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Abstract

In this paper it is shown that the intratemporal and intertemporal preferences of each decision
maker in the household can be identified even if individual consumption is not observed. This
identification result is used jointly with the Consumer Expenditure Survey (CEX) to estimate the
intratemporal and intertemporal features of individual preferences. This paper is one of the first
attempts to provide estimates of the wife’s and husband’s intertemporal preferences by taking
into account that household behavior is the outcome of joint decisions. The empirical findings
indicate that there is heterogeneity in intertemporal preferences between wife and husband. The
identification and estimation results are important for at least two reasons. First, they suggest
that to answer policy questions the household decision process should be characterized using
one set of preferences for each decision maker. Second, the estimates of individual preferences
provided in this paper can be used to evaluate policies aimed at affecting household intertemporal

behavior.
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1 Introduction

The evaluation of many public policies requires knowledge of the preferences that determine the be-
havior of multiperson households. Changes in tax rates on pension assets, asset-based means-tested
welfare programs, and marriage penalty relief programs are only a few examples. The traditional
approach for estimating preferences assumes that households behave as single agents. Under this
assumption, each household can be characterized using a unique utility function independently of
the household structure. Since the unique utility function depends on household total consumption,
which is observed, the intratemporal and intertemporal features of household preferences can be
identified and estimated using standard methods.

Numerous papers have rejected the hypothesis that households behave as single agents. For
instance, the results of Schultz (1990), Thomas (1990), Browning et al. (1994), Browning and
Chiappori (1998), and Mazzocco (2005) indicate that micro-level data are not consistent with
this hypothesis. The main implication of this finding is that public policies cannot be evaluated
using a unique household utility function, since as shown in Mazzocco (2004) important aspects of
intra-household risk sharing and specialization are ignored. Estimates of the preferences of each
decision maker in the household are required. The main obstacle in the identification and estimation
of individual preferences is that they depend on individual consumption, which is generally not
observed. The goal of this paper is to identify and estimate such preferences using the limited
amount of information which is available in household surveys. This is one of the first attempts to
identify and estimate the intertemporal features of individual preferences by taking into account
that household-level data are the outcome of joint decisions by household members.

This paper makes two main contributions. First, it is shown that the preferences of each de-
cision maker in the household can be identified even if individual consumption is not observed,
provided that household consumption, individual labor supply, and individual wages are observed.
To illustrate the idea behind this result, consider a married couple. If individual consumption were
observed, individual preferences could be identified by standard methods using individual Euler
equations, i.e. one set of intertemporal optimality conditions for each agent, and intraperiod opti-
mality conditions. Individual consumption is generally not observed, but household consumption,
individual labor supply, and wages provide information on this variable. In particular, if at least
one agent works in each period, the marginal rate of substitution between individual consumption
and leisure should equal the real wage. As a consequence, this agent’s consumption can be written
as a function of labor supply and wages. Since consumption of the second agent is equal to the
difference between total household consumption and consumption of the first agent, the spouse’s
consumption can also be written as a function of observed variables. These functions can be used to
substitute out individual consumption from the marginal utilities that define the individual Euler

equations and intraperiod optimality conditions. It can then be shown that these reduced-form



optimality conditions and variations in household consumption, individual labor supply, and wages
provide sufficient information to recover the original utility functions.

As a second contribution, individual preferences are estimated using the described identification
result, a specific functional form for the individual utility functions, and data from the CEX. To
evaluate the performance of the identification result, individual preferences are first estimated for
single females and males with no children. For this group of households, individual consumption
is observed since it is equivalent to household consumption. Individual preferences can therefore
be estimated using the identification method proposed in this paper as well as standard methods.
The results indicate that the identification method performs well in the sense that the parameter
estimates obtained using the identification result are comparable to the estimates obtained using
standard methods. The empirical findings also suggest that there is heterogeneity in intertemporal
preferences between single females and single males: the intertemporal elasticity of substitution of
single males is more than twice the corresponding elasticity for single females.

The identification result is then applied to a sample of couples. Similarly to single individuals,
I find strong evidence of heterogeneity in intertemporal preferences between wives and husbands.
In particular, the intertemporal elasticity of substitution of wives is about half the elasticity for
husbands or, equivalently in this paper, wives are about twice as risk averse as husbands. A
comparison of the parameter estimates for single and married agents indicates that single males
are less risk averse than married males and that single females are more risk averse than married
females.

These findings have one main implication. In Mazzocco (forthcoming), it is shown that house-
holds behave as single agents only if individual preferences belong to the Harmonic Absolute Risk
Aversion (HARA) class with identical curvature parameter. The preference heterogeneity found in
this paper indicates that this condition is not satisfied. Therefore economists and policy makers
should not rely on preference estimates obtained using the standard unitary model to evaluate
alternative policy recommendations. Instead, policy analysis should be performed using individual
preferences and the corresponding parameter estimates.

This paper is related to the literature on the collective representation of household behavior.
Manser and Brown (1980) and McElroy and Horney (1981) are the first papers to characterize
the household as a group of agents making joint decisions. In those papers the household decision
process is modeled as a Nash bargaining problem. Chiappori (1988; 1992) extends their analysis
to allow for any type of efficient decision process. The theoretical model used in the present paper
is an intertemporal generalization of Chiappori’s collective model.

The intraperiod features of individual preferences have been identified and estimated in other
papers. For instance, Blundell et al. (2001), Chiappori (1988; 1982), Chiappori et al. (2004), Donni
(2004), Fong and Zhang (2001) show that different aspects of intraperiod preferences can be iden-

tified. Donni (2004) also estimates them. The present paper is, however, one of the first attempts



to identify and estimate the intertemporal features of individual preferences using household data.

The paper is organized as follows. In section 2, the individual Euler equations are derived.
Section 3 outlines the identification procedure. Section 4 describes the empirical implementation.
Section 5 discusses econometric issues. Section 6 describes the data and section 7 presents the

estimation results. Section 8 concludes.

2 Household and Individual Euler Equations

Consider a two-person household living for 7 periods in an uncertain environment. In each period
t € {0,..., 7} and state of nature w € €2, member i receives non-labor income y* (¢,w), consumes a
private composite good in quantity ¢ (¢,w) and supplies labor in quantity h? (t,w). Let C (¢,w) be
household total private consumption and let I’ (t,w) = T — h' (t,w) be leisure of member i, where
T is the time available to each spouse in each period. The price of private consumption will be
denoted by p (t,w) and agent i’s wage by w' (¢,w). Household members can save jointly by using a
risk-free asset. Denote by s (¢t,w) and R (t), respectively, 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 utility
function U; is assumed to be increasing, concave, and twice continuously differentiable. Agent i’s

utility function can depend on agent j’s private consumption and leisure but only additively, i.e.
U (61,02,l1,l2) S (ci,li) + 50! (cj,lj) ,

where 9; is the altruism parameter. Let 3; be the discount factor of member i.
The next two subsections describe two different approaches to identifying and estimating the

intertemporal and intratemporal features of the preferences that characterize household decisions.

2.1 Household Euler Equations

The theoretical and empirical literature on intertemporal decisions has traditionally assumed that
households behave as single agents independently of the number of decision makers. This is equiv-
alent to assuming that the utility functions of the individual members can be collapsed into a
unique utility function which fully describes the preferences of the entire household. Following this
approach, suppose that household preferences can be represented using a unique von Neumann-

Morgenstern utility function U (C, I, l2) and a household discount factor 8. Intertemporal decisions

!The results of the paper are still valid if risky assets are introduced in the model.



can then be determined by solving the following problem:?

max Fjy
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The first order conditions of the unitary model (1) can be used to derive the following standard

household Euler equations for consumption:

Uc (C, 1}, 17) = BEy |Uc (Cra, U1, 141) Rt+1%

Since the variables defining these intertemporal optimality conditions are observed in various
datasets, in the past two decades the standard household Euler equations have been used to test
the intertemporal decisions of the household and to estimate the parameters that characterize its
behavior.

This approach has one major limitation: the parameter estimates of the intertemporal unitary
model can be used to understand household behavior and to answer policy questions only if house-
holds behave as single agents. Mazzocco (forthcoming) shows that this assumption is satisfied if and
only if the following strong restrictions on individual preferences are satisfied: (i) household mem-
bers have identical discount factors; (ii) the individual preferences belong to the HARA class and
have identical curvature parameters. The evidence based on household Euler equations indicates
that this assumption is violated. In particular, in the past twenty years economists have rejected
household Euler equations using either the sample of couples or the sample of couples jointly with
singles.® Mazzocco (2005) estimates the standard household Euler equations for couples and sepa-
rately for singles using the CEX and the Panel Study of Income Dynamics (PSID). He finds that
the standard household Euler equations are rejected for couples, but not for singles. Two addi-
tional tests based on household Euler equations are performed in Mazzocco (2005; forthcoming)
and the outcome suggests that the behavior of a group of agents differs from the behavior of single
agents. Additional evidence against the unitary model has been collected in a static framework
for instance by Thomas (1990), Browning, Bourguignon, Chiappori and Lechene (1994), Browning
and Chiappori (1998).

These empirical findings indicate that it may be important to estimate an alternative model

that better characterizes the intertemporal behavior of the household.

2The dependence on the states of nature is suppressed to simplify the notation.
3See Browning and Lusardi (1995) for a survey.



2.2 Individual Euler Equations

This section relaxes the assumption that the individual utility functions can be collapsed into a
unique utility function. Without this restriction, it must be established how individual preferences
are aggregated to determine household decisions. Following Chiappori (1988; 1992) and Mazzocco
(2004; forthcoming), it is assumed that every decision is on the ex-ante Pareto frontier, which
implies that household intertemporal behavior can be characterized as the solution of the following

Pareto problem:

— z@ )] o [ (e >] ®)
{Ct7ctvltvlt75t} t=0
2
s.t. Zptct+st <Z yt—{—wzhz) + Rysi—q Vt,w
=1
ST > 0 Vw,

where p is a combination of Pareto weights and altruism parameters, and it can be interpreted as
the relative decision power at the time of household formation.

Under standard assumptions, the following Euler equations for consumption can be derived:

i (1) = BBy |l (chyr, IEyy) Ripr 2| Vi=1,2. (3)
Pt+1

Two remarks are in order. First, the individual Euler equations are not affected by the aggregation
problem that affects the standard household Euler equations, since they are satisfied independently
of the number of household members. Second, the leisure Euler equations could be added to the
consumption Euler equations to characterize the intertemporal behavior of the household. However,
they are satisfied only if the corresponding agent supplies a positive amount of labor in each period
and state of nature. Since this assumption is excessively strong, only the consumption Euler
equations will be employed.

Three main assumptions characterize the intertemporal collective model (2) and the correspond-
ing Euler equations. First, the household Euler equations as well as the individual Euler equations
characterize only the intertemporal behavior of households that are not borrowing constrained.
There is mixed evidence on the importance of liquidity constraints. For instance, Zeldes (1989)
and Gross and Souleles (2002) find that borrowing constraints characterize a significant fraction of
the U.S. population. Runkle (1991), Meghir and Weber (1996), and Carneiro and Heckman (2002)
find that at most a small fraction of households are liquidity constrained. The theoretical and
empirical results of this paper hold for household that are not borrowing constrained in the period

considered in the analysis.*

4Future borrowing constraints affect household decisions in period ¢ and t 4+ 1. This effect is captured in the
individual Euler equations by the information set at ¢t. Consequently, as long as the individual Euler equations are
satisfied during the survey period, the identification and estimation results hold.



Second, it is assumed that there is no household production or equivalently that household pro-
duction is determined exogenously. Under this assumption, if individual labor supply is observed,
individual leisure is also observed. The generalization of the identification and estimation results
to a framework with household production is an important research topic, but it is left for future
research.

Third, it is assumed that household decisions are always on the ex-ante Pareto frontier, which
implies that the individual members must be able to commit to future allocations of resources at
the time of household formation. To test whether the assumption of ex-ante efficiency represents
a good approximation of household decisions the following standard efficiency condition will be
analyzed jointly with the Euler equations:

1(.1 71
e @

If individual private consumption and individual labor supply were observed, individual pref-
erences could be estimated using the individual Euler equations and the efficiency condition. Un-
fortunately, consumption is only measured at the household level. The next section is devoted to
showing that the parameters that characterize household intertemporal behavior can be identified
using the consumption Euler equations and the intraperiod conditions even if consumption is not

observed at the individual level.

3 Identification of Individual Preferences

Consider a household making efficient decisions and suppose that the following variables are ob-
served: household private consumption, individual labor supply, individual wages and interest rate.
It is assumed that each agent is characterized by a utility function which is twice continuously
differentiable. But the functional form of the utility function is unknown. It will be shown that
under these conditions individual preferences can be identified.

Suppose that in each period ¢ at least one agent supplies a positive amount of labor. Without
loss of generality, it will be assumed that agent 1 satisfies this restriction. Under this assumption,
period t first order conditions of the intertemporal collective model imply that agent 1’s marginal
rate of substitution between private consumption and leisure must be equal to the real wage, i.e.,

ul (T — h)

W_ q(ct,hi) =wy,

where w} = w} /p;.
If the inverse function of ¢ is well-defined, agent 1’s consumption can be written as the following

unknown function of individual labor supply and real wage:

Ctl (wt ) ht )



where the parameter 7' is included in the function ¢.° Since household private consumption is
observed, agent 2’s private consumption can also be written as a function of observed variables as
follows:
¢ =Cy—g(wf hy).
Using the function g, individual private consumption can be substituted out of the marginal
utilities that define the Euler equations for private consumption and the intraperiod optimality
conditions. Denote with f]i and f,? these transformed marginal utilities with respect to good k for

agent 1 and 2. Then f,i and f,f can be defined as follows:
fi (wt, ) = uj, (g (wtl,htl) ,T—h%) k=cl,
12 (Cy,wp by b)) = ui (Cr — g (Wi hy), T —hi) k=c,l (5)

The transformed marginal utilities can be used to rewrite the individual private consumption Euler
equations as functions of variables that are observed. To that end, the assumption that agent 1 can
freely choose and decides to supply a positive amount of labor must be fulfilled for two consecutive

periods. Under this restriction, the individual private consumption Euler equations can be written

as follows:
Db
7 (@l ) = B1Ey [f (b1 hhn) Rea 2 ] | (6)
Pt+1
fc2 (Cta wt ) htaht) = ﬁZEt |:f02 (Ct+17w1€1+1’ h%—}-l? h%—i—l) Rt+1pfj:1:| . (7)

Since household private consumption, individual labor supply, individual wages, and the interest
rate are observed, the transformed marginal utilities f! and f2, and the discount factors 31 and [
can be identified using methods that have been developed for the identification of Euler equations.

The remaining transformed marginal utilities can be identified using the intraperiod optimality
conditions. Specifically, agent 1’s marginal rate of substitution between private consumption and
leisure must be equal to the real wage even if individual consumption is substituted out using the

function g. This implies that
u (g (o3, 0), T —hi) _ f (@ hy)

— prd — = wt .
ut (g (@f,h), T —hi) [ (@ )

Since the function f! is known for any combination of w; and h} the transformed marginal utility

fi is identified.

The private consumption efficiency condition can be written using the transformed marginal

utilities in the following form:
I (w%, hi)
fc2 (Ct7 wt ) h’t ) h2>

= p. (8)

5The consumption function g is well-defined if the marginal rate of substitution g is strictly increasing in consump-
tion, which is a standard assumption in the labor literature. Lemma 1 in the appendix gives a formal statement of
the condition under which g is well-defined. The function g corresponds to the m-consumption function introduced
by Browning (1998).



The functions f! and f? are known, which implies that the ratio of Pareto weights p is identified.

Finally, under the additional assumption that agent 2 can choose freely and decides to supply
a positive amount of labor, agent 2’s transformed marginal utility of leisure can be identified by
equating her marginal rate of substitution between private consumption and leisure to the real

wage, i.e.,
le (Ctthl7h%7h?) ZIIJQ
fc2 (Ctthlvh%vh%) t

All the transformed marginal utilities are therefore identified. However, the information on

individual preferences is contained in the original marginal utilities. The following proposition
shows that the original marginal utilities are identified if the transformed marginal utilities are
known and variations in household private consumption, individual labor supply, and wages are

observed.

Proposition 1 If both agents supply a positive amount of labor and either u' or u? satisfies the
invertibility condition (15), then ul, u?, ull, ul2, u, and g are identified up to the additive constant
of g.

If only agent 1 supplies a positive amount of labor and u' satisfies the invertibility condition

(15), then ul, u? ull, u, and g are identified up to the additive constant of g.

c’

Proof. In the appendix. =
To provide the intuition underlying proposition 1, note that by equation (5) for every realization
of the exogenous variables agent 2’s transformed marginal utility of consumption must satisfy the
following equality:
f2(C,w' Wt h?) =ul (C—g (@', '), T —h?). (9)

Consider variations in the exogenous variables that generate a group of households with identical

w1, hi, ho, but different C'. This group of households provides information on uz,c, i.e. on how

agent 2’s marginal utility of consumption varies with agent 2’s consumption holding everything else

constant. To see this observe that f2 is known, which implies that it is known how f2 varies with

2

2 varies with

C if wy, h1, and hg are held constant. Since (9) is satisfied for every feasible C, how u

C holding w1, h1, and hy constant must be equivalent to how f2 varies with C if wy, hy, and hy

2

are held constant. Finally, how u

varies with C holding w1, h1, and ho constant is equal to ugvc.
Consider changes in the exogenous variables that generate the group of households for which C,
w1, and hg are constant, but hy varies. This group of households provides joint information on how
agent 2’s marginal utility of consumption varies with agent 2’s consumption and on how g (wl, hl)
varies with h; holding everything else constant. To explain this note that it is known how f2 varies
with hq if C, w1, and hg are held constant. By (9), how u2 varies with h! holding C, w1, and hy

constant must be equivalent to how f2 varies with hy if C, w;, and hy are held constant. Finally,

observe that by varying h! on the right hand side of (9) we obtain information on uicghl.

9



Consider variations in the exogenous variables that generate the group of households for which
C, h1, and ho are constant, but w; varies. Using the argument employed for the previous group of
households, it can be argued that this set of observations provides information on uacgu—,l.

It is therefore possible to identify how g (71)1, hl) varies with hq using the first group of house-
holds jointly with the second. Using the first and third group of households, it can be identified
how ¢ (u_)l, hl) varies with w;. Finally, since it is known how g (wl, hl) varies with hy and with
w1, the function ¢ is also known up to an additive constant. It is then straightforward to recover
the original marginal utilities using the transformed marginal utilities and g.

Proposition 1 implies that the individual preferences over private consumption and leisure that
determine the intertemporal and intratemporal household decisions can be identified. This leads

to the following corollary.

Corollary 1 The individual preferences over private consumption and leisure are identified up to

an additive constant.

This section shows that individual preferences can be identified without assuming a particular
utility function. In the following sections, specific utility functions will be used jointly with the
identification result presented in this section to estimate the key parameters of the intertemporal

collective model.

4 Empirical Implementation

The next two subsections will outline the preference and heterogeneity assumptions used in the

estimation of individual preferences and the class of measurement errors that are allowed.

4.1 Preference Assumptions

The empirical analysis will focus on the estimation of individual preferences for private consumption
and leisure. The implicit assumption is that private consumption and leisure are strongly separable
from public consumption. Since this assumption is more realistic for the group of households with
no children, the estimation will be performed using this restricted sample.

It is assumed that agent i’s preferences can be represented using the following utility function:

() @ =m) ]

1 —pi

Pi

u’ (ci,T — hi) =

Y

with p; > 0, 0 < 0; < 1. This utility function has been used extensively in the past for its simplic-
ity in research projects that attempt to model the relationship between consumption and leisure.

Three notable examples are Kydland and Prescott, (1982) Prescott (1986), and Browning, Hansen,

10



and Heckman (1999). The parameter p; captures the intertemporal aspects of individual prefer-
ences. In particular, —1 /p; is agent i’s intertemporal elasticity of substitution, which measures
the willingness to substitute the composite good (ci)ai (T — hi)l_gi between different dates. The
parameter o; captures the intraperiod features of individual preferences and it measures in each
period the fraction of expenditure assigned to agent ¢ which is allocated to private consumption.

The consumption function g (’Ll_Jl, hl) corresponding to these preferences can be written in the
following form:

g1

g (o' ht) = ﬁwi (T — hy) .

4.2 Household Heterogeneity and Measurement Errors

So far the only source of household heterogeneity is the realization of the state of nature. In the
estimation of individual preferences, I will allow for two additional sources of heterogeneity. A
subscript h will be used to denote an observation for household h.

The main idea underlying the identification of individual preferences is that individual consump-
tion can be written as a function of individual labor supply and own wage. In particular, given the
functional form assumed for the utility functions, individual consumption and the individual value
of leisure, w;} (T - h%), should be linearly related and therefore perfectly correlated. This impli-
cation of the model can be tested using the sample of singles, since their individual consumption
is observed. In the CEX, the correlation is 0.30 for single females and 0.26 for single males. This
indicates that there is a positive relationship between individual consumption and value of leisure
as predicted by the model. But it also suggests that there is additional heterogeneity characterizing
the function ¢g. A potential interpretation of this finding is that, for a given T'— h’, the perceived
value of leisure varies with age, education and seasonal dummies, because the available alternatives
vary with these variables. This source of heterogeneity will be captured by assuming that agent i’s

utility function depends on effective leisure, Zi, where effective leisure is defined as

Zg,h = (T - h%,h) exp (agzt,h) )

and z; 5, is a vector containing the wife’s and husband’s age, an education dummy for the wife and
for the husband, and a seasonal dummy. This implies that®

01

Ctl,h =g (wtl,ha h%,h? Zt,h) = qwt{h (T - htl,h) exp (agzt,h) .

As an additional source of heterogeneity, it will be assumed that the logarithm of the ratio of
Pareto weights varies across households according to an unknown distribution with mean Ix. This

implies that log (up,) can be written in the form

log (un) = Lt + 1,

5 An alternative interpretation of the low correlation between consumption and value of leisure is that the assump-
tion on preferences is restrictive.
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where 7 is a mean-zero random variable. It is important to remark that under ex-ante efficiency
the household ratio of Pareto weights cannot change over time.

Finally, to determine which class of measurement errors can be allowed in the model, I will add
measurement errors in private household consumption and individual wages. It will be assumed
that the measurement errors satisfy the following three conditions. First, they are additive in the
logarithm of private household consumption and individual wages. Second, let Cy), and wij‘h be true
private household consumption and wages for household A in period ¢ and denote with C}; and
wg’ 5, the observed variables. It is assumed that the true variables can be written in the following
form:

log Cfy, =log Cyp + 6¢ + Op + €rn,  log wis = log wi,h + i + 00 + €p,

where ¢ and 4!, are two constants, &, is a household fixed effect, and €, is a mean-zero random
variable which is common to private consumption and wages.” Third, in each period ¢, the common
component ¢ , and the household fixed effect J;, are independent of the information known to the
household.®

Let v, = 0; (1 — p;) and 6; = (1 — 03) (1 — p;). The assumptions on preferences and household

heterogeneity imply that the individual Euler equations (6) can be written as follows:

—1 -1 11 —P1 —1)(6 i+6n+
/BlEt wt+1,h % eal(’yl_pl_1)(Zt+l’h_zt’h)Rt+1 h pt _ 6(71 )( w h €t,h)
wl},h T— htl,h ’ Pt+1 Et |:6(71_1)(6wi+6h+6t+1’h)j| ’
the individual Euler equations (7) can be written in the form
2—1

“ v
_1 1 [4
I@ 5 Ct+1,h - qbthth <T - ht+1,h) eI <T - h?+1,h> ’
2451 T _p2

- 2
Cy — (buit{h (T — htl’h) eX1%t,h T- ht,h

Dt 6(72*1)(5c+5wi+5h+6t,h)

604292(Zt+1,h_zt,h) — ,
Dt4+1 E, [6(72*1)(5C+5m+5h+ft+1,h)}

Riy1n

and the efficiency condition (8) as
(71 —1)log zf)tl’h — p1log (T — h;h) —(y2—1)log (Ct,h - ngt{h (T - h%,h) ealzt,h) _

O2log (T — hip) — (arpr + aobh) 2 =l + 1y + (v — 1) log ¢ + (Y2 — 1) (8¢ + Gy + O + €11)

01
(1—01)exp(dc)

"Under the standard assumption that measurement errors have zero mean, the constants dc and §,; must be
equal to zero and the consumption and wage measurement errors must be identical.

8Preferences will also be estimated for single agents. In married households two respondents provide information
on consumption and wages, whereas in single households only one respondent is present at the interview. To take
this into account, in the estimation of preferences for singles I will also allow for measurement errors ¢ , , and €5, ; 5,
that are specific to singles.

where gZ; =

12



Taking the unconditional expectation of both sides, agent 1’s Euler equations become

ol m-1 T _pl —p1
HE || o uh ) aene D) g, P21 0)
Ye.n T = hyp, T Pit1

agent 2’s Euler equations can be written as

- 1 72—1 )
i | [ S O T LA
~ 2
Cin — o0}, (T —h{ h) eIz TP
6a202(2t+1’h_zt‘h)Rt+l,h 7pt :| = 17 (11>
Pt+1

and the efficiency condition becomes
E [(’Yl — 1)logwy;, — p1log (T — hyp) — (y2 — 1) log (Ct,h - (Zgwtl,h (T — hi) ealzt’h) -
O3log (T = hi),) — (a1pr + azbs) zn] = i+ (1 — Dlogd + (2 — 1) (B0 +0,) - (12)

Using CEX data, the coefficients p1, i, 0;, ¢, and I+ (72 — 71) (3¢ 4 0,:) will be estimated by
applying the Generalized Method of Moments (GMM) to these three equations. The parameters

of the individual utility functions can then be recovered using the following equations:

01

v =oi (1 - pi), 0i = (1—0i) (1= pi), gb:l—(ﬁ'

5 Econometric Issues

The transformed Euler equations of agent 2 cannot be log-linearized. Consequently, individual
preferences will be estimated using the non-linear transformed Euler equations jointly with the
efficiency condition. The non-linearities in the Euler equations imply that I can only allow for
the class of measurement errors introduced in the previous section, which is a special case of
the measurement errors that can be allowed in linear models. To evaluate the effect of the non-
linearities on the coeflicient estimates, the sample of single households will be used. In particular,
the estimation of individual preferences for single households requires only the transformed Euler
equation of agent 1, which can be log-linearized. The individual preferences can therefore be
estimated using a linear and a non-linear version of the model. The estimates can then be compared
to examine the effect of a larger class of measurement errors.

The identification result of Proposition 1 holds only if the consumption function g is well defined.
This requires that at least one household member decides to supply a positive amount of labor in
two consecutive periods. In the sample of couples used in the estimation the fraction of households
in which the husband supplies a positive amount of labor for the entire survey period is around

80%, whereas the fraction in which the wife works during the survey is around 70%. In spite of
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this, in the estimation the wive’s labor supply and wage will be used to derive the consumption
function g for the following two reasons. First, there is more variation in the labor supply of married
women relative to married men. Second, the correlation between individual consumption and value
of leisure is higher for single females relative to single males, which suggests that the correlation
should be higher for married women relative to married men. All this implies that the sample
used in the estimation can be composed only of households in which the wife works during the
survey period. As a consequence, if the residuals of the transformed Euler equations are correlated
with the labor force participation decisions of the wife, the estimation results will be affected by a
selection bias.

To quantify the selection bias I will use the sample of single households. Denote with D} a
dummy equal to 1 if agent 1 works in period ¢ and let C,f 1 be the error term corresponding to the
transformed Euler equations of agent 7. Since individual preferences are estimated using the sample
of households in which agent 1 works at ¢ and ¢ + 1, the parameter estimates of both couples and
singles are unbiased only if

E [CZH ‘Dtl = 17Dt1+1 = 1] =0,

i.e. only if (f 11 is independent of the participation decisions in period ¢ and ¢ + 1. Suppose this
independence assumption is not satisfied. For both couples and singles, the labor force participation
decision of agent 1 can be formulated using the model proposed in this paper. In particular, in
each period t agent 1’s marginal rate of substitution between leisure and consumption is equal to
the real wage if D} = 1, but it is greater than the real wage if D} = 0. Under the functional form

assumptions for the individual utilities, this implies that
cf <owiT if D} =1,
¢t > ¢w, T if D} = 0.
It is assumed that the wage equation is determined outside the model and that it can be written

as

log w% = X383 + ey,

where X; includes labor market experience, its square, and a price index that is household and

region specific. The selection equations in period ¢ can then be written in the form

logc% —loggp —logT — Xi0 < e if Dt1 =1,
loget —loggp —logT — X3 >¢; if D} =0.

Suppose that Cti 11, €t, and e¢11 are normally distributed with mean vector 0 and covariance matrix

U?z‘ P¢it Peit+1
1 p
1
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Then, by Tunali (1986),
E (G| Dy =1, Dy = 1] = 0¢ipi i) + 0cipgi p116iv1

where

X — X X0 —pX

¢ (X, 0) ® (t(f_ﬁ pz)pl /Jﬂ> ¢ (Xi418) @ (f - Zg)f721ﬁ>
G XiiBop) O T T G KB

and where ¢, ® and G are, respectively, the standard univariate normal density function, the

& =

standard univariate normal distribution function, and the standard bivariate normal distribution
function. Individual consumption is observed for singles without children. Consequently, for this
group of households the individual Euler equations can be estimated jointly with the labor force
participation equations to quantify the selection bias. Following Newey and McFadden (1994), the
Fuler equations adjusted for selection are estimated using GMM in one step by adding as moment
conditions the first order conditions of the bivariate probit, which determines the probability of
being in one of the four possible labor supply states defined by D} and D} 1. A similar approach
could be used for couples, but stronger assumptions are required.”

The residuals of the individual Euler equations contain the expectation error implicit in these
intertemporal optimality conditions. Since part of the expectation error is generated by aggregate
shocks, it could be correlated across households. As suggested by Chamberlain (1984), this implies
that the Euler equations can be consistently estimated only if the sample period covered by the
data is long enough to contain all the stages of the business cycle. For this reason, data from 1982
to 1998 are used in the estimation.

The Euler equations and the efficiency conditions will be estimated using the continuous up-
dating GMM. The choice of this GMM estimator is based on work by Hansen, Heaton, and Yaron
(1996) and Donald and Newey (2000) indicating that the continuous updating GMM estimator has
smaller bias than the more common two-step efficient GMM estimator, with and without autocor-
relation. Under the assumption of rational expectations, any variable known at time ¢ should be a
valid instrument for GMM. The existence of measurement errors, however, may introduce depen-
dence between variables known at time ¢ and concurrent and future variables, even under rational
expectations. To address this problem, only variables known at t — 1 are used. This requires three

consecutive observations for the same household: two to compute the growth rate for consumption,

9To estimate agent 1’s participation equations for couples, individual consumption must be substituted out using
the first order conditions for consumption, which depend on the budget constraint multiplier in the corresponding
period. Using the Euler equations and an approach similar to Heckman and MaCurdy (1980) and Browning et al.
(1986), the multiplier in each period can be written as a function of the multiplier at 0 and the sequence of interest
rates. If a long panel is available, the participation equations can therefore be estimated jointly with the individual
Euler equations and efficiency conditions by using a fixed effect estimator. Unfortunately, the panel used in this
paper covers only two consecutive period, which implies that the participation equations can be estimated only if it
is assumed that the initial multiplier is constant across households or by using as a proxy for the multiplier initial
wealth.
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leisure, and wages, and at least one additional observation to construct the instrument set. In the
CEX, labor supply and labor income data are only measured in the first and last interview, which
implies that only two consecutive observations are available for each household. To address this
problem, the set of instruments is constructed employing lagged cohort variables, where the cohort

variables are computed using 7-years intervals for the head’s year of birth.

6 CEX Data

The CEX survey is a rotating panel organized by the Bureau of Labor Statistics (BLS). Each
quarter about 4,500 households, representative of the U.S. population, are interviewed: 80 percent
are reinterviewed the following quarter, while the remaining 20 percent are replaced by a new
randomly selected group. Each household is interviewed at most for four quarters and detailed
information is collected on expenditures, income, and demographics. Following Meghir and Weber
(1996) household level data for the available quarters are used in the estimation. The sample
employed in this paper covers the period 1982-1998. The first two years are excluded because the
data were collected with a slightly different methodology.

The CEX collects consumption data in each quarter of the survey. Labor supply and labor
income data, however, are gathered only during 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
variables are set equal to the data reported in the first interview. Consequently, in the estimation
I use quarterly variables computed using the first and last interviews.

Quarterly household consumption of singles is computed as the sum of food at home, food away
from home, tobacco, alcohol, public and private transportation, personal care, clothing, house
maintenance, heating fuel, utilities, housekeeping services, and transportation repairs, which is the
definition used in Attanasio and Weber (1995). Household consumption of couples is obtained
by subtracting the expenditure on goods that are clearly public consumption from the definition
used for singles, namely house maintenance, heating fuel, and housekeeping services. Quarterly
individual labor supply is calculated as the number of hours usually worked per week multiplied
by 13 weeks. The total amount of time that an agent can divide between labor supply and leisure,
T, is set equal to 1183, which is equal to 13 hours per day times 7 days a week times 13 weeks
a quarter.'® Quarterly leisure can then be computed as 7" minus quarterly labor supply. The
individual hourly wage rate is determined using three variables: the amount of the last gross pay,
the time period the last gross pay covered, and the number of hours usually worked per week in

the corresponding period. The after-tax wage rate is computed using federal effective tax rates

10The 13 hours per day are computed by allocating 8 hours to sleep, 1 hour to the time required to reach the
workplace, and 2 hours to exogenous household production. I also experimented with 12 and 14 hours per day. This
change has a small effect on the estimation of o, which can be explained by noting that, for any level of labor supply,
T determines the amount of leisure. However, the main findings of the paper do not change. An alternative approach
would be to use a time survey to compute 7' for married females and males, and for single females and males.
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generated by the NBER’s TAXSIM model. The gross interest rate is obtained compounding the
20-year municipal bond rate for the three quarters that separate the first interview from the last.
Household consumption, individual after-tax wages, and the gross interest rate are deflated using
a household specific price index. The index is calculated as a weighted average of the consumer
price indices published by the Bureau of Labor Statistics, with weights equal to the expenditure
share for the particular consumption good.

The identification result requires that at least one household member supplies a positive amount
of labor in two consecutive periods. Consequently, I drop from the sample couples in which the wife
does not work during at least one of the two quarters used in the estimation. For singles, I drop
a household if the head does not work in one of the two quarters. Households with children and
households in which the head is older than 65 and younger than 22 are also excluded. Households
with missing values in one of the variables defining the individual Euler equations and efficiency
condition are dropped. For couples, a household is not used in the estimation if the husband’s or
the wife’s labor supply is lower than 20 hours, or the wife’s real after-tax hourly wage is larger than
50 dollars. For singles, I drop a household if the head’s labor supply is less than 20 hours or the
real after-tax hourly wage is larger than 50 dollars.'’ Summary statistics in 1984 dollars for the

main variables are reported in table 1.

Table 1: Summary Statistics

Independent Variable Mean for Singles Mean for Couples
Real Consumption per Quarter 1563.8 2545.1
Head’s Labor Supply per Week 42.7 44.4
Spouse’s Labor Supply per Week - 32.1
Conditional Spouse’s Labor Supply per Week - 38.8
Head’s After Tax Wage per Hour 7.7 9.2
Wife’s Before Tax Wage per Hour - 6.6
Number of Observations 9464 5064
Number of Families 2366 1266
7 Results

To evaluate the performance of the identification result, individual preferences are initially esti-

mated for single agents using several specifications. First, preferences are estimated using standard

" The fraction of couples in which the wife’s wage is larger than 50 dollars is around 0.5 percent. The fraction of
single males and females is around 0.2 percent. The fraction of couples in which the wife works less than 20 hours is
5 percent of the sample. The fraction of singles in which the head works less than 20 hours is around 1 percent for
males and around 2 percent for females.
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household consumption Euler equations and the intraperiod condition. Under the assumptions on

preferences and heterogeneity of section 4, the two equations can be written as follows:

Cit1 h>7_1 <T_ht+l h)e ( —2n) Dt,h
E Dt [ st 1 606 2t+1,h —2t,h ﬁR s — 17 13
( Cth T — hep t+1’hpt+1,h (13)
E [log Cip —log ¢ — log (wt{h (T - h;h)) - a'zt,h} =0. (14)

This specification corresponds to the approach traditionally used by the intertemporal literature,
except that the intraperiod condition is included in the estimation to pin down the intraperiod pa-
rameter 0.'2 Second, preferences of singles are estimated using agent 1’s transformed consumption
Euler equations (10) and the identification result. Note that the transformed Euler equations (10)
contain the same information as equations (13) and (14), since they are obtained by substituting
the intraperiod condition in the standard Euler equations.

The standard estimation and the estimation based on the identification result will be imple-
mented using log-linearized as well as non-linear Euler equations. All specifications are estimated
with and without selection correction terms.

The results for the log-linearized version of the model are reported in table 2 for females and
table 3 for males. The estimates obtained using the identification result are similar to the ones
obtained using the standard method. The estimates for the coefficient p are about 1.7 for single
males and 5 for single females. The parameter o is precisely estimated only if the intraperiod
condition is added to the estimation as an additional moment condition. In this case the wife’s
o is around 0.15, whereas the husband’s is around 0.50. Note that in the estimation of couples’
preferences an intraperiod condition will be used in the form of the efficiency equation. This will
enable me to precisely estimate o.

The results obtained using the non-linear version of the model are reported in table 4 for single
females and table 5 for single males and are similar to the estimates obtained using the log-linearized
Euler equations. This suggests that the estimation results do not vary if measurement errors and
unobserved heterogeneity are generalized to the class that can be allowed in linear models. The
addition of the selection terms to the model does not produce significant differences in the results,
which are reported in tables 6, 7, 8, and 9. In all specifications the selection terms are never
statistically significant. This finding can be interpreted in two different ways. Either I am not able
to precisely estimate the labor force participation decision, or the unobservable heterogeneity in
the participation decision is independent of the Euler equation error term. In most specifications
both experience and its square have a statistically significant effect on the participation decision.
This suggests that the second interpretation is plausible and that selection biases should not have

significant effects on the estimation of individual preferences for couples.

12Theoretically, o can be estimated using only the standard household consumption Euler equations. But empiri-
cally o can be precisely estimated only if the intraperiod condition is added to the estimation.
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The main empirical results are the estimates for couples, which are obtained using the trans-
formed Euler equation (10) for the wife, the transformed Euler equation (11) for the husband, and
the efficiency condition (12). The results are reported in tables 10. The wife’s p is estimated to
be around 4.4, whereas the husband’s p is estimated to be around 2.5. Moreover, the difference
between the wife’s estimated p and the husband’s is statistically significant. The wife’s and hus-
band’s o are estimated to be around 0.28. Table 10 also reports the estimate of the mean relative
decision power under the assumption that the constants ¢ and §,,: in the measurement errors are
equal to zero. Note that the estimation of the model produces an estimate of the logarithm of the
expected value of p. The reported estimate is obtained by taking a first order Taylor expansion
of it. The mean relative decision power is measured to be around 0.82, but the standard errors
are five times as large. The last column of table 10 reports the results of the estimation of the
standard unitary model with separability between consumption and leisure. The estimate of p is
3.7, which is between the estimated p for married females and married males and within the range
of estimates obtained in the past.

Finally, to test the assumption of ex-ante efficiency, the individual Euler equations (10) and
(11) are also estimated without including the efficiency condition (12). Using a distance statistic
test with one degree of freedom, ex-ante efficiency cannot be rejected at any standard significance
level.

To understand which features of the data generate the differences in intertemporal elasticities
of substitution between females and males, consider a single agent. The parameter ¢ measures the
consumption budget share of this individual. In the CEX, the average consumption budget share
is around 0.25 for both single females and males. These numbers are consistent with the estimates
obtained in this paper which are between 0.12 and 0.55.

To determine how p is identified, for a given o define the composite good C' = ¢?I'~?. Note that
if a single agent decides to save one unit of C' in period ¢, she will be able to increase consumption at
t+1by Rey1 (pr /pe+1)” (we Jwisr )1_0. We can therefore interpret Ryy1 (pr /pev1)” (we Jwpsr)
as the gross return on C, where R;;; captures the return for investing one unit of C' in the
risk-free asset, and (p; /pir1)” and (w; /wye1)' ™7 measure the change in prices between ¢ and
t + 1 of the two goods that form C, weighted using the corresponding budget shares. Using the
log-linearized model, it is straightforward to show that 1 /p measures the percentage change in
Cii1 / C; generated by a one percent increase in Ry 1 (p¢ /pes1)” (wy Jwii1 )1_‘7. This elasticity can
be determined in the CEX by implementing an IV regression of the logarithm of Cj, 1 / C; on the
logarithm of Ryt (pt /pes1)° (we Jwisq )17‘7. If o is set equal to the average consumption budget
share, the estimated coefficient is 0.16 for single females and 0.56 for single males, which explains

the estimated heterogeneity in intertemporal preferences.!?

3] use an IV regression instead of an OLS regression to replicate the GMM estimation and to take

into consideration that labor supply is used to construct the dependent variable C' as well as the regressor
Rit1 (peyr /pe)7 (wiga Jwe)' ™7
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It is now straightforward to understand how the data generates a different p for males and
females. Consider two identical single households except that the first one has a female head whereas
the second one has a male head. Since males and females have identical o, these two households face
the same return on C' and given this return they choose Cy 1 / C; optimally. Consider an increase in
the rate of return. In the data both single females and males increase the ratio C_'t+1 / C;. However,
the increase in period ¢+ 1 consumption relative to period t is larger for males, which suggests that
females have a higher willingness to pay for a smooth consumption path.

Two remarks are in order. First, there is weak evidence of selection in the marriage market
based on individual preferences. In particular, agents that are at the extremes of the risk aversion
distribution are less likely to be married. Second, according to the results, the elasticity of intertem-
poral substitution for males is around twice the elasticity for females. Since in the proposed model
the parameter p is the coefficient of relative risk aversion for the composite good (ci)oi (T — hi) 1—02-’
the results also imply that females are more risk averse than males. In Mazzocco (forthcoming)
it is shown that the standard unitary model represents a good approximation of household in-
tertemporal behavior if and only if the individual preferences satisfy a generalization of Gorman
aggregation to an intertemporal framework. The heterogeneity in the estimated p implies that
Gorman aggregation is not satisfied. Consequently, simulations of competing policies based on the
standard unitary model are generally misleading, because they do not consider the full extent of
intrahousehold risk sharing and specialization that can be obtained if individual preferences are
heterogeneous.

One example is the evaluation of the adequacy of household saving at the time of retirement.
As shown in Mazzocco (2004), the effect of risk sharing on household saving can be divided into
two parts. First, individual members pool their earnings and consequently eliminate part of the
uncertainty faced by the household. Under convex marginal utilities, income pooling always has
the intuitive effect of reducing saving. Second, household members insure each other by allocat-
ing pooled income according to individual risk preferences and decision power. This insurance
component of risk sharing can have the counterintuitive effect of raising household saving. The
heterogeneity in risk aversion reported in this paper indicates that the insurance component ex-
plains a significant fraction of the accumulation and reduction of household wealth. However, as
shown in Mazzocco (2004), the unitary model, and therefore any simulation based on it, completely
ignores this component of risk sharing. The traditional justification for using the unitary model
in simulations in spite of this drawback is that there are no estimates that can be used to fix the
parameters that characterize the individual intertemporal preferences. The estimates provided in

this paper fill this void.
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8 Conclusions

In this paper it is shown that the preferences of each decision maker in the household can be
identified and estimated even if individual consumption is not observed. The main finding is that
there is a significant difference in individual preferences, with the wife exhibiting a greater desire
for smooth consumption.

The main implication of this result is that intertemporal decisions cannot be analyzed using a
unique utility function for the entire household, because this approach ignores important aspects
of intra-household risk sharing and specialization. This implies that any policy analysis related to
household intertemporal decisions should be implemented by characterizing each household member
by means of individual preferences.

The analysis can be extended in at least one directions. In this paper it is assumed that the
time devoted to household production is exogenously given. Under this assumption, it can be
incorporated in the available time T'. An important project which is left for future research is to
generalize the identification result to an environment that allows for endogenous choices of domestic
labor. In the meanwhile, empirical works should model T as a function of exogenous variables that
determine domestic labor. In this way, differences across households in domestic labor are captured

by the heterogeneity in T'.
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A Proofs

A.1 Lemmal

The following Lemma determines the condition under which the marginal rate of substitution
function ¢ can be inverted and therefore the consumption function g is well-defined.

Lemma 1 The function g (u_)tl, h,}) is well-defined if
b (e B ud (e, 7 = BE) =l (b, T — ) b (b, T — ) #0, (15)
for any realization of the exogenous variables.

Proof. For any realization of the exogenous variables define
d' (! 1Y @) = gt (cb, hY) — @b = 0.
dl
By the implicit function theorem, g (ml, hl) is well-defined if el # 0. Which implies condition
c
(15). =m

A.2 Proof of Propositions 1

Given the assumption that preferences are separable over time and across states of nature, the
household decision process can be divided into two stages. In the first stage, resources are optimally
allocated to each period and state of nature. Let Y;,, the optimal amount of resources allocated
to period ¢t and state w. In the second stage, the household chooses optimal consumption and
leisure in each period and state of nature given wt{w7 wgw, Dtw, and Y, according to the following
problem:

max M16§u1 (C%,w ltl,w) + MZBEUQ(C?,W lt%w)

1 2 1 2
Ct,u’ct,uﬂlt,w’ t,w

2 2
s.t. E PtwCi e < E Wt ) t,w+Yt7w
=1 i=1

The price of the private good, p; .., agent 1’s wage, wt{w, and agent 2’s wage, wﬁw, represent four

independent sources of exogenous variation. The fifth source of variation is Y; . It is important
to remark that Y;,, is endogenously determined and it is a function of the exogenous variables in
any period and state of nature. This has two implications. First, a change in one of the exogenous
variables at t' # t and w’ # w varies Y;,. Second, a change in an exogenous variable at t' # ¢ and
w' # w can vary household decisions in period ¢ and state w only through Y;,,. In the remainder
of the proof a change in Y}, should be interpreted as a change in an exogenous variable in period
t" and state o’ that varies Yy .

Consider first the case in which both agents work. Note that if the function g (@}, hi) can
be identified, the original marginal utilities can also be identified by means of the transformed

0
marginal utilities which are known. In the remainder of the proof it will be shown that a—_gl and
w
dg

ohl can be identified, which implies that g (wl, hl) can be identified up to an additive constant.
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Consider an arbitrary period ¢ and state w. Given w', w?, p, and Y, optimal household private
consumption, agent 1’s labor supply, and agent 2’s labor supply can be written in the following
form:

c=0C (wl,wQ,p,Y) Jht=ht (wl,w2,p, Y)  h? = h? (wl,wQ,p,Y) .
Agent 2’s transformed marginal utility of private consumption is defined as follows:
f2(C,w' b h?) =ul (C—g (o', h'), T —h?). (16)

By construction this equation is satisfied for any combination of w!, w?, p, and Y. Consider an
arbitrary w', w?, p, and Y. Let dw', dw?, dp, and dY be a small change in the exogenous variables

with the following properties: (i) dw; = %dp, which implies that dw;, = 0; (ii) dws, dp, and dY
p

are the solution of the following linear system:

oC oC wy  0C oC

—d —— 4+ — |dp+ —=dY =d

Ows w2+<8w1 D 8p) p+8Y ¢#0,
oh! Oht wy  Oht ot

had ] Z2dY = dh! =

g dws + <8w1 » ap ) dp + o7 d dh’ =0,
Oh? Oh? wy  Oh? oh?
—d ——+ —— | dp+ —=dY =dh* =
Ows wa <6w1 D Oop > P oYy 0

i.e., the change varies household private consumption, but agent 1’s labor supply and agent 2’s
labor supply stay constant. The change in f2 implied by dw;, dws, dp, and dY can be computed

14
of2 af:  _ of? of? ofe
2 — c c c 1 c 2 — c
df: 2C dC + 8w1dw1 + 8h1dh + 8h2dh 5C

Similarly, the change in u? implied by dw;, dws, dp, and dY can be written in the following form:

as follows:

dcC.

dcC.

du? = _aug

€ 92

Since equation (16) is satisfied for any w;, ws, p, and Y, the change in f? must equal the change
in u2. Consequently,

0 fc2 B Bug

oC —  oc2” (17)

af? . ou?
Je is known, —=

oC Oc?
Consider a change dw;, dws, dp, and dY with the following properties: (i) dw; = ﬂdp, which
p

Since is also known.

implies that dw; = 0; (ii) dws, dp, and dY are the solution of the following linear system:

oC oC wy  0C oC -

——d L T ) dp+ —=dV =dC =0
Ows w2+<8w1p +(9p> p+8Y ’
Oht Oht wy  Oht oht _
—d — — 4+ = )dp+ —dY = dh*
Ows w2+<8w1p + 8p> p+8Y 70,
Oh? oh? wy  Oh? oh?

E— _ _— Y fry 2 fry

8w2dw2 + <6w1 » + ap ) dp + aYd dh 0,

14 Alternatively, one could totally differentiate f2 with respect to the exogenous variables w1, ws, p, and Y and
then impose the constraints implied by the system of linear equations.
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e., the change varies agent 1’s labor supply, but household private consumption and agent 2’s
labor supply stay constant. According to equation (16), the implied change in f2 must equal the
implied change in u2. Consequently, the following equation must be satisfied:'®

0 fc2 ou? Og
ohl —  Oc2 Ohl”
a 2 2
Since L and ¢ are known @ is identified.

Oht Oc? " Ohl B w
Consider a change dwi, dws, dp, and dY with the following properties: (i) dw; # —1dp, which
p

implies that dw # 0; (ii) dw, dws, dp, and dY are the solution of the following linear system:

aC oC aC oC
~d 4 dp + ~—=dY = dC =
9 " T o M2 T 9y P T oy =0
oht oh! oh! oht
an ~dY =dh! =
By dwi + Jw 2dw2 + ap —dp + B% —d dh” =0,
Oh2 Oh2 Oh2 Oh2
—d d —d _dY =dh?> =0
du; T 90y M2 T 5, P T Gy !

i.e., the change does not vary household private consumption, agent 1’s labor supply, and agent
2’s labor supply. By equation (16), the implied change in f2 must equal the implied change in 2,

which implies that the following equation must be satisfied:

ofr _augﬁ
0wy 02 0wy '

2 2 o g
€ and 20 are known, —— 1is identified.
0wy oc 0wy
dg dg . - . . .
Since Ihl and Dor are known, the function g is identified up to the constant of integration. It
1 S ) )

is then straightforward to use g (wl, hl) to recover ug, uj, and from f! and f; up to the additive
constant of g.

It is important to remark that the proof requires that the following matrix of coefficients of the

linear systems:

Since

FoC 90 o
8w2 8p 81_/
an ont o
Ows Bp oY
at o one
L 8w2 8p 617 i

is of full rank. There are two cases in which this condition is not satisfied: (i) at least one of the
demand functions is independent of all the exogenous variables; (ii) the rows or columns are linearly
dependent. Since the first case is not realistic, only the second one will be discussed. The rows
of the matrix are linearly dependent if the variation in one of the demand functions generated by
changes in the exogenous variables provides no additional information conditional on the variation
in the other demand functions. The columns are linearly dependent if a change in one of the
exogenous variables provide no additional information on how the demand functions C, h', and
h? vary conditional on the variation generated by the other exogenous variables. This emphasizes

'5The steps used to derive this equation are equivalent to the steps used to derive (17).
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that the identification of individual preferences requires that independent variations in C, h', and
h? are observed and that the exogenous variables can generate it.

Consider the case in which only agent 1 supplies a positive amount of labor. In this case, h? is
always equal to zero and all the reduced-form marginal utilities are known except fl2. In the first
part of the proof, the equation defining ff and variation in h? were never used. Consequently, the
previous argument can also be applied to households in which only one agent supplies a positive
amount of labor by dropping h? from equation (16) and the corresponding linear equation from the
three linear systems. g (wl, hl) is therefore identified up to the additive constant and all marginal
utilities are identified except “12
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B Tables

B.1 Log-linearized Euler Equations for Singles.

Table 2: Log-linearized Individual Euler Equations for Single Females: Identification Result vs
Standard Methods.

Parameters Identification Standard
) 5.02 5.21
[2.49] [1.08]
o 0.30 0.12
[0.44] [0.07]
J-Statistics 15.2 37.9
P > 2 0.71 0.73
number of observations 1228

Asymptotic standard errors in brackets. All models are estimated with GMM using the following instruments: first
to second lags of after tax real wage growth, marginal tax growth; first to fourth lags of real consumption growth,
income growth, gross pay growth, labor supply growth, the household specific price index growth. All instruments
are calculated at the cohort level.

Table 3: Log-linearized Individual Euler Equations for Single Males: Identification Result vs Stan-
dard Methods.

Parameters Identification Standard
P 1.72 1.65
[0.96] [0.43]
o 0.08 0.55
[0.73] [0.26]
J-Statistics 9.5 33.8
P > 2 0.96 0.87
number of observations 1138

Asymptotic standard errors in brackets. All models are estimated with GMM using the following instruments: first
to second lags of after tax real wage growth, marginal tax growth; first to fourth lags of real consumption growth,
income growth, gross pay growth, labor supply growth, the household specific price index growth. All instruments
are calculated at the cohort level.
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B.2 Non-linear Euler Equations for Singles.

Table 4: Individual Euler Equations for Single Females: Identification Result vs Standard Methods.

Parameters Identification Standard
P 5.26 5.44
[0.57] [0.72]
o 0.08 0.31
[0.12] [0.06]
J-Statistics 14.6 34.7
P> ? 0.33 0.34
number of observations 1228

Asymptotic standard errors in brackets. All models are estimated with GMM using the following instruments:
first lag of after tax real wage growth; first to third lags of real consumption growth, marginal tax growth,
real gross interest rate growth; first to fourth lags of income growth, the household specific price index
growth; all instruments are calculated at the cohort level.

Table 5: Individual Euler Equations for Single Males: Identification Result vs Standard Methods.

Parameters Identification Standard

p 1.96 1.62
[0.63] [0.39]

o 0.45 0.51
[0.56] [0.24]

J-Statistics 5.5 20.9

P > 2 0.85 0.75

number of observations

1138

Asymptotic standard errors in brackets. All models are estimated with GMM using the following instruments:
first and second lags of labor supply growth; first to third lags of leisure growth; first to fourth lags of income
growth, log of real gross rate of return; third and fourth lags of real consumption growth; all instruments
are calculated at the cohort level.
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B.3 Log-linearized Euler Equations for Singles, Controlling for Selection.

Table 6: Log-linearized Individual Euler Equations for Single Females: Identification Result vs
Standard Methods Controlling for Selection.

Parameters Identification Standard
P 5.40 5.03
[2.27] [1.23]
o 0.16 0.10
[0.15] [0.05]
Inverse Mills” Ratio ¢ 2.12 4.24
[2.10] [3.45]
Inverse Mills’ Ratio ¢t + 1 —1.69 —4.47
[5.22] [3.93]
J-Statistics 14.22 33.5
P> 2 0.58 0.79
number of observations 1228

See note table 2.

Table 7: Log-linearized Individual Euler Equations for Single Males: Identification Result vs Stan-
dard Methods Controlling for Selection.

Parameters Identification Standard
p 2.14 1.70
[1.09] [0.31]
o 0.10 0.18
[0.20] [0.09]
Inverse Mills” Ratio t 0.19 —0.53
[0.75] [0.88]
Inverse Mills’ Ratio ¢t + 1 —0.65 4.62
[2.14] [3.76]
J-Statistics 9.3 33.2
P> 2 0.90 0.80
number of observations 1138

See note table 3.
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B.4 Non-linear Euler Equations for Singles, Controlling for Selection.

Table 8: Non-linear Individual Euler Equations for Single Females: Identification Result vs Stan-
dard Methods Controlling for Selection.

Parameters Identification Standard
P 5.41 5.13
[0.85] [1.11]
o 0.14 0.32
[0.19] [0.08]
Inverse Mills” Ratio ¢ —0.74 —0.50
[4.09] [2.34]
Inverse Mills’ Ratio ¢t + 1 1.29 2.33
[6.38] [4.36]
J-Statistics 14.9 32.6
P> 2 0.14 0.29
number of observations 1228

See note table 4.

Table 9: Non-linear Individual Euler Equations for Single Males: Identification Result vs Standard
Methods Controlling for Selection.

Parameters Identification Standard
P 1.90 1.84
[0.65] [0.29]
o 0.45 0.26
[0.35] [0.15]
Inverse Mills” Ratio t —0.40 2.08
[2.63] [2.65]
Inverse Mills’ Ratio ¢t + 1 0.47 —1.84
[1.76] [2.10]
J-Statistics 5.62 23.4
P> 2 0.59 0.44
number of observations 1138

See note table 5.
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B.5 Euler Equations for Couples.

Table 10: Individual Euler Equations for Couples with the Efficiency Condition.

Parameters Wife Husband Parameter Unitary Model
Difference with Separability
P 4.42 2.51 1.91 3.69
[0.43] [0.78] [0.88] [0.40]
o 0.29 0.27 0.02 -
[0.12] [0.13] [0.19]
I 0.82 - - -
[4.32]
J-Statistics 56.9 24.4
P> 2 0.33 0.55
number of observations 1266

Asymptotic standard errors in brackets. The estimate of u is obtained by computing a first order Taylor expansion
under the assumption that the constants in the measurements errors are equal to zero. All models are estimated with
GMM using the following instruments: first to second lags of marginal tax growth; first to third lags of wife’s and
husband’s gross pay growth; first to fourth lags of real household consumption growth, household income growth,
wife’s and husband’s after tax real wage growth, wife’s and husband’s labor supply growth.

Table 11: Individual Euler Equations for Couples without the Efficiency Condition.

Parameters Wife Husband Parameter Difference
1) 4.23 2.62 1.61
[0.43] [0.66] [0.78]
o 0.24 0.17 0.07
[0.13] [0.13] [0.18]
L - - _
J-Statistics 56.1
P > 2 0.36
Efficiency Test
Distance Statistics 0.8
P> ? 0.37
number of observations 1266

See note table 10.
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