PRECAUTIONARY SAVINGS'

The Empirical Importance of Precautionary Saving

By PERRE-OLIVIER GOURINCHAS AND JONATHAN A. PARKER*

One of the basic motives for saving is the Households can smooth consumption by trading
accumulation of wealth to ensure future welfare.goods over time, but not across states. Each
Both introspection and extant research on con-household allocates its initial cash-on-hand at
sumption insurance find that people face substantime t, x,, between current consumptiapand
tial risks that they do not fairly pool. In theory, the a saving technology with a risk-free rate of
consumption and wealth accumulation of price-returnR;, ; in order to maximize its utility:
taking households in an economy with incomplete
markets differs substantially from the behavior of (1) v, (x,) = maxu,(c,)

these same households in the equivalent economy o

with complete markets. The question we address

in this article is whether we finthis difference to + BEVie 1 (RicalX — ¢ + $is 1)
be large in practice. What is the empirical im-

portance of precautionary saving? hereu,(-) and V() are the period utility and

We provide a simple decomposition that value function at time, where the subscript
characterizes the importance of precautionarycaptures all state variables beside weafihis
saving in the U.S. economy. We use this de-the discount factory, ., is a random and ex
composition as an organizing framework to ogenous income process with innovatign ;.
present four main findings: (i) the concavity of  The optimal intertemporal allocation of con-
the consumption policy rule, (ii) the importance sumption implies the Euler equation:
of precautionary saving for life-cycle saving
and wealth accumulation, (iii) the contribution / _ ,
of changes in risk to fluctu(at)ions in aggregate(z) Ut(€) = PR 1Bl a(Civa).
consumption, and (iv) the significant impact of
incomplete markets on aggregate fluctuations inDenote the solution to the optimization problem
calibrated general-equilibrium models. We con- by a consumption ruleg,(x;). Assuming that

clude with directions for future research. the period utility function exhibits constant rel-
ative risk aversion (CRRA) with coefficient,
I. A Useful Decomposition we expand the Euler equation (2) to the second

order aboutEA In ¢, ,; and expandEn

Consider an infinite-horizon economy with a ¢, (X, ;) aroundE;x, , ; to obtain
unit continuum of households facing aggregate
and idiosyncratic risk to their labor income. 1
() Alncii(Xs1) = ; In BR+1
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Inspecting the right-hand side, the first term conditional variance of income innovations
reflects the growth rate of expected consump-Vare, . ;, and the curvature of the consumption
tion that would obtain if the household faced no function ¢, ;. This term highlights the fact
uncertainty, at current asset prices. The secondhat precautionary saving can propagate distur-
term reflects precautionary saving as well asbances by altering predictable consumption
Jensen’s inequality. When faced with greatergrowth. If Vare, ., iS common across house
risk to wealth (Vage,, , larger), households holds, the precautionary effect is proportional to
postpone current consumption and accumulaténdividual income risk:
assets so as to self-insure shocks to future mar-
ginal utility. The strength of the effect is p
governed by prudence (+ 1) and the semi- Wi=3Vanei Ner 1 (EXes1)? dA,.
elasticity of consumption with respect to wealth
(0. 1)." Finally, the last term in (3) defines the
innovation to the growth rate of individual con-  The final term in equation (4) reflects the

sumption in terms of income innovation. relationship between individual income shocks
Aggregating equation (3) across householdsand aggregate consumption growth. This term
we obtain highlights the fact that precautionary saving can

amplify disturbances by altering household re-

1 sponses to idiosyncratic and aggregate shocks.
(4) AInC,,= o In BRuy 1 + Wit vy The balance of this paper presents recent
research that measures the practical importance

whereV, is defined as of the precautionary term¥, for individual

and aggregate consumption growth, as well as

wealth accumulation.

p
2 f Mes1(ExXes 1)?Vane, 1 dA,
Il. The Consumption Function

and A, is the measure of households over their The precautionary term is irrelevant in two
state variablesW, is the contribution of precau special and important cases. First, if one as-
tionary saving (and the curvature of the logarithm) sumes certainty equivalence, the consumption
to expected aggregate consumption growth. Fi-rule is linear in wealth and satisfies:
nally, v, 1 = [ v 1(e. 1) dA; 4 is the innova
tion to aggregate consumption growth. (Cis1(Exxi1)/c)? = BR.
The components of aggregate consumption
growth have the same interpretation as the com-Second, under complete markets the marginal rate
ponents of the household equation. The firstof intertemporal substitution of all households
term captures consumption growth absent risk,moves in lockstep, and household consumption
at given factor pricesThe second term captures growth is equated across states and time. All
precautionary saving as conventionally definedhouseholds face only the risk observablaggre-
and depends on the cross-sectional distributiorgate consumption data. Since the unconditional
of expected future cash on harfglx, . ,, the variance of real per capita quarterly consumption
growth in U.S. postwar data is a mere 0.000045,
V¥, ~ 0, and the impact of precautionary saving on
'Since VayA In ¢,y = ne.a(Eexera)®Vare .1, this  consumption growth is trivial. In either case, con-
term is eq‘i"’flem © L sumption behavior is well approximated by Fried-
pTVartA Inc.y—5Vard Inc.. man’s permanent-income hypothesis (PIH) in
which consumption is a linear function of the sum
The first part reflects precautionary saving, the percent-of cash-on-hand and the expected present dis-
age by which expected_ consumption groyvth increas_,es iscounted value of labor income.
oo e e oo o et g ™" 1n general, however, signiicant uninsurabe in-
The second part in this expression reflects Jensen’s inequalCOMe risk leads to a strictly concave consumption
ity and the concavity of the logarithm. rule, and possibly the failure of the PIH as a
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reasonable approximation of consumption behav- o5
ior.2 With an increasing and strictly concave
consumption function, households with low cash-
on-hand face large amounts of consumption risk §
and respond strongly to changes in cash-on-handg o3 |
In terms of equation (3), significant concavity of ‘s
G+ 1(X) implies that precautionary saving affects
individual consumption growth at low wealth lev-
els. In terms of equation (4), the shape of the
consumption function and the distribution of 05 10 15 20
wealth in the economy jointly determine the im- Normalized Liquid Wealth
portance of precautionary saving for aggregate
consumption grovvth. FIGURE 1. CONSUMPTION FUNCTIONS BY AGE
. . . FOR LOow-INCOME HOUSEHOLDS
Parker (1999) estimates the consumption policy , _
rule by estimating nonparametric regressions of>°Urce:Authors’ calculations.
household consumption on a set of household-
level state variables using survey data on U.S.precautionary saving, it is limited by the lack of
households from the Consumer Expenditure Surstructure that is placed on the data. In Gourinchas
vey (CEX). For this paper, we run a nonparamet-and Parker (2001), we estimate and simulate a
ric regression from these data, normalizing dynamic stochastic model of household expendi-
household consumption and income by an uncontures over the life cycle with uninsurable income
ditional income measureFigure 1 shows house- uncertainty. Using the method of simulated mo-
hold consumption functions estimated from a ments, we focus omstructural estimation of the
kernel regression of consumption on liquid wealth parameters of the consumption problem in equa-
and age groups for households with low currenttion (1). We summarize this analysis here and
incomes. All consumption functions have substan-apply our decomposition in equation (4) by age to
tial curvature and look quite like those displayed quantify the importance of consumption risk for
in simulation studies of consumption behavior un- the life-cycle profile of consumption and the ac-
der significant uncertainty (e.g., Stephen P.cumulation of liquid wealth.
Zeldes, 1989; Angus Deaton, 1991; Carroll, In Gourinchas and Parker (2001), we model
1997). The functions imply that precautionary household consumption as a life-cycle problem
saving is important at low wealth levels: the mar- in which households receive stochastic labor
ginal propensity to consume for households withincome and choose consumption and saving
poor incomes and low wealth is estimated to befrom age 26 to age 65 and then retire. There
around 40 percent. Since a significant share ofis no aggregate risk, so that the real interest rate
U.S. households have little liquid wealth, the cur- Ris constant. Individual earnings are stochastic:
vature of the consumption function impliesalargeY,,, = P,.,U,,, where a denotes age,
effect of precautionary saving on consumptionU,, , is a transitory shock, anB, is the per
growth. manent component of income and follows a
geometric random walk with driftG,, ;:
I:)aJrl = Ga+ lPaNa+ 1 Both Na+1 andUa+1
While estimation of consumption functions are independently and identically log-normally
is useful for testing and evaluating the strength ofdistributed with mean 0 and variane@ ando?2.
Under these assumptions, the expected growth
rate of consumption over age for a given cohort is

23ee Christopher D. Carroll and Miles S. Kimball given by
(1996) for some exceptions.
¥ Household consumption and cash-on-hand (debts and 1
saving, checking, bond, and stock accounts) are normalized5) EAAINC,,;=—-InBR+ ¥,
by their unconditional expected income. Figure 1 shows p
households with less than half this unconditional income . .
level. The data and normalization are described in moreWhere W, reflects the contribution of precau

detail in Parker (1999). tionary saving to the cohort profile.
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IIl. Consumption over the Life Cycle



VOL. 91 NO. 2 PRECAUTIONARY SAVINGS 409

Our procedure chooses the parameters of th@.es -
consumer problem, given estimates of the in- 1
come process, so as to match the life-cycle profile™® 7
of consumption {InC_} estimated from the CEX.
With a 3-percent real interest rae we estimate
B =0.96 (SE=0.017) an¢h = 0.51 (SE= 0.17).  o03 |
The fitted expected-consumption profile matches -
the data quite well, indicating that the shape of the902 -
life-cycle consumption profile can be attributed to
precautionary saving. |

With these estimates in hand, we infer a profile T T T T T T T T T
for the precautionary ternir, over age, according BN U MBI
to equation (5). Figure 2 reveals a striking pattern:
the precautionary term is especially important at FIGURE 2. LIFE-CYCLE PROFILE OF THE PRECAUTIONARY
young ages and contributes an average of 4 per- COMPONENT OF CONSUMPTION GROWTH
cent per annum to consumption growth for the Source:Authors’ calculations.
first ten years. Labor-income uncertainty is para-
mount for young households, who, on average, We modify (4) to incorporate interest-rate
hold little wealth. Labor-income risk becomes risk and obtain
negligible for older households, who, on average,
hold large amounts of liquid wealth. 6) AlnC

This structural approach provides a natural de-( ) L
composition of household liquid wealth into its 1
precautionary and life-cycle components. To per- =—(EINR, +Inp)+ ¥ + vy
form the decomposition, we calculate the average P
life-cycle wealth that would obtain if all income
risk were eliminated, at the prevailing risk-free where, to a second-order approximation,
rate. We define precautionary wealth as the dif-
ference between total wealth, as predicted by the 1

J Var[r

0.01 4

model, and life-cycle wealth. Because we work V=
with discretionary income, wealth excludes the 2p

accumulation of Social Security wealth, pension

wealth, and wealth in consumer durable goods. = pAIncCy (8, rean)] dA,

Our results indicate a liquid wealth per household

of roughly $110,000 (in 1992 dollars). Of this depends upon the cross-sectional distribution of

total, precautionary wealth is about 65 percent ofhouseholds and the joint propertiesrof ,, the

total liquid wealth. innovation to InR, , ,, ande,, ;.
Parker and Bruce Preston (2001) decompose
IV. Fluctuations aggregate consumption growth according to

equation (6). They first estimate tm®nlinear

While our structural model finds an important consumption Euler equation (2) on the con-
role for precautionary saving in consumption sumption of groups of households using the
growth and wealth accumulation, we also find CEX and allowing for family size and female
that consumer behavior is quite heterogeneoushours worked as preference-shifters. Nonlinear
Young households face steep income growthestimation assumes, correctly, that innova-
early in life and behave as buffer stock consum-tions to marginal utility u,, are unpredictable,
ers. This finding suggests that the U.S. economyand thus it consistently estimates preferences
may respond quite differently to aggregate in the presence of precautionary saving, un-
shocks than predicted by a model in which like linearized models that assume consumption-
households face no significant consumptiongrowth innovations to be uncorrelated with
risk. How important is precautionary saving for anything known att, besides (14)(In g +
booms and recessions? In E;R;,1). Second, Parker and Preston
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(2001) construct a measure of the precaution-aggregate productivity shocks, the dynamics of
ary saving term in equation (4) from the es- aggregate variables are well characterized simply
timated distribution of innovations to in terms of aggregategasi-aggregation The
marginal utility, key insight is that agents with high marginal pro-
pensities to consume also have low wealth hold-
ings and do not matter for aggregate dynamics.
E, j In(1+ 0y q) dA Further, they show that dynamics of their econ-
omy with homogenous preferences do not differ
R from those of its representative-agent, complete-
where expectationg, are taken with respect to markets counterpartjgasi-representative aggnt
a set of instruments known &t Measurement since households can smooth transitory income
error in consumption growth is contained in shocks with a little savings.
0, . , but only biases inference on precautionary Gourinchas (2000) studies a similar general-
saving if it is predictable. equilibrium model with overlapping genera-
While standard errors are large, point tions and persistent shocks to income, using a
estimates suggest the following. First, the household-level income process similar to
variance of predictable movements in con-that in Gourinchas and Parker (2001) (see
sumption that are due to movements in thealso Kjetil Storesletten et al., 1999). The ad-
precautionary term are of the same order ofditional realism, particularly the addition of
magnitude as those due to movements in thepersistent income shocks, matters for equilib-
real interest rate. Due to measurement error inrium dynamics. Quasi-aggregation is still a
household consumption, this methodology very close approximation. Comparing econo-
does not provide an estimate of the contribu-mies with different degrees of idiosyncratic
tion of risk to the trend growth rate of con- permanent and transitory income risk,
sumption, but this is potentially large. Gourinchas (2000) shows that in all cases the
Second, movements in consumption due tosimulated average marginal propensity to
precautionary saving are negatively corre-consume is small, around 6—7 percent for
lated with movements in consumption due to most of the household life. This result high-
the real interest rate. This finding can ratio- lights the endogenous response of household
nalize the puzzlingly low correlation between decision rules to the underlying economic un-
aggregate consumption growth rates and thecertainty: agents adjust their consumption and
real interest rate. asset holdings so as to avoid, on average,
The importance of precautionary saving for episodes where their marginal utility might
understanding economic fluctuations seemdfluctuate a lot.
large. For example, consider a positive, tem- Gourinchas (2000) also shows that the sec-
porary shock to government spending thatond result (quasi-representative agent) does not
lowers precautionary saving. Then, precau-hold: the dynamics of aggregate consumption,
tionary saving and the real interest rate workincome, and wealth differ significantly from
in opposite directions on consumption, so thattheir representative-agent counterparts. Under
government spending crowds out more in- quasi-aggregation, the precautionary term in
vestment and has a larger impact on economicequation (6)¥,, can be expressed d5(X,, z,)
activity. To evaluate this particular hypothe- which depends only upon aggregate weadth
sis requires a measure of structural shocks. Tand aggregate shocks, while the innovation
consider alternative policies requires a struc-v,, ; can be expressed as, (X, z, z ;) and

T

=

tural model. depends also upon the next period’s aggregate
shock, z, . ;. The functions¥, and v, ., are
V. The Importance of Heterogeneity amalgams of the cross-sectional distribution of

the curvature of the consumption rule and

In a recent influential paper, Per Krusell and the conditional variance of income and interest-

Anthony A. Smith (1998) find that, in an infinite- rate innovations. Hence, heterogeneity still mat-

horizon economy with incomplete markets, tran- ters through the shape of these equilibrium
sitory idiosyncratic labor-income shocks, and functions.
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For instance, Gourinchas (2000) finds thatcentin the late 1950’s and 1960’s to 1.5 percent
higher levels of individual income risk relative in the 1980’'s and 1990’s (Parker, 2000). The
to aggregate risk lowers the correlation betweenrepresentative growth model suggests that slow
aggregate income and aggregate consumptiogrowth should be associated with low real in-
and also lowers the excess smoothness coeffiterest rates. Yet the opposite happened: real
cient (the ratio of the standard deviation of interest rates increased by over 1 percent be-
consumption growth to income growth). The tween the two periods. Did consumption risk
reason is that aggregate shocks, which becomeéecrease in the 1980's and 1990’s so that con-
smaller relative to the overall level of individual sumption growth fell despite the increase in real
income uncertainty, can be better smoothed. rates? More recently, the standard deviation of

Thus, precautionary saving can have a largequarterly consumption and output has steadily
effect on aggregate dynamics and wealth ac-declined since the early 1980’s. One possibility
cumulation, consistent with the findings from is that the two long expansions of the past
the previous sections, once a proper accoun0 years have allowed people to accumulate
of individual uninsurable risk is taken into substantially more assets, move up the con-

account. sumption rule, and reduce the sensitivity of
individual and aggregate consumption to tran-
V1. Directions for Future Research sitory income shocks.

Fourth, the recent poor macroeconomic per-

Five important challenges lay ahead. First, aformance of Japan is often blamed on high
fuller characterization and calibration of the re- perceived uncertainty about the future and the
sponse of a “precautionary” economy to realis- associated lower consumption demand—a con-
tic monetary, fiscal, and productivity shocks, sequence, it is argued, of the progressive demise
along the lines of the modern VAR (vector of a social organization built on permanent
autoregression) and DSGE (dynamic stochastiemployment. We are currently considering
general equilibrium) literatures would delineate whether the logic of this hypothesis can be
precisely how important precautionary saving is captured in a richer and more realistic model of
in practice. the economy. In a standard one-good model,

Second, as discussed in the preceding secprecautionary saving need not deliver such an
tion, the importance of precautionary saving outcome, as higher uncertainty leads to either
depends crucially on the persistence and insurhigher investment or a current-account surplus
ability of individual earnings innovations , ;. and, hence, no obvious need for an output de-
In a recent paper, George M. Constantinides anctline. The empirical relevance of this explana-
Darrell Duffie (1996) construct an exchange tion should be tested, and its applicability may
economy with incomplete markets where indi- well be broader than the Japanese slump.
vidual income processes have the “right” Finally, there is little documentation of the
amount of persistence and the “right” correla- importance of precautionary saving for trend
tion with asset returns (and hence the “right” consumption growth. Variations in consump-
precautionary termP,) that accounts, in equi tion growth across countries are largely unex-
librium, for the joint fluctuations in aggregate plained by differences in real interest rates. One
income, aggregate consumption, and asset repossibility is that the extent of consumption risk
turns. An interesting research agenda attempt&nd the precautionary term explain these cross-
to separate individual income processes intocountry differences in capital accumulation.
their aggregate and idiosyncratic, permanent
and transitory components. As Constantinides REFERENCES
and Duffie (1996) demonstrate, a key dimen-
sion is the extent to which the variance of Carroll, Christopher D. “Buffer Stock Saving
the permanent component of earnings is and the Life Cycle/Permanent Income
countercyclical.

Third, lower frequency movements in U.S.

consumption remain pu_zzling. The growth rate 4 gjivier Blanchard suggested this possible application
of consumption per capita slowed from 2.5 per- of the precautionary saving framework.
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