad and Lommerud 1995).

Moreover, we use a household production approach a la Becker (1965), and assume that
the service H is produced using two inputs, one being the total effective time devoted by the
couple to household production, denoted d, the second being a publicly provided input, denoted
g. Prime examples of the sort of household public good that we have in mind would be child
care, children’s education and health, care for the elderly and the disabled, etc.

Each agent is endowed with one unit of time, which can be used either for market work or
for household production. The time endowment is converted into effective units of labour. One
effective unit of labour can produce either one unit of the marketed good = or one unit of the
input d. Agents differ in their productivities (and nothing else): a type-w agent has w effective
units of labour to allocate. Thus there are no comparative advantages across households.

We assume perfect positive assortative mating: couples consiste of agents with the same wage
rate, and can therefore be identified by the latter. While assuming perfect sorting is obviously
an analytically convenient exaggeration, positive sorting has a strong empirical foundation.
Moreover, evidence suggests that sorting has increased over the recent decades — see Mare
(1991) and Jargowsky (1996). The wage rate w has a distribution F' on a support W = [w_, 00),
w— > 0, and the associated density f is strictly positive on the entire support. We normalise
the total number of couples to unity, [ f(w)dw = 1.

For simplicity, we assume that the partners’ time-inputs are perfect substitutes,
d=w(h' +h7"), (1)

where ¢ is a typical agent and —¢ is her partner, and where h is the fraction of the time
endowment devoted to home-production. The couple’s own input d, which is effectively a
household public good, is then combined with the publicly provided input g which is uniformly
provided to all households by the government as an in-kind transfer. This combination generates

the service H,

H:H(gad)v (2)



where H (+) is increasing and strictly concave. This flexible formulation allows us to cover both
the case where d and g are complements and the case where they are substitutes. In order to
ensure interior solutions we do, however, rule out that g and d are perfect substitutes; more
particularly, we assume that g and d are both “essential” to production in the sense that,
H(0,d) = H(g,0) =0 for any d and g. In order to further simplify the analysis, utility for each

agent is taken to be quasi-linear,?

u' ="+ H(g,d). (3)

The government is assumed to observe only incomes, not wages or labour supplies. For
simplicity, the income tax is restricted to be linear (e.g. because administrative costs prevent
the government from implementing a non-linear tax). However, as we will see below, the simple
policy instruments that are at the government’s disposal can, given the assumption of quasi-
linearity, be used to implement a Pareto efficient allocation. The budget constraint for a typical

agent is
2t = (1 —t)w'(l—hd)+T, (4)

where 1 — h' is labour supply, ¢ is the marginal income tax rate and T is a non-negative poll-

subsidy. Substituting for z* in the utility function (3) yields
u'=(1-t)w'(l—h)+T+H g,d), (5)

where d is given by (1). Each agent chooses h® for a given value of h~%; maximisation over
the time allocation leads to the first order condition (where the subscript indicates partial

derivative)
Hg=(1-1), (6)
which can be solved for the reaction curve
K=o (h "', g,t). (7)

Note that T is not included among the arguments of the reaction function due to the quasi-

linearity assumption. The partner also optimizes h~¢ given h?, which, given that the partners are

3Note that we are not really distinguishing here between the production of the service H and the utility that
households derive from it. Nothing of importance would change, however, if we were to write u = = + V(H)

where V' is a concave and increasing sub-utility function.



identical, generates exactly the same reaction function. Furthermore, since agents are identical,
it is natural to focus on a symmetric equilibrium such that h* = h=* = h. It is easy to prove,
using standard techniques, that a symmetric Nash equibrium, in which both partners choose h
satisfying h = ¢ (h; wt, g, t), exists.

Note that the chosen time-input will generally depend on the wage. For that reason it is
more convenient to focus on pre-tax income, y = w(1— h) as the key endogenous variable. With
quasi-linear preferences, pre-tax income y is linear in w. More particularly, one can easily show
that, conditional on a policy all agents, irrespectively of type w, contribute the same value wh
to the own input d.> This in turn implies that pre-tax income can be written in an additive

form,

y(watvg):w_n(tvg) (8)

where 7 (t, g) = wh is the (constant-across-households) contribution to the input d per agent.

Note that this implies that population average pre-tax earnings are simply

ya (tvg) :wa*n(tmg)’ (9)

where the superscript a denotes a population average value. From this, we deduce that all

agents’ pretax earnings respond to policy in the same way,
ye =y =-n and y,=yg=-n, forallw. (10)

This will be useful when deriving the policy preferences of the agents. Finally, we note that the
comparative statics on (6) yield that pre-tax earnings respond negatively to an increase in the
tax rate ¢, but respond positively or negatively to an increase in g depending on whether the

publicly provided good is a complement to or substitute for household production d,

ye=-1,<0; yg=-n,<(>)0if g and d are complements (substitutes). (11)

1For a full characterisation of private provision equilibria, see Bergstrom et al. (1986, 1992).
To see this, note that in the symmetric Nash equilibrium, d = 2wh. It then immediately follows that, at the
Nash equilibrium, w and h enter in the characterizing equation (6) only in the product form wh. Hence n = wh

must be constant across household types.



III Preferences for Policy

In order to characterize the policy preferences, we have to introduce a government budget

constraint. The latter can be written in per-capita terms as

ty* (t,g) =T —g/2=0. (12)

We can hence let the cash transfer 7" be determined through (12) and write the preferences over

policy, given by the indirect utility function at the Nash equilibrium, as

v(t,g;w) = (1—t)y+ty* —g/2+ H (9,2(w —y)), (13)

where it is understood that y is the pre-tax income at the Nash equilibrium. The derivatives

with respect to the policy instruments are:

v = (Y" —y) +y: — 2Hays; (14)

vg =yg — 1/2+ Hy — 2Hqy,, (15)

where we used that all agents’ pretax earnings respond to policy in the same way. For analytical

purposes it is also useful to note that an agent’s type w does not appear directly as an argument

in (15).0

The Structure of Ideal Policies

We now proceed to examine the structure of the agents’ ideal policies. The main insight is
that low-income agents prefer large governments (in the sense of large income tax revenue) with
an expenditure mix biased towards the cash transfer so as to increase the progressivity of the
tax system; conversely, high-income agents prefer small government, with expenditures mostly
focused on the in-kind transfer.

We begin by sketching the set of Pareto efficient allocations, so as to set a benchmark.
The following lemma shows that, due to quasi-linearity, the publicly provided input g and the

privately provided input d are constant across all Pareto efficient allocation.

LEMMA 1 The set of Pareto efficient allocations differ only in terms of the allocation of private
consumption . Moreover, in any Pareto efficient allocation g and d are constant across all

household and are characterized by 2Hg (g,d) = 2H, (g,d) = 1.

To see this recall that y, = —n, which does not depend on w. Moreover in the symmetric Nash equilibrium,

H = H (g,2n(t,g)) which again does not depend on w.



Proof: See the Appendix.

The conditions characterizing the Pareto efficient g and d are standard Samuelson-type
conditions. Combining the observation that, at the Nash equilibrium, all agents choose the
same private contribution 1 (and hence the private input d is constant across household) with
the fact that, in any Pareto optimum, d and g are constant across household implies that a policy
with uniform provision and linear income taxation may indeed be capable of implementing a
Pareto efficient allocation. Note also that comparing the condition for the Pareto efficient
provision of d with (6) illustrates very clearly the inefficiency of the laissez-faire equilibrium (in
which the first order condition reduces to Hy = 1).

Manipulating the first order condition v; = 0 — where v; is given by (14) — using (6) and the
decomposition (9) yields a simple expression for the ideal tax of an agent of type w,

a

w—w

o=
2 21,

, (16)

where we recall that 7, > 0 since a higher tax rate encourages household production. (Recall also
that 7 is type-independent.) Thus, the preferred tax rate for a generic agent is the sum of two
elements, capturing efficiency and redistribution concerns. The first term is the ”corrective”
term; indeed, from (6) we see that, at ¢ = 1/2 the Nash equilibrium private contributions
n satisfy the Pareto efficiency rule 2H; = 1. The second term represents the redistributive
gain/loss to the agent; as usual, it is proportional to the difference between the mean wage
and the agent’s own wage, and it is positive for agents with below-the-mean wage and negative
for agents with above-the-mean wage. The distortionary nature of the tax is reflected in the
appearance of a measure of the impact of taxation on household production or income, 27, =
—21¢, in the denominator of this second term; intuitively the more responsive is home-production
(or equivalently income) to taxation, the less will an agent’s ideal tax t* deviate from the
“corrective tax” t = 1/2.

The message from (16) is straightforward: all agents acknowledge that an income tax rate
is useful for correcting the inefficiency stemming from household time being a public good, but
high-wage agents (w > w®) prefer a tax rate below the corrective level in order to avoid too
much redistribution, whereas low-wage agents (w < w®) prefer a tax rate above the corrective
level to generate redistribution. The agents with mean income (wage), whose preferred policy

corresponds to the utilitarian optimum, opt to set the tax rate at exactly the corrective level



t* = 1/2.7 Note that the ideal tax t* is in general monotonically decreasing in the agent’s type.
The first order condition with respect to the in-kind transfer v, = 0 — where v, is given
by (15) — can also be manipulated, again using (6), to yield a characterization of an agent’s

preferred in-kind provision,
2H;=1—(1— 2t*)2ng. (17)

This form is illuminating for comparison with the Pareto efficiency condition 2H, = 1.
Indeed, consider the mean-wage type w®. This type of agent supports ¢* = 1/2 implying that
the Samuelson-type condition 2H; = 1 hold; (17) then reveals that at mean-wage type’s ideal
policy the other Samuelson-type condition, 2H,; = 1, holds as well. Hence the mean-wage
type supports a policy that implements a Pareto efficient allocation. This reflects the fact that
the mean-wage type, behaving exactly like a utilitarian social planner, is unaffected by the
redistributive effect of income taxation and hence chooses a policy solely based on efficiency
considerations.

In order to gain further insight into the agents’ ideal in-kind provision levels, we exploit the
fact that the first order condition vy, = 0 — or, equivalently, (17) — does not directly contain
the agent’s type w. This implies that the first order condition vy, = 0 defines a single locus in
(t,g)-space along which all agent’s ideal policies will be located. We can then study this locus
to check how the ideal g varies with the ideal ¢t. Indeed we will show that the locus must have
one of three possible shapes, as depicted in fig. 1.

Thus let g be an implicit function of ¢ defined through (17); totally differentiating with
respect to ¢ and solving for ¢’ (t) we obtain, after some manipulations,

g/ £ — _(1_2t)77tg :
(Hgg - Hgg/Hdd> + (1 =2t)n,,

(18)

where Hyy — Hgg /Hgq < 0 by concavity of H and the entire denominator is negative by the
second order condition of the agent’s maximisation problem inherent in the Nash equilibrium.

From (18) we see that the sign of ¢’ (¢) depends on that of 7,, and on whether ¢ is smaller

"Note that the utilitarian objective function can be written as

/v(t,g;w)f(w) dw = —n(t,g) — g/2+ H (9,27 (t,g))

which is exactly the indirect utility of the average type v (t, g; w®).

10
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g(t)lntg<0

12

Figure 1: Alternative ideal policies

and larger than 1/2. For the simple case in which 7,, = 0, g (t) is clearly constant.® In words,
the agents have different attitudes concerning the extent of redistribution, and hence on the
financing of g, but they all agree that ¢g should be provided at the Pareto efficient level. In this
particular instance, we can thus draw a straightforward conclusion concerning the preferred
mix of public expenditure: since high-wagers prefer a smaller government (lower ¢ and thus less
income tax revenue) than low-wagers but all agree on the same level of public provision g (and
hence the same total expenditure on g), it follows that the former favour an expenditure mix
biased towards the in-kind transfer, while the latter prefer that relatively more resources are
allotted to the cash transfer T

If n,, # 0, we have instead, perhaps somewhat surprisingly, that g'(t) switches sign at
t = 1/2. In particular, the locus g (t) reaches a minimum at ¢t = 1/2 when 7,, < 0 and
a maximum when 7,, > 0, respectively. Thus, in the first case all agents except the mean-
wage type prefer overprovision of g relative to the Pareto efficient level, while in the second
case all agents except the mean-wage type prefer underprovision. Moreover, if the ideal tax
t* is monotonic in an agent’s type w, then from the shape of the locus g (-) we see that when
M4 7 0 agents at very top and the very bottom of the income distribution prefer levels of public
provision farther away from the Pareto efficient level than do middle-range wage-types.

What is the intuition for the result that all agents agree to distort the provision of g in

8The conditions under which 1, = 0 are involved, containing third derivatives of H. To see this, note that

from (6) we obtain that n, = —1/2Hgq whereby, differentiating again yields that Nig = ﬁ (Hddg — Hyaqq ﬁ—jg—).

11



the same direction relative to the Pareto efficient level? When n,, # 0, changes in g alter
the responsiveness of the agents’ time allocations to taxation (7, is not constant); therefore,
by under- or overproviding ¢ the agents can reduce the extent to which ¢ # 1/2 distorts the
time-allocation. Suppose e.g. that 7, <0 (and recall that n, > 0). Consider first a low-wage
agent whose ideal tax, for redistributive purposes, is t* > 1/2. This tax rate “over-encourages”
household production; if this agent then supported the Pareto efficient level of g this would result
in an inefficient input mix in the production of H. Hence, order to mitigate this inefficiency the
agent instead supports a slightly larger g since this reduces the responsiveness of the agents’
time allocation to ¢, thereby improving the input mix. Conversely, consider a high-wage agent
whose ideal tax it t* < 1/2. This tax rate “under-encourages” household production. In order
to improve the efficiency of the input mix into the production of H, this agent too will hence
support a level of g that makes the time allocation less responsive to taxation, i.e. he too will
support a level of g in excess of the Pareto efficient level.

When 7,, # 0 conclusions about the preferred expenditure mix are somewhat more involved,
and depend, among other things, on the shape of the wage distribution. In general, however,
taking any pair of agents on opposite tails of the distribution with a preference for the same
level of g, it will be the case that the high-wage agent prefers a smaller government, and hence

an expenditure mix biased towards the in-kind transfer.

IV Two-Party Electoral Competition

We now turn to considering how the voters’ preferences are reconciled through a political process.
Given our focus on a two-dimensional policy package (¢,g) (T is being determined through
the revenue constraint) we adopt a specification of the political process that, while similar to

9 in particular, we consider two-

majority voting, is capable of handling multiple dimensions;
party electoral competition in a standard probabilistic voting model.
This approach underlines that, from the point of view of the candidates, there may be

uncertainty on whether and how the citizens will vote for a proposed policy platform; so, for

9Existence of a Condorcet winner (coinciding with the median voter’s preferred policy) under simple majority
voting can still be guaranteed if either the ”single-crossing property” (Gans and Smart, 1996) or the ”intermediate
preferences condition” (Grandmont 1978) are satisfied. In a nutshell, these are alternative ways of converting the
conflict over multidimensional policy into a unidimensional conflict, exploiting the fact that agents differ only

along one dimension. However, these conditions do not hold in general in the current framework.

12



example, a candidate may perceive the probability that a voter will vote for her as a function
of the ”distance” between her platform and that of the other candidate. More formally, it
is assumed that there are two candidates (or parties) A and B that simultaneously announce
platforms (t4,g4) and (tp,gp). The agents then vote for their most preferred candidates and
the winning candidates finally moves into office and implements her winning platform. For
simplicity we assume that each candidate is purely office-motivated and selects her platform in
order to maximise her vote share.'’

In our model of electoral competition we also allow for the fact that the probability of an
individual participating in voting is positively related to her income. Many observers have noted
that such a positive relationship between income and voter participation rates exists. Greene
and Nikolaev (1999) presents evidence for the US for the years 1972 to 1993 which shows that
voter participation generally rises monotonically with income. Benabou (2000) summarizes a
range of evidence that suggest that income is positively related to active participation in politics
in many dimensions, including active voting. Taking this into account allows us to consider the
implications of positive income bias in the political process. In particular, a positive association
between income and the act of voting will lead the political competitors to target their policies
more towards the high-income agents.

After describing the political equilibrium we turn to a brief analysis of the impact of the

degree of income bias and of increasing inequality given positive income bias.

Selecting an Equilibrium Policy

In order to capture the possibility of an income bias arising from systematically different rates
of participation in voting, we introduce 7 (w) as the probability that a type-w agent actively
votes. Furthermore, each individual’s voting behaviour is affected by some idiosyncratic taste
shock o which is a random variable with cumulative distribution function ®.!' The distribution
® is assumed to be symmetric around zero and unimodal. Note also that ® is assumed not to
vary with an agent’s wage: a key finding in the literature is that candidates want to target the
policies towards voter groups whose voting behaviour is more predictable (in the sense that o

is less variable). We choose to highlight a different mechanism, viz. the positive relationship

10The more natural assumption that the parties maximise their probability of winning would not change
anything of substance, but would require the use of two, as opposed to one, taste shocks (see below).

1A common interpretation of the taste shock is that it represents the voter’s ideological attachment to a party.
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between income and voting participation. Hence we choose to assume that the voting behaviour
of any actively voting agent is equally predictable.

If voter ¢ participates, he votes for candidate A if and only if
v (tA,gA; wi) > v (tB,gB; wi) + o', (19)
Using the symmetry assumption we then see that, of the active voters of type w, a fraction
® (v (t), 955 w) — v (t—5, 955 w))

vote for candidate j. It then follows that candidate j’s share of the total votes is

= / T (w) @ (v (t, 953 w) — v (5,95 0)) f (w) du, (20)

where 7 (w) = v (w) /7* is type w’s “relative voting frequency” (defined as the voting frequency
of type w relative to the average voting frequency in the population).

Each candidate j chooses her own platform (t;,¢;) in order to maximize 7; taking the
other candidate’s platform (¢_;,¢—;) as given. Since the candidates are symmetric we focus
on a symmetric Nash equilibrium, that is, an equilibrium where both candidates choose the
same platform. The first order conditions for platform optimality, evaluated at a symmetric

equilibrium, then state that

@' (0) / 7 (w) vy (5,953 w) f (w) dw = 0, (21)
@' (0) / 5 (w) vy (1. 953 w) f (w) dw = 0. (22)

Since @' (0) > 0 these equations tell us that the platform chosen by both candidates maximizes

a particular weighted average of the voters’ utilities, viz. it maximizes

0= / 5 (w) v (¢, g w) f (w) dw. (23)

For simplicity we assume that 2 is strictly concave in (¢, g) and we shall refer to the policy that
maximizes () as the equilibrium policy.

The objective function 2 can be simplified further using (13) and (8). In particular, let
f (w) =7 (w) f (w) denote the voting frequency scaled density (note that f (w) has the proper-

ties of a density in that it is non-negative and integrates to unity). We then obtain that

Q=w+t(w*—w)—n(tg)—g/2+H(g2n(tg)), (24)
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where w is the average wage when using the voting frequency scaled distribution,

a= [wfwde, (25)

The type w can be referred to as the decisive type since the equilibrium policy is simply the
ideal policy for an agent of type w. Hence the equilibrium policy (¢, g) is characterized by the
following two conditions,

1 (w*—w)
t=—+——; H,=1-(1-2t)2n,. 2
s+ H=1- (-2, (26)

All the properties of ideal policies apply: in particular, the equilibrium tax rate is above the
corrective level of 1/2 if w < w® and below the corrective level if w > w®. Moreover, if n,, = 0,
the equilibrium public provision g will be at the Pareto efficient level irrespective of the identity
of w. For simplicity, we will base our discussion of the equilibrium policy in the remainder of
the section on this case; extensions to the case in which 7,, # 0 are straigthforward from the

above discussion.

The Effects of Income Bias on Policy

A natural way of defining income bias in the political process is to say that there is positive
income bias if voting participation is increasing in income, 7' (-) > 0. As argued above we view
this as the empirically relevant case (as opposed to negative income bias, 7/ (-) < 0). Since the
candidates target their policy platforms more towards groups that are more likely to actively
vote we would then expect that, with positive income bias, the equilibrium policy is one that is

preferred by an agent with above-mean wage. The next proposition verifies this.
PROPOSITION 2 If~' (w) > 0 for all w € W, then w > w®.

Proof: See the Appendix.

The natural benchmark case is that of no bias (voting participation v (-) being constant)
where the average type w® is decisive and the selected policy implements a Pareto efficient
allocation. Set against this benchmark we see that positive income bias changes the mix of
government expenditures towards in-kind transfers. The argument is the same as above: under
the assumption that 7,, = 0 the expenditure on g is independent of the degree of income bias.
However, with no income bias t* = 1/2; while with positive income bias t* < 1/2. Thus with
positive bias income tax revenue is smaller, whereby T" must be smaller, implying that cash

transfers constitute a smaller share of government expenditures.
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Is it possible to say that one country has more positive political income bias than another
country, and if so, what are the predictions for policy? An answer to the above question clearly
requires a way of ranking income biases. One intuitive way of defining “more positive income
bias” is take any given wage w € W and ask what is the share of active voters with wage
less than w: more positive income income bias then naturally corresponds to that share being

smaller.

DEFINITION 1 Let country q and country k have the same wage distribution. Country q then
has more positive political income-bias than economy k if, for every wage w € W, the fraction

of active voters who have wage less than w is smaller in economy q than in economy k.

Using the same notation as before, the relative voting frequency of a type-w voter in country
q is 7, (w) = 7, (w) /vg, and f(; (w) = 7, (w) f (w) is the country-¢ voting frequency scaled
density; corresponding variables and functions are defined analogously for country k. We then

have that

Wy = /wﬁl (w)dw; wy = /wﬁc (w) dw, (27)
i.e. wg and wy, are the decisive agents in the two countries. We can then prove:

PROPOSITION 3 If country g has more positive political income-bias than country k, then wy >

Wi -

Proof: See the Appendix.

Thus, we see that, very intuitively, more income bias increases the wage of the politically
decisive agent. Hence the model predicts that countries in which low income groups are less
active in the political process will not only have smaller governments (in the sense of lower tax
rates and tax revenues) but also a mix of government expenditures more focused on in-kind

transfers and less focused on cash transfers.

The Effects of Inequality on Policy

Next, consider the effect of increasing inequality. In particular, suppose that the wage distri-
bution is affected by a mean-preserving spread. Note that, due to quasi-linearity, this does
not affect equilibrium policy in the case where there is no income bias in the political process.

However, it may do so when there is positive bias. To see this assume that v (:) is strictly
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increasing and continuous. Moreover as the support of the wage distribution is [w_,00) it is
natural to assume that v (w) is also (weakly) concave.'? We can then show that, as long as 7 (-)
is not too concave, then a mean-preserving spread in wages increases the type of the decisive

voter. We first define what we mean by “not too concave”.

ASSUMPTION 1 ~ (+) is strictly increasing, weakly concave, and R (w) = —wy" (w) /v (w) < 2

for all w e W.

The condition that R (-) < 2 is equivalent to wvy (w) being convex, which when combined
with 7 (+) being concave is a sufficient condition for the identity of the decisive voter to increase

in response to a mean preserving spread in wages.

PROPOSITION 4 Let «y (-) satisfy Assumption 1. Then w is increased by a mean-preserving

spread in wages.

Proof: See the appendix.

Intuitively, with positive income bias, if there is more inequality then the decisive voter is
farther away from the average agent. Hence the model predicts that more unequal countries will
adopt policies with smaller governments (in the sense of lower tax rates and lower tax revenue)

and larger share of expenditures being spent on in-kind provision rather than cash transfers.

V Extensions

In this section we check the robustness of our results by doing two natural extensions. First,
we consider what happens if, due to repeated interaction, the partners are able to sustain some
cooperation. Second, we consider what happens if partners are altruistic towards each other.
The conclusions from both extensions are the same. Either repeated interaction or altruism
reduces the inefficiency of the no-intervention equilibrium. This in turn implies that a tax
t < 1/2 can restore efficiency. Actually, the only modification of the previous findings concerns

the equilibrium level of the marginal tax ¢; all other results remain unchanged.

2Note that ~ () cannot be globally convex (since it would imply that v (w) — oo as w — oo contradicting
that v (w) is a fraction). Thus + (-) has to be concave somewhere, and it is natural to assume that it is globally

concave.
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Repeated Interaction

For simplicity we limit our attention to the simplest case of symmetric subgame perfect equi-
libria supported by trigger strategies where a deviation triggers repetition of the static Nash
equilibrium. The horizon is infinite and the agents discount the future at rate § € (0,1). Note
that 6 may reflect not only the rate of time preference but also a constant exogenous divorce
risk; hence we can associate more volatility in marriages with a lower value of §.!3

Our first task is to characterize how much cooperation can be sustained through repeated
interaction. It turns out to be convenient to focus on the physical contribution 17 = wh. Hence
consider a type-w couple attempting to support the contribution n* by each partner in each

period. If n* can be sustained, the per period utility for each spouse is
w=0-1)(w—n)+T+H(g,27"). (28)

Consider then an agent who deviates. The optimal deviation from the proposed play n*,
denoted 7, satisfies (1 —t¢) = Hgy (g, + n*) which implies that the total contribution in the
period of the deviation, 17 + n*, is exactly the same as the total contribution in the static Nash
equilibrium, 27 (t,g). Let u and u denote the period utility during the deviation and in the
static Nash equilibrium respectively; by standard argument n* can then sustained if and only if
the discounted stream of utility from cooperating exceeds the discounted stream of utility from
deviating, u*/ (1 — 6) > (u — u)+u/ (1 — ¢). Simple manipulations shows that this is equivalent

to the following condition

H(g,2n") = H(g,2n) 2 (2-6)(n" —n) (1 = 1), (29)

where 7 = 7(t,g). There are three things to note about (29). First, it does not depend on
family type w. Second, due to concavity of H, the range of n* that satisfy (29) forms an
interval [ﬂ, ﬁ] which depends on ¢ and g. Third, the lower bound is simply the static Nash
equilibrium contribution, n = 7 (¢, g). It is also useful to consider the comparative statics on the
upper limit to cooperation, 7 (¢, g); from a simple first-order approximation (see the Appendix)

we obtain the following:

3 Think of match quality as being “high” or “low”. A couple remains married as long as the match quality
is high, but divorce when they fall out of love, which happens with a fixed exogneous probability. Upon divorce
they each immediately find new partners, again with the same wage rate; newly matched partners cannot observe

each other’s play with previous partners.
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LEMMA 5 The upper bound 7 (t, g) is increasing in 6 and t, and is increasing (decreasing) in g

ifHdg >0 (alt. Hgyy < 0).

Proof: See the Appendix.

A couple chooses n* € [1,7] in order to maximize discounted welfare u*/ (1 — §). Trivially
this implies that all families choose the same contribtion; moreover, due to the inefficiency of
the static Nash equilibrium, the optimal choice is either interior or it is the upper bound 7.
However, we assume that ¢ is low enough that the inefficiency cannot be completely eliminated
through repeated interaction alone.

Consider then the agents’ policy preferences. Eliminating 7" using the government’s budget
constraint we obtain that the per period utility achieved by a family of type w (slightly abusing
our previous notation) is

v(t,gsw) = n*g%i{(l —t)(w—n")+t(w* —n") —g/2+ H (9,20}, (30)

where n® indicates that a couple, when deciding on their own behaviour, takes the behaviour
of all other agents as given. Note that any type w > w® prefers a policy such that all families
choose to make the largest sustainable contribution 7 (¢, ¢).'* Intuitively, while all agents may
support some positive marginal tax on income in order to encourage household production,
above-mean wage agents will never support an “unnecessarily high” tax. Since, with positive
political income bias, the decisive voter has wage w > w® we can focus on policies such that

n* =7 (t,g). We then have that the ideal tax for a generic type w satisfies
v = (w* —w) — [L = 2Hq (9, 27)] 7, = 0. (31)

Using the first order approximation employed in the appendix it is easy to see that type w’s

ideal tax is

t*N1—5+(w“—w)
T2-6" 2-6)7,

(32)

which is a direct generalization of the static case (6 = 0) and shows that an agent’s ideal tax is

generally a monotonically increasing function of her type w. Turning to the in-kind provision

4 The argument is straightforward by contradiction. If the policy is such that all families choose an interior
contribution n*, then (1 —t) = 2H4 (g,2n™). But then, by the envelope theorem, v, = w* —w — tn; < 0 which is

negative for all w > w® since i} > 0.
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g, we obtain the following characterizing an agent’s ideal g,
_ 1 _ .
vg = Ty — 5 + Hy (9,20) + 2Ha (9,27) 7y = 0. (33)

Note that the mean wage type once more supports a policy that implements a Pareto efficient
allocation: setting w = w*, (31) and (33) imply that 2H; = 2H, = 1. As in the static case, w
does not enter (33) directly, which thus identifies a locus in (¢, g)-space along which all agents’
ideal policies will be located. Totally differentiating through (33) with respect to ¢ we obtain
the slope of the locus,

(2-8)(1-1) - 1),
i (H2)— HogHaa) — (2= 8) (1= 1) = 1)7

g (t) = [ : (34)
which generalizes the static case. As in the static case we obtain that all agents (except w?)
support over-provision of g relative to the Pareto efficient level if 7, < 0 and under-provision

if 7, > 0.

Altruism

Altruism also naturally reduces the inefficiency of the no-intervention equilibrium: with altru-
istic preferences, the agents at least partially take into account the benefit to the partner when
deciding on the own time allocation. This effect again reduces the marginal tax rate required
to restore efficiency. To illustrate this, we return to the static framework and assume that each

agent’s total utility is a convex combination of the own utility and that of the partner
U= a (l‘l +H (g,d)) +(1-a) (zii + H (g,d)) (35)

where a € [1/2,1] is the weight that agent 7 places on the own utility and (1 — «) is the weight
place on the partner —i. This simple formulation preserves quasi-linearity and gives a simple
parameterization of altruism. o« = 1 corresponds to the “selfish” case examined above while
a = 1/2 can be labelled “balanced altruism”. The symmetric Nash equilibrium now satisfies
a(l—t) = Hg(g,2n) where n = n(t, g) is the individual contribution chosen by all agents in the
population. An agent’s indirect utility at the Nash equilibrium is still given by (13), whereby
the derivatives (14) and (22) are unchanged.!’

15 At the symmetric Nash equilibrium agent ¢ and her partner —i obtain the same “own utility” z* 4+ H; hence

the weighted average collapses to ' + H. Moreover, the linearity property (9) still holds.
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It immediately follows that the mean wage type w® still supports a policy that implements
a Pareto efficient allocation. More generally, using the characterization of the symmetric Nash
equilibrium to characterize the ideal tax for a generic type w we obtain the following general-
ization of (16),

(2a—1)+ (w‘l—w)'

t* =
2a 2am,

(36)

The first term in the ideal tax restores the Pareto efficiency condition 2H; = 1. Note that
this corrective tax is less than 1/2 whenever o < 1 and is zero if and only if altruism is
balanced. However, types w # w® deviate from this corrective tax in order to reduce or
encourage redistribution. The ideal g still satisfies (22) and it is straightforward to verify that
the properties derived in Section III carry over: all agents support the Pareto efficient g when
Nty = 0 while all agents (except w?®) support over-provision of g relative to the Pareto efficient
level if 77, < 0 and under-provision if 77, > 0.

Repeated interaction and altruism thus both contribute to make the no-intervention equi-
librium less ineflicient; relative to our main case, a smaller tax rate on labour income is required
to restore equilibrium, but in all other respects the structure of the agents’ ideal policies re-
mains unchanged. Also the properties of the political equilibrium carry over: if there is positive
political income bias, the equilibrium ¢ is too low to restore efficiency, and more income bias
and more inequality can be expected to lead to lower tax rates and a larger share of in-kind

transfers in the government’s expenditures.

V1 Concluding Remarks

We have presented a model in which the composition and size of public spending are determined
through a political process. Agents differ in wage rates, and live in households positively sorted
by wage; decision-making within the household is inefficient since time devoted to household
production benefits both partners but the partners interact noncooperatively. There are three
policy tools, a labour income tax rate, a cash transfer and an in-kind transfer. Policy preferences
vary with type. Low-wagers prefer tax rates above the level that would correct the ineffiency
in household production, while high-wagers prefer to keep the tax rate below the corrective
level. Instead, all agents agree on implementing the Pareto efficient level of the in-kind transfer
(unless a deviation from this level triggers a benefical reduction of the distortionary impact of the

income tax). Thus, in general, high-income agents prefer an expenditure mix biased towards the
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uniform in-kind transfer. Under the empirically plausible assumption that voting participation
is positively correlated with income, the equilibrium policy will be of the sort preferred by high-
wagers. Thus, political income bias affects both the size of government and the composition of
government expenditures. We have also shown that this effect can be accentuated by increased
inequality, consistently with the observation that policies strenghtening uniform public provision
of, say, education and increasing income inequality often coexist.

One way of looking at the above analysis is to think of it as an exploration into the rela-
tionship between family exchange networks and the nature of the Welfare State. Traditionally,
services like, say, care of the elderly were provided within the family; increasingly, in the last
decades, they have become a public concern. Why? A possible approach is to note that, as
enforceable contracts between family members cannot be written and learning through repeated
interaction is not always possible, such services may well be provided inefficiently in a laissez-
faire economy. Thus, a collectively rational response to this situation is to let the State take
care of them. The need to correct for the inefficiency may however conflict with the citizens’
preferences for redistribution; in particular, low-income agents might prefer a policy package
with a high redistributive impact, even if that means that the inefficiency is only imperfectly
remedied. Positive income bias in voting participation implies that this will not happen at the
political equilibrium: policy will be mostly targeted at efficiency aims. The model thus predicts
that (uniform) in-kind transfers will constitute a relatively more important item of expenditure
for governments that are less concerned with redistribution. The remarkable share of public
spending devoted to private goods and the tendency of high-income people to get more involved
in public life, two stylised facts that under the prevailing interpretation of in-kind transfers as

redistributive devices would not sit comfortably together, can then be reconciled.

Appendix

Proof of Lemma 1. Consider the Pareto problem of maximizing the utility for an arbitrary
type wg € W, subject to utility requirements u (w) for all other types and to an aggregate
resource constraint, by choice of private consumption z (w), household time h (w) and public
input g (w) for each type w € W. (More generally it would be possible to differentiate among

agents of the same type or between spouses. However, from the analysis below it should be
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clear that that would not be Pareto efficient.)

max x (wo) + H (g (wo) , 2woh (wo))
(z(w),h(w),g(w))
s.t. x(w)+ H (g9 (w),2wh (w)) >u(w), forallweW\{w} (uw)f(w))
and Sz (w) +g(w)/2—w(l—h(w))]f(w)dw<0 (A)

(A1)

Forming the Lagrangian and differenting with respect to x (w), h (w) and g (w), we obtain

oL
o = ) = AL f (w) =0 (A2)
affw) — [ (w) 2HY — N wf (w) =0, (A3)
oL 0 M o —
o = |y =5 | Fw) <o (Ad)

where H" is short-hand for H (g (w),2wh (w)). From (A2) p(w) = X for all w. (A3) and (A4)
then yield that 2H; = 2H, = 1 for all w € W which implis that wh (w) and g (w) (and hence

H™) are constant across all types and independent of the allocation of utilities u (). W

Proof of Proposition 2. The proof uses the following well-known mathematical result.

LEMMA A.1 If [T (w) f (w)dw = 0 and there exists wo such that T (w) < (>)0 for all w <
(>)wo, and if A (w) is strictly increasing, then [ A (w)T (w) f (w)dw > 0 with strict inequality

when the distribution F' is non-degenerate.

Using that f (w) = 7 (w) f (w) integrates to unity the difference @ — w® can be written as

follows

We can then apply the above Lemma with I' (w) = w — w (which switches sign and integrates

to zero) and A (w) =7 (w) (which is strictly increasing by assumption). Thus w > w®. W

Proof of Proposition 3. We first prove the following useful fact about means.'®

LEMMA A.2 Let w ~ F with support [w_,o0). Then w® = w_+ [° (1 —F (w))dw.

'“The proof involves evaluating [ wf (w) dw through integration by parts, selecting — (1 — F'(w)) as a primitive

for f(w).
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We can now apply this Lemma to calculate wg using that the CDF associated with the
scaled density f; (w) is simply
I Y / / 1 v / /
Fq(w):/ fq(w)dw:—a ’yq(w)f(w)dw. (Ab)
0 Yq Jo
Since ﬁ'q (w) is simply the fraction of all active voters in country ¢ that have wage no larger

than w, f’q (w) < Fy, (w) for all w € W by the assumption of the proposition. The result then
immediately follows from applying Lemma A.2. W

Proof of Proposition 4. Note that R (w) < 2 for all w is equivalent to w7y (w) being globally
strictly convex. Moreover, 7 (w) is weakly concave by assumption. A mean-preserving spread in
w then (weakly) decreases v* = [ (w) f (w)dw (that is, total voter participation) but (strictly)
increases [ w7y (w) f (w)dw. Thus a spread in w strictly increases @ = (1/9%) [wy (w) f (w) dw.
|

Proof of Lemma 5. The comparative statics of 77 are complicated by the fact that 7 (¢, g) also
depends on ¢ and g. Some results are easy to show, e.g. that 7, = 0 when Hg, = 0. However,
to gain more insight it is convenient to use a first order approximation of the characterization

of 7. 7 (t, g) satisfies (29) with equality; rearranging yields

H(g,2n)—H(g,2n) _(2-6) .,
= =511, (A6)

A first order approximation to the left hand side of (A6) is simply Hy (g, 27). (To see this take

the first order Taylor polynomial approximation to H (g, ) about d = 277 and rearrange.) Hence
we will work with the simple approximation Hy(g,27) = ((2—06) /2) (1 —t). Using that H is

concave, the results are immediate from this characterization. W
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