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ABSTRACT

We find that precautionary saving accounts for only & modest (less than 3 percentage point) increase in the
aggregate saving rate, at least for moderate and empirically plausible parameter values. This finding is based
on a quantitative analysis of a reasonably parameterized version of the standard growth model modified to
include a large number of agents who receive uninsured idiosyncratic labor endowment shocks. In contrast
to representative agent models, asset trading is quite important to individuals. The model can also account
qualitatively for the positive skewness of wealth and income distributions, and significantly greater wealth
inequality compared to income inequality.
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I. Introduction

This paper has two main goals. The first is to provide an exposition of
nodels whose aggregate behavior is the result of market interaction among a
large number of agents subject to ldiosyncratic shocks. This class of models
involves a considerable amount of Individual dynamics, uncertaintiy, and
asget trading which 1s the main mechanism {(in the models) by which
individuals attempt tc smooth consumption. However, aggregate variables are
unchanging. This contrasts with representative agent models in which
individual dynamics and uncertainty coincide with aggregate dynamics and
uncertainty. The exposition is motivated by two facts: (i) the behavior of
individual consumptions, wealths and portfollos is strongly at variance with
the complete markets model implicit in the representative agent framework,
and (ii) recently several authors have found versions of such models useful
for analyzing a varliety of issues including assei pricing, monetary policy,
buginess cycles, and taxationl.

The exposition is bullt around the standard growth model of Brock and
Mirman [1972] modified to include a role for uninsured idiosyncratic risk
and liquidity/borrowing constraints. This is done by having a large number
of agents who receive Iidiosyncratic labor endowment shocks which are
uninsured, as in the models of Bewley [1986, undated]z. As a result of this
market incompleteness in combination with the possibility of being borrowing

constrained in future periods, agents accumulate excess capital in order to

1See, for example, Aiyagari [1993b], Diaz-Jimenez and Prescott [1992],
Imrohoroglu [1989, 1991], Aiyagari and Gertler [1991], Huggett [1950].

2The absence of insurance markets is taken as given. There can be no doubt
that private information and the resulting problems due to moral hazard and
adverse selection have a loit to do with incomplete insurance. While it would
be degirable to take explicit account of these features (see, for eg., Green
1987, Phelan and Townsend 1991, Taub 1930, Levine 1991, Atkeson and Lucas
1992), this is beyond the scope of this paper.
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smooth consumption in the face of uncertain individual labor incomes.

The second main goal of this paper is to use such a model to study the
quantitative importance of individual risk for aggregate saving. This study
is motivated by the debate concerning the sources of aggregate capital
accumulation, in particular, the suggestion that precautionary saving may be
a quantitatively Iimportant component of aggregate savinga. For example,
Modigliani [1988] argues that the pure bequest motive is likely important
only for people in the highest income and wealth brackets and that (p.39),
"Some portion of bequests, especially in lower income brackets, is not due
to a pure bequest motlve but rather to a precautionary motive reflecting
uncertainty about the length of life, although it is not possible at presgent
toc pinpoint the size of this component." Several other authors have
suggested that the precautionary motive may contribute importantly to wealth
accumulation. For example, Zeldes {1989, p.289] has conjectured that, “...a
significant fraction of the capital accumulation that occurs iIn the United

States may be due to precautionary savings." Skinner [1988] and Caballero
[1990] contain similar suggestions.

The results of this paper suggest that the contributlon of uninsured
idiosyncratic risk to aggregate savings ig quite modest, at least for
moderate and empirically plausible values of risk aversion, variability and
persistence in earnings. The aggregate saving rate is higher by no more than
3 percentage polints. However, for sufficiently high wvarlability and
persistence In earnings the aggregate saving rate could be higher by as much

as 7T-14 percentage points.

We should emphasize that the focus of this paper is on idiosyncratic

3See Kotlikoff and Summers [1981], Kotlikoff [1988] and Modigliani
[1988].
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shocks. It is important to distinguish between risk that is due to aggregate
shocks (and hence undiversifiable) and risk that 1s due to idiosyncratic
shocks (which is diversifiable 1if complete Iinsurance markets existed)
because the assumption that consumers face a constant (in & steady state)
interest rate is Jjustified only when the shocks are purely idiosyncratic
(and uninsured) since in that case there is no aggregate uncertainty.
Therefore, the specification of the earnings process consumers face should
only capture the ldiosyncratic component of the uncertainty and not include
the common {aggregate) component since this involves aggregate uncertainty
and will be reflected in stochastic interest rates. Further, the empirically
reasonable requirement that cross—section distributlions of earnings, wealth,
income, consumption, etc. (normalized by the respective per capita values)
be stationary requires that the specification of the individual earnings
process be trend stationary4.

There are several additlonal distinguishing features of our exercise
relative to the many analyses of precautionary saving in the literature.
These are: (i) endogenocus heterogeneity, (ii) aggregation, (iii) infinite
horizons, (iv) borrowing constraint, and (v) general equilibrium, i.e.,
endogenously determined Iinterest rate. For a given Iinterest rate optimal
individual saving behavior leads to a distribution of agenis with different
levels of assets reflecting different histories of labor endowment shocks.

Aggregation implies some level of per capita assets. In a steady state

4Since the shocks are purely idiosyncratic (by assumption), per capita
earnings will be growing deterministically. Therefore, the existence of a
stationary cross-section distribution for earnings normalized by per capita
earnings implies that the individual earnings process must be trend
stationary. Some authors (eg., Caballero 1990, Deaton 1991, Section 2.1)
have used difference stationary earnings processes which have the
empirically unattractive implicatiocn that cross-section distributions
(normalized by per capita values) get more and more dispersed over time and
stationary distributlions do not exist.
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equilibrium the per capita amount of capital must equal the per capita asset
holdings of consumers and the interest rate must equal the net marginal
product of capital (as determined by a standard neoclassical production
function}. These features Iin combination explain why the interest rate is
necessarily less than the time preference rate and, hence, the aggregate
capital stock and the saving rate are necessarily greater than under
certainty {equlvalently, complete marketg). In particular, this is true
regardless of the convexity of the marginal utillty of consumption which has
been the traditional criterion for generating precautionary saving.

Most analyses of precautlonary saving are done in a single agent model
with an exogenously specified interest rate. Consequently, the endogenous
heterogeneity and aggregation issues are not addressed. The focus on the
convexity of marginal utility in the traditional literature is entirely due
to the focus on single agent problems who typically have a two period
horizon and do not face a binding borrowing constraint. The convexity of
marginal utility becomes unnecessary once features (i) - (v), especially
(iii) and (iv), are taken into account. This is explained in Section III.

We wish to emphasize the point that general equilibrium effects may not
be Jjust second order considerations. As we will show, they can be very
Important in understanding why 1idlosyncratic shocks and liquidity
constraints can fail to generate significant increases in aggregate saving.

Some additional implications of our analysigs are as follows. In
contrast to representative agent models (see Cochrane 1989), 1ii turns out
that access to asset markels 1is quite Important in enabling consumers to
smooth out earnings fluctuations. In one example, by optimally accumulating
and decumulating assets, an lndividual can cut consumption variability by
about half and enjoy a welfare gain of about 14 percent of per capita

consumption, or about 8 percent of per capita GNP, compared to a situation






