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Abstract
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1 Introduction

It is well-known that credit market imperfections affect human capital investment decisions.1

Credit constraints reduce the ability of agents to smooth consumption, which in turn reduces

the benefits from the accumulation of human capital. A natural conjecture, then, is that credit

constraints affect preferences for government spending on human capital policies, that is, public

policies that increase the returns to human capital accumulation. Note that human capital policies

are not limited to expenditures on public education. For example, expenditures on public health

have an impact on the returns to human capital accumulation by increasing life expectancy and

decreasing morbidity.2 Some forms of public infrastructure spending can also be regarded as hu-

man capital policies. For instance, access to potable water and sanitation has an (indirect) impact

on the returns to the accumulation of human capital by increasing health outcomes.3 Also, better

transportation infrastructure can help increase access to schools and health care.4

In this paper, we develop a model of voting behavior to understand how credit constraints

affect preferences for government spending on human capital policies. We obtain two results.

First, that credit market frictions can lead poorer societies to prefer less government spending on

human capital policies than richer societies. Second, that a reduction in credit market frictions can

increase a society’s demand for government spending on human capital policies, with this increase

greater in poorer societies. We also provide some evidence in support of our results about the

impact of credit market frictions on government spending on human capital policies.

The environment we consider is as follows. There is a continuum of mass one of agents who

live for two periods and differ only in terms of their wealth (or period-one income). In the first

period, the agents decide how much to borrow or save and how much human capital to accumulate.

An agent’s income in the second period depends on his investment in human capital. The govern-

1See Lochner and Monge-Naranjo (2012) and the references therein for evidence of the impact of credit constraints
on the accumulation of human capital in children and young adults.

2Jayachandran and Lleras-Muney (2009) and Oster et al. (2012) provide evidence that increases in life expectancy
have a positive impact on human capital investments. There is also evidence that improvements in child health care
increase school attendance, see, e.g., Bleakley (2007), Bobonis et al. (2006), and Miguel and Kremer (2004).

3See Behrman and Wolfe (1987), Lavy et al. (1996), and Lee et al. (1997) for some evidence.
4See Gertler and Glewwe (1990) and Lavy (1996) for evidence on the impact of transportation infrastructure on

school attendance.
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ment has a budget that it can either spend on human capital policies or on direct cash transfers.

The returns to human capital accumulation increase with the per capita spending on human capital

policies. The government policy is chosen by majority voting.

We first analyze the benchmark case in which credit markets are perfect. We show that policy

preferences are independent of wealth in this case, so that the per capita government spending on

human capital policies does not depend on the distribution of wealth in society. In order to un-

derstand this result, notice that a higher per capita government spending on human capital policies

increases the gains to human capital accumulation, and thus income in period two, but decreases

disposable income in period one. An agent benefits from this to the extent that he can transform

part of his higher period two income into period one consumption. Hence, when agents can smooth

consumption perfectly, they all favor the same per capita government spending on human capital

policies, namely, the spending that maximizes their net gain from accumulating human capital.

We then analyze the main case in which credit markets are not perfect. We capture credit con-

straints by assuming that only a fraction of the agents’ income in period two can be collateralized.5

We first show that the median voter theorem holds in our setting, that is, that the policy chosen

by the government is the policy most preferred by the agent with median wealth. We then use

the median voter theorem to establish the following two comparative statics results: (i) that the per

capita government spending on human capital policies increases with the median wealth in society;

and (ii) that a reduction in credit market frictions increases the per capita government spending on

human capital policies, with the increase greater in poorer societies.

The result that per capita government expenditures on human capital policies increase with

median wealth is intuitive. Indeed, in the presence of credit constraints, the ability of agents to

smooth consumption, and thus benefit from human capital policies, is increasing in their wealth.

The result that a reduction in credit market frictions increases the per capita government spend-

ing on human capital policies, and that this increase is greater in poorer societies, is also intuitive.

Indeed, a higher borrowing limit allows better consumption smoothing. However, for a given bor-

rowing limit, an agent is not credit constrained if he is wealthy enough, in which case relaxing

5We model credit constraints as in Lochner and Monge-Naranjo (2011). Andolfatto and Gervais (2008), Chatterjee
et al.(2007), and Livshits et al. (2007) model credit constraints in a similar way.
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borrowing constraints does not increase the agent’s gain from accumulating human capital. Thus,

a reduction in credit market imperfections has no impact on government spending on human capital

policies if the median voter is wealthy enough. More generally, by continuity, reducing credit mar-

ket frictions has a greater impact on government spending on human capital policies in a society

where the median voter is poor than in a society where the median voter is rich.

We make two assumptions in our model, namely, that agents have no access to private education

and that the size of the government is given, that deserve some discussion. The assumption that

private education is not available is reasonable given that private education is costly, and so unlikely

to be affordable by the median voter in most countries.6 The reason for abstracting from the

determination of the government’s size is that this allows us to focus on the question of interest,

which is how credit constraints affect preferences for the composition of government expenditures.

Our model also assumes that the agents themselves are responsible for their investments in hu-

man capital. This assumption, which we do for ease of exposition, is unrealistic when considering

the decision of whether to attend primary or secondary school. In the Appendix (Appendix B not

for publication), we show that a two-generation version of our model in which the (altruistic) first

generation invests in the human capital of the second generation (their offspring) and votes on the

government policy has the same implications as the model in the main text.

We conclude our analysis by providing some evidence in support of our results about the im-

pact of credit market frictions on policy preferences. In order to do so, we construct a panel of

214 countries from 2004 to 2010 containing three different measures of government spending on

human capital policies and a measure of (the absence of) credit constraints. Our measure of credit

constraints is an index measuring the amount of collateral protection against default afforded to

lenders, which matches well with the way we model credit constraints.7

6For instance, in OECD countries (excluding Canada, Holland, and Turkey), on average only 11.29% of the stu-
dents enrolled in primary schools are enrolled in private schools. In a larger sample of 111 countries, on average only
15.8% of the students enrolled in primary schools are enrolled in private schools. Epple and Romano (1996a, 1996b),
Glomm and Ravimukar (1998), and Bearse et al. (2005) study the provision of public services when (costly) private
alternatives exist and provide conditions under which majority voting equilibria exist.

7Our measures of government spending on human capital policies are: (i) expenditure per student in public ele-
mentary schools (% GDP per capita); (ii) student-to-teacher ratio in public elementary schools; and (iii) per capita
government spending on public health (constant 2005 international US Dollars).
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We find that a reduction in credit constraints is associated with an increase in government

spending on human capital policies even after controlling for government size (and other variables

that could affect preferences for government spending on human capital policies). We also find that

there is no statistically significant relationship between credit constraints and military expenditures,

a type of public policy that does not affect the returns to human capital accumulation. This provides

further evidence that credit constraints affect the composition of government expenditures.

Furthermore, we split our sample based on GDP per capita and look at the relationship between

credit constraints and government spending on human capital policies for countries in the first

(lowest) and fourth (highest) quartile of the distribution of GDP per capita. Consistently with

our model, we find that a reduction in credit constraints is associated with a greater increase in

government spending on human capital policies for countries in the first quartile as compared to

countries in the fourth quartile.

The rest of the paper is organized as follows. The remainder of this section discusses the

related literature. Section 2 introduces the environment. Section 3 analyzes the benchmark case

in which credit markets are perfect. Section 4 analyzes the main case in which credit markets are

not perfect. Section 5 discusses our empirical evidence. Section 6 concludes and the Appendix

contains omitted proofs and details.

Related Literature There are a number of papers that study the political economy of public

education provision. Glomm and Ravikumar (1992) and Saint-Paul and Verdier (1993) study en-

dogenous growth models where education is the determinant of growth and expenditures on public

education, which act as redistributive policy, are determined by majority voting. Gradstein and

Kaganovich (2004) and Levy (2005) study models where demography affects the provision of

public education, which acts as a transfer from the old to the young. Credit constraints do not play

a role in the analysis of these papers.

Credit constraints play a role in Fernandez and Rogerson (1995, 1996) and Soares (2003).

Fernandez and Rogerson (1995) study a model of public provision of higher education in which

credit constraints imply that government expenditures on higher education can act as a transfer

from low-income individuals to high-income individuals. Fernandez and Rogerson (1996) study a
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multicommunity model in which individuals differ in their income, education is publicy provided

at the community level, and individuals are free to move across communities. Credit constraints

imply that the policy preferences of individuals depend on their income and on the income of their

communities. Soares (2003) shows that in the presence of credit constraints, a society consisting

of non-altruistic individuals can vote for positive spending on public education if public education

increases the return on capital. Our paper differs from these other papers in that it studies how

(changes in) credit constraints affect preferences for the composition of government expenditures.

A closely related paper is Bursztyn (2013), which provides evidence that lower-income vot-

ers tend to prefer the government to spend resources on direct cash transfers instead of spending

resources on public education. Bursztyn (2013) also develops a simple model of voting behavior

to show how credit constraints can help explain his findings. Bursztyn’s model differs from our

model in two important dimensions. First, Bursztyn’s model assumes that the investment in human

capital is exogenously given. Second, as in the papers discussed in the previous paragraph, Bursz-

tyn’s model assumes that credit constraints are fixed (agents cannot borrow), so that one cannot

analyze the impact of changes in credit market imperfections on voters’ preferences.

Finally, a number of papers document a causal relationship between credit market imperfec-

tions and lower economic growth (see, e.g., Levine et al. (2000), Calderón and Liu (2003), and

Christopoulos and Tsionas (2004)). The literature on economic growth emphasizes that credit

constraints reduce economic growth by preventing individuals from accumulating human capital,

which is an input to production (see, e.g., Galor and Zeira (1993) and Benabou (2002)). Our results

suggest an additional channel through which credit constraints can lower economic growth: credit

constraints reduce preferences for government spending on public policies that increase the returns

to human capital accumulation.

2 Environment

Society is populated by a continuum of mass one of agents who for live two periods and differ

only in terms of their wealth w. Wealth is distributed according to a continuous cumulative density

function F with support [w,w], where 0 < w < w. Agents invest in human capital in the first
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period and work in the second period. The agents’ utility function over consumption streams is

u(c1) +βu(c2), where ct is consumption in period t, u : R+ → R is the per-period utility function,

and β ∈ (0, 1) is the agents’ discount factor. The function u is twice continuously differentiable,

strictly increasing, and strictly concave, with limc↓0 u
′(c) =∞ and limc→∞ u

′(c) = 0.

The timing of events is as follows. In the first period, agents receive a direct (per capita) transfer

τ from the government, and decide how much to invest in human capital, h, and how much to

borrow or save, d. We adopt the convention that d > 0 if an agent borrows. The investment in

human capital is in units of consumption and the gross interest rate is R > 1. We interpret the

cost of accumulating human capital as forgone income. An agent’s (labor) income ω in the second

period is a function of both h and the government’s (per capita) expenditure ε on human capital

policies. Monotonicity of preferences implies that c1 = w + τ − h+ d and c2 = ω(h, ε)−Rd.

The function ω is twice continuously differentiable, with: (i) ω(0, ε) = ω(h, 0) = ω > 0 for all

(h, ε) ∈ R2
+; (ii) ∂ω(h, ε)/∂h > 0, ∂ω(h, ε)/∂ε > 0, ∂2ω(h, ε)/∂h2 < 0, and ∂2ω(h, ε)/∂ε2 < 0

for all (h, ε) ∈ R2
++; (iii) limh↓0 ∂ω(h, ε)/∂h = ∞ and limh→∞ ∂ω(h, ε)/∂h = 0 for all ε > 0;

and (iv) limε↓0 ∂ω(h, ε)/∂ε = ∞ and limε→∞ ∂ω(h, ε)/∂ε = 0 for all h > 0. Hence, ω(h, ε)

is strictly increasing and strictly concave in h for all ε > 0 and strictly increasing and strictly

concave in ε for all h > 0. Note that an agent’s income in period two is always positive no matter

his investment in human capital and the government’s expenditure on human capital policies.

We also assume that:

(A1)
∂2ω(h, ε)

∂h∂ε
> 0 for all (h, ε) ∈ R2

++.

Assumption (A1) implies that there is a complementarity between investments in human capi-

tal and expenditures on human capital policies. Moreover, we make the following two technical

assumptions:

(A2)
∂2ω(h, ε)

∂h2
∂2ω(h, ε)

∂ε2
>

(
∂2ω(h, ε)

∂h∂ε

)2

for all (h, ε) ∈ R2
++;

(A3) limε↓0
∂ω(ε, ε)

∂h
> R and limε↓0

∂ω(ε, ε)

∂ε
> R.
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We show in the next section that (A2) and (A3) imply, respectively, that in the absence of credit

constraints, the choice of ε that maximizes society’s welfare and is unique and positive.

The policy pair (ε, τ) is determined through majority voting and the government’s (per capita)

budget constraint is ε+ τ = B, with B > 0.8 Our equilibrium notion is standard.

Definition. An equilibrium is a policy ε∗ ∈ [0, B] with the property that the policy pair (ε∗, B−ε∗)

is preferred to any other policy pair (ε, B − ε) by a majority of the population.

3 Voting in the Absence of Credit Constraints

In order to understand how the presence of credit constraints affects preferences for government

spending on human capital policies, we begin our analysis with the benchmark case in which there

are no borrowing constraints. We show that when credit markets are perfect, policy preferences are

independent of wealth and the unique equilibrium is the policy in which the government maximizes

the agents’ net benefit of accumulating human capital.

In the absence of credit constraints, the consumption-saving-investment problem (C) for an

agent with wealth w is
max u(c1) + βu(c2)

s.t. c1 +
c2
R

= w + τ +
ω(h, ε)

R
− h

h, c1, c2 ≥ 0

when the policy pair is (ε, τ). We solve (C) by first finding the investment in human capital h∗

that maximizes the present value of net lifetime income `(h, ε) = −h + ω(h, ε)/R, and then

determining the optimal choices of consumption in periods one and two when h = h∗. Let c∗1 and

c∗2 be these choices of consumption. Since limc↓0 u
′(c) = ∞, c∗1 and c∗2 are interior and satisfy the

Euler equation

u′(c∗1) = βRu′(c∗2). (1)

For each ε ≥ 0, let hU(ε) denote the solution to maxh≥0 `(h, ε). Notice that hU(0) = 0 since

ω(h, 0) is constant in h. Let then ε > 0. Given that limh↓0 ∂ω(0, ε)/∂h =∞, it follows that hU(ε)

8Monotonicity of preferences implies that a pair (τ, ε) with τ + ε < B is never chosen by majority voting.
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is the unique and positive solution to

∂ω(h, ε)

∂h
= R. (2)

Thus, regardless of ε, the optimal investment in human capital is independent of wealth. The

first-order condition (2) has a straightforward interpretation: hU(ε) equates the marginal return of

human capital accumulation with the marginal cost of borrowing when ε is positive. The com-

plementarity between investments in human capital and government spending on human capital

policies implies that hU(ε) is strictly increasing in ε.

Now define dU(w, ε, τ) to be the unique value of d such that

u′(w + τ − hU(ε) + d) = βRu′(ω(hU(ε), ε)−Rd). (3)

By construction, if the policy pair is (ε, τ), then dU(w, ε, τ) is the amount an agent with wealth

w who invests optimally in human capital needs to borrow (or save) in period one in order for his

choice of consumption in periods one and two to satisfy the Euler equation (1). It is easy to see that

dU(w, ε, τ) is strictly decreasing in both w and τ and strictly increasing in ε. Intuitively, the greater

an agent’s wealth or the government’s transfer in period one, the less the agent needs to borrow in

order to optimally smooth his consumption. Likewise, given that hU(ε) is strictly increasing in ε,

an increase in the government’s expenditure on human capital policies implies that all agents need

to borrow more in order to optimally smooth their consumption. A standard argument also shows

that dU(w, ε, τ) is continuous in w.

In order to determine the equilibria in the absence of credit constraints, for each w ∈ [w,w]

and G ∈ [0, B], let

V U(G,w) = max {u(c1) + βu(c2)|c1, c2 ≥ 0 and c1 + c2/R = w +G}

be the lifetime payoff to an agent with wealth w when there are no borrowing constraints and the

net (lifetime) wealth transfer by the government to the agent is G. Note that G depends on both

the policy pair (ε, τ) and the agent’s investment in human capital h. Moreover, in a slight abuse of

notation, let G : [0, B]→ R be such that

G(ε) = B − ε+ `(hU(ε), ε) = B − ε+
ω(hU(ε), ε)

R
− hU(ε).
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By construction, G(ε) is the effective net wealth transfer by the government to the agents when

the policy pair is (ε, B − ε). In Lemma 8 in Appendix A, we show that (A2) implies that G(ε) is

strictly concave in ε and that (A3) implies that G′(0) > 0. Hence, there is a unique choice εmax of

ε that maximizes G(ε), and this choice is positive.

It is straightforward to see that V U(G,w) is strictly increasing in G. Thus, regardless of his

wealth, an agent prefers the policy pair (ε1, B − ε1) to the policy pair (ε2, B − ε2) if, and only if,

G(ε1) > G(ε2). Therefore, policy preferences are independent of wealth and (εmax, B − εmax) is

the policy pair that maximizes society’s welfare. Proposition 1 follows immediately.

Proposition 1. Suppose there are no borrowing limits. Then ε∗ = εmax is the unique equilibrium

in the absence of borrowing limits regardless of the distribution of wealth in society.

The intuition for Proposition 1 is as follows. If access to credit markets is perfect, then no mat-

ter the government’s expenditure on human capital policies, all agents in society can accumulate

the human capital that maximizes the present value of their net lifetime income and borrow enough

in the first period to optimally smooth their consumption. So, all agents in society favor the same

policy, namely, the policy that maximizes the net benefit of optimally investing in human capital.

4 Voting in the Presence of Credit Constraints

We now consider the main case in which agents are constrained in how much they can borrow in the

first period. We capture credit constraints by assuming that only a fraction κ̃ ∈ [0, 1) of an agent’s

income in period two can be collateralized. Hence, an agent who in the first period borrows d and

invests h in human capital repays his debt in the second period if, and only if, Rd ≤ κ̃ω(ε, h).9

Thus, credit to agents is restricted to a fraction κ = R−1κ̃ ∈ [0, R−1) of period two income:

d ≤ κω(h, ε). (4)

The remainder of this section is organized as follows. First, we study the agents’ consumption-

saving-investment problem with credit constraints. Then, we show that the equilibria consist of the
9We implicitly assume that an agent commits to his investment in human capital before making a borrowing

decision. Relaxing this assumption would complicate the analysis without bringing any insights.
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preferred policies for the agent with median wealth. Finally, we establish the comparative statics

results on how changes in the median wealth and the borrowing limit κ affect equilibria.

The Consumption-Saving-Investment Problem

When the policy pair is (ε, τ) and the borrowing limit is κ, the consumption-saving-investment

problem (C) for an agent with wealth w is

maxh,d U(h, d, w, ε, τ)

s.t. w + τ − h+ d ≥ 0

κω(h, ε)− d ≥ 0

h ≥ 0

,

where U(h, d, w, ε, τ) = u(w+τ−h+d)+βu(ω(h, ε)−Rd).10 A straightforward argument shows

that U is strictly concave in (h, d) and the constraint set of (C) is compact and convex. Thus, (C)

has a unique solution (h∗, d∗). Let c∗1 = w + τ − h∗ + d∗ and c∗2 = ω(h∗, ε)−Rd∗. The necessary

and sufficient Kuhn-Tucker conditions for (C) are

− u′(c∗1) + β
∂ω(h∗, ε)

∂h
u′(c∗2) + µκ

∂ω(h∗, ε)

∂h
+ λ = 0, (5)

u′(c∗1)− βRu′(c∗2)− µ = 0, (6)

µ[κω(h∗, ε)− d∗] = 0, (7)

λh∗ = 0, (8)

where µ ≥ 0 and λ ≥ 0 are the multipliers associated with the borrowing constraint and the

non-negativity constraint on h, respectively.11

It follows from the Kuhn-Tucker conditions to (C) that: (i) λ = 0 when ε > 0; (ii) h∗ ≤ hU(ε)

for all ε ≥ 0, and (iii) ∂ω(h∗, ε)/∂h > R, and thus h∗ < hU(ε), when ε > 0 and the credit

constraint binds.12 The intuition for (iii) is simple. When the expenditure on human capital policies

is positive, it is beneficial to increase the investment in human capital if the marginal return of

10Note that (4) implies that Rd ≤ ω(h, ε), and so consumption in period two is necessarily non-negative.
11Since limc↓0 u

′(c) =∞, the non-negativity constraint on c1 does not bind at the optimal solution to (C).
12It is immediate to see that h∗ = 0 if ε = 0. When ε > 0, the desired result follows from summing conditions (5)

and (6); see the proof of Lemma 3 in Appendix A for a complete argument.
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human capital accumulation is greater than the marginal cost of borrowing. So, ∂ω(h∗, ε)/∂h > R

when the credit constraint binds and prevents a greater accumulation of human capital.

Now note that if the policy pair is (ε, τ), then an agent with wealth w who invests hU(ε) in

human capital in the first period can optimally smooth his consumption if, and only if,

dU(w, ε, τ) ≤ κω(hU(ε), ε). (9)

So, condition (9) is necessary for the solution to (C) to coincide with its solution in the absence of

credit constraints. Lemma 1 below, see Appendix A for a proof, shows that (9) is also sufficient

for the solution to (C) to coincide with its solution without credit constraints, and that the credit

constraint binds at the solution to (C) when (9) does not hold.

Lemma 1. The pair (hU(ε), dU(w, ε, τ)) is the solution to (C) if, and only if, dU(w, ε, τ) ≤

κω(hU(ε), ε). The credit constraint binds at the solution to (C) if dU(w, ε, τ) > κω(hU(ε), ε).

Let Vκ(ε, τ, w) = U(h∗, d∗, ε, τ, w) be the lifetime payoff to an agent with wealth w when the

policy pair is (ε, τ) and the borrowing limit is κ. Moreover, let V ∗κ (ε, w) = Vκ(ε, B − ε, w). The

function V ∗κ (ε, w) describes the policy preferences of an agent with wealth w when the borrowing

limit is κ. A straightforward application of the Theorem of the Maximum shows that V ∗κ (ε, w) is

jointly continuous in (ε, w). The next result is an immediate consequence of Lemma 1 and the

definition of V ∗κ (ε, w).

Corollary 1. V ∗κ (ε, w) ≤ V U(G(ε), w) for all ε ∈ [0, B] and κ ∈ [0, R−1). Moreover, V ∗κ (ε, w) =

V U(G(ε), w) if, and only if, dU(w, ε,B − ε) ≤ κω(hU(ε), ε).

Fix the borrowing limit. By Lemma 1, an agent with wealth w is not credit constrained when

the policy pair is (ε, τ) if dU(w, ε, τ) ≤ κω(hU(ε), ε). Moreover, since dU(w, ε, τ) is strictly

decreasing in w, if an agent with wealth w is not credit constrained for a given choice of policy

pair, then any wealthier agent is also not credit constrained for the same choice of policy pair. The

following result is then an immediate consequence of Corollary 1.

Lemma 2. ε∗ = εmax is the only equilibrium if dU(w, εmax, B − εmax) ≤ κω(hU(εmax), εmax).
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In light of Lemma 2, we assume that an agent with wealth w is credit constrained when the

policy pair is (εmax, B − εmax):

(A4) dU(w, εmax, B − εmax) > κω(hU(εmax), εmax).

Otherwise, credit constraints do not matter for the choice of government policy. A necessary

condition for (A4) is that hU(εmax) > w. Note that hU(εmax) > w is trivially satisfied if w is small

enough. Also note that (A4) holds when κ is close enough to zero if hU(εmax) > w.

We also assume that no agent is credit constrained when the government spends its entire

budget on transfers, and that the wealthiest agent in society is not credit constrained when the

government expenditure on human capital policies is εmax:

(A5) dU(w, 0, B) < 0;

(A6) dU(w, εmax, B − εmax) < 0.

Assumption (A5) holds if ω ≡ ω(h, 0) is small enough. Assumption (A6) is natural. It follows

from (3) and the fact that limc→∞ u
′(c) = 0 if we take w to be large enough. Assumption (A5),

which we can dispense with, simplifies the exposition by implying that ε = 0 is never an equilib-

rium; we prove this last fact in the next subsection.

To finish the analysis of the consumption-saving-investment problem, note that for each policy

pair (ε, τ), the Kuhn-Tucker conditions to (C) define the optimal investment in human capital

implicitly as a function of an agent’s wealth and the borrowing limit, that is, h∗ = h∗(w, κ). Since

ω(h, 0) is constant in h, it is easy to see that h∗ ≡ 0 when ε = 0. The next result we establish

describes the effect of changes in w and κ on h∗ when ε > 0; see Appendix A for a proof.

Lemma 3. Suppose that ε > 0. Then: (i) h∗(w, κ) is nondecreasing in w and strictly increasing in

w as long as the borrowing constraint binds; and (ii) h∗(w, κ) is nondecreasing in κ and strictly

increasing in κ as long as the borrowing constraint binds.

Lemma 3 is important for our median voter theorem and comparative statics results. The intu-

ition for Lemma 3 is as follows. When the credit constraint does not bind, the optimal investment

in human capital only depends on ε. Since the marginal return of human capital accumulation is

greater than the marginal cost of borrowing when the credit constraint binds, an increase in the
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borrowing limit allows for a greater investment in human capital. Likewise, when the credit con-

straint binds, an increase in wealth reduces the need to borrow in the first period, which also allows

for a greater investment in human capital.

Median Voter Theorem

We now establish that the median voter theorem holds in our setting. First, we show in Lemma 9

in Appendix A that ε = 0 is not an equilibrium regardless of the borrowing limit. Intuitively, (A5)

implies that for all κ ∈ [0, R−1), the credit constraint does not bind for the agents when ε is small

enough. Hence, for ε in a neighborhood of zero, policy preferences are as when credit markets are

perfect, in which case all agents prefer positive spending on human capital policies.

Now, for each ε > 0, τ ≥ 0, and κ ∈ [0, R−1), let

σκ(ε, τ, w) =
∂Vκ(ε, τ, w)/∂ε

∂Vκ(ε, τ, w)/∂τ

be the marginal rate of substitution between ε and τ as a function of the wealth w when the bor-

rowing limit is κ.13 Moreover, let L(h, d, ε, τ, w) = U(h, d, ε, τ, w) +µ[κω(h, ε)− d] +λh. Given

that the solution to (C) is unique, Corollary 5 in Milgrom and Segal (2002) implies that

∂Vκ(ε, τ, w)

∂ε
=
∂L(h∗, d∗, ε, τ, w)

∂ε
= β

∂ω(h∗, ε)

∂ε
u′(c∗2) + µκ

∂ω(h∗, ε)

∂ε

for all ε > 0, and that
∂Vκ(ε, τ, w)

∂τ
=
∂L(h∗, d∗, ε, τ, w)

∂τ
= u′(c∗1)

for all τ ≥ 0. Hence, by (5),

σκ(ε, τ, w) =
∂ω(h∗, ε)

∂ε

βu′(c∗2) + µκ

u′(c∗1)
=
∂ω(h∗, ε)

∂ε

(
∂ω(h∗, ε)

∂h

)−1
.

Since ∂ω(h, ε)/∂ε is strictly increasing in h by the complementarity assumption (A1) and

∂ω(h, ε)/∂h is strictly decreasing in h, σκ(ε, τ, w) is strictly increasing in h∗. Lemma 4 below is

then an immediate consequence of Lemma 3.

Lemma 4. Fix ε > 0 and τ ≥ 0. Then: (i) σκ(ε, τ, w) is nondecreasing inw and strictly increasing

in w as long as the borrowing constraint binds; and (ii) σκ(ε, τ, w) is nondecreasing in κ and

strictly increasing in κ as long as the borrowing constraint binds.
13Since w > 0, the problem (C) is well-defined for τ in a neighborhood of zero.
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Lemma 4, together with Theorem 3 in Milgrom and Shannon (1994), implies that for each

κ ∈ [0, R−1), the indirect utility function V ∗κ (ε, w) satisfies the single-crossing property in (ε, w)

for all ε ∈ [0, B] and w ∈ [w,w].14 Let Eκ(w) = argmaxε∈[0,B]V
∗
κ (ε, w) and wmed be the median

wealth. Since V ∗κ (ε, w) is jointly continuous in ε and w, the set Eκ(w) is non-empty for all w ∈

[w,w] regardless of κ. We can now adapt the arguments in Gans and Smart (1996) to show that

the policies chosen by the government are the policies most preferred by the agents with median

wealth. The details are in Appendix A.

Proposition 2. For all κ ∈ [0, R−1), the equilibrium set is Eκ(wmed).

Comparative Statics

We now use Proposition 2 to study how changes in the median wealth and the borrowing limit

affect the equilibrium set. We start with some auxiliary results. Let ηκ(ε, w) = σκ(ε, B − ε, w).

First note that since σκ(ε, τ, w) is strictly increasing in h∗ and h∗ ≤ hU(ε), we have that

ηκ(ε, w) ≤ ∂ω(hU(ε), ε)

∂ε

(
∂ω(hU(ε), ε)

∂h

)−1
= G′(ε) + 1 (10)

for all ε ∈ [0, B] and κ ∈ [0, R−1); the equality in (10) follows from (2) and the definition of G(ε).

Hence, ηκ(ε, w) < 1 for all ε > εmax. Given that

∂V ∗κ (ε, w)

∂ε
=
∂Vκ(ε, B − ε, w)

∂ε
− ∂Vκ(ε, B − ε, w)

∂τ
= u′(c∗1)[ηκ(ε, w)− 1] (11)

for all ε > 0, a policy pair (ε, B − ε) with ε > εmax is suboptimal for all agents no matter their

wealth and the borrowing limit. Hence, any equilibrium is bounded above by εmax.

Lemma 5. All equilibria are bounded above by εmax.

The fact that ηκ(ε, w) < 1 for all ε > εmax suggests that ηκ(εmax, w) is bounded above by one;

we show that this is the case in Lemma 10 in Appendix A. Now observe that if the borrowing limit

is κ, then (11) implies that εmax is not an equilibrium if ηκ(εmax, wmed) < 1. It turns out that εmax

is not an equilibrium only if ηκ(εmax, wmed) < 1; see Appendix A for a proof.

14We can apply Theorem 3 in Milgrom and Shannon (1994) since ∂Vκ(ε, τ, w)/∂ε > 0 and ∂Vκ(ε, τ, w)/∂τ > 0

for all ε > 0 and τ ≥ 0, so that if (ε′, τ ′) 6= (0, τ) are two policy pairs in the same indifference curve, then ε′ > 0.
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Lemma 6. εmax is an equilibrium if, and only if, ηκ(εmax, wmed) = 1.

Assumption (A4) and Lemma 1 imply that the credit constraint binds for an agent with wealth

w when the policy pair is (εmax, B− εmax). Given that h∗ < hU(ε), and thus ηκ(ε, w) < G′(ε) + 1,

when the credit constraint binds, we then have that ηκ(εmax, w) < 1. Hence, ηκ(εmax, wmed) < 1 if

wmed is close enough to w. The last auxiliary result we derive states that a necessary condition for

ε < εmax to maximize V ∗κ (ε, w) is that the credit constraint binds for an agent with wealth w when

the policy pair is (ε, B − ε); see Appendix A for a proof.

Lemma 7. ε < εmax is an element of Eκ(w) only if dU(w, ε,B − ε) > κω(hU(ε), ε).

The intuition for Lemma 7 is as follows. If the credit constraint does not bind for an agent

with wealth w when ε < εmax, then a marginal increase in ε is beneficial for the agent. Indeed,

since he is not credit constrained, the agent can enjoy the greater return from the accumulation of

human capital and still optimally smooth his consumption, so that he is not hurt by the reduction

of transfers in period one. We can now establish our comparative statics results.

Proposition 3. Fix the borrowing limit. An increase in wmed never leads to a smaller equilibrium

expenditure on human capital policies. Moreover, an increase in wmed leads to a higher equilib-

rium expenditure on human capital policies if, and only if, ηκ(εmax, wmed) < 1.

The proof of Proposition 3 is in Appendix A. The first part of Proposition 3 follows from a

monotone comparative statics argument. The intuition for the second part is as follows. Note that

if ηκ(εmax, wmed) < 1, then ε < εmax for all ε ∈ Eκ(wmed). Hence, the credit constraint binds for

the median voter when ε ∈ Eκ(wmed). In this case, an increase in wmed allows the median voter

to better smooth his consumption, which increases his gain from accumulating human capital, and

thus his benefit from expenditures on human capital policies.

Given that a higher borrowing limit allows better consumption smoothing, the reasoning in the

previous paragraph suggests that relaxing credit constraints should lead to higher public spending

on human capital policies. Our next result confirms this intuition; see Appendix A for a proof.
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Proposition 4. Fix the median wealth. An increase in κ never leads to a decrease in the equilibrium

expenditure on human capital policies. Moreover, an increase in κ leads to a higher equilibrium

expenditure on human capital policies if, and only if, ηκ(εmax, wmed) < 1.

To finish, observe from (A6) that ηκ(εmax, wmed) = 1 if wmed is large enough. So, alleviating

credit constraints has no effect on public spending on human capital policies if a country’s median

income is high enough. On the other hand, ηκ(εmax, wmed) < 1 if wmed is small enough. Hence, a

consequence of Proposition 4 is that alleviating credit constraints should have a positive impact on

government spending on human capital policies only if a country’s median income is low enough.

More generally, by continuity, the impact of a reduction in credit market frictions on government

spending on human capital policies should be stronger in societies with a sufficiently low median

income than in societies with a sufficiently high median income.

5 Empirical Evidence

In this section, we provide some evidence in support of our results about the impact of credit market

frictions on the composition of government expenditures. We first test whether better functioning

credit markets are associated with higher public spending on human capital policies. We do so by

estimating the following econometric model in order to capture conditional correlations between

credit constraints and government spending on human capital policies:

Iit = β0 + β1Cit + βX it + ξi + uit, (12)

where Iit is a measure of country i’s government spending on human capital policies at time t,

Cit is a proxy for country i’s credit constraints at time t, and X it is a vector of control variables

for country i at time t. The error term is the sum of two components, country i’s time invariant

unobservable error term ξi and country i’s time varying idiosyncratic error term uit.

Our data consists of an unbalanced panel of 214 countries between 2004 and 2010, and comes

from the World Bank’s database. We consider three different measures of government spending on

human capital policies: (i) expenditure per student in public elementary schools (as a percentage

of GDP per capita); (ii) student-to-teacher ratio in public elementary schools; and (iii) per capita
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public spending on health (in constant 2005 international US Dollars).

Our proxy for credit constraints is an index measuring the strength of legal rights calculated

by the World Bank on their “Doing Business” project. It ranges from 0 to 10, with 10 being the

highest score, and it measures how good is the protection that collateral and bankruptcy laws give

to lenders. This measure suits well with our framework, since we model credit constraints by the

fraction κ̃ of an agent’s income in period two that can be pledged as collateral.

The control variables we use are: (i) government revenues and expenses (as a percentage of

GDP); (ii) the Polity index, a commonly used measure of political institutions (it ranges from

−10 to 10); (iii) gross and net enrollment ratios for primary schools; (iv) the proportion of the

population aged 14 years or less; (v) the enrollment in private primary schools as a fraction of total

school enrollments; (vi) per capita private health expenditures (in constant 2005 international US

dollars); and (vii) the proportion of the population aged 64 years or more.

Since our model implies that median wealth affects preferences for public spending on human

capital policies, we should also include country median income as a control variable. One could

proxy a country’s median income by using World Bank data to compute the average per capita

income of the third quintile of the country’s income distribution. Using this data significantly

reduces our sample size, though. So, instead, we use GDP per capita (measured in constant 2005

international US dollars) as a proxy for country median income.15 Given that our analysis is based

on the median voter theorem, we restrict our sample to countries with a Polity index of 6 or more,

as only such countries are considered democratic countries.

Tables 1 to 3 report our estimations. The regressions in Table 1 show a positive and statistically

significant correlation between the index of legal rights and the expenditure per student in public

elementary schools. The regressions in Table 2 show a negative and statistically significant corre-

lation between the index of legal rights and class size. Finally, the regressions in Table 3 show that

the index of legal rights is positively correlated with the dependent variable and the coefficient is

statistically significant.

[Insert Tables 1 to 3 around here]
15There is a high correlation (about 0.92) between GDP per capita and the average per capita income of the third

quintile of the income distribution for the countries for which the data on income distribution is available.
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It is possible that credit constraints also affect public spending on human capital policies by

affecting preferences for government size. Given that we control for government size (government

revenues and expenses) in our regressions, the fact that we find that the coefficient β1 in (12) is

statistically significant and different from zero in the third regression of Tables 1 to 3 suggests

that credit constraints do affect public spending on human capital policies by affecting preferences

for the composition of government expenditures. In order to reinforce this conclusion, we also

consider the relationship between credit market frictions and military expenditures, which is an

example of a government policy that does not affect the returns to human capital accumulation.

Table 4 reports that there is no statistically significant correlation between the log of per capita

military expenditures (measured in constant 2005 international US dollars) and our measure of

credit constraints.16

[Insert Table 4 around here]

We also test whether a reduction in credit market frictions is associated with a greater in-

crease in public spending on human capital policies in countries with a low median income than

in countries with a high median income. In order to test for this possibility, we estimate the same

econometric model as above, but now for two different sub-samples of countries: the countries in

the first (lowest) quartile of the GDP per capita distribution and the countries in fourth (highest)

quartile of the GDP per capita distribution.

Tables 5 to 7 report our estimations for this second econometric exercise. The first regression

in each table reports our results for countries in the first quartile of the GDP per capita distribution,

while the second regression in each table reports our results for countries in the fourth quartile of

the GDP per capita distribution. For our first measure of public spending on human capital poli-

cies, we find a positive and statistically significant correlation between the index of legal rights

and the dependent variable only for countries in the first quartile.17 For our second measure of

public spending on human capital policies, we find no statistically significant correlation between

the index of legal rights and the dependent variable for countries the first quartile and a positive

16We control for GDP per capita, the Polity index, and government size in the regression of Table 4.
17The coefficients in the regressions of Table 5 are different at the 10% level (with a p-value of 0.0861).
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(instead of negative) and statistically significant correlation between the index of legal rights and

the dependent variable for countries the fourth quartile.18 Finally, for our third measure of pub-

lic spending on human capital policies, we find a positive and statistically significant correlation

between the index of legal rights and the dependent variable for countries in both quartiles. The

coefficient in the first regression of Table 7 is higher than the coefficient in the second regression

of Table 7, though, suggesting a stronger effect for countries in the first quartile.19

[Insert Tables 5 to 7 around here]

Even though weaker, the results in Tables 5 to 7 suggest that the impact of a reduction in credit

market frictions on policy preferences is stronger in countries with low median wealth than in

countries with high median wealth.

While our empirical analysis does not allow us to claim a causal relationship between credit

constraints and government spending on human capital policies, the correlations that we find in

the data are robust and lend plausibility to our model.20 Conversely, as simple as they are, our

empirical results interesting and our model provides a natural explanation for them.

6 Conclusion

This paper studies how credit constraints affect preferences for government spending on human

capital policies. We show that credit constraints can lead poorer societies to prefer less government

spending on human capital policies than richer societies, and that reducing credit market frictions

can increase government spending on human capital policies, with this increase greater in poorer

societies. We also provide cross-country evidence that better functioning credit markets are indeed

associated with higher government spending on human capital policies and that this association is

stronger in poorer economies.
18The coefficients in the regressions of Table 6 are equal at the 10% level (with a p-value of 0.3658).
19The coefficients in the regressions of Table 7 are different at the 10% level (with a p-value of 0.082126).
20We are aware that controlling for unobservable fixed effects is probably not enough to identify a casual effect

of credit constraints on government spending on human capital policies, as we would have to rely on a very strong
identification hypothesis, namely, that there are no time varying unobservable characteristics that are correlated with
the independent variable. Also notice that since we are estimating conditional correlations, we are more interested in
the sign of the marginal effect than in its magnitude.
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An important assumption in our analysis is that the size of the government is taken as given.

This allows us to focus on the question of interest, which is how credit market frictions affect

the composition of government expenditures by affecting preferences for government spending on

human capital policies. An interesting question is whether (and if so, how) credit constraints affect

preferences for government size. This is left for future research.
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Appendix A: Omitted Proofs

Lemma 8 and Proof

Lemma 8. G(ε) is strictly concave and such that limε↓0G
′(ε) > 0.

Proof. We first show that (A2) implies that G(ε) is strictly concave in ε. Note from (14) that

G′′(ε) =
1

R

[
∂2ω(hU(ε), ε)

∂ε2
+
∂2ω(hU(ε), ε)

∂h∂ε

∂hU(ε)

∂ε

]
.

Moreover, applying the Implicit Function Theorem to (2), we have that

∂2ω(hU(ε), ε)

∂h2
∂hU(ε)

∂ε
+
∂2ω(hU(ε), ε)

∂h∂ε
= 0. (13)

Thus, (A2) and (13) imply that G′′(ε) < 0 for all ε > 0. Now observe that the first-order condition

(2) implies that

G′(ε) =
1

R

∂ω(hU(ε), ε)

∂ε
− 1. (14)

for all ε > 0. Since limε→0 ∂ω(ε, ε)/∂h > R by (A2), condition (2) also implies that hU(ε) > ε

for ε ≈ 0. Hence, (A1) implies that

G′(ε) >
1

R

∂ω(ε, ε)

∂ε
− 1

for ε ≈ 0, from which it follows that limε↓0G
′(ε) > 0.

Proof of Lemma 1

Consider first the case in which ε > 0. It is immediate to see that if dU(w, ε, τ) ≤ κω(hU(ε), ε),

then the first-order condition (2) implies that the pair (hU(ε), dU(w, ε, τ)) satisfies the Kuhn-Tucker

conditions (5) to (8) with λ = µ = 0. Suppose then that dU(w, ε, τ) > κω(hU(ε), ε). Given that

λ = 0, conditions (5) and (6) imply that h∗ satisfies the first-order condition (2) if µ = 0, in which

case h∗ = hU(ε). Condition (6), however, implies that d∗ = dU(w, ε, τ) if µ = 0 and h∗ = hU(ε),

a contradiction. Thus, µ > 0 at the solution to (C).

Consider now the case in which ε = 0. Since ∂ω(h, 0)/∂h ≡ 0, it is immediate to see that

if dU(w, 0, B) ≤ κω(hU(0), 0) = κω, then (0, dU(w, 0, B)) satisfies (5) to (8) with µ = 0 and

λ = u′(w + B + dU(w, 0, B)). Suppose then that dU(w, 0) > κω. If µ = 0, then (5), (6), and (8)

imply that h∗ = hU(0) and d∗ = dU(w, 0, B), a contradiction. Thus, µ > 0 when dU(w, 0) > κω.

25



Proof of Lemma 3

Let ε > 0. We need some auxiliary results before we can prove (i) and (ii). First note that h∗

is continuous in w and κ by the Theorem of Maximum. Now note that summing (5) and (6), we

obtain that

β

[
∂ω(h∗, ε)

∂h
−R

]
u′(c∗2) + µ

[
κ
∂ω(h∗, ε)

∂h
− 1

]
= 0.

Since κR < 1 and µ ≥ 0, we then have that ∂ω(h∗, ε)/∂h ≥ R (so that h∗ ≤ hU(ε)). Moreover,

∂ω(h∗, ε)/∂h > R and κ∂ω(h∗, ε)/∂h < 1 when µ > 0.

(i) For each ε > 0, τ ≥ 0, and κ ∈ [0, R−1), let wb be such that wb > w is the only value of w

with dU(w, ε, τ) = κω(hU(ε), ε) when dU(w, ε, τ) < κω(hU(ε), ε) and wb = w otherwise. By

construction, if the policy pair is (ε, τ) and the borrowing limit is κ, then an agent with wealth w

is credit constrained when w < wb and is not credit constrained when w > wb.

First note that h∗ = hU(ε) for all w > wb. Now let w < wb. In this case, (5) to (7) imply that

Ω(h∗, w, κ, ε, τ) = u′(c∗1)

[
κ
∂ω(h∗, ε)

∂h
− 1

]
+ βu′(c∗2)(1− κ̃)

∂ω(h∗, ε)

∂h
= 0,

where c∗1 = w+ τ −h∗+κω(h∗, ε) and c∗2 = [1− κ̃]ω(h∗, ε) given that the credit constraint binds.

Moreover, observe that

∂Ω(h∗, w, κ, ε, τ)

∂h
= u′′(c∗1)

[
κ
∂ω(h∗, ε)

∂h
− 1

]2
+
∂2ω(h∗, ε)

∂h2
[κu′(c∗1) + β(1− κ̃)u′(c∗2)]

+βu′′(c∗2)

[
(1− κ̃)

∂ω(h∗, ε)

∂h

]2
< 0

and, since κ∂ω(h∗, ε)/∂h < 1, that

∂Ω(h∗, w, κ, ε, τ)

∂w
= u′′(c∗1)

[
κ
∂ω(h∗, ε)

∂h
− 1

]
> 0.

Hence, ∂h∗/∂w > 0 by the Implicit Function Theorem. The desired result follows from the fact

that h∗ is continuous in w.

(ii) For each ε > 0, τ ≥ 0, and w ∈ [w,w], let κb be such that κb is the only value of κ with

dU(w, ε, τ) = κω(hU(ε), ε) when dU(w, ε, τ) > 0 and κb = 0 otherwise. By construction, when

the policy pair is (ε, τ), an agent with wealth w is credit constrained if, and only if, κ < κb.
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First note that h∗ = hU(ε) for all κ > κb. Suppose then that κ < κb. Since κ∂ω(h∗, ε)/∂h < 1

and u′(c1)− βRu′(c∗2) > 0 by (6),

∂Ω(h∗, w, κ, ε, τ)

∂κ
= u′′(c∗1)ω(h∗, ε)

[
κ
∂ω(h∗, ε)

∂h
− 1

]
+ u′(c∗1)

∂ω(h∗, ε)

∂h

−βRu′′(c∗2)(1− κ̃)ω(h∗, ε)
∂ω(h∗, ε)

∂h
− βRu′(c∗2)

∂ω(h∗, ε)

∂h
> 0.

Hence, ∂h∗/∂κ > 0 by the Implicit Function Theorem. The desired result follows from the conti-

nuity of h∗ in κ.

Lemma 9 and Proof

Lemma 9. ε = 0 is never an equilibrium.

Proof. Let ε ∈ (0, B) be such that dU(w, ε,B − ε) = 0; note that ε does not depend on κ. By

definition, dU(w, ε,B − ε) ≤ 0 for all w ∈ [w,w] and ε ∈ [0, ε], and so V ∗κ (ε, w) = V U(G(ε), w)

for all w ∈ [w,w] and ε ∈ [0, ε] by Corollary 1. The desired result follows from the fact that

V U(G(ε), w) > V U(G(0), w) for all w ∈ [w,w] if ε is close enough to zero.

Proof of Proposition 2

Fix κ and let ε1, ε2 ∈ (0, B]. Since V ∗κ (ε, w) satisfies the single-crossing property in (ε, w) for

all ε ∈ [0, B] and w ∈ [w,w], it follows that: (i) if ε1 > ε2, then V ∗κ (ε1, wmed) ≥ V ∗κ (ε2, wmed)

implies that V ∗κ (ε1, w) ≥ V ∗κ (ε2, w) for all w > wmed; and (ii) if ε2 > ε1, then V ∗κ (ε1, wmed) ≥

V ∗κ (ε2, wmed) implies that V ∗κ (ε1, w) ≥ V ∗κ (ε2, w) for all w < wmed. Hence, any element of

Eκ(wmed) is an equilibrium.

We now claim that if ε /∈ Eκ(wmed), then a majority of agents prefers any εm ∈ Eκ(wmed) to

ε, so that ε /∈ M. Suppose first that ε > εm ∈ Eκ(wmed). Since V ∗κ (εm, wmed) > V ∗κ (ε, wmed)

implies that V ∗(εm, w) > V ∗(ε, w) for all w ≤ wmed, the continuity of V ∗κ (ε, w) in w implies that a

majority of agents prefers εm to ε. Suppose now that ε < εm. Since V ∗κ (εm, wmed) > V ∗κ (ε, wmed)

implies that V ∗κ (εm, w) > V ∗κ (ε, w) for all w ≥ wmed, the continuity of V ∗κ (ε, w) in w implies that

once again a majority of agents prefers εm to ε. This completes the proof.
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Lemma 10 and Proof

Lemma 10. ηκ(εmax, w) ≤ 1 for all w ∈ [w,w] and κ ∈ [0, R−1).

Proof. Suppose, by contradiction, that ηκ(εmax, w) > 1 for some w ∈ [w,w], in which case

ηκ(εmax, w) > 1 by Lemma 4. Now note that (A6) implies that the credit constraint does not

bind for the wealthiest agent in society when (ε, τ) = (εmax, B − εmax), so that V ∗κ (εmax, w) =

V U(G(εmax), w). Hence, (11) implies that εmax does not maximize V U(G(ε), w). This, however,

implies that εmax does not maximize G(ε), a contradiction.

Proof of Lemma 6

We are done if we show that ηκ(εmax, wmed) = 1 implies that εmax is the only equilibrium. Let κ be

the borrowing limit. First note that if h∗ < hU(εmax), then (10) implies that ηκ(εmax, wmed) < 1.

Hence, ηκ(εmax, wmed) = 1 implies that h∗ = hU(εmax). Now note that if h∗ = hU(εmax), then

summing (5) and (6) we obtain that µ(κR − 1) = 0, so that µ = 0 (for κR < 1). It then follows

from (6) that d∗ = dU(wmed, εmax, B−εmax), and so V ∗κ (εmax, wmed) = V U(G(εmax), wmed). Thus,

Eκ(wmed) = {εmax}, which implies the desired result.

Proof of Lemma 7

Let ε < εmax. If dU(w, ε,B − ε) ≤ κω(hU(ε), ε), then Lemma 1 implies that

∂V ∗κ (ε, w)

∂ε
=
∂ω(h∗, ε)

∂ε
u′(c∗2)− u′(c∗1)

= u′(c∗1)

[
1

R

∂ω(h∗, ε)

∂ε
− 1

]
= u′(c∗1)G

′(ε),

where the second equality follows from (6) and the last equality follows from (14). Given that

G′(ε) > 0 for all ε ∈ [0, εmax), we then have that ε does not maximize V ∗κ (ε, w).

Proof of Proposition 3

Let ≤s be the order on the subsets of R such that S1 ≤s S2 if s1 ≤ s2 for all s1 ∈ S1 and s2 ∈ S2.

We want to show that: (i) Eκ(w′) ≤s Eκ(w′′) for all w′ < w′′ in [w,w] and κ ∈ [0, R−1); and (ii)
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Eκ(wmed) <s Eκ(w) for all w > wmed in [w,w] and κ ∈ [0, κ∗] if ηκ∗(εmax, wmed) < 1 for some

κ∗ ∈ (0, R−1).

(i) Fix κ ∈ [0, R−1) and let w′, w′′ ∈ [w,w] be such that w′ < w′′. We claim that Eκ(w′) ≤s
Eκ(w′′). The desired result follows from Lemma 5 if Eκ(w′′) = {εmax}. Suppose then that there

is ε′′ ∈ Eκ(w′′) with ε′′ < εmax. Note that dU(w, ε′′, B − ε′′) > κω(hU(ε′′), ε′′) for all w ≤ w′′

by Lemma 7. We claim that dU(w, ε,B − ε) > κω(hU(ε), ε) for all ε ∈ (ε′′, ε∗max] and w ≤ w′′.

Suppose not, that is, there is ε ∈ (ε′′, εmax] and w ≤ w′′ with dU(w, ε,B − ε) ≤ κω(hU(ε), ε).

Then dU(w′′, ε, B − ε) ≤ κω(hU(ε), ε), in which case V ∗κ (ε, w′′) = V U(G(ε), w′′). Given that

V ∗κ (ε′′, w′′) ≤ V U(G(ε′′), w′′) < V U(G(ε), w′′), as G(ε) is strictly increasing in ε when ε ∈

(ε′′, εmax], we then have that ε′′ /∈ Eκ(w′′), a contradiction. Hence, by Lemma 4 in the text and

Theorem 3 in Milgrom and Shannon (1994), V ∗κ (ε, w) satisfies the strict single-crossing condition

in (ε, w) for all ε ∈ (ε′′, εmax] andw ≤ w′′. Suppose now, by contradiction, that there is ε′ ∈ Eκ(w′)

with ε′ > ε′′; note that ε′ ≤ εmax. Since V ∗κ (ε′, w′) ≥ V ∗κ (ε′′, w′), we can then conclude that

V ∗κ (ε′, w′′) > V ∗κ (ε′′, w′′), a contradiction. Thus, ε′ ≤ ε′′, which establishes the desired result.

(ii) Note from the proof of Lemma 6 that Eκ(wmed) = {εmax} if ηκ(εmax, wmed) = 1. Suppose then

that ηκ(εmax, wmed) < 1. By assumption, εmax /∈ Eκ(wmed). Moreover, 0 /∈ Eκ(wmed) by Lemma

9. So, by (11), ε ∈ Eκ(wmed) only if ηκ(ε, wmed) = 1. Now note, using (11) again, that

∂2V ∗κ (ε, wmed)

∂w∂ε
=
d[u′(c∗1)]

dw
[ηκ(ε, wmed)− 1] + u′(c∗1)

∂ηκ(ε, wmed)

∂w

for all ε > 0. Hence, if ε ∈ Eκ(wmed), then Lemmas 4 and 7 imply that

∂2V ∗κ (ε, wmed)

∂w∂ε
= u′(c∗1)

∂ηκ(ε, wmed)

∂w
> 0.

Thus, there is a neighborhood N of wmed such that if ε ∈ Eκ(wmed), then

∂V ∗κ (ε, wmed)

∂ε
> 0

for all w ∈ N ∩ (wmed, w]. Therefore, Eκ(w) ∩ Eκ(wmed) = ∅ for all w ∈ N ∩ (wmed, w]. By (i),

we can then conclude that Eκ(w) >s E(wmed) if w > wmed. The desired result follows from the

fact that ηκ(ε, w) is nondecreasing in w.
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Proof of Proposition 4

Proposition 4 is a consequence of the following two facts: (i) Eκ′(w) ≤s Eκ′′(w) for all w ∈ [w,w]

and all κ′, κ′′ ∈ [0, R−1) such that κ′ < κ′′; and (ii) if ηκ(εmax, w) < 1 for some κ ∈ [0, R−1), then

Eκ(w) <s Eκ′(w) for all κ′ ∈ (κ,R−1).

(i) Fix w ∈ [w,w] and let κ′, κ′′ ∈ [0, R−1) be such that κ′ < κ′′. We claim that Eκ′(w) ≤s
Eκ′′(w). The desired result follows from Lemma 5 if Eκ′′(w) = {εmax}. Suppose then that there

is ε′′ ∈ Eκ(w) with ε′′ < εmax. Note that dU(w, ε′′, B − ε′′) > κ′′ω(hU(ε′′), ε′′) by Lemma 7.

We claim that dU(w, ε,B − ε) > κω(hU(ε), ε) for all κ ≤ κ′′ and ε ∈ (ε′′, εmax]. Recall that

V ∗κ (ε, w) satisfies the single-crossing condition in (ε, κ) for all ε ∈ [0, B] and κ ∈ [0, R−1). Now

suppose that dU(w, ε,B − ε) ≤ κω(hU(ε), ε) for some ε ∈ (ε′′, εmax] and κ ≤ κ′′. This implies

that V ∗κ (ε, w) = V U(G(ε), w) > V U(G(ε′′), w) ≥ V ∗κ (ε′′, w), and so V ∗κ′′(ε, w) > Vκ′′(ε
′′, w)

by single-crossing, a contradiction. So, once again by Lemma 4 in the text and Theorem 3 in

Milgrom and Shannon (1994), V ∗κ (ε, w) satisfies the strict single-crossing condition in (ε, κ) for

all ε ∈ (ε′′, εmax] and κ ∈ [0, κ′′]. The same argument as in the proof of Proposition 3 now shows

that if ε′ ∈ Eκ′(w), then ε′ ≤ ε′′. This completes the proof of (i).

(ii) Suppose ηκ(εmax, w) < 1 for some κ ∈ [0, R−1). The same argument as in the proof of (ii) of

Proposition 3 (just exchange the roles of w and κ) shows that there is a neighborhoodN of κ such

that Eκ′(w)∩Eκ(w) = ∅ for all κ′ ∈ N ∩ (κ,R−1). The desired result is now a consequence of (i).

Appendix B: Two-Generation Extension (Not for Publication)

Here, we present a two-generation version of our model and show that all results in the main text

remain valid in this version of the model.

Environment

There is a mass one of agents, the first generation, who live for one period and only differ in terms

of their income w, which is distributed in the interval [w,w], with w > 0. Each first-generation

agent has an offspring, who lives for two periods. The utility function over consumption streams
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of an offspring is u(c1) + βu(c2), where ct is the offspring’s consumption in his tth period of

life and β ∈ (0, 1) is a common discount factor. The utility function of a first-generation agent is

u(cp)+ρU s, where cp is the agent’s consumption, U s is the lifetime payoff of the agent’s offspring,

and ρ ∈ (0, 1] is the weight the first-generation agents assign to their offspring’s utility. The per-

period utility function u has the same properties as in the main text.

The timing of events is the following. The first-generation agents receive a transfer τ from the

government, and decide how much to invest in the human capital of their offspring, h, and how

much to bequest to their offspring, b. Both the investment in human capital and the bequest are

in units of consumption. The offspring then decide how much to borrow or save, d, in their first

period of life and supply their labor (inelastically) in their second period of life. The gross interest

rate is R > 1 and the (labor) income of an offspring is ω(h, ε), where h is the offspring’s human

capital and ε is the government expenditure on human capital policies. The function ω has the

same properties as in the main text. Only a fraction κ̃ ∈ [0, 1) of an offspring’s income in his

second period of life can be collateralized, so that d ≤ κω(h, ε), where κ = R−1κ̃.

The policy pair (ε, τ) is determined through majority voting by the first-generation agents,

and the government’s budget constraint is ε + τ = B, with B > 0. An equilibrium is a policy

ε∗ ∈ [0, B] such that the policy pair (ε∗, B − ε∗) is preferred to any other policy pair (ε, B − ε) by

a majority of the first-generation agents.

We place no restrictions on bequests in our analysis. This implies that utility is transferable be-

tween a first-generation agent and his offspring. The assumption of transferable utilities simplifies

the analysis while keeping credit market imperfections as a key determinant of policy preferences.

Indeed, by reducing the ability of offspring to smooth their consumption, credit constraints reduce

the benefit the first-generation agents derive from investing in the human capital of their offspring.

Voting Behavior

We start by deriving a result that is useful in our analysis. Fix the policy pair (ε, τ) and consider

the problem (P2) of an offspring with human capital h and bequest b. It is easy to show that (P2)

has a unique solution d̂ = d̂(h, b). Consider now the problem (P1) of a first-generation agent who

anticipates that his offspring saves d̂. It is easy to show that (P1) has a solution (h∗, b∗). Let then
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U(h, b, d, w, ε, τ) = u(w+τ−h−b)+ρ [u(b+ d) + βu(ω(h, ε)−Rd)] and consider the problem

maxh,b,d U(h, b, d, w, ε, τ)

s.t. w + τ − h− b ≥ 0

b+ d ≥ 0

κω(h, ε)− d ≥ 0

h ≥ 0

.

By construction, the above problem is the problem (H) of a first-generation agent who controls the

behavior of his offspring. A standard argument shows that (H) has a unique solution. We claim

that (h∗, b∗, d∗), where d∗ = d̂(h∗, b∗), is the solution to (H). Indeed, (h∗, b∗, d∗) is feasible for (H).

Moreover, if (h, b, d) is another feasible triple for (H), then

U(h, b, d, w, ε, τ) ≤ u(w + τ − h− b) + ρ
[
u(b+ d̂(h, b)) + βu(ω(h, ε)−Rd̂(h, b))

]
≤ u(w + τ − h∗ − b∗) + ρ [u(b∗ + d∗) + βu(ω(h∗, ε)−Rd∗)] ,

which establishes the desired result.

Let Vκ(ε, τ, w) = U(h∗, b∗, d∗, ε, τ, w) be the indirect utility function of (H) and define V ∗κ (ε, w)

to be such that V ∗κ (ε, w) = Vκ(ε, B−ε, w). The result from the previous paragraph shows that if the

borrowing limit is κ, then the function V ∗κ (ε, w) describes the policy preferences of first-generation

agents as a function of their income. We use this fact in what follows.

Consider first the case in which credit markets are perfect. Let hU(ε) be such that hU(0) = 0

and hU(ε) is the unique positive solution to ∂ω(h, ε)/∂h = R when ε > 0. It is easy to see that

hU(ε) is the optimal investment by a first-generation agent in the human capital of his offspring

when the government expenditure on human capital policies is ε. The same argument as in the

main text shows that V ∗κ (ε, w) = V U(G(ε), w), where

V U(G,w) = max {u(cp) + ρ [u(c1) + βu(c2)] |cp, c1, c2 ≥ 0 and cp + c1 + c2/R = w +G}

and G(ε) is the same function as in the main text. Hence, when credit markets are perfect, the

policy preferences of first-generation agents are independent of their income and the unique equi-

librium is ε∗ = εmax, the unique maximizer of G(ε).

32



Suppose now that credit markets are not perfect, and let c∗p = w + τ − h∗ − b∗, c∗1 = b∗ + d∗,

and c∗2 = ω(h∗, ε)−Rd∗. The necessary and sufficient Kuhn-Tucker conditions for (H) are

− u′(c∗p) + ρβ
∂ω(h∗, ε)

∂h
u′(c∗2) + µκ

∂ω(h∗, ε)

∂h
+ λ = 0,

− u′(c∗p) + ρu′(c∗1) = 0,

ρu′(c∗1)− ρβRu′(c∗2)− µ = 0,

µ[κω(h∗, ε)− d∗] = 0,

λh∗ = 0,

where µ ≥ 0 and λ ≥ 0. It is easy to see that λ = 0 when ε > 0, that h∗ ≤ hU(ε) for all ε ≥ 0,

and that if ε > 0, then h∗ < hU(ε) when the credit constraint binds.

Let dU(b, ε) be the only value of d such that

u′(b+ d) = βRu′(ω(hU(ε), ε)−Rd).

By construction, if the government spending on human capital policies is ε, then dU(b, ε) is the

amount an offspring with bequest b and human capital hU(ε) needs to borrow (or save) in his first

period of life to optimally smooth his consumption. Notice that dU(b, ε) is strictly decreasing in b

and strictly increasing in ε. Now let bU(w, ε, τ) be the only value of b such that

u′(w + τ − hU(ε)− b) = ρu′(b+ hU(ε)).

By construction, if a first-generation agent invests hU(ε) in the human capital of his offspring,

then bU(w, ε, τ) is how much the first-generation agent should bequest to his offspring. It is easy

to see that bU(w, ε, τ) is strictly increasing in w and τ and strictly decreasing in ε. Moreover let

dU(w, ε, τ) = dU(bU(w, ε, τ), ε); note the abuse of notation. By construction, dU(w, ε, τ) is strictly

decreasing in w and τ and strictly increasing in ε.

The same argument as in the main text now shows that V ∗κ (ε, w) ≤ V U(G(ε), w) regardless

of ε and κ, that V ∗κ (ε, w) = V U(G(ε), w) if, and only if, dU(w,B − ε, ε) ≤ κω(hU(ε), ε), and

that the credit constraint binds for a first-generation agent if dU(w, ε, τ) > κω(hU(ε), ε). We then

assume that dU(w, εmax, B − εmax) > κω(hU(εmax), εmax), otherwise ε∗ = εmax is again the only

equilibrium. We also assume (as before) that dU(w, 0, B) < 0 and that dU(w, εmax, B−εmax) < 0.
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For each policy pair (ε, τ), the Kuhn-Tucker conditions to (H) define h∗ implicity as a function

of w and κ. An argument similar to the proof of Lemma 3 shows that if ε > 0, then: (i) h∗(w, κ)

is nondecreasing in w and strictly increasing in w as long as the borrowing constraint binds; and

(ii) h∗(w, κ) is nondecreasing in κ and strictly increasing in κ as long as the borrowing constraint

binds. Now observe that since the solution to (H) is unique, we can apply Corollary 5 in Milgrom

and Segal (2002) to show that

∂Vκ(ε, τ, w)

∂ε
= ρβ

∂ω(h∗, ε)

∂ε
u′(c∗2) + µκ

∂ω(h∗, ε)

∂ε

for all ε > 0, and that
∂Vκ(ε, τ, w)

∂τ
= u′(c∗p) = ρu′(c∗1)

for all τ ≥ 0. Hence,

σκ(ε, τ, w) =
∂Vκ(ε, τ, w)/∂ε

∂Vκ(ε, τ, w)/∂τ
=
∂ω(h∗, ε)

∂ε

(
∂ω(h∗, ε)

∂h

)−1
and

∂V ∗κ (ε, w)

∂ε
= ρu′(c∗1)[σκ(ε, B − ε, w)− 1].

In particular, the properties of h∗ imply that: (i) σκ(ε, τ, w) is nondecreasing in w and strictly

increasing in w as long as the borrowing constraint binds; and (ii) σκ(ε, τ, w) is nondecreasing in

κ and strictly increasing in κ as long as the borrowing constraint binds.

Given that σκ(ε, τ, w) and V ∗κ (ε, w) have the same properties as before, we then have that

the equilibrium consists of the policies most preferred by the first-generation agent with median

income and that the comparative statics results of Propositions 3 and 4 hold.

Tables
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Table 1: Legal Rights and Human Capital Policies
Expenditure per Student, Public Primary Schools

Strength of Legal Rights 0.55144*** 0.35958* 0.39762**

(0.008) (0.086) (0.036)

GDP per Capita 0.00062*** 0.00053**

(0.007) (0.029)

Polity Score -0.20124 -0.09844

(0.401) (0.803)

Government Revenues -0.37183*** -0.38318***

(0.000) (0.000)

Government Expenses 0.42720*** 0.43848***

(0.000) (0.000)

Gross Enrollment Ratio, Primary Schools -0.20148*

(0.073)

Net Enrollment Ratio, Primary Schools 0.07659

(0.649)

Population 0 to 14 Years Old -0.31448

(0.480)

Enrollment in Private Primary Schools -0.20815*

(0.063)

Constant 15.36358*** 5.13599 29.24158*

(0.000) (0.379) (0.073)

Number of Observations 209 209 209

Number of Groups 56

Observations per Group:

Min. 1

Avg. 3.7

Max. 7

F 7.45649 8.83604 6.61427

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 2: Legal Rights and Human Capital Policies
Log of Student-to-Teacher Ratio, Public Primary Schools

Strength of Legal Rights -0.02260*** -0.01562*** -0.00744*

(0.000) (0.002) (0.063)

GDP per Capita -0.00002** -0.00001

(0.012) (0.220)

Polity Score -0.04646* -0.02063

(0.082) (0.213)

Government Revenues 0.00362 0.00243

(0.117) (0.113)

Government Expenses -0.00694*** -0.00499***

(0.000) (0.000)

Gross Enrollment Ratio, Primary Schools -0.00272

(0.228)

Net Enrollment Ratio, Primary Schools 0.00506

(0.125)

Population 0 to 14 Years Old 0.05140***

(0.000)

Enrollment in Private Primary Schools -0.00134

(0.688)

Constant 3.09292*** 3.89685*** 1.98219***

(0.000) (0.000) (0.000)

Number of Observations 273 273 273

Number of Groups 59

Observations per Group:

Min. 1

Avg. 4.6

Max. 7

F 24.59248 14.88325 14.51869

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 3: Legal Rights and Human Capital Policies
Log of per Capita Public Health Expenditures

Strength of Legal Rights 0.09796*** 0.05794*** 0.05267***

(0.000) (0.000) (0.002)

GDP per Capita 0.00012*** 0.00008***

(0.000) (0.000)

Polity Score 0.04205 0.01585

(0.111) (0.472)

Government Revenues -0.01659** -0.00647

(0.022) (0.329)

Government Expenses 0.03420*** 0.01944***

(0.000) (0.001)

Per Capita Private Health Expenditures 0.24254***

(0.003)

Population 64+ Years Old 0.17159***

(0.000)

Constant 5.50488*** 2.85247*** 0.76324*

(0.000) (0.000) (0.067)

Number of Observations 451 451 451

Number of Groups 79

Observations per Group:

Min.

Avg.

Max.

F 14.49100 58.71593 55.24833

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 4: Legal Rights and Military Expenditures
Log of Per Capita Military Expenditures

Strength of Legal Rights 0.0171 0.0123 0.00712

(0.160) (0.318) (0.444)

GDP per Capita 0.0000323*** 0.0000353***

(0.003) (0.003)

Polity Score -0.0466 -0.0429

(0.527) (0.518)

Government Revenues 0.00608

(0.422)

Government Expenses 0.00533

(0.283)

Constant 4.900*** 4.805*** 4.434***

(0.000) (0.000) (0.000)

Number of Observations 444 444 444

Number of Groups 78 78 78

Observations per Group:

Min. 1 1 1

Avg. 5.7 5.7 5.7

Max. 7 7 7

F 2.017 4.532 3.071

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 5: Legal Rights and Human Capital Policies (Quartiles)
Expenditure per Student, Public Primary Schools

First Quartile Fourth Quartile

Strength of Legal Rights 0.74140* -0.26678

(0.083) (0.661)

GDP per Capita 0.00206 0.00043

(0.780) (0.305)

Polity Score 0.73945 -1.01448***

(0.344) (0.004)

Government Revenues -0.34513 -0.26149

(0.206) (0.262)

Government Expenses 0.79771* 0.63656***

(0.081) (0.002)

Gross Enrollment Ratio, Primary Schools -0.06836 -0.92629

(0.856) (0.256)

Net Enrollment Ratio, Primary Schools -0.06910 1.23590

(0.912) (0.145)

Population of 0 to 14 Years Old 0.24883 0.63611

(0.850) (0.704)

Enrollment in Private Primary Schools -0.15921 0.70851

(0.848) (0.242)

Constant -2.73656 -40.00229

(0.972) (0.490)

Number of Observations 53 52

Number of Groups 20 12

Observations per Group:

Min. 1 1

Avg. 2.6 4.3

Max. 5 6

F . .

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 6: Legal Rights and Human Capital Policies (Quartiles)
Log of Student-to-Teacher Ratio, Public Primary Schools

First Quartile Fourth Quartile

Strength of Legal Rights -0.01107 0.01569**

(0.598) (0.035)

GDP per Capita -0.00032*** -0.00001*

(0.000) (0.075)

Polity Score -0.08508*** 0.00164

(0.000) (0.698)

Government Revenues -0.00158 0.00778**

(0.459) (0.015)

Government Expenses -0.00801*** -0.00443***

(0.003) (0.002)

Gross Enrollment Ratio, Primary Schools 0.00450 -0.01003

(0.149) (0.184)

Net Enrollment Ratio, Primary Schools -0.00645 0.01509

(0.268) (0.154)

Population of 0 to 14 Years Old -0.02177** 0.05312

(0.038) (0.132)

Enrollment in Private Primary Schools 0.00412 -0.00267

(0.522) (0.790)

Constant 5.91362*** 1.59461

(0.000) (0.150)

Number of Observations 69 68

Number of Groups 17 12

Observations per Group:

Min. 1 1

Avg. 4.7 6.2

Max. 7 7

F 13.09799 .

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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Table 7: Legal Rights and Human Capital Policies (Quartiles)
Log of per Capita Public Health Expenditures

First Quartile Fourth Quartile

Strength of Legal Rights 0.11679** 0.03716***

(0.016) (0.003)

GDP per Capita 0.00050** 0.00006***

(0.017) (0.002)

Polity Score 0.02714 -0.06002***

(0.582) (0.000)

Government Revenues -0.00152 -0.00322

(0.897) (0.629)

Government Expenses 0.02552** 0.01630**

(0.025) (0.043)

Per Capita Private Health Expenditures 0.04701 -0.27003

(0.818) (0.136)

Population 64+ Years Old 0.09677 0.18219***

(0.720) (0.001)

Constant 0.89813 4.64660***

(0.341) (0.000)

Number of Observations 113 112

Number of Groups 24 18

Observations per Group:

Min. 1 1

Avg. 4.7 6.2

Max. 7 7

F 13.09799 .

p-values in Parentheses

* p<0.10, ** p<0.05, *** p<0.01
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