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ABSTRACT OF THE DISSERTATION

Essays in Household Economics

by

Alexandre Fon
Doctor of Philosophy in Economics
University of California, Los Angeles, 2021

Professor Maurizio Mazzocco, Chair

This dissertation contains three essays in applied microeconomics, with a focus on

household decision-making.

In the first chapter, I study the effect of asymmetric information about income
on household decisions, resource sharing, and welfare. I proceed in four steps. In the
first step, I develop a theoretical model that accounts for the possible existence of
asymmetric information. The model predicts that households will partly mitigate the
welfare cost of asymmetric information by incentivizing the wage earner to provide
information about his or her true income. These incentives are provided by making
the consumption share increase with reported income: the wage earner’s consumption
share is high when reporting a high income and low when reporting a low income.
Second, I derive a new non-parametric identification result for this model. Third,
I estimate the model using a survey of Bangladeshi day laborers. The estimation
confirms the predictions of the model, providing evidence that the households in the
data are affected by asymmetric information. Finally, I conduct three counterfactual
analyses to document how asymmetric information interacts with policies and compute

the willingness to pay in each case.

In the second chapter, which is co-authored with Maria Casanova and Mau-
rizio Mazzocco, we show that the intratemporal and intertemporal preferences of each

decision-maker in the household can be identified even if individual consumption is

11



not observed. This identification result is used jointly with the Consumer Expenditure
Survey (CEX) to estimate the intratemporal and intertemporal features of individual
preferences. The empirical findings indicate that there is heterogeneity in intertemporal

preferences between wife and husband.

In the third chapter, I use a major reform of the parental leave system in
Quebec in 2006 to analyze how households make decisions related to parental leave. I
show that the introduction of a father’s quota - a policy designed to incentivize fathers
to take parental leave - was successful in more than doubling the proportion of fathers
taking some parental leave. However, the impact on the intensive margin was limited: in
80% of households, mothers take all the leave that is available to both parents. I also use
an administrative dataset to analyze the relationship between parental leave decisions
and income. In general, households with higher labor income take more parental leave
overall (summing the mother’s and the father’s weeks). However, fathers with higher

labor income take less parental leave.
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CHAPTER 1

Asymmetric Information and Hidden Income in

Households, with an Application to Bangladesh

Alexandre Fonll

1.1 Introduction

Analyzing the effect of policies on household’s decisions requires considering the prefer-
ences and behavior of individual household members. The collective model (Chiappori
1988, 1992) is an effective and widely used way of doing precisely that. The collective
model characterizes the household as a group of individuals, with possibly different pref-
erences, making joint and efficient decisions. It has been used to analyze a large number
of important economic questions, ranging from the optimal design of taxation systems
and social safety nets, to poverty reduction in developing countries, to the education
and labor force participation choices of women. To give a few examples, Low, Meghir,
Pistaferri, Voena (2018) use the collective model to analyze PRWORA a major reform
to the welfare system in the United States; Gayle and Shephard (2019) study opti-
mal income taxation and its relationship with family structure; Attanasio and Lechene
(2014) study PROGRESA, a conditional cash transfer to poor households in Mexico;

Website: https://alexandrefon.io. E-mail address: afon@ucla.edu. I am deeply indebted to my
advisor, Maurizio Mazzocco. I thank Bernardo Silveira, Rosa Matzkin, Sarah Reber, Moshe Buchinsky,
Adriana Lleras-Muney for their feedback and guidance. I also thank my colleagues Rustin Partow,
Vladimir Pecheu, Emmanouil Chatzikonstantinou, Sepehr Ekbatani and seminar participants at the
Bank of Canada for insightful comments and discussions. All errors are my own.
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Dunbar, Lewbel and Pendakur (2013, 2019) show that standard poverty indices can
underestimate child poverty; Voena (2015) and Chiappori, Fortin and Lacroix (2002)
show the link between marital contracts and female labor participation; Bronson (2015)
uses the collective model to explain the increased college attendance of women since
the 1970s. These examples highlight the prevalence and importance of the collective
model and, as a consequence, how crucial it is to carefully examine the assumptions

underlying the model.

An important assumption underlying the collective model is that household mem-
bers have complete information about each other’s income. However, there is evidence
that, for households in developing countries, asymmetric information is a source of in-
efficiency in the household. Field experiments, such as the one conducted by Ashraf
(2009) in the Philippines, document that household members spend cash transfers dif-
ferently depending on whether or not their spouse knows about that cash transfer.
Experiments have found similar results in many developing countries (e.g., Castilla and
Walker (2013), Hoel (2014), Ambler (2015), and Boltz, Marazyan, Villar (2019)). This
evidence indicates that if the standard collective model is used to answer policy ques-
tions, in particular in developing countries, it may lead to misleading conclusions. More
generally, the evidence indicates the need for a framework to better understand how

asymmetric information affects household’s decisions.

The main contribution of this paper is to provide such a framework and to use it
to study the effect of asymmetric information about income on household decisions, re-
source sharing, and welfare. In order to do this, this paper proceeds in four steps. First,
it develops a model of a household facing asymmetric information about the income of
the wage earner. The purpose of the model is to provide a framework to predict the
effect of asymmetric information on household outcomes, test for the presence of asym-
metric information, and conduct counterfactual analyses. Second, a new identification
result, specific to this model, states that individual welfare functions can be estimated
from consumption data. Third, the model is estimated using a sample of Bangladeshi
day laborers. The estimation provides evidence that the day laborers are affected by
asymmetric information. Finally, I conduct three counterfactual analyses to document
how asymmetric information interacts with policies and compute the willingness to pay

in each case.



In the model introduced in this paper, households are composed of wage earners with
short-term income shocks that are unobservable to other household members. While
households make efficient decisions, they are constrained by asymmetric information:
the households’ equilibrium allocations must be incentive compatible with the wage
earners’ preferences. Thus, the model relaxes and nests the complete information as-
sumption of the collective household model (Chiappori 1992) in order to account for

the evidence on asymmetric information provided by previous papers.

The model shows that households making efficient decisions can reduce the cost of
asymmetric information by incentivizing the wage earner to report their true income.
This incentive is provided by making the individual consumption share of the wage
earner increasing in the reported income. More precisely, if the wage earner reports
a low income, they will get a smaller share of household consumption and if they
report a high income they will get a bigger share of household consumption. As a
consequence, they have an incentive to reveal their income. This reduces the welfare
cost of asymmetric information. However, there will still be some cost caused by risk not
being shared efficiently because the individual consumption of the wage earner responds
“too much” to individual short-term income shocks. The main prediction that emerges
from the model is therefore that, under asymmetric information, the consumption share
of the wage earner will respond more to short-term income shocks than under complete

information.

The main modeling choice underlying this prediction is that households make effi-
cient decisions. The reason for modeling households in this way is that many papers
test and fail to reject efficiency in developing countries. Most relevant for the con-
text of my empirical results, Bargain, Lacroix, Tiberti (2018) document that data from
Bangladeshi households are consistent with efficient decision-making. Other examples
of papers that fail to reject efficiency in developing countries include Attanasio and
Lechene (2014) and Bobonis (2009). While these tests are designed with complete in-
formation in mind, the tests are still valid under asymmetric information. The reason
is that, under asymmetric information, income realizations act as a shift in the decision
power, but allocations are ex-post Pareto efficient for every realization. Altruism be-
tween household members and coordination through repeated interactions are the main

reasons that explain why households behave efficiently.



In order to bring the model to the data, a new nonparametric identification result
specific to this model shows how individual welfare functions can be recovered from
consumption data. In the data, consumption is typically observed at the household
rather than individual level. This is the main challenge to identification in this litera-
ture. In this paper, I show that the model is identified if two conditions are satisfied.
First, identification requires at least one ”assignable good” — a good observed at the
individual level. Second, identification requires observing both average income, which
is common knowledge in the household, as well as some measure of short-term income
variation that can be affected by asymmetric information. The identification result
also allows the effect of asymmetric information to be separately identified from other

factors impacting household members’ consumption shares.

The identification result is then used to estimate the model using a sample of
Bangladeshi day laborers and their households. This data set is particularly suitable
for the analysis for two reasons. First, families with day laborers are more likely to be
affected by asymmetric information. Indeed, day laborers’ jobs are often informal and
have high short-term income variation, making it difficult for other household members
to verify the day laborer’s daily income. Second, the dataset contains two crucial vari-
ables for estimation. The first is food consumption at the individual level, which will
serve as an assignable good. The second is short-term income variation, which is likely

not to be observed by the spouse in this setting.

The estimation provides evidence that the households in the data are affected by
asymmetric information. Since the model in this paper nests the case with complete
information, I can test whether complete information is rejected by the data. The
estimation shows that short-term income shocks lead to an increase in the day laborer’s
individual consumption share. This implies that household members are not sharing
risk efficiently and allows me to reject complete information. In order to confirm the
asymmetric information mechanism, I document that short-term income shocks that are
likely to be less observable by the spouse have a larger effect on individual consumption.
Specifically, I find that income shocks of day laborers that work outside their village have
a bigger impact. I also test the alternative hypothesis that the variation in consumption
share is driven by nutritional needs: day laborers that work more have higher income
and higher nutritional needs, which would lead to an increased consumption share. I

do this by dividing income variation between daily wage variation and days worked



variation. I find that income shocks due to variation in wages have a larger impact
than variation in days worked, which provides evidence that the results are not being
driven exclusively by nutritional needs. Overall, the evidence supports the model and

the specific informational mechanism.

The estimation of the model makes it possible to conduct counterfactuals. The
first counterfactual analysis quantifies the extra welfare cost if households do not make
efficient decisions and do not incentivize truthful income reporting. The goal of this
counterfactual is to help interpret past experimental results on asymmetric information.
Experiments are one-off situations, which household members might not have experi-
ence navigating. As a result, households in experiments might not be able to provide
incentives to mitigate the effect of asymmetric information. Therefore, experimental
results might overstate the effect of asymmetric information compared to when it is a
repeated issue facing the household. The simulation documents that without incentives,
the day laborer chooses to hide 44% of the unobserved income. The consumption share
of the wage earner varies considerably more in response to a short-term income shock
without incentives to report truthfully: an income shock 10% above average income
increases the wage earner’s consumption share by 4.4% without incentives and only
0.14% with incentives. Therefore, experiments might be considerably overstating the

cost of asymmetric information.

I then conduct two policy counterfactuals. First, I consider a guaranteed employ-
ment scheme. This policy is used in developing countries, such as Bangladesh and
India, to help poor workers through periods of low employment. The daily wage of
participants is constant and fixed nationally, and therefore is not likely to be affected
by asymmetric information. A policy simulation reveals that households are willing to
pay 0.3% of total yearly household income to remove asymmetric information through a
guaranteed employment scheme for a one year period. This indicates that, while asym-
metric information does affect households, the welfare cost is quite small. Households
are able to limit the welfare effects of asymmetric information by providing incentives
to report income truthfully. Second, I consider a tax on a good that can be consumed
with hidden income. I show that a 50% tax on such a good reduces the “extra” vari-
ance in consumption share due to asymmetric information from 26% to 16% of the total

variance in consumption share.



This paper contributes to three main strands of literature. First, this paper con-
tributes to the literature on cooperative models of intra-household allocations. In par-
ticular, it extends the standard collective model of the household, which was first intro-
duced by Chiappori (1988, 1992) and which is comprehensively reviewed by Chiappori
and Mazzocco (2017), to allow for asymmetric information. In addition, identification
results from this literature (Chiappori and Ekeland 2009; Blundell, Chiappori, Meghir
2005) are extended to the model in this paper. More broadly, this paper contributes
and builds on the literature on estimating collective models. The empirical specification
used to estimate the model is closest to the one in Cherchye, De Rock, Vermeulen’s
(2012) paper. Other papers that have structurally estimated the collective model in-
clude Browning, Bourguignon, Chiappori and Lechene (1994); Dunbar, Lewbel, and
Pendakur (2013, 2019); Mazzocco, Ruiz, and Yamaguchi (2014).

Second, this paper contributes to the literature on risk-sharing within the house-
hold. This paper provides evidence that households do not share risk efficiently. This is
consistent with the results of Dercon and Krishnan (2000) and Duflo and Udry (2004)
that find that poor households do not share risk efficiently in Ethiopia and the Ivory
Coast respectively. My paper highlights the importance of asymmetric information in
explaining this surprising result. In contrast to papers finding imperfect insurance,
Haushofer and Shapiro (2014) and Benhassine et al. (2015) find no evidence that the
gender of the recipients of a cash transfer affects household outcomes. However, in both
cases the cash transfers are given in the context of a large scale field experiment, and
therefore are likely to be common knowledge in the household. Dubois and Ligon’s
(2002) paper is closest to this paper. They also document that consumption shares
respond to short-term income shocks and test whether asymmetric information is the
cause. They conclude that asymmetric information is partly responsible for the ob-
served variation in consumption shares. This paper differs along several dimensions.
First, the source of asymmetric information Dubois and Ligon highlight concerns the
effort of household members when working, while this paper focuses on asymmetric
information about income. As a result, the testable implications that emerge from the
two models are different. Second, this paper not only tests for asymmetric information,
but also identifies and estimates the whole model, which then allows counterfactual
analyses to be conducted. Mazzocco (2007) proposes a model with imperfect insurance
within the household due to limited commitment of household members to future out-

comes: household members renegotiate their share of resources if their outside option



of leaving the household increases enough. While limited commitment can explain im-
perfect insurance for larger income shocks, short-term income shocks are unlikely to
significantly impact the outside option. Therefore, the asymmetric information mecha-
nism proposed in this paper is likely to be the more relevant mechanism for imperfect

insurance of short-term income shocks.

Third, many papers document the impact of asymmetric information about income
on household behavior in experimental settings. For instance, Ashraf (2009) shows that
individuals will spend windfall income differently depending on whether their spouse
knows about the income. In this situation, one of the spouses takes advantage of the
asymmetric information to consume goods that are more privately beneficial than if
the income had been shared with the other spouse. Other papers also find evidence
that asymmetric information matters: Castilla and Walker (2013); Hoel (2014); Ambler
(2015). These papers provide very useful evidence that asymmetric information matters
for household decisions. My analysis predicts that households that face asymmetric
information repeatedly (like those with day laborers) can reduce the cost of asymmetric
information through incentives. By contrast, experiments are typically one-offs and
situations household members have no experience dealing with. As a result, household
members are likely not able to coordinate to provide incentives in an experiment, as they
would in a repeated setting outside of the lab. Therefore, the experimental evidence
might be overestimating the impact of asymmetric information. An added benefit of
the modeling approach I take is that I can estimate the model, which makes it possible

to run counterfactuals.

The rest of the chapter is organized as follows: the second part develops the model of
the household. The third part derives an identification result for this model. The fourth
part describes the data. The fifth part specifies a parametric empirical specification in
order to estimate the model. The sixth part estimates the model and presents further

results and counterfactuals. Finally, the seventh part concludes.



1.2 Model

1.2.1 Setting

This section describes the economic setting of a cooperative household that faces asym-
metric information about income. The household is a two person household acting
cooperatively. Agent 1, the wage earner draws random income Y = ¢ + ¢ where g
comes from a continuous distribution F(g) that is common knowledge. The income
realization is not observed by agent 2, the home producer. Agent 1 has the possibility
to consume a consumption good h; before revealing his income. The consumption of
hy in this case is not observed by the household, allowing agent 1 to hide income and
pretend to have had a lower income realization. The income revealed to the household
is then used to consume two private goods (¢ and z) for each household member (c;,
xq for agent 1 and ¢y, x5 for agent 2) and a public good (X ). The model can easily be
generalized to a larger number of private and public goods. However, for the purpose
of identification, which will be discussed later, there needs to be at least one good that
is observed at the individual level in the data - ¢; here. 1 will refer to ¢;, x; and X as
“within-household” consumption. It is assumed that the preferences of agent ¢ in the
household can be represented by the following utility functions: U*(c;, z;, X)+v;(h;). In
this model, agents have different preferences over h; and the other private goods. This
reflects the fact that hiding income limits consumption. In particular, consumption that
would be observed by the spouse cannot be consumed with hidden income. Therefore,
we can think that in general, consuming the hidden good has a “cost” reflected in the

preferences, which comes from the fact that your consumption options are limited.

The presence of asymmetric information constrains the possible consumption al-
locations that can be reached in equilibrium. The allocations have to be incentive
compatible for agent 1 — i.e., he is weakly better off by revealing his true income than
by pretending to have a lower income and consuming the difference in incomes as hid-
den consumption. Subject to the incentive compatibility constraint, the outcomes are

assumed to be Pareto efficient. The household’s problem is the following?

2 A solution to the following problem will be Pareto efficient. However, the converse is not necessarily
true. The standard proof is based on the separating hyperplane theorem that applies to convex sets.
Here the set of possible allocations - that are both feasible and IC - is not necessarily convex because



max E; u(y, P,m)[U(cr, 21, X) +v1(h)] + (1 — (g, P, 7)) [U?(ca, w2, X) + v2(hs)]

ci xihi, X,i=1,2 Vj

(P1)
s.t. Cl+C2+p$1+p$2+7TX+th+qh2:g"i_,g vg

~
Uler, a1, X) + o1 (h1) > UM 2!, XT) + on (B, + 2 qy ) Vi <

In the above, the first constraint is the budget constraint and the second constraint
is the IC constraint. The IC constraint says that agent 1 must weakly prefer the
equilibrium allocation (on the left-hand side) to deviating by pretending to have a
lower income draw and spending the difference in income on the outside good (on the
right-hand side). p is the price of good x, 7 is the price of the public good and ¢ the
price of the hidden consumption good. u the decision power of agent 1. It can depend
arbitrarily on the average income g, the vector of private prices P = (p, ¢q) and 7. Here
it is assumed that agent 1 is egoistic (the IC constraint depends only on the preferences
of agent 1). However, it is easy to add “separable” altruism in this model: agent 1’s
utility is a weighted sum of his and agent 2’s egoistic utility functions. The predictions

of the model would be unchanged by adding this specific form of altruism.

There is a slight abuse of notation in the problem above. Technically, each decision
variable is a function of § since we have to solve the problem for each realization of
income. We suppress the function for ease of notation, but it is important to remember
that we are solving for a function for each of these decision variables. Note that if it
were not for the IC constraint, the household’s problems for any two realizations of y
would be independent. The IC constraint connects the problem for two realizations
and makes it such that maximizing the household’s expected utility is more difficult
than simply maximizing the utility at every realization of y. Such a naive approach
would not respect the IC constraint and, therefore, agent 1 would have an incentive to

deviate.

of the IC constraint.



1.2.2 IC constraint

The IC constraint in this specific form is a complicated object. Therefore, we can ma-
nipulate it to make it easier to deal with. Let us denote IC(7, ') the IC constraint for
a specific g and ' with g > 3/. Under the assumption that v(.) is weakly concave, it
is possible to show that for any g > 3 > 3", IC(y,y') and IC(y',9") imply IC(g,7").
Therefore, if the IC constraint holds locally, it holds globally. In other words, if agent
1 does not have an incentive to pretend to have income slightly below his true income
he does not have an an incentive to pretend to have any other income. If the distribu-
tion of income is discrete, any realization of income 3 appears only in two binding IC
constraints: with the value just above y and with the value just below g. Since here
the distribution of income is continuous, the IC constraint will constrain the derivative
of agent 1’s indirect utility. To show this, let us rewrite the IC constraint above in

terms of the utility level of within-household consumption when reporting income g,
Ug) = UHer(9), 21(9), X (9)):

~

0%@+mvmm>zﬁwm+mmmwv+y;y> Y

We can divide on both sides by 7 — ¢’. Rearranging, we get:

0'(g) = U)o walm(@) - vl(hj (7) + 55)

o > — vV g>9
y—y y—y
Taking the limit as /' goes to 7, we get
S (L Oh(y)
U/l > / h -
(5) 2 vl (m(@)(, ~ 5"
We can rewrite this in an intuitive manner:
~ .\ Ohy(y 1 -
07 0) + o} (1) Tt > 2o (s (5) (1)



This equation states that the marginal utility from revealing true income has to
be equal to or greater than the marginal utility from hiding income for agent 1. The
marginal utility from revealing true income is the sum of the marginal utility from
within-household consumption and the marginal utility from the change in hidden con-
sumption in the equilibrium allocation. Meanwhile, the marginal utility from hiding
income is simply the increased utility from consuming only the hidden consumption

good with the hidden income.

Integrating equation (1.1) on both sides with respect to § between some arbitrary g
and gjo (the smallest possible value) we get the following, where U} = U (c1 (o), 1(70), X (90))+
v1(h1(go)) is agent 1’s utility when he truthfully reports the lowest income realization

Yo-

UM er(§), 21(5), X(3)) + () — UL > / "o (1)t (1.2)

Yo

Note that in the special case where vi(h;) is linear, the RHS of equation (1.2)
becomes a linear function of § — gy. In that case, the IC constraint will restrict agent
I’s utility to increase linearly in income. The more general case in equation (1.3) is
similar. The main difference is that the slope of agent 1’s utility is not constant, but

rather decreases with hq(g) (under the assumption that v;(.) is concave).

For the remainder, I will assume that the IC constraint binds for all 3. Therefore,

[ will treat equation (1.3) as an equality.
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1.2.3 Solution

We can therefore rewrite the household’s problem as:

I e v E; w(y, P, U (er, 21, X) + vi(h)] + (1= (g, P,m)[U%(ca, w2, X) + va(ho)]

s.t. ci+co+pri+pro+ 71X +qhi+qhe =y+79y Yy

1 [Y
Ul(Cl,l’l,X> +’01<h1> > U& + 5/ 'Ui(hl(t))dt
40

We can take FOCs to solve this problem. A; and Ay are the Lagrange multipliers
associated with the budget constraint and the IC-constraint respectively. I will denote
by U the derivative of the utility function of agent i with respect to argument k. I also

will not write the decision variables as functions of y explicitly for ease of notation

(14 M) UL (er, 21, X) = Ny (1)
(1 = Ui (2,22, X) = Ay (c2)
(14 X)Us(cr, 21, X) = N (21)
(1= 1)U (c2, 22, X) = My (2)
(1 + X)Us (e, 01, X) + (1 — p)U3(co, w2, X) = A (X)

12



1
hi(y)

(14 X0, (s () = @At + Azgv’l(hl(y»

(1 — p)vy(he) = g (h2)

This set of equations defines the allocation for each income realization . The first
thing to note is that this set of equations is very similar to the set of equations we
would have if there was no IC constraint. In fact, apart from the FOC for hq, the other
equations are exactly the same that we would get if we solved the household’s problem
with Pareto weight on agent 1 being it + A\ and on agent 2 being 1 — . Normalizing
the Pareto weight to sum to 1, this would imply that the Pareto weight of agent 1 will

be ’I‘K‘; instead of p. Therefore, for all goods apart from h; the IC constraints can
be thought of as simply shifting the decision power of agent 1. This can be seen most

clearly in the modified efficiency rule:

,Uz+/\2 - Uf(CQ,I‘Q,X)
1—,u N Ull(Cl,.I’l,X)

Under complete information, we would have Ay = 0 for all income realizations.
However, with asymmetric information, the ratio of marginal utilities will deviate from

the ratio of Pareto weights.

Looking at equation (1.2), we can see that with a concave v(.), changing consump-
tion of hidden income can make the IC-constraint slacker or tighter. Therefore, it is
to be expected that the optimal consumption of h; would take this effect into account.
More precisely, what this tells us is that the marginal benefit of consuming h; has to
equal to marginal cost. This marginal cost has the usual BC term ¢\; and an additional
term. When )\, is negative, this cost is also negative, therefore the wage earner will

consume more h;. The inverse happens when A, is positive.

An important object in this set of equations is Ay. Ay/(1 4+ A2) is the additional

decision power of agent 1 for any given income realization. Solving for Ay, we find that:

13



(1 - M)U12(027$2aX) - NU11(01,901,X)
Ay = - _ 1_
? U11(017$1;X) M+( ,u)

U12(C27$27X)
U11(017$17X)

(1.3)

Ao, the multiplier on the IC constraint, has an intuitive form. We have seen that
the choice of ¢y, x1 and X is efficient for any given realization of y, with only the
decision power shifting. Therefore, A\, is simply how much the ratio of marginal utilities
deviates from the standard efficiency condition. Note that Ay can be positive or negative

depending on which marginal utility is “too high.”

For a given U, the set of FOCs above, along with the budget constraint and the
IC constraint, define the optimal allocation. Therefore, to completely characterize the

optimal allocation solving for Uy is the only remaining step.

Taking the FOC for U, we get:

Ey[_)‘Q] =0

Plugging in the expression for Ay given in equation (1.3) and rearranging, we get:

Ey

U12(C2,$27X) _ 2
Ullcl,xl,X 1—p

Therefore we find that even though the efficiency rule does not hold at each g, Uj
is chosen such that it holds on average.

1.2.4 Two-Stage Decision Process

A helpful tool to think about identification is to break down the household’s decision in

a two-stage decision process. It allows us to define a conditional sharing rule (this idea
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is standard in collective household models, for example Blundell, Chiappori, Meghir
(2005)). The sharing rule summarizes how household members share resources and,
therefore, selects one particular outcome out of the set of constrained efficient out-
comes. In that capacity, it serves the same purpose as the Pareto weights but with the
added benefits of being more clearly interpretable and not depending on the particular

cardinalization of utilities.

The two stages will be the following. In the first stage, the household jointly chooses
Ugs, hi, X and how to split the residual income between them. In the second stage, each
household member freely chooses how to allocate this income between the two private
goods ¢; and x;. More formally, denote by ¢;(P, 7, v,9), =:(P,7,v,9), hi(P,7,9,7) ,
X (P,m,y,y) the solution to the household’s problem. Then define the sharing rule:
r(P,m,y,9) =ca(P,m,y,7) + pri1(P,m,y,7). Then we will have:

r(Pr,5,9) =5+ 35— 7 X(P.w.3,§) — a(ha(P,7.5,9) + ha(P.7.3.9)) — (P17, 5,5)
from the budget constraint. The r* functions simply tell us how much of the residual in-
come after consuming the public good and the hideable good is given to each household

member 1.

Proposition 1. Let ¢f = ¢;(P, 7, 9,9), xf = z;(P,7,9,9), hf = h(P,7,5,y) , X* =
X (P, m,y,7) be the solution to the household’s problem defined in (P1). Then ¢;(P, 7,4, 7),
x;(P,m,7,7) solves:
max U;(¢;, x;, X)
it ‘ (1.4)
st. ¢+ pr;=r(Pm,y,7)

Proof for agent 2. For agent 2 this is a very simple proof by contradiction. Suppose
that the proposition does not hold for agent 2. Then there must be a ¢, x}, that respects
the budget constraint such that Us(c,, b, X*) > Us(ch, x5, X*). However, if that were
the case then the maximand in problem (P1) could be increased by replacing ¢ and

x3 by ¢, and 2/, while still satsifying all the constraints, which is a contradiction. [

For agent 1, we just need to be a little more careful because the utility for a given g
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is constrained by the IC constraint. In particular, an increase in the utility of agent 1
at a given income realization might not be feasible in the household’s problem because
of the IC constraint. However, the separabilityﬁ] of outside consumption h; means that
only the within-household utility level matters (U;) for the IC constraint and not which

goods are being consumed. Therefore, agent 1 will be optimizing in the second stage.

Proof for agent 1. Suppose that the proposition does not hold for agent 1. Then
there must be a ¢}, x) that respects the budget constraint such that Ui (¢}, 2, X*) >
Uy(cy, 7, X*). Then, since utilities are increasing in the various arguments, there
must a ¢/, x] such that Uy(c],z], X*) = Ui(c}, x}, X*) but ¢ + pz! < ri. Then,
we have leftover income that we can give to agent 2. For example, the bundle (],
xy, dy =5+ (r7 — (] + pxl)), x5, X*, hi, h}) will increase the maximand from the
household’s problem. In addition, the budget constraint holds by construction since
the extra consumption for agent 2 corresponds precisely to the left over income from
agent 1. Finally, the IC constraint will hold since it depends only on ¢; and x; through
the within-household utility level of agent 1 (U;) which has not changed. Therefore,
the maximand of the household’s problem can be increased while still respecting all

constraints, which is a contradiction. O

1.2.5 Indirect Utilities

We are going to define two relevant indirect utility concepts here. Again, this follows
Blundell, Chiappori and Meghir (2005) and Chiappori and Ekeland (2009). The first
indirect utility is called the conditional individual indirect utility. It is the maximized
value of program number (1.4) for some arbitrary values of r* and X. Therefore, it is
the value of agent i’s maximized utility as a function of p, r* and X and it is denoted
Vi(p,rt, X). Tt is called “individual” because it depends only on agent i’s preferences.

It is called “conditional” because it depends on X.

Obviously, if we know individual preferences V*(p,r%, X) and the decision process

r'(P,,y, ) we know everything there is to know about the household. However, as we

3Here we have strong separability, but weak separability would be enough for the identification
proof to hold.
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shall see, it is not possible to identify these two functions separately.

Instead of conditional individual indirect utilities, the identification will aim to
recover the conditional collective indirect utilities. This indirect utility is called “col-
lective” because it combines individual preferences and the decision process. It is still

called conditional because it still depends on X.

To get this function, two changes of variables are required. The first change of
variable is specific to the setting with asymmetric information. One specificity of this
setting is that the outside good h; has to be chosen in the first stage because it di-
rectly affects the IC constraint and not only through agent 1’s within-household utility
functionﬁ. Then, notice that h; enters the definition of the function p?, which will com-
plicate the identification. Therefore, we can make the following change of variables.
Denote y =g+ 9 —nX(P,m,y,9) —q(h1(P,7,9,79) + ho(P, 7,7, 7)) the residual income
in stage 1 after consuming the public good and the outside good. Then, as long as
the partial of residual income with respect to 7 is not 0 E| we can locally apply the
implicit function theorem to express g as some function ¢ of the other exogenous vari-
ables and residual income. We can then plug ¢ into the sharing rule. We then define
the new sharing rule function 7(P,7,y,9) = r(P,m, ¢(P,7,y,7),y) and we then have
(P, y,y) = 7(P,m,y,y) and 7(P,m,y,9) =y — 7(P,m,1y,7). Since residual income

is observed directly, this will not complicate identification.

The second change of variable is the standard one in collective models with public

consumption. We will vary the price of the public good 7 such that X is kept constant.
OX(P. J
OX(PT9:9) 4 o By the

implicit function theorem we can use the equation X (P, 7,y,7) = X to get 7 as some

Take a neighbourhood of some point (P, 7,y,7) where

function 1 of all the other exogenous variables and X. Then we can plug this function

into the sharing rule 7 to get the sharing rule as a function of public consumption X.

4h; has to be chosen in the first stage because the choice of h; can make the IC constraint tighter
or slacker, affecting the resource split. Therefore, it is similar to a public good because both household
members care about the consumption of that good.

°It would be 0 only if all the extra income would be used to purchase hi, hy and X, which seems
unlikely

17



Then we can define the conditional sharing rule:

p(P.y, 5, X) =F(P(Py,§,X),y.7) (1.5)
and the conditional collective indirect utility:

WHP,y, 5, X)=Vpp(Py 7 X)X) (1.6)

Three things are important to note here. First, we will have that p' = p(P,y, 7, X)
and p*(P,y,9,X) =y — p(P,y,7, X). Second, the collective indirect utility function is
the one that is relevant for welfare analysis because it summarizes the utility outcome
for agent ¢ of any policy, taking into account the redistribution within the household.
Third, since X (P, m,y,7) and ¥(P,y,y, X) are known functions, it is straightforward
to do the change of variable described above in either direction. In particular, if we
identify the conditional collective indirect utility it is easy to get the unconditional one

by replacing X by the function X (P, 7, y,7).

1.2.6 First Stage of the Household Problem

Now that we haveve defined the indirect utilities from the second stage of the household
decision process, we have the tools to write explicitly the first stage. The individual
indirect utility is the relevant concept when it comes to writing the first-stage in the
two-stage representation of the household’s problem. The household decisions in the
first stage are made knowing that in the second stage each household member will
maximize their utility given the choice of r, X and the value of p. Therefore, the
household knows that the choice of X and r will lead to individual utilities V(p, r, X).
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This allows us to write the first stage of the household problem:

 max E; u(g, P,m)[Vip,r', X) + v (k)] + (1 — p(g, P,m)[V(p, r?, X) + va(hy)]
rhi X, Vg

s.t. M+ X +qhi Fqho =G+

<

Vip,rt, X) +vi(h) >V0 /

1.3 Identification

As is common in collective models, a main challenge of identification is that the in-
dividual consumption of private goods is not observed separately for all the goods.
In particular, in this model, we will assume that we can observe the individual con-
sumption of one of the private goods (¢; with loss of generality) but not of the other
(x;). Rather, for consumption good x we observe only the household aggregate demand
xr = x1 + 2. Following the two changes of variables in the previous section, the situa-
tion is now very similar to Chiappori and Ekeland (2009). In particular, § can play the
role of a distribution factor. Therefore, one assignable good is sufficient to identify the
collective indirect utilities.ﬁ More precisely, the knowledge of ¢1, co, x = 21 + 29, X as
functions of p, m, y and g is sufficient to recover the welfare-relevant structure. Details

are given below.

1.3.1 Identification of the Sharing Rule

Denote A =

acl(Pay7gaX)/801<P7yag7X)

, B = ac?(‘P)yvg?X)/aC?(P?y7g7X)
dy

a5 dy 9y ’

aCl(Pa%ZLX) acl(PayvgaX) 8C2(P797177X) 802(1[)71/7@;)()
= D= )
¢ dy / dq and dy / dq

6Tn the terminology of the collective model, an assignable good is a good where the consumption
of each member is observed separately.
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Proposition 2. If A # B and C # D, then the knowledge of the continuous, dif-
ferentiable ¢y, co, © = x1 + 2, X as functions of P, m, y and g allows us to identify
the sharing rule up to an additive function of p and X. That is, two sharing rules
p(P,y,y,X) and p(P,y, 5, X) will be such that p(P,y, 7, X) = p(P,y,y, X) + f(p, X)

Proof. From the two-stage formulation we have that ¢;(P, y, v, X) = ¢ (p, p"(P,y, 5, X ), X).

Recall that pl(Pay>?j7 Q) = p(PayvgaX) and p2<P7y7g7X) = y_p(Payag7X) Then>

from the two-stage formulation, we have that A = PY and B = — Py where Py
P Pi
denotes the partial of the function p = p! with respect to y and similarly for . A and

_A
A-B

and p; = ﬁ. Similarly, from C and D we find that p, = aLD and p, = ﬁ. Note

B are known from the knowledge of the demand functions. Solving, we find p, =

that we are overidentified here since we find two independent expressions for pﬂ. We
recovered three of the partial derivatives of p. Therefore, if p and p’ are two sharing
rules, the difference will be in the form of f(p, X). Alternatively, we have identified p

up to an additive function of p and X.

1.3.2 Identification of the Collective Indirect Utilities

Proposition 3. Under the same conditions as proposition 2, the conditional collective

indirect utilities are identified up to an increasing transformation.

Proof. Corollary 8 and therefore proposition 7 from Chiappori and Ekeland (2009)
apply here. Proposition 7 gives conditions under which the collective indirect utilities

are identified up to an increasing transformation. These conditions hold here.

The first thing to note is that we have exactly the same structure as that paper

regarding the within-household utilities W* The difference between the two settings

"q and § enter this problem similarly to distribution factors in the collective model. This overiden-
tification leads to a natural test of the model that is similar to the well known test of proportionality
of distribution factors.
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is that this paper has asymmetric information. However, we have already seen that in
equilibrium this will affect the allocations of within-household consumptions the same
way a variation in the decision power would. In Chiappori and Ekeland, the decision
power can vary arbitrarily with the exogenous variables. Therefore, the decision power
varying in our setting is not an issue. In addition, thanks to our change of variables the
choice of h; does not affect the second stage. Finally, the exogenous variables that do
not have an equivalent in their paper (¢ and ) enter the the second stage only through

the sharing rule. Therefore, they are isomorphic to distribution factors in their setting.

Since the two settings are equivalent regarding within-household consumption, the
same conditions are necessary to apply corollary 8. More precisely, applying that result
requires the collective indirect utilities W* to be “separable through p*”. This simply

means that we need:

OW(P,y,5,X) 05 OW(P,y,5,X) dp'
dy oy oy Dy

To see why this holds in this setting, take derivatives of equation (1.6) with respect to
y and y. Intuitively, this separability simply means that the variables y and y enter
each agent’s indirect utility through the same function — the sharing rule. Since W is
separable through p’, we can apply corollary 8 and as a consequence proposition 7 of

Chiappori and Ekeland. Therefore the collective indirect utilities are identified. m

This next part will discuss more informally the identification idea. Many of the
arguments are adpated from Ekeland and Chiappori (2009) and Bluncdell, Chiappori,
and Meghir (2005).

Fix (p, X) for this part of the analysis. Recall that the vector P is the vector of the
prices for the private goods (p,q). We have the following:

OW'(P,y,§,X) JOW(P,y,§,X)
Y _ P 1.8
oy / dy Py ()
WP X) (WP 05.X) _ 07 100 (L9)
dq (9y dq ay .

The right-hand side of the equalities above are known. Therefore, we have identified
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the ratios of partial derivatives of the collective indirect utility. This is equivalent to
identifying the function W*(.) up to an increasing transformation at a fixed (p, X).
Given that this function describes preferences, it is to be expected that we would be
able to identify it only up to an increasing transformation. See the appendix for a proof
that knowing the ratios of partial derivatives is equivalent to knowing the function up

to an increasing transformation.

Note that the collective indirect utility can still vary arbitrarily with p and X.
Therefore, the knowledge of py, p,, p, has allowed us to identify the collective indirect
utilities W* up to an increasing transformation that can depend on p and X. Explicitly,
at this stage, we know that the relationship between two collective indirect utilities W
and W' that respect equations (1.8) and (1.9) must be the following, for some function

F* increasing in its first argument:

Wi(Py,§,X)=F (W P,y,5 X),p, X) (1.10)

At this stage, we do not know anything about %ﬁ,,g,x) and W. These

two partial derivatives are not constrained by equations (1.8) and (1.9). The goal
of this next part will be precisely to see what we can learn about these two partial
derivatives. Towards this goal let us pick one arbitrary function W that respects
equations (1.8) and (1.9). Obviously, this will not be an actual collective indirect
utility because at this stage we do not know anything about how W* varies with p and
X. The question then becomes: for a given Wi, can we recover a unique function F;
(up to an increasing transformation) such that the true collective indirect utility W*
is given by W (P,y, 9, X) = F"(Wi(P, Y, Y, X),p, X)? The rest of this section answers

positively and describes the steps.

OWH(P,y,y,X)
dp

Let us first focus on

(1.4) we find:

. By the envelope theorem applied to program

8Vi(p,ri,X)/5‘V"(p,ri,X)
ap o

:xi
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Now, using the relationship between W* and V* described in equation (1.6) we find:

OW'(P.y.§, X) /8Wi<P,y,g,X> _ Tt
ap 8@ p%

Then, since p' = p and p* = y — p we have: p, = p, = —p> and p; = p; = —pp.

Therefore, we get the following, where the right hand side is observable and known:

(‘9W1(P,y,gj,X)/@Wl(P,y,gj,X) 8W2(P,y,gj,X)/QWQ(P,y,g],X) _ritwx x(Py,g,X)
p 0 - Op 9y o Py
(1.11)
Now we want to identify the functions F*. From equation (1.10) we can express
the partial derivatives of W as functions of F* and W* and replace them into (1.11).
Recall that W; are functions that we have chosen and are therefore known. We get the

following;:

(8F1 owt | 8F1> / OF oW ( OF* oW N aF2> / OF? OW,  x(P,y,7,X)
owr dop ~ Op /) ow 9y Cow2 Op  Op /) oW? 0 Py

Rearranging, we get the following, where the right hand side is known:

6F1/6F1 <8W1>—1_8F2/8F2 (6W2)—1£_ oW jOWr oW oW
op I oW1\ 9y op/ow2\ 0oy /)  p; Op/ 9y = Op (3@ |
1.12

Since utilities can be identified only up to an increasing transformation, the best we
o OF"  OF"
can hope for is to identify the ratios v*(W*, p, X) = -,
p y V(W X) = / 57 }
that the solution to (1.12) in terms of the ratios is unique. Intuitively, since 7* depends

Then we must show

on only three variables but depends on (P,y, 7, X) we can expect there to be only

9y
one solution. In practice, this will be the case almost always. This is usually described
as “generic” identification in the collective model literature. See Blundell, Chiappori

and Meghir (2005) for a more precise discussion of genericity.

Let us provide some intuition as to why the solution to (1.12) is unique. Suppose,

by way of contradiction, that there are two solutions (y*,7?) and (y",7%). Denote
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§' =~' —~". Then we can take the difference of (1.12) for the two solutions to get:

oWt
Yy

aﬁﬂ>1:() (1.13)

1571
8 (V" p, ) 5

) - i)

Then, for any point at which 6°(W?, p, X) # 0 then 67 (W p, X) # 0 for i # j and we

can write (1.13) as:

log 61 (W, p, X) —log 62(W?,p, X) = log (81/{{1/8”{2) (1.14)
9y I 0y
This implies that the right-hand side must be equal to the sum of a function of
(W', p, X) and a function of (W', p, X). This will almost never be the case because
in general the partials of W depend on all the variables. Therefore, 51(W1, p, X) and
§2(W*,p, X) must be zero almost everywhere and the solution to (1.12) in terms of 7*
functions is unique. A more precise statement of why the property implied by (1.14)
is almost never satisfied can be found in the appendix of Blundell, Chiappori, Meghir

(2005).

OF?
oW "

we will have identified the functions F up to an increasing

If we can also

We have shown that we can generically identify the ratios 88—W /
) ) P
OFi | OF'
X | awi»
transformation. In fact, recovering this second pair of ratios of partial derivatives will

identify the ratios
be very similar to the first pair.

From the first stage of the household’s problem (1.7) we find that:

aVl(p,rl,X)/(?Vl(p,rl,X) N 8V2(p,r2,X)/8Vl(p7r2,X)
0X orl 0X or?

=T

Now, using the relationship between W* and V* described in equation (1.6) we find:

3WZ'(P,y,i/’,X)/(?W"(P,y,ﬂ,X) _ <0Vi(p,ri,X))/<8Vi(p, r%X)p,;) S
0X ay 0X ort Y Py

Then, since p' = p and p*> = y — p we have: px = px = —p% and p; = p; = —p3.
Also, recall that earlier we defined the function 1 that gives us the price of the public

good 7 as a function of the exogenous variables and the quantity of the public good X.
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Therefore, we get the following, where the right-hand side is observable and known:

an(PayagaX>/aW1<Payag7X) - 8W2(P7ya?LX)/(?WQ(P’?/,?],X) o Q/)(vaagaX)

0X o7 0X a7 N i
(1.15)
Then, use equation (1.10) to express the partials of W; as a function of F* and W, plug
the expression into (1.15) and rearrange (this is all exactly the same as for g‘fﬂ) to
get:

" /8F1 <awl> -1 9F?% ; QF? (8W2>—1:¢(P,y,gj,X)_8W1 oWt oWl ;OW?

_ — —+ =

oW1 X/ ow2\ 0 Py op /9y  Op/ 0Oy
(1.16)
Then, this equation will have a unique solution in terms of the ratios 2 3 i 6W1. The

argument is exactly the same as above. Therefore, we have generically identified the
ratios of partial derivatives of the functions F*. This implies (see appendix) that we
have identified the function F* up to an increasing transformation. Therefore, we have

recovered the collective indirect utility up to an increasing transformation.

Identification of Preferences for the Outside Good

The last remaining object is the preferences for the outside good, v;(.). Suppose for
now that we observe both hy(P,y,3,X) and hs(P,y,y, X) separately. Then, we can
recover the indirect utilities v} (P, y, 7, X) = v;(h;(P,y,7, X)) exactly. More precisely,
each choice of W*(P,y, 4, X) will determine uniquely the function v} (P,y, 7, X). Since
WY P,y,y,X) is identified up to an increasing transformation, v (P,y,y, X) is also

identified up to the choice of that increasing transformation.

While hs enters the household’s problem only through the preferences of agent
2, hy enters through the preferences of agent 1 and the IC-constraint. Therefore,
identifying preferences for the outside good will be different for each agent. However,
for both agents identification will rely on the tradeoff between utility from outside
consumption v;(h;) and within-household consumption V*(p, 7%, X). While V(p,r*, X)
is not identified, note that from (1.4) we have the following, where V' (p, r?, X) refers
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to the partial of V*(p,r?, X) with respect to the second argument :

i i ~ 8WZPy g, X
‘/2(p7p(Payaan)7X) /py

In the above equation ,0% is known. Therefore, each cardinalization of the collective

indirect utility W*(.) will correspond to exactly one Vi (p, p'(P,y,y, X ), X) function.

The next step is to understand each agent’s tradeoff between within-household and
outside utility. First, agent 2 will simply equalize the marginal utilities of consumption
within the household and outside of the household. The standard condition equating
the marginal rate of substitution to the ratio of prices will hold. To see this, simply
take the ratio of FOCs with respect to hy and with respect to r? in the first stage of
the household problem defined in (1.5). We get:

vy(ha)
Vi (p, 72, X)

This condition must hold at the solution of the household’s problem. Therefore, we can

replace hy and 12 by hy(P,y, 4, X) and p?(P,y,y, X) respectively:
vy(ha(P,y, 9, X)) = qVy (p, 0*(P.y, 9, X), X) (1.17)

Given a cardinalization of Wi(P,y, 7, X), the right-hand side of the equation above is
known. Therefore, we have identified the left-hand side as well. Finding the partial
derivatives of v3(P,y, 7, X) is now straightforward. Simply multiply the left-hand side
of (1.17) by the relevant partial of ho(P,y, 3, X'). That partial is known since we observe
ho(P,y, 5, X). For example:

ovy(P,y, 7, X)
dy

ah2<p7yag7X)

:'Ué<h2(P7yvgaX)) ay

We can recover all the partial derivatives of v3 (P, y, 7, X) in this way and then simply in-
tegrate. Therefore, for a given cardinalization of W?(P,y, 4, X), vi(P,y, 4, X) is unique

(the integration constant does not affect the household’s maximization problem).

For agent 1, the standard condition equating the marginal rate of substitution of
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within-household consumption and outside consumption to the ratio of prices will not
hold. Instead, for agent 1, the tradeoff between within-household consumption and out-
side consumption will be determined by the IC-constraint. Intuitively, the IC-constraint
tells us that the solution must be such that the increase in agent 1’s utility from a
marginal increase in § equals the increase in utility if agent 1 were to spend that
marginal ¢ only on h;. If that were not the case, agent 1 would be incentivized to hide
part of the income shock and spend it on h;. More formally, consider the first stage of
the household problem once again. The IC-constraint must hold at the solution. That

1S:

1 Y
WP 0.5:) + 00 (Pry. 5. ) = Vi + 1 / o (P, t, X))dt
y()

Take the partial derivative of the IC-constraint above with respect to y to get:

oW (P,y, g, X)
9y

8h1(P7y,g,X) _ 1) =0
9y q

+ Ui(hl(vaagaX)x

For a given cardinalization of W*(P,y, 7, X), the only unknown in the equation above
is v} (h1(P,y,9, X)), which we can therefore solve for. Then, just as for agent 2, we
can multiply by the relevant partial derivatives of hi(P,y, 7, X) to find all the partial
derivatives of v{(P,y,79, X) = v1(hi(P,y,y,X)). Finally, we can integrate to find the
unique v (P, y, g, X).

1.4 Data

1.4.1 Data Overview

The data used to estimate the model is the Bangladesh Integrated Household Survey.
This survey is a large survey of households in Bangladesh. The estimation focuses on
households with day laborers because these workers face a great deal of short-term
income variation. Therefore, they are particularly likely to be affected by asymmetric
information. The sample is restricted to households composed of two adults, the head

of the household and the spouse of the head, and their children, grandchildren or
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nieces and nephews under 25 years old [l Only households with at least one child
are kept. The purpose of this restriction is to have a homogeneous sample with two
main decision makers, which corresponds to the theoretical framework. The restricted
sample consists of 1,999 households observed in either 2012 or 2015. In the cases where
many household members work as day laborers, the analysis will focus on only one wage
earner. Whenever the head of the household works as a day laborer, the analysis will
focus on him. In the 4% of cases where the spouse works as a day laborer and the head

does not, the analysis focuses on her.

Table 1.1: Day Laborer Summary Statistics

Mean SD
Male 0.96 0.20
Age 41.5  10.6
Number of Children 225 1.14
No Education 0.64 0.48
Rural 094 0.24
Weekly Income ($ US) 129 6.81
Weekly Household Income($ US) 183 116
Days Worked in the Past Week 4.68 1.86
Weekly Hours 36.2  16.8
Works in Agriculture 0.72  0.45
Works In Own Village 0.89 0.31
Observations 1999

Notes: Summary statistics from BIHS (mean and standard devia-
tion) describing the day laborers and their households. The demo-
graphic variables (Male, Age, Number of Children, No Education)
refer to the day laborer. Rural is a dummy variable equal to 1 if the
household is rural. Weekly Income, Weekly Hours, Works in Agri-
culture, Days Worked and Works in Own Village refers to the day
laborer’s job. Weekly Household Income is average total household
weekly income.

'Table 1.1| presents some summary statistics for the day laborers and the households
that compose the main estimation sample. The day laborers are overwhelmingly male.
They are part of very poor rural households: the average weekly wage is less than 13
$US, and more than half of them have no education whatsoever. A large majority
work as agricultural day laborers. Other typical industries include construction and
transport. The typical arrangement in these households (Khandker and Mahmud 2012)

is that the head of the household works as a day laborer, while the spouse is in charge of

8 All household members that are not the head or the spouse of the head are referred to as children
from now on.
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generating some additional income through home agriculture or raising poultry. While
the male wage earner that works outside of the household earns more on average, his

income tends to be variable and depend heavily on the seasonal availability of work.

1.4.2 Crucial Data Features and Variable Description

Two non-standard features of the BIHS are going to be crucial to estimate the model.
First, for day laborers, the survey reports both average weekly income and income in the
seven days preceding the survey. Having these two measures of income is necessary to
construct a measure of short-term income shocks, which is the income variation that is
potentially affected by asymmetric information. Second, food consumption is reported
at the individual level. Therefore, it will serve as the assignable good that is necessary
to identify the model. Importantly, individual food consumption is reported in the 24
hours preceding the survey. The model describes how short-term income shocks affect
short-term consumption shares in the presence of asymmetric information. Therefore,
it is important to use a short-term, non-durable measure of consumption — such as food
consumption in the past 24 hours — as the assignable good. Clothing, which has been

commonly used as an assignable good in the literature, would not be adequate here.

Three categories of variables are going to be necessary to estimate the model: con-
sumption variables, income variables, and price variables. Starting with consumption
variables, the adult household members will consume two private goods: food ¢; and a
non-food composite private good z;. The BIHS contains a food consumption module
that is going to allow the construction of an individual-level food consumption variable
¢;. 'The module breaks down individual food consumption at each meal taken in the
household in the 24 hours preceding the survey. Only meals in which the day laborer
participates are kept to avoid issues with eating outside of the household. This module
can be combined with data on food purchased by the household in the last week to get
a precise measure of the food expenditures for each household member. The non-food
private composite good x; is constructed by summing expenditures on transport, com-
munications, energy, hygiene, and cosmetics. This composite good is observed at the
household level: 1+ x5 is observed, but not x; and x5 separately. The adult household
members also derive utility from a public good X: expenditures on children. This vari-

able is constructed as the sum of expenditures on food consumed by children, clothes
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for children and education expenditures.

As noted above, the survey asks day laborers to report both their average weekly
income (denoted y) and their income over the past seven days (denoted ys). From
these two measures of income, the income shock 7 is constructed as the ratio of the two:
Y= % Total household income Y is constructed as the sum of the day laborer’s average
weekly income and other income sources including wage income from other household
members, income from selling agricultural products and remittances. shows
histograms of the day laborer’s two income measures, as well as In(7), which is the way
in which the income shock will enter the empirical specification. The income shock In(g)
is quite symmetrically distributed around 0. Note that the distribution of income in
the last seven days is slightly to the right of the distribution of average weekly income.
This is explained by the survey recording information on day laborers only if they had
positive income in the past seven days. Most day laborers work in agriculture and are
affected by seasonal availability of jobs. Since they are not necessarily working all year
long, conditional on having worked in the past seven days, their income in the past

seven days is higher than their average weekly income.

Figure 1.1: Day Laborer’s Income

Day Laborer's Income Log-Ratio of Short and Long-Term Income
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Notes: the figure on the left is a histogram of the day laborer’s income in the past seven days
(ys) in blue and average weekly income () with a black outline. The values are in Taka/day.
75 Taka ~ 1 USD. The figure on the right is a histogram of the log-ratio of income in the
last seven days and average weekly income In(g) = (%5)

While there is some sample selection, conditional on the probability of working in a
given seven-day period, whether or not a day laborer worked in the seven days before
the survey is random. Therefore, if two day laborers that have the same probability of

working in a given seven-day period, whether they are included or not in the sample is
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random. In an effort to control for the unobserved probability of being in the sample,
one of the empirical specifications will include an indicator variable for agricultural day
laborers. The idea is that agricultural day laborers have more seasonal fluctuation in
job availability and therefore are more likely to be affected by sample selection. The
results, which are shown later, are unaffected by the inclusion of this indicator variable,

which indicates that sample selection is not driving the results.

In addition, the timing of the survey, which determines the specific seven-day period
over which income is reported, is a source of exogenous variation for the income shock.
It is unlikely that interviewed day laborers would manipulate their income in the week
before the interview or that the interviewers would systematically choose the date of
the interview in any particular way. Therefore, if the interview date is random, the
particular income draw over the past seven days should be random too. Of course,
since we do not observe income draws of zero, the income draw is not actually random.
However, conditional on the probability of being in the sample, the income shock can

be thought of as random.

Table 1.2: Consumption, Income and Prices

Mean SD
Consumption
Day Laborer Food (¢;) 39.7  17.0
Home Producer Food (c2) 327 154
Non-food Private Good (z7 + ) 37.3 164
Children’s Consumption (X) 56.1  46.8
Total Expenditures (F) 169.7  73.9
"Income T
Income in Last 7 Days (ys) 1473 778
Average Day Laborer Income (7) 128.8  66.4
Total Household Income (Y') 209.1 132.7
Prices
Food Price (p) 1.00  0.052
Children’s Consumption Price (7) 1.00 0.045
Observations 1999

Notes: Summary statistics (mean and standard deviation) describing
consumption, income, and price variables for the sample that is used
to estimate the model. All values are in Taka/day. 75 Taka ~ 1 USD.
The consumption variables are constructed by dividing expenditures
by the respective price index. Income in the Last 7 Days and Average
Weekly Income measure income of the day laborer. Total Household
Income measures total average household income. Price indices are
constructed at the village level.
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The final variables required for estimation are prices. The price of the composite
private good z; is normalized to 1. A Laspeyres price index for food is constructed at
the village level, using food items that are consumed by at least 10% of households.
The weights used to construct the price index are average expenditure shares across the
whole sample. A clothing price index is constructed similarly. The price of children’s
consumption is then a weighted average of the food price index and the clothing price
index. The weights are the average share of children expenditures on food and clothing,
respectively. Food expenditures and children expenditures are then divided by their
respective price indexes to get the final consumption measures. presents

summary statistics for the variables discussed in this section.

1.5 Empirical Specification

Although the model is identified non-parametrically, precise estimates require reducing
the dimensionality through a parametric specification. The parametric specification
is similar to Cherchye, De Rock, Vermeulen (2012). The indirect utility from the
consumption of food ¢; and the non-food composite private good z;, conditional on

expenditures on children X is assumed to be:

MM—¢m®
p

Vip, o' X) = + K In(X),

where o = af + oK and k' = k) + £} K with K the number of children in the
household. In principle, of, ¢ and x° could be functions of demographics. However, in
order to avoid overspecification, only number of children is allowed to impact o' and
k'. As a reminder, p is the price of food consumption ¢; and p’ is the budget allocated
to agent 7 to spend on private goods. The preferences for the private good correspond
to the preferences underlying Deaton and Muellbauer’s (1980) Almost Ideal Demand
System’] Using Roy’s identity, the Marshallian demand for food consumption ¢; can

9The notation o’ and ¢ in this paper is consistent with the notation in Deaton and Muellbauer’s
(1980) seminal paper.
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be derived.

¢ = [ + Bi(ln(p) — o' ln(p))]% (1.18)

Then, using the budget constraint from each agent’s second stage, the demand for

non-food consumption z; can be derived.

w; = p' —pe; = [(1—a') = B'(In(p") — o’ In(p))]p’ (1.19)

The demand for the public good can be derived from the first stage of the household’s
problem:
1 2
x =l P

W W (1.20)

These demand functions depend on the sharing rule p’. The sharing rule is deter-

mined in the first stage by the efficiency rule:

oV'(p,p', X) oV3(p, p*, X)
P A) g N PR
(:u 2) 6,01 ( ﬂ) apg
i 1
Using the fact that 8‘/1(&? X) 5 and that p = p! = y — p, we get the following
p'p
expression for the sharing rule p:
Y
= 1.21
’ 1 ¢ plen—sy L= H) 2
+p 1 2) —
(1 + A2)

Following Browning, Chiappori and Lewbel (2008), the decision power of agent 1

for a given realization g is assumed to take a logistic form:

ptdo exp(nIn(g) + 7o n(y) + a3 n(E) + 7 n(Y) +pD)
L2 T+exp(nng) + @) +y3(E) + v Wn(Y) +ypD)

(1.22)

Note that under the standard collective model, which assumes efficiency, the decision
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power should not vary in response to short-term income shocks. If the decision power
varies with short-term income, this implies imperfect insurance in the household, which
contradicts the efficiency assumption of the standard collective model. Therefore, under
complete information, we would expect the decision power not to vary with income

shocks ¢ and therefore we would have Ay = 0 and v, = 0.

The decision power is allowed to depend on the wage earner’s average income . In
general, the decision power can also vary across households. In order to capture some
of that variation, the decision power can depend on a vector of demographic variables

D and on total household income Y.

The decision power is also allowed to depend on total household expenditures E: the
sum of all private and public expenditures in the household. This variable is included to
capture potentially different risk aversions between the two adults in the household. For
example, if the wage earner is less risk averse than the home producer, insurance within
the household would imply that the wage earner’s consumption share be greater when
total household expenditures E are high. Short-term total household expenditures F
and short-term income shock 7 of the wage earner are likely to be correlated. Therefore,
controlling for E is important to avoid a bias in «; and potentially overestimating the

effect of asymmetric information.

The parametric specification of the decision power in equation (1.22) gives:

+ A ~ m
li - ; = exp(71 In(y) + 12 In(y) + 13 In(E) + 72 In(Y) +vp D)

Plugging this into equation (1.21) gives us an expression for p as a function of variables
in the data:

exp((B2 — B1) In(p) + 7 In(9) + v2 In(y) + 3 In(E) + 1 In(Y) +vpD)

L+ exp((F2 = A1) In(p) + 71 In(g) + 72 n(y) + 73 In(E) + 74 In(Y) + 70(113)23)

Finally, this equation for p can be plugged into the demand equations (1.18), (1.19),

and (1.20) to get closed-form solutions for demands as functions of data and parameters.
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This system of equations can then be estimated. To be more precise, we will model
(c1, o, = 21 + 29, X) as observable functions of (p, 7, vy, 9,9, F,Y, D). Additive errors
are added to the demand equations to account for unobservable heterogeneity. The
system of equations is estimated with a feasible generalized nonlinear least squares
estimator. Note that this estimator allows for correlated errors across the different

goods.

1.6 Results and Counterfactuals

1.6.1 Main Result: the Effect of Asymmetric Information

Since complete information is a special case of the model, the estimation results provide
a natural test for asymmetric information. Under the null hypothesis of complete
information, the effect of the income shock should be zero. Therefore, if the effect of
an income shock on the decision power is positive and statistically significant, we can

reject complete information.

The main estimation results are given in [Table 1.3] The first and second columns
correspond to the estimated coefficients and corresponding standard errors when only
total household income Y is included in the decision power. The third and fourth
columns correspond to the case where two other demographic variables are included:

an indicator variable for whether the day laborer works in agriculture and the number
of children in the household.

The first thing to note is that the estimated coefficient of the income shock 7 is, in
fact, positive and statistically significant. This allows us to reject complete information
and provides evidence that these households are affected by asymmetric information.
The last row of the table quantifies the effect of an income shock: in the baseline
specification, a one standard deviation income shock above the mean increases the

consumption share of the wage earner by 0.49 percentage points.

The baseline specification and the specification with the additional demographic
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Table 1.3: Structural Estimation Results

Baseline specification Demographic Controls
Coef. SE Coef. SE
Decision Power
71 [Income Shock] 0.030%* 0.0099 0.031* 0.0098
~2|Average Income] 0.031%* 0.0089 0.031* 0.0089
73| Tot. Expenditures] -0.20* 0.014 -0.21* 0.014
~4|Total HH Income] 0.34* 0.015 0.32* 0.016
vp1[Works in Agr.| 0.011 0.0095
~vp2|Number of Kids] 0.12* 0.022
" Private Preferences
ozé Constant] 0.84%* 0.032 0.82% 0.032
a;q[Number of Kids| -0.011* 0.0017 -0.023* 0.0028
St -0.060* 0.0046 -0.052* 0.0044
a?[Constant] 0.15* 0.068 -0.035 0.093
af|Number of Kids] -0.053* 0.0049 0.059* 0.025
3 0.26* 0.037 0.27* 0.039
- Public Preferences
kg|Constant] 0.0061 0.078 0.059 0.065
k1 |[Number of Kids| 0.18* 0.030 0.15% 0.022
Ii; Constant| -0.068 0.19 -0.35% 0.17
7 [Number of Kids] 0.36* 0.070 0.54* 0.065
N 1999 1999
1 SD Income Shock 0.49 p.p. 0.48 p.p.

Notes: The model is estimated using a feasible generalized nonlinear least squares estimator. *
indicates that the coefficient is significant at the 5% level. Columns 1 and 2 give the results
(estimated coefficient and asymptotic standard errors) for the baseline specification without de-
mographic controls in the decision power. Columns 3 and 4 give the results for the estimation
with demographic controls (a dummy for whether the day laborer works in agriculture and the
number of children) in the decision power. The expressions in brackets refer to the objects that
are related to the respective parameters (see equations 18-23). The last row indicates by how
much the consumption share increases in response to an income shock one standard deviation
above the mean.

controls are extremely similar for most coefficients. In particular, the addition of these
demographic controls does not affect how the decision power varies with the income
shock. The fact that the estimation is not sensitive to the inclusion of demographic
controls provides some evidence that the results are not being driven by unobserved

heterogeneity across households.

The estimation of the preference parameters suggest that wage earners and home
producers have different preferences. The wage earner prioritizes food consumption,
as can be seen by the large of relative to a3. The home producer also has a stronger

preference for expenditures on children, consistent with previous results in the literature.
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1.6.2 Work Location Heterogeneity

Some households are likely to be more affected by asymmetric information than others.
In particular, if the wage earner works farther from home, income shocks are likely to
be less observable to other household members. Then, in order to be incentivized to
report truthfully, such a wage earner’s consumption share would be more responsive to

income shocks.

Analyzing heterogeneity in the response of consumption shares to income shocks
serves two main purposes. First, it provides an additional test for whether the asym-
metric information mechanism is driving the main results. The prediction under asym-
metric information is that the response of consumption shares to income shocks would
be larger for wage earners working far from home relative to those working close to
home. The heterogeneity analysis tests this prediction. Second, identifying households
that are likely to be more affected by asymmetric information could help target public

policies aimed at reducing the effect of asymmetric information.

The work location heterogeneity is modeled by allowing the effect of income shocks
on the decision power to be different for two groups: those that work far from their
home and those that work near their home. Specifically, 11% of wage earners work
outside of the union in which they hVEETI. The model is reestimated allowing the effect

of income shocks on decision power to be different for these wage earners.

More formally, d is defined to be equal to 1 if the wage earner works outside of the
union in which they live, 0 otherwise. The main empirical specification is augmented
by having v, = 710 + 711 X d and including d additively in the decision power equation.
This is the only change to the model in the baseline heterogeneity analysis. In a second
analysis, in addition to the baseline changes, the effect of other variables on decision
power is also allowed to differ for the two subsamples by having v; = vio + Vi1 X d for
1= 2,3,4.

The results are presented in The first two columns correspond to the case

10Unions are the smallest administrative unit in Bangladesh. There are 4562 unions in Bangladesh,
with an average area of 32 square kilometers.
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Table 1.4: Work Near Home vs. Work Far From Home

Shock Interaction All Interactions

Coef. SE Coef. SE
Work Near (d =0)
Y10[Income Shock] 0.018 0.0100 0.022%* 0.010
20| Average Income] -0.0038 0.011 -0.013 0.012
730/ Tot. Expenditures| -0.20%* 0.013 -0.19%* 0.014
v40| Total HH Income] 0.35* 0.015 0.36* 0.015

“Work Far («=1)

v11[Income Shock] 0.10* 0.022 0.081* 0.033
v21|Average Income] 0.045 0.031
731 Tot. Expenditures] -0.055 0.038
v41| Total HH Income] -0.048 0.033
701|Constant] -0.45%* 0.11 -0.024 0.22
N 1999 1999

Notes: The model is estimated using a feasible generalized nonlinear least squares estimator. *
indicates that the coefficient is significant at the 5% level. Columns 1 and 2 give the results
(estimated coefficient and asymptotic standard errors) when only the income shock variable is
interacted with the dummy for work location. Columns 3 and 4 give the results when all variables
in the decision power are interacted with the dummy. The expressions in brackets refer to the
objects that are related to the respective parameters (see equation 23). The top panel (above
the dashed line) is the parameter value for those that work near home. The parameter values for
those that work far from home is the sum of the value in the top panel and the associated value
in the bottom panel (e.g. v10 + v11). 210 day laborers work far from home and 1789 near home.

where only the effect of the income shock is allowed to vary across the two subsamples.

The second pair of columns correspond to the case where all the variables are interacted.

The results provide strong evidence in favor of the asymmetric information mecha-
nism presented in this paper. Consistent with the effect of asymmetric information, the
wage earners’ consumption increases significantly more with income shocks for those
that work far from their home. In fact, the magnitude of the effect is 4 to 5 times larger,
depending on the specification. In addition, note that the effect of the other variables
on decision is not statistically different for the two subsamples of wage earners. This
helps address the concern that the difference in the effect of income shocks is being

driven by selection or preference heterogeneity.

The large difference in the effect of income shocks for the two subsamples suggests
that households are affected quite heterogeneously by asymmetric information. As
suggested by the results in table 2, this heterogeneity is likely to be the result of variation
in how observable income shocks are to other household members. In addition, variation

in altruism or preferences for hiding income might also be important dimensions of
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heterogeneity to consider. Overall, this suggests the importance of targeting policies to

reduce asymmetric information appropriately.

1.6.3 Daily Wage and Days Worked Variation

A possible alternative explanation for the previous empirical results is that consumption
shares and income shocks are correlated because more resources are needed by the wage
earner when working more. This is particularly a concern because the assignable good
being used to identify the decision power is food consumption. Since most of the wage
earners work in manual labor industries, it is likely that when they work more they

have higher nutritional needs.

In order to show that nutritional needs are not the main explanation for the empir-
ical results, income variation is separated between daily wage and days worked varia-
tion. The prediction is that if nutritional needs are driving the results, the variation
in consumption shares should be explained by the variation in days worked. If, on the
contrary, asymmetric information is driving the results, the variation in consumption
shares should be explained by the variation in daily wage. The reasoning is that nutri-
tional needs of a worker will depend more on the number of days worked than on the
daily wage. In addition, daily wage variation is likely to be less observable by other
household members than how many days the wage earner worked. Comparing the ef-
fect of wage variation and days worked variation could therefore serve as a test of the
asymmetric information mechanism, even in the absence of nutritional needs. Here, the

comparison serves the added purpose of ruling out an alternative mechanism.

Separating daily wage and days worked variation requires observing measures of
these variations. The measure of the short-term income shock that has been used up to
now is the ratio of income over the last seven days (y,) and average weekly income (7):
y= % Income over the last seven days was constructed from the survey data as the
product of number of days worked in the last seven days (y4) and average daily wage
in the last seven days (yw): ¥s = Ya X Y- Since the income shock enters the decision

power expression through a logarithmic function, it is natural to divide the wage and
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Figure 1.2: Daily Wage and Days Worked Variation
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Notes: the figure on the left is a histogram of the number of days worked in the last seven
days by the day laborer. The figure on the right is a histogram of the day laborer’s average
daily wage over the last seven days. The daily wage is in Taka. 75 Taka ~ 1 USD.

days variation using:

() = (=) — n(y,,) + In(y) — In(y)

Then we can reestimate the model by including 71, In(y.,) + 14 In(y4) in the expression
for the decision power instead of just vy In(7) E If the results are not being driven by

nutritional needs, we would expect a large and positive ~y,,.

plots the histograms of the two sources of income variation. The main
takeaway is that days worked varies quite a bit and does not seem to follow the usual
five-day work week that is common in developed countries. This is an important point
because without significant days worked variation it would be impossible to compare

the effect of the two sources of income variation.

The estimation results for the decision power are given in [Table 1.5] They rule
out nutritional needs as the driver of the empirical results in the main specification.
Consistent with the asymmetric information mechanism, the coefficient on daily wage
is positive and significant. In fact, the estimated coefficient for daily wage is twice as

large as the one for days worked. The last two rows allow a more intuitive comparison

HSince 42 In(7) is already in the main specification, there is no need to include another term for it.
Simply note that in the new estimation the coefficient on In(y) will correspond to 72 — 71 from the
original specification.
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Table 1.5: Daily Wage vs. Days Worked Variation
Coefficient Standard Error

Yw|[Daily Wage] 0.050%* 0.015
71a[Days Worked| 0.022* 0.011
v2|Average Income] -0.00029 0.011
73| Tot. Expenditures] -0.20* 0.014
74| Total HH Income] 0.34* 0.016
N 1999

Yw — Y14 (pval) 0.28 0.069
1 SD Shock (Wage) 0.33 p.p.

1 SD Shock (Days) 0.17 p.p.

Notes: The model is estimated using a feasible generalized nonlinear least squares
estimator. * indicates that the coefficient is significant at the 5% level. Columns
1 and 2 give the results (estimated coefficient and asymptotic standard errors). The
expressions in brackets refer to the objects that are related to the respective parameters.
The seventh row reports the difference between the parameter on the daily wage and
the parameter on the number of days worked, and the associated p-value. The second-
to-last row indicates by how much the consumption share increases in response to a one
standard deviation increase in the daily wage. The last row indicates by how much the
consumption share increases in response to a one standard deviation increase in days
worked.

of the magnitudes. A daily wage one standard deviation above the mean leads to a
0.33 percentage point increase in the wage earner’s consumption share. Similarly, a
one standard deviation increase in the days worked leads to a 0.17 percentage point
increase in the wage earner’s consumption share. This clearly shows that the variation
in consumption share in response to income shocks results from daily wage variation,
more so than from days worked variation. Therefore, the analysis is consistent with

asymmetric information as the main mechanism, rather than nutritional needs.

1.6.4 First Counterfactual: A Naive Approach to Asymmetric Information

The model presented in this paper emphasizes that cooperative households can reduce
the cost of asymmetric information by incentivizing wage earners to reveal their true
income. The empirical results provide evidence that the households do in fact behave
in this way. However, this raises the question: what would be the welfare cost for
households if they did not incentivize truthful income reporting” This question is
important because it can help shed light on the experimental results on asymmetric

information. Experiments are typically one-offs and situations household members

41



have no experience dealing with. As a result, household members are likely not able to
coordinate to provide incentives in an experiment as they would in a repeated setting
outside of the lab. Therefore, experiments might overstate the cost of asymmetric

information.

Wage earners that are not incentivized will choose to hide some income. How much
will depend on their preferences for hiding income. Therefore, quantifying the welfare
cost for a “naive” household of not incentivizing the wage earner requires estimating
preferences for hiding income. The identification result states that these preferences
can be estimated if a hideable good is observed at the individual level. A hideable good
is simply a good that can be consumed without other household members’ knowledge.
Here the hideable good will be betel nuts, a widely used stimulant in Bangladesh, similar
to tobacco. Individual level consumption of betel nuts is observed. 671 out of the 1999
day laborers consume betels nuts and therefore the counterfactual analysis will focus

on this subsample.

The counterfactual simulation then proceeds in two steps. In the first step, prefer-
ences for betel nuts (denoted hq) are estimated. The parametric specification is chosen
to be v'(hy) = 7 In(h1). A closed form solution for h; as a function of parameters can
be derived by combining the first order condition for the hideable good (1.24) and the
partial derivative of the incentive compatibility constraint from the first stage of the

household’s problem with respect to g (1.25):

8V1(p,p1,X)+ A 1,

/ avl(p’ pl7X) 8p1 ahl /
’U1<h1) = 3—pla_g -+ 8_gvl(h1) (125)

The choice of functional forms for the utility functions gives us:

(0 +9) = /(o + )2 — A
2y

h1:7'1
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Estimating 7 using this equation would require knowing v, and the other parameters
that go into p and \y. Obviously, the true values are unknown. However, since these
parameters have already been consistently estimated in the main estimation results,
the estimated values can be plugged in instead. 7; can then be consistently estimated
using a linear least squares estimator. However, the two-stage estimation means that

the standard errors for 7, have to be bootstrappedlﬂ.

The second step of the counterfactual is to simulate the behavior of wage earners
that are not incentivized to reveal their income. Without incentives, the wage earner
will decide how much to hide based on the preference for hiding income relative to

revealing income. This choice is determined by the following first-order condition:

Vi(p, p', X) 0p*

Ui(hl) = 851 ay

p* is the sharing rule in this naive scenario, where the within-household consumption

share does not vary with reported income. Therefore, compared to equation (1.23),
the only difference with this modified sharing rule is that it imposes 73 = 0. The
intuition is that the wage earner will choose to hide until the marginal utility from
hiding is equal to the marginal utility from reporting truthfully. The marginal utility
from reporting truthfully is equal to the product of the marginal increase in the wage
earner’s share of resources and the marginal utility increase from the extra resources.

Given the functional forms, this gives us:

Py
T1

h =

where h{ is the counterfactual value of the betel nut consumption. This equation
determines the maximum the wage earner would like to hide. In order to have a
more realistic simulation, the wage earner is constrained to hiding a maximum of 10%
of income over the past seven days in the baseline simulation and 20% in a second
simulation. This reflects the fact that only part of the income is unobservable to other

household members and can be hidden.

The results are presented in [Table 1.6, When wage earners can hide up to 10%

2T have not finalized the bootstrap. For now I do not report standard errors.
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of income, they hide on average 44% of that 10%. 15% choose to hide the maximum
amount they can hide. When they can hide up to 20% of income, they hide on average
26% of that 20%, and 4.3% choose to hide the maximum amount they can hide.

Table 1.6: Counterfactual Analysis Results

Unobservable Income | 7 % Hidden Share hiding all
10% 0.11 44% 15.1%
20% 0.11 26% 4.3%

Notes: The rows correspond to a simulation where 10% and 20% of income are not observed by the
spouse, for the first and second row respectively. The first column is the estimated coefficient for
71 - the preference parameter for the hideable good. The second column gives the average share of
unobservable income actually hidden. The third column gives the share of day laborers hiding all the
unobservable income.

Interestingly, wage earners choose to report a large portion of the income they could
have hidden, even in the absence of incentives. This reflects a preference for goods that
are consumed in the household, such as food and other essentials. It is also consistent
with the relative small consumption share changes that were estimated in the main
specification: a 0.49 percentage point increase in wage earners’ consumption share is

enough for them to report an income shock one standard deviation above the mean.

The welfare implications of not incentivizing truthful income reporting are concen-
trated on the spouse and children. The counterfactual shows that when 10% of income
can be hidden, incentives increase the welfare of the spouse and children equivalently to
a 4.4% increase in total household income. When the wage earner can hide up to 20%
of income, that number goes up to 5.2%. Meanwhile, the wage earner experiences a
welfare gain equivalent to a 0.2% increase in household income{r_gl. Therefore, the welfare

gains from providing incentives are considerable.

1.6.5 Policy Counterfactuals

Given the estimation of the welfare functions, it is possible to simulate counterfac-
tual policies and quantify their effect. Two policies will be considered in this part: a

guaranteed employment scheme and a tax on hideable consumption.

13While the IC constraint constrains the wage earner to not be better off by hiding, here there are
very slight welfare gains because the amount of betel nut consumed is chosen optimally through the
FOC rather than being observed in the data.
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First, I consider a guaranteed employment scheme. This policy is used in developing
countries, such as Bangladesh and India, to help poor workers through periods of low
employment. The daily wage of participants is constant and fixed nationally, and
therefore is not likely to be affected by asymmetric information. Therefore, a day laborer
working in a guaranteed employment scheme does not need to be incentivized to report
their income. The policy simulation therefore consists in shutting down the asymmetric
information mechanism by setting v, = 0. I then compute the compensating variation in
income: by how much would total household income have to decrease for the household
to be indifferent between, on the one hand, the policy and the lower income and, on

the other, the pre-policy situation.

Quantifying the welfare gains from this policy requires choosing an increasing trans-
formation for the welfare functions. The reason is that this policy increases welfare
through better risk sharing within the household. Therefore, the welfare gains depend
on the degree of concavity of the welfare functions. Unfortunately, the identification
result tells us that the welfare functions are only identified up to an increasing trans-
formation. The empirical specification chosen to estimate the model implies a constant
relative risk aversion of 1. This is well within the range of risk aversion estimates
found in previous work. In fact, looking at Cardenas and Carpenter’s 2008 review of
the literature, a constant relative risk aversion coefficient of 1 would be pretty close to
the median estimate. Therefore, the increasing transformation chosen for the welfare
analysis will simply be the identity function. In other words, the welfare functions are

kept unchanged.

I find that shutting down the asymmetric information channel through a guaran-
teed employment scheme has modest welfare effects. Using equal weights on the welfare
functions of the day laborer and the home producer, I find that, on average, households
are willing to pay 0.3% of total yearly household income to remove asymmetric informa-
tion through a guaranteed employment scheme, for a one year period. This small effect
is explained by the relatively small effect of short-term income shocks on consumption
shares: a one standard deviation short-term income shock increases the day laborer’s
consumption share by only 0.49 percentage points. Therefore, the welfare gain from

shutting down this inefficient “extra” variation is small.

Second, I consider a tax on hideable consumption. Just as in the naive approach
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counterfactual, I use betel nuts as the hideable good, which restricts my sample to the
671 day laborers that consume it. I consider the effect of a 50% tax on betel nuts, which
results in a 50% increase in the price of betel nuts. This policy has two main welfare
effects. First, it decreases the benefit of hiding income for day laborers since they will
be able to buy less with it. Therefore, day laborers do not need to be incentivized as
much to report truthfully. As a result, consumption share variation due to asymmetric
information will decrease, resulting in welfare gains through better insurance within the
household. Second, the policy increases the cost of a good that is valued by household

members, which will decrease welfare.

I then simulate the policy and compute welfare functions. I find that the policy
is a net welfare loss for the household. The average willingness-to-pay for the policy
is actually -2.7%. The welfare cost - an increased price for a valued good - actually
outweighs the benefit in terms of reduced consumption share variance. However, the
policy does reduce the “extra” variance in consumption share from 26%to 16% of the

total variance in consumption share.

1.7 Conclusion

This paper provides evidence that asymmetric information about income matters for
household decisions, resource-sharing and welfare. A new model of a household facing
asymmetric information about the income of the wage earner provides a theoretical
framework to predict the effect of asymmetric information on household outcomes and
to conduct counterfactual analyses. Then, a new identification result, specific to this
model, states that individual welfare functions can be estimated from consumption
data. Finally, the model is estimated using a sample of Bangladeshi day laborers.
The estimation provides evidence that the day laborers are affected by asymmetric
information but that cooperative households are able to significantly reduce the cost of

asymmetric information by providing incentives.

While this paper finds relatively small welfare effects of asymmetric information,
there is reason to believe that in some specific contexts the effects of asymmetric infor-

mation might be more dramatic. In particular, the much larger effect of asymmetric
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information for the workers that work far from home points to a high degree of hetero-
geneity. At least in the Bangladeshi context, households differ greatly in how affected
they are by asymmetric information. Therefore, it would be important to understand
what drives this heterogeneity. This could help target policies aimed at reducing the
welfare cost of asymmetric information. One situation in which asymmetric information
might be particularly important is when cooperation breaks down in the household. For
example, divorce law in the United States requires spouses to disclose all assets. In this
context the ability of one spouse to hide income might have important consequences
on the divorce decisions and on how resources are shared following the divorce. This

question is beyond the scope of this paper but merits further investigation.

Appendix

We will show that the knowledge of the ratio of partial derivatives of a function allows
us to recover that function up to an increasing transformation. We will show this for a
function with three arguments because this is the relevant case in this paper. However,

this argument can be generalized to an arbitrary function.

We are interested in the function W (zx,y, z). Suppose that the function is monotonic
in each one of its arguments. If it is not, we can apply the argument below over
monotonic regions of the function. Denote W, for { = z,y, 2z the partial derivatives
of this function. We know 7*(z,y,2) = W, /W, and r?(z,y, z) = W, /W, the ratios of
partial derivatives. The question is: if two functions W (z,y, z) and W(:c, y, z) have the
same ratios of partial derivatives, what is the relationship between of W (x,y, z) and
W (z,y,2)? The goal is to show that it must be that W (z,y,z) = G(W (z,y,z)) for

some increasing function G(.).
First note that W, /W, = Wy/Wm and W, /W, = WZ/WI imply Wm/Wx = Wy/Wy =

W./W. = g(z,y, z) for some function g(z,y, z). Now we have that We = g(z,y, 2)W;

for £ =,y 2.
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The next step is to integrate the partial derivatives of W(I, Y, 2):

W(zx,y,z /W T,Y, 2 dx—/ (x,y, 2)W,(x,y, 2)dx
Then apply the implicit function theorem to the relationship W (z,y,2) = W to de-

fine the function h(y, z, W) such that h(y,z, W(z,y,2)) = x. Then we can write the

equation above as:

W(:B,y, z) :/g(h(y,z,W(aj,y,z)),y,z)Wx(a:,y,z)da:

Then we can integrate by substitution to find:

W(e,y, 2) = / by, 2 W),y )W = H (g2, Wi, 2)) £ K y.2) (A1)
Simlarly, we find:

Wi(x,y,z) = H*(z, 2, W(x,y,2)) + k*(z, 2) (A2)
W(x,y,2) = H*(2,y, W(z,y,2)) + K (2, y) (A3)

Then we can take the partial derivatives of (A1), (A2), (A3) with respect to z,y, z to
find the following relationships:

W, = g(z,y,2)W, = HyW, = HiW, + H} + ki = HW, + H} + k}
W, = g(x,y, 2)W, = HZW, = HiW, + H} + k} = H3W, + H3 + k3
W, = g(z,y,2)W, = HiW, = HIW, + H} + ki = HXW. + H? + k2

The first thing to notice is that Hy = H? = H3 = g(z,y,2). This, in turn, implies
that Hij = —kf for i = 1,2 and j = 1,2,3. Notice that the k£ functions depend on only
two arguments, while the H functions depend on all three. Therefore, we find that
the partial derivative of the H functions with respect to the first two arguments do
not depend on the variable that enters the H functions only through W. For example
Hi(z,y,2) = —ki(y,z) and H;(x,y,2) = —ki(y, z). Therefore, the partial derivatives

of H! with respect to the first two arguments do not depend on . This, in turn implies
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the function H! is additively separable between the first two and the third argument.

In other words, the function takes the form:

H'(y, 2, W(x,y, 2)) = HW (z,y,2)) +1'(y, 2)

In addition, we also get that H{ (y, 2z, W(z,y, 2)) = li(y,2) = —ki(y, 2) and H; (y, 2, W (z,y, 2)) =

(y,2z) = —ki(y,z). Therefore, the sum I'(y,z) + k'(y, z) is a constant that does
not depend on y or z. Putting this into equation (Al) we find that W(x,y,z) =
H(W (z,y,2)) + k = G(W(x,y, z)) for some function G(.). Therefore, we have shown
that the ratios of partial derivatives allow us to recover the function up to some trans-

formation.

In addition, if we know the sign of one of the partial derivatives of W, say for
example W, > 0, then this implies that G(.) has to be an increasing function. This
would be the case in this paper because it makes sense to assume that preferences are

such that collective utilities are decreasing in p, for example.
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CHAPTER 2

Individual Rather Than Household Euler
Equations: Identification and Estimation of

Individual Preferences Using Household Data

Maria Casanova, Alexandre Fon, Maurizio Mazzocco [

2.1 Introduction

The evaluation of many public policies requires knowledge of the preferences that deter-
mine the behavior 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

!Maurizio Mazzocco thanks the National Science Foundation for Grant SES-0231560. We are very
grateful to Orazio Attanasio, Pierre André Chiappori, Lucas Davis, James Heckman, John Kennan,
and Annamaria Lusardi for their insight and suggestions. We would also like to thank participants at
SITE, Econometric Society Summer Meeting, and seminars at CREST-Paris, Duke University, Stanford
University, University of California at Berkeley, University of Maryland, University of Minnesota,
University of North Carolina, University of Wisconsin-Madison, for their invaluable comments. Errors
are ours. Maria Casanova, Cal State Fullerton, Department of Economics, Fullerton, CA. Email:
mcasanova@exchange.fullerton.edu. Alexandre Fon, UCLA, Department of Economics, Los Angeles,
CA. Email: afon@ucla.edu. Maurizio Mazzocco UCLA, Department of Economics, Los Angeles, CA.
Email: mmazzocc@econ.ucla.edu.
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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 (2007) 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 decision maker in the household can be identified even if individual consump-
tion 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 optimality condi-
tions. 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 Eu-

ler equations and intraperiod optimality conditions. It can then be shown that these
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reduced-form optimality conditions and variations in household consumption, individ-
ual 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 house-
hold consumption. Individual preferences can therefore be estimated using the identifi-
cation 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, we find strong evidence of heterogeneity in intertemporal preferences be-
tween 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 (2007), it is shown that
households behave as single agents only if individual preferences belong to the Har-
monic Absolute Risk Aversion (HARA) class with identical curvature parameter. The
preference heterogeneity found in this paper indicates that this condition is not satis-
fied. Therefore economists and policy makers should not rely on preference estimates
obtained using the standard unitary model to evaluate alternative policy recommen-
dations. Instead, policy analysis should be performed using individual preferences and

the corresponding parameter estimates.
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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 prob-
lem. 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 esti-
mated in other papers. For instance, Blundell et al. (2005), Blundell et al. (2007),
Donni (2009), Chiappori (1988; 1982), Fong and Zhang (2001) show that different as-
pects of intraperiod preferences can be identified. Donni (2009) 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 chapter 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.

2.2 Euler Equations of Singles and Couples

In this section, we test the hypothesis that the constant rejection of household Euler
equations is generated by the fact that most of the households included in their estima-
tion are composed of two or more decision makers who make joint decisions based on
their individual decision power. The section will be divided into three parts. In the first
subsection, we provide theoretical arguments that explain why the inclusion of married
and cohabiting couples in the estimation of Euler equations will generally result in their
rejection. We then introduce a test that enables us to evaluate whether our hypothesis
can explain the rejections of the household Euler equations. In the second subsection,
we describe the data that will be used in the implementation of the test. In the last
subsection, we discuss how the tests is implemented, some econometric issues, and our

empirical results.
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2.2.1 Rejections of Euler equations and Household Composition

In the past three decades, Euler equations have been extensively used to test intertem-
poral models and to estimated preference parameters. The most frequently used test
that relies on Euler equations is the excess sensitivity test proposed by Hall (1978)
and Sargent (1978), which is based on the following idea. Household should choose
current and future consumption according to the Euler equations using all the infor-
mation available at the time of the decision. As a consequence, the difference between
the current marginal utility of consumption and next period expected marginal utility
of consumption should be independent of variables that are known to the household
at the time of the decision. Many papers have tested this implication of the standard

intertemporal model and regularly rejected it.

The model generally used to derive Euler equations, the unitary model, is well-
suited to characterize the intertemporal decisions of households composed of a single
individual. It is therefore also a good model to estimate the intertemporal dimension
of the preferences of single individuals, such as their risk aversion or intertemporal
elasticity of substitution. That model is not, however, well-suited to represent the
behavior of married or cohabiting couples for reasons that will be discussed in the
next paragraph. In spite of this, papers that estimate Euler equations rely either on
a sample composed exclusively of couples, which is the case for instance in Attanasio
and Browning (1995) and Meghir and Weber (1996), or alternatively on a sample that
includes both couples and single individuals, as it is the case for example in Attanasio
and Weber (1995)) and Zeldes (1989). A potential explanation for the constant rejections
of the Euler equations is therefore that the model used to derive them is not the proper

model for most of the households included in the estimation.

To understand why the model employed to derive Euler equations is problematic
when used to characterize couples, we will introduce a generalization to an intertem-
poral setting of the collective model of the household, which is by now a standard
framework to study household decisions. The main feature of the collective model is
that it explicitly recognize that the majority of households are composed of several in-
dividuals with potentially heterogeneous preferences who make joint decisions. This is
done by assigning a utility function to each household member and by aggregating the

individual preferences using the assumption that decisions are Pareto efficient. We will
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denote with u’ the utility function of member ¢ and with p the Pareto weight. Since
in the U.S. most households with several decision makers are couples, we will consider
the case in which households are composed of two members. To be consistent with the
literature on the estimation of Fuler equations we will assume that individuals have
preferences over non-durable consumption c. Specifically, we assume that preferences
are strongly separable between consumption and leisure and that there is no distinction
between consumption goods that are private and public within the household. Follow-
ing some of the papers that have estimated Euler equations, we will control for potential
non-separabilities between consumption and leisure in the estimation. Moreover, since
public consumption is an important aspect of household decisions, we will distinguish
between private and public goods starting from the next section. In the model, house-
hold members live for T" periods and can transfer resources over time using a risk-free
asset with gross return R. The only source of uncertainty is household income, Y,

which is the sum of members’ income, Y = > 4.

To generalize the collective model to an intertemporal setting, one has to take a
stand on the ability of household members to commit to future allocations of resources.
We will assume that household members can commit to future plans. The conclusions
of this section do not change if a model without commitment is employed ] Under full
commitment and the assumptions on preferences, the intertemporal collective model

can be written in the following form:

T

> Bt ()

t=0

max w(Z) Ey

1 2
{Ct,uﬂct,w”st}t w

+(1—p(2)) Eo

Zﬁtlf (cfw)] (2.1)

t=0

2

2
s.t. Z c;w + b < Z yiw + Ribi_1 Vt,w

i=1 =1

bT ZO Yw.

The Pareto weights p and 1 — p can be interpreted as the individual decision power of
the two household members. They generally depend variables that have an effect on
the intra-household decision power such as prices, wages, and income. We will denote

with Z the vector that includes those variables.

2The differences between collective models of the household with and without commitment are
discussed in Mazzocco (2007) and Chiappori and Mazzocco (2017).
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An important feature of the intertemporal collective model just introduced is that
its solution is identical to the solution of the following two stage formulation of the
household problem. In the first stage, the household allocates optimally lifetime re-
sources across periods and states of nature. In the second stage, conditional on the
amount of resources allocated to a given period and state of nature, the household
chooses their optimal allocation between the two spouse. To formally describe the two
stages, it is convenient to start from the second stage. Denote with C},, an arbitrary
amount allocated to period ¢ and state w. Conditional on (%, in the second stage the
household chooses the consumption of the two spouses as the solution of the following

static problem:

U(Crr i (2)) = ey p(2)u' (e,) + (1= pn(2) v’ () (22)

where U (Cy, 1 (Z)) is the household’s indirect utility function. In the first stage, the
household chooses the allocation of lifetime resources over time and across states of
nature using the indirect utility function derived in the second stage by solving the

following standard intertemporal problem:

T
max  Eo [ Y AU (Cru, 1 (Z)) (2.3)
b t=0
s.t. Ct,w + bt = Y;ﬁ,w + Rt+1bt+1 Vt, W. (24)

The two-stage formulation of the household decision problem is useful because the
household Euler equation can easily be derived using the first stage of the household

decision process and standard steps. It takes the following form:

Uc (Ct, 1 (2)) = BRe1 Eo [Uc (Cryr, 1 (2))] (2.5)

Equation ([2.5)) can be used to clarify why the model commonly used to derive household

Euler equations is problematic if applied to couples. Consider two households in which
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the two husbands have identical risk aversion, the two wives have identical risk aversion,
and the wives’ risk aversion is greater than the husbands’ risk aversion. The two
households are identical in any dimension except that the wife in the first household
has a college degree at the time of marriage, whereas the other wife only has a high
school diploma. The two households have therefore different vector Z and different
intra-household decision power (7). Suppose that, given the higher education of the
wife in the first household, she has more decision power than the wife in the second
household. The first household will then be more risk averse than the second one, it will
assign more value to consumption smoothing, and it will have a flatter consumption
path. The difference in consumption paths will be detected in the estimation of the
Euler equations and will be explained using the only variable that can rationalize it,
education, and variables that are correlated with it, such as wages and labor force
participation. The reduced-form result will therefore be that education, wages, and
labor force participation have an effect on the household Euler equations even if they
are known at the time decisions are made. The intertemporal model will therefore be

rejected because of excess sensitivity.

Notice that the previous argument does not apply to singles, since for them the in-
direct utility function U (Cy,, 11 (Z)) simplifies to the standard utility function U (C,).
The excess sensitivity test is therefore well-defined for households with only one decision
maker. This result provides us with a way of testing our hypothesis that the constant
rejection of the household Euler equations is generated by the fact that most households
are composed of individuals with different preferences who make joint decisions which
depend on their decision power. If this hypothesis is correct, an excess sensitivity test
should reject the household Euler equations for the sample of couples, but it should not

reject them for the sample of singles. This is the subject of the next two subsections.

2.2.2 The Consumer Expenditure Survey

Since 1980, the CEX survey has been collecting data on household consumption, income,
and different types of 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
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interviewed at most for four quarters and detailed information is elicited with regard
to expenditures for each of the three months preceding the interview and with regard
to income and demographics for the quarter preceding the interview. Information on
income is collected only in the first and fourth quarters and it measures income of the
year preceding the interview. We assume that the rate at which income is earned is
constant for the year. Under this assumption one can construct income for the first
and fourth quarters by dividing income by four. The data used in the estimation cover
the period 1982-1995. The first two years are excluded because the data were collected
with a slightly different methodology.

Following Attanasio and Weber (1995) total consumption is computed as the sum
of food at home, food out, tobacco, alcohol, public and private transportation, personal
care, maintenance, heating fuel, utilities, housekeeping services, repairs and clothing.
As in Attanasio and Weber (1995), the price index is constructed in two steps. First, the
components of the Consumer Price Index published by the Bureau of Labor Statistic
for each category of consumption are gathered. The price index is then computed as the
weighted average of these components where the weights corresponds to the expenditure
share spent by a give household on that particular component of consumption. Total
consumption is deflated using this household specific price indexes. Household income is
computed as total household income plus transfers for the year preceding the interview.
The wife’s income is the sum of the components that can be imputed to her, i.e. income
received from non-farm business, income received from farm business, wage and salary
income, social security checks, and supplemental security income checks for the year
preceding the interview. As in Attanasio and Weber (1995), the real interest rate is
the quarterly average of the 20-year Municipal bond rate deflated using the household

specific price index.

Rather than employing the short panel available in the CEX, we follow Attanasio
and Weber (1995) and use synthetic panels. These are constructed using two variables:
the year of birth of the head of the household and a dummy equal to 1 if the head
is married and 0 otherwise| All households are assigned to one of these cells which
are constructed using a 7-year interval for the head’s year of birth. The variables of

interest are then averaged over all the households belonging to a given cohort observed

3The husband is assumed to be the head of the household in a married or cohabiting couple.
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in a given quarter. To avoid the complicated error structure that the timing of the
interviews implies, we follow Attanasio and Weber (1995) and for each household in
each quarter we use only the consumption data for the month preceding the interview

and drop the data for the previous two months.

To construct the synthetic cohorts we exclude from the sample rural households,
households with incomplete income responses, and households experiencing a change in
marital status. Only cohorts for which the head’s age is between 21 and 60 are included
in the estimation. With regard to the minimum cohort size allowed in the estimation,
two specifications are employed. In one case, the same size cutoff of 150 observations is
used for married and single households. The use of the same cutoff has the disadvantage
of generating samples of different size for singles and married. To determine whether
the differences in results for married and single households is a consequence of the
heterogeneity in sample size, a second specification is used that generates samples with
the same number of observations. In this case, for married households, cohorts with
size smaller than 150 are dropped. For single households, a cohort is dropped if it has
size smaller than 100. An cohort-observation is then kept in a particular period if it is
available for both the cohort of singles and the cohort of married individuals. [Table 2.1

reports the summary statistics for the CEX sample.

2.2.3 Excess Sensitivity Test for Singles and Couples

In this subsection, we test the formulated hypothesis that the rejections of the Euler
equations are generated by the aggregation of individual preferences in households with
more than one adult. We do this in two steps. We first follow previous papers and
estimate the Euler equations on the sample that includes both singles and couples. We
then divide the sample in a subsample composed exclusively of singles and a subsam-
ple composed only of couples and estimate the Euler equations separately on the two
subsamples. If our hypothesis is correct, we should reject the household Euler equa-
tions only for couples. If the rejections are explained by other hypothesis, such as the
existence of preference shocks and non-separabilities between consumption and leisure,

the Euler equations should be rejected for both couples and singles.

To be consistent with the empirical approach used in the literature on the estima-
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tion of Euler equations, we employ the functional form used in most of those papers.

Specifically, we estimate Euler equations of the following form:
A IOg (Oi,tJrl) = o+ ClOg Rt+1 + 6i,t+17 (26)

where ¢ represents the intertemporal elasticity of substitution, €; 41 is a residual which
captures the expectational error at time ¢, and the constant is a function of the discount
factor and of the second and higher moments corresponding to the distribution of
€;+1. Using standard arguments, this equation can be derived by log-linearizing the
Euler equation derived earlier in the paper. Here is where our assumption that
individuals only have preferences over non-durable consumption, without distinguishing
between private and public goods, is important. Absent this assumption, we would not

be able to estimate the same Euler equations employed in the literature.

To account for changes in household composition and preference shocks, we follow
Attanasio and Weber (1995)) and Zeldes (1989) and assume that the demographic vari-
ables and preference shocks z enter the instantaneous utility function multiplicatively

through an exponential function, which implies that
Uiy = U (Ciy) exp (gblzi,t)

In the estimation, the vector z will be composed of family size, number of children, and

a set of seasonal dummies.

The Euler equation is derived under the assumption that household con-
sumption is strongly separable from leisure. To measure the effect of possible non-
separabilities between consumption and leisure, we follow Browning and Meghir (1991)),
Attanasio and Weber (1995), and Meghir and Weber (1996)) and model the leisure vari-
ables as conditioning variables, namely variables that may affect preferences over the
goods of interest, but are not of primary interest. Specifically, following Attanasio and
Weber (1995) and Meghir and Weber (1996)), the Euler equations will also be estimated
by including different combinations of the following variables: the head’s leisure, a

dummy equal to 1 if the head works, and, for couples, similar variables for the spouse.
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To summarize, the following Euler equation is estimated:
Alog (Ciri1) = a+ylog Ryt + ¢'AZip i1 + €11, (2.7)
where Z; 441 includes demographic and labor supply variables.

Before reporting the results, we discuss some econometeric issues. The error term
of equation ({2.7)), € ,+1, contains the expectation error implicit in the Euler equation.
Since part of the expectation error is generated by aggregate shocks, €41 should be
correlated across households. This implies that Euler equations can be consistently
estimated only if households are observed over a long period of time as suggested by
Chamberlain (1984). In the CEX, one of the main advantages of using synthetic panels
is that cohorts are followed for the whole sample period. This should reduce the effect

of aggregate errors on the estimation results.

The Euler equations are estimated using the Generalized Method of Moments (GMM).
Under the assumption of rational expectations, any variable known at time ¢ should be
a valid instrument for GMM. However, measurement errors may introduce dependence
between variables known at time ¢ and concurrent and future variables even under ratio-
nal expectations. To address this issue we only use variables known at ¢ —1. The GMM
estimates are obtained using the efficient weighting matrix, which is generated using a
consistent GMM estimator in a first step. Given the longitudinal nature of the dataset
employed in the estimation, it is important to allow each household to have a different
and unrestricted covariance structure. To that end, the covariance matrix is computed
using the efficient weighting matrix in the GMM procedure. As shown in Wooldridge
(2002), this covariance matrix is general enough to allow for heteroskedasticity and

arbitrary dependence in the residuals.

We can now discuss our empirical findings. The results obtained by estimating
the household Euler equations on the sample that includes both singles and couples
are reported in [Table 2.2] The first three columns describe the results when a two-
step GMM estimator is used, whereas in columns 4 through 6 we discuss the results
obtained employing a 2-stage least squares estimator to evaluate the effect of the efficient
weighting matrix. Since the results are similar, we will only discuss the first set of

estimates. In the first column, we report the outcome of the test when we only include
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demographic variables in the estimation. The results are consistent with the findings
of previous papers: the intertemporal elasticity of substitution is positive and around
0.15, but statistically insignificant; changes in family size and number of children have
a positive effect on consumption growth; the coefficient on time-¢ log income is large,
positive, and statistically significant, indicating that the excess sensitivity test rejects
the intertermporal model. In column 2, we add to the estimation a dummy equal
to 1 if the head works and a similar dummy for the spouse as variables capable of
capturing potential non-separabilities between consumption and leisure. The coefficient
on the head’s dummy is negative large and statistically significant, which suggests that
households in which the head works are better able to smooth consumption. This
variable is therefore capable of explaining part of the variation in consumption growth,
but the coefficient on income is even larger than in the first column and statistically
significant. In the third column, in addition to the two labor dummies, we add the log
of the head’s and of spouse’s quarterly leisure. The estimated coefficients are consistent
with the ones described in column 2. Households in which the head works longer
hours are better able to smooth consumption shocks. Remarkably, once we control
for the head’s leisure, the spouse’s work dummy becomes positive and statistically
significant. This result can be explained using an added-worker effect argument: with
a significant probability, a spouse chooses to participate in the labor market when the
households is hit by an adverse shock that increases consumption volatility. In spite
of the introduction of the two leisure variables, the coefficient on time ¢ income is
still positive, large, and statistically significant, indicating that the household Euler

equations are rejected.

We will now describe the results obtained by estimating the household Euler equa-
tions separately on the samples of singles and couples, which are reported in [Table 2.3
We only present the results obtained using the two-step GMM estimator because the
ones obtained using 2-stage least squares are similar. The first column reports the es-
timates for the sample of singles. The results are similar to the ones obtained for the
entire sample except that now the coefficient on income is about two thirds the size of
the coefficient estimated for the entire sample and statistically indistinguishable from
zero. In this first specification, there is therefore no evidence of excess sensitivity for
singles. In the second column, we present the results obtained by estimating the same
specialization for couples. The intertemporal elasticity of substitution, the coefficient

on family size, and the coefficient on number of children are all estimated to be posi-
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tive. More importantly, the coefficient on income is positive, more than twice the size
the coefficient for singles, and statistically significant. For couples, we can therefore
reject this specification of the Euler equations. In columns 3 and 4, we add to the
estimation for singles and couples the work dummy for the head of the household and,
if present, for the spouse. In both samples, the coefficient on the dummy is positive,
large, and statistically significant. This finding can be explained by non-separabilities
between consumption and leisure: households with a head that changes employment
status from not working to working increase their expenditure on goods related to their
job such as gasoline and clothing. The main result, however, does not change. The
coefficient on period-t income is still small and insignificant for singles and large and
statistically significant for couples. In the last two columns, we report the estimates
when we include in the specification the log of the head’s quarterly leisure and, for
couples, the same variable for the spouse. The leisure variable is positive for the head
of a single household, but not statistically significant. For couples, the coefficient on the
wife’s leisure is positive and large, but statistically insignificant. Similarly to the pre-
vious specification, the coefficient on income is negligible and insignificant for singles,

but large, positive, and statistically significant for couples.

We can therefore conclude that, even with the addition of demographic variables
and variables that account for possible non-separabilities between consumption and
leisure, Euler equations are rejected for couples because of excess sensitivity. We cannot,
however, reject them for singles. These findings indicate that the excess sensitivity
displayed by the Euler equations when estimated on the entire sample is generated
by couples. As such, they provide strong evidence in favor of our hypothesis that the
rejection of the Euler equations is produced by the aggregation of individual preferences

in households with several decision makers.

Recently, a growing number of papers in micro and macro economics have developed
intertermporal models of the households in which household members are characterized
using individual utility functionsf_f] To answer relevant questions, these papers require
reliable estimates of the intertemporal preferences for women and men. The results
of this section imply that the parameters characterizing the intertemporal preferences,

such as the intertemporal elasticity of substitution, cannot be estimated using household

4Some examples are Casanova (2010)), Gemici and Laufer (2012), Voena (2015), Greenwood et al.
(2003)), and Doepke and Tertilt (2019)).
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Euler equations and samples composed of all households or samples composed of only
couples. One possible way of addressing this issue is to rely only on singles for which
households Euler equations are not rejected. One limitation of this approach is that
it only works if there is no selection into marriage based on intertemporal preferences.
For instance, if the more risk averse women and the less risk averse men are less likely
to find a partner, the intertemporal preferences estimated on the sample of singles are
not well suited to characterize the intertemporal preferences of married individuals.
In the rest of the paper, we develop an alternative method to identify and estimate
the intertemporal preferences of married women and men which is not affected by the
selection issue mentioned above. Our method will also enable us to understand whether
selection into marriage is a real concern when estimating intertemporal preferences. If
it is not, the sample of singles can safely be used to recover the intertemporal aspects

of individual preferences.

2.3 Household and Individual Euler Equations

Consider a two-person household living for 7 periods in an uncertain environment.
In each period t € {0, ..., T} and state of nature w € 2, member i receives non-labor
income y' (t,w), supplies labor in quantity h* (¢,w), and chooses expenditure on a private
composite good ¢ (t,w) and on children Q (t,w). Since children are for the most part
a public good for their parents, @ (¢,w) will be modeled as public consumption. Let
C (t,w) be household total private consumption and let I’ (t,w) = 1 —h' (t,w) be leisure
of member i, where the time endowment is normalized to 1. The price of private and
public consumption will be denoted by p(t,w) and P (¢,w), and agent i’s wage by
w; (t,w). Household members can save jointly using a risk-free asset. Denote by s (¢, w)
and R (t), respectively, the amount of wealth invested in the risk-free asset and its gross
returnE] 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.
The corresponding utility function U; is assumed to be increasing, concave, and twice

continuously differentiable. Agent ¢’s utility function can depend on agent j’s private

5The results of the paper are still valid if risky assets are introduced in the model.
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consumption and leisure but only additively, i.e.
U' (', 1 12,Q) =u' (¢ 1,Q) + 647 (d,V,Q),

where ¢; is the altruism parameter. It is assumed that the two spouses have the same
discount factor 3

The next two subsections describe two different approaches to identifying and esti-
mating the intertemporal and intratemporal features of the preferences that characterize

household decisions.

2.3.1 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 deci-
sion makers. This is equivalent to assuming that the utility functions of the individual
members can be collapsed into a unique utility function which fully describes the pref-
erences of the entire household. Following this approach, suppose that household pref-
erences can be represented using a unique von Neumann-Morgenstern utility function
U (C,1',1% Q) and a household discount factor 3. Intertemporal decisions can then be

determined by solving the following problemﬂ

-
s B |3 (Cull Q) (2.8
tyby by ,&t,St +=0

2
s.t. ptCt + PtQt + 5 < Z (y§ + wihi) + RtSt,1 Vt, w

i=1

s >0 Vw.

6This assumption is made for expositional purposes. If the individual discount factors are different,
it can be shown that the identification method proposed here still works with small modifications.

"The dependence on the states of nature is suppressed to simplify the notation.
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The first order conditions of the unitary model ([2.8]) can be used to derive the following

standard household Euler equations for private consumption:

U (C 11, 12,Q1) = BE, |Uc (Crn, My, Pty Qi) Rmp’i
t+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 intertempo-
ral unitary model can be used to understand household behavior and to answer policy
questions only if households behave as single agents. Mazzocco (2007) shows that this
assumption is satisfied if and only if the following strong restrictions on individual pref-
erences are satisfied: (i) household members have identical discount factors; (ii) the
individual preferences belong to the HARA class and have identical curvature parame-
ters. 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
singlesﬁ Two additional tests based on household Euler equations are performed in
Mazzocco (2007) and the outcome suggests that the behavior of a group of agents dif-
fers 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.

2.3.2 Individual Euler Equations

This section relaxes the assumption that the individual utility functions can be col-

lapsed into a unique utility function. Without this restriction, it must be established

8See Browning and Lusardi (1996) for a survey.
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how individual preferences are aggregated to determine household decisions. Following
Chiappori (1988; 1992) and Mazzocco (2004; 2007), 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:

T T
t, 1.1 41 t,2(.2 12
{(;1 CZI;I}?ZXQ,E st}’qu ZB u (Ct ) lt ) Qt) + (]- - M) EO Zﬁ u (Ct ) lt ) Qt)] (29)
LA R A t=0 t=0
2 2

s.t. Z (ptCi + witli) + PQi+ s = Z (yi + wit) + Rysi—1 Vi,w

i=1 =1

0<I'!<1 Vit,w, sp>0 VY,

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, Q) = BiEy |ul (chyy, Ly, Qi) Rt+11% Vi=1,2 (2.10)
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 corre-
sponding 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.

To discuss the identification of individual preferences it is helpful to rewrite the
household problem using a two-stage formulation. Under the assumption that individ-
ual preferences are separable over time and across states of nature, the solution of the
household problem ({2.9) is equivalent to the solution of the following two-stage prob-
lem. In the second stage, conditional on the amount of resources available in period

t and state w, the household chooses how much to spend on consumption and leisure.
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Formally, let Y (t,w) be the amount of resources available in period ¢ and state w. In

the second stage, the household solves the following static problem for each ¢ and w:

V (anltvw%;ptapt) = max qul (q}?lia@t) + (1 _H) U2 (Ct27lt27Qt)

C% ’l% ,C?J?,Qt

2

s.t. Z (pth; + witlz) +PQ =Y,

=1
0<li<1 fori=1,2.

The standard Marshallian demand functions for public consumption, household private
consumption, and leisure can be derived as the solution of this second-stage problem.
They depend on the prices of public and private consumption, the individual wages, and
the resources available in period t and state w,i.e. Q; = Q (pt, Py, wyy, woy, Yt), Cy=ci+
C? =C (pt,Pt,wlt,wm,?), ltl = (pt,Pt,wlt,wzt,Yt), and l? =’ (ptyptawltaw%,}_/;)-
In the first stage the household chooses the optimal allocation of resources to each

period and state of nature by solving the following dynamic problem:

-
max ZEO [ﬁtv (g7w1t7w2t7ptapt>}

{Yisi} 150
2 .
st. Y, = Z (yi + wit) + Rysi_1 — 8¢ Vt,w

i=1
st > 0 Vw.

The two-stage formulation will be used to describe the type of variation required in the

identification of the individual preferences for expenditure on children.

Three main assumptions characterize the intertemporal collective model and
the corresponding Fuler 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.
Meghir and Weber (1996) find that at most a small fraction of households are liquidity

constrained. The theoretical and empirical results of this paper hold for household that
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are not borrowing constrained in the period considered in the analysis )

Second, it is assumed that there is no household production or equivalently that
household production 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 fu-
ture allocations of resources at the time of household formation. To test whether the
assumption of ex-ante efficiency represents a good approximation of household deci-
sions the following standard efficiency condition will be analyzed jointly with the Euler
equations:

ug (e, 1, Q1) _ (2.11)
(G 12.Q) " |

If individual private consumption and individual labor supply were observed, in-
dividual preferences could be estimated using the individual Euler equations and the
efficiency condition. Unfortunately, consumption is only measured at the household
level. The next section is devoted to showing that the parameters that character-
ize 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.

2.4 A General Example

In this section we will consider an example which illustrates how the intertemporal con-
ditions help in the identification of the parents’ preferences for expenditure on children.

In an attempt to provide a clear intuition of the identification results, in this session we

9Future borrowing constraints affect household decisions in period ¢ and t+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.
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will consider an environment with no uncertainty. we will only discuss the case in which
only agent 1, the father, works since in this case the identification of the parameters of

interest is more difficult to achieve.

In the example discussed in this section we will consider a specific functional form
for the parents’ preferences. It is assumed that each parent has a utility function that

is non-separable in public consumption and has the following form:
i i\%i (739 i
U(l,d,Q)= ()" ()" (@) +6InQ.

The utility function is a standard Cobb-Douglas utility function augmented to include
a public good. The public good enters individual preferences in two different ways:
through a separable function and through a function in which public consumption is
non-separable from leisure and private consumption. This feature of the utility function
will enable me to describe which variation is required for the identification of the non-
separable part of the preferences for public consumption and which variation is needed

to recover the separable part.

The problem of identifying the parameters of interest can be stated in the following
way. The econometrician knows public consumption, household private consumption,
the father’s leisure, the father’s wage, the prices of private and public consumption, and
the amount of resources that the household decides to allocate to each period. Since the
mother does not work, no variation in her wage and leisure is observed. A dataset in
which all these variables are observed is the Consumer Expenditure Survey (CEX). Us-
ing these variables, the econometrician can recover non-parametrically the Marshallian
demand functions @ = @) (p, P, wl,}_/), Cc=C (p, P, wl,f/), and [ = [ (p, P, wl,l_/),
which are the solution of the second stage of the household problem. They will therefore
be assumed to be known. Note that the Marshallian demand function for the mother’s
leisure cannot be recovered because by assumption there is no variation in her leisure.
Since the Marshallian demand functions are known, the derivatives of public consump-
tion, private consumption, and the father’s leisure with respect to wages, resources,
and prices are also known. Given this information, the econometrician is interested in

recovering the preference parameters and the decision power parameter.

In the parametric examples considered in this section, identification can be easily
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analyzed using the first order conditions for private consumption, leisure, and public
consumption. The following approach will be employed. The first order conditions
will be used to derive a set of equations that depend on the parameters of interest
and variables that are known. The equations can then be solved for the parameters of
interest. If a unique solution exists, the model is identified. If more than one solution

exist, the model is not identified.

We will start with the derivation of the first order conditions. Denote by A; the
multiplier of the budget constraint of the household problem in period ¢ and let p; =
and gy = 1 — p. In the example considered here, the first order conditions for private

consumption of parent ¢ can be written in the form
Bt/vbio-i (Ci)ai_l (li)ei (Qt)% = PiAts
the leisure first order condition of the working parent takes the form
By ()™ ()" Q)™ = wi,

and the public consumption first order condition can be written as

2 R IR
ok Z,ui (%‘ (Cfs) ' (li)el (@)™ t+ a) = B,
i=1 t

where [? = 1 for the mother. Finally, in an environment without uncertainty, the first
order condition that captures the optimal allocation of resources over time has the
following form:

At = Rep1 A

Using these first order conditions one can derive the five optimality conditions that
will be employed in the identification of the parameters of interest: (i) an equation
stating that the marginal rate of substitution between consumption and leisure of the
working parent must equal his real wage; (ii) the efficiency condition for private con-
sumption; (iii) the efficiency condition for public consumption; (iv) the private con-

sumption Euler equation for the mother; (v) the private consumption Euler equation

71



for the father.m In the present example, the first optimality condition has the following

form: .
th G Wi

01 ltl Dt '

The private consumption efficiency condition can be written as

01— 0
(@B Qr 1y
o3 ()™ Q) z

(2.12)

Using the first order conditions for public and private consumption, the public con-

sumption efficiency condition can be written as follows:

nea % ! (AN SRS S )
01Qe o ()T ) QP 02 Qe oo (A)TTIQRT

Finally, the father’s private consumption Euler equation takes the form

o1—1 [Z]
8R, 1& (@) ! (ltl-H) ' (Qt—kl)Aﬂ 1
" Pi+1 Ct1 ltl Q: ’

whereas the mother’s can be written as follows:
Dt C? 1 2l Q41 2
BRyy1—— (—; ) ( ) =1
Dt+1 G Q:

We will now discuss how the parameters of the non-separable part of the father’s

preferences oq, 0, and ~; can be recovered by using his private consumption Euler
equation. The Euler equations depend on private consumption which is not observed.
However, one can use the optimality condition that relates the marginal rate of sub-

stitution of the father to his real wage to derive the father’s private consumption as a

10The model considered in this paper is over-identified in the sense that the number of optimality
conditions that can be used to recover the parameters of interest is greater than the number of param-
eters. For instance, the public consumption Euler equation could be used in place of one of the five
conditions employed in this section. The optimality conditions that are not used in the identification
of the parameters can be used to test the model.
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function of own leisure and own real wage, i.e.

o1 W
C% o1 e ll

91 Pt
In each period the sum of individual private consumption must equal total household
private consumption C}, which is observed. As a consequence, the mother’s private

consumption can also be written as a function of variables that are observed, i.e.

I1 Wit

ll
91 ygs

2 =C, -

The private consumption Euler equation of the father can now be written in terms
of variables that are observed by substituting out individual consumption. After the

substitution, this intertemporal optimality condition becomes

pt o1 w1t+1 o1—1 l%_i_l o1+61—1 Qt+1 Y1 B
/BRt+1 - — T =1.
Pi+1 Wit l; Q:

By taking the logarithm of both sides, it can be rewritten in the following simpler form:

AlnQuq +piAlnll,, = —pyAlnwyy — pyIn <p ) —piln (Ry1) — piln B. (2.13)
t+1

o1+601—1

1 _ o1 1
where pj = 8=, p) =

1, Py = 2, and ph = = Two features of this optimal-

ity condition are worth a dlscussion. First, this equation depends on five unknown
parameters pj, ps, ps, pi, and 3, and observed variables. Second, in an environment
with uncertainty one needs this equation plus four additional moment conditions to
identify the five parameters. The standard approach in the estimation of parameters
contained in Euler equations is to use lagged variables to construct the four additional
moment conditions. With the goal of providing some insight on the variation required
in the data to identify these parameters, instead of considering the standard case with

uncertainty we will discuss the case of no uncertainty.

Consider a change in the amount of resources allocated to period ¢, Y;, generated
for instance by a variation in the father’s wage in period ¢’ # t, t + 1. The household

will respond to this variation by changing how the father’s leisure, the father’s private
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consumption, and public consumption evolve between ¢ and ¢ + 1. This intertemporal
change depends on the father’s taste for leisure and private consumption relative to
his taste for public consumption, which is described by pi. It can be determined by
differentiating the father’s private consumption Euler equation (2.13|) with respect to

Y; and it can be described using the following equation:

Aln thtH + p%AIn l%/t,t—i-l =0,

i
Vi t+1
with respect to Y;. This implies that one can recover the father’s taste for leisure and

where Qy, ;41 and [ are the partial derivatives of public consumption and leisure
private consumption relative to his taste for public consumption by simply observing
the intertemporal change in father’s leisure and public consumption in response to a

change in resources available in a given period, i.e.

PL= T AL

Yi,t+1
Now that the relative taste parameter pi is known, it is straightforward to identify the
parameter p} which provides information on the father’s taste for private consumption
relative to his taste for public consumption. Consider a change in the price of private
consumption at t. The household varies the father’s leisure and public consumption

according to the following optimality condition:

1
AInQp, p1+ p1Aln l;zl)t,t—i—l = _p:%);t

As a consequence, pi can be recovered if one observes a change in p; and the corre-

sponding change in leisure and public consumption. Specifically,

Py = —p (A Qpri1 + plAIE, 1) .

Finally one can recover the parameter p}, which provides different information on the
father’s taste for private consumption relative to his taste for public consumption, if
variation in the father’s wage in period t is observed. The effect of this variation on
the father’s leisure and public consumption can be determined by differentiating the

father’s private consumption Euler equation with respect to his wage. The following
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equation describes the effect:

1

Al Quyy 41 + p1Aln lqlult,tJrl =ppr—.
Wit

The parameter pi is therefore equal to

po = wie (AN Quy o1 + p1AIN L, 41y) -

Now that the reduced form parameters p}, p3, and pi are known, it is straightforward
to recover the father’s preference parameters for the non-separable part of his utility

function. They are equal to the following functions of the reduced form parameters:

P3 o _PL= P 1
_ T="1 1 T _ 1"
P3 — P2 P3 — P3 P3 — P2

"=

Since 7y, has been recovered, the reduced-form parameter p is also known. The discount

factor can then be identified by solving the private consumption Euler equation for f.

The father’s private consumption can also be recovered since it only depends on
the parameters o; and #;. As a consequence, the mother’s private consumption is
also identified. It should be remarked that individual consumption can be identified
only because of the particular functional form chosen for the utility functions. In
general, individual consumption can be identified only up to an additive constant. In

the example considered here, the constant is assumed to be zero.

We will now describe how the mother’s preference parameters for private consump-
tion and the non-separable part of her preferences for public consumption can be re-
covered using her private consumption Euler equation. Her taste for leisure, how-
ever, cannot be identified since no variation in her labor supply is observed. Since the
mother’s private consumption is now known, there is no need to substitute out private

consumption from her Euler equation, which can be written in the form

Al Q1+ piAlnc, = —p31n <Rt+1ppi> — p3In f,
t+1

ogo—
Y2

where p? = 221 and p? = % The identification of the mother’s preference parameters
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can be achieved using the logic used for the father. Consider a change in the resources
available in period t generated by a variation in one of the exogenous variables in period
t' # t, t 4+ 1. This change modifies how the household allocates resources between ¢
and £+ 1. The corresponding intertemporal change for the mother can be described by

differentiating her private consumption Euler equation with respect to Y;, i.e.
Aln betﬂ + p%AIn C%ft,t—i-l =0.

This type of variation enables one to recover the mother’s taste for private consumption

relative to her taste for public consumption p?, i.e.

2 _ _Ahl QYt,tJrl
A1 Alnc? ’

Y t+1
The inverse of the taste for public consumption p3 can now be recovered if variation in
the price of private consumption at ¢ and the corresponding changes in intertemporal
decisions are observed. These changes are described by the following equation:
51

AlnQp, 141+ pfAln c§t7t+1 = _pQZTt

which implies that
pg = —D¢ (A 1n th7t+1 + pfA ln CIQJt,t+1) '

Finally, the mother’s preference parameters for private and public consumption can be
recovered using the information on the reduced-form parameters p? and p3. Specifically,
_ it e L

P [

)

Only three of the parameters of interest remain to be identified: the decision power
parameter y and the parameters that describe the separable part of the individual pref-
erences for public consumption é; and d,. Intuitively, one should expect that these
parameters cannot be identified by simply using the private consumption Euler equa-
tions, since they provide no information on the individual decision power and on the

separable part of the preferences for the public good. Some additional restrictions im-
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posed by the model on individual behavior must be employed to identify the remaining

parameters.

The decision power parameter can be recovered using the private consumption ef-
ficiency condition . In this equation all the parameters and variables are known
except p. One can therefore identify the individual decision power by solving this
equation for . The parameters 6; and 0, can be recovered using the public consump-
tion efficiency condition in two different periods. The public consumption efficiency
condition at ¢t and ¢t 4+ 1 can be written in the following form:

A} + 6B} + A} + 6,B; = 5,

Dbe

and

P
Aiﬂ + 5lBtl+1 + A§+1 + 628152+1 ==

Pt+1

where A}, B}, A}, and B}, are functions of known parameters and observed variables.
The parameters that characterize the separable part of the individual preferences for
public consumption can therefore be recovered by solving these two equations for d;

and d,. They can be written in the form

_ Bi A, + BiAY, — AjBY, — APBY, — Bf Py + PBY,

01
BtlBt2+1 - Bt1+1Bz€2
d
o B'Al . +B'A? - B! Al - B! A?+ B! P,—B'P,,
52 _ Dt t 441 1t+1 2t f+12 t t+1 t 4 i+ ‘
Bt+1Bt - Bt Bt+1

The results presented in this section suggest that the parents’ preferences for expen-
diture on children can be identified even if only one parent works and the individual
preferences are non-separable in public consumption. The information on preferences
for expenditure on children can be used to predict how much parents in different income
quartiles will invest in their children. Policies that attempt to improve the cognitive and
non-cognitive abilities of children living in deprived environments can then be designed

to reflect potential differences in early investments across income quartiles.
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2.5 A General Identification Result

The identification result presented in the previous section will be extended to a general
set of utility functions. Identification is achieved in four steps. In the first step, indi-
vidual consumption is derived as a function of observed variables using the optimality
condition that relates the individual marginal rate of substitution between consumption
and leisure to own real wage. In the second step, individual consumption is substituted
out of the individual marginal utilities using the consumption function obtained in the
first step. In the third step, intra-period and intertemporal optimality conditions are
derived using the reduced-form marginal utilities obtained in the second step. It is
then shown that the reduced-form marginal utilities and individual decision power can
be identified using this set of conditions. In the last step, the individual utilities are

recovered exploiting the information on the reduced-form marginal utility functions.

Suppose that in each period at least one agent chooses to supply a positive amount
of labor. Without loss of generality, it will be assumed that agent 1 satisfies this
restriction. Under this assumption, the first order conditions at ¢ for the intertemporal
collective model imply that agent 1’s marginal rate of substitution between private

consumption and leisure must equal the real wage, i.e.,

ul1 (Ctla 1- htlaQt)
up (¢, 1 —hy, Q)

=dq (Cz}ahtlaQt) = Wiy,

w
where wy; = —*If the inverse function of q is well-defined, agent 1’s consumption

t
can be written as the following unknown function of individual labor supply, public

consumption, and real wage{t]

Ctl =g (wlh h’z}? Qt) .

"' The consumption function g is well-defined if the marginal rate of substitution g is strictly increas-
ing in consumption, which is a standard assumption in the labor literature. More formally, lemma
in the appendix shows that g is well-defined if

uf, (cf,1—hy, Qe ul (¢, 1 — hy, Qi) —ul, (cf, 1= R, Q) u (¢f,1—h{, Q) #0. (2.14)

The function g corresponds to the m-consumption function introduced by Browning (1998).
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Since household private consumption is observed and in each period C; = ¢} + ¢,
agent 2’s private consumption can also be written as a function of observed variables

as follows:
i=Ci—g (wu,hi,Qt) .

Using the function g, the unobserved individual private consumption can be substituted
out of the marginal utilities that define the intratemporal and intertemporal optimality
conditions. Denote with f! and f? the reduced-form marginal utilities with respect
to good k for agent 1 and 2 obtained with this substitution. Then f} and f2 can be

defined as follows:
fkl; (wltahi7Qt) :Ui} (.g (wltahz}aQt) 7]- _h%aQt) k= Cal7Q7 (215)

f]? (Ctuu_}lfnh%u hf?Qt) = 'U/i (Ct ) (wlta h%?@?ﬁ) ) - h?v@t) k= C7l7 Q (216)

An example for f! and f? can be easily derived using the parametric specification as-
sumed in the previous section. For instance, in that case the father’s reduced-form
marginal utility for private consumption is characterized by the reduced form parame-
tersa; =01 — 1, ap =01+ 601 — 1, ag = 04 (ﬂ)al, and by the preference parameter

01
M-

The reduced-form marginal utilities can be used to rewrite the individual private
consumption Euler equations in terms of observed variables. To that end, the assump-
tion that agent 1 supplies a positive amount of labor must be fulfilled for two consecutive
periods. Under this restriction, the intertemporal optimality conditions can be written

as follows:

Pt+1

! (U_Jltah%aQt) = BE; [fcl (U_)lt+1,h%+1aQt) Rt+1&] )

£2(Cy i, hY, 12, Q) = BE, {ff (Cryry Brpsn, by 200, Q) Rt+1&} .

Dt+1
Since household private consumption, public consumption, individual labor supply, in-
dividual wages, and the interest rate are observed, the reduced-form marginal utilities
[} and f?, and the discount factor 8 can be identified using the private consumption

Euler equations and methods that have been developed for the identification of Euler
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equations/?]

The remaining reduced-form marginal utilities can be identified using the intra-
period optimality conditions and the public consumption Euler equation. Observe that
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

consumption function g. This implies that

uf (g (Wi, hi, Qr) 1 — hy, Q) _ I (W1, by, Q) — Dy,
Ui (9 (wltahtlaQt)>1 _h%>Qt) fcl (ﬂllt,h%,Qt)

Now consider a realization of the exogenous variables p;, P, wyy, wy, and of the amount
of resources Y;, which are all observed.ﬁ Conditional on this realization, the household
members choose the optimal amount of C;, Qy, h}, and h?, which are also observed.
For the observed wy;, hi, Q, the function f! (w4, h},Q;) is known from the private
consumption Euler equations. Consequently, one can recover f!' (wy, hi,Q;) for the
observed wy, h, and Q; by setting it equal to wy.f} (wy, hi, Q;). By using the same
argument for every realization of p;, P,, wi;, wy, and Yy, the entire function fl1 can be

identified.

The individual decision power can be identified using a similar idea. The private
consumption efficiency condition can be written using the reduced-form marginal util-

ities in the following form:

fE (w1, by, Qy) L—p

f02 (Ctvwlhhtlah%aQt) %

For every realization of p;, P, wys, wy, and Yy, the functions f! and f? are known from

the Euler equations. The relative decision power p is therefore also identified.

The reduced-form marginal utilities of public consumption can be recovered using

12As mentioned in the introduction, in principle the Euler equations can be identified non-
parametrically. However, until a paper on non-parametric identification of Euler equations is written
the identification result of this paper relies on parametric methods of identification of Euler equations.

3Note that Y; is not exogenous but it depends on all exogenous variables in each period. It can
therefore be varied by changing one of the exogenous variables at ¢ # ¢. In the remainder of the
section, it will therefore be treated as an exogenous variable.
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the public consumption Euler equation and the public consumption efficiency condition.
To understand how these functions can be recovered, note that the public consumption

Euler equation can be written in the form

1—
fé (’lIJlt, hi;Qt) + Tluf(% (Ctawlta hl}? hf)Qt) =

_ 1—p _ P,
BE, Kfé (Wrer1, Pyyys Quya) + o J6 (Crgr, W, hiyy, by, Qt+1)) RtHP tI] :
i+

where 1 and 8 are known from the private consumption efficiency condition and Euler
equations. The public consumption Euler equation enables one to recover the following

function:

1—
G (Cy, w0y, by, hi, Qr) = f(}g (w1t by, Qi) + T'uf(?g (Cy, e, by, b7, Qy) - (2.17)

Household decisions must also satisfied the following public consumption efficiency con-

dition: ) ) ) Ly
fQ <w1t7ht7Qt) fQ (Ct7w1t7ht7ht7Qt) o E (2 18)
fcl (wltahgaQt) fc2 (Ctywltah%>h%a(°2t) Dt . '

Note that for every realization of p;, P, wyy, wor, and Y; the functions f and f2, and

the decision power parameter p are known. The reduced-form marginal utilities for
public consumption can therefore be identified by solving equations (2.17)) and (2.18)

for f5 and f3 for every realization of p;, P, wi, wy, and Y,.

Under the additional assumption that agent 2 chooses to supply a positive amount
of labor, agent 2’s reduced-form marginal utility of leisure can also be identified by
equating her marginal rate of substitution between private consumption and leisure to

the real wage, i.e.,
le (Cta wlta htlv h?7 Qt)
fc2 (Cta wlta htla h?? Qt)

The function f2 is known from the Euler equations for every realization of the exogenous

- th.

variables p;, P;, wis, wy, and Y;. Thus, fZ can be identified by setting it equal to wsy, f2.
All the reduced-form marginal utilities are therefore identified. However, the infor-
mation on individual preferences is contained in the original marginal utilities. The

following proposition shows that the original marginal utilities are identified if the
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reduced-form marginal utilities are known and variation in all the exogenous variables

is observed.

Proposition 1. If both agents supply a positive amount of labor and either u! or u?

satisfies the invertibility condition (2.14), the marginal utilities u, uZ, uj, uf, ug, ugp,
the decision power i, and the consumption function 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 ({2.14]), all the marginal utilities are identified except the marginal utility of
leisure for the spouse that does not work. Moreover, u and ¢ are identified up to the

additive constant of g.
Proof. In the appendix. O

To provide the intuition underlying proposition , note that if the function g (w, h', Q)
is known the original marginal utilities can be easily identified by means of equations
and . We will now discuss how g (w1, h', Q) can be recovered using vari-
ation in variables that are observed in the data. Since some insight for the case of
a household with only one worker was provided in the previous section, here we will
consider the case of a household in which both parents work. Equation implies
that for every realization of the exogenous variables agent 2’s reduced-form marginal

utilities of private and public consumption must satisfy the following identities:
22 (Comn b h2,Q) = a2 (C — g (@0, 1, Q) 1~ W%,Q). (2.19)

and
16 (Cowy, W' 0P, Q) = ugy (C — g (w1, h', Q) , 1—1*,Q) . (2.20)

Consider variations in the exogenous variables that generate a group of households with
identical wy, hi, he, and @) but different C'. This group of households enables one to
recover uzc, i.e. how agent 2’s marginal utility of private consumption varies with agent
2’s private consumption holding everything else constant. To see this observe that f>
is known, which implies that it is known how f? varies with C' if w;, hy, hy, and Q
are held constant. Since is satisfied for every feasible C, how u? varies with C

C
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holding 1wy, hy, he, and @ constant must be equivalent to how f? varies with C' if w,

hi, hy, and @ are held constant. Finally, how u? varies with C' holding w1, hy, ho, and

. £2
- Jeccr

Q) constant corresponds to u?.. Consequently, u?, The same argument applied

to equation ([2.20)) implies that uéc = féc

Consider now changes in the exogenous variables that generate the group of house-
holds for which C, wq, hs, and @) are constant, but h; varies. This group of households
provides joint information on u?, and g;,,. To explain this note that it is known how f>
varies with hy if C, Wy, he, and @ are held constant. By (2.19), how u? varies with h'
holding C, w1, hs, and @ constant must be equivalent to how f? varies with h; if C,
w1, he, and @Q are held constant. Finally, observe that by varying h! on the right hand
side of (2.19)), one obtains information on u2.gy,. This implies that uZgn, = —f7, .

Consider the variation in the exogenous variables that generates the group of house-

holds for which C, hy, ho, and () are constant, but w; varies. Using the argument

employed for the previous group of households, it can be shown that uZ,gs, = —f2; -
Consider the variation in p;, P;, wys, wy, and Y, that generates the group of households

for which C', hy, hy, and w; are constant, but () varies. The logic employed for the

2
cwy *

previous two groups of households indicates that —u2,gg + uzQ =

All the information required to identify how g (w!, k!, Q) varies with @y, hy, and Q
is now known. Using the first and second group of households one obtains that g,, =
— %, /2. The first and third group of households imply that gs, = —f2;, /f2. Using
the first and fourth group of households it can be shown that go = (3. — f25,) /f%-
Finally, since it is known how g (w', h', Q) varies with w;, hy, and Q, the function g
is known up to an additive constant. It is then straightforward to recover the original

marginal utilities using the reduced-form marginal utilities and g.

An implication of Proposition [1|is that the individual preferences over private con-
sumption, public consumption, and leisure can be identified. This leads to the following

corollary.

Corollary 1. If both parents work, the individual preferences over public consumption,

private consumption, and leisure are identified up to an additive constant.

If only one parent works, the individual preferences over public and private con-
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sumption for both parents and the preferences over leisure for the working parent are

identified up to an additive constant.

This Corollary indicates that the preferences for expenditure on children of the
mother and father can be identified even if only one of them supplies a positive amount
of labor hours. This result should help researchers in predicting which of different
policies designed to improve the cognitive and non-cognitive abilities of children will be

the most effective.

The implementation of the identification method proposed in this paper requires
a longitudinal dataset that contains information on leisure, public consumption, pri-
vate consumption, and wages. A dataset with these features is the CEX, which is a
longitudinal dataset with information on all the required variables. Individual labor
supply and wages are observed. Detailed data on expenditure on different consumption
items are collected. Moreover, the expenditure data include information on the main
components of children expenditure, namely expenditure on children clothing, children
shoes, school books, and other educational expenses. All these variables are observed
for four consecutive quarters. A drawback of the CEX is that food consumption is only
measured at the household level. It is therefore not possible to determine which fraction
is consumed by children, which represents public consumption. As a partial solution,
the econometrician can either assume that food consumption is separable from other
consumption goods and leisure or she can impute the fraction of food items consumed
by children using information on the type of goods purchased by the household and the

family structure.

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.
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2.6 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.

2.6.1 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 ¢’s preferences can be represented using the following utility

function: -
N [ e o ()]
u' (c’,T — hZ,Q) = )
1—pi

with p; > 0,0 < 0; < 1, and 0 < #; < 1. This utility function has been used extensively

in the past for its simplicity 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, and Heckman (1999). The parameter
p; captures the intertemporal aspects of individual preferences. In particular, —1 /p;
is agent ¢’s intertemporal elasticity of substitution, which measures the willingness to
substitute the composite good (¢))” (T — k)" (Q)' "% 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 (w', k') corresponding to these preferences can be writ-
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ten in the following form:

g (@', h') = %wg (T —nl).

2.6.2 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, We will allow for two additional sources of

heterogeneity. A subscript A will be used to denote an observation for household h.

The main idea underlying the identification of individual preferences is that individ-
ual consumption 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 implication 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' — hi, 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 ¢’s utility function depends on

effective leisure, [*, where effective leisure is defined as
N 1 /
th — (T - ht,h) eXp (O‘z‘zt,h) )

and z;, 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 thatE

_ 01 _
Ctl,h =9 (wtl,ha htl,m Zt,h) = 0_11w1£1,h (T - h%,h) exXp (agzt,h) .

4 An alternative interpretation of the low correlation between consumption and value of leisure is
that the assumption on preferences is restrictive.
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As an additional source of heterogeneity, it will be assumed that the logarithm
of the ratio of the Pareto weights varies across households according to an unknown

distribution with mean Iu. This implies that log (115) can be written in the form

log (:uh) = m + 1h,

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,
we 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 individ-
ual wages. Second, let C};, and wgfh be true private household consumption and wages
for household % in period ¢ and denote with C};, and wi}h the observed variables. It is

assumed that the true variables can be written in the following form:
log Cf), = log Cyp + 0c + €1, log wps = log w;h + Owi + €Lhs

where 0o and (511'0 are two constants and €., is a mean-zero random variable which is
common to private consumption and Wages.E Third, in each period ¢, the common

component ¢, are independent of the information known to the household.m

Let v = 0 (1 —pi), \i = 0; (1 = p;), and &§ = (1 — 0y — 0;) (1 — p;). The assump-
tions on preferences and household heterogeneity imply that the transformed marginal

utilities for consumption have the following form:

y1—1
Je=o1 <%> | (w;h)w—l (T - htl,h)%ﬂl_l (Qe)™ e(nth=Darzen) o (n=1)(8,1+een)
1

15Under the standard assumption that measurement errors have zero mean, the constants ¢ and
0, must be equal to zero and the consumption and wage measurement errors must be identical.

16Preferences 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 we will also
allow for measurement errors e¢,, , and £y, , , that are specific to singles.
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72—1
12 = o2 (Cunelieren) = Shaploursean) (1 - ply) e ) (T -1, (Qu)® e
1

7 511)1 . .. .

Hence, if one defines ¢ = %(), the individual Euler equations 1D can be
01 exp (6¢)

written in the following form:

_1 y1—1 1 y1+A1—1 &

w T—-h Q

t+1,h t+1,h t+1,h A — — D¢
i < ! ) ( ) ( ) 3(71 M 1)0‘1<Zt+1’h Zz’h>Rt+1,h_ =

Wy p, T— h%,h Quh Diy1
6(71—1)(5w1 +en)

E, [6(71*1)@1“1 +€t+1,h)i| .

The individual Euler equations ([2.5) can be written in the following form:

- 2 Y2—1 Ao
5, Ciprn — oWy, (T — h%—i—l,h) et T —hin (Qt+1,h>§2 "
o Ly -
Cin — (bu_Jtl,h (T — h%’h) eO1%t,h T— hih Qh

6(72—1)(50—&-&,11)

|:e(72*1) (50+5t+1,h)i| '

- D
602)\2(zt+1,h Zt,h)RH_Lh —
Et

Finally, if one takes the logarithm of the efficiency equation ({2.5)), this condition can be

written as follows:

(11— ) logwy, + (71 + At — 1) log (T = hip) + (& — &) Quin—
(12 = 1)log (Cun = bk, (T = hly) ) = dalog (T = hi,) —

(ay (71 + M — 1) 4 aods) zep = L+ 1 + (log oy — logay) — (11 — 1) log é + (72 — 1) (6c + €xn) -

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

1 y1—1 1 Y1+A1—1 &
E wt+17h T ht+1,h Qt+1,h (’Yl+)\1_1)041(Zt+1,h_zt,h>R Dt o 1
o 1 31 — € t+1,h | =
! T —ht o ’
Wy p, — Qt,h Pi+1

(2.21)
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agent 2’s Euler equations can be written as

- a1z Y2—1 A2 )
8 Corin — 0ty (T — hiyy ) e T—his <Qt+1,h)€ "
2 =
Cip — Qbﬁ]g’h (T — h%,h) &1tk T — h?,h Qih

eazAz(zHl,hZt,h)RH_Lh&] — 1’ (2.22)
Pi+1

and the efficiency condition becomes

E [(7 —1)log U_)tl,h +(m+ A —1)log (T — h%,h) + (&1 — &) Qun— (2.23)

(72 — 1) log (Cm — ¢w}y, (T — hiy) ealzw) — A2 log (T — h3,) (2.24)

— (@1 (71 + A1 = 1) + a2)o) z4) = It + (log oz — log 1) — (1 — 1) log ¢ + (72 — 1) dc-
(2.25)

Using the CEX data, the coefficients v, \i, ¢, as, B, and I + (logog — logoy) —
(v1 — 1) log & + (v — 1) 8¢ will be estimated by applying the Generalized Method of
Moments (GMM) to these three equations. The remaining parameters of the individual

utility functions can then be recovered using the following equations:

Yi=oi(l=pi), AN=01-p), &G=[1—0i=0)1~-p).

Finally, it is important to remark that the mean of the logarithm of the ratio of the
Pareto weights [; can be identified only if it is assumed that the constant d¢ is equal

to zero.

2.7 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 equa-
tions jointly with the efficiency condition. The non-linearities in the Euler equations

imply that we can only allow for the class of measurement errors introduced in the
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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 coefficient esti-
mates, the sample of single households will be used. In particular, the estimation of
individual preferences for single households requires only the transformed Euler equa-
tion 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 this, in the estimation
the wive’s labor supply and wage will be used to derive the consumption function ¢
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, we will use the sample of single households. Denote
with D} a dummy equal to 1 if agent 1 works in period ¢ and let ¢/,, be the error
term corresponding to the transformed Euler equations of agent i. Since individual
preferences are estimated using the sample of households in which agent 1 works at ¢

and t + 1, the parameter estimates of both couples and singles are unbiased only if
L [CZH ‘Dtl - 17Dt1+1 = 1} =0,

i.e. only if ¢/, is independent of the participation decisions in period ¢t and ¢ + 1.

Suppose this independence assumption is not satisfied. For both couples and singles,
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the labor force participation decision of agent 1 can be formulated using the model
proposed in this paper. In particular, in each period ¢ 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 < owT 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
logw; = X, + ey,

where X; includes labor market experience, its square, and a price index that is house-
hold and region specific. The selection equations in period ¢ can then be written in the

form

loger —logp —logT — X8 < e; if D} =1,
loge; —logp —logT — X,8 > ¢, if D} =0.

Suppose that (/. , e;, and e;1 are normally distributed with mean vector 0 and covari-
ance matrix
g zb P¢it P+l
1 P
1

Then, by Tunali (1986),

E ¢ |Df = 1,D)y = 1] = o¢ipei & + o¢ipei st

where
Xt — Xt Xt - Xt
¢ (X:3) @ < alf pz)p1/2 6) ¢ (Xi18) @ ( (f _ 52)17216>
gt - G(Xt/B,XtJrl/B,p) ’ §t+1 - G<Xtﬁ7Xt+lﬁap) 7
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and where ¢, ® and G are, respectively, the standard univariate normal density func-
tion, 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 Euler 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}, ,. A similar

approach could be used for couples, but stronger assumptions are required.m

The residuals of the individual Euler equations contain the expectation error im-
plicit 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 esti-
mated 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 contin-
uous updating 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 autocorrelation. 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 dependence between variables

known at time ¢ and concurrent and future variables, even under rational expectations.

I7To estimate agent 1’s participation equations for couples, individual consumption must be sub-
stituted 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 Heck-
man 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.

92



To address this problem, only variables known at ¢ — 1 are used. This requires three
consecutive observations for the same household: two to compute the growth rate for
consumption, 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 con-
structed employing lagged cohort variables, where the cohort variables are computed

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

2.8 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 in-
terviewed: 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
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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.ﬁ Quarterly leisure can then be computed as T" 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 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, we 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, we 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, we 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 dollarsH Summary
statistics in 1984 dollars for the main variables are reported in [Table 2.1]

18The 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. We 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
T for married females and males, and for single females and males.

9The 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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Table 2.1: 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

2.9 Results

To evaluate the performance of the identification result, individual preferences are ini-
tially estimated for single agents using several specifications. First, preferences are
estimated using standard household consumption Euler equations and the intraperiod
condition. Under the assumptions on preferences and heterogeneity of section [2.6] the
two equations can be written as follows:

-1 A ¢
£ (Ct+1,h)71 (T - ht+1,h) 1 (QtJrl,h) ! eaﬁ(th,h_ztvh)ﬁRtH,h Peh | _ 1
Ct,h T — ht,h Qt,h Pittr1,n
(2.26)
E [1og Cin — log ¢ — log () (T = hiy)) — O/Zt,h} = 0. (2.27)

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 parameter a.@ Second, preferences of singles are estimated using
agent 1’s transformed consumption Euler equations and the identification result.
Note that the transformed Euler equations (2.21) contain the same information as
equations and , 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 implemented using log-linearized as well as non-linear Euler equations. All specifi-
cations are estimated with and without selection correction terms.

The results for the log-linearized version of the model are reported in for

20Theoretically, o can be estimated using only the standard household consumption Euler equations.
But empirically ¢ can be precisely estimated only if the intraperiod condition is added to the estimation.
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females and 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 ¢ 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
for single females and 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 [Table 2.8| [Table 2.9| [Table 2.10] [Table 2.11] In all specifications the selection terms
are never statistically significant. This finding can be interpreted in two different ways.
Either we are 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 sta-
tistically 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.

The main empirical results are the estimates for couples, which are obtained using
the transformed Euler equation for the wife, the transformed Euler equation
(2.22) for the husband, and the efficiency condition (2.25)). The results are reported
in 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 husband’s ¢ are estimated
to be around 0.28. [Table 2.12hlso reports the estimate of the mean relative decision
power under the assumption that the constant d¢ in the measurement errors is equal
to zero. Note that the estimation of the model produces an estimate of the logarithm
of the expected value of . 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 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.
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Finally, to test the assumption of ex-ante efficiency, the individual Euler equations
(2.21) and are also estimated without including the efficiency condition ([2.25]).
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 o 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 ¢ define the composite good C' = 7117,
Note that if a single agent decides to save one unit of C' in period ¢, she will be able to
increase consumption at t+1 by Ry1 (py /pre1)” (we Jwier) 7. We can therefore inter-
pret Riv1 (pe /pes1)” (wy /le)l*U as the gross return on C, where R, captures the
return for investing one unit of C' in the risk-free asset, and (p; /py+1)” and (wy; /wepq )7
measure the change in prices between t and ¢+ 1 of the two goods that form C, weighted
using the corresponding budget shares. Using the log-linearized model, it is straightfor-
ward to show that 1 /p measures the percentage change in Cy,; / C, generated by a one
percent increase in Ry 1 (py /pia1)” (wy Jwisq )1_0. This elasticity can be determined in
the CEX by implementing an IV regression of the logarithm of C; / C, on the log-
arithm of Ryyqy (pr /Pev1)” (Wi Jwepr)' 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.ﬂ

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 Cyyq / C, optimally. Consider an increase in the rate of return. In the data
both single females and males increase the ratio Cy / C,. However, the increase in
period ¢ 4+ 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

Zlwe 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
1—
regressor Ryy1 (pey1 /pe)” (wegr Jwe) 7
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of the risk aversion distribution are less likely to be married. Second, according to
the results, the elasticity of intertemporal 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 (¢t)” (T — h")l_oi, the results also imply
that females are more risk averse than males. In Mazzocco (2007) it is shown that the
standard unitary model represents a good approximation of household intertemporal
behavior if and only if the individual preferences satisfy a generalization of Gorman
aggregation to an intertemporal framework. The heterogeneity in the estimated p im-
plies 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 allocating 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 explains 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.

2.10 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 ana-
lyzed using a unique utility function for the entire household, because this approach
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ignores important aspects of intra-household risk sharing and specialization. This im-
plies that any policy analysis related to household intertemporal decisions should be
implemented by characterizing each household member by means of individual prefer-
ences.

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 as-
sumption, it can be incorporated in the available time 7. 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 7.
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Appendix A: Proofs

Lemma 1

The following Lemma determines the condition under which the marginal rate of sub-
stitution function g can be inverted and therefore the consumption function g is well-

defined.

Lemma 1. The function g (w1, h}, Q) is well-defined if
ullc (Cg71 - h%>Qt) Ui (C%v - h%u@t) - u}:c (Cia - h%th) ull (Ct1> I- hiv@t) # 07

for any realization of the exogenous variables.

Proof. For any realization of the exogenous variables define

dl (Cla hfvaawl) = ql (6%7 h’%? Q) — Wy = 0.
o . L _od! |
By the implicit function theorem, g¢' (wy,h', Q) is well-defined if el # 0. Which
c
implies the result. O

Proof of Proposition

In the second stage of the household problem, the household chooses optimal consump-
tion and leisure in each period and state of nature given w s, Watw, Prw, Prw, and
Y, ., according to the following problem:

max :U“U’l (c%,wv ltl,w’ Qt,w) + (1 - lu) UQ(C?M, l?,w’ Qtw)

1.2 g1 g2
Ct,w1Ct,w 7lt,w 7lt,w Qt,w

2
s.t. Z (pt,wciw + U}i’t’wl;w) + -Pt,th,w S Y/t,u)

i=1

The price of the private good, p;., the price of the public good, F,,, agent 1’s
wage, Wi ¢, and agent 2’s wage, wa ., represent four independent sources of exogenous
variation. The fifth source of variation is Y;,. It is important to remark that Y, is
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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 and w’ # w varies Y;,. Second, a change in an exogenous variable
at t' # 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 ¢’ and state w’ that varies }_{W.

Consider first the case in which both agents work. Note that if the function
g (w14, hi, Q;) can be identified, the original marginal utilities can also be identified
by means of the reduced-form marginal utilities which are known. In the remainder of

dg O 0

the proof it will be shown that —_g, —g, and 99 can be identified, which implies that
Ow; Oht 0Q

g (wy, h', Q) can be identified up to an additive constant.

Consider an arbitrary period t and state w. Given w;, ws, p, P, and Y, optimal
household private consumption, public consumption, agent 1’s labor supply, and agent
2’s labor supply can be written in the following form:

C=C (w17w27p7 Pa}_/) 7@ = Q (wlaw27p7 Pal_/) 7h1 = h' (w17w27p7 P7}7> 7h2 = h? (wl,wg,p,P,Y) :

Agent 2’s reduced-form marginal utilities of private consumption and public con-
sumption are defined as follows:

fc2 (Ca w17h1ah27Q) = ug (C -9 (U_}hhlaQ) 7]- - h27Q) : (228)

16 (Cowy, ' B2, Q) = ugy (C — g (wi,h', Q) , 1 —h*, Q). (2.29)

By construction these equations are satisfied for any combination of wy, ws, p, P, and
Y. Consider an arbitrary wy, we, p, P, and Y. Let dw,, dwsy, dp, dP, and dY be a

small change in the exogenous variables with the following properties: (i) dw; = ﬂalp,
p

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

g_idwg <§i “;1 ) dp + —dP + gng dC 0,
g—idwg%—(gﬁzl )dp+—dp+a§dY=dQ=0,
g_idwz (gzll 1;1 ahl) dp + a—hldp + g}; dY = dh' = 0,
g_ide (g_Z%+%’;2)d +g—’£dp+g’;dy dh? = 0,

i.e., the change varies household private consumption, but household public consump-
tion, agent 1’s labor supply, and agent 2’s labor supply stay constant. The change in
f2 implied by dw;, dws, dp, dP, and dY" can be computed as follows@

a2 9 f2 LR OF2 DT
aC T TR T 90

0P
= a0t

df? =

Similarly, the change in u2? implied by dw;, dws, dp, dP, and dY can be written in the
following form:

ou?
du? = ch’
©T A2
Since equation (2.28)) is satisfied for any wy, wy, p, P, and Y, the change in f2 must
equal the change in u?. Consequently,

of _3u§
oC  0c?
2 2
85 i '3 5 1s also known.
c

Consider a change dw,, dw,, dp, dP, and dY with the following properties: (i)
dw, = Eclp, which implies that dw, = 0; (ii) dw,, dp, dP, and dY are the solution of
p

22Alte_rnautively, one could totally differentiate f2 with respect to the exogenous variables wy, ws, p,
P, and Y and then impose the constraints implied by the system of linear equations.
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the following linear system:

g_idwg <§_i% + %i) dp + g—id}? + g—ng = dC =0,
g_idw2+ (g—ﬁ% + f;—g) dp+ 92ap + 924y~ aq <0,
g_idwz (g_ii% n %1) dp + ‘Z,—};jdp + g—};df/ = dh' £ 0,
g_idwg (g_Z% + %’j) dp + Z—Igdp + g—]gdif = dh2 =0,

i.e., the change varies agent 1’s labor supply, but household private consumption, public
consumption, and agent 2’s labor supply stay constant. According to equation ([2.28]),
the implied change in f? must equal the implied change in u?. Consequently, the
following equation must be satisﬁed:ﬁ

of  oul dg
Ohl  Oc? Ohl’

. Off ou?
Since IhT and 90

0
8_51 is identified.

are known,

Consider a change dw,, dw,, dp, dP, and dY with the following properties: (i)
dw, # ﬂdp, which implies that dw; # 0; (ii) dwy, dw,, dp, dP, and dY are the
p

solution of the following linear system:

g—:idwl + g—iidwg + %—]de + (Z—lzdp + g_];ldy = dh' =0,
S_Zdwl + S—Zde + %—};dp + g—}llde + g—}gd)_f = dh? =0,

i.e., the change does not vary household private consumption, public consumption,
agent 1’s labor supply, and agent 2’s labor supply. By equation (2.2§), the implied
change in f? must equal the implied change in «2, which implies that the following

23The steps used to derive this equation are equivalent to the steps used to derive (2.10)).
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equation must be satisfied:

of? _ ou? dg

ow; O duw,
2 2
Since g—il and % are known, 8851 is identified.

Similarly since the implied change in f? and fé must equal the implied change in,
respectively, u? and ué, the following equations must be satisfied:

off ~ 0Ou? Og
811_)1 N oc? (9?1_)1’

0fg _ _Oug 0y
8@1 602 8@1 )
2 2 Ou2 2
f fQ and @ are known, which implies that —Q and al are iden-

T 0wy’ 0w, oc? Oc?

tified.

Finally, consider a change dw;, dws,, dp, dP, and dY with the following properties:
(i) dwy = ﬂdp, which implies that dw, = 0; (ii) dws, dp, dP, and dY are the solution

of the following linear system:

g_idw <§51 ‘;1 ) dp + —dP + g—gd}/ dC =0,
g—idwg + (g—QlU;l ) dp + —dP + 8§dY dQ # 0,
g—idw + (gz “;1 ah1> a—hldP + g—};/ldY dh' =0,
g—Zdw2+(§Zj1;1+aal§>d +g—]£dP+g];dY dh? = 0,

e., the change varies public consumption, but it does not vary household private
consumption, agent 1’s labor supply, and agent 2’s labor supply. According to (2.28)),
the implied change in f? must equal the implied change in u?, which implies that

2

off  uldy

0Q  0c20Q
f2 2 Ou?
Observe that 90" e 2 , and 8026 are known. Consequently, % is identified.
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0 0
Since —g, —f], and 29 are known, the function g is identified up to the constant
oh! 61111 8@

of integration. It is then straightforward to use g (w1, h', Q) to recover ul, uj, and ug,
from f7, fi, and f§ up to the additive constant of g.

It is important to remark that the proof requires that the following matrix of coef-
ficients of the linear systems is of full rank:

Foc e oC oc
ow, 0Op OP 0Y
0@ 0@ 09Q 0Q
ow, Op OP 0Y
okt Oh' Oh' Oh!
ow, Op OP 0Y
Oh?> Oh? 0Oh®? Oh?
ow, Op OP 9Y

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, I will only discuss the
second one. 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, Q, k', and h? vary conditional
on the variation generated by the other exogenous variables. This emphasizes 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, no variation in wy is observed, and the reduced-form
marginal utility f# is not known. In the first part of the proof, the equation defining f7
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 equations and , the corresponding linear equation from
the three linear systems, and by setting dwy = 0. g (w3, h', Q) is therefore identified up
to the additive constant and all marginal utilities are identified except u?.
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Appendix B: Derivation of Euler Equations when Consumption

and Leisure are Strongly Separable

The utility function takes the following form:

cl=r =
Ulcl) = 1—p+01—’y'

The marginal utilities are therefore,
Ue(c,l)=c"* and U (e,1)=017".

The function g (w, T — h) that determines consumption can then be written as follows:

c=g(w,T—h)= <%>pw”(T—h)z. (2.30)

The standard Euler equation has the following form:

o[ )+
Ct41

The marginal utility of consumption after replacing ¢ with g (w, T — h) can be written

as follows
02r

fe= T =

Hence, the transformed Euler equation takes the following form:

) (F=e) o
W1 T — hiyy !

The intratemporal condition can be derived by taking logs of equation (2.30]) to obtain,

=1.

BE

Inc= —p1n9+plnw+z(T—h)
p
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We can estimate the standard order equation using the non-linear formulation just
derived or the following log-linear approximation:

1 1
Incjyy —Ineg =—-In+ —In Ry + 0.X; + €.
P P
For our approach,

1 1 2
(T = ) = I (T = o) = D0+~ InF 7’) (In (weer) — In (wy)) + 60X, + €.

107



2.11 Tables

Log-linearized Euler Equations for Singles.

Table 2.2: Estimation of Euler Equations for all Households

Ind. Variable 2-stage GMM 2-stage Least Squares
In(Riy1) 0.148 0.106 0.013 0.156 0.173 0.096
[0.125] [0.137] [0.145] [0.155] [0.166] [0.178]
Aln (famsize) 0.362* 0.367 0.367 0.449* 0.440 0.520
[0.202] [0.237] [0.320] [0.238] [0.272] [0.369]
Akids 0.043 0.063 0.061 0.006 0.045 0.038
[0.108] [0.123] [0.133] [0.119] [0.131] [0.146]
Ahw - —0.552** —0.239 - —0.542** —0.274
[0.244] [0.289] [0.274] [0.314]
Aln (hl) - - 0.249* - - 0.333**
[0.140] [0.161]
Aww - 0.278 0.450* - 0.251 0.384
[0.231] [0.265] [0.233] [0.277]
Aln (wl) - - —0.037 - —0.034
[0.053] [0.056]
In (y;) 0.168** 0.201** 0.202** 0.168** 0.187** 0.206**
[0.075] [0.087] [0.092] [0.085] [0.092] [0.100]
J-Statistic 43.4 36.2 30.7 - - -
P > 2 0.33 0.55 0.72 - - -
n. of observ. 337 337 337 337 337 337
n. of cohort 7 7 7 7 7 7

Asymptotic standard errors are in brackets. All specifications include a constant and three
seasonal dummies. The instrument set is the same across columns and includes the first lag
of family size growth and of the change in two education dummies, the first equal to one
if the head only attended elementary school, the second equal to one if the head attended
high school but did not graduate; the first, second, and third lags of nominal municipal bond
interest rate, the change in number of children, the change in number of children younger
than 2, labor supply growth of the spouse if present, real consumption growth, real municipal
bond interest rate, and marginal tax growth; the first, second, third, and fourth lags of the
change in dummy equal to one if the head works and in a dummy equal to one if the wife
works and is present, nominal 3-month treasury bill rate growth; the second and third lags of
salary growth; the second, third and fourth lags of income growth and head’s leisure growth.
hw and ww are dummies equal to 1 if the head works and if the spouse works. In (hl) and
In (wl) are the logs of head’s and spouse’s quarterly leisure. y;—1, yp¢—1 and y,—1 are
household, head’s and spouse’s income at t — 1. (**) and (*) indicate that the coefficient is
significant, respectively, at the 5 and 10 percent level.
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Table 2.3: Estimation of Euler Equations for For Singles and Couples

Ind. Variable Singles Couples Singles Couples Singles Couples
In(Rys1) 0.029 0.366 0.278 0.596 0.227 0.606
[0.751] [0.433] [0.822] [0.475] [0.830] [0.492]
A ln (famsize) 0.222 0.083 0.152 —0.010 0.278 —0.230
[0.253] [0.366] [0.292] [0.356] [0.311] [0.383]
Akids —0.050 0.267* 0.035 0.306** —0.060 0.368**
[0.168] [0.136] [0.179] [0.136] [0.196] [0.146]
Ahw - - 0.976* 0.559** 1.200* 0.354
[0.378] [0.291] [0.421] [0.332]
Aln (hl) - - - - 0.457 —0.231
[0.489] [0.281]
Aww - - - 0.175 - 0.601*
[0.189] [0.347]
Aln (wl) - - - - 0.708
[0.514]
In (y:) 0.118 0.266** —0.024 0.187** —0.025 0.186**
[0.121] [0.083] [0.142] [0.091] [0.145] [0.093]
J-Statistic 32.7 43.5 24.8 38.4 23.9 38.2
P >y 0.53 0.32 0.85 0.45 0.85 0.37
n. of observ. 333 366 333 366 333 366
n. of cohort 7 7 7 7 7 7

Asymptotic standard errors are in brackets. All specifications include a constant and three
seasonal dummies. The instrument set is the same across columns and includes the first lag
of family size growth and of the change in two education dummies, the first equal to one
if the head only attended elementary school, the second equal to one if the head attended
high school but did not graduate; the first, second, and third lags of nominal municipal bond
interest rate, the change in number of children, the change in number of children younger
than 2, labor supply growth of the spouse if present, real consumption growth, real municipal
bond interest rate, and marginal tax growth; the first, second, third, and fourth lags of the
change in dummy equal to one if the head works and in a dummy equal to one if the wife
works and is present, nominal 3-month treasury bill rate growth; the second and third lags of
salary growth; the second, third and fourth lags of income growth and head’s leisure growth.
hw and ww are dummies equal to 1 if the head works and if the spouse works. In (hl) and
In (wl) are the logs of head’s and spouse’s quarterly leisure. y;—1, yp¢—1 and y,—1 are
household, head’s and spouse’s income at ¢t — 1. (**) and (*) indicate that the coefficient is
significant, respectively, at the 5 and 10 percent level.
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Table 2.4: Log-linearized Individual Euler Equations for Single Females: Identification
Result vs Standard Methods.

Parameters Identification Standard
P 5.02 5.21
[2.49] [1.08]
o 0.30 0.12
[0.44] [0.07]
J-Statistics 15.2 37.9
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 2.5: Log-linearized Individual Euler Equations for Single Males: Identification
Result vs Standard 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 > y? 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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Non-linear Euler Equations for Singles

Table 2.6: Individual Euler Equations for Single Females: Identification Result vs Stan-
dard 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 > 2 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 2.7: Individual Euler Equations for Single Males: Identification Result vs Stan-
dard 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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Log-linearized Euler Equations for Singles, Controlling for Selection.

Table 2.8: 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 ¢ + 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

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.

Table 2.9: Log-linearized Individual Euler Equations for Single Males: Identification
Result vs Standard 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 ¢ 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 > y? 0.90 0.80
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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Non-linear Euler Equations for Singles, Controlling for Selection.

Table 2.10: Non-linear Individual Euler Equations for Single Females: Identification
Result vs Standard 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 ¢ + 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

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.

Table 2.11: Non-linear Individual Euler Equations for Single Males: Identification Re-
sult 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 ¢ —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 > y? 0.59 0.44
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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Euler Equations for Couples.

Table 2.12: 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]
" 0.82 - - -
[4.32]
J-Statistics 56.9 244
P> 0.33 0.55
number of observations 1266

Asymptotic standard errors in brackets. The estimate of p 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 2.13: Individual Euler Equations for Couples without the Efficiency Condition.

Parameters Wife Husband Parameter Difference
P 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]
M - - -
J-Statistics 56.1
P > 2 0.36
Efficiency Test
Distance Statistics 0.8
P>y 0.37
number of observations 1266

Asymptotic standard errors in brackets. The estimate of p 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.
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CHAPTER 3

The Effects of Paternity Leave: Evidence from the
Introduction of a Father’s Quota in Quebec

3.1 Introduction

In this paper, I analyze early-life childcare decisions within the household. Understand-
ing how households make these decisions is an important consideration when analyzing
labor market outcomes of parents. There is considerable evidence that temporary re-
ductions in labor supply, in the form of parental leave for instance, have a major impact
on earnings and careers. Indeed, studies argue that mothers, that take most parental
leave, pay large child earnings penalties that persist over the long-term (see for example
Kleven et al. (2019)). In this context, the main question this paper tries to answer is
how households make decisions related to parental leave. More precisely, this paper will
study the effect of incentivizing fathers to take more parental leave. It will also analyze
how parental leave decisions are related to the labor market income of each parent and
if there is evidence of specialization within households.

To answer these questions, I will use a major change in parental leave policy in Que-
bec. In January 2006, Quebec’s provincial government created the “Régime québécois
d’assurance parentale” or Quebec Parental Insurance Plan (QPIP). One of the main
components of the reform was the introduction of a “father’s quota”: 5 weeks of non-
transferable paid parental leave weeks reserved for fathers. Prior to the reform, parental
leave time could be split between the parents without any restrictions. However, in
practice, in the large majority of households, only mothers took paid parental leave.
The father’s quota incentivizes fathers to take time off from work at the birth of a
child. Since the weeks are not transferable to mothers, not taking them would result
in the household foregoing some of the available paid parental leave time. Indeed, the
policy had a significant impact on the household’s decisions, as the fraction of fathers
taking some parental leave time more than doubled following the reform. The 2006
reform provides the ideal setting to analyze household parental leave decisions. First of
all, analyzing the response of fathers to the new incentives introduced by the father’s
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quota provides insight into how households make decisions related to splitting parental
leave time. Second, this paper, with the help of detailed administrative data on QPIP
recipients, is able to provide evidence on how parental leave decisions are related to
parents’ income.

This paper makes the following main contributions. First, it provides evidence
that while the reform changed many aspects of the parental leave system the most
important aspect is the introduction of the father’s quota. It shows that while the
reform had an impact on both fathers and mothers, the magnitude of the impact was
much larger for fathers than for mothers. Using a difference-in-difference estimator,
the reform is estimated to induce an extra 50% of all new fathers to take parental
leave. After 2006 in Quebec, more than 80% of all new fathers take some parental leave
compared to 30% beforehand. Meanwhile, the fraction of mothers taking some parental
leave goes from around 85% to around 95%. This paper then examines parental leave
behavior under QPIP using an administrative dataset. It finds that the majority of
households split the weeks of parental leave in a very specific way: the mother takes
the maximum amount available to her and then the father takes the weeks that remain.
This behavior seems to imply that the constraint introduced by the father’s quota
binds and that most households would prefer to specialize even further. The paper
then analyzes the relationship between income and parental leave behavior. While
taking parental leave is more costly for higher income households (in terms of foregone
income), these households still take more parental leave. While richer household take
more parental leave overall (summing mother and father time-off), when focusing on
fathers this pattern does not hold. In fact, fathers that have higher income take less
time off. This suggests a higher degree of specialization in households with high income
fathers.

Understanding parental leave decisions is crucial to analyze labor market outcomes
of parents. A major question is whether a policy such as a father’s quota can reduce
the wage-gap between men and women. There exists a large literature that tries to
determine the causes of the wage-gap. Blau and Kahn (2017) provide an overview
of the literature that analyzes its determinants. One explanation that is particularly
compelling is provided in Goldin (2014). The author of that paper argues that the
main explanation for the remaining gender wage-gap is the remuneration structure of
the labor market. Firms disproportionately reward workers that work long and unusual
hours. As a result, the penalty of having a flexible job, in terms of foregone wages, is
large. For a variety of reasons, women might have a preference, relative to men, for
flexible schedules. Therefore, Goldin argues that women are hit disproportionately by
these penalties for flexible schedules or time off.

Goldin’s paper provides a framework to think about the gender wage-gap. However,
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it does not address the question of why women value flexibility more than men. One
possible explanation is that women have to take time off to have children and that early-
life childcare responsibilities fall mainly on mothers. Therefore, women have a harder
time than men conciliating family and professional life and end up paying penalties
in terms of lower wages. Bronson (2015), provides evidence that this is an important
consideration for many women, as it appears to be a major mechanism in explaining
differences in college major choices between men and women. In fact, Bronson’s paper
argues that women select disproportionately into degrees that are lower paying but allow
a high degree of work-family flexibility. In addition to affecting education decisions,
many studies find evidence of a ”child earnings penalty”, a decrease in earnings growth
following the birth of the first child. For example, Waldfogel (1997) finds that even after
controlling for actual labor market experience, such a penalty can still be observed.
More recently Kleven et al. (2019) estimate that in Denmark the ”child penalty” is
about 20% of earnings and accounts for about 80% of total earning inequalities. Finally,
Gruber (1994) shows that the cost of mandated benefits related to childbirth where
largely passed on to mothers in the form of lower wages. Therefore, it is a legitimate
question to wonder if the same phenomenon takes place with the father’s quota.

Given these observations policies surrounding pregnancy and childcare, such as the
father’s quota, could have a major impact on the wage-gap. Previous papers have stud-
ied the father’s quota in other countries. In addition to Quebec, it has been instituted
in places such as Sweden, Norway and Iceland. Ekberg et al. (2013) find that in Swe-
den, the policy had strong effects in the short-term in terms of the splitting of parental
leave time. However, they find little evidence of long term effects in terms of division
of household work or labor market outcomes. Similarly, looking at Norway, Cools et al.
(2015) find little evidence of a change in the division of household work and surprisingly
find a negative impact on mothers’ labor market outcomes. One possible explanation
though is that the reform Cools et al. look at also increased mothers” parental leave
time making the effect they identify unclear. Dahl et al. also look at the reform in Nor-
way. They show the presence of important peer effects in the take-up of parental leave
for fathers: fathers that know other fathers that took paternity leave are more likely
to take some themselves. Finally, Patnaik (2019) looked at the daddy quota policy in
Quebec. Her paper shows a strong effect in terms of participation in the program and
also a long-term effect in terms of splitting household work.

This paper expands on Patnaik in terms of looking more closely at participation
in the program. Patnaik’s small dataset (about 200 observations per year) does not
allow her to study the determinants of participation in the program. By using an
administrative dataset that tracks all program participants I am able to look more
closely at how participants self-select by choosing the number of weeks of parental
leave they take. One potential caveat is that, given results in previous studies, it is
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possible that the effects on labor market outcomes are small or insignificant. However,
it is still worth looking into.

Finally, a recent report by Clavet, Corneau-Tremblay, and Lacroix (2016) uses the
same administrative dataset used here. They conduct a comprehensive review of the
effects of the 2006 parental leave reform. One new result presented in this paper is
that, conditional on household income, fathers with higher income take less weeks of
parental leave on average.

The rest of the chapter is organized as follows. Section 2 describes in detail parental
leave systems in Quebec before and after the introduction of QPIP. Section 3 discusses
the data that is used in this paper. Section 4 looks at the effect of the reform on
parental leave take-up of fathers and mothers. Section 5 describes in detail the behavior

of households under QPIP.

3.2 Description of Parental Leave in Quebec

As explained previously, in January 2006, Quebec’s provincial government introduced
a major reform of the parental leave system. Up until 2006, Quebec’s parental leave
policy, like that of other Canadian provinces, was under the federal government’s Em-
ployment Insurance (EI) system. In 2006, Quebec’s provincial government created a
new system called QPIP. In addition to introducing a father’s quota, the new system
also changed parental leave policy along many dimensions. These changes are summa-
rized in It is also useful to note that to this day, other Canadian provinces
are still under the EI system. This provides a useful comparison group to think about
the effects of the reform.

Table 3.1: Description of Policy Changes

Policy feature EI system | QPIP basic | QPIP special
(pre-2006) regime (post- | regime post-

2006) 2006)

Total number of | 50 weeks 55 weeks 43 weeks

weeks

Income  replace- | 55% 70% for 30 weeks | 75%

ment rate then 55% for 25
weeks

Insurable  income | 39,000 C$ 57,000 C$ 57,000 C$

max (2006)

Father’s quota None 5 weeks 3 weeks

The first thing to notice is that under the new QPIP system, households have the
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choice between two regimes: a basic regime and a special regime. The trade-off between
the two regimes is that the basic regime has more paid parental leave weeks but the
income replacement rate is higher in the special regime. Most households choose the
basic regime (74%). Households can only choose one regime for both parents and cannot
switch in the middle of the parental leave period. also shows that parental
leave policy became more generous following the reform. The maximum number of
weeks of paid parental leave increased post 2006 (55 weeks in the basic regime). In
addition, total transfers also increased with both the income replacement rate and the
insurable income maximum higher under QPIP. The insurable income maximum refers
to the maximum income that can be replaced at the specified income replacement
rates. Income above this limit is not replaced when parents take parental leave (the
replacement rate falls to 0%). The insurable income maximum has increased steadily in
both systems since 2006, with QPIP staying more generous. In 2016 they were 51,300
C$ and 71,500 C$ for EI and QPIP respectively. Finally, the weeks reserved for fathers
are 5 weeks and 3 weeks under the basic and the special regime respectively.

The fact that parental leave system changed in many ways presents challenges in
terms of identifying the effect of the father’s quota, since under the more generous plan
both mothers and fathers are expected to take more parental leave. In addition, it
becomes unclear if fathers take more parental leave because of the father’s quota or
because of the more generous conditions. However, as shown in [Figure 3.1} the policy
had a much bigger impact on fathers than mothersﬂ Therefore, while it is important to
think about this carefully in the analysis, the main effect of this policy is an increase in
paternity leave relative to maternity leave. In any case, the next sections will provide
a more detailed description of household decision-making under QPIP.

3.3 Data

This paper uses two main data sources to study parental leave in Quebec. The first
source is an administrative dataset that contains the universe of QPIP recipients and
detailed information on number of weeks and transfer amounts for program participants.
As far as I know, this paper is the first to use this data. The second source is survey
data from Statistics Canada. The survey is the Employment Insurance Coverage Survey
(EICS). EICS is a supplement to the Labor Force Survey (the main labor force survey

!Note that in [Figure 3.1} the year refers to the year in which the parents took the parental leave.
However, the new parental leave system only applied to children born after January 1st. As a result,
the data for 2006 includes both pre and post reform families, which explains why the fraction of parents
that take the parental leave is somewhat in between pre and post reform fractions.
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Figure 3.1: Fraction of Parents Receiving Benefits by Year and Region

Data from Employment Insurance Coverage Survey (EICS)
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in Canada) that is designed to study participants in cash transfer programs such as
parental leave programs.

I will now describe in greater detail each of the two main datasets:

e The administrative data comes from the ” Conseil de gestion de I'assurance parentale”
(CGAP) that manages QPIP. This dataset allows me to look in detail at early
childcare decisions within the household, after the reform. It contains all benefi-
ciaries from QPIP between the introduction of the new system in 2006 and 2015,
with information about the number of weeks of parental leave (with the income re-
placement rate of each week taken), the amount of benefits received and insurable
income. It also contains the age of the parent and whether the parent is salaried
or self-employed. This dataset allows me to study how households split parental
leave under the program and how a household’s income might affect decisions.

However, the data does have some limitations that need to be addressed. The
first drawback is that parents that do not take parental leave are not observed
in the sample. This means that many observations contain only one parent.
Out of 740,000 total births, for 75,000 observations (10.1%) we only observe the
father and for 175,000(23.6%) observations we only observe the mother. In the
cases where only the father is observed it is probably fair to assume that most
cases correspond to households where the mother is ineligible for parental leave
because she is either unemployed or not in the labor force. This is supported by
the fact that survey data indicates that the participation rate of eligible mothers
in the program is higher than 95%. The cases where only mothers are observed
is trickier as survey data indicates that around 5% are single mothers and 8%
correspond to cases where fathers are not eligible. However, even after the reform,
the participation rate of eligible fathers is still only around 85% meaning that there
is a significant amount of fathers that make the decision not to participate in the
program. Using a back of the envelope calculation (85% of the 100% — 8% — 5% =
87% of eligible fathers) indicates that probably about 13% of the sample are made
up of fathers that decide not to participate in the program. The uncertainty
around the reason why the father is not observed is a drawback. In particular, it
is reasonable to think that all three groups are very different. For example, single
mother households probably do not behave in the same way as households where
the father decides not to take parental leave. However, even limiting our analysis
to the cases where the father is observed provides interesting insights.

A second limitation is that actual earnings are not observed. Rather only insurable
income is. In most cases, this is a good measure of labor market income. However,
this is only true up to the maximum insurable income. For people earning more,
the maximum insurable income value is reported. Over the course of the period
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considered, this concerns about 9.6% of observed mothers and 20.4% of observed
fathers. The percentages are stable from year to year. This is a problem when
considering the effects of income on parental leave decision. However, the very
large dataset makes it possible to consider subsamples of the population that are
not affected by this censoring problem.

e The Employment Insurance Coverage Survey (EICS) has been active since 1997
and is linked to the broader Labor Force Survey. It gives detailed information
on a sample of mothers receiving parental leave benefits, including number of
weeks they received benefits, amount of benefits, and pre-leave wage. It also
says whether the spouse is eligible for parental leave, and if he is, whether he took
some leave. In addition, it contains demographic information about the household
including province of residence. The survey covers all Canadian provinces before
and after 2006, allowing cross-province comparisons that are a good starting point
to look at the effect of the reform (as seen in figures 1 and 2 for example). The
data does have some limitations: since it is not designed to look specifically at the
program in Quebec, the sample of new parents in Quebec is only about 250 per
year, which might be small if we worry that there might be a lot of heterogeneity
in parental leave decisions. Also, as stated previously, 2006 is problematic as the
survey year refers to the year in which benefits were received and not year of
birth. As a result 2006 contains some households that are under the EI system
and some that are under the QPIP system. The way I will deal with this is by
dropping 2006 in certain cases. Finally, the information on spouse behavior is
rather limited as we only know whether or not the spouse took parental leave
and do not for how long or the amount of program transfers. This limits the
amount of analysis that can be done in terms of understanding the full extent of
household decision-making. Nevertheless, it is a start and provides some evidence
that complements other data sources.

3.4 Effect of the Reform on Parental Leave Take-up

As stated previously the introduction of the reform in Quebec but not in other Canadian
provinces suggests thinking of the reform as a treatment with Quebec being the treated
group and other Canadian provinces as the control group. Therefore, in general, the
empirical strategy will rely on comparing the change in parental leave behavior of
parents that had children after January 1st 2006 in Quebec to the change in parental
leave behavior in other Canadian provinces.

For such a quasi-experimental setting to identify the average treatment effect re-
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quires identifying assumptions. Crucially, it relies on the fact that households cannot
influence which group they fall in. Since date of birth is hard to control this is a reason-
able assumption. Migration is another phenomenon that might confound the estimated
effect. However, migration between Quebec and other Canadian provinces is not very
large, with the total number of interprovincial migrants (both in and out of Quebec)
less than 0.5% of the population. In addition, the new parental leave system is not so
much more generous that we would expect parents to delay having children or migrate
in response to it. Finally, looking at the summary statistics there is also almost no
change in the population in terms of wages, age, education or size of family in the year
before and the year after the reform. Taken together these elements suggest that the
quasi-experimental setting identifies the average treatment effect.

suggests that there was a major impact of the reform in terms of take-up
of parental leave, particularly for fathers. The fraction of fathers taking some parental
leave in Quebec increases from less than 30% before 2006 to close to 80% from 2007
onwards. There is also an effect on mothers, as the fraction taking some parental
leave in Quebec increases from 70% to more than 80%. In contrast, in other Canadian
provinces, the fraction of parents taking parental leave is very stable over the whole
period. presents similar graphics for the subpopulation of parents that are
eligible for parental leave. The main reason a new parents would not be eligible for
parental leave is if they earned less than 2000 C$ in wages in the 52 weeks preceding
the start of the leave period. Therefore, this concerns mostly parents that are not in
the labor force or are long-term unemployed. The evidence in [Figure 3.2| is similar
to that in figures [Figure 3.1} there is an impact on take-up for parents with a much
bigger impact for fathers. The fraction of eligible fathers that take some parental leave
increases from close to 30% to more than 80% (and more than 90% by 2011). For
mothers, the fraction increases from 90% to almost 100%.

A more formal approach would be to use a difference-in-difference method to es-
timate the impact of the reform. A difference-in-difference estimate can be obtained
by estimating the following equation using the EICS data separately for fathers and
mothers:

pi = 6(Q; x Post-treatment;) + \Q; + Z Y+ X6+ € (3.1)
T

p; is the dependent variable in the specification. In two specifications it will be an
indicator variable equal to 1 if parent ¢ (either the mother or the father) takes some
parental leave. In the third specification p; refers to the number of months of parental
leave that mother ¢ takes. (); is an indicator variable equal to 1 if parent ¢ lives in
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Data from Employment Insurance Coverage Survey (EICS)
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Quebec. Post-Treatment; is an indicator variable equal to 1 if parent ¢ was eligible for
parental leave in 2007 or later (after the introduction of QPIP). Therefore, the interac-
tion of @); and Post-Treatment; will be equal to 1 only for our treated group (Quebec
residents after the introduction of QPIP). Y; are year-specific indicator variables. X is
a vector of demographic controls that include (in some specifications) hourly wage, ed-
ucation controls and household total income?l This estimation excludes data from 2006
as the survey does not distinguish parents under QPIP and under EI. The estimated
difference-in-difference effect of the reform is then the estimate for §. The results from
the estimation are presented in

Table 3.2: Effect of the Reform on Parental Leave Participation
Father Mother  Mother months Father Mother Mother months

QC X Post-2006  0.554™F  0.09417 0.126 0.568% 0.10T7 -0.0981
(0.0226)  (0.0179) (0.267) (0.0247) (0.0182) (0.265)
Quebec 0.119* 0.0272 0.327 0.124%* 0.0221 0.231
(0.0181)  (0.0160) (0.226) (0.0202) (0.0162) (0.229)
Hourly Earning 0.000867  0.00234*** -0.00170
(0.000495) (0.000552) (0.00672)
Family Size -0.00880  -0.0258*** -0.2747
(0.00523)  (0.00556) (0.0721)
Income group 0.00626 0.0453*** 0.274**
(0.00460)  (0.00485) (0.0625)
Constant 0.0876***  0.848*** 9.834*** 0.0812* 0.651** 10.36™*
(0.0100)  (0.0125) (0.173) (0.0304) (0.0332) (0.423)
Observations 8284 7292 6551 6761 6747 5698
R? 0.321 0.017 0.005 0.354 0.069 0.012

Heteroskedasticity robust standard errors in parentheses, also includes year fixed effects and education controls
*p <0.05, ** p<0.01, ** p < 0.001

As seen in[Table 3.2 the estimates do not depend on the specification. The estimated
increase in the probability that fathers take some parental leave is close to 0.55. The
same number for mothers is close to 0.10. For mothers, richer households take more
time off, although the effect is economically small (a 40 C$ increase in hourly wage - 4
times the standard deviation - is only associated with approximately a 3 day increase
in parental leave). Finally, this specification does not provide any evidence that the
reform changed the amount of months of parental leave that mothers took. This could
be because parental leave time is not measured very precisely (at the month level).
However, it is also consistent with the fact that QPIP gave a maximum of 50 weeks to
the mother (under the basic regime, which most households choose) which is the same
as the total number of weeks under EI.

2Total household income is grouped in 20,000/year increments. This is the most precise measure-
ment of household income that is available in this data
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One potential issue with the method described above can be seen in
and [Figure 3.2] The identifying assumption of the difference-in-difference estimator is
that without the reform, the treatment and control group would have evolved following
parallel trends. Looking at those figures, it seems like Quebec had been experiencing
an increase in the fraction of fathers taking parental leave relative to the rest of Canada
even before 2006. However, I perform a variety of tests on whether the pre-treatment
trend is significant or not and I find that they all fail to reject the null hypothesis of
no difference in trends. The first test I perform is simply comparing the proportion of
fathers in Quebec that take parental leave in 2004 and 2005, with the null hypothesis
that the proportions are equal. I find p-values of 0.087 and 0.129 for the total population
of fathers and the subpopulation of eligible fathers respectively. The difference between
the two proportions is therefore not significant at the 5% level. Next, I estimate the
linear trend for the pre-2006 data on father’s leave. I use data going back to 2000 to
estimate the trend more preciselyﬁ I allow the trend to be different for Quebec and for
other Canadian provinces and then test whether the trends are statistically different
or not. I find p-values of 0.059 and 0.094 for the total population of fathers and the
subpopulation of eligible fathers respectively. Again, the null hypothesis that the two
pre-treatment trends are the same cannot be rejected.

The tests suggest that the difference-in-difference approach is adequate. However,
the fact that the p-values are so close to the thresholds might still be worrying. One
robustness check that I perform is attempting to construct a synthetic control (Abadie
et al. 2010) based on a weighted average of other provinces. However, in this particular
case, this method does not work because no other province experienced a growth similar
to Quebec’s in terms of increased paternity leave. In this respect Quebec is an outlier.
Therefore, there is no way to reweigh the provinces to get an adequate synthetic control.
Given this issue, the most that can be said is that their is no statistical evidence that
the pre-treatment trends are different in Quebec and in other Canadian provinces.

3.5 Parental Leave Behavior under QPIP

The administrative dataset from CGAP allows us to study in more detail the way in
which different households take parental leave. In particular, it allows us to break
down the way in which weeks are shared between parents and the relationship between
earnings and parental leave decisions.

31 also perform the same tests with data only between 2003 and 2005 and find almost identical
results - all fail to reject the null of no difference in the trends at the 5% level, although barely.
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Figure 3.3: Histogram of Parental Leave Weeks

3.5.1 Sharing of Parental Leave within the Household

presents a histogram of the distribution of weeks for fathers and mothers.
A lot of information can be gathered from this simple graph. First, 60.8% of mothers
take 50 weeks of parental leave - the maximal amount under the basic regime. Another
13.2% take 40 weeks, the maximal amount of weeks under the special regime. 13.3%
take lower than 40 weeks with no particular value standing out. Similarly 12.7% take
an amount between 40 and 50 weeks with most of the mass concentrated closer to 50
weeks[] Fathers also have a few values that stand out: 55% of fathers take 5 weeks
and 10.4% take 3 weeks. These are the maximal number of weeks that fathers can
take if the mother is taking her maximum in the basic and special regimes respectively.
However, two other values stand out for fathers: 28 weeks (6.3%) and 37 weeks (2.5%).
These are the maximum amount of weeks that fathers can take under the special and
basic regimes respectivelyﬂ Interestingly, for 79.5% of the households where fathers
take either 28 or 37 weeks the mother is not observed. Given the participation rate of
eligible mothers close to 100% it is safe to assume that in most of these cases the mother
is not eligible. Finally, most of the remaining mass of the distribution is concentrated
between 3 and 15 weeks. [Figure 3.4] and [Figure 3.5| present histograms broken down by
type of regime and tell a similar story.

Given all these observations, a lot can be said about the way most households make
decisions. Although most households choose the basic regime, a substantial portion

4This is consistent with maximizing behavior since by taking 41 weeks the household has to choose
the basic regime which has a lower income replacement rate over all weeks. Therefore, the marginal
cost of this extra week is very high.

515 and 18 weeks are reserved for mothers as pregnancy leave under the special and basic regimes
respectively
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choose the special regime. A large fraction of households take the maximal amount of
leave (or very close to the maximal amount at least). The way most households split
the weeks is by allocating all the parental leave that can be freely shared to mothers and
then fathers taking the maximum amount of weeks that cannot be shared. This suggests
that the constraint imposed by the father’s quota is binding and that households would
rather specialize fully when it comes to parental leave. This is also suggestive evidence
that some of the political motivations for this policy might not be working out. For
example, one could think that such a policy would remove a fixed cost of taking any
parental leave for fathers (in the form of stigma from employers for instance) and allow
households to better optimize the sharing of parental leave. However, the fact that
a large proportion of fathers are taking some leave but few are taking more than the
amount reserved for them does not support that idea.

3.5.2 Parental Leave and Insurable Income

Another interesting dimension of household decision-making is: how does length of
parental leave vary with insurable income? In particular, it is interesting to see if
there are observable patterns in terms of how benefit take up is related to earnings.
One important related question is the distributive effect of the policy. Dahl et al.
(2013) argue that in Norway paid maternity leave is regressive with transfers benefiting
mostly higher income households. QPIP is funded by a payroll tax that is proportional
to insurable income. Since transfers are also proportional to insurable income, the
question of the distributive effect comes down in large part to the number of weeks
taken by the household as a function of incomes.

As most households take the maximum amount of parental leave - or close to that
amount - one way in which households vary the amount of weeks they take is by
choosing either the basic regime or the special regime. [lable 3.3 shows that average
insurable income is higher for households that choose the basic regime. However, one
thing to keep in mind is that in many ways the two groups might not be comparable.
In particular, many households that choose the special program are probably single
income households (single mothers or mothers not in the labor force). This can be seen
by the fact that for 42% of households that choose the special regime only one parent
is observed, In comparison, only 18.5% of households that choose the basic regime have
only one observable parent. Some of those cases might be fathers that decide not to
take any parental leave. However, the high participation rate observed in the survey
data implies that it is not the majority. Therefore, this provides evidence that the
special regime is used by single income families to take leave without foregoing too
much income. Another way in which this can be seen is that 74.5% of fathers choose
the special regime when the mother is not observed (as argued previously, these are
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mostly cases where the mother is not in the labor force).

Table 3.3: Mean Insurable Income by Regime Type

Basic  Special
Father’s Weekly Insurable Income 926 847
Mother’s Weekly Insurable Income 730 614

Another way to approach this question is to look more directly at the relationship
between number of weeks of parental leave and insurable income. One issue is that
households with different structures - such as single mothers - or with different labor
force status are not eligible for the same number of weeks. To get around this, [Iable 3.4
presents the regression of total number of weeks on insurable incomes and restricts the
analysis to the subset of the population that choose the basic regime and where both
parents are observed. This population is relatively comparable and also has the advan-
tage that both parents’ incomes are observed. Interestingly, higher weekly insurable
income for mothers is related to more total parental leave, while higher insurable in-
come for fathers is associated with less parental leave. Quantitatively the effect for
mother is much more important. Taken together, these results suggest that overall
richer households take more parental leave time. This is true even though higher earn-
ing households pay a higher cost for parental leave in terms of non-replaced income.
The results also imply that for a given total household income, the father earning more
implies a decrease in total weeks. This could be explained by a higher degree of spe-
cialization in households where fathers earn more. Therefore father in those households
might not take all the weeks of parental leave that are reserved for them.

The next step would be to look at how earnings are related to number of weeks
of each parent. A first approach would be to use a naive specification estimated for
mothers and fathers separately (j = m for mothers and j = f for fathers):

pji = 0jwji + B Xji + €ji

In the above equation, pj; is the amount of parental leave individual 7 takes, w;; is
that individual’s pre-child wage, and Xj; is a set of controls. The issue with this naive
approach is that households make parental leave decisions together. In particular, an
increase in the amount of weeks one parent takes decreases the available weeks for the
other parent. Therefore, the number of weeks one parent takes is a function of the
number of weeks the other parent takes. Intuitively they should be substitutes. The
true model should take this form (assuming a linear form for simplicity):
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pri =Oswyp; + BrXpi + Vpmi + €5

It is well known that such a simultaneous model is not identifiable as such. Without
an instrument it is not possible to proceed further in the general case. However, focusing
on fathers (which we are particularly interested in) there are two special cases where
we can safely ignore substitution patterns. One case is when the mother is not in the
labor force and therefore not eligible for parental leave benefits. In those cases, the
father can freely choose the amount of weeks without worrying about restricting the
mother’s decision. The second case is when the mother takes the maximal amount of
weeks available to her. In those cases, the choice of the father is reduced to choosing
how much of the father’s quota he will take.

'Table 3.5 presents the results in those two special cases. I will focus first on the case
where the mother takes the maximum available to her. In that case, higher income
for the father will decrease the number of weeks he takes. However, the magnitude
of the effect is very small with a 100 C$ per week increase in income only decreasing
by 0.035 the expected number of days of parental leave. This small effect might be
explained by the fact that there is not much variation in the data with most fathers

Table 3.4: The Effect of Income on Total Parental Leave
Total weeks
Weekly Insurable Income Father -0.0000442%
(0.0000184)

Weekly Insurable Income Mother 0.000453***
(0.0000176)
Self-employed Father 0.198***
(0.0312)
Self-employed Mother -1.360***
(0.0364)
Age Father 0.00624***
(0.00118)
Age Mother 0.0137**
(0.00141)
Constant 53.11%*
(0.0369)
Observations 400349
R? 0.009

Robust standard errors in parentheses, also contains year fixed effects
* p<0.05, ** p<0.01, ** p < 0.001
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choosing 5 weeks of parental leave. The fact that the effect is negative indicates that
for fathers the higher cost of parental leave in terms of foregone income outweighs the
desire to consume more parental leave at higher income levels. This income effect can
be observed for the first subgroup as the coefficient on the insurable income of mothers.
An increase in that variable increases the total household income but keeps the cost of
parental leave for the father constant. The effect when the mother is not in the labor
force is much more substantial. A 100 C$ per week increase in income will decrease
the expected number of days of parental leave by about 3.5 days. Here as well, the
increased cost outweighs the income effect for the father’s decision.

Table 3.5: The Effect of Income on Father’s Parental Leave
Mother takes max Mother not in LF
Weekly Insurable Income Father -0.0000683** -0.00685"*
(0.00000414) (0.000125)

Weekly Insurable Income Mother 0.0000271***
(0.00000396)

Self-employed Father 0.00935 -1.017***
(0.00671) (0.231)
Age Father -0.00267*** 0.0917***
(0.000214) (0.00598)
Constant 4.891*** 23.88***
(0.00778) (0.236)
Observations 296527 74528
R? 0.004 0.040

Standard errors in parentheses
*p <0.05, % p<0.01, ™ p<0.001

Conclusion

This paper shows that the introduction in 2006 of QPIP had a major impact on house-
hold parental leave behavior. While the reform impacted both fathers and mothers,
the magnitude of the impact was much larger for fathers than for mothers. This paper
also shows that the majority of households split the weeks of parental leave in a very
specific way. This observed behavior suggests that the constraint introduced by the
father’s quota binds and that most households would prefer to specialize even further.
Furthermore, richer households take more parental leave even though they face a higher
cost (in terms of foregone income). However, when focusing only on fathers the opposite
holds, as higher income fathers take less parental leave time.
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In many ways this paper is still very preliminary. As discussed in the introduction
much of the interest for this policy concerns the labor market outcomes. Therefore,
using tax agency administrative data to look at the labor market effects is a crucial
next step. Although I have not been able to access the tax data yet, what I know
about its structure suggests a specific empirical strategy. The dataset only contains
households that are residents of Quebec. However, it does contain new parents before
and after the reform. As a result, to estimate the effect of the reform, the control
group would be parents that had children just before the cutoff date. The large sample
size and the arbitrary cutoff date lends itself to using a regression discontinuity design.
Once again, the goal would be to see the effect in terms of labor market outcomes.

Another area for further work on this subject is building a model of parental leave
decision-making. The goal of such a model would be to formalize some of the intuition
discussed in this paper, especially in terms of the relation between income and parental
leave weeks. A model would also make it possible to discuss the relative merits of
counterfactual policies. The variation in prices introduced by the discontinuities in the
replacement rate seem to be promising sources of variation to estimate preferences of
households over parental leave.
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