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a b s t r a c t 

The classic democratic theory of redistribution claims that an increase in market in- 

come inequality causes an increase in the size of government through majority voter sup- 

port for an offsetting expansion of redistribution. I argue that the predicted inequality–

redistribution relationship can break down when voters face uninsurable idiosyncratic risk 

with respect to future labor income and a timing differential between tax collections and 

government outlays. This is formalized using an incomplete market heterogeneous-agent 

DSGE model with majority voting and ‘time-to-build’ policy, which suggests the collective 

demand for redistribution will not necessarily increase with growing income or wealth in- 

equality. This result implies that even with equal political power among voters, democra- 

cies do not have a systematic mechanism to offset rising inequality as contrary to popular 

belief. 
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1. Introduction 

The Meltzer and Richard (1981) classic democratic theory of redistribution claims that rising income inequality generates

an offsetting expansion of redistributive government policies: following a positive shock to the mean-to-median (MM) mar-

ket income ratio, a majority of voters prefer an expansion of redistribution from which they would benefit through higher

disposable income. Under a majoritarian political system, an office-seeking candidate who makes preelection promises of

increased redistribution is then elected to satisfy this collective demand. The policies implemented postelection, which in-

crease the relative size of government outlays and taxation, reduce disposable income inequality. It is in this sense that

democracies are thought to contain a built-in mechanism to offset rising inequality. 

Existing evidence generally fails to support the inequality–redistribution relationship predicted by classic theory. Al- 

though support was found in Meltzer and Richard (1983) , no support was found in Gouveia and Masia (1998) ; Lindert

(1996) ; Tullock (1983) , Rodríguez (1999) , and Pecoraro (2014) . To explain the predictive failure of the classic theory, two

related strands of theoretical literature have developed — one that helps to explain simultaneous high inequality and low

redistribution, and another that additionally helps to explain the failure of redistribution to increase in response to rising

inequality. Most of the existing work falls into the first category and therefore, despite providing useful insights, does not

address the failure to observe the positive marginal effect of inequality on redistribution. Although work in the second

category addresses the dual-faceted nature of the classic theory’s predictive failure, individual voters are assumed to form
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policy preferences with respect to their relative income without consideration of wealth. However, in the presence of less

than perfect correlation between income and wealth at the micro level ( Kuhn and Ríos-Rull, 2016 ), one cannot infer voter

behavior over the distribution of wealth from this literature’s findings on voter behavior over the distribution of income.

To the extent that individual policy preferences depend jointly on income and wealth, this literature then provides little

guidance for understanding changes to redistribution in response to correlated income and wealth inequality shocks. 

The purpose of this paper is to fill the gap present in the literature: I examine the role of individual voter behavior over

the joint distribution of income and wealth in helping to explain the simultaneous high inequality and low redistribution

allowed for by the failure of redistribution to rise with inequality. To do this, I reconsider the endogenous policy preferences

of rational, self-interested voters that drive the classic relationship by constructing a heterogeneous-agent DSGE model with

majority voting, calibrating it to the United States economy, and computing a stationary politico-economic equilibrium for

analysis. In the context of this framework I explore what conditions may cause the predicted inequality–redistribution rela-

tionship to break down. 

I argue that the positive marginal effect of inequality on redistribution is ultimately driven by individual policy pref-

erences that monotonically decrease over income and wealth. These preferences are induced in a framework devoid of

uninsurable future labor income risk under prudence and ‘time-to-build’ policy where government outlays lag following tax

collections. 1 I show that the presence of these elements together can induce nonmonotonic individual policy preferences

over wealth because an expansion of redistribution is then relatively more costly for wealth-poor individuals with low con-

sumption levels: As this policy change would temporarily reduce their consumable resources and strengthen their desire to

save as a precaution, these voters may prefer relatively less redistributive taxation to free up resources that can be used

to increase current consumption. I subsequently argue that this result has three important implications for a democratic

electorate’s collective demand for redistribution. First, the level of redistribution preferred by a majority coalition of voters

is subject to a relatively low upper-bound. Second, this policy depends on the underlying joint distribution of wealth and

labor efficiency rather than only the MM income or wealth ratio because individual policy preferences depend jointly on

individual income and wealth. Third, growing inequality can be associated with an increase, no change, or a decrease in

the preferred level of redistribution. Consequentially, there is not a systematic mechanism inherent in democracies to offset

rising inequality as predicted by the classic theory. 

This work contributes towards a better understanding of rational individuals’ self-interested preferences for redistri-

bution, and the implications these preferences have for the collective demand for redistribution: nonmonotonic policy

preferences can effectively constrain the majoritarian democratic system from expanding redistribution in response to

rising inequality as predicted by classic theory. High inequality and low redistribution can then persist as both wealth-

poor and wealth-rich voters support relatively small government. The intuition underlying this mechanism is described in

Section 2 following a discussion of the existing literature, and the formal modeling framework is specified and used for

analysis in Section 3 . With equal political power among rational, self-interested individuals who vote only over unidimen-

sional economic policy, the political system considered here is intended to remain close in spirit to the system considered in

the classic theory and much of the subsequent literature. If redistribution does not necessarily rise in response to growing

inequality in this stylized environment, then voters in real-world democracies may not ‘put the Gini back in the bottle.’ 

2. The classic theory, extensions, and missing pieces 

2.1. The classic theory 

In Meltzer and Richard (1981) , individuals make consumption and labor decisions in private markets and participate in

a collective decision-making process by voting over public policy. In this static model, differences in market income across

the electorate give rise to policy conflict over the proportional income tax rate whose revenues are used by the government

to finance non-means-tested transfers. Rational, self-interested individuals evaluate marginal policy expansions and prefer

the tax rate associated with the level of redistribution that maximizes their internalized net policy benefits. For a given

policy, benefits from transfers (equal to the tax paid by the mean income individual) are constant across individuals while

costs from tax payments rise with income. Preferred tax rates are therefore monotonically decreasing in individual market

income relative to the mean. Heterogeneous preferred tax rates are aggregated into a collectively preferred policy through

application of the Median Voter Theorem ( Black, 1948 ) so that the policy preferred by the median voter receives majority

support in any pairwise election. With monotonic policy preferences, the median voter is the voter with median income,

and the collective demand for redistribution is given by his preferred tax rate. 

These negatively monotonic individual policy preferences ultimately drive the inequality–redistribution relationship:

since an individual prefers more redistribution the lower her income is relative to the mean, a shock to inequality that

raises the MM income ratio is associated with an increase in the preferred tax rate of the median voter, and hence ma-

jority voter support for an expansion of redistribution. Given Downsian electoral competition ( Downs, 1957 ) and binding
1 ‘Prudence’ is used in the Kimball (1990) sense. The ‘time-to-build’ terminology was introduced by Kydland and Prescott (1982) in the context of capital 

investment in business cycle models. 
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preelection promises among office-seeking candidates, 2 the model predicts that higher levels of inequality generate more

redistribution. 

2.2. Existing extensions to the classic theory 

Much empirical research has found no evidence in support of the classic theory’s main predictions within the United

States ( Gouveia and Masia, 1998; Rodríguez, 1999; Tullock, 1983 ) and across the OECD ( Lindert, 1996; Pecoraro, 2014 ). The

theoretical research that addresses the predictive failure of the classic model provides potential explanations for the ob-

served simultaneous high inequality and low redistribution, as well as potential explanations for the failure of rising in-

equality to generate an increase in redistribution. Since most of the work has only provided the former without the latter,

the existing literature can be separated into two related yet distinct strands: the work surveyed in Section 2.2.1 only helps to

explain low redistribution in highly unequal democracies because individual preferences for redistribution remain negatively 

monotonic over income and wealth. This contrasts with the work surveyed in Section 2.2.2 that can also help to explain the

failure to observe the positive marginal effect of inequality on redistribution by inducing nonmonotonic individual policy

preferences. 

2.2.1. Understanding high inequality and low redistribution 

The classic model has been extended to include additional elements that lower the collective demand for redistribution

given a level of inequality without altering the monotonic characteristic of individual policy preferences. In this manner,

the following extensions – which include differential voter turnout, adverse dynamic effects, income mobility, and multiple

policy dimensions – can help to explain simultaneous high inequality and low redistribution. 

Although the classic model mandates universal voting, the set of all voters in reality is a subset of the population because

of voter abstention. Voter abstention can influence the collective demand for redistribution for a given MM ratio if it is

concentrated among a particular income class, generating a median voter different from the individual with median income.

McCarty et al. (2006) find that the MM income ratio for voters has risen by about half as much as the MM income ratio for

the population over 1972–2002 in the United States, which under negatively monotonic preferences implies that the median

voter would prefer a relatively lower tax rate than the individual with median income. In Saint-Paul and Verdier (1996) ,

differential voter turnout is modeled by exogenously weighting votes; a relatively small government can be collectively

preferred by the electorate despite a high MM income ratio by placing a sufficiently small weight on votes from income-

poor voters. Although this is a useful extension to the classic model, Larcinese (2007) finds that despite the relevance of

aggregate voter turnout for predicting redistribution across 41 nations over 1972–1998, the partial effect on the MM income

ratio is statistically insignificant both before and after controlling for turnout. 

High redistribution may generate deadweight losses from reduced incentives to accumulate capital. In the Krusell and

Ríos-Rull (1999) dynamic general equilibrium version of Meltzer and Richard (1981) , forward-looking individuals internalize

these costs through their effect on the tax base, and hence prefer relatively lower tax rates. Their dynamic model generates

a realistic size of government in a steady state when calibrated to the United States economy, while an alternative static

model generates an excessively high size of government in equilibrium. Perotti (1993) argues that dynamic effects can also

be important when human capital accumulation, which is subjective to capital requirements at the individual level, is the

primary cause of economic growth. As high taxes may prevent rich individuals from investing in human capital, a poor

individual may prefer to tolerate low redistribution if the effects of relatively higher economic growth allowed for by low

tax rates are more beneficial to them than high redistribution and relatively lower economic growth. If the median voter is

among one of these relatively poor individuals, high inequality and low redistribution coexist. Lindert (1996) , however, finds

little correlation between the relative size of social spending programs and economic growth. 

For a given tax rate, an individual that expects higher future income also expects a higher future income tax payment.

With larger expected policy costs for a given amount of benefits, upwards income mobility can generate a relative reduction

in voters’ preferred tax rates. Benabou and Ok (2001) show that this ‘prospect of upward mobility’ (POUM) effect generates

an otherwise lower collective demand for redistribution if the median voter lies within the range of risk-neutral individu-

als with current incomes below the mean, but expected future incomes above the mean. While this range would include

3.5% (10%) of the U.S. population if policy remains in place for seven (ten) years, they point out that the social insurance

benefit of redistribution may outweigh the POUM effect if voters are atleast moderately risk averse. Similarly, Alesina et al.

(2001) argue that risk-averse voters may respond to future income uncertainty by preferring relatively more redistribution

as insurance against extreme negative future income shocks. 

The relative size of government is not the only basis for voter conflict. Roemer (1998) specifies a framework where

voters choose between two non-Downsian candidates, 3 each representing a platform located at particular points on a bidi-

mensional policy space: one candidate represents a secular platform with high redistribution and the other a nonsecular,
2 Meltzer and Richard (1981) do not explicitly consider preelection politics. They aggregate policies through direct democracy using the median voter 

collective choice mechanism, which has implications equivalent to those of the representative democracy under the Downsian–Median Voter framework 

described here. This political layer is added so contrast with multidimensional politics can be made below. 
3 While Downsian candidates choose policy platforms that maximize their chance of winning the election, non-Downsian candidates choose policy 

platforms that best represent their ex ante constituency. 
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low redistribution platform. Poor voters who exhibit nonsecular values and wealthy voters with secular values then find

themselves with competing incentives. If the religious incentives are sufficiently salient to the nonsecular poor, voters may

collectively prefer the nonsecular candidate proposing low redistribution despite high inequality. Bartels (2008) , however,

finds no evidence in favor of a shift towards conservative-leaning social views sufficiently large to outweigh the salience of

economic issues over the previous three decades in the United States. 

2.2.2. Understanding failure of redistribution to rise with inequality 

With monotonic individual policy preferences which imply rising inequality generates more redistribution, the extensions

in the previous section are inconsistent with failure to observe a positive marginal effect of inequality on redistribution de-

spite helping to explain simultaneous high inequality and low redistribution. The extensions surveyed in this section instead

induce nonmonotonic individual policy preferences which imply rising inequality may not generate more redistribution and

thus also allow for high inequality to persist along with low redistribution. Two extensions of this type include subjective

mobility beliefs and borrowing constraints under time-to-build government policy. 

Individuals’ subjective beliefs about income mobility affect their preferences for redistribution. In Piketty (1995) , learning

takes place over generations through experimentation on the return to labor effort. Subjective expectations about future

income relevant for current decisions will then vary across individuals, implying that preferred tax rates for individuals

with the same level of current income can be different; poor individuals do not necessarily prefer higher tax rates than rich

individuals. The median voter’s preferred policy will therefore depend not on the current level of inequality per se, but his

relevant mobility experience. Consequentially, rising inequality may not generate an increase in the collective demand for

redistribution. 

While rational individuals prefer to smooth consumption over time, borrowing constraints may render some unable to

do so. Bellettini and Ceroni (2006) illustrate how this can affect individuals’ policy preferences in a model where current

taxes collected by the government are invested into infrastructure that uniformly increases all future labor productivity in a

‘time-to-build’ fashion. While for unconstrained individuals preferred tax rates are decreasing in current income, individuals

with binding borrowing constraints have preferred tax rates that are increasing in current income. The latter result obtains

because a lower than otherwise tax rate allows poor constrained individuals to consume closer to their unconstrained op-

timal level of consumption and smooth consumption across periods by freeing up current resources. If the median voter is

then among the constrained poor, a shock to inequality that raises the MM income ratio decreases the collective demand for

redistribution. They present evidence in support of their model’s main predictions using data for 22 OECD countries over

1960–1995. 

2.3. What’s missing? 

While the literature surveyed in Section 2.2.1 can help to explain simultaneous high inequality and low redistribution,

the literature surveyed in Section 2.2.2 can also help to explain the failure to observe a positive marginal effect of inequality

on redistribution by inducing nonmonotonic individual policy preferences over income. However, by focusing on income as

the only relevant economic resource among voters, both papers in this latter section ( Bellettini and Ceroni, 2006; Piketty,

1995 ) omit wealth as a potential joint determinant of individual policy preferences. As Kuhn and Ríos-Rull (2016) report a

correlation coefficient of 0.53 between household labor income and wealth for 2013 in the United States, one cannot infer

this literature’s findings on voter behavior over the distribution of income to voter behavior over the distribution of wealth.

Moreover, their data indicate a correlation coefficient of 0.86 between household labor income and wealth inequality over

1989–2013 as measured by the Gini coefficient. To the extent that individual policy preferences depend jointly on income

and wealth, analyzing the effect of changes to income inequality in isolation from wealth inequality limits the general

applicability of this literature’s findings to observed changes to inequality. 

I address this gap in the literature by examining the role of voter behavior over the joint distribution of income and

wealth in helping to explain both aspects of the classic theory’s predictive failure: simultaneous high inequality and low

redistribution, and the lack of an observed positive marginal effect of inequality on redistribution. In Section 3 , I do this in

the context of a heterogeneous-agent DSGE model where individuals face uninsurable risk with respect to their future labor

income due to incomplete markets. This type of idiosyncratic risk generates imperfect correlation between individual-level

income and wealth and, as shown in Corbae et al. (2008) , leads to individual-level preferred tax rates that depend jointly on

an individual’s labor income and wealth because the expected present discounted value of earnings differ across income-

wealth combinations. I find that uninsurable future labor income risk under prudence together with time-to-build policy

can induce nonmonotonic individual policy preferences over wealth, which can cause the classic inequality–redistribution

relationship to break down. Depending on the change to the joint distribution of income and wealth, rising inequality can

then be associated with an increase, no change, or a decrease in redistribution. 

Before proceeding to the next section, it is useful to briefly illustrate the intuition underlying the mechanism that in-

duces nonmonotonic preferences in this paper. For simplicity, I abstract from the joint dependence of voter preferences over

both income and wealth in favor of a highly stylized two-period endowment economy: let there exist a set of individual-

voters with ex ante identical preferences who are heterogeneous ex post by nonnegative endowments and face uninsurable

idiosyncratic risk about future endowments due to incomplete markets. Redistributive policy, consisting of a proportional

tax on endowments and uniform transfers equal in value to the mean tax payment, has a time-to-build structure such that
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Fig. 1. Stylized monotonic and nonmonotonic preferences for redistribution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

voting and tax collections occur in the current period while government outlays occur with a lag in the future period. The

collective demand for redistribution is determined by application of Downsian–Median Voter framework. 

Endogenous prudent consumer behavior arising from a combination of uninsurable idiosyncratic risk and time-to-build

redistribution can cause individual policy preferences to be nonmonotonic because this combination creates costs to the

individual associated with an expansion of redistribution that intensify as consumable resources fall: since outlays occur

with a lag following tax collections, an increase in redistribution means that individuals face a larger current tax burden

for larger future policy benefits. By reducing current resources, a marginal increase in the tax rate induces a prudent indi-

vidual to reduce consumption and increase savings as a precaution. Since a prudent individual’s marginal utility approaches

infinity as consumption approaches zero, the utility loss from the reduction in consumption associated with a higher tax rate

approaches infinity as consumption approaches zero. Reversing this logic, an individual with ex ante low consumption levels

will highly value an increase in consumption facilitated by the current resources gained with a relatively lower tax rate. If

this mechanism causes the expected net benefits from expanding redistribution to decrease as resources fall, then individ-

uals’ preferences for redistribution will vary positively with resources. This is expected to occur at relatively low resource

and consumption levels. Over the range of relatively high resource levels, however, the associated high consumption levels

imply this mechanism will be weak and individual policy preferences will instead vary inversely with resources. 

Fig. 1 juxtaposes stylized nonmonotonic preferences for redistribution against counterfactual negatively monotonic pref- 

erences for a given level of mean endowments. 4 Nonmonotonic policy preferences imply that the median voter is not neces-

sarily the voter with median resources. To see this, suppose that ω 

med 
1 

is the median level of endowments in the electorate.

The policy preferred by the voter with median endowments is the median preferred policy for both monotonic and non-

monotonic preferences; the collective demand for redistribution is given by this voter’s preferred tax rate. Suppose now that

median endowments in the electorate is instead located at ω 

med 
2 

, holding the mean constant. With nonmonotonic prefer-

ences, the voter with median endowments must then prefer a higher redistributive tax rate than the median voter as long as

no more than half of the resource distribution’s mass is located at ω 

med 
2 

. 5 This outcome contrasts with the case of monotonic

preferences, where the voter with median endowments must still be the median voter. Nonmonotonic preferences therefore

do not facilitate determination of policy simply by the MM ratio; policy will instead depend on the median preferred tax

policy generated by the underlying distribution of resources. 

Note that the highest tax rate that could be collectively preferred by the electorate given the mean level of endowments

is located at each function’s maximum. As relative resources fall, nonmonotonic preferences reach a maximum at ω 

med 
2 

and decline thereafter while monotonic preferences continue to rise until reaching a maximum at the lowest resource level.

Since the maximum is larger in this latter case, nonmonotonic preferences put a relatively low upper-bound on the potential

size of government in a democracy. 
4 While in Meltzer and Richard (1981) preferred tax rates were linear with respect to taxable resources, this is not the case more generally. The coun- 

terfactual monotonic preferences in Fig. 1 are nonlinear to reflect those derived in the model presented in Section 3 absent time-to-build policy. 
5 This result does not require the median endowments level to be associated with the maximum preferred tax rate in the electorate. This point is 

selected for ease of illustration. 
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With nonmonotonic preferences, an inequality shock can be associated with an increase, a decrease, or no change in

redistribution. The result depends not on the MM ratio directly, but rather on changes to the relative location of the me-

dian voter in the distribution of preferred tax rates generated by the distribution of resources. In particular, the collective

demand for redistribution will increase if the inequality shock results in a new resource distribution for which the implied

median preferred tax rate rises, and hence more individuals prefer tax rates above the pre-shock rate. If instead the shock

causes the median preferred tax rate to fall such that more individuals prefer tax rates below the pre-shock rate, then the

collective demand for redistribution will instead decrease. Shocks that leave the median preferred policy unchanged de-

spite altering the resource distribution and median resources leave policy unchanged. As a result, there is not necessarily a

built-in mechanism in democracies to offset rising inequality as commonly believed. 

3. Economic preferences for redistribution 

An incomplete market heterogeneous-agent DSGE model is now specified to analyze the role of individual-level prefer-

ences for redistribution over the joint distribution of income and wealth in helping to explain the predictive failure of the

classic model. Due to the nature of uncertainty and dynamics underlying the mechanism of interest in this work, explicit

analytical solutions are unavailable and hence numerical methods are desirable. After constructing the model and calibrating

it to the United States economy, I show that individuals’ preferences for redistribution can be nonmonotonic over wealth

because of a combination of uninsurable future labor income risk under prudence and time-to-build policy. As a result, the

potential size of government is subject to a relatively low upper-bound. Moreover, the redistributive tax policy collectively

demanded by the electorate depends on the underlying joint distribution of wealth and labor efficiency rather than only the

MM income or wealth ratio. This preferred level of redistribution can increase, decrease, or remain constant in response to

rising inequality. 

The political system in this paper is the Downsian–Median Voter framework used in Meltzer and Richard (1981) and

most of the subsequent literature seeking to explain its predictive failure. Following in this tradition allows for the focus to

remain on new features of the economic – rather than political – environment. Despite offering the benefit of tractability

within a rich economic environment, however, this framework restricts political conflict to unidimensional policy. As such,

individuals in the model presented here are assumed to form their preferences for redistribution over the rate of a single

proportional tax applied to all capital and labor income which finances government transfers, provision of public goods, and

consumption expenditures in fixed proportions. 

Attention is restricted to steady state equilibrium. I define the joint consistency of private and public decisions in

a macroeconomic steady state as the stationary politico-economic equilibrium . Politico-economic equilibrium concepts for

dynamic models were developed in the seminal work of Krusell et al. (1997) ; Krusell and Ríos-Rull (1996) ; 1999 ), and

Azzimonti et al. (2006) under complete insurance markets, and the more recent work of Corbae et al. (2008) under incom-

plete insurance markets. However, the equilibrium concept used here, as in Aiyagari and Peled (1995) , deviates from these

Markov perfect equilibrium specifications in favor of a simplified treatment of individual policy calculus which provides the

benefit of significantly reducing the computational requirements for locating equilibrium: although individuals understand

the true laws of motion for their idiosyncratic states, they only observe the current aggregate states. That is, they do not

know the true laws of motion for the economy. When evaluating a current policy change, individuals internalize only their

own benefits and burden associated with a given tax rate while taking as given the current steady state economic aggre-

gates, and without consideration for potential feedback effects on current or future economic aggregates and policy. I give

this equilibrium concept a bounded rationality interpretation and in Section 3.1.9 descriptively compare voter beliefs within

it to those under the Markov perfect equilibrium specification. 

3.1. General equilibrium economy 

3.1.1. Individuals’ private choices: first-stage maximization problem 

Let there be a continuum of ex ante identical individuals indexed by i who comprise the population P which is of

measure one. These individuals are heterogeneous ex post by labor productivity ε i t and beginning-of-period real wealth

holdings a i t ∈ A in the form of (net) capital assets. Individuals maximize time-separable utility with respect to consumption

c i t , the numéraire good, and leisure l i t over an infinite planning horizon discounted by β ∈ (0, 1). Period utility functions

u (c i t , l 
i 
t ) , are assumed to be of the HARA class and thrice continuously differentiable in consumption and leisure with u c, l ( ·)

> 0, u cc, ll ( ·) < 0, u ccc ( ·) > 0, and lim c,l→ 0 u c,l (c, l) = ∞ . The negative second derivative and positive third derivative with

respect to consumption imply that individuals are both risk averse and prudent. Markets are assumed to be incomplete as

individuals face uninsurable idiosyncratic risk with respect to their future labor income. Thus, they have the incentive to

self-insure against income fluctuations by saving as a precaution. They have the following maximization problem for private

consumption and labor choices: 

max 
{ c i t } ∞ t=0 

, { n i t } ∞ t=0 

E 0 

[ 

∞ ∑ 

t=0 

βt u (c i t , 1 − n 

i 
t ) 

] 

(3.1)
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subject to: 

a i t+1 = a i t + (1 − τt ) y 
i 
t + G 

T 
t − c i t (3.2) 

y i t = r t a 
i 
t + w t ε 

i 
t n 

i 
t (3.3) 

1 = l i t + n 

i 
t (3.4) 

c i t ≥ 0 ∀ t (3.5) 

lim 

k →∞ 

a i t+ k 

[ k −1 ∏ 

j=0 

(1 + r t+ j (1 − τt+ j )) 
] −1 

= 0 (3.6) 

a i t ≥ −� ∀ t (3.7) 

where E t [ x ] ≡ E(x | �i 
t ) denotes the expectation of random variable x conditional on the information set �i 

t , which contains

knowledge about the true laws of motion for individuals’ own states, but assumed not to contain information about the laws

of motion for the economy’s aggregate states. Individuals’ objective in the first stage is to solve for their optimal sequence

of consumption { c i t } ∞ 

t=0 
and labor supply { n i t } ∞ 

t=0 
subject to the law of motion for wealth in Eq. (3.2) with time endowments

normalized to unity as in Eq. (3.4) . It is assumed that factor markets are perfectly competitive and that capital and labor

are mobile so that no individual has sufficient market power to affect prices; all individuals face the same real net rate of

return on wealth r t and real wage rate w t paid to effective labor units ε i t n 
i 
t . An individual’s total flow of income y i t , the sum

of capital and labor income flows as in Eq. (3.3) , is subject to the proportional tax rate τt ∈ T = [0 , 1] . 

Individuals must have nonnegative levels of consumption as in condition (3.5) , which holds in strict form as a conse-

quence of the limit condition lim c→ 0 u c (c, l) = ∞ on the utility function. The no-Ponzi-game condition (3.6) is imposed to

require present discounted budget balance in the limit, so to rule out strategies where individuals can achieve any con-

sumption level by accumulating and rolling over arbitrarily large amounts of debt. There is a minimum permissible level of

wealth as in condition (3.7) to ensure that the no-Ponzi-game condition is satisfied, which occurs as long as ϖ ≥ 0. This is

assumed to take the form an exogenous ‘ad hoc’ borrowing constraint that is smaller than the ‘natural’ borrowing constraint

( Aiyagari, 1994 ) to be independent of government policy. 6 When ϖ > 0, a case to be considered in this paper, all individuals

are permitted to have a stock debt larger than their stock of saving in any given period. 

Government outlays are assumed to be homogeneous across individuals. The outlays internalized by individuals consist

of lump sum non-means-tested transfers G 

T 
t , and the provision of a pure public good G 

P 
t (e.g., construction or maintenance

of productive infrastructure, protection of property, provision of public education, or development of public knowledge) that

increases labor productivity ε i t for all individuals subject to an idiosyncratic shock as follows: 

ε i t = θ i 
t (1 + G 

P 
t ) 

σ (3.8) 

where θ i 
t ∈ 
 is an idiosyncratic realization of labor efficiency which follows an exogenous and asymptotically stationary

first-order Markov chain with transition matrix �θ whose elements γ θ
kl 

≥ 0 give the conditional probabilities Prob { θt+1 =
θl | θt = θk } known by individuals. This multiplicative specification implies that benefits from public good provision increase

with an individual’s idiosyncratic labor efficiency realization. Since in the special case of G 

P 
t = 0 or σ = 0 Eq. (3.8) simply

collapses to ε i t = θ i 
t , θ

i can interpreted as either shocks directly to individual i ’s labor productivity or shocks to individual

i ’s ability to extract benefit from the public good. Furthermore, the exogenous parameter σ should be interpreted as an

elasticity parameter: the elasticity of labor productivity with respect to public goods is ηε = σ [ G 

P 
t / (1 + G 

P 
t )] , which implies

the benefits internalized by individuals for a given level of government outlays will vary positively with σ . Since the size of

government will ultimately become endogenous, the flexibility introduced through this parameter is important because it

allows the modeler to adjust the demand for government benefits inside the model to generate the desired size of govern-

ment in equilibrium. 

Finally, individuals understand that government policy follows a time-to-build structure such that outlays in any given

period are determined and financed by the revenues collected under the previous period’s tax rate such that G 

T,P 
t (τt−1 ) .

Similarly, they understand that the taxes paid this period are used to finance outlays in the subsequent period such that

G 

T,P 
t+1 

(τt ) . This policy structure, introduced in Bellettini and Ceroni (2006) , attempts to capture the timing differential be-

tween the remittance of taxes and the internalization of benefits. 7 While in a macroeconomic steady state for a given
6 Aiyagari (1994) interprets the ‘natural’ borrowing constraint as the maximum amount that an individual can borrow and repay in the worst possible 

realization of states without violating the nonnegativity constraint on consumption. Here, this value will depend on government policy since through its 

effect on the real wage rate and real net rate of return to capital. 
7 Alternatively, one may interpret time-to-build policy as implementation lags on the expenditure side of government. Note, however, that this would 

differ from the policy implementation lags used in Krusell and Ríos-Rull (1999) and Azzimonti et al. (2006) , where changes to taxes and outlays occurred 

contemporaneously but in the subsequent period to when they were decided. 
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government policy, the assumption of a time-to-build policy structure does not directly affect an individual’s actual private

behavior since government outlays and the tax rate are both time-invariant. However, the time-to-build policy structure can

affect an individual’s preferred policy relative to that under a policy structure allowing for contemporaneous changes to both

taxes and outlays since the former involves temporally disjoint costs and benefits following a policy change. For example, an

expansion of redistribution under the time-to-build structure will involve an increase in tax payments prior to the receipt

of expanded benefits since current taxes finance future government outlays. To the extent that this particular policy struc-

ture will alter the government policy that would otherwise be collectively chosen through the political system, it will affect

the macroeconomic steady state that the economy actually reaches. The determination of endogenous government policy is

specified in Sections 3.1.5 – 3.1.7 . 

3.1.2. Firms 

Let there be a continuum of firms of arbitrary size that rent capital and hire labor from households to produce output,

facing the static decision to maximize profits each period taking factor prices as given. Firms are assumed to use convex,

constant returns to scale technology, and thus factors are paid according to their marginal products. With perfectly com-

petitive factor markets and factor mobility, marginal products are equalized across firms. Aggregate output Y t can then be

represented by the aggregate production function Y t = F (K t , N t ) where F ( ·) is increasing in each argument and homoge-

neous of degree one, and the capital letters Y, K , and N denote aggregate output, capital, and effective labor. 8 Under these

conditions, prices are given by the effective marginal products of the aggregate factors of production: 

r t = F K (K t , N t ) − δ (3.9)

w t = F N (K t , N t ) (3.10)

where δ is rate of depreciation on capital. 

3.1.3. Government 

The government costlessly collects revenues from the single income tax levied proportionally on the contemporaneous

flow of capital and labor income. Expressed in terms of aggregates, current period tax revenues τt (r t K t + w t N t ) are expended

in the future period under the time-to-build policy structure, financing (i) non-means-tested lump sum transfers G 

T 
t+1 

, (ii)

provision of public goods G 

P 
t+1 

, (iii) and government consumption expenditures G 

C 
t+1 

subject to a cross-period balanced

budget: 

G 

T 
t+1 + G 

P 
t+1 + G 

C 
t+1 = τt (r t K t + w t N t ) (3.11)

While individuals internalize transfers and public good provision, they do not internalize government consumption ex-

penditures. 9 In each period, the sum of transfers and public good provision takes an exogenous fraction κ ∈ [0, 1] of previous

period revenues, while government consumption expenditures takes the residual fraction (1 − κ) . Of the κ share of inter-

nalized outlays, transfers take an exogenous � ∈ [0, 1] share with public goods provision taking the residual share (1 − �) .

Formally: 

G 

C 
t+1 ≡ (1 − κ) [ τt (r t K t + w t N t ) ] 

G 

T 
t+1 ≡ �κ[ τt (r t K t + w t N t ) ] 

G 

P 
t+1 ≡ (1 − �) κ[ τt (r t K t + w t N t ) ] 

Fixed budget shares imply that any change to the size of government generated by an increase in the tax rate, for example,

must be proportionally distributed among the three outlay types according to � and κ . As a result, the outlay side of

government policy in any future period can be represented by the compact notation G t+1 ≡ { G 

T 
t+1 , G 

P 
t+1 , G 

C 
t+1 

} , and is fully

determined by the current tax rate τ t for a given set of macroeconomic aggregates. 

The budget condition in Eq. (3.11) may be too restrictive to describe governments that can freely borrow to finance

current outlays, or particular policies that do not have dedicated funding. In the United States, while borrowing by the

federal government is less restricted, borrowing by state and local governments is often constitutionally constrained by

balanced budget provisions. Given that a substantial portion of redistribution occurs at the state and local level, imposing

a cross-period balanced budget may be a reasonable modeling strategy when one simultaneously considers all levels of

government. 10 
8 The notion of aggregate effective labor supply fully captures the effect of the government’s provision of public goods on labor productivity as specified 

in Eq. (3.8) . Since the current period’s government outlays are both determined and financed in the previous period, current public good provision is 

neither a function of current aggregate capital nor current aggregate effective labor supply. Thus, the constant returns structure of production is preserved. 
9 As in Krusell and Ríos-Rull (1999) , individuals do not internalize the benefits of government consumption expenditures since it neither alters their 

budget constraint nor is an argument in their utility functions. Since all government outlays are financed by a single tax, however, all government financing 

costs are internalized. 
10 According to the 2013 Economic Report of the President , approximately 45% of the annual total government outlays occurred at the state and local levels 

over the period 1982–2012. 
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3.1.4. Stationary economic equilibrium 

In the first stage, individuals have consumption c i and labor n i as control variables. Individual state variables are endoge-

nous wealth holdings a i and exogenous labor efficiency θ i whose joint distribution is represented by the density function

f ϑ = f (a, θ ) . Endogenous aggregate state variables are the capital stock K , effective labor supply N , which together determine

relative prices. Although treated as exogenous in the first stage, government outlays G is policy state variable determined

by the tax rate state variable τ ; it will be endogenized through the political process in the second stage. While individuals’

information sets �i contain true laws of motion for their own idiosyncratic states, they do not contain the true laws of

motion for the economy’s aggregate states. Individuals, however, observe current period aggregate states and understand

the relationship between current taxes and future outlays via the government’s cross-period budget constraint. 

The problem to be solved at this stage can be expressed in recursive form: 

υ(a i t , θ
i 
t ) = max 

c i t ,n 
i 
t ,a 

i 
t+1 

{ 

u (c i t , 1 − n 

i 
t ) + βE t υ(a i t+1 , θ

i 
t+1 ) 

} 

subject to Eqs. (3.2) –(3.11) and where υ(·) is the value function. A stationary economic equilibrium is defined as follows: 

Definition 1. A stationary economic equilibrium is a collection of functions 

(
υ, c, n, a ′ 

)
, time-invariant prices { r, w }, ag-

gregates { K, N }, joint distribution of wealth and labor efficiency f ϑ , and government outlays G such that for some tax rate

τ : 

1. Policy functions a ′ = a ′ (a, θ ) , c = c(a, θ ) , n = n (a, θ ) solve individuals’ first-stage maximization problem: 

υ(a, θ ) = max 
c,n,a ′ 

{ 

u (c, 1 − n ) + βE θ ′ | θυ(a ′ , θ ′ ) 
} 

subject to Eqs. (3.2) –(3.11) . 

2. The aggregate consistency conditions hold: 

K = 

∑ 

θ∈ 


∫ ∞ 

−� 

a f (a, θ ) da ; N = 

∑ 

θ∈ 


∫ ∞ 

−� 

εn (a, θ ) f (a, θ ) da 

3. Factor prices are equivalent to their marginal products: 

r = F K (K, N) − δ; w = F N (K, N) 

4. The government’s budget is balanced across consecutive periods: 

G 

T ′ + G 

P ′ + G 

C ′ = τ (rK + wN) 

5. The joint density of wealth and labor efficiency f ϑ = f (a, θ ) is constant: 

f (a ′ , θ ′ ) = 

∑ 

θ∈ 

Pr (θ ′ | θ ) f (a, θ ) ; ∀ a ′ = a ′ (a, θ ) ∈ A , θ ′ ∈ 


3.1.5. Electoral competition and voting 

All institutional characteristics of the political system are assumed to have been determined at an ex ante constitutional

period: elections occur each period with political conflict taking place only over the tax rate levied proportionally on the

contemporaneous flows of capital and labor income. Preelection politics follows Downsian Electoral Competition ( Downs,

1957 ) as two office-seeking candidates with full knowledge of all voting individuals’ policy preferences announce binding

policy platforms chosen only to maximize their chances of winning the election subject to majority rule. The redistributive

tax policy proposed by the winning candidate is implemented immediately postelection in the present period. Enforceability

and verifiability of preelection promises are assumed to rule out rent seeking behavior and agency problems. 

Following the structure of the general unidimensional policy problem posed in Persson and Tabellini (20 0 0) , let αi 
t be

a vector of state variables perceived by individuals to be relevant for their control variables, the tax rate T t be the policy

variable whose feasible values are ordered along the unidimensional policy space T = [0 , 1] , and the electorate E ⊆ P be an

exogenously given and known subset of the population containing all individuals who vote sincerely on policy. A voter’s

preferred policy T̄ i t ≡ T ( αi 
t ) is the argument that maximizes the indirect utility function ˜ υ( αi 

t ; T t ) which depends explicitly

on the tax rate. If ∀ i ∈ E , ˜ υ( αi 
t ; T t ) are single-peaked over T , and hence an individual’s preference ordering for alternative

policies is determined by the relative distance from their preferred policy in each direction, then there exists a Condorcet

winner which will garner more votes than any other feasible policy in a pairwise contest; it is given by the median voter’s

preferred policy. 11 Preelection policy platforms then converge to an equilibrium: candidates maximize votes by locating their

policy platform as close as possible to the median voter and equilibrium policy is deterministically given by the median

preferred policy via appeal to the Median Voter Theorem ( Black, 1948 ). 
11 As described in Persson and Tabellini (20 0 0) , single-peakedness means for individual i ’s preferred policy T ( αi 
t ) and other policies T ′ t , T 

′′ 
t ∈ T : If T ′′ t ≤

T ′ t ≤ T ( αi 
t ) or if T ′′ t ≥ T ′ t ≥ T ( αi 

t ) then ˜ υ( αi 
t ; T ′′ t ) ≤ ˜ υ( αi 

t ; T ′ ) . See p. 22 for a general proof of the existence of a Condorcet winner given by the median 

voter’s preferred policy under single peaked preferences. 
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The timing of events for the political process each period is as follows: (1) two office-seeking candidates announce binding

redistributive tax policy platforms with full knowledge of the electorate’s policy preference ordering; (2) elections are held to

aggregate individual policy preferences into a collective decision for a winning candidate; (3) the winning candidate implements

their policy immediately postelection before contemporaneous private economic decisions are made, i.e., the government moves

first. Rather than a stream of redistributive tax policies being determined by the current period’s election, policy is made

sequentially each period through the political system. 

3.1.6. Political equilibrium 

Heterogeneity of states contained in the individual state vector αi 
t will be associated with heterogeneous preferences for

redistribution. Since the median voter cannot be located ex ante in terms of the joint distribution of wealth and labor effi-

ciency, a mapping must be obtained from this density function to a density function of preferred tax rates f T̄ t ≡ f ( ̄T ) . Let this

mapping be denoted by ζ , so that f T̄ t = ζ ( f ϑ t ) . Given the existence of a Condorcet winner, the endogenous redistributive tax

policy is the median of the density function f T̄ t . The median-voter collective choice mechanism which aggregates individual

policy preferences into a collectively preferred policy can thus be expressed as follows: 

Definition 2. The median-voter policy rule is the function � , which maps the distribution of preferred tax rates f T̄ into

a new policy outcome such that the equilibrium policy for any election is the redistributive tax policy preferred by the

median voter T̄ med : 

�(f T̄ t ) ≡
{ 

T̄ med : 

∫ T̄ med 

0 

f ( ̄T ) d ̄T = 

1 

2 

= 

∫ 1 

T̄ med 

f ( ̄T ) d ̄T 
} 

(3.13)

The median-voter policy rule is used to define the notion of political equilibrium: 

Definition 3. The economy is in political equilibrium when the government’s actual redistributive tax policy satisfies the

median-voter policy rule: 

τt = �(f T̄ t ) (3.14)

It should be clear that political equilibrium does not imply stationary economic equilibrium, nor does stationary eco-

nomic equilibrium imply political equilibrium. Actual private decisions, redistributive tax policy, economic aggregates and

prices must however be jointly consistent. The following two subsections specify their joint determination. 

3.1.7. Individuals’ public choices: second-stage maximization problem 

Voters evaluate government policy by comparing the consequences of each feasible policy on their own private behavior

and prefer the one that maximizes their indirect utility function ˜ υ( αi 
t ; T t ) . Since individuals’ information sets are assumed

not to contain knowledge about the true laws of motion for the economy, voters do not internalize how current policy

changes impact current or future economic aggregates, and hence do not consider feedback effects on future policy. An

implication is that voters perceive off-equilibrium policy changes as permanent and coexisting with current observable ag-

gregates, with consistency between individual behavior, aggregates, prices and collective policy choices being maintained

only in actual equilibrium outcomes. 

Recalling the individuals’ first-stage maximization problem, whose solution determines their private decisions for a given

tax policy τt ∈ T , individual i ’s state vector is αi 
t ≡ { a i t , θ i 

t , G t } where dependence on current government outlays, predeter-

mined from the perspective of period t since G t (τt−1 ) , is now made explicit. In a stationary economic equilibrium, indirect

utility for voter i ∈ E is therefore given by the value function: 

υ(a i t , θ
i 
t ; G t , τt ) = max 

c i t ,n 
i 
t ,a 

i 
t+1 

{ 

u (c i t , 1 − n 

i 
t ) + βE t υ(a i t+1 , θ

i 
t+1 ; G t+1 , τt+1 ) 

} 

where lack of the tilde accent implies that is consistent with a stationary economic equilibrium aggregates and prices for

the tax policy τt ∈ T . In the second-stage maximization problem, voters form their preference ordering over the policy space

T by determining the indirect utility value associated with the current implementation of each feasible tax rate T t ∈ T while

taking as given the current economic aggregates and government outlays. The ‘policy evaluation’ value function ˜ υ( αi 
t ; T t ) ,

which captures the indirect utility value associated with each feasible policy and individuals’ own optimal private decisions

consistent with it, is expressed as: 

˜ υ(a i t , θ
i 
t ; G t , T t ) = max 

c i t ,n 
i 
t ,a 

i 
t+1 

{ 

u (c i t , 1 − n 

i 
t ) + βE t υ

(
a i t+1 , θ

i 
t+1 ; G t+1 ( T t ) , τt+1 = T t 

)} 

(3.15)

where the future value function on the right-hand side, absent a tilde accent, is consistent with a stationary economic equi-

librium for the particular tax rate τ = T (which allows for G and τ to be omitted as explicit arguments of the value function

in Definition 1 ). This problem implies a set of individual policy functions ˜ a ′ (a i t , θ
i 
t , G t , T t ) , ˜ c (a i t , θ

i 
t , G t , T t ) , and ˜ n (a i t , θ

i 
t , G t , T t ) ,

which yield the stationary equilibrium policy functions a ′ (a i t , θ
i 
t ) , c(a i t , θ

i 
t ) , and n (a i t , θ

i 
t ) when evaluated at the particular

tax rate τ = T and the associated stationary equilibrium level of government outlays. Given the level of pre-determined cur-

rent government outlays, the mapping A × 
 → T from individual states to the redistributive tax policy that yields maximal
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indirect utility is expressed as the preferred tax policy function : 

T (a i t , θ
i 
t ) ≡ arg max 

T t ∈ T 
˜ υ(a i t , θ

i 
t ; G t , T t ) (3.16) 

Consider an individual’s policy calculus determining her preferred tax rate, which is the process of weighing the current

costs against the future expected benefits associated with a marginal policy expansion at a given ( a, θ ) combination: current

costs rise with current taxable income because of the higher tax liability and with the change in utility from the induced

change in consumption, both of which can be somewhat offset by the utility gain from increased leisure. Expected benefits

rise with aggregate income because of a tax base effect, which depends on the expected marginal increase in the value of

future wealth from higher government outlays. This benefit, however, can be somewhat offset by the expected marginal loss

in the value of future wealth from higher taxes. 

How does a combination of idiosyncratic risk under prudence and time-to-build policy impact a voter’s policy evalua-

tion? Prudent individuals self-insure against income uncertainty by reducing current consumption and increasing savings as

a precaution so to avoid future low-consumption states. The desire to maintain this prudent consumer behavior intensifies

as consumption falls, and to the extent consumption increases in wealth, as wealth falls. Although a higher tax rate may

provide a poor individual with relatively more lifetime resources, it will temporarily reduce resources available for current

consumption under the time-to-build structure and thus strengthen her desire to save as a precaution. Since the limit condi-

tion on the utility function implies marginal utility approaches infinity as consumption approaches zero, the utility loss from

the reduction in consumption associated with a higher tax rate approaches infinity as consumption approaches zero. Conversely,

a marginal increase in consumption from ex ante low levels made possible by a relatively lower tax rate will be valued

significantly. As long as the utility gain from an increase in current consumption outweighs the utility loss associated with

a weaker redistributive policy, the voter will prefer a relatively lower tax rate. Most importantly, if the expected net benefits

from expanding redistribution decrease as wealth falls over the range of wealth associated with low consumption levels,

preferred tax rates will vary positively with wealth. Given that this mechanism will be weak at relatively high wealth and

consumption levels, preferred tax rates will instead approach the classic negative relationship over wealth. If preferred tax

rates increase then decrease over the full range of wealth holdings, preferences for redistribution are nonmonotonic. 

While the borrowing limit (3.7) defines the lower-bound of the wealth distribution support, it can interact with the

policy preferences of relatively low-wealth voters even when it is non-binding. As shown in Carroll and Kimball (2005) , the

presence of a borrowing limit strengthens a prudent individual’s precautionary motive in the neighborhood of wealth levels

where the constraint binds as she acts to reduce the likelihood of it binding in the future. A non-binding constraint can

therefore impact policy preferences as it will act as the point for which individuals in the neighborhood from above begin

to experience a strengthening in the desire to save as a precaution. 

While the restricted information sets �i 
t do not contain information about the economy’s true laws of motion, one may

take a ‘bounded rationality’ interpretation of voter behavior: despite failing to internalize the incentive effects of an off-

equilibrium policy change on others, individuals care about the tax rate to the extent that it determines their own policy

burden and benefits to which they will respond optimally. They take as given current stationary equilibrium aggregates

prices, forecasting future government outlays for each feasible tax rate with the government’s cross-period budget constraint

under the belief that these existing aggregates and prices will continue to prevail in the future. When simultaneously in

economic and political equilibrium, these aggregates and prices are consistent with the policy preferred by the median voter.

Consistency between individual behavior, aggregate behavior, and collective policy choices will therefore be maintained in

actual equilibrium outcomes. 12 

3.1.8. Stationary politico-economic equilibrium 

The notion of stationary politico-economic equilibrium used here is now formally specified. Given that the set of value

functions { ̃  υ(a i t , θ
i 
t ; G t , T t ) ∀ i ∈ E } are single-peaked over T : 

Definition 4. A stationary politico-economic equilibrium is a collection of functions 

(
υ, c, n, a ′ 

)
, time-invariant prices

{ r, w }, aggregates { K, N }, government outlays G and joint density of wealth and labor efficiency f ϑ that satisfy Definition 1 for

a tax rate τ , a density of preferred tax rates f T̄ , a policy rule � , an additional collection of policy functions 

(
˜ c , ̃  n , ̃  a ′ 

)
, and

a value function ˜ υ with the restricted information sets � that do not contain knowledge of the economy’s true aggregate

laws of motion such that: 

τ = �
(
f T̄ 

)
= median 

{ 

arg max 
T ∈ T 

˜ υ(a i , θ i ; G (τ ) , T ) , ∀ i ∈ E 

} 

In words, if the political equilibrium policy from the previous period is reproduced in political equilibrium following the

current period’s election as the economy is in stationary economic equilibrium, then the economy is in stationary politico-

economic equilibrium. The algorithm used to solve for this equilibrium is described in Appendix A . 
12 With respect to previous work, this restriction on information sets is most similar to Aiyagari and Peled (1995) . They modeled voters who believed 

policy changes induced new steady-state aggregates and prices consistent with the tax policy under consideration contemporaneously with policy imple- 

mentation even it if was not an actual outcome. 
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3.1.9. Comparison with MPE environment 

In the restricted information set (RIS) environment specified here, individuals take as given current steady state economic

aggregates and prices when evaluating each feasible policy and hence do not consider feedback effects associated with

an off-equilibrium policy change. This differs from the often used Markov perfect equilibrium (MPE) specification where

individuals forecast how each feasible policy deviation will affect current and future aggregates and prices, as well as future

policy, along both on- and off-equilibrium paths. 13 While the simplified RIS environment allows for a significant reduction

in the computational burden for locating equilibrium, consideration of the omitted off-equilibrium feedback effects will

impact an individual’s policy calculus. Nevertheless, the combination of idiosyncratic risk under prudence and time-to-build

policy can still generate nonmonotonic individual preferences for redistribution in the MPE environment since the costs

associated with a policy expansion retain dependence on her marginal utility of current consumption at the reduced level

of consumption induced by a policy expansion. 

Suppose individuals had less restricted information sets which contain partial information about the economy’s true

laws of motion so that, in the style of Krusell and Smith (1998) , the first moment of the wealth distribution along with

policy states are used to forecast aggregates. When forming their preference ordering over the policy space, individuals

consider the indirect utility value associated with a ‘one-period deviation’ from equilibrium policy in the current period

but with future policy given by the median-voter policy rule � . Individuals can then be assumed to forecast the future

aggregate capital stock and current effective labor supply following a one-period deviation with the perceived law of motion

K t+1 = ̃

 h (K t , G t , T t ) and predictor function N t = ˜ p (K t , G t , T t ) , while forecasting the induced future political equilibrium policy

with τt+1 = ψ(K t+1 , G t+1 ) . 
14 

While the internalized costs associated with a marginal policy expansion rise with an individual’s current taxable income

because of a higher tax liability as in the RIS environment, an individual in the MPE environment will also internalize how

her tax liability is affected by changes in the rates of return to labor and capital. Through this channel, a reduction in

aggregate labor supply due to the policy expansion 

15 will cause an increase the wage rate that will increase costs and a

decrease in the rate of return to wealth that will increase (decrease) costs if her wealth is negative (positive), both relative

to the RIS environment. To the extent that this change in factor prices and induced increase in individual labor supply from

a higher wage rate will increase an individual’s disposable income relative to the RIS environment, it will allow for a relative

increase in current consumption and reduction in marginal utility of consumption. However, as long as the policy expansion

still induces an absolute reduction in consumption and increase in marginal utility of consumption, the combination of

idiosyncratic risk under prudence and time-to-build policy can still generate nonmonotonic policy preferences as reasoned

in Section 3.1.7 . 

As in the RIS environment, the internalized expected benefits from a marginal policy expansion depend positively on the

size of the tax base and hence future government outlays in the MPE environment. However, an individual will also expect

a relatively smaller increase in future government outlays following a marginal policy expansion since a decrease in current

aggregate labor supply reduces tax revenues. In addition, she will forecast the induced changes to the future capital stock

and aggregate labor supply, both of which are positively related to expected benefits through the future tax base. While the

future capital stock would decrease because the expected future after-tax return to savings would be lower, the change in

future aggregate labor supply is analytically ambiguous. 16 Finally, while in the RIS environment an individual believes that

any policy deviation away from the steady state would be permanent, in the MPE environment she instead forecasts the

induced change to future political equilibrium policy. Thus, if an increase in the current tax rate has a less than unitary

impact on the future tax rate, she will expect relatively more benefits due to lower future tax distortions. 

Whether individuals in the RIS environment prefer lower or higher tax rates than individuals in the MPE environment

depends on the net impact of the additional effects described above, which varies over the wealth distribution and can be

analytically ambiguous: for a given marginal policy expansion, an individual’s expected benefits may decrease relative to

the RIS environment if the negative impact from the lower current aggregate labor supply and future aggregate capital stock

is sufficiently larger than the positive impact from a lower future tax rate. An individual with high wealth, receiving most

of her income from the returns to capital, may internalize relatively lower disposable income and consumption associated

with a policy expansion. Since she would then understate costs and overstate benefits in the RIS environment, she prefers

a relatively higher tax rate than she would in the MPE environment. On the other hand, an individual with low wealth

levels may internalize relatively higher disposable income and consumption associated with a policy expansion. Under RIS

beliefs, since he would then simultaneously overstate both costs and benefits associated with a policy expansion, there will

be analytically ambiguous effect on his preferred tax rate. Alternative outcomes, which are possible if the net impact of the

additional effects are reversed, are left to the reader. 
13 See, for example, the complete market models of Krusell et al. (1997) ; Krusell and Ríos-Rull (1996) ; 1999 ), and Azzimonti et al. (2006) and the incom- 

plete insurance market model of Corbae et al. (2008) . 
14 Relative to the MPE environment with these perceived laws of motion, the RSE environment effectively imposes the conditions ˜ p T = ̃

 h T = ψ G = 0 so 

that individuals believe economic aggregates will not change in response to a policy expansion. 
15 It is assumed here that the substitution effect dominates the income effect. 
16 The direction in the change in future aggregate labor supply depends on whether the positive impact on the after-tax return to labor from more public 

goods provision outweighs the negative impact from the decrease in the future capital stock. 
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Table 1 

Baseline parameterization. 

Individual preferences Production Government Borrowing constraint 

β = 0 . 8836 α = 0 . 36 κ = 0 . 4909 � = 0 . 65 

φ = 8 δ = 0 . 0816 � = 0 . 7828 

ν = 0 . 0475 σ = 17 . 15 

ρ = −9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Numerical analysis 

3.2.1. Calibration 

The model is now calibrated so that a stationary politico-economic equilibrium can be computed and preferences for

redistribution can be analyzed. Parameter values are chosen using a combination of long-run averages and evidence from

micro-studies so that three numerical equilibrium properties of the model are consistent with empirical counterparts for

United States economy: ratio of total government outlays to net national product, mean labor hours, and mean labor supply

elasticity. These choices are motivated by the need to have the model generate a realistic size of government in equilibrium,

and generate reasonable labor supply properties given how public good provision is specified to influence labor productivity.

Table 1 summarizes the parameterization. 

Periods in the model correspond to a duration of two years so that election frequencies in the model generally coincide

with election frequencies to legislative bodies in the United States. The electorate is assumed to be the set of all individuals

in the economy for simplicity so that E = P , i.e., the entire population votes and hence the index i corresponds to an

individual and voter equivalently. Individuals are assumed to be relatively impatient, exponentially discounting instantaneous

utility at an annual rate of 6%, hence β = 0 . 94 2 . Period utility is assumed to take the general form: 

u (c t , l t ) = 

(νc 
ρ
t + (1 − ν) l ρt ) 

(1 −φ) /ρ

1 − φ
(3.17) 

where ρ = 1 − 1 /ξ and ξ is the elasticity of substitution between consumption and leisure. This utility function is a general-

ization of the ‘standard’ Cobb–Douglas nested inside the isoelastic utility function, which is a special case of Eq. (3.17) where

ρ → 0. 

The utility function is parameterized so that mean hours of labor supply and the labor supply substitution elasticity

meet the specified targets: first, mean hours of labor each period is targeted at 1/3 of time endowments. This is motivated

by combining the Blundell et al. (2013) finding that mean annual working hours per worker in the U.S. over 1978–2008 is

approximately 20 0 0 h with the assumption that each worker sleeps on average 8 h per day each year and uses the residual

time as leisure. This target is achieved with ν = 0 . 0475 . Second, given that McClelland and Mok (2012) conclude in their

recent survey that the intervals [0.1, 0.3] and [ −0 . 1 , 0] encompass most of the existing estimates for the labor substitution

and income elasticities respectively, an average Marshallian labor supply elasticity of 0.2 across individuals is reasonably

chosen as a target. Calculated as [ l/ (1 − l)] / [1 − ρ] with this utility function, ρ = −9 is chosen to match this elasticity target

given the labor supply target. 

Despite the isolastic shell of the utility function, the coefficient of relative risk aversion (RRA) is not exogenously de-

termined by the curvature parameter φ; the RRA coefficient depends on consumption and leisure choices and is therefore

endogenous. Swanson (2012) shows that for dynamic models of this class, the RRA is not given by −u cc (c, l) c/u c (c, l) , but

by −υaa (a, θ ) a/υa (a, θ ) . An analytical expression for this term is intractable with this model and it is therefore calculated

numerically. I set φ = 8 , which in equilibrium implies an average RRA coefficient over all individuals equal to the reasonably

high 4.883. 

Labor efficiency factors θ i ∈ 
 are calibrated with the measure of relative earnings per quintile used by Castaneda et al.

(1998) : 


 = { 0 . 509 , 0 . 787 , 1 . 0 0 0 , 1 . 290 , 2 . 081 } (3.18)

which is normalized so that the third quintile is equal to unity. Labor efficiency factors are assumed to follow a five state

first-order Markov chain where the conditional probabilities Prob { θt+1 = θ ′ | θt = θ} are given by the elements of �θ : 

�θ = 

⎡ 

⎢ ⎢ ⎣ 

0 . 7805 0 . 1745 0 . 0302 0 . 0072 0 . 0076 

0 . 1324 0 . 6829 0 . 1476 0 . 0291 0 . 0081 

0 . 0468 0 . 0887 0 . 6777 0 . 1512 0 . 0356 

0 . 0219 0 . 0467 0 . 1135 0 . 6974 0 . 1206 

0 . 0294 0 . 0 0 0 0 0 . 0218 0 . 1216 0 . 8272 

⎤ 

⎥ ⎥ ⎦ 

(3.19) 

which are two-year transition probabilities across labor earnings quintiles computed from the five-year transition probabil-

ities estimated by Rodríguez et al. (2002) for households with positive earnings in the United States over 1989–1994. The

ergodic distribution {0.2077, 0.1983, 0.1944, 0.2010, 0.1987} is implied. 

The exogenous ‘ad hoc’ borrowing limit, which applies to all individuals as the lower bound of the wealth distribution

support, is chosen to be smaller than the ‘natural’ limit so that the minimum permissible wealth level is independent of
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Table 2 

Numerical results for baseline parameterization in stationary equilibrium. 

Panel (a): targeted variables Model Target 

Government outlays relative to net national product (income tax rate) 0.3565 0.3598 

Average share of time endowment spent working 0.3316 0.3333 

Average consumption-constant labor elasticity of substitution 0.2016 0.20 0 0 

Panel (b): non-targeted variables Model Observed 

Transfers relative to net national product 0.1370 0.1389 

Proportion with non-positive wealth 0.1847 0.1796 

Percent reduction in WI Gini coefficient from transfers 0.1817 0.1570 

Panel (c): solution accuracy MAD 

Intratemporal Euler equation residual 1.9 e −03 

Intertemporal Euler equation residual 5.7 e −03 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

government policy. Setting � = 0 . 65 , I allow individuals to have debt in excess of savings up to a level that is approximately

per capita labor and capital income over a single period. This borrowing limit binds for about 1% of the population in

equilibrium; it is therefore below the natural borrowing limit since the latter cannot bind without violating the consumption

nonnegativity constraint. 

Aggregate production takes Cobb–Douglas form: 

Y t = F (K t , N t ) = K 

α
t N 

1 −α
t (3.20)

where capital’s share is α = 0 . 36 and the annual capital depreciation rate is 4% such that δ = (1 . 04) 2 − 1 . 

Tax revenues are allocated between a κ ∈ [0, 1] share of internalized government outlays, and a (1 − κ) residual share of

noninternalized government consumption expenditures. Of the internalized outlays, non-means-tested lump sum transfers

take a � ∈ [0, 1] share while public good provision takes the residual share (1 − �) . To obtain reasonable values for the

parameters κ and � I calculate average budget shares over 1982–2012 using The 2013 Economic Report of the President (ERP),

which categorizes government outlays for all levels of government by (i) transfers and subsidies, (ii) gross investment, and

(iii) consumption expenditures. Categories (i) and (ii) collectively represent 49.09% of government outlays (less gross interest

payments on the debt), hence κ = 0 . 4909 . Out of this portion of government outlays, transfers and subsidies represent a

78.28% share, thus � = 0 . 7828 . 

Public good provision enters the individual’s resource constraint through the labor productivity Eq. (3.8) . The parameter

σ controls the elasticity of labor productivity with respect to public goods provision and hence influences the benefits

associated with a given tax rate. Its value is set so that the relative level of government outlays in the model, and hence the

tax rate, match a reasonable empirical counterpart. Eqs. (3.9) and (3.11) indicate that the model’s tax rate determines the

ratio of total government outlays to aggregate income less depreciated capital; I therefore use 0.3598, the observed ratio of

total government outlays (less gross interest payments on debt) from the ERP to net national product from the NIPA over

1982–2012, as an equilibrium tax rate target. A value of σ = 17 . 15 approximately achieves this target given satisfaction of

the two labor supply targets. 

3.2.2. Equilibrium numerical properties 

As reported in panel (a) of Table 2 , all three targets are satisfactorily met: the model produces share of government

outlays in net aggregate income (equilibrium tax rate) of 35.65%, which closely matches its empirical counterpart of 35.98%.

Mean working hours is close to the target of 1/3 of time endowments with a value of 0.332. The mean labor supply elasticity

is approximately 0.202, close to the target of 0.2. 

I also compare three relevant non-target numerical properties of the model to reasonable empirical counterparts in panel

(b) of Table 2 : (i) transfers and subsidies as a proportion of net national product take an observed value of 13.89% over 1982–

2012; the comparable ratio for the model G 

T / (rK + wN) is 13.70% in equilibrium. (ii) Wolff (2010) estimates approximately

18.0% of households had non-positive net worth (excluding consumer durables) on average in each year over 1983–2010; 17

the proportion of the population with non-positive wealth in the model is quite close to this value at 18.47%. To the extent

that a loosening of the ad hoc borrowing limit, which binds for about 1% of the model population, increases the proportion

of the model population with non-positive wealth, this figure provides some confidence in the choice of −� = −0 . 65 as

the minimum permissible level of wealth. (iii) Wolff (2009) finds that for 1989–20 0 0, the overall tax system in the U.S.

is nearly neutral with respect to household wealth-adjusted income 18 (WI) inequality, and that overall transfers reduced

WI inequality by 15.70% 

19 as measured by the percent change in the Gini coefficient. While the proportional tax rate in the

model is nearly neutral with respect to WI inequality, transfers in the model facilitate a considerable WI inequality reduction
of 18.17%. 

17 Wolff (2010) reports the proportion of households with non-positive wealth at 3 year intervals. Values for nonreported years were estimated with 

linear interpolation to calculate an annual average over the sample period. Thanks to Ed Wolff for providing an unpublished update to 2010. 
18 Wealth-adjustment replaces capital income with the corresponding flow of income associated with converting the agent’s stock of wealth into an 

annuity to be exhausted over the remainder of their lifetime. 
19 Linear interpolation was used to approximate values for nonreported years. 
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In order to gauge the numerical accuracy of the computed equilibrium, the intratemporal and intertemporal Euler equa-

tion residuals are calculated as: 

R 

intra ≡
(

u l (c(a i t , θ
i 
t ) , 1 − n (a i t , θ

i 
t )) 

u c (c(a i t , θ
i 
t ) , 1 − n (a i t , θ

i 
t )) 

)(
1 

(1 − τt ) F N (K t , N t ) θ i 
t (1 + G 

P 
t ) 

σ

)
− 1 

R 

inter ≡
(

u c (c(a i t , θ
i 
t ) , 1 − n (a i t , θ

i 
t )) 

βE t [(1 + (1 − τt+1 ) F K (K t+1 , N t+1 )) u c (c(a i 
t+1 

, θ i 
t+1 

) , 1 − n (a i 
t+1 

, θ i 
t+1 

))] 

)
− 1 

which analytically are equal to zero. The reported residuals in panel (c) of Table 2 are the mean absolute value over the state

space excluding the one percent of values located from each endpoint of the wealth support. Both residuals are numerically

close to zero, indicating that the true solution is well approximated. 

3.2.3. Discussion 

The findings of this numerical analysis are summarized as follows: individuals’ preferences for redistribution are shown

to be nonmonotonic over wealth given a combination of uninsurable future labor income risk under prudence and time-

to-build policy. These preferences put a relatively low upper-bound on the size of redistributive policies in a democracy,

which depend on the joint distribution of wealth and labor efficiency rather than only the MM ratio of the income or

wealth distribution. Growing income and wealth inequality is consistent with an increase, no change, or a decrease in the

collective demand for redistribution. Contrary to Meltzer and Richard (1981) , there is not necessarily an inequality mitigating

mechanism inherent in the democratic political system. 

The top left panel in Fig. 2 shows the preferred tax policy functions over wealth for each labor efficiency state. Non-

monotonicity is evident as preferences for redistribution can first vary positively with wealth at low-wealth levels and then

negatively with wealth at moderate- and high-wealth levels. The intensity of this curvature in policy preferences varies

with each of the individuals’ labor efficiency states. In particular, suggestive that the effect of prudence on policy prefer-

ences strengthens as wealth falls at low consumption levels, the labor efficiency states associated with the lower consump-

tion functions in the bottom panel of Fig. 2 are those states associated with the most curvature in policy preferences. The

fact that each labor efficiency state is also associated with a different effective wage rate and labor supply schedule is an

important reflection of the joint dependence of individuals’ preferences for redistribution on income and wealth. 

The time-to-build policy structure is crucial for generating nonmonotonic preferences. The top right panel of Fig. 2 shows

the preferred tax policy functions when the government instead redistributes current period tax revenues contemporane-

ously with current period tax collections. The policy preferences without the time-to-build policy structure are negatively

monotonic over the entire wealth support. If this result was simply driven by the increase in the net benefits associated

with discounting, one would expect the policy functions to differ only by an increase in the preferred tax rate at every

wealth level; the change in the sign of the function’s derivative is indicative of another mechanism at work: when individ-

uals contemporaneously receive outlays and make tax payments for the same policy, they avoid the utility loss from the

implied reduction in consumption that is associated with a policy expansion under the time-to-build structure. 

When comparing the nonmontonic and monotonic policy preferences under the same parameterization, it is also appar-

ent that the highest tax rate that could feasibly result given the respective equilibrium aggregates is higher in the latter

than in the former. In both cases, this policy is located at the maximum of the preferred tax policy function for θ = 1 . To

see this, note that the ergodic distribution of labor efficiency includes approximately 20% of individuals in each state. If,

for example, the wealth distribution is degenerate at the maximum preferred tax rate for each labor efficiency state, then

the median preferred policy must be located at that point. While nonmonotonic preferences reach their maximum above

the lower bound of the wealth distribution support, monotonic preferences continue to rise as wealth falls and reach their

maximum at the lower bound of the support. As a result, nonmonotonic preferences put a relatively low upper-bound on

the size of government. 

The policy preferences here also imply that the median voter is not necessarily the voter with median wealth. The voter

with median wealth in each of the labor efficiency states prefers a tax rate of 0.5182, 0.4588, 0.3862, 0.1849, and 0.0100

respectively while the equilibrium tax rate preferred by the median voter is instead 0.3565. These preferences therefore do

not facilitate ‘aggregation’ of the type described in Azzimonti et al. (2006) , where policy is determined by preferences of

the voter with median wealth; equilibrium redistributive tax policy cannot be completely determined by the MM wealth

or income ratio. Despite this result, the Downsian-Median voter framework can still be applied since the ‘policy evaluation’

value functions are single-peaked over the unidimensional policy space as shown in Fig. 3 for the median wealth level.

Equilibrium policy is then determined by the voter who prefers the median policy within the distribution of preferred tax

rates, which are shown in Fig. 5 . This distribution itself depends on the underlying joint distribution of wealth and labor

efficiency, which is shown in Fig. 4 . 

Both the heterogeneity in (i) preferred tax rates across labor efficiency states for a given level of wealth, and in (ii) wealth

for a given preferred tax rate are consistent with the monotonic preferences in the incomplete market model of Corbae et al.

(2008) . Both of these forms of endogenous heterogeneity in preferred policies are due to uninsurable idiosyncratic risk and

appear in both the nonmonotonic and monotonic preferred tax rate policy functions in Fig. 2 , and contrast starkly with the

one-to-one correspondence between resources and preferred tax rates generated in frameworks with complete insurance

markets such as Krusell and Ríos-Rull (1999) . As evident from comparison of the nonmonotonic and monotonic preferences,
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Fig. 2. Policy functions. 

 

 

 

 

 

however, nonmonotonicity also induces (i) additional policy preference heterogeneity in wealth for a given preferred tax

rate and labor efficiency, and (ii) the possibility that for a given level of wealth, voters with higher labor efficiency prefer

tax rates higher than those preferred by voters with lower labor efficiency, which occurs at extremely low wealth levels. 

The left panel of Fig. 6 shows the preferred tax policy functions when net borrowing is restricted so that wealth must

be nonnegative for all individuals. Despite binding for about three times more of the model population than in the baseline,

the stricter borrowing limit does not intensify nononotonicity in the preferred tax policy functions. While the alternative
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Fig. 4. Stationary joint distribution of wealth and labor efficiency. 

 

 

 

 

 

 

functions are shifted rightward and downward relative to the baseline policy functions, the nonmonotonic shape of the

policy functions remains largely unchanged. Moreover, the magnitude of the rightward shift along the current wealth di-

mension is approximately the amount by which the borrowing limit was reduced. Preservation of the nonmonoticity with

this shift is indicative of the impact that a strengthening of the precautionary motive has on policy preferences as individ-

uals approach the lower bound on wealth from above. Since it is the existence of a borrowing limit rather than the binding

of a borrowing limit that is of importance here, the channel through which individuals’ preferences for redistribution are
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affected is distinct from that of Bellettini and Ceroni (2006) where borrowing constraints must be binding to impact policy

preferences. 

Finally, I report how changes to the utility curvature parameter φ affect pref erred tax rates. Although an increase in

curvature strengthens the prudence mechanism, it will also increase the benefit received from redistribution as a form of

insurance because of an increase in risk aversion. The net impact of changes to the curvature parameter on policy pref-

erences depends on whether the incentives from prudence or the incentives from risk aversion are stronger in equilib-
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rium. The right panel of Fig. 6 plots preferred tax policy functions for the baseline calibration with φ = 8 along with those

generated by an increase in the utility curvature parameter to φ = 10 . While maintaining nonmonotonicity, higher risk aver-

sion increases individuals’ preferred tax rates. The latter result is consistent with the findings of Benabou and Ok (2001) and

Alesina et al. (2001) . 

Shocks to inequality, even with falling wealth and income levels of an electorate majority relative to the mean and hence

rising MM ratios, are consistent with an increase, no change, or a decrease in the collective demand for redistribution be-

cause policy preferences are nonmonotonic and the median voter is not necessarily the voter with median income or wealth.

The impact of an inequality shock to the joint distribution of wealth and labor efficiency on the collective demand for redis-

tribution depends on the net change in the number of voters who prefer a tax rate above or below the pre-shock rate, and

hence the relative location of the median voter among the distribution of preferred tax rates. Shocks leaving this number

and the policy preferred by the median voter unchanged do not alter the collective demand for redistribution. For example,

if a shock results in relatively more individuals having wealth levels associated with a preferred tax rate higher than the

pre-shock rate, then the median voter prefers a higher tax rate and redistribution increases with inequality. If, on the other

hand, the shock causes relatively more individuals to prefer tax rates below the pre-shock rate, then redistribution decreases

with inequality as the median voter prefers a relatively lower tax rate. This may occur if the shock causes individuals with

moderate wealth levels near the maximum of the preferred tax policy function to diverge to opposite ends of the distribu-

tion. This situation illustrates that even in a one-person, one-vote system with equally distributed political power among the

electorate, democracies do not necessarily have a built-in mechanism to offset rising inequality as contrary to classic theory.

4. Conclusion 

This work has reexamined the individual-level preferences for redistribution driving the classic Meltzer and Richard

(1981) claim that an increase in the mean-to-median market income ratio causes an increase in redistribution. I have

shown that a combination of uninsurable idiosyncratic risk under prudence and time-to-build policy can cause rational, self-

interested individuals to have nonmonotonic preferences for redistribution over wealth. These individual policy preferences

put a relatively low upper-bound on the potential size of government in a democracy, which depends on the underlying

joint distribution of wealth and labor efficiency rather than the mean-to-median ratio. Most importantly, these policy pref-

erences imply that rising inequality is consistent with an increase, a decrease, or no change in the collective demand for

redistribution, and hence can cause the classic inequality–redistribution relationship to break down. This finding suggests

that even with equal political power among individuals, there is not a systematic inequality mitigating mechanism built into

democracies as commonly believed. 

The political system in the model presented here followed the Downsian–Median Voter framework used in the classic

model and most of the subsequent literature. While the benefits of this framework arise from its simplicity, the requirement

of a unidimensional policy space is limiting. For example, individuals were restricted from voting for a simultaneous change

in the composition and rate of taxation on capital and labor income for a given amount of outlays. However, only if there

is a feasible alternative tax mix that facilitates an increase in the expected net benefits of a policy expansion as wealth falls

would allowing for this multidimensional policy choice eliminate the nonmontonicity in preferences for the size of govern-

ment. Such an alternative tax mix would therefore have to be beneficial enough to offset the utility costs associated with

a strengthening of the precautionary motive as wealth falls at relatively low wealth and consumption levels. While formal

analysis of the simultaneous determination of policy mix and size of government in the modeling framework presented here

is beyond the scope of this paper, such an expansion would advance the theoretical literature. 

Finally, while empirical studies of voter behavior typically focus on income as the relevant economic dimension, the pref-

erences for redistribution introduced here suggest that wealth is of joint importance. As wealth information is not currently

collected by leading voter preference databases such as the American National Election Studies, this work should serve as

motivation for the collection of more complete economic data on political surveys. A consistent dataset that includes voters’

wealth in addition to the usual dimensions of income, labor activity, and policy preferences will allow for further develop-

ment of the empirical literature on the determinants of economic policy choice in democracies. 
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Appendix A. Solution algorithm: stationary politico-economic equilibrium 

With the structure of the individual-voters’, firms’, and government’s problems described in Section 3 , the stochastic

dynamic programming problem used to compute stationary politico-economic equilibrium is as follows: Let A be a grid

defining discrete values of individual wealth holdings a , N be a grid defining discrete values of individual labor supply n ,

and T be a grid defining discrete values of tax rates. Labor efficiency θ ∈ 
 ≡ { θ1 , . . . , θm 

} follows an m -state Markov chain

with transition matrix �θ whose elements γ θ
kl 

≥ 0 give the conditional probabilities Prob { θ ′ = θl | θ = θk } . 
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Step 1: construct the stationary economic equilibrium value function over the grid of exogenous tax rates: ∀ h ∈ A , ∀ k ∈

 and ∀ t ∈ T : 

υ(a h , θk , τt ) = max 
a ′ ∈ A ,n ∈ N 

{ 

u 

(
a h (1 + r 0 (1 − τt )) + w 0 θk (1 + G 

P ) σ n (1 − τt ) + G 

T − a ′ , 1 − n 

)
+ β

m ∑ 

l=1 

γ θ
kl υ(a ′ , θ ′ 

l , τt ) 
} 

(A.1)

subject to Eqs. (3.9) and (3.10) , with aggregates K 0 and N 0 each set to initial guesses, prices r 0 and w 0 computed from

these guesses. In this step, internalized government outlays G 

P and G 

T may be computed as κ(1 − λ) and κλ shares of

contemporaneous aggregate tax revenues respectively using the guesses for aggregates over the tax rate grid. The solution to

this dynamic programming problem, obtained via value function iteration, is a set of policy functions for next period wealth

holdings a ′ ( a, θ , τ ), current consumption c ( a, θ , τ ), and labor supply n ( a, θ , τ ), as well as the value function υ(a, θ, τ ) , each

for any { h, k, t } pair conditional on the initial guesses for equilibrium aggregates. 

Step 2: specify a guess for stationary politico-economic equilibrium tax policy ψ 0 . Based upon this guess, and the guesses

for equilibrium aggregates from Step 1, compute the associated government expenditures G ψ 0 
. Given these aggregates and

expenditure policy, individuals evaluate a permanent change to each feasible tax policy T whether or not it is the tax policy

that prevails in equilibrium. Note that this structure introduces the time-to-build element: predetermined government out-

lays exist when individuals evaluate potential current period tax policy changes away from the equilibrium policy to finance

future outlays. Construct the policy evaluation value function: ∀ h ∈ A , ∀ k ∈ 
, and ∀ t ∈ T : 

˜ υ(a h , θk , T t ) = max 
a ′ ∈ A ,n ∈ N 

{ 

u 

(
a h (1 + r 0 (1 − T t )) + w 0 θk (1 + G 

P 
ψ 0 

) σ n (1 − T t ) + G 

T 
ψ 0 

− a ′ , 1 − n 

)
+ β

m ∑ 

l=1 

γ θ
kl υ(a ′ , θ ′ 

l , T t ) 
} 

(A.2)

where the value function on the right-hand side, obtained from Step 1, respects individuals’ restricted information sets for

the evaluation of off-equilibrium tax rates T � = ψ 0 . The solution to this problem, obtained in one step, is a set of individual

policy functions for next period wealth ˜ a ′ (a, θ, T ) , current consumption ˜ c (a, θ, T ) , and labor supply ˜ n (a, θ, T ) , as well as

the value function ˜ υ(a, θ, T ) , each for any { h, k, t } combination conditional on the guesses for equilibrium aggregates and

policy. 

The preferred tax rate policy function is then constructed by locating the tax rate T̄ ∈ T that maximizes the policy eval-

uation value function at each { h, k } combination. Thus, ∀ h ∈ A , ∀ k ∈ 
: 

T (a h , θk ) ≡ arg max 
T ∈ T 

˜ υ(a h , θk , T ) (A.3)

which is also conditional on the guesses for equilibrium aggregates and policy. 

Step 3: approximate the ergodic joint density of wealth and labor efficiency f ( a, θ ) by iterating over the state space

(a, θ ) ∈ A × 
 using the individual policy functions obtained from Step 1 evaluated at τ = ψ 0 . Convergence is achieved

when within the desired tolerance: 

f (a ′ , θ ′ ) = 

∑ 

θ∈ 

γ (θ ′ | θ ) f (a, θ ) ; ∀ a ′ = a ′ (a, θ, τ = ψ 0 ) ∈ A , θ ′ ∈ 


Obtain new aggregates K 1 and N 1 from the ergodic distribution. Based upon this ergodic distribution, there will be a

distribution of preferred tax rates; the density f ( ̄T ) can be obtained by applying the preferred tax rate policy function over

the joint distribution of wealth and labor efficiency. Given that the policy evaluation value function is single-peaked with

respect to unidimensional policy space T , a Condorcet winner exists and is given by the median preferred tax policy. Obtain

this new tax policy ψ 1 : 

ψ 1 = arg min 

T ∈ T 

∥∥∥∥ ∑ 

θ∈ 


∫ 
T 

f ( ̄T ) d ̄T − 1 

2 

∥∥∥∥ (A.4)

Step 4: if the new aggregates and tax policy obtained in Step 3 are sufficiently different from their initial guesses, then

choose new guesses as linear combinations of the new and initial values and repeat this entire process beginning from Step

1. Repeat until aggregates and tax policy satisfy the desired convergence criteria with respect to their counterparts from the

previous iteration. Upon convergence, a stationary politico-economic equilibrium is achieved. 

For the baseline results in Section 3.2 , the individual wealth grid is unequally spaced over the interval A = [ −0 . 65 , 6 . 5]

with 10 0 0 nodes chosen so that they are more concentrated in the lower end of the interval as follows: a i = a min + �(i − 1) 2

where � = (a max − a min ) / (10 0 0 − 1) 2 . The labor efficiency grid 
 is given by Eq. (3.18) . Individual labor supply is discretized

over the interval N = [0 . 01 , 0 . 55] with nodes spaced 0.0075 apart and golden section search used in between nodes. The tax

rate is discretized over the interval T = [0 . 01 , 0 . 7] with nodes spaced 0.0033 apart. 
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