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Abstract

Data and Calibrations

In an exchange economy with identical agents, except for their initial endowment, we examine how wealth inequality
affects the equilibrium level of the equity premium and the risk free rate, when there is a single durable good and the
agents’ preferences are habit forming. We measure inequality by introducing a mean preserving transfer of
endowment. This creates the departure from an egalitarian distribution of wealth. Preferences are modeled either as
external or internal habits. For our calibrations we introduce two and three classes of wealth, in a simple two period
setting. We also explore the effects of the addition of a small uninsurable labor income risk. It seems that wealth
inequality is important for all versions of the model.

Introduction
The consumption-based capital asset pricing model (CCAPM) with standard preferences (power utility) fails to
explain sufficiently the high observed equity premium, the high volatility of returns and the countercyclical variation
in the equity premium (Lucas, 1978; Grossman and Shiller, 1981; Mehra and Prescott, 1985).
The objective of this paper is to study the relationship between (i) asset prices, (ii) the heterogeneity of consumers’
wealth, (iii) market incompleteness, (iv) the nature of the good and (v) habit persistence. We implement wealth
inequality in a simple Arrow-Debreu1 exchange economy with identical agents.
Methodologically we build on Gollier (2001) and Franke et al. (1998) and we extend their work by introducing a
single durable good in the economy, instead of a perishable good. We demonstrate that durability may increase asset
risk premia under certain conditions.
Next, we introduce habit persistence. For our analysis, we consider internal and external habit formation. The
difference between the two habit types rests on the effect that current consumption has on future habit. Our work
suggests that wealth inequality produces also different equity premia and risk free rates for different types and levels
of habit formation. Several specifications are considered throughout our study, although we keep the habit strength
parameter uniform across agents.

Theoretical Model and Methodology
Simple Arrow-Debreu exchange economy with a single durable good
vNM utility 𝑢 on consumption at each period, with (𝑢′ > 0) and (𝑢′′ < 0).
Two dates, indexed by 𝑡 = 0 and 𝑡 = 1.
Uncertainty at 𝑡 = 1 : 𝑆 states of the world where 𝑠 = 1, . . . 𝑠, . . . 𝑆 with probability 𝑝9 of state 𝑠.
Large number of 𝑛 identical agents. Each agent 𝑖 = 1, . . . , 𝑛 is endowed with 𝑤=> units of the single durable
good at 𝑡 = 0, and with a bundle of contingent claims (𝑤=? , … , 𝑤=9 , … , 𝑤=A ).
?
∑C=E? 𝑤=9 = 𝑧9 i.e. the average endowment is random.
C
Frictionless competitive market for contingent claims that takes place at 𝑡 = 0.
Let 𝜋> and 𝜋9 be the price to be paid at 𝑡 = 0 for the delivery of 1 unit of good respectively at 𝑡 = 0 and 𝑡 =
1, conditional on state 𝑠.
The problem becomes:

The GDP per capita is as follows:

Wealth Partition in the U.S. Economy

Two Classes: Two equally weighted social classes, the poor and the rich. The poor are endowed with a share of
(1 − ℎ) of the GDP per capita in each state, whereas the rich get a share of (1 + ℎ) of it.
Parameter ℎ is at the same time the standard deviation and the coefficient of variation of the wealth distribution.
Three Classes: Three unequally weighted social classes, 40% of poor, 5% of rich, and 55% of middle class (SCF,
Diaz-Gimenez et al.; 1997, 2011).
The background risk is distributed as (−𝑘, 1/2; +𝑘, 1/2). Parameter 𝑘 is the standard deviation of the growth of
labor income.

Results and Discussion
By making the good more durable the equity premium increases further. Durability and wealth inequality yield
more reasonable results in a three-classes society. Figure 1 plots the equity premium (in %) as the curvature of
ART changes from concave to convex. for a perishable and a durable good (δ = 0.97). As long as the agents
have concave ART, the equity premium is larger for a durable good. As the ART becomes more convex there is
practically no difference between holding a durable good from a perishable one, even in an unequally distributed
economy.
As the habit strength increases the asset prices move closer to their observed levels. A striking result arises: In
the unequally weighted three classes economy the asset prices decrease and move closer to their observed levels,
as we increase the habit strength. At the same time, the equity premium, although marginally, rises.
Figure 2 shows the difference between equity premia for a non-habit forming economy and one with external
habits (𝜀 = 0.04). Figure 3 shows the difference between equity premia for a non-habit forming economy and
one with internal habits (𝜀 = −0.04). When agents exhibit concave ART, internal habits raise the equity
premium in an unequal economy. We observe that internal habits have a higher impact on risk premia. For an
𝜀 = −0.9 we get an equity premium of 3.84%.
In the case of incomplete markets, we analyze the effect of a small uninsurable labor income risk (𝑘 = 0.25)
on asset prices, in a society with two equally weighted classes of wealth, poor and rich, endowed with 50% and
150% of the GDP per capita, respectively.
Wealth inequality raises the equity premium, but only marginally (Table 2). Also, we observe that as income
uncertainty increases, the premium increases up to a maximum 𝑘 of around 35% for the non habit economy
and up to 40% for the economy with internal habits. From these points and after, wealth inequality decreases
the equity premium (Figures 4-6).

A

max L 𝑞9 𝑢(𝐷=9 , 𝑥=9 )
JK

A

9E?

L 𝜋9 𝑢(𝐷=9 −𝑤=9 ) = 0
9E?

𝐷=9 = 1 − 𝛿 𝐷=> + 𝐶=9
?

where 𝑞> = , 𝑞9 = 𝜋9 for 𝑠 = 1, . . . 𝑠, . . . 𝑆, 𝐷=9 is the stock of durable good at state 𝑠, 𝐶=9 are the units of

Figure 1. Three Classes, No Habits,
Durable Good (red dashed line)

Figure 2. Three Classes,
External Habits (red dashed line)

Figure 3. Three Classes,
Internal Habits (red dashed line)

Figure 4. Two Classes, Background Risk,
Durable Good (dashed lines)

Figure 5. Two Classes, Background Risk,
External Habits (dashed lines)

Figure 6. Two Classes, Background Risk,
Internal Habits (dashed lines)

U

durable good at state s, and 𝑥=9 are habit levels. In each state 𝑠 = 1, . . . 𝑠, . . . 𝑆 the good has 𝐷9 = 1 − 𝛿 𝐷> +
𝐶9 . For 𝛿 = 1, the good is perishable.
?

External Habit Formation: 𝑥=9 = 𝜀𝐷9 , 0 < 𝜀 < 1, where D9 = ∑C=E? D=9
C
Internal Habit Formation:
𝑥=9 = 𝜀𝐷=>
In both specifications, parameter 𝜀 denotes the habit strength.
The competitive equilibrium satisfies the following set of necessary and sufficient conditions.
𝑞9 𝑢W 𝐷=9 , 𝑥=9 = 𝜆= 𝜋9 , 𝑖 = 1, . . . , 𝑛 , 𝑠 = 0, . . . 𝑠, . . . 𝑆
?
?
∑C=E? D=9 = ∑C=E? w=9 , 𝑠 = 0, . . . 𝑠, . . . 𝑆
C
C
where 𝜆= is the Lagrange multiplier associated to the budget constraint of agent 𝑖.

Table 1. Three Classes, Complete Markets: Equity Premium, in %

Table 2. Three Classes, Incomplete Markets: Equity Premium, in %

Background Risk: Agent’s wealth at time 𝑡 = 1 is given by 𝑧 + 𝑦, where 𝑦 is the background risk. Utility is
given by 𝑣 𝑧, 𝑥 = 𝐸𝑢 𝑧 + 𝑦, 𝑥 .
For no background risk, utility reduces to 𝑣(𝑧, 𝑥) = 𝐸𝑢(𝑧, 𝑥).
Asset pricing: The relative price of equity with respect to bonds is given by the following simple formula:
∑9E? 𝜋9 𝑧9
Π=
∑9E? 𝜋9
The risk free asset provides one unit of consumption good at 𝑡 = 1 with probability 1. The price to be paid at
𝑡 = 0 for that asset will be
1 ∑9E? 𝜋9
=
𝑅
𝜋>
𝑅 is the gross risk-free rate (1 + ra )

Preferences
Complete Markets: For HARA, wealth inequality has no effect on asset pricing, when markets are complete
(Gollier 2001). Therefore, we use the following non-linear absolute risk tolerance specification (Guiso and Paiella,
2008):
(ijk)lmn
exp[−𝑟
]. The
?jo

𝑢′ 𝑧, 𝑥 =
absolute risk tolerance is concave when 𝑏 ∈ [0, 1) and convex for 𝑏 > 1.
For 𝑏 = 1, the utility exhibits CRRA. We assume a coefficient of relative risk aversion 𝑟 = 2.
Incomplete Markets: All agents in the economy have hyperbolic absolute risk aversion (HARA) utility for wealth at
the end of a single time period, i.e. exhibit linear absolute risk tolerance. We define the HARA type as
𝑣 𝑧, 𝑥 = −𝜁 𝜂

(ijk)tu ?jv
+
v

for some constants 𝜁 and 𝜂.
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Conclusion
Our conclusion is that wealth inequality, durability and habit formation are serious features that can contribute modestly
to the resolution of the equity premium puzzle, in both complete and incomplete markets. In a complete market
setting, wealth inequality raises the equity premium when the absolute risk tolerance is concave. The results for the
equity premium become higher when the nature of a good or habit formation are considered and can approach the
observed historical levels, under certain conditions. Furthermore, our calibrations show an improved equity premium
when we consider a more realistic economy.
We also examine the effect of wealth inequality in a model including an idiosyncratic background risk. We show that the
presence of a small uninsurable background risk biases asset prices towards a larger equity premium. Furthermore, we
document the following interesting result. While Gollier (2001) showed that wealth inequality raises the equity premium
when income uncertainty is low but decreases it for large income uncertainty, we show that with the addition of
durability or habit formation in our model, the magnitude of the background risk required to decrease the equity
premium changes. When the good is durable or agents exhibit internal habit persistence (with substitutability of
consumption), a higher background risk is required to reduce the equity premium. The opposite happens in the case of
external habits.
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