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Abstract

I analyze asset tax reforms in an overlapping generations economy with prefer-

ence heterogeneity and find that asset taxes have a limited impact on consumption

and asset heterogeneity, even when the tax revenues are redistributed to the less

wealthy. Higher asset taxes raise both the risk-free rate and the equity premium,

largely offsetting their redistributive benefits. The equity premium increases not

only because taxing risky assets reduces the wealthy’s willingness to bear risk but

also because these assets are reallocated to less wealthy individuals with a lower risk

tolerance.

Calibrating the model to the US economy, I show that a 10 percent tax on risky

assets increases the equity premium from 5.2 percent to 6.2 percent, reduces con-

sumption Gini only from 0.33 to 0.31, and asset Gini from 0.55 to 0.54. The reduction

in inequality is significantly larger if asset price changes are not taken into account.

J.E.L Codes: E6, H2, G1

Keywords: asset taxes, consumption inequality, wealth inequality, asset prices

1 Introduction

Rising wealth inequality in recent decades has motivated numerous tax proposals target-
ing wealthy individuals, with the apparent intention of reducing wealth and consump-
tion inequality. For example, Kamala Harris, a Democratic presidential candidate, has
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proposed a tax on unrealized capital gains for wealthy individuals with a net worth of
more than 100 million dollars.1 Other recent proposals had similarly featured a tax on
unrealized capital gains that affects only a wealthy segment of the population. The tax
proposals typically take the asset prices and returns as given and do not address how
they will respond to the proposed tax changes.

This paper shows that the equilibrium response of the asset prices substantially re-
duces the ability of progressive asset taxes to decrease consumption and wealth inequal-
ity. Introducing a tax on unrealized capital gains for the wealthy redistributed to the
remaining population will increase the equity premium and the risk-free rate that will
largely mitigate the distributional effects. In the example studied, a 10 percent tax on
risky assets on the top one percent of the population will reduce the consumption and
asset inequality only negligibly: The Gini coefficient of consumption decreases from 0.33
before tax to 0.31 after tax, while the Gini coefficient for assets decreases from 0.55 to
only 0.54. In contrast, if one counterfactually keeps the equilibrium prices unchanged,
consumption and asset inequality are reduced substantially more, to 0.27 and 0.43, re-
spectively.

The fact that asset prices respond to such a tax is perhaps not surprising, and a basic
intuition can be inferred from a simple representative agent economy: a tax on risky asset
returns effectively decreases the willingness of the agents to bear market risk, making
them appear more risk-averse. This increases the equilibrium return on the risky assets
in an off-setting manner. I show that if the agents are heterogeneous in their preferences,
there is an additional powerful channel through which the asset prices respond. A tax
on the wealthy, who have a low-risk aversion, reallocates the risky assets toward the less
wealthy, who have a high-risk aversion and require a higher risk premium. This further
pushes the equilibrium returns on the risky assets up to the extent that even the after-tax
returns on the risky assets increase for the wealthy. The tax revenue is redistributed
to the less wealthy, but the amount is quantitatively relatively minor, increasing the
present value of incomes by only about 1.5 percent for the 10 percent tax on the wealthy
mentioned before.

On a conceptual level, the paper builds upon the continuous time, heterogeneous
preference, and overlapping generation endowment economy of Gârleanu and Panageas
(2015) and incorporates nonlinear taxes on both risk-free and risky assets. I show that the
taxes manifest themselves as three types of wedges. Two of them distort the stochastic

1See e.g. https://taxfoundation.org/blog/harris-unrealized-capital-gains-tax.
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discount factor different agents face: a risk-free wedge and a risk wedge. The risk-free
wedge is a wedge between the market return of the risk-free asset and the return for
the agent; the risk wedge is a wedge between the equilibrium market price of risk and
the market price of risk faced by the agent. The third one, a transfer wedge, modifies the
present value of resources that agents face at birth. The mapping between the taxes and
wedges is somewhat complex: a tax on risk-free assets affects both the risk-free and a
risk wedge, while the tax on risky assets affects only the risk wedge, but nonlinearly.
In addition, the mapping between the taxes and wedges is affected by the details of the
government’s transfer policies. Specifically, tax revenue from the risky assets exhibits
instantaneous volatility, which must be borne by some of the agents in the form of
transfers, further affecting their willingness to bear the risk and the risk wedge.

The mapping between taxes and wedges may be complex, but it also allows for a
helpful separation of the whole problem into two subproblems. One can study how the
equilibrium allocations respond to any given wedges independently of the problem of
how the taxes are mapped into the wedges. The separation thus allows for an assessment
of the strength of the three channels that any tax reform represents.

I calibrate the model to the US economy to match the risk-free rate of 1.52 percent,
equity premium of 5.2 percent, and the Sharpe ratio of 0.285. The model is populated by
99 percent of individuals that exhibit high risk aversion and low intertemporal elasticity
of substitution, and one percent of individuals who exhibit low risk aversion and high
intertemporal elasticity of substitution, and accumulate most assets. I show that a posi-
tive risk wedge on the one percent of wealthy individuals increases the risk-free rate and
the market price of risk. The market price of risk increases because the wealthy agents
appear less willing to bear more risk. As a result, the low-risk aversion wealthy agents
reduce their exposure to the risky asset, while the high-risk aversion agents increase it.
Since the high-risk aversion agents also have low intertemporal elasticity of substitution,
the risk-free rate also increases. I also show that the risk wedge generates a decrease in
consumption inequality and a hump-shaped response in wealth inequality.

An increase in the risk-free wedge similarly increases the equilibrium risk-free rate
by making the wealthy agents effectively appear to have a lower intertemporal elasticity
of substitution. However, the market price of risk decreases as the wealthy agents in-
crease their relative weight. The risk-free wedge has a secondary effect on consumption
inequality but substantially increases asset inequality. Finally, the transfer wedge has,
for realistic values, only a secondary effect on both prices and inequality measures. This
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is perhaps surprising, but it follows from the fact that asset and consumption inequal-
ity in the model is generated by differences in the portfolio choices of various agents,
and changes in the present value of transfers do not change the portfolio dynamics very
much.

I consider two reforms: a 10 percent tax on risky assets and a 10 percent tax on both
risky and risk-free assets, which would be imposed on the one percent of the wealthy
population. The two tax reforms deliver fairly similar outcomes, with the main differ-
ence being that the second reform increases the risk-free rate more and redistributes
fewer resources to the 99 percent of non-wealthy. In both cases, the market price of risk
increases substantially, from 0.285 to 0.320 and 0.314, respectively. Both reforms also
increase the risk premium, from 5.2% to 6.2% and 6.4%. The increase is substantial and
is a combination of both a lower effective risk aversion of the wealthy and a more weight
attached to the high risk aversion of non-wealthy agents. I decompose the increase to
the two channels and find that around 70% of the increase is due to the distributional
change, and only 30% is due to the remaining factors. Consumption Gini is reduced
only negligibly, from 0.33 to 0.31 and 0.31. Asset Gini even increases in the second re-
form from 0.55 to 0.56, while decreasing in the first reform, but only to 0.54. In partial
equilibrium, consumption Gini is reduced more substantially, to 0.270 and 0.289; asset
Gini is also reduced substantially.

1.1 Related Literature

The model framework is similar to the continuous-time complete-markets model of Gâr-
leanu and Panageas (2015) that features Duffie-Epstein preferences, overlapping gener-
ations, and two types of agents with different values of risk aversion and intertemporal
elasticity of substitution. The framework is useful for this paper’s research question for
two reasons. First, the existence of overlapping generations ensures that all types sur-
vive in the long run, and the model has a generic nondegenerate distribution of wealth.2

Second, the model can quantitatively match key asset pricing moments, including the
risk-free rate, equity premium, Sharpe ratio, and return volatility. This is important if
one wants to investigate the asset pricing implications of various tax policies quantita-
tively.

The assumption that preference heterogeneity is modeled by having only two types

2With infinitely lived agents, long run survival happens only in special cases, see, e.g., Anderson (2005).
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is standard in the literature. Guvenen (2009) and Gomes and Michaelides (2007) use this
assumption in discrete time to address asset pricing puzzles with limited risk-sharing
opportunities. Anderson (2005) and Colacito et al. (2019) study a discrete-time version
of the model to characterize the conditions under which long-run stationary distribu-
tion exists. Borovička (2019) studies an alternative mechanism that generates a long-run
survival in a two-type economy based on differences in agents’ beliefs about the distri-
bution of aggregate endowment. Backus et al. (2008) study equilibrium asset trades in
economies with two types exhibiting extreme preferences similar to the examples in this
paper.

Gomez (2024) offer an alternative mechanism that disproportionately exposes a sub-
set of the population to risky assets: an equity constraint that prevents entrepreneurs
from complete diversification and exposes them to idiosyncratic return fluctuations. The
paper investigates the interaction of asset prices and inequality; However, it does not
study tax-related questions addressed in this paper.

Aguiar et al. (2024) also study capital gains taxation with an explicit intention of
modeling asset price changes. However, the objectives of both papers are quite different.
While their objective is normative, to characterize the optimal capital gains tax, this
paper is a purely positive exercise examining the channels through which a given tax
reform affects the economy. At the same time, this paper presents a quantitative theory
while Aguiar et al. (2024) investigate the principles of optimal capital gains tax. The
theoretical framework is also different: their paper emphasizes income heterogeneity,
while the insights of this paper are built on the heterogeneity of preferences.

2 The Model

I consider a continuous time endowment economy, where the aggregate endowment y
follows a geometric Brownian motion

dY
Y

= µYdt + σYdB, (1)

where Bt is a univariate Brownian motion, µY is the mean consumption growth, and σY

is the volatility.
The economy is populated by a measure one of the finitely lived agents, whose die

at any time at a constant death rate π, as in Yaari (1965) and Blanchard (1985). A new
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cohort of mass π is born per unit of time so that the total population size remains at
measure one. The agents are of two types, A and B, with measures α and 1 − α. The
two types differ in their preferences and productivity. The expected lifetime utility of
the agents is represented recursively by

Vi
t = Vi

0 + Et

[∫ ∞

s=t
f i(Ci

s, Vi
s ) ds

]
, i = A, B, (2)

where f i(Ct, Vt) is the recursive utility aggregator that aggregates current consumption
Ct and the lifetime utility Vt of the agent. The aggregator f i takes the Duffie-Epstein-Win
form, as in Duffie and Epstein (1992a,b):

f i(C, V) =
δ + π

1 − ρi

[
(1 − γi)V

] ρi−γi

1−γi

[
C1−ρi −

[
(1 − γi)V

] 1−ρi

1−γi

]
. (3)

The parameter γi represents the relative risk aversion of type i, while 1/ρi is the in-
tertemporal elasticity of substitution in utilities. Both agents have a common discount
rate δ. Expected utility is recovered if γi = ρi, in which case f i = δC1−ρi

/(1 − ρi)− δV.
A share ω of the endowment y is distributed to the agents as the labor income. While

all agents receive the same capital income, labor income depends on age and type. An
agent of type i born at time s has labor earnings in period t ≥ s

Ei
t,s = ωθiet−sYt,

where θA and θB are relative incomes of the two types, and ea is an age-specific produc-
tivity profile common to both types for simplicity. We normalize the relative productivity
of the two types by requiring that

αθL + (1 − α)θH = 1,

and the life-cycle profile of earnings by assuming that

π
∫ ∞

0
e−πaea da = 1. (4)

The aggregate labor income of type i agents is ωθiYt, and aggregate labor income overall
is ωYt.
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Assets. There are two tradeable assets: riskless bonds and risky stocks. The assets
are continuously traded in frictionless markets. The riskless asset is in zero net supply
and has a return of r. The risky asset, stock, pays dividends D representing a claim
on a fraction 1 − ω of the aggregate output. The risky asset has a price P that evolves
according to

dP = (µP − D) dt + σPdB, (5)

where µ and σ are drift and volatility parameters to be determined in equilibrium.

Taxes and Transfers. The bond and stock returns are subject to a tax. Both taxes are
potentially time-varying and nonlinear, so the marginal tax rates the two types face can
differ. We denote the tax rate on the bond returns faced by the type-i agent by τi

B,t, and
the tax rate on the stock returns faced by the type-i agent by τi

P,t. To simplify the tax
structure, it is assumed that dividends and capital gains are taxed at the same rate. It
is also assumed that the government imposes the stock returns tax on unrealized capital
gains on a continuous basis. Imposing the tax only on realized capital gains would
introduce a nontrivial problem of choosing when to buy or sell stocks and would limit
the tractability of the model. In addition to taxing assets, the government uses lump-sum
transfers with a transfer flow dTRi

t,s to redistribute resources across types.
Since stock prices will exhibit instantaneous volatility and taxes collected will be

proportional to stock prices, at least some transfers must exhibit instantaneous volatility
as well.3 I will specify the stochastic processes for the transfer flows more precisely when
discussing the government budget constraint below.

Agents. Let Zi
t,s be the time-t financial assets of an agent of type i born at time s ≤ t.

The agents invest an amount Si
t,s of their financial wealth in the risky asset, while the

remaining amount Zi
t,s − Si

t,s into the risk-free asset. It is assumed that all agents enter
annuities contracts. The contracts are actuarially fair, paying them πZi

t,s while alive and
collecting their remaining wealth upon death. The law of motion for the financial assets

3An alternative, not considered here is to assume that government consumption absorbs all instanta-
neous volatility and the transfers to households are risk-free.
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is then

dZi
t,s =

[
(1 − τi

B,t)rt

(
Zi

t,s − Si
t,s

)
+ (1 − τi

P,t)µtSi
t,s + πZi

t,s + Ei
t,s − Ci

t,s

]
dt + dTRi

t,s

+ (1 − τi
P,t)S

i
t,sσtdBt. (6)

The agents start their life with zero initial financial wealth, that is, Zt,t = 0, and choose
stochastic processes for consumption, financial assets, and stock holdings to maximize
their lifetime utility (2) subject to the budget constraint (6) and the transversality condi-
tion, which is assumed to hold through the paper.

Government. The government does not consume resources and only redistributes re-
sources across types. Given that the government has access to lump-sum taxes, it is
without loss of generality to assume that the government continuously balances its bud-
get constraint:

α dTRA
t + (1 − α) dTRB

t =
[
ατA

B,t

(
ZA

t − SA
t

)
+ (1 − α)τB

B,t

(
ZB

t − SB
t

)]
rt dt

+
[
ατA

P,tS
A
t + (1 − α)τB

P,tS
B
t

]
(µt dt + σtdBt) , (7)

where Zi
t = π

∫ t
u=−∞ e−π(t−u)Zi

t,u du is the aggregate financial wealth of type i and,

similarly, Si
t is the aggregate holding of stocks by type i and dTRi

t are aggregate transfer
flows to type i.

Many stochastic processes for the transfer flows satisfy the government’s budget con-
straint (7). In what follows, I will somewhat limit the set of admissible processes by
assuming that

dTRi
t,s = µi

TR,t,sYtdt + σi
TR,tS

i
t,sdBt, (8)

where µi
TR,t,sYt is the drift of the transfer flows, σi

TR,tS
i
t is the volatility of the transfer

flows. The equation (8) puts no restriction on the drift of the transfer process but limits
the volatility to be proportional, for each type and age, to the risky asset holdings of the
agents of the same type and age. The restriction means that government transfers will
not effectively be able to redistribute risk among agents within a given type. It allows,
however, to freely redistribute risk across types. The government budget constraint (7)
restricts the transfer process’s means and volatilities. The restriction on volatilities is, in
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particular, straightforward:

ασA
TR,tS

A
t + (1 − α)σB

TR,tS
B
t =

[
ατA

P,tS
A
t + (1 − α)τB

P,tS
B
t

]
σt.

One choice that does not redistribute risk across types at all sets σi
TR,t equal to τi

P,tσt.
A second conceptual extreme sets σi

TR,t to zero for one type and loads all the transfer
risk to the other type.

αµA
TR,tYt + (1 − α)µB

TR,tYt =
[
ατA

P,tS
A
t + (1 − α)τB

P,tS
B
t

]
µt

+
[
ατA

B,t

(
ZA

t − SA
t

)
+ (1 − α)τB

B,t

(
ZB

t − SB
t

)]
rt

Equilibrium. The equilibrium requires that the aggregate demand for stocks equals
the stock value,

αSA
t + (1 − α)SB

t = Pt, (9)

and that the aggregate bond demand is zero or, equivalently,

αZA
t + (1 − α)ZB

t = Pt, (10)

Finally, the consumption goods market clears when

αCA
t + (1 − α)CB

t = Yt, (11)

with Ci
t again denoting aggregate consumption of a given type. For a given tax and

transfer policy τi
B,t, τi

P,t and dTRi
t,s satisfying the government budget constraint (7), the

equilibrium consists, of stochastic processes for consumption Ci
t,s, financial assets Zi

t,s

and stock holdings Si
t,s, as well as the stochastic processes for the bond and stock prices

rt and Pt such that consumers choose Ci
t,s, Zi

t,s and Si
t,s to maximize (2) subject to (6) and

the transversality condition and markets for stocks, bonds and consumption goods (9) -
(11) clear.

9



2.1 A Representative Agent Economy

To understand the impact of taxes on the stochastic discount factor and asset prices, I
start with an economy populated by infinitely lived representative agents. This special
case is obviously limiting in that it does not allow one to think about how asset taxes
affect inequality or the reallocation of resources. However, it permits a closed-form
solution and determines a benchmark relationship between asset taxes and prices. The
proof can be found in the Appendix.

Proposition 1. Suppose that both types of agents have common preference parameters γ and
ρ, identical productivity and that they are infinitely lived, with π = 0. Then, the equilibrium
consists of the market price of risk and the risk-free rate

β = γσY, r =
1

1 − τB

(
δ + ρµY − γ (1 + ρ)

σ2
Y
2

)
,

stock market volatility and expected stock return

σ = σY, µ =
1

1 − τP

(
δ + ρµY + γ (1 − ρ)

σ2
Y
2

)
,

and the stock price-to-output ratio p = P/Y given by

p =
(1 − τP)(1 − ω)

g + τPµY
.

There are several notable properties of the equilibrium. First, asset taxes do not affect
the market price of risk or the pre-tax volatility of returns. The market price of risk
does not change because, in an endowment economy, the tax policy cannot change the
equilibrium volatility of consumption or the risk aversion of the representative agent.
The tax policy does not affect the volatility of returns because of two effects. On the
one hand, the tax reduces the after-tax volatility of returns, increasing the equilibrium
pre-tax volatility. On the other hand, the agents receive transfers that are volatile by
themselves, which reduces their willingness to bear stock market risk and the pre-tax
volatility of returns. In equilibrium, both effects exactly cancel each other out, and the
pre-tax volatility of returns is unchanged. Second, the risk-free rate and the expected
stock market return increase proportionally with their respective taxes to keep the after-

10



tax returns unchanged. It follows that the equity premium γσ2
Y is also unaffected by the

asset taxes.
Finally, as long as µY > 0, the stock price-to-output ratio decreases more than pro-

portionally with the risky asset tax τP. This result is perhaps somewhat counterintuitive,
but it is so because, in a growing economy, the expected tax on capital gains is positive
since price increases are more common than price decreases. As a result, the tax from
holding a risky asset amounts to more than just a tax on dividends.4 It is straightforward
to see that if µY = 0, and the economy is not growing, the stock price-to-output ratio
decreases proportionally to the tax since the capital gains tax is expected to be zero, and
only dividends are, in expectation, taxed.

2.2 Complete Markets with Distortions

The two-asset structure is sufficient to dynamically complete the markets, given that
the economy is subject to a univariate Brownian motions shock (Harrison and Kreps
(1979)). It is then convenient to characterize equilibria with complete markets using the
Martingale approach, as adapted for the stochastic differential utility by Schroder and
Skiadas (1999). I will, however, extend the approach to allow for the distortions from
the government’s tax policies. The formulation will be recursive. As in Gârleanu and
Panageas (2015), the consumption share of type-A consumers at time t will serve as an
endogenous state variable. The consumption share of type-A consumers, xt, is 5

xt = α
CA

t
Yt

.

I will, from now on, restrict the tax policies to depend on time only indirectly through
the aggregate state xt; that is, the tax on bonds is τi

B,t = τi
B(xt), the tax on stocks is

τi
P,t = τi

P(xt). Similarly, the drift and diffusion of the transfer flow will be such that
µi

TR,t,s = µi
TR,t−s(xt) and σi

TR,t = σi
TR(xt). The equilibrium consumption share xt then

follows a diffusion process
dxt = µx(x)dt + σx(x)dBt

4The expected present value of transfers exactly compensates for the decreased asset value. The ratio of
the transfer flow to output dTR/Y is not constant, however, but follows a diffusion with drift µTR = τP pµ
and volatility σTR = τP pσY.

5It follows from (11) that the consumption share of type-B consumers must be 1 − xt.
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for some drift and diffusion functions µx(x) and σx(x) that will be determined in equilib-
rium.. The equilibrium stochastic discount factor that an agent i faces follows a diffusion
process

dζ i

ζ i = −
(

1 − λi
r(x)

)
r(x)dt −

(
1 − λi

β(x)
)

β(x)dB (12)

for some functions r(x) and β(x) representing the risk-free rate and the market price
of risk. The functions r and β are common to both types of agents. Distortive taxes
drive a wedge between the stochastic discount factor the two agents face. Although the
risk-free wedge λi

r equals directly to the tax on the bond returns, λi
r = τi

B, we will keep
the notation for the two separate to highlight the conceptual difference. The wedge on
the market price of risk β, call risk wedge λi

β, is related to both the tax on bonds τi
B, tax

on stocks τi
P as well as the volatility of transfers σi

TR in a complex way:

Proposition 2. The risk wedge satisfies

(1 − λi
β)β =

(
1 − τi

P
)

µ −
(
1 − τi

B
)

r
σi

TR +
(
1 − τi

P
)

σ
. (13)

The tax on capital gains τi
P reduces both the risk faced by the agents and the after-tax

returns. On the net, it decreases the risk faced by the agents. Similarly, an increase in
transfer volatility σi

TR reduces the risk wedge or the market price of risk by effectively
increasing the instantaneous volatility of incomes.6 The tax on the bonds also tends to
reduce the risk wedge. If the marginal tax rates on stocks and bonds are equal, then the
equity premium µ − r is reduced proportionally to the common rate, and the risk wedge
is also equal to the common rate.

In what follows, I will treat the risk wedge λi
r and the risk-free wedge λi

β as given
and characterize the equilibrium conditional on the wedge. Equation (13) can then be
used to recover the underlying tax on the risky asset τi

P.

Agent’s problem. The agent’s problem will now be reformulated as a problem of max-
imizing the lifetime utility subject to the present value budget constraint, with future
flows discounted by the stochastic discount factor (12). The agent’s total wealth consists

6The assumption that the volatility of transfers is proportional to the stock holdings for each age and
type is critical in deriving (13).
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of the financial assets and the present value of earnings and transfers. Define W i
t,s to be

the time-t total wealth of an agent born in s as

W i
t,s = Zi

t,s + Ythi
t,s

(
1 + λi

TR,t,s

)
(14)

where Zi
t,s are financial assets following the law of motion (6), Ythi

t,s is the present value
of labor earnings, and λi

TR,t,s is a transfer wedge, which measures the present value of
transfer flows relative to the present value of the labor income:

hi
t,s = Et

∫ ∞

t
e−π(u−t) ζ i

u

ζ i
t

Yu

Yt
ωθieu−s du, λi

TR,t,s =
1

hi
t,s

Et

∫ ∞

t
e−π(u−t) ζ i

u

ζ i
t

Yu

Yt
µi

TR,u−s du.

The present value of the transfer flows takes into account the expectation of zero for its
volatility component.

The budget constraint requires that the present value of consumption equals the
present value of wealth:

Et

∫ ∞

t
e−π(u−t) ζ i

u

ζ i
t
Ci

u,sdu = W i
t,s, (15)

and, by the martingale representation theorem, the total wealth follows the following
stochastic differential equation:

dW i
t,s =

[
((1 − λi

r,t)rt + π)W i
t,s − Ci

t,s + (1 − λi
β,t)βtσ

i
W,t,sW

i
t,s

]
dt + σi

W,t,sW
i
t,sdBt (16)

for some wealth volatility process σi
W,t. The agent’s is now to choose the consumption

process Ci
t and the volatility process σi

W,t that maximizes the lifetime utility (2) subject to
the budget constraint (16), starting with zero financial wealth, Zi

t,t = 0.

HJB equation. The agent’s problem will now be characterized recursively. The problem
is simplified because their choices are, conditionally, on total wealth W, independent of
their age. Let Vi(W, x) be type-i agent’s value of having wealth W if the current state is
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x. The value function satisfies the following HJB equation:

0 = max
C, σW

f i
(

C, Vi
)
+
[(

(1 − λi
r)r + π

)
W − C + (1 − λi

β)βσWW
]

Vi
W +

1
2

W2σ2
W Vi

WW

+ µx Vi
x +

1
2

σ2
x Vi

xx + WσWσx Vi
Wx, (17)

where Vi
W , Vi

x, Vi
WW , Vi

xx and Vi
Wx are partial derivatives of the value function. The next

proposition shows that the value function is homogeneous of degree 1 − γi in the total
wealth W, the consumption function is linear in W, and the volatility is independent of
W:

Proposition 3. The value function and the optimal policies of the agent satisfy

Vi(W, x) = vi(x)
W1−γi

1 − γi , Ci(W) = gi(x)W

for some functions vi(x) and gi(x). In addition, the optimal wealth volatility σi
W(W, x) is

independent of W.

The proof is straightforward and is omitted. After canceling wealth and using the
first-order conditions, the HJB equation (17) can be written in terms of the consumption-
to-wealth ratio gi(x) and becomes a second-order differential equation in x:

0 = gi +
1 − ρi

ρi

(
(1 − λi

r)r +
(1 − λi

β)
2β2

2γi

)
− δ

ρi − π −
(

µx + (1 − λi
β)β

1 − γi

γi σx

)
gi

x
gi

+
σ2

x
2

(
1 +

ρi

γi
1 − γi

1 − ρi

)(
gi

x
gi

)2

− σ2
x

2
gi

xx
gi . (18)

The equilibrium process for the aggregate consumption of each type can be deter-
mined from Ito’s lemma and the budget constraint (16):

dCi
t

Ci
t

= µi
Cdt + σi

CdBt, (19)

with the drift and volatility parameters

µi
C =

(1 − λi
r)r − δ

ρi + Φi + π
(

κi − 1
)

, σi
C =

γi − ρi

γi(1 − ρi)

gi
x

gi σx + (1 − λi
β)

β

γi ,
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where

Φi =
1 + ρi

ρi

(1 − λi
β)

2β2

2γi + (1 − λi
β)

β

γi
γi − ρi

1 − ρi
gi

x
gi σx +

1
γi

γi − ρi

1 − ρi

(
gi

x
gi

)2
σ2

x
2

.

is a term that represents the precautionary savings motive of the agent and

κA =
Ci

t,t

Ci
t

=
α

x
gAhA

0 (1 + λA
TR,0), κB =

Ci
t,t

Ci
t

=
1 − α

1 − x
gBhB

0 (1 + λB
TR,0)

is the consumption of newborns relative to the aggregate consumption. The relative
consumption depends on the newborns’ present value of earnings and transfers hi

0(1 +

λi
TR,0), where hi

0 = hi
t,t is the newborns’ present value of labor earnings, and λi

TR,0 is the
newborns’ transfer wedge.

Equilibrium. We will now characterize the equilibrium of the economy in a closed
form. By definition, the consumption share, output, and aggregate consumption of a
given type are related as follows:

xtYt = αCA
t (20)

(1 − xt)Yt = (1 − α)CB
t . (21)

Equating volatilities on both sides, we solve for the volatility of the consumption
share σx and the market price of risk β as

σx =

γB

1−λB
β

− γA

1−λA
β

γA

1−λA
β

1
x + γB

1−λB
β

1
1−x + ρA−γA

(1−λA
β )(1−ρA)

gA
x

gA − ρB−γB

(1−λB
β )(1−ρB)

gB
x

gB

σY (22)

β = γ̄

(
σY + x

ρA − γA

γA(1 − ρA)

gA
x

gA σx + (1 − x)
ρB − γB

γB(1 − ρB)

gB
x

gB σx

)
, (23)

where γ̄ is the harmonic mean of the tax-adjusted risk aversion parameters of the two
types:

γ̄ =

(
x

1 − λA
β

γA + (1 − x)
1 − λB

β

γB

)−1

.

The risk wedge λi
β determines both σx and β by effectively augmenting the coeffi-
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cients of relative risk aversion for the two types. Agents facing a positive risk wedge
behave as if they were more risk averse: they require a higher excess return to com-
pensate for taking on the risk as if their risk aversion coefficient was γi/(1 − λi

β). The
market price of risk then depends on the harmonic mean of the effective risk aversion
coefficients of the two types γ̄.

As shown by equation (22), the volatility of consumption share σx depends critically
on the difference between the augmented risk aversion of the two types. As long as
γB/(1 − λB) < γA/(1 − λA) and type B agents are effectively less risk averse, they are
relatively more exposed to the return fluctuations and a positive income shock increases
their consumption and wealth share. An increase in the risk wedge on the type-B agents
will dampen the dynamics of consumption and wealth since it closes the gap between
the effective risk aversions of both types.

Equating the drifts of both sides of (20) and (21) yields expressions for the drift of the
consumption share µx and the risk-free rate r:

r = ζδ + ρ̄
[
µY + π

(
1 − xκA − (1 − x)κB

)
− xΦA − (1 − x)ΦB

]
(24)

µx = (1 − x)
(

µY + π − (1 − λB
r )r − δ

ρB − ΦB
)
− π(1 − x)κB − σxσY, (25)

where

ρ̄ =

(
x

1 − λA
r

ρA + (1 − x)
1 − λB

r
ρB

)−1

, ζ = ρ̄

(
x

ρA +
1 − x

ρB

)
.

The risk-free rate is determined by the typical three factors: compensation for the
instantaneous discounting δ, compensation for the willingness to accept a given ex-
pected growth rate of consumption, and the precautionary savings motive. However,
each type’s expected consumption growth rate is not equal to the output drift µY. With
finite lifetimes, there are two additional factors: due to annuities contracts, the con-
sumption growth of the survivors increases by π. On the other hand, deceased agents
are replaced by newborns with lower consumption, reducing the aggregate consumption
growth rate for each type. The relative consumption of the newborns, averaged over the
two types, is represented by the term xκA + (1 − x)κB. Changes in the transfer policies
that will change the transfer wedge λi

TR,0 directly impact the equilibrium risk-free rate
through κi. Finally, the term xΦA + (1 − x)ΦB in (24) represents the precautionary sav-
ings motive, whose strength, in turn, depends on the risk wedge, both directly through
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the term (1 − λi
β)β, and indirectly through the volatility of the consumption share σx.

The risk-free wedge matters for the risk-free rate by augmenting the respective coef-
ficients of intertemporal substitution. Analogously to the relationship between the risk
wedge and risk aversion, a higher risk-free wedge increases the risk-free rate that the
agents require to be compensated for a given consumption growth, effectively lowering
the intertemporal elasticity of substitution. The risk-free rate is then determined by the
harmonic mean of the effective intertemporal elasticities of substitution (1 − λi

r)/ρi, as
represented by ρ̄.

Equilibrium. For given wedges {λi
r, λi

β, λi
TR,0}, the equilibrium is given by functions

gA, gB, σx, β, µx, r that satisfy the HJB equations (18) for each type, the volatility restric-
tions (22), (23), the drift restrictions (24) and (25), and the government budget constraint
(7). The present values of labor incomes hi

0 can be computed easily once the functional
form for eu is specified.

Normalization. As one can see from examining the equilibrium equations, one can
always normalize one value of the risk wedge λi

β to zero. The equilibrium value of β

will then scale to keep the after-wedge value (1 − λi
β)β unchanged, and the equilibrium

values of σx, µx and gi will be unchanged as well. The result follows from one degree of
freedom in (13) and holds for any tax and transfer policy. In the remainder of the text,
I will keep the general notation but normalize the risk wedge on type A, λA

β , to be zero
whenever possible.

Asset Prices. Define the ratio of stock price to output by pt = Pt/Yt. The market
clearing condition (10) can be rewritten with the help of the equilibrium relationships
(20) and (21) to express the stock price to output ratio as

pt =
xt

gA
t
+

1 − xt

gB
t

− αh
A
t − (1 − α)h

B
t ,

where h
i
t = π

∫ t
−∞ e−π(t−s)hi

t,s(1+λi
TR,t,s) ds is the cross-sectional aggregate present value

of earnings. The volatility of returns σ equals to

σ =
px

p
σx + σY.

17



2.3 Linear Wedges

The first part of Proposition (1) for the representative agent can be understood as a neu-
trality result, where the tax policies do not affect the two values that matter from the
agent’s perspective: their equilibrium stochastic discount factor and their wealth. The
general model offers a related result: tax policies that generate linear wedges accompa-
nied by transfers with a zero present value at birth do not affect the stochastic discount
factor and allocation of resources.7

Proposition 4. Suppose that the tax and transfer policy is such that λA
β = λB

β , λA
r = λB

r , and
that λA

TR,0 = λB
TR,0 = 0. Let λβ and λr be the common values of the risk and risk-free wedge.

If {gA, gB, β, r, σx, µx} constitute the economy’s equilibrium, then {gA, gB, (1 − λβ)β, (1 −
λr)r, σx, µx} constitute the equilibrium in an economy with no taxes and transfers.

Proof. It follows from the discussion of normalization that an equilibrium with a linear
risk wedge is equivalent to an equilibrium with no risk wedge. Similarly, if equations
(18), (24) and (25) hold for interest rate r and a common risk-free wedge 1− λr, then they
hold for a risk-free rate (1 − λr)r and a zero risk-free wedge. Finally, if the newborns’
present value of transfers is zero, then the value of hi

0 is identical to its respective value
in equilibrium with no taxes and transfers. As a result, the equilibrium set of equations
(18), (22), (23), (24) and (25) continues to hold. Since the government budget constraint
(7) trivially holds in an economy with no taxes or transfers, (1 − λβ)β, (1 − λr)r, σx and
µx constitute the equilibrium in an economy with no taxes and transfers.

Three comments clarify the scope of the proposition. First, the assumption that the
transfer wedge λi

TR,0 is always zero is not inconsistent with the requirement that the
government budget constraint (7) holds. The government budget constraint requires
that the cross-sectional average of transfers, not the present value for newborns, equals
the taxes collected. Transfer schemes that backload the transfers will tend to have a
cross-sectional average larger than the present discounted value at birth.

Second, the proposition is silent about what values of the tax on risky assets τi
P

support the linear risk wedge. The tax on risky assets may or may not be itself linear. It
will be linear only if the transfer volatility is identical for both types, as seen from (13).

7The assumption of zero expected transfers at birth has no counterpart in the infinitely lived
representative-agent economy. The representative agent analog is that changes in transfers leave the total
wealth unchanged.
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The proposition implies that any tax on risky assets consistent with the linear tax wedge
will not affect the allocation of consumption across individuals.

Third, the proposition is silent about what happens to the asset prices. As in the
second part of Proposition (1), the asset price will respond to changes in τi

P, even if the
equilibrium allocation will not. Unlike Proposition (1), however, the volatility of asset
returns σ will generally respond to τi

P as well.

Proposition 4 is helpful in that it clearly shows that there are only three ways in
which the real allocation in the economy can be affected relative to an economy with no
taxes and transfers. The allocations can change i) because of nonlinearity in the risk-free
wedge (tax on the risk-free asset), ii) nonlinearity in the risk wedge, or iii) redistribution
through the transfers, as expressed by the present values of transfers at birth. Since any
tax policy will manifest itself in one of those three wedges, one can decompose any tax
reform into the respective three channels to assess their strength and the impact of the
change on the equilibrium quantities.

3 Calibration

The model is calibrated to the US economy, with one unit of time corresponding to a
year. The parameters are summarized in Table 1.

To a large extent, the calibration of the externally set parameters follows Gârleanu
and Panageas (2015). The parameters σY and µY of the endowment process (1) are set
to match the first two moments of annual consumption growth, with µY = 0.02 and
σY = 0.041. The share of labor income ω is set to ω = 0.92 to match the fact that
dividend and net interest payments to households are 0.08 of personal income in NIPA.
The fraction of type A agents in the population is set to α = 0.99.

The life-cycle earnings profile takes the form used in Gârleanu and Panageas (2015),

eu = A1e−η1u + A2e−η1u,

where A1 and A2 are constrained to satisfy the normalization (4). I follow their pa-
rameterization by setting A1 = 30.72, A2 = −30.29, η1 = 0.0525 and η2 = 0.0611. The
parameters imply that the earnings profile is hump-shaped, peaking after approximately
16 years of working, and slowly decays after.

The death rate is set to π = 0.02, implying an expected working lifespan of 50 years.
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Table 1: Model Parameters

parameter value target

µY 0.02 mean US consumption growth
σY 0.041 standard deviation of log US consumption growth
π 0.02 average US death rate
ω 0.92 Gârleanu and Panageas (2015)
ρ 0.001 exogenously set
α 0.99 exogenously set
ρA 20.45 equity premium of 5.2%
γA 10 exogenously set
ρB 1.544 annual risk-free rate of 1.52%
γB 1.619 Sharpe ratio of 0.285

The instantaneous discount rate is set to ρ = 0.001. The risk aversion of the A type is set
exogenously to γA = 10. This value is a standard upper bound used in the literature;
see Mehra and Prescott (1985). The remaining three parameters, ρA, γB, and ρB, are
calibrated to match three targets in an economy with no taxes and transfers. The equity
premium of 5.2%, the annual risk-free rate of 1.2%, and the Sharpe ratio 0f 0.285. This
yields ρA = 20.45, implying the elasticity of intertemporal substitution of type A of 0.049,
γB = 1.619, and ρB = 1.544, implying the elasticity of intertemporal substitution of type
B of 0.648. Although the calibration procedure is slightly different, the values are close to
the ones obtained by Gârleanu and Panageas (2015). In computing the equity premium,
I follow Barro (2006) by reporting the results for levered equity, that is in zero net supply,
as a redundant asset does not change prices and allocations and has the expected excess
returns equal 1 + lr times the expected excess returns of unlevered equity, where lr is
the leverage ratio, set to 0.5.

To compute the equilibrium, I discretize the state space X = [0, 1] with 1000 equi-
spaced gridpoints. I compute the HJB equation (18) as a nonlinear equation for given
functions β and r; I and use the upwind finite difference scheme as in Achdou et al.
(2021) to compute the partial derivatives.8 I then update the pricing functions β and r,
and iterate until convergence. The results regarding consumption and wealth inequality
are computed using numerical simulations.

8There is a second pair of differential equations used to compute the present values of earnings and
transfers, that are computed similarly.

20



Table 2: Model Moments

statistics aggregate type A type B

risk-free rate r* 1.52%
equity premium* 5.17
market price of risk* 0.285
volatility of returns 17.3%

mean consumption 1 0.90 8.93
mean assets 8.82 6.54 235.05
consumption Gini 0.33 0.28 0.72
assets Gini 0.55 0.42 0.80
consumption to output volatility 1 0.64 4.35

*Targeted moments.

Table 2 shows the aggregate statistics for the benchmark economy. The calibrated
economy matches the equity premium, the risk-free rate, and the market price of risk
in the data by construction. The equilibrium return volatility is 17.3 %, close to the
empirical value of 18.2 %.

The calibrated economy exhibits a substantial overall inequality in consumption and
assets. The Gini coefficient is 0.33 for consumption, comparable to the empirical values
of around 0.3 (Fisher et al. (2015)). The Gini coefficient in assets of 0.55 for assets is
somewhat lower than the empirical counterpart of 0.85 (in 2010, see Kuhn and Rios-Rull
(2016)). There is also a significant heterogeneity across the two types. Type-B agents
accumulate substantially more assets, about 46 times more than type-A agents. This
is because their portfolios are strongly skewed toward the risky asset: in fact, type A
agents hold negative positions in the risky asset on average because a negative position
provides a hedge against their labor market risk. Not unexpectedly, the consumption
of type-B agents is more than eleven times higher than that of type-A agents but also
more than six times as volatile. The model also delivers significant heterogeneity within
each type of agent due to age differences. Predictably, the within-group heterogeneity
is higher among the type-B agents with steeper consumption profiles who accumulate
relatively more assets over their lifespan. However, even for type-A agents, the life-cycle
components produce a consumption Gini of 0.28, which is not too far below the overall
average.
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4 Understanding the Role of Wedges

This section will explore how exogenous changes in the three wedges affect the prices
and allocations in the calibrated economy, with a special emphasis on the effects on
inequality between the two types, within the two types, and overall. Although the
model allows the wedges to depend on x, I will only consider constant wedges to make
the exercise as simple as possible.

Risk wedge. Figure 1 shows how the risk wedge on type B agents λB
β affects asset

prices and inequality in consumption and wealth. As λB
β increases from zero to 50

percent, type B agents, who now behave as if they were more risk averse, push the
average equilibrium market price of risk β up from 0.285 to 0.36. The market price of
risk increases by less than in the infinitely lived representative agent economy because
any increase in β increases the demand for the risky asset by type A agents. As a result,
the equilibrium after-wedge value for type B agents (1 − λB

β)β decreases, type B agents
reduce exposure to the risky asset, and type A agents increase it.

The risk-free rate increases along the market price of risk, from 1.5 % to 4%. The two
changes are directly related because an increase in the risk wedge changes the steepness
of the consumption profiles for the two types, increasing it for type-A agents and de-
creasing it for type-B agents. This change for type-A agents dominates and requires a
higher risk-free rate to support their profile, as shown in the equation (24).

The overall consumption Gini is shown in the third panel of Figure 1. The decrease is
driven primarily by changes in within-group consumption inequality of type-A agents.
The between-group inequality and the within-group inequality of type-B agents are
hump-shaped and contribute to the concavity of the relationship between λB

β and con-
sumption Gini. In particular, they moderate the initial decline in the overall inequality.

The between-group inequality is hump-shaped because changes in β and r have two
opposing effects on the consumption profiles: an increase in either of the two increases
the consumption growth rate but also reduces the present value of labor income. This
is precisely what happens to type A agents. For type-B agents, the present value of
labor income decreases by less, and the consumption growth rate decreases. For low
values of λB

β , the present value effect, which affects type-A agents more, dominates, and
consumption inequality between the two groups increases. For higher values of λβ, the
effect on the expected consumption growth rate dominates, and consumption inequality
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Figure 1: Risk wedge λB
β and the equilibrium risk-free rate r, market price of risk β,

consumption and assets Gini. Partial equilibrium keeps r, β, σx and µx fixed.

between the two groups decreases.
Within-group consumption inequality of type A agents decreases with λB

β for the
following reason. Type-A agents have a low consumption growth rate, low enough for
their consumption-to-output ratio to decrease over the life cycle. Higher λB

β , by increas-
ing their consumption growth rate, "flattens" their consumption profile and reduces con-
sumption inequality within the type. Consumption inequality of type-B agents, on the
other hand, first increases and then decreases because (1 − λB

β)β and r move in opposite
directions.

The fourth panel of Figure 1 shows that, unlike consumption inequality, asset inequal-
ity is not monotonically decreasing in λB

β . It increases until λB
β ≈ 0.35 and decreases after.

The increase in the interest rate reduces the mean value of the assets for both types, but
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the decline is initially more pronounced for the type-A agents and later for the type-
B agents, leading to the hump-shaped profile of the asset inequality between the two
groups. The hump-shaped profile is also present in the within-type asset inequality for
both types and the overall inequality. Despite the later decline, the asset Gini at λB

β = 0.5
is 0.63, still higher than at λB

β = 0.0, however.

The general equilibrium effects are important in propagating consumption and asset
inequality. The red lines in Figure 1 show that, in the absence of general equilibrium
effects (with the functions r, β, σx and µx being kept at their benchmark values), the
risk wedge is, at least in its lower range, substantially more powerful in reducing con-
sumption inequality. This is a consequence of several factors. First and foremost, the
between-group inequality is reduced very strongly rather than being hump-shaped in
λB

β . Without price changes, the average consumption of type-A agents is unchanged, and
only the type-B agents reduce their average consumption. The within-group inequality
also decreases substantially for type-B agents. Although the within-group inequality
of type-A agents does not change by construction, the first two effects dominate for
lower values of λB

β , and the consumption inequality decreases substantially faster. Asset
inequality also always decreases with λB

β , in sharp contrast to an increase in the asset
inequality to 0.63 in general equilibrium.

Risk-free wedge. Consider now the role of the risk-free wedge on type B agents λB
r , as

shown in Figure 2. An increase in λB
r from zero to 50 percent increases the risk-free rate

substantially, from 1.5 percent to 5.5 percent. The direction of the change is expected -
type B agents now effectively have a lower intertemporal elasticity of substitution and
push the increase rate up. However, the strength of this channel is perhaps surprising.
The response of the risk-free rate is so strong that even the after-wedge rate (1 − λB

r )r
increases. This is because finite lifetimes provide an "accelerating" mechanism in the
model: an increase in r reduces the present value of earnings at birth, in turn increasing
the slope of the consumption profile, pushing the equilibrium risk-free rate further up.

As λB
r increases, type A agents reduce their investment in the risky asset relative to

type-B agents. This increases the weight of the type-B anges and reduces the market
price of risk. The response of the market price is not as strong as a response to the risk
wedge, and the market price of risk is reduced from 0.285 to 0.25.

Changes in λB
r have almost no effect on consumption inequality. The result is a

consequence of several factors pulling inequality in opposite directions and balancing

24



0 0.1 0.2 0.3 0.4 0.5

B
B

0.01

0.02

0.03

0.04

0.05

0.06
Mean risk-free rate

0 0.1 0.2 0.3 0.4 0.5

B
B

0.24

0.25

0.26

0.27

0.28

0.29
Mean market price of risk

0 0.1 0.2 0.3 0.4 0.5

B
B

0.29

0.3

0.31

0.32

0.33

0.34
Consumption Gini

0 0.1 0.2 0.3 0.4 0.5

B
B

0.4

0.5

0.6

0.7

0.8
Assets Gini

General Equilibrium

Partial Equilibrium

Figure 2: Risk-free wedge λB
r and the equilibrium risk-free rate r, market price of risk β,

consumption and assets Gini. Partial equilibrium keeps r, β, σx and µx fixed.

each other. The between-group consumption inequality increases because type-A agents
reduce their investment in risky assets relative to type-B agents. Withing-group inequal-
ities move in opposite directions for the two types. For type-A agents, the increase in
the interest rate dominates, and the inequality is reduced, similarly to an increase in
the risk wedge. For type B agents, on the other hand, the within-group inequality de-
creases. On the other hand, asset inequality increases substantially from 0.56 to 0.8, with
contributions from both between-group and within-group inequalities.

Equilibrium price and distribution changes again play a crucial role in the econ-
omy’s response to the wedge. The red lines in Figure 2 show that consumption and
asset inequality decrease in the absence of general equilibrium effects. Unlike in general
equilibrium, the between-group consumption inequality is reduced because only type-B
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Figure 3: Relative present value of transfers λA
TR,0 and the equilibrium risk-free rate r,

market price of risk β, consumption and assets Gini. Partial equilibrium keeps r, β, σx
and µx fixed.

agents are now affected by the higher wedge. The consumption inequality of type-A
agents is constant, while the consumption inequality of type-B agents now decreases as
well. Asset inequality follows a similar pattern and decreases from 0.56 to 0.49 overall.

Transfer wedge. Changes in the present value of transfers to type A agents, as shown
in Figure 3, have a relatively limited impact on the equilibrium prices and inequality.
The figure considers an increase in the present value of transfers to type-A agents from
zero to ten percent, which is a rather sizeable value, given that type-A agents comprise
99 percent of the population. At λA

TR,0 of 10 percent, the risk-free rate decreases from
1.52% to 1%, although the dynamics are not monotone. Changes in the market price of
risk are also not monotone, and for λA

TR,0 of 10 percent, the market price of risk increases

26



from 0.285 to 0.288.
The consumption inequality is likewise affected marginally, with the Gini coefficient

decreasing to only 0.327. On the other hand, asset inequality decreases substantially.
This is driven primarily by the decrease of between-group inequality, with type-A agents
increasing consumption due to the higher present value of transfers.

5 Two Tax Reforms

This section studies tax reforms and their implications for equilibrium prices and quan-
tities. It builds on the insights from the previous section, but rather than starting with
wedges as primitives, it characterizes the equilibrium mapping from taxes to wedges.
Since the mapping between taxes and wedges is nonlinear, even simple tax reforms will
often manifest themselves through nonlinear equilibrium wedges, distorting the alloca-
tions with different intensities through the state space.

I consider two tax reforms. Both tax reforms tax only the type-B agents and redis-
tribute the proceeds to type-A agents. In addition, both tax reforms shield the type
A agents from increased transfer volatility by setting the volatility of transfers to type-
A agents to zero, σA

TR = 0. On the other hand, type-B agents receive zero expected
transfers, µB

TR = 0, and all the expected transfers go to type-A agents to balance the
budget constraint (7). The two reforms differ in which assets are taxed. In the first
reform, the government introduces a 10 percent tax on risky asset holdings of type-B
agents, τB

P = 0.1, but risk-free assets are not taxed, τB
B = 0. The second tax reform taxes

all assets of type-B agents, risky and riskless, at 10 percent. The two tax reforms are
characterized by the set of parameters in Table 3.

Table 3: Two Tax Reforms: Parameters

τA
p τB

p τA
B τB

B σA
TR σB

TR µA
TR µB

TR

tax on risky assets 0 0.1 0 0 0 τB
p σ g.b.c. 0

tax on all assets 0 0.1 0 0.1 0 τB
p σ g.b.c. 0

g.b.c means that the parameter is determined from the government budget constraint.

Both tax reforms are arbitrary, both in design and magnitude. However, they broadly
represent popular motivations: taxing the wealthy segment of the population that holds
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Figure 4: Risk wedge, risk-free wedge, and transfer wedge for the two tax reforms as a
function of the consumption share x. The vertical line represents the average value of x
in the benchmark.

most of the economy’s assets and transferring the proceeds to the less wealthy segment.
Figure 4 shows the equilibrium distribution of the three wedges produced by the tax

reforms. The first tax reform generates strictly positive risk and transfer wedges; the
second reform adds a strictly positive risk-free wedge. The risk wedge in the first reform
is higher than the tax rate because the tax rate reduces, relative to type-A agent, stock
returns, but not the returns of the risk-free asset (see equation 13). The risk wedge is also
highly nonlinear, rising substantially for both low and high values of the distribution
of the consumption share x. High values of x correspond to times when the type-
A agents consume relatively more, and the economy exhibits lower consumption and
wealth inequality. A tax on risky assets is thus particularly distortive in those periods.
The second tax reform, on the other hand, not only reduces the risk wedge but also
keeps it uniform across the distribution at the common rate of 10 percent.

The transfer wedge is relatively small in magnitude. In the first reform, the transfers
increase the earnings of type-A agents somewhere between 0.6% and 2.3% of their labor
earnings, with 1.5% around the mean of the distribution. The second reform reduces
the transfers because type-B agents predominantly hold negative positions in the risk-
free asset. The reduction is relatively small, however. In both cases, the transfer wedge
monotonically decreases in x and is higher at times of higher inequality.
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Table 4: Two Tax Reforms: Results

Benchmark Tax on risky assets Tax on all assets
Statistics G.E. P.E. G.E. P.E.

Market price of risk β 0.285 0.320 0.285 0.314 0.285
Risk-free rate r 1.52% 1.67% 1.52% 1.81% 1.52%
Expected equity return µ 6.69% 7.89% 6.79% 8.18% 6.80%

Equity premium µ − r 5.17% 6.22% 5.27% 6.36% 5.28%

mean consumption B to A 9.89 8.27 2.73 8.59 3.01
mean assets B to A 35.97 32.61 8.79 35.77 9.90
consumption Gini 0.33 0.31 0.27 0.32 0.29
assets Gini 0.55 0.54 0.43 0.56 0.43

G.E. and P.E. denote general and partial equilibrium.

As table 4 shows, the pricing implications of the two reforms are broadly similar. The
risk-free rate increases to 1.67% in the first reform and to 1.81% in the second reform,
where both the risk wedge and the risk-free wedge contribute to its increase. Both
reforms increase the market price of risk by about the same amount, from 0.285 to 0.320
in the first reform and to 0.314 in the second reform. This is mainly due to the increase in
the risk wedge; the risk-free wedge in the second reform has only negligible impact, as
seen from the top right panel Figure 2. The positive transfer wedge works in the opposite
direction, but its impact is also negligible. The (pre-tax) equity premium increases by
1.05 percent in the first reform and even more by 1.19 percent in the second reform. The
equity premium increases since the expected equity returns increase even more than
the risk-free rate. This finding contrasts with the results from the representative agent
economy in Proposition 1, where the equity premium didn’t change.

The reaction of asset prices means that the two reforms have only a negligible effect
on the redistribution of resources. The ratio of mean consumption of the two groups, a
measure of between-group inequality, decreases from 9.89 to only 8.27 and 8.59 in the
two reforms. The overall consumption of Gini has also been reduced slightly, from 0.33
to 0.31 and 0.32, respectively. The overall asset Gini even slightly increased in the second
reform, from 0.55 to 0.56.

The limited ability of progressive tax reforms to redistribute resources and affect in-
equality is mainly due to the response of asset prices. The third and fifth columns show
the inequality measures where asset prices are fixed at the pre-reform level. Without as-
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Figure 5: Risk-free rate, equity premium, and the density of the consumption share as a
function of the consumption share x. The vertical line represents the average value of x
in the benchmark.

set price responses, the between-group inequality (the ratio of the average consumption
of the two groups) declines drastically to around 3 in both reforms. Both consumption
and asset inequality also decline: consumption Gini decreases to 0.27 and 0.29, while
asset Gini decreases to 0.43.

Looking under the hood of the aggregate statistics shows several changes in the dis-
tribution of prices and quantities. The left and middle panels of Figure 5 show the
distribution of the risk-free rate and the equity premium across a range of consumption
shares. Recall that higher values of x are associated with less consumption inequality
between the two groups and x increases after negative endowment shocks ("bad times").
They are also associated with higher returns on risk-free assets and higher equity premi-
ums. Both tax reforms increase the volatility of the risk-free rate by decreasing it in good
times and increasing it in bad times. The effect on the equity premium is not monotone.
The middle panel of Figure 5 shows that the equity premium increases for most values
of the consumption share, except for around the top five percent of the share range. This
is especially prominent in the first tax reform, where the risk wedge rises at those values,
depressing return volatility and, in turn, the equity premium.

The last panel of Figure 5 shows that the tax reforms also generate a change in the
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distribution of the consumption share density. The average value of x, shown for the
benchmark distribution, increases slightly in the two reforms, more in the first than
in the second. As a result, the two tax reforms tend to increase the risk-free rate and
the equity premium not only by increasing its average for a given distribution of the
consumption share but also by shifting the distribution toward higher values of the
equity premium and the risk-free rate.

Table 5 makes the last conclusion more precise by computing the prices and alloca-
tions for a fixed state distribution and comparing them with the equilibrium distribution.
I consider only the first tax reform for simplicity. Keeping the distribution unchanged,
the risk-free rate declines from 1.52% to 1.41%, and the equity premium and the equity
premium increase, relative to the benchmark, and the equity premium increases only
slightly from 5.17% to 5.42%. The shift in the equilibrium distribution is thus the domi-
nant force behind the price changes: in the case of the equity premium, the increase for
a fixed distribution is responsible for only (5.49 − 5.17)/(6.22 − 5.17) = 30% of the total
change. The remaining 70%

A related decomposition, shown in the last column of Table 5, shows the equilibrium
in the first tax reform when the transfer wedge is set to zero, and only the transfer
wedge remains. The risk-free rate increases substantially more, to 2.35%, along with the
expected return on the risky asset. That leaves the equity premium almost the same as
under the fixed distribution, at 5.43 %. The risk wedge by itself reduces the between-
group inequality only minimally, with the ratio of the average consumption of the two
types at 9.60, down from 9.89 in the benchmark. The Gini coefficient of consumption
of 0.32 lies between the benchmark value of 0.33 and the after-tax-reform value of 0.31,
with a larger inequality both between the types and within type-B agents. Asset Gini
increases to 0.61. Even though the risk wedge is now nonlinear, those findings are in line
with the findings of Section 4.

6 Conclusions

The paper aims to characterize the general equilibrium of asset taxation, emphasizing
the implication for the equilibrium prices of risk-free and risky assets. Asset taxes have
only a moderate impact on the reduction of consumption and asset inequality. This is
mainly due to the response of the asset prices: a tax on risky assets increases both the
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Table 5: Tax on Risky Assets: A decomposition

Full reform Only
Statistics benchmark equilibrium risk wedge

distribution distribution

Market price of risk β 0.300 0.320 0.296
Risk-free rate r 1.41% 1.67% 2.35%
Expected equity return µ 6.90% 7.89% 7.78%

Equity premium µ − r 5.49% 6.22% 5.43%

mean consumption B to A — 8.27 9.60
mean assets B to A — 32.61 42.94
consumption Gini — 0.31 0.32
assets Gini — 0.54 0.61
Column "benchmark distribution" fixes the distribution of x at the pre-tax level.

risk-free rate and the equity premium, mitigating the effects of the taxes. I show that the
asset price responses are responsible for the tepid reduction in consumption and asset
inequality. In their absence, both consumption and asset inequality are reduced to a
much larger extent.

The findings rest on several assumptions. Most importantly, the taxes are type-
specific rather than a function of assets or wealth. That substantially simplifies the
analysis because one does not have to track the individual asset holdings within a given
type. It is likely that this assumption does not affect the quantitative results because
the accumulated assets of type-B agents are substantially and distinctly higher than the
assets of type-A. A tax with an appropriately chosen minimum wealth threshold some-
where between would deliver similar results. The paper also assumes complete markets,
which, among other things, implies that the returns on investment are equalized across
individuals. Relaxing this assumption, as in Guvenen et al. (2023) or Gomez (2024),
opens up new channels through which asset of wealth taxation could impact equilib-
rium prices and quantities.

The paper offers a positive analysis of given tax policies and intentionally steers away
from normative findings. However, it should be noted that, in the current calibration,
all the inequality in wealth and consumption comes from differences in preferences, not
from differences in endowments. It is thus unclear whether a utilitarian government with
full commitment would want to redistribute resources toward type-A agents. Putting
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more weight on the utility of type-A agents or adding heterogeneity in endowments
would resolve this tension. Such considerations are left for future research.

Appendix

Proof of Proposition 1. It follows from equation (18) that, in an infinite-horizon, represen-
tative agent economy, Ct = gWt, where the constant consumption-wealth ratio g is

g =
δ

ρ
+

(
1 − 1

ρ

)(
(1 − τB)r +

β2

2γ

)
.

The stochastic process for total wealth and consumption (19) then reduces to:

dC
C

=
dW
W

=
1
ρ

[
(1 − τB)r − δ + (1 + ρ)

β2

2γ

]
dt +

β

γ
dB.

In equilibrium, Ct = Yt. Equating drifts and volatilities of both stochastic processes
yields the equilibrium values of β and r in the proposition.

Total wealth satisfies the budget constraint (14). If p = P/Y is the constant price-
output ratio, the risky price equation (5) immediately implies σ = σY. The transfer
process (8) yields σTR = τPσY. Inverting (13) to express µ gives the value of the expected
return µ in the proposition.

It can be established that ht = (ω + µτP p)/g. Using the market clearing conditions
Yt = Ct = gWt and Zt = Pt to rewrite (14), cancelling Yt and rearranging yields the
expression for p given in the proposition.

Proof of Proposition 2. The relationship (13) is obtained from differentiating (14), equating
drift and volatility terms, and simplifying. Differentiate both sides of (14):

dW i
t,s = dZi

t,s + dhi
t,sYt + hi

t,sdYt + dhi
t,sdYt (26)

The present value of earnings hi
t,s has a law of motion

dhi
t,s = µh,t,sdt + σi

h,t,shi
t,sdBt, (27)
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for some volatility process σi
h,t,s and for the drift

µi
h,t,s = −ωθiet−s − µi

tr,t−s +
[
(1 − τi

B,t)rt − µY + π + (1 − λi
β,t)βσY

]
hi

t,s

+
[
(1 − λi

β,t)β − σY

]
σi

h,t,shi
t,s.

Using the laws of motion (6), (16) and (27) for Zi
t,s and W i

t,s and hi
t,s, rewrite (26),

and equate drifts and volatilities. Rearranging the terms by using (14) yields a drift and
volatility restriction

(1 − λi
β,t)βσi

W,tW
i
t =

[
(1 − τi

P,t)µt − (1 − τi
B,t)rt

]
Si

t,s

+
[
ωθiet−s + µi

tr,t−s + µi
h,t,s +

(
µY − (1 − τi

B,t)rt − π
)

hi
t,s + σi

h,t,shi
t,sσY

]
Yt

σi
W,tW

i
t = σi

tr,tS
i
t,s + (1 − τi

P,t)S
i
t,sσt +

(
σi

h,t,s + σY

)
hi

t,sYt

Finally, use the expression for µi
h,t,s, cancel terms, subtract the volatility equation

multiplied by (1 − λi
β,t)β and cancel terms to obtain (13).
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