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Saving, Risk Sharing, and Preferences for Risk

By Maurizio Mazzocco*

An important feature of household saving
decisions is the ability of individual members to
share risk among them. With few exceptions,
theoretical and empirical studies characterize
household saving as if a single agent were mak-
ing the decision. Under this assumption, the
risk-sharing component of household saving is
largely ignored. This paper is one of the first
attempts to analyze the effect of risk sharing on
saving by characterizing the household as a
group of agents making efficient decisions.

To evaluate the relevance of risk sharing in
understanding saving behavior, consider a
household in which the two members have dif-
ferent preferences, earn risky incomes, and can
share risk between them. How does risk sharing
affect household saving? Consider a second
household which is identical to the previous one
except that the husband’s willingness to save for
precautionary reasons is greater than the will-
ingness of the husband in the first household at
any given level of resources. Is saving in the
second household larger? At first glance the
answers seem straightforward. Under standard
assumptions risk sharing should always reduce
saving and an increase in the willingness to save
of one agent should always increase household
saving. However, this intuition is not complete.
To see this, it is helpful to divide intra-household
risk sharing into two parts. First, individual
members pool their earnings and consequently
eliminate part of the uncertainty faced by the
household. Under convex marginal utilities, in-
come pooling always has the intuitive effect of
reducing saving. Second, household members
insure each other by allocating pooled income
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according to individual risk preferences and de-
cision power. The main contribution of this paper
is to show that the insurance component of risk
sharing can have two counterintuitive results.
First, it can raise household saving. Second, an
increase in prudence of one agent can reduce
household prudence and hence household saving.

The first part of the paper presents empirical
evidence which suggests that risk sharing is an
important feature of saving decisions. The
Health and Retirement Study (HRS) gathers
information on the willingness to gamble over
lifetime income. Using these data each respon-
dent is assigned to one of four possible risk-
preference categories. Even with this limited
number of categories, about 50 percent of cou-
ples report that the wife’s risk preferences differ
from the husband’s. This indicates that the im-
pact of risk sharing on household intertemporal
behavior is not limited to income pooling. To
further explore this hypothesis, the data on risk
preferences are used jointly with the HRS data
on saving to compare the saving pattern of
couples with the saving pattern of singles. Av-
erage saving of singles increases with individ-
ual risk aversion and prudence. However,
average saving of couples is a U-shaped func-
tion of the husband’s risk aversion and prudence.

This paper attempts to explain the distinct
saving behavior of couples using an intertem-
poral framework with income uncertainty and
the following two features: (i) household mem-
bers are characterized by individual prefer-
ences; (ii) household decisions are efficient.
Two results are obtained. First, it is shown that
risk sharing has the intuitive effect of always
reducing saving if and only if individual mem-
bers have identical discount factors, identical
beliefs, and Harmonic Absolute Risk Aversion
(HARA) preferences with identical curvature
parameters.’ Second, under the assumption of

' Two agents have HARA preferences with identical
curvature parameters if u''(¢) = (a; + ¢)™".
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HARA preferences, it is shown that an increase
in risk aversion and prudence of an individual
member can reduce household risk aversion and
prudence.

To provide the intuition underlying the first
result note that the optimal allocation of pooled
resources shifts the individual members along
their Engel curves so as to enhance efficiency. If
the household members have identical decision
power, efficiency is maximized by allocating
most of the risk to the least risk-averse agent. In
particular, for any adverse realization of house-
hold income, a larger portion of resources is
transferred to the most risk-averse agent. For
any good realization of household income, the
least risk-averse agent receives the majority of
income. As an example, consider a household in
which the two members have identical income
processes, identical decision power and linear
Engel curves. In addition, suppose that the En-
gel curves of the least risk-averse agent are
steeper. Then, in any adverse state of nature, the
optimal transfer has a negative effect on house-
hold consumption and a positive effect on sav-
ing. In any good state of nature, the efficient
allocation of resources has the opposite effect.
Hence, risk sharing increases saving if the trans-
fers in the adverse states dominate the transfers
in the good states. This suggests that risk shar-
ing always has the intuitive effect of reducing
saving if and only if household aggregate be-
havior is independent of the insurance compo-
nent of risk sharing. This condition is fulfilled if
and only if under efficiency the individual Engel
curves are linear with identical slopes. Only
households characterized by identical discount
factors, identical beliefs, and HARA prefer-
ences with identical curvature parameters have
Engel curves with these properties.

The findings of this paper have one main
implication. Observe that the framework tradi-
tionally used to analyze saving assumes that the
household behaves as a single agent. This re-
striction is equivalent to the assumption that the
optimal allocation of pooled resources has no
effect on saving behavior. Therefore, the results
of this work imply that the predictions of the
standard framework may be used to interpret
saving patterns only under assumptions which
guarantee that household aggregate behavior is
independent of the insurance component of risk

SEPTEMBER 2004

sharing. An important consequence is that any
policy recommendation formulated using the
standard unitary framework generally ignores
the impact of the policy on the efficient alloca-
tion of risk across household members. To be
able to evaluate the full effect of a policy on
saving decisions, it is necessary to estimate the
intra-household allocation of resources jointly
with individual risk preferences.

The results of this paper may also help ex-
plain the mixed evidence reported in the empir-
ical literature on precautionary saving. In most
of these papers, the significance of the precau-
tionary motive is determined using the uncer-
tainty intrinsic in household income. Since
household income captures only the income
pooling component of risk sharing, the findings
should vary with the magnitude and the direc-
tion of the insurance component of risk sharing
characterizing the group of households used in
the estimation.

Saving decisions have been analyzed exten-
sively in the past, but mostly under the assump-
tion that a unique utility function can be used to
represent the household.” The main exception is
the paper by Browning (2000), in which a non-
cooperative model of household decisions with
heterogeneous discount factors but otherwise
identical agents and no income uncertainty is
employed to analyze the effect of differences in
life expectancy between spouses on saving. The
present paper is also related to the literature on
the collective representation of household be-
havior. Specifically, the framework proposed in
this paper generalizes the static collective model
introduced by Pierre-André Chiappori (1988,
1992) to an intertemporal environment with un-
certainty. Finally, the present work is linked to
the literature on group decisions. The main ex-
ample is the work by Christian Gollier (2001a).
He examines the relationship between individ-
ual risk preferences and the risk preferences of
the representative agent to determine how
wealth inequality affects the equity premium
and the interest rate. The present paper is, how-
ever, one of the first attempts to characterize the

2 See Martin Browning and Annamaria Lusardi (1996)
for a comprehensive survey.
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saving behavior of a group of heterogeneous
agents.

The remainder of the paper is organized as
follows. In Section I, some empirical evidence
on household saving and individual risk prefer-
ences is presented. In Section II, the intertem-
poral collective model is introduced. In Section
III, the impact of risk sharing on household
saving is examined. In Section IV, household
risk aversion and prudence are introduced and
their relationship with individual risk prefer-
ences is analyzed. Section V concludes.

I. Empirical Motivations

The literature on household intertemporal be-
havior has traditionally divided saving into two
main components: precautionary saving and
consumption smoothing. If future income is un-
certain, consumers accumulate wealth to face
adverse shocks to their earnings. Miles S. Kim-
ball (1990) shows that the precautionary motive
rises with the convexity of marginal utility,
which is measured by the coefficient of absolute
prudence, —u"(C)/u"(C). If preferences are con-
cave, it is valuable to smooth consumption over
time, accumulating and reducing wealth. The
strength of the consumption smoothing motive
is measured by the degree of concavity of the
utility function, which is characterized by the
coefficient of absolute risk aversion, —u"(C)/
u'(C), introduced by John W. Pratt (1964). If
households behave as single agents, saving of
singles and saving of couples should have iden-
tical features. In particular, under standard as-
sumptions, saving should be an increasing
function of absolute prudence. Moreover, sav-
ing should rise with absolute risk aversion if the
gross interest rate multiplied by the discount
factor is smaller than one.

The HRS represents a good opportunity to
analyze household intertemporal behavior,
since it collects simultaneously information on
saving and individual preferences for risk.
These data are useful for two related reasons.
First, they enable one to determine how spouses
are matched in terms of risk preferences. Sec-
ond, the data can be used to establish the rela-
tionship between individual risk preferences
and household saving for couples and sepa-
rately for singles. The survey elicits risk pref-
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erences by asking the respondents two
questions related to their willingness to gamble
over lifetime income. The questions are in-
cluded in Wave I of the survey, which was
administered in 1992, and are asked to the head
of the household and, if present, to the spouse.
The two questions enable the investigator to
divide the respondents into four distinct catego-
ries. These categories can be ranked in terms of
risk aversion and prudence without having to
assume a particular functional form for the re-
spondent’s utility function. The two questions
can be described as follows. Suppose that the
respondent has the opportunity to choose be-
tween the current job, which guarantees the
current income of y for the rest of her life, and
a new and equally good job with a 50-50 chance
of doubling permanent income and a 50-50
chance that permanent income will be cut by a
fraction 6. In the first question 8 is set equal to
one-third. If the individual accepts the gamble,
in the second question 6 is raised to one-half. If
the respondent rejects the first gamble, in the
second question 6 is reduced to one-fifth. It is
important to remark that the respondent’s
choice is affected by her willingness to face the
additional uncertainty implicit in the new job.
This willingness depends on individual pru-
dence directly and through the amount of avail-
able saving. Consequently, the two questions
provide joint information on risk aversion and
prudence. The four categories are illustrated in
Table 1.

It is now possible to describe the relationship
between the wife’s and the husband’s risk pref-
erences. According to Table 2, even with only
four categories of risk preferences, about 50
percent of couples report that the wife’s risk
aversion and prudence differ from the hus-
band’s. This evidence represents a first indica-
tion that the saving decisions of couples are
generally more complex than the saving deci-
sions of singles.

The HRS also contains detailed information
on household saving. Specifically, using the

3 For the exact wording of the questions and a detailed
description of the four categories see the insightful paper by
Robert B. Barsky et al. (1997). For a thorough discussion of
the HRS see Thomas F. Juster and Richard Suzman (1995)
and Juster and James P. Smith (1997).
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TABLE 1—RISK-PREFERENCE CATEGORIES

Risk-

preference Degree of risk

category aversion and prudence  Respondent type

Category I lowest accept one-third,
accept one-half

Category II low accept one-third,
reject one-half

Category III high reject one-third,
accept one-fifth

Category IV highest reject one-third

and one-fifth

TABLE 2—MATCHING OF SPOUSES BASED ON Risk

PREFERENCES

Husband’s Wife’s risk-preference categories
risk-preference

categories I I I v Total
I 92 65 57 272 486
I 43 70 49 223 385
III 52 51 82 239 424
v 216 214 285 1,657 2372
Total 403 400 473 2,391 3,667

panel structure of the HRS, saving can be com-
puted as the difference in financial wealth be-
tween the second and first wave, where financial
wealth is defined as total wealth minus home
equity, the value of vehicles, and real estate.*
The relationship between saving and individual
risk preferences can then be determined. Table 3
reports the average value of saving as a function
of risk preferences for five different groups of
households: (i) couples in which the wife be-
longs to the highest category of risk aversion
and prudence; (ii) couples in which the wife
belongs to category IV and to the labor force in
the first or second wave; (iii) couples in which
the wife belongs to category I'V but she is out of
the labor force in the first and second wave; (iv)
households with only one adult; (v) households
with only one adult who is not retired.’ Before

# Durables are excluded to focus on assets that do not
provide utility to the owner.

5 A wife is considered out of the labor force if she is
retired or a housewife. Households with one adult include
never married, separated, divorced respondents, and
widows.
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analyzing the results, three caveats of the ap-
proach should be discussed. First, measures of
saving calculated as the first difference of
wealth are generally very noisy. Consequently,
the results may be affected by measurement
errors.® Second, to reduce the number of miss-
ing values, the HRS has used unfolding brackets
in all instances in which the respondent refused
to give a specific value for a particular compo-
nent of wealth. Unfortunately, different brack-
ets have been used in the two waves. To address
this problem, a household is dropped from the
sample if brackets have been employed in both
first and second wave for any one of the wealth
components used to compute saving.” Third,
risk preferences are only one of the factors
determining saving. In the empirical exercise I
do not control for additional variables that may
affect intertemporal decisions. Consequently,
the results represent a simple description of the
link between saving and risk preferences.®

In Table 3, saving of singles generally in-
creases with the degree of risk aversion and
prudence.’ Saving of couples in which the wife
belongs to category IV is a U-shaped function
of individual risk preferences. The difference in
saving patterns seems to be driven by the group
of households in which the wife belongs to the
labor force. Indeed, saving of couples in which
the wife is out of the labor force has the same
shape as saving of singles. These results repre-
sent an additional indication that saving deci-
sions of households with more than one

¢ To reduce the impact of measurement errors, outliers
are dropped from the sample. An observation is considered
an outlier if it satisfies the following two conditions: the
absolute value of saving is larger than one million dollars
and financial wealth more than doubled or shrank by more
than half between the two years.

7 Smith (1995) finds that the nonresponse which triggers
the use of the brackets is not random. Consequently, elim-
inating all households which make use of brackets in both
waves represents only a partial solution to the problem.

8 In Mazzocco (2003a), saving is regressed on a set of
dummies corresponding to the risk-preference categories,
after controlling for age, education, children, income, initial
wealth, and selection into marriage. The results are consis-
tent with the findings of this section.

° The small decline in saving for category IV disappears
after controlling for demographics, income, and wealth. It is
also important to remark that the sample size of category IV
is about five times the sample size of the other categories.
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TABLE 3—AVERAGE SAVING AS A FUNCTION OF HUSBAND’S RiSK PREFERENCES
Couples, Couples, wife = IV Couples, wife = IV Singles,
wife = IV in the labor force out of the labor force Singles no retirees
Category I 29,569.9 45,147.82 —-17,442.14 —8,458.237 —9,708.2
[9,438.1] [10,494.52] [20,847.3] [5,554.6] [6,011.9]
Category II 8,929.6 5,705.7 22,931.7 6,575.0 5,636.4
[10,826.2] [11,571.7] [27,578.4] [6,357.02] [7,143.2]
Category III 16,557.5 12,028.3 32,409.9 11,108.7 12,618.7
[10,061.0] [10,993.8] [23,518.9] [6,445.2] [7,143.2]
Category IV 18,731.8 18,097.3 20,643.0 8,712.1 7,883.7
[3,890.7] [4,327.3] [8,587.9] [2,639.9] [2,905.1]
Number of households 1,918 1,456 462 1,671 1,447

Note: Standard errors are in brackets.

decision maker are generally different from sav-
ing decisions of single agents. Moreover, the
results suggest that the status of household
members is important in understanding house-
hold intertemporal behavior.

II. The Intertemporal Collective Model

To analyze the saving decisions of couples,
consider a household living for two periods and
composed of two agents each one endowed with
an exogenous income process.'® In the first pe-
riod, member i’s income is known and equal to
y'. In the second period, individual income is
stochastic and will be denoted with 7(w), where
w is one of the potential states of nature. In each
period, member i/ consumes a private composite
good. Let ¢' and ¢&'(w) be consumption in the
first and second period. The household can save
using a risk-free asset. Denote with s and R the
amount of wealth invested in the risk-free asset
and its gross return. Each household member is
characterized by individual preferences, which
are assumed to be separable over time and
across states of nature. The corresponding util-
ity function, u;, is assumed to be increasing,
concave, and three times continuously differen-
tiable. Following Christopher D. Carroll and
Kimball (1996), throughout the paper the in-
come processes are required to be permissible,

191t is straightforward to generalize the results obtained
in this paper to a household with n agents. To isolate
the effect of risk sharing, household formation is not
considered.

i.e., the income processes are such that con-
sumption remains within the domain over
which the considered utility functions are de-
fined. It is assumed that the household decision
process is efficient. This is the main assumption
of the paper and it requires that household mem-
bers can fully commit to future allocations of
resources.!! Let B;, F;, and E; be the discount
factor of member i, the probability measure
describing her beliefs and the expected value
calculated with respect to these beliefs. House-
hold decisions can then be determined by solv-
ing the following Pareto problem'?:

max 2 Mi{ui(ci) + BiEi[ui(5 1)]}

{césli=12 =1

2 2

> &= 3+ Rs forallo,

i=1 i=1
where p; is member i’s Pareto weight. In this
framework, the welfare of individual agents is

" Under efficiency, agents will only save jointly. The
assumption that household members cooperate is well es-
tablished in the literature (see Gary S. Becker, 1991; Chiap-
pori, 1992). Orazio P. Attanasio and Mazzocco (2003),
Shelly Lundberg et al. (2003), and Mazzocco (2003b) ana-
lyze household behavior with limited commitment.

12 To simplify the notation the dependence on the state of
nature will be suppressed.
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increased if they choose to live in a household
for two reasons. First, they can share between
them the uncertainty implicit in the income pro-
cesses. Second, since the model developed in
this section allows for the additive form of
altruism, the consumption of one agent may
increase the spouse’s welfare. Moreover, even if
a public good is not explicitly considered, the
results obtained using this framework can be
interpreted as the results of a model in which
preferences are strongly separable between pri-
vate and public consumption.

To evaluate whether the proposed represen-
tation of household intertemporal behavior may
help in understanding the complexity of saving
decisions of couples, a realistic numerical ex-
ample will be first considered. The aim of the
example is twofold. First, it will clarify the
effect of risk sharing on saving. Second, it will
illustrate the relationship between saving and
individual risk preferences. Consider a group of
households each composed of two agents with
Constant Relative Risk Aversion (CRRA) pref-
erences.'®> Under this assumption on prefer-
ences, Barsky et al. (1997) use the HRS to
estimate individual relative risk aversion and
prudence conditional on belonging to one of the
four categories described in the previous sec-
tion. They find that relative prudence for cate-
gory I, II, III, and IV is equal to, respectively,
4.8, 6.7, 8.2, and 16.7. To be consistent with
these estimates, in the numerical example it is
assumed that the wife’s relative prudence is
constant across households and equal to 16.7,
whereas the husband’s relative prudence varies
from 4.8 to 16.7. Individual income in the first
period is equal to 15,000 dollars for the wife
and 11,000 dollars for the husband. The second
period is characterized by three states of nature,
which can prevail with identical probability.
The wife’s income in the three states of nature
is equal to 24,000, 12,000, and 15,000 dollars,
whereas the husband’s income is equal to
36,000, 6,000, and 9,000 dollars. It is assumed
that B = R = 1, which implies that the example
focuses on the effect of risk sharing on precau-

13 A household member has CRRA preferences if u(c) =
¢! ~7/(1 — v), where v represents relative risk aversion and
relative prudence minus one.

SEPTEMBER 2004
)
£
S
3
2]
kel
% 2o K
5 ’
3 /!
] /
T 2800 /
,I
/
2700,/
'
/
’
2600F / — Household Saving With Risk Sharing |
- - Household Saving Without Risk Sharing
L o | L —r T
48 6.7 82 10 12 14 16.7

Husband’s Relative Prudence

FIGURE 1. TOTAL HOUSEHOLD SAVING AS A FUNCTION OF
HUSBAND’S PRUDENCE

tionary saving. To fully characterize efficient
risk sharing, it is crucial to determine the thresh-
old below which realizations of household in-
come are perceived as adverse realizations. The
threshold, which determines the direction of the
transfers between the two agents, is set equal to
the median of household income in 1992 for the
sample of couples, which is 48,000 dollars.'*
Using this example household saving is first
computed as the solution of the intertemporal
collective model, i.e., allowing individual mem-
bers to share risk efficiently. Household saving
is then determined as the sum of individual
saving under the assumption that the two
spouses can only consume their own resources.
Figure 1 reports saving as a function of the
husband’s prudence. For the majority of house-
holds, efficient risk sharing has the counterin-
tuitive effect of increasing saving. Moreover, if
individual members are allowed to share risk
efficiently, household saving is a U-shaped
function of individual prudence.

The remainder of the paper is devoted to
placing in a more general context the counter-
intuitive results obtained in this section and to

14 Section III will clarify how the threshold affects
household intertemporal behavior.
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showing that they are the outcome of the same
feature of household behavior.

III. Efficient Risk Sharing and Household
Saving

The numerical example discussed in the pre-
vious section suggests that efficient risk sharing
can increase household saving. The aim of this
section is to evaluate the generality of this result
and hence its empirical relevance in understand-
ing saving decisions.

To determine the effect of risk sharing on
saving it is useful to reformulate the household
decision process using a two-stage framework.
In the first stage, the household decides the
optimal distribution of total income between the
two agents in each period and state of nature. In
the second stage, given the allocation of total
resources, each agent chooses individual con-
sumption and saving. Formally, let {p, §'};_, ,
be an arbitrary distribution of available income
between the two agents in each period and state
of nature. Given {p', p'};_,, in the second
stage member i solves the following problem:
(1) Vi, 5 = max u,(c) + BE[u;(¢)]

cidis

st. d+s= pi

&=p'+Rs' forall w

In the first stage, the household determines the
optimal allocation of total income as a solution
of the following problem:

2

max 2, p,V,({p’, 5}
Phli=12i=1

for all w.

Using the first and second welfare theorems, it
is straightforward to show that the solution of
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the two-stage formulation is equivalent to the
solution of the intertemporal collective model.
The two-stage framework clarifies that risk
sharing can be divided into two parts. First,
individual members pool their incomes and
hence eliminate the idiosyncratic uncertainty
implicit in their earnings. This component of
risk sharing is captured by the feasibility con-
ditions of the first stage, which depend exclu-
sively on total household income. Second, the
pooled resources are optimally allocated ac-
cording to individual risk preferences and deci-
sion power. Spec1ﬁcally, let C be the threshold
below which an income realization is perceived
as adverse. For identical Pareto weights, if an
income realization is below C, the most risk-
averse agent receives a larger fraction of house-
hold income. If the income realization is above
C, the household transfers the majority of
household income to the least risk-averse mem-
ber as a compensation for the insurance pro-
vided. If the Pareto weights are different, the
allocation that provides the optimal insurance is
adjusted by transferring additional resources to
the agent with higher decision power. The in-
surance component of risk shanng is summa-
rized by the sharing rule {p’, §'},= ;2.

It is now possible to verify the effect of
efficient risk sharing on saving. To that end,
household saving is first computed allowing
individual members to share risk efficiently,
i.e., as a solution of the intertemporal collective
model. Household saving is then determined
under the assumption that the two agents cannot
share risk. Specifically, member i’s saving is the
solution of the following standard problem:

1)) max u;(c') + B.E;[u,(¢")]

i

st. d+s=y

& =7+ Rs' forall o
Finally, the two outcomes are compared.

Let an Identical Shape Harmonic Absolute
Risk Aversion (ISHARA) household be a
household in which the two members have iden-
tical discount factors, identical beliefs, and
HARA preferences with identical curvature pa-
rameters. The following theorem is the main
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result of the paper and it shows that efficient
risk sharing has always the intuitive effect of
reducing saving if and only if the household
belongs to the ISHARA class. For any other
household, it is always possible to find income
processes and decision power such that risk
sharing increases saving.

THEOREM 1. Efficient risk sharing reduces
saving for any income process and decision
power if and only if the household belongs to
the ISHARA class.

To illustrate the idea behind Theorem 1, it is
useful to divide risk sharing into its two com-
ponents. Under convex marginal utilities, in-
come pooling always reduces saving. The
insurance component of risk sharing always re-
duces saving if and only if two conditions are
jointly satisfied. First, under efficiency, the in-
come expansion paths of each individual mem-
ber are linear."> Otherwise it is always possible
to find households for which the allocation of
total income interacts with the nonlinearities so
as to increase saving. Second, under efficiency,
the individual Engel curves have the same
slope. Otherwise it is always possible to find
households that allocate most of the resources to
the spouse with the less steep income expansion
paths. Only the ISHARA class satisfies both
restrictions.'®

Some remarks are in order. First, Theorem 1
clarifies that risk sharing can increase saving
even if the household members have identical
preferences, discount factors, and beliefs. Sec-
ond, for ISHARA households efficient risk
sharing always reduces saving because the in-
surance component of risk sharing has no effect
on household aggregate behavior. The model
traditionally used to analyze precautionary sav-
ing assumes that a unique utility function can be
assigned to the household. Under this restric-
tion, the insurance component of risk sharing

!5 The terms income expansion path and Engel curve
will be used interchangeably.

6 The ISHARA class is also examined in Pratt and
Richard J. Zeckhauser (1989). Specifically, using a static
model with uncertainty they show that any group outside the
ISHARA class can accept lotteries over individually unac-
ceptable lotteries.
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has no effect on saving. Consequently, the stan-
dard unitary framework has the same predic-
tions as the intertemporal collective model only
if the household belongs to the ISHARA class.
There are two main examples of households that
belong to the ISHARA class. In both instances
beliefs and discount factors are identical across
agents. In the first case, household members
have Constant Absolute Risk Aversion (CARA)
utilities.'” In the second case, the two agents are
characterized by identical CRRA utilities.
Third, Theorem 1 can be used to rationalize the
U-shaped saving function obtained in the nu-
merical example. According to Theorem 1, for
any set of individual preferences outside the
ISHARA class, it is always possible to find
income processes such that the insurance com-
ponent of risk sharing increases saving. More-
over, it can be shown that the set of income
processes with this property expands if the dif-
ference in individual risk preferences is in-
creased. In the numerical example the income
processes and the wife’s risk preferences are
identical across households, whereas the hus-
band’s risk preferences vary. Consequently, in-
come pooling has the same effect on the saving
behavior of all households. The insurance com-
ponent of risk sharing, however, differs across
households. In particular, the individual income
processes used in the numerical example belong
to the set of incomes for which the insurance
effect increases saving if the difference between
the husband’s and the wife’s curvature param-
eter is larger than 9.6. As a final remark note
that households in which one agent has all the
decision power behave as households with only
one decision maker. This is consistent with the
empirical evidence reported in Table 3 which
suggests that the status of individual members
affects saving.

It is instructive to analyze the effect of risk
sharing on precautionary saving and separately
on consumption smoothing. To that end it is
important to note that the individual Engel
curves contain all the information related to
efficient risk sharing. To see this suppose that in

17 A CARA utility function can be obtained by taking the
limit of a HARA utility function as the curvature parameter
tends to —o. Consequently, all CARA utility functions have
identical curvature parameters.
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the second period m states of nature can prevail,
with m finite. Then the budget constraints of the
second stage of the intertemporal collective
model (1) and of the individual problem (2) can
be written for j = 1, ..., m as follows:

&+ Rc' = pi + Ry,
and
&+ Rc' = 3 + Ry'.

The first-period individual income expansion
paths with and without risk sharing can there-
fore be written in the following form:

" =c'(p\ + Rp', .., B + RP),

and

¢ =c'(5i + Ry, ..., Ju + RY),

where ¢”* and ¢’ denote optimal individual con-
sumption in the first period with and without
risk sharing. Consequently, the main effect of
risk sharing is to shift the household members
along their income expansion paths.

The next two subsections are dedicated to
analyzing the properties of the individual Engel
curves and their impact on precautionary saving
and consumption smoothing.

A. Efficient Risk Sharing and Precautionary
Saving

To focus on precautionary saving, it is as-
sumed that Rf3 = 1. Consider first a household
in which the individual members have identical
preferences, discount factors, beliefs, and deci-
sion power. Under these conditions, the Engel
curves are identical across agents and the effi-
cient sharing rule can be written as follows:
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where ¥ = y' + y> and ¥ = §' + 7 The
first-period individual income expansion paths
with and without risk sharing can therefore be
written in the following form:

. (Tt RY Y, +RY
¢ =cC 2 9 ey 2 B
and
¢=c(F + Ry, .., Ju + RY).

Household saving is equal to first-period house-
hold income minus first-period household con-
sumption. Hence, under the assumption of
identical agents, efficient risk sharing always
reduces saving if and only if the income expan-
sion paths are concave in the m variables.

In an environment with uncertainty the con-
cavity of the Engel curves depends on absolute
prudence. To see this, note that the income
expansion paths with and without risk sharing
must satisfy the individual Euler equations,
which can be written as follows:

_ Y+ RY ‘
¢ = (u')'l(E[u’( 7 Rc")]),

and

¢ = (u') "(E[u'(F' + Ry’ — RcH]).

Using these intertemporal optimality condi-
tions, it is straightforward to show that the En-
gel curves are concave if and only if the
function g(xy, ..., X,) = )" WEW () is
concave in its m arguments. According to God-
frey H. Hardy et al. (1952), this condition is
satisfied if and only if the inverse of absolute
prudence is convex. Therefore, under the as-
sumption of identical agents, efficient risk shar-
ing always reduces saving if and only if the
inverse of absolute prudence is convex. The
ISHARA class is a subset of all the households
satisfying this restriction.

Consider now a household with heteroge-
neous agents and concave Engel curves. The
difference between consumption with and
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without risk sharing can be written in the fol-
lowing form:

2

> ci(pi + Rp', ..

i=1

. P + Rp)

2
— > ¢+ Ry, ..., ¥+ RY)
i=1

=C1()71 +Ry1 +Al?~'- 7yrln+Ry1 +Am)

+F+Ry¥?—A,,....75+ Ry —A,)

- > G i +RY, ..., 7+ RY)

i=1

=355

ay; oy

where& —p +Rp' = (5 +RY) =3+
( + sz) by the feas1b111ty COIldlthIlS
and the mequahty follows from the concavity of
the Engel curves. Using this result it is straight-
forward to argue that efficient risk sharing in-
creases saving if the transfers to the agent with
the less steep Engel curves are sufficiently
large. For instance, consider a household in
which the two agents have identical income
processes and decision power. In addition, sup-
1
pose that éf— > — in all states of nature and
ay; ay;
agent 1 is the least risk-averse agent. Then in
any adverse state of nature, the least risk-averse
agent will transfer some of her resources imply-
ing that Aj < 0. In any good state of nature, the
most risk-averse agent will make the transfer,
which implies that A; > 0. Consequently, if the
adverse income realizations dominate the good
income realizations, efficient risk sharing in-
creases saving. This indicates that, with hetero-
geneous agents, the conditions required for risk
sharing to always reduce saving are stronger
than linearity or concavity.
Consider a household in which the Engel
curves are linear and have identical slopes with
respect to every income process. The previous
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argument suggests that under these conditions
risk sharing can never increase saving. How-
ever, these restrictions are too strong since they
also eliminate the income pooling effect. Con-
sider now an ISHARA household. In this
case, the individual Engel curves are linear
with identical slopes if household members
can allocate risk efficiently. Consequently,
the insurance component of risk sharing has
no effect on household aggregate behavior. If
risk cannot be allocated efficiently, however,
the income expansion paths are concave,
which implies that income pooling has the
intuitive effect of reducing saving. Specifi-
cally, for an ISHARA household, individual
Euler equations with and without risk sharing
can be written as follows:

= (E[(a; + p' + Rp' — Rc™) ™))~ — q,
and
= (E[(a; + §' + Ry’ — R¢) ™))~ — q,.

Consider the function hA(x,,.., x,) =
(E[#7"])~ ", The Engel curves are concave,
respectively linear, if the function 4 is concave,
respectively linear, in its m arguments. Hardy et
al. (1952) show that k is concave in its m
arguments for any nonnegative random vari-
ables £' and #* and y > 0, unless x sz in
every state of nature for some constant A in
which case the function is linear. The efficient
allocation of risk requires the ratio of marginal
utilities to be constant across states of nature,
which implies that

a, + p' + Rp' — Rc"” = B(a, + p* + Rp® — Rc*)

in each state of nature for some constant B.
Consequently, under efficiency the function A
is linear and the individual Engel curves are
identical and linear in a; + ' + Rp’. If risk

is not allocated efﬁc1ent1y, the proportionality
condition is generally not satisfied. As a re-
sult, the function k is concave and the indi-
vidual Engel curves are identical and concave
ina; + 7 + Ry

Therefore, the difference
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between first-period consumption with and
without risk sharing can be written in the
following form:

2

2 cla; + pi + Rp', ...

i=1

9ai+ ﬁ:n+Rp‘)

2
= D cla;+ ¥, + Ry ...,a, + §i + Ry))

2 . ; 2 . _

a;+yi+ Ry a;t+ 73, + Ry
=2 Y, .,y 7
i=1 2 i 2

i=1

: cla; + y"’l + R)"; s at 5":" +Ryi)
2 =0,

i=1

where the equality, which describes the insur-
ance effect, follows from the linearity and the
feasibility conditions, and the inequality, which
describes income pooling, follows from the
concavity. Therefore, it can be concluded that
an ISHARA household is a sufficient condition
for risk sharing to always reduce saving. More-
over, since the ISHARA class is the only group
of households for which the insurance compo-
nent of risk sharing has no effect on household
aggregate behavior, the restriction is also
necessary.

B. Efficient Risk Sharing and Consumption
Smoothing

To evaluate the effect of the optimal alloca-
tion of resources on consumption smoothing,
consider a household with identical agents liv-
ing in a risk-free environment, in which R
differs from 1. As for precautionary saving, if
agents are identical the efficient allocation of
resources always reduces saving if and only if
the Engel curves are concave. Gollier (2001a, b)
shows that in this environment the concavity
depends on absolute risk tolerance, which is
defined as the inverse of absolute risk aversion.
Specifically, if RB > 1 (resp. RB < 1) the
income expansion paths are concave if and only
if absolute risk tolerance is convex (resp. con-
cave). ISHARA households have linear abso-
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lute risk tolerances which implies that the
restriction is always satisfied.

If the assumption of identical agents is re-
laxed, however, concavity of the Engel curves is
no longer sufficient. For example, suppose that
the household members have identical prefer-
ences but different decision power and that the
Engel curves are concave. It is then always
possible to choose income processes and deci-
sion power such that

p' + Rp' >3+ Ry' =5 + Ry* > §* + Rp?,

which implies by concavity of the Engel curves
that the insurance component of risk sharing
increases saving.'® This result suggests that,
allowing for heterogeneity in Pareto weights,
risk sharing always decreases the consumption
smoothing component of saving if and only if
the income expansion paths are linear. Gollier
(2001b) shows that with no uncertainty the in-
come expansion paths are linear if and only if
preferences belong to the HARA class.

Consider now a household in which the in-
dividual members have HARA preferences
with heterogenous curvature parameters. It is
straightforward to show that in this case the
individual Engel curves are linear with different
slopes across agents. By exploiting the variation
in the individual slopes it is always possible to
find income processes and Pareto weight for
which efficient risk sharing increases saving.
All this indicates that risk sharing always de-
creases the consumption smoothing component
of saving if and only if the income expansion
paths are linear with identical slopes. Under the
assumptions of this section, only ISHARA
households have linear Engel curves with iden-
tical slopes.

IV. Household Risk Preferences and Saving

The previous section suggests a potential ex-
planation for the finding that saving of couples
can be a U-shaped function of individual pru-
dence and risk aversion. To develop a more

'8 In this case, the welfare of the member making the
transfer may be higher relative to autarky because of addi-
tive altruism or a separable public good.
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direct understanding of this result, it is useful to
analyze the relationship between household and
individual risk preferences.

Let v, be the preferences of the representa-
tive agent corresponding to the household for a
given set of Pareto weights u. A well-known
result in the literature on group behavior is that
household decisions can be characterized using
v,. It is therefore natural to define household

i
relative risk aversion and prudence as

—Wo,(W)/v, (W) and —Wu, (W)/v,(W),
where W is the level of resources available to
the household in a given period and state of
nature. Household absolute risk aversion and
prudence can be similarly defined.

Figure 2 depicts household relative risk aver-
sion and prudence for the group of households
considered in the numerical example of Section
IT as a function of the husband’s relative risk
aversion and prudence.'® Figure 2 illustrates
that, contrary to the standard intuition, house-

'° The shape of household absolute risk aversion and
prudence mirrors the shape of household relative risk aver-
sion and prudence. A description of the derivation of Figure
2 is contained in Mazzocco (2003a).
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hold risk aversion and prudence can be a de-
creasing function of the husband’s risk aversion
and prudence if the difference between the
wife’s and the husband’s curvature parameter is
sufficiently large. It can be shown that this
result applies to all households in which indi-
vidual members have HARA preferences. This
finding explains the U-shaped saving function
of Figure 1. Specifically, saving is decreasing in
individual risk aversion and prudence as long as
household risk preferences are decreasing in
individual risk preferences.

There is a growing literature which makes
use of survey measures of individual risk pref-
erences to understand variations across house-
holds in saving and portfolio decisions. For
example, Barsky et al. (1997) and Kerwin Kofi
Charles and Erik Hurst (2003) analyze house-
hold portfolio choices by regressing portfolio
shares on a set of control variables and individ-
ual risk preferences. The results of this section
indicate that household decisions depend on the
risk preferences of the representative agent cor-
responding to the household and only indirectly
on individual risk preferences. Consequently, it
is not sufficient to use individual risk aversion
and prudence to analyze saving and portfolio
decisions. Additional information on the intra-
household allocation of resources is required.

The results of the present paper may also
provide a rationale for the mixed evidence in the
empirical literature on precautionary saving.
Note that the findings of this paper indicate that
the correct measure of risk to determine the
precautionary motive is the uncertainty intrinsic
in the sharing rule, {p’, p'};~,,, because it
summarizes the income pooling as well as the
insurance component of risk sharing. The ma-
jority of the empirical papers on saving, how-
ever, use the uncertainty that characterizes
household income to determine the significance
of the precautionary motive. Since household
income captures only the income pooling effect,
the findings of these papers overestimate or
underestimate the precautionary motive de-
pending on the strength and the direction of the
insurance effect in the sample used in the esti-
mation. For instance, this may clarify why Car-
roll and Andrew A. Samwick (1998) find that
the precautionary motive explains a sizable part
of wealth holdings using a sample representa-
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tive of the U.S. population, whereas Luigi
Guiso et al. (1992) find little or no evidence in
favor of the precautionary motive employing a
sample of Italian households.

V. Conclusions

In this paper, saving is characterized as the
outcome of the joint decision of household
members to capture the effect of risk sharing on
saving patterns. I find that the optimal allocation
of risk across household members has two im-
portant effects on saving. First, it can increase
the amount saved by the household. Second, it
generates the counterintuitive result that an in-
crease in the willingness to save of one agent
can reduce the willingness to save of the house-
hold and therefore total saving. These findings
may be used to interpret the saving patterns of
couples observed in the HRS.

The present research can be extended in at
least two directions. First, Browning et al.
(1994) and Chiappori et al. (2002) estimate the
intra-household allocation of resources in a
static framework and find that it has a signifi-
cant effect on household consumption. In Maz-
zocco (2003c) individual Euler equations are
identified and estimated using data on total
household consumption, individual labor sup-
ply, and wages. The results of the present paper
suggest that to understand saving behavior, as
well as for addressing important policy ques-
tions, it will be crucial to extend these identifi-
cation and estimation results to a stochastic
framework dealing explicitly with saving deci-
sions. Second, the main weakness of the model
proposed in the present paper is that household
formation is not considered. Since the choice of
the spouse is endogenous, more work is needed
to establish whether saving patterns are affected
by matching based on risk preferences.
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