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Abstract
This paper focuses on the identification and estimation of the intertemporal and
intratemporal elasticities of substitution for the wife and separately for the husband
using individual Euler equations. To that end, the household is represented as a group
of agents making joint decisions. By means of this framework, individual Euler equations are derived and used to identify and estimate the parameters of interest. The
main advantage of this approach is that the key parameters can be identified for all
household members and not only for the household as a whole. To implement this
approach it is essential to deal with an important issue: individual Euler equations
depend on individual consumption which is not observable. In this paper it is shown
that individual Euler equations are identified when only data on household consumption, individual labor supply and individual wages are observed. The identification
strategy is then used to estimate the elasticities of substitution using the Consumer
Expenditure Survey.
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Introduction

An extensive literature in public finance uses intertemporal models to study consumption,
savings and labor supply and to evaluate alternative policies. To that end it is important to
know which parameters govern individual behavior and to have reliable estimates of them. In
dynamic models the two key parameters are the intertemporal and intratemporal elasticities
of substitution. The focus of this paper is on the identification and estimation of these
elasticities for the wife and separately for the husband using individual Euler equations.
In the Health and Retirement Study, allowing for only four categories of risk preferences,
more than 50 percent of couples report that the wife’s risk preferences differ from the husband’s. It is well documented that wives are expected to live several years longer than their
husbands.1 Life-time variations in costs and opportunities - due to children, unemployment
of the spouse and business cycle changes - differ dramatically between household members.2
Consequently, to evaluate alternative policies on savings, consumption and life-cycle labor
supply it is essential to model household intertemporal decisions as the joint decisions of
its members. This approach is feasible only if reliable estimates of the intertemporal and
intratemporal elasticities of substitution are available for the wife and separately for the
husband.
As discussed in Browning, Hansen and Heckman (1999), the estimation of those two
parameters is almost exclusively based on Euler equations. One of the major challenges in
the estimation of Euler equations is the lack of consumption data at the individual level.
The traditional solution to this problem is to assume that the household behaves as a single agent. Under this assumption, it is possible to assign a unique utility function to the
whole household and derive household Euler equations, which depend only on household consumption. The results obtained with this approach are extremely important to understand
consumption, savings and labor supply dynamics.3 However, two shortcomings characterize
this approach. First, in Mazzocco (2002) it is shown that a household can be represented
using a unique utility function if and only if the conditions for Gorman aggregation are
satisfied. In a static framework, Thomas (1990), Browning et al. (1994), Lundberg et al.
(1997), Browning and Chiappori (1998) and Chiappori et al. (2002) find strong evidence
against this assumption. In an intertemporal environment, the standard approach is rejected
in Lundberg et al. (forthcoming) and Mazzocco (2002). Second, the unitary approach generates estimates for the intertemporal and intratemporal elasticities for the household as a
whole, but not for individual members.
In this paper, the household is modelled as a group of agents making joint decisions and
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individual Euler equations are used to identify and estimate intertemporal and intratemporal elasticities. This framework has two main advantages. First, it is not affected by an
aggregation problem. Second, elasticities of substitution can be estimated separately for the
wife and the husband. To implement this approach it is essential to deal with an important
issue: individual Euler equations depend on individual consumption which is not observable.
This paper focuses on the identification and estimation of individual Euler equations when
only data on household consumption, individual labor supply and wages are available, i.e.
the information available in the Consumer Expenditure Survey (CEX). In particular, the
paper deals with the following two issues:
a) Suppose that husband and wife are characterized by individual preferences and cooperate. Moreover, suppose that only total consumption, individual labor supplies, wages
and interest rates are observed. It is shown that individual Euler equations are identified
given the limited amount of information. Specifically, if both agents work, Euler equations
of husband and wife can be identified up to a constant. Consequently, the intertemporal
and intratemporal elasticities of substitution can be determined for both the wife and the
husband. If only one agent works, Euler equations for the spouse supplying labor can be
identified up to a constant. For the spouse not working, only the consumption Euler equation
can be identified.
b) Using the suggested identification strategy, individual Euler equations will be estimated. In particular, the panel structure of the CEX will be used to estimate individual
intratemporal and intertemporal elasticities of substitution.
The preliminary results indicate that the goal of estimating elasticities of substitution
for the wife as well as the husband can be reached. In particular, the identification method
is evaluated using a sample of households with only one member. Since for this subset of
households individual consumption is equivalent to household consumption, the intertemporal model can be estimated using both the standard method and the identification strategy.
The preliminary results obtained using this sample are promising and suggest that the identification method may be a useful tool to provide reliable estimates of key parameters at the
individual level.
Euler equations have been estimated for the past 20 years, as reported in the survey
by Browning and Lusardi (1996). The identification and estimation approach that I propose is new, as I consider Euler equations for each household member and not for the entire
household. I employ an intertemporal framework in which each spouse is represented by individual preferences, therefore generalizing the static collective model developed by Chiappori
(1988, 1992). Chiappori (1988, 1992) shows that in a static framework individual preferences can be identified under some separability restrictions. Blundell, Chiappori, Magnac
and Meghir (2001) extend Chiappori’s results to allow for households in which only one
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spouse works. While this project is concerned with the identification of preferences, the
focus is on household intertemporal optimization. Specifically, the goal is to identify and
estimate individual Euler equations and, as a byproduct, the intertemporal elasticities of
substitution for each household member. Lundberg, Startz and Stillman (forthcoming) use
a three-period collective model with limited commitment and no uncertainty to explore the
retirement-consumption puzzle. Lundberg and Pollack (2001) use a non-stationary multistage game to analyze theoretically the location decision of a married couple. They show
that marital decisions involving the future are in general not efficient.
The paper is organized as follows. In section 2, the standard approach is discussed
individual. In section 3, the intertmporal collective model is introduced and individual Euler
equations are derived. Section 4 outlines the identification procedure. Section 5 discusses the
empirical implementation. Section 6 presents some preliminary results. Section 8 concludes
the paper.

2

The Standard Approach

Consider a household composed by 2 members living for T periods. In each period t ∈
{0, ..., T } and state of the world ω ∈ Ω, member i consumes a private consumption good in
quantity ci (t, ω) and supplies labor in quantity hi (t, ω).4 Denote with li = T − hi leisure
of member i, where T is the time available to each spouse in each period. At each (t, ω),
member i is endowed with an exogenous stochastic income, y i (t, ω). For any given (t, ω),
the household can either consume or save in a risk-free asset. Let b (t, ω) and R (t) denote
respectively the amount of wealth invested in the risk-free asset at (t, ω) and the gross return
P
P
on the risk-free asset.5 Let Y (t, ω) = 2i=1 y i (t, ω) and C (t, ω) = 2i=1 ci (t, ω). The utility
functions are assumed to be twice continuously differentiable.
The main obstacle in modelling household intertemporal behavior is that consumption
is only measured at the household level. The standard solution to this problem is to assume that the household behaves as a single agent. Under this assumption a single utility
function can be assigned to the entire household. Following the literature on consumption,
it is assumed that preferences are defined over a composite consumption good. To allow
for non-separability between consumption and leisure, preferences depend also on leisure.
Specifically, let U (C, l1 , l1 ) be the household utility function. Then the intertemporal allo4
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All the results of the paper apply if a risky asset is introduced in the model.
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cation is the solution of the following problem:
" T
#
X

maxi=1,2 E0
β t U Ct , T − h1t , T − h2t
{Ct ,bt ,hit }t∈T,ω∈Ω
t=0
s.t. Ct + bt ≤

2
X

(1)


yti + wti hit + Rt bt−1 ∀ (t, ω)

i=1

bT ≥ 0 ∀ω.
Using a standard argument, the following household Euler equations can be derived,
UC Ct , T − h1t , T − h2t
Uli




= βEt UC Ct+1 , T − h1t+1 , T − h2t+1 Rt+1 ,
(2)


i
 Rt+1 wt

Ct , T − h1t , T − h2t = βEt Uli Ct+1 , T − h1t+1 , T − h2t+1
i = 1, 2, (3)
i
wt+1


where UC and Uli are the marginal utilities of household consumption and member i’s leisure.6
Household Euler equations can be used to test the validity of the intertemporal model and
to estimate intertemporal elasticities of substitution.
This approach is characterized by two shortcomings. First, by means of this approach
only intertemporal elasticity of substitution for the whole household can be computed. Several policy questions require reliable estimates of individual intertemporal elasticities, i.e. one
for each spouse. Second, this framework ignores that households are composed by several
agents, possibly with different preferences.

3

A Collective Approach

Suppose that the households that we observe in the data satisfy the following two conditions:
(i) the two spouses cooperate, i.e. any decision is on the Pareto frontier;7 (ii) each member
is characterized by individual preferences. In particular, suppose that individual preferences
are intertemporally separable, depend on a composite private consumption good and leisure
and that member i’s utility function can be written in the form:

U i c1 , 1 − h1 , c2 , 1 − h2 = ui (ci , 1 − hi ) + δj uj (cj , 1 − hj ).
6

It is also possible to derive cross Euler equations, i.e. Euler equations that relate consumption today
with leisure tomorrow and vice versa.
7
The idea that household members cooperate is well established in the literature, see for instance Becker
(1973, 1974, 1991) and Chiappori (1992). Additionally, the general assumption of efficiency has the advantage
of imposing no restriction on which point of the Pareto frontier will be chosen. Attanasio and Mazzocco
(2002), Aura (2002), Lundberg, Startz and Stillman (forthcoming) and Mazzocco (2002) analyze the effect
of limited commitment on household intertemporal behavior.
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i.e. the two spouses are altruistic, but altruism can only be additive. The allocation of
resources can then be characterized as the solution of the following Pareto problem:
" T
#
" T
#
X
X
max
µ1 (Θ) E0
β1t u1 (c1t , T − h1t ) + µ2 (Θ) E0
β2t u2 (c2t , T − h2t )
(4)
i=1,2
i
i
{ct ,bt ,ht }t∈T,ω∈Ω
t=0
t=0
2
X
i=1

cit

+ bt ≤

2
X


yti + wti hit + Rt bt−1 ∀ (t, ω)

i=1

bT ≥ 0 ∀ω, ∈ Ω
for some pair of Pareto weights (µ1 (Θ) , µ2 (Θ)), where Θ is the set of variables affecting the
decision power of individual members.8
Even if preferences are heterogeneous, it is always possible to construct the representative
agent corresponding to the household solving the following problem for a given level of
individual leisure:





1
1
1
2
2
2
µ
c
,
T
−
h
+
µ
c
,
T
−
h
v C, T − hi , µi (Θ) = max
1 (Θ) u
2 (Θ) u
i
{c }i=1,2

s.t.

2
X

ci = C

i=1

However, the household aggregator v will generally depend on the distribution factors, i.e. on
all the variables affecting the decision power. In Mazzocco (2002), it is shown that household
preferences do not depend on the distribution factors if and only if the conditions for Gorman
aggregation are satisfied. Using the aggregator v, household Euler equations can be written
in the form,








vC Ct , T − hit , µi (Θ) = βEt vC Ct+1 , T − hit+1 , µi (Θ) Rt+1 ,



 i


 i
 Rt+1 wti
i
i
vli Ct , T − ht , µ (Θ) = βEt vli Ct+1 , T − ht+1 , µ (Θ)
,
i
wt+1

(5)
(6)

where vC and vli are the partial derivatives of v with respect to C and li . Consequently,
household Euler equations depend on all variables affecting decision power unless Gorman
aggregation applies. In Mazzocco (2002), it is tested whether household Euler equations
depend on the distribution factors. The test is based on the following argument. If the
standard model (1) is a complete characterization of household intertemporal optimization,
the household Euler equations (2) and (3) should be satisfied for all families independently
of the number of decision-makers in the household. If the collective formulation (4) is
correct, household Euler equations should be satisfied for families with one decision-maker,
8

To be precise, the weights µ are a function of the Pareto weights and of the altruism parameters.
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but rejected for families with several decision-makers. Using the PSID and the CEX, after
controlling for self selection, I find that Euler equations are strongly rejected for couples,
but cannot be rejected for singles. This seems to indicate that it is important to find an
alternative solution to the lack of individual data on consumption.
Independently of the number of household members, under the assumption of efficiency,
individual Euler equations should always be satisfied.9 In particular, individual consumption
and leisure should satisfy the following intertemporal optimality conditions:10
uic cit , T − hit




= βi Et uic cit+1 , T − hit+1 Rt+1 ,


 Rt+1 wti

i
i
i
i
i
i
ul ct , T − ht = βi Et ul ct+1 , T − ht+1
,
i
wt+1


(7)
(8)

Consequently, if individual consumption and individual labor supply were observed, it would
be possible to test the intertemporal model of household behavior, and more important to estimate individual elasticities of substitutions. Unfortunately, consumption is only measured
at the household level. The remaining sections discuss the identification and estimation of
individual Euler equations if total consumption, individual labor supplies, wages and interest
rates are observed, but individual consumption is not.

4

M-consumption Functions and Identification of Individual Euler Equations

Consider a household characterized by an arbitrary pair of individual utility functions u1 , u2
which depend on a private composite good and leisure. To be able to test the model and
identify the intertemporal elasticities it is important to answer the following question. Which
variables do we observe? Micro datasets contain at best information on total household
consumption, individual labor supplies and wages. With the exception of clothing no survey
contains data on individual consumption. However, according to the theory, there should
be a precise relationship between individual consumption on one side and labor supply and
individual wages on the other. In this section, this link between unobservable and observable
variables is used to show that individual Euler equations can be identified.
Assumption 1 In each period, at least one member is working.
This assumption is crucial for the identification method. In the CEX, 98 percent of households satisfy this condition. If in each period at least one of the two members is working,
9

In this paper I abstract from the important issue of liquidity constraints.
Individual Euler equations relating consumption today with leisure tomorrow and vice versa can also be
derived.
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the marginal rate of substitution between leisure and individual consumption must be equal
to the wage rate divided by the price of consumption. Without loss of generality suppose
that in period t member 1 satisfies assumption 1. Then the first order conditions of the
Intertemporal Collective Model (4) imply,11

u1l (c1t , T − h1t )
1
1
1
=
q
c
,
h
= wt1 .
t
t
1
1
1
uc (ct , T − ht )

(9)

If the function q 1 (c, h) is invertible, it is possible to determine individual consumption as a
function of individual labor supply and wage rate, i.e. as a function of observable variables:

c1t = g 1 wt1 , h1t .

(10)

The function g 1 (wt1 , h1t ) corresponds to the m-consumption function introduced by Browning
(1999). The following proposition establishes the condition under which q 1 (c, h) is invertible.
Proposition 1 The m-consumption function g 1 (w1 , h1 ) is well-defined if




u1lc c1 , T − h1 u1c c1 , T − h1 − u1cc c1 , T − h1 u1l c1 , T − h1 6= 0

(11)

for any c1 and h1 that satisfy (9) for some feasible w1 .
Proof. For any c1 , h1 , w1 satisfying (9) define,


d1 c1 , h1 , w1 = q 1 c1t , h1t − wt1 = 0.
∂d1
6= 0. Which implies
By the implicit function theorem, g 1 (w1 , h1 ) is well-defined if
∂c1
condition (11).
Consequently, even if individual consumption is not observed, it is possible to derive
a function that relates it to observable variables. Total household consumption C is also
observed and this information has not been used so far. Since by assumption households
are composed by 2 members, member 2’s consumption can be calculated as the difference
between total consumption and consumption of member 1,12

c2t = Ct − c1t = Ct − g 1 wt1 , h1t .
By means of these results, individual Euler equations of member 1 can be characterized as
a function of her labor supply and wage rate, by substituting the m-consumption function
11

The assumption that household members can choose freely labor supply is implicit in the intra-period
optimality condition.
12
Since a large fraction of couples have children it is crucial to extend the model to include them. The
last section deals with this issue.
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(10) for c1t and c1t+1 ,
v 1 wt1 , h1t
f1




1
= β1 Et v 1 wt+1
, h1t+1 Rt+1 ,



 Rt+1 wt1
1
1
1
1
1
wt , ht = β1 Et f wt+1 , ht+1
,
1
wt+1


where,



v 1 w1 , h1 = u1c g 1 w1 , h1 , T − h1 ,




f 1 w1 , h1 = u1l g 1 w1 , h1 , T − h1 .

(12)

Similarly, individual Euler equations of member 2 can be characterized as a function of total
household consumption, his labor supply and the labor supply and wage rate of members 1,

1
by substituting Ct − g 1 (wt1 , h1t ) and Ct+1 − g 1 wt+1
, h1t+1 for c1t and c1t+1 ,



1
, h1t+1 , h2t+1 Rt+1 ,
= β2 Et v 2 Ct+1 , wt+1


 Rt+1 wt2

2
2
1
1
2
1
1
,
Ct , wt , ht , ht = β2 Et f Ct+1 , wt+1 , ht+1 , ht+1
2
wt+1

v 2 Ct , wt1 , h1t , h2t
f2



where,
v 2 C, w1 , h1 , h2
f2



= u2c C − g 1 w1 , h1 , T − h2 ,



C, w1 , h1 , h2 = u2l C − g 1 w1 , h1 , T − h2 .


(13)
(14)

Given that total household consumption, individual labor supplies and wage rates are observed, the functions v 1 , f 1 , v 2 and f 2 can be identified non-parametrically or parametrically.
However, we are not interested in v i and f i , but rather in uic , uil and in the individual elasticities of substitution.
To identify uic , uil from v i , f i , initially suppose that husband and wife both work. Then
variations in labor supply and wages are observed for both spouses and v i and f i , can be
identified using the transformed Euler equations. From relations (13) and (14) we can deduce
that,
vh22 = −u2cl , fw2 = −u2lc gw1 , fh21 = −u2lc gh1 .
Given that v 2 and f 2 are known functions, their derivatives are known as well and gw1 and
gh1 can be identified,
f 21
f2
gw1 = 2w , gh1 = h2
(15)
v h2
v h2
where the result follows from u2lc = u2cl . Hence (15) provides a partial differential system,
which can be integrated to give g (w1 , h1 ) up to the constant of integration. From relations
(13) and (14) we can also deduce,
vw2 = −u2cc gw1 , fh22 = −u2ll ,
9

which imply that u2cc , u2ll and u2cl can be identified,
u2cc = −

vw2 vh22
, u2ll = −fh22 , u2cl = −vh22 .
fw2

(16)

The system can be solved to derive u2c and u2l up to a constant. From equation (12), we
obtain,
vw1 = u1cc gw1 , fw1 = u1lc gw1 , fh11 = u1lc gh1 − u1ll ,
which imply,
u1cc =

fw1 fh21
fw1 vh22
vw1 vh22
1
1
1
,
u
=
−
f
,
u
=
.
1
ll
cl
h
fw2
fw2
fw2

(17)

Hence u1c and u1l can be identified up to a constant.
Theorem 1 Let u1 and u2 be von Neumann-Morgenstern utility functions. Assume that
both agents work and that either u1 or u2 satisfies the invertibility condition (11). Then
individual Euler equations are identified up to an additive constant.
Consider a household in which only one spouse works. Without loss of generality suppose
that agent 1 supplies labor. The function g 1 (w1 , h1 ) is still well-defined and the approach
outlined for households in which both members are employed can be implemented setting
h2 = 0. Since no variation in member 2’s labor supply is observed, only the consumption
Euler equation of member 2 can be identified. The following theorem summarizes the result.13
Theorem 2 Let u1 and u2 be von Neumann-Morgenstern utility functions. Assume that only
agent 1 works and that u1 satisfies the invertibility condition (11). Then individual Euler
equations of member 1 are identified up to an additive constant. Moreover, the consumption
Euler equation of member 2 can be identified up to an additive constant.
Three remarks are in order. First, the identification of the individual elasticities of
substitution is unaffected by the fact that individual Euler equations are identified up to an
additive constant. Second, the suggested identification strategy requires the following five
assumptions: (i) individual preferences are defined over a private good and leisure; (ii) in each
period, at least one agent works; (iii) altruism is additive; (iv) m-consumption functions are
well defined (v) utility functions are continuous. In particular, for the identification strategy
to work, no additional assumption on the functional form of u1 and u2 is required. Moreover,
no assumption on the exogeneity of the labor force participation decision is needed.14 Third,
the method proposed in this section generates a set of overidentifying restrictions, which can
be employed to test the model.
13

A formal proof of this result is not included because it is mostly a replication of the argument used for
households in which both members work. The proof is available on request.
14
The labor force participation decision will be important in the parametric estimation analyzed in the
next section. A potential solution to the selection bias problem is also discussed.

10

5

Empirical Implementation

The identification strategy is implemented assuming a specific parametric formulation for
individual preferences. Specifically, suppose that the one-period utility function can be
written in the form,15
h
i1−ρi
i σi
i 1−σi
(c
)
(T
−
h
)

ui ci , T − hi =
,
σi (1 − ρi )
where 0 < σi < 1, ρi > 0. For this specification of preferences, the intra-period condition
(9) becomes,
 1 − σi ci
q i ci , hi =
= wi .
σi T − hi
Consequently, the m-consumption function for agent 1 can be written in the form,

c1 = g 1 w1 , h1 =


σ1
w1 T − h1 .
1 − σ1

The functions v 1 , f 1 , v 2 and f 2 can now be computed and the following transformed Euler
equations can be derived,
#
"
γ1 −1 
−ρ1
1
T − h1t+1
wt+1
Rt+1 ,
(18)
1 = β1 Et
wt1
T − h1t

1 = β2 Et 
"
1 = β2 Et

1
Ct+1 − φ1 wt+1
T − h1t+1
Ct − φ1 wt1 (T − h1t )

1
Ct+1 − φ1 wt+1
T − h1t+1
Ct − φ1 wt1 (T − h1t )

 !γ2 

 !γ2 −1 

T − h2t+1
T − h2t

T − h2t+1
T − h2t

θ2 −1

θ2


Rt+1  ,

#
Rt+1 wt2 2
h >0 ,
2
wt+1

(19)

(20)

σi
. Moreover, Et [. |hi > 0] indi1 − σi
cates that Euler equations containing the marginal utility of leisure are satisfied only if the
spouse works. The first equation represents the consumption or leisure Euler equation of
member 1.16 The second and third equations are, respectively, the consumption and leisure
Euler equations of member 2.17 The coefficients γi , θi and φ1 will be estimated using the
Generalized Method of Moments (GMM).
where γi = σi (1 − ρi ), θi = (1 − σi ) (1 − ρi ), φi =

15

The utility function is divided by σi to normalize the multiplicative constant of the marginal utility of
consumption to 1.
16
The identification method requires the intra-period optimality condition of spouse 1. Consequently,
given one of member 1’s Euler equations, all the others are equivalent and redundant.
17
Cross Euler equations relating consumption and leisure can also be derived.
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5.1

The Data

To implement the identification procedure, the dataset must have the following two characteristics. First, information on total household consumption, individual labor supply, wages
and interest rates must be available. Second, the dataset should have a panel structure to determine consumption, labor supply and wage dynamics for each household. The CEX survey
satisfies these requirements. Since 1980, the CEX survey has been collecting data on household consumption, labor supply, wages and demographics. The survey is a rotating panel
organized by the Bureau of Labor Statistics (BLS). Each quarter about 4500 households,
representative of the US population, are interviewed: 80% are reinterviewed the following
quarter, while the remaining 20% are replaced by a new randomly selected group. Each
household is interviewed at most for four quarters and detailed information are elicited in
regard to expenditures for each of the three months preceding the interview, and in regard
to labor supply and demographics for the quarter preceding the interview.18
The data used in the estimation cover the period 1982-1998. The first two years are
dropped, since the data were collected with a different methodology. As in Meghir and
Weber (1996) and Attanasio and Mazzocco (2002), the rotating feature of the panel is used,
i.e. household level data for the four quarters available are employed. Consequently, I drop
all households that are not in the survey for all four interviews. To verify the robustness
of the results to the empirical strategy I also experiment with synthetic panels.19 I exclude
from the sample rural households, households living in student housing, household in which
the head is younger than 21 and older than 60 and households with incomplete income
responses. The identification method is useful to identify individual preferences of couples.
Therefore, I concentrate on married households. Singles are used as a benchmark to evaluate
the performance of the method. To implement the identification procedure, at least one
household member must be employed. Hence, I exclude all households in which the husband
is not working. The husband claims to be employed in all four available interviews for more
than 91 percent of the households in the sample.20 Finally I drop households experiencing a
change in marital status.
The CEX dataset contains monthly data on consumption. However, the labor supply
variables are available only every quarter. Consequently, in the estimation quarterly variables are employed. Total consumption is computed as the sum of food at home, food out,
18

Each household is interviewed for five quarters, but the first interview is used to make contact and no
information is publicly available.
19
The synthetic panels are constructed using the year of birth of the head of the household. Intervals of
five years are constructed and all households are assigned to one of them. The variables of interest are then
averaged over all the households belonging to a given cohort observed in a given quarter.
20
Alternatively, the identification strategy can be implemented using in each period the spouse that is
employed in that period. This increases the size of the sample.
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tobacco, alcohol, other nondurable goods and services such as heating fuel, public and private transportation, personal care and semidurable goods which include clothing and shoes.
In particular, from the definition of total consumption I exclude consumer durables, housing, education and health expenditure. Total consumption is deflated using the Consumer
Price Indices published by the BLS. Specifically, the price index for the composite good is
calculated as a weighted average of individual price indices, with weights equal to the expenditure share for the particular consumption good. The gross hourly wage rate is computed
using three variables: the amount of the last gross pay; the time period of the last gross pay
covered; the number of hours usually worked per week in the corresponding period. Since
the wage rate is not directly observed, the measure used in this paper might be affected by
endogeneity. In particular, the amount of the last gross pay is likely to be affected by the
number of hours of work in a given period. However, this criticism applies to any work unless
wage rates are directly observed. Moreover, even in this case the wage rate will depend on
hours of work through the investment in human capital. To calculate the after tax wage
rate, federal effective tax rates are generated using the NBER’s TAXSIM model. Finally,
the real after tax wage rate is determined using the individual price indices. Total time
available to each household member is computed as 12 hours per day times 7 days per week
times 13 weeks per quarter. This implies that T = 1092. Quarterly individual labor supply
is obtained multiplying by 13 the number of hours usually worked per week in the corresponding period. The interest rate is the quarterly average of the 3-month Treasury bill rate
preceding the interview. The real after tax interest rate is calculated by using the output
of the TAXSIM model and the household price indices. Finally to account for preference
shocks, the one-period utility function of each spouse is augmented to include a function of
demographic variables.
Three limitations of the CEX should be discussed. First, individual labor income data are
collected at the first and last interviews unless a member of the household reports changing
his or her employment. In the second and third interviews the labor income data are set
equal to the data reported in the first interview. Consequently, variations in gross pay check
are only observed between the third and the fourth. Second, 27 percent of respondents
reporting to be employed do not have data on gross pay. Therefore the sample size is
smaller than predicted. Third, to estimate the model by GMM, a set of valid instruments
is required. Under the assumption of rational expectations, any lagged information is a
suitable instrument.21 The short version of the panel implies that the set of valid instruments
is very small. To deal with this problem and the fact that labor income variation is only
observed between the last two quarters, the third and fourth interviews are used to calculate
21

The existence of measurement errors may introduced unexpected dependence between the Euler equation
error term and lagged information. For this reason all instruments will be calculated as the first or higher
lag of current variables.
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consumption, leisure and wage growth, whereas the first and second interviews are used to
construct the instruments. I will also experiment with a linearized version of individual
Euler equations. In this case, synthetic panels can be employed. This partially solves the
problems intrinsic in the short panel available in the CEX. The summary statistics of the
main variables are reported in table 1.
Table 1: Summary Statistics
Independent Variable
Real Consumption per Quarter
Husband’s Labor Supply per Week
Wife’s Labor Supply per Week
Husband’s Before Tax Wage per Hour
Wife’s Before Tax Wage per Hour
Real After Tax Interest Rate
Number of Observations
Number of Families

5.2

Mean
2625.3
41.1
25.6
13.38
8.55
5.9

Variance
1430.2
14.6
18.5
11.1
7.8
1.58
23195
9214

Econometric Issues

To identify the individual preference parameters the following Euler equations will be employed: the consumption Euler equation of member 1 and 2; the leisure Euler equation of
member 2. The Inada condition guarantees that the consumption Euler equations are always
satisfied. The leisure Euler equations are satisfied only if the corresponding agent supplies
a positive amount of hours on the labor market in period t as well as in period t + 1. If
only a fraction of individual members works in both periods, the estimation results may be
affected by a self-selection bias. Since around 91 percent of males between the ages of 21 and
60 with all four interviews supply labor in all four quarters of the survey, the assumption
that the husband is always employed is not very restrictive and self-selection should not be
too important. The use of member 2’s leisure Euler equations is more problematic. In the
sample, around 70 percent of wives work in all four quarters. Consequently the self-selection
bias could be an issue. In the estimation of the non-linear Euler equations I will make the
identifying assumption that the error term of the individual Euler equations is not correlated
with the labor force decision. This is clearly a strong assumption. Hence, to verify the empirical relevance of self selection into the labor force for females, the identification strategy
will also be implemented using a log-linearized version of individual Euler equations after
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controlling for self-selection using standard methods.22
The Euler equations will be estimated using the Generalized Method of Moments (GMM),
because this approach is general enough to estimate the non-linear as well as the linear
version of the model. However, the GMM is not free of problems. As for any estimator,
the GMM estimator is consistent only if measurement errors are not an issue. If the GMM
is used to estimate non-linear equations, the measurement error problem is exacerbated.
The quality of the consumption data in the CEX is very good. However, a good look at
the labor supply data suggests that they may be affected by measurement errors. Using
a Montecarlo simulation, in his insightful paper, Carroll (2001) finds that measurement
errors should bias the estimates of intertemporal substitution downward. To verify the
impact of measurement errors on the estimation, a linearized version of the model is also
used. The GMM estimation has also an important advantage: it does not require the loglinearization of the Euler equations. Carroll (2001) and Ludvigson and Paxon (2001) find
that the approximation method may introduce a substantial bias in the estimation of the
preference parameter. On the other hand, Attanasio and Low (2000) show that using long
panels it is possible to estimate consistently log-linearized Euler equations.
A well known result is that, to estimate consistently Euler equations, a relatively large
number of time periods is needed, but not necessarily on the same household. The sample
used in this project covers 17 years. It is therefore likely that the aggregate shocks will
average out. To control for observable heterogeneity the
of each household

Putility function
m
j
, where z is a vector of
member is multiplied by a heterogeneity term, exp
j=1 ξj z
demographics including age and the number of children. In this paper I abstract from the
important issue of liquidity constraints. If household members are restricted in their ability
to borrow, Euler equations are replaced by inequalities as shown in Zeldes (1989).

6

Preliminary Results

The identification procedure developed in the previous sections relies heavily on the theoretical structure of the model. It is therefore important to evaluate the performance of
the identification method. One simple way to do this is to apply the identification method
to households with only one member. In this case total and individual consumption are
identical and both observable. It is therefore possible to estimate individual Euler equations
using both the standard method and the identification procedure. Specifically, in the identification method, the Euler equation (18) is used. In the standard method, the individual
22

Given the parametric assumption on preferences, the log-linearized individual Euler equations are
linear in individual consumption. This implies that member 2’s Euler equations will be linear in

log C − φ1 w1 T − h1 .
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Euler equations (7) and (8) are employed, which under the assumption on preferences can
be written in the form,
"
#
γ−1 
θ
Ct+1
T − ht+1
Et
βRt+1 − 1 = 0,
Ct
T − ht
"
#
γ 
θ−1
Ct+1
T − ht+1
wt
Et
βRt+1 − 1 = 0.
Ct
T − ht
wt+1
where γ = σ(1 − ρ) and θ = (1 − σ)(1 − ρ). By means of this approach it is also possible
to establish the impact of the non-linearities of the model on the coefficient estimates. In
this regard, two versions of individual Euler equations are estimated: the non-linear Euler
equations discussed in the previous sections and their log-linearized version.
RESULTS TO BE ADDED.

7

Conclusions

In this paper, the identification and estimation of individual Euler equations is analyzed. It is
shown that individual Euler equations can be identified parametrically and non-parametrically
observing only data on household total consumption, individual labor supply and wages, i.e.
with the limited information available in the CEX. Moreover, assuming a specific utility function for each household member, I estimate them by means of the identification procedure
developed in this paper.

16

References
[1] Attanasio, Orazio P., Low, Hamish: ”Estimating Euler Equations.” NBER Technical
Working Paper 253, National Bureau of Economic Research (2000).
[2] Attanasio, Orazio and Maurizio Mazzocco: ”Intrahousehold Allocation with Limited
Commitment: An Empirical Characterization” work in progress.
[3] Attanasio, Orazio P., and Guglielmo Weber: ”Is Consumption Growth Consistent with
Intertemporal Optimization? Evidence from the Consumer Expenditure Survey,” Journal of Political Economics 103, no. 6, (1995): 1121-1157.
[4] Aura, Saku: “Uncommitted Couples: Some Eficiency and Policy Implications of Marital
Bargaining,” Working Paper, University of Missouri-Columbia (2002)
[5] Becker, Gary S.: ”A Theory of the Marriage: Part I,” Journal of Political Economy, 81
(July/Aug. 1973): 813-846.
[6] Becker, Gary S.: ”A Theory of the Marriage: Part II,” Journal of Political Economy,
82, no. 2, pt. 2 (Mar./Apr. 1974): S11-S26.
[7] Becker, Gary S. A Treatise of the Family, Harvard University Press, Cambridge, Mass.
(1991).
[8] Blundell, R., P. A. Chiappori, T. Magnac and C. Meghir: ”Collective Labor Supply:
Heterogeneity and Nonpartecipation,” The Institute for Fiscal Studies Working Paper
(2001).
[9] Browning, Martin: ”Modelling Commodity Demands and Labour Supply with Mdemands,” University of Copenhagen, Institute of Economics Working Paper (1999).
[10] Browning, Martin, Francois Bourguignon, Pierre-Andre Chiappori, Valerie Lechene: ”
Income and Outcomes: A Structural Model of Intrahousehold Allocation,” Journal of
Political Economy, Vol. 102, No. 6. (Dec., 1994), pp. 1067-1096.
[11] Browning, M. and P. A. Chiappori: “Efficient Intra-household Allocations: A General
Characterization and Empirical Tests,” Econometrica, 66, no. 6, (Nov. 1998): 1241-78.
[12] Browning, M., L. P. Hansen and J. J. Heckman: ”Micro Data and General Equilibrium
Models,” Handbook of Macroeconomics, edited by John Taylor and Michael Woodford
(1999), North Holland.
[13] Browning, Martin and Lusardi Annamaria: “Household Savings: Micro Theories and
Micro Facts,” Journal of Economic Literature, 34, (December 96):1797-1855.
17

[14] Carroll, Christopher D.: ”Death to the Log-Linearized Consumption Euler Equation!
(And Very Poor Health to the Second-Order Approximation),” Advances in Macroeconomics, 1, no. 1, Article 6 (2001).
[15] Chiappori, Pierre-Andre’: “Rational Household Labor Supply,” Econometrica, 56, (January 1988): 63-90.
[16] Chiappori, Pierre-Andre’: “Collective Labor Supply and Welfare,” Journal of Political
Economics 100, no. 3, (1992): 437-467.
[17] Chiappori, Pierre-Andre’, Bernard Fortin and Guy Lacroix: “Household Labor Supply,
Sharing Rule and the Marriage Market,” Journal of Political Economics 100, no. 3,
(1992): 437-467.
[18] Heckman, J. James: ”A Partial Survey of Recent Research on The Labor Supply of
Women,” The American Economic Review, Vol. 68, No. 2, Papers and Proceedings of
the Ninetieth Annual Meeting of the American Economic Association. (May, 1978), pp.
200-207.
[19] Heckman, J. James and Thomas E. Macurdy: ” A Life Cycle Model of Female Labour
Supply,” The Review of Economic Studies, Vol. 47, No. 1, Econometrics Issue. (Jan.,
1980), pp. 47-74.
[20] Killingsworth, M.: ”Neoclassical Labor Supply Models: A Survey of Recent Literature
on the Determinants of the Supply of Time to the Labor Market,” Research Report n.
124, Industrial Relation Section, Princeton University.
[21] Lundberg, Shelly, Richard Startz and Steven Stillman: ”The Retirement-Consumption
Puzzle: a Marital Bargaining Approach,” Journal of Public Economics, forthcoming.
[22] Lundberg, Shelly, and Robert A. Pollak: ”Efficiency in Marriage” University of Washington Working Paper, (2001).
[23] Ludvigson, Sydney, and Christina H. Paxson: ”Approximation Bias in Linearized Euler
Equations,” Review of Economics and Statistics, 83, no. 2 (2001): 242-256.
[24] Mazzocco, Maurizio: “Household Intertemporal Behavior: a Collective Characterization
and Empirical Tests,” Manuscript, University of Wisconsin, (2002).
[25] Meghir, Costas and Guglielmo Weber: ”Intertemporal Nonseparability or Borrowing
Restrictions? A Disaggregate Analysis using a U.S. Consumption Panel,” Econometrica,
Vol. 64, no. 5. (Sep. 1996), pp. 1151-1181.
18

[26] Thomas, Duncan: ”Intra-Household Resource Allocation: An Inferential Approach,”
Journal of Human Resources, Vol. 25, no. 4. (Autumn 1990), pp. 635-664.
[27] Zeldes, Stephen P. “Consumption and Liquidity Constraints: an Empirical Investigation,” Journal of Political Economics, 97, (2) (1989): 305-346.

19

