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Abstract

The ability of spouses to commit to future behaviors has important implications
for the design of policy interventions targeting specific household members. Using
longitudinal data from the Japanese Panel Survey of Consumers (1993-2019), we
find robust evidence consistent with limited commitment: positive own past wage
shocks increase current leisure, while positive current husband wage shocks reduce
the wife’s leisure. Additionally, changes in the wife’s private savings have lasting
negative effects on the husband’s leisure time, as limited commitment predicts.
These findings extend previous tests of commitment and underscore the importance

of accounting for historical changes in the household’s economic environment.
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1 Introduction

Spouses interact repeatedly throughout marriage, allowing them to share risks and pro-
vide mutual insurance against economic or health shocks (Mazzocco, 2007; Lise and
Yamada, 2019). A crucial aspect for these interactions is the degree to which partners
can commit to future behaviors. On the one hand, a high level of commitment is neces-
sary for efficient investment in common assets, the joint production of household public
goods and risk sharing across family members. On the other hand, limits to commitment
prevent spouses from exploiting one another.

In addition, many microeconomic policies aim to influence household behaviors and
target specific household members. To evaluate the effectiveness of such programs, it
is important to understand the level of commitment between spouses, as different com-
mitment regimes lead to different theoretical predictions and outcomes. Consider a cash
transfer that shift the intra-household distribution of income to empower a given spouse:
it may fail and have no effect under some commitment regimes, its impact may be only
temporary under other regimes, or it can succeed and produce long-lasting impacts un-
der different commitment environments. This paper studies the extent to which spouses
are able to commit to future behaviors in Japan, using a dynamic collective model of
household consumption and leisure (Chiappori, 1988, 1992).

Traditionally, household studies have relied on the so-called unitary model, which
considers the household as a single decision-making unit in which all family members’ re-
sources are pooled to maximize a common utility function subject to a budget constraint,
regardless of household composition. This unitary framework has faced strong criticism
on theoretical grounds, and its predictions, such as the income pooling hypothesis, have
been frequently rejected by data (Thomas, 1990; Browning et al., 1994; Lundberg et al.,
1997; Duflo, 2003; Quisumbing and Maluccio, 2003; Ward-Batts, 2008; Dunbar et al.,
2013; Cesarini et al., 2017; Golosov et al., 2024).

Beginning in the 1980s, several alternative approaches (cooperative and non-cooperative)
were developed to move beyond the unitary framework (for reviews, see, e.g., Vermeulen
(2002), Donni and Chiappori (2011), and Almas et al. (2023)). Among these, Chiappori
(1988, 1992) introduced the collective model, a general framework for analyzing intra-
household behavior based on cooperative game theory. In this model, households consist
of spouses with distinct preferences who cooperate to reach a Pareto efficient state (for a
recent survey of the literature, see, Chiappori et al. (2022)).

The collective model has been extensively analyzed and estimated in static settings,
but its intertemporal aspects remain relatively underexplored, with only a limited num-
ber of contributions to date. One key reason is empirical: the intertemporal context
imposes heavy data requirements that restrict testability. For instance, standard house-

hold surveys typically collect data on consumption and assets at the household level, with



only few notable exceptions that provide individual-level consumption and savings data
(Lee and Pocock, 2007; Phipps and Woolley, 2008; Bonke and Browning, 2011; Cherchye
et al., 2012; Menon et al., 2012; Lise and Yamada, 2019).! Consequently, most litera-
ture on household decisions is set in the intertemporal unitary model (Krueger and Perri,
2006; Scholz et al., 2006; Heathcote et al., 2014; Blundell et al., 2016). Another important
challenge arises from the complexity of modeling intertemporal choices and the dynamics
of intra-household bargaining power (Chiappori and Mazzocco, 2017). A recent strand of
literature has extended the collective model by incorporating a dynamic dimension, re-
laxing the ex ante efficiency assumption of the static framework and explicitly addressing
the commitment issue. Within this context, three main models of intertemporal house-
hold behavior have been developed: full commitment (FC), no commitment (NC), and
limited commitment (LC).

While the effiency assumption of the collective model is realistic in a static sense, as
it refers to the ability of spouses to cooperate to take advantage of marriage, it requires
further justification in a dynamic context (Choukhmane et al., 2025). Consequently, these
intertemporal household models distinguish between different notions of ex ante efficiency
in dynamic household choices for every period. Under FC, spouses fully commit at the
beginning of marriage to all future allocations of resources between them, resulting in ex
ante efficient outcomes. As a result, spouses make fully efficient choices in a dynamic
sense, and the model closely resembles the static one. However, FC is a strong assumption
and may be difficult to achieve in practice. For example, it implies that spouses do not
renegotiate the initial allocation of resources even if a large shock hits one of the two
spouses. By contrast, under NC, spouses renegotiate intra-household allocations in every
period, regardless of past circumstances. NC models thus represent a sequence of static
efficiency models and are ex ante inefficient. The LC model lies between these two
extremes.?

In LC, each spouse has an outside option (e.g., divorce) that must be respected at all
times. As a result, individual rationality must always be satisfied: if an exogenous shock
causes a spouse’s individual rationality constraint (or marital participation constraint) to
be violated under the current intra-household plan, this may either result in separation
(if both spouses’ rationality constraints cannot be satisfied) or trigger a renegotiation
through a shift in intra-household bargaining power from the spouse who prefers to stay
married to the spouse who wants to divorce. Therefore, under LC, the household contract
is ex ante second-best efficient, and both the allocation of resources and bargaining power
depend on the household’s history (i.e., the past intra-household contract).

Mazzocco (2007) was the first to test for commitment, rejecting FC using consump-

I'Data of this kind is difficult to collect and datasets with such information are still not widespread
(Bargain et al., 2022)
2Mazzocco (2007) introduced the LC model in a household context adapting Ligon et al. (2002)



tion data in the United States. More recently, Blau and Goodstein (2016), Lise and
Yamada (2019), and Toriyabe (2025) have all found evidence inconsistent with FC in the
United States and Japan, focusing respectively on inheritances, wage shocks and pension
income. These studies share the same intuition: under FC, intra-household bargaining
power, unobservable but identifiable through household consumption or labor supply, re-
mains constant over time. Therefore, the realization of certain contemporaneous shocks
(i.e., news) should not change the Pareto weights and alter the optimal plans of the
couples if they were correctly anticipated at the start. However, the existing tests are
generally limited to distinguishing between FC and non-FC, but they cannot distinguish
between NC and LC. Therefore, rejection of FC may be due to NC being a reasonable
representation of the data or, alternatively, due to LC. This is the question this paper
explicitly addresses.

In this context, Theloudis et al. (2025) propose a novel empirical test that distinguishes
between FC, NC, and LC. Their identification strategy relies on the presence of effects
from current and past wage shocks and distribution factors, as well as the sign of such
effects. Their intuition is the following: current shocks serve to separate FC from NC
and LC, while past (i.e., historical) shocks distinguish LC from both FC and NC. This
latter exclusion restriction allows them to distinguish NC from LC. In particular, NC is
conceived as a series of independent renegotiations, while LC is history-dependent. As a
result, they show that FC is nested within NC (consistent with Mazzocco (2007) and Lise
and Yamada (2019)), which is is turn nested within LC, a new result in the literature.
Empirical evidence from Theloudis et al. (2025) supports the LC model, using household
labor supply responses to current, past, and historical wage shocks in the United States.
All in all, FC has been rejected in both Japan and the United States, while NC has
also been rejected in the United States, where household behavior is consistent with LC
predictions.

Within this framework, this paper anayzes the extent to which spouses in Japan are
able to commit to one another for life, and evaluates empirically the prevailing intra-
household commitment regime in Japanese households building on the above exclusion
restrictions. To do so, we use annual longitudinal data from the Japanese Panel Survey
of Consumers (JPSC) covering the period 1993-2019, and focus on the dynamic effects
of specific economic shocks, such as wage shocks and saving changes, on family leisure
time.? By analyzing how these assignable shocks affect spouses’ hours of leisure, we are
able to identify the prevailing commitment regime in Japan. As a result, this paper is

the first to distinguish among all three commitment regimes within the Japanese context,

3This paper also relates to the extensive labor economics literature on the added worker effect, which
typically examines women’s labor supply in response to men’s job loss. Recent studies for Japan include
Kohara (2010) and Fukuda (2024). Our contribution differs by focusing on leisure time responses of both
husband and wife to current wages, as well as the dynamic responses to spousal wages over multiple past
periods.



thereby extending and improving upon the tests of Lise and Yamada (2019) and Toriyabe
(2025).

Moreover, we examine a previously overlooked component of individuals’ utility func-
tions: the time each spouse spends on leisure activities. Leisure time contributes directly
to individual utility. Unlike most national household surveys which do not cover all types
of activities, the JPSC provides detailed information on the complete time allocation
of both spouses across the entire week.* This allows us to observe leisure time directly,
rather than infer it as a residual by substracting hours spent on work and other tasks.® For
example, Theloudis et al. (2025) base their commitment test under the assumption that
all non-market time is pure leisure, thus linking reduced labor supply to increased leisure.
This approach is natural given that leisure is unobservable in their data, but it can lead
to misleading welfare implications due to household specialization in home production,
including housework and childcare (Apps and Rees, 1996, 1997; Chiappori, 1997; Aguiar
and Hurst, 2007; Blundell et al., 2007; Donni, 2008; Rapoport et al., 2011; Himmelweit
et al., 2013; Saelens, 2022). Our study also differs from Theloudis et al. (2025) in terms
of data frequency. The annual structure of the JPSC data allows us to mitigate concerns
related to the short-term transmission of economic shocks. This smoother transmission
process reduces the risk of bias in estimated responses to income shocks (Crawley, 2020;
Commault, 2022; Ghosh and Theloudis, 2025). Finally, we introduce saving changes as
another potential economic shock that may induce bargaining effects in our test for com-
mitment. Wealth is assignable in Japan according to current marital property laws at
divorce, so private savings play the role of a stochastic distribution factor in our setting.

The remainder of the paper is structured as follows. Section 2 lays out the theoretical
household model and derives the equations for estimation. Section 3 outlines the data
and provides some descriptive results. Section 4 describes the empirical implementation,

and Section 5 presents the results. Finally, Section 6 concludes.

4For example, the Household, Income and Labour Dynamics in Australia (HILDA), the Panel Study of
Income Dynamics (PSID), the Russian Longitudinal Monitoring Survey (RLMS) and the UK Household
Longitudinal Study (UKHLS), along with its predecessor, the British Household Panel Survey (BHPS),
provide consistent data on hours worked and household chores. Notable exceptions include panel datasets
corresponding to Germany and the Netherlands, such as the Socio-Economic Panel Study (Bonsang and
van Soest, 2020) and the Longitudinal Internet Studies for the Social Sciences (Cosaert et al., 2023).

For some works following this approach, see, among others, Lise and Seitz (2011), Browning and
Gortz (2012), Cherchye et al. (2015, 2017), Blundell et al. (2018), Browning et al. (2021), or Hwang and
Nguyen (2025).



2 Theoretical framework

2.1 The setting

The theoretical framework resembles Theloudis et al. (2025), and is based on the collective
model (Chiappori, 1988, 1992). We consider a household composed by a male (j = 1)
and a female (j = 2) spouse, with or without non decision-making children, who get
married at ¢ = 0 and live for a finite horizon of T' periods. Spouses enjoy utility from
household consumption ¢, private leisure l;;, and joint leisure L; (hereafter togetherness),

represented by a well-behaved function:
ujt - Uj(CIt7 ljta Lt7 mjt)7 j S {17 2}a t= 07 s )Tv

where x;; is a vector of taste shifters (individual and household characteristics such as
age, education, or the presence of children, among other characteristics).

The household is subject to a period-specific budget constraint:
(1+T)at+7(yt>ZQt+&t+l> t:07"'7T7 (1)

where r is the deterministic interest rate, a; is common financial assets at the start of
the period, and 7(y;) denotes disposable household income. We follow Heathcote et al.
(2014) and Blundell et al. (2016) and assume that 7(y;) ~ (1 — x;)y; ™, where x; and &,
represent the proportionality and progressivity of the tax and benefit systems. Household
income is defined as y; = wi hy +withoy, where wj, represents hourly wages, and hj; hours
of work at date ¢, hj; =1 — 1.

2.2 The household objective

We now describe the household problem under three prominent commitment regimes,
namely full commitment (FC), no commitment (NC), and limited commitment (LC). All

the details and mathematical derivations can be read in Theloudis et al. (2025).
Full commitment
Under FC, the household solves the following program:

T
max {,Uj (@o)[Eo Z Btujt}
Cr j=1,2 (2)

t=0

s.t.: the budget constraint (1) Vt.

The intuition is as follows. Spouses commit at ¢ = 0 to a plan that disciplines their

future behavior, and choices are then ex ante efficient (Mazzocco, 2007; Chiappori and

6



Mazzocco, 2017). The weights p; are the so called Pareto weights that determine ex ante
the allocation of resources between spouses. In FC, these weights depend on some initial

distribution factors © determined at t = 0, i.e., at marriage, and are time-invariant.

No commitment

In NC spouses do not commit to future behavior, and new information that becomes
available each time period t changes the allocation of resources between the spouses,

summarized by the Pareto weights. Then, the household solves the following program:

T
rr}%x Z Eo Z ,uj(@o, Wi, War, Ly, at)ﬁtujt
j=1,2 t=0 (3)

s.t.: the budget constraint (1) Vt.

The intuition under NC is that spouses engage in repeated bargaining over the marital
surplus. Besides, under a finite period horizon, this bargaining process at each period
t depends only on the economic environment at ¢. In other words, the Pareto weights
at t depend on wages at t, stochastic distribution factors Z at t, and wealth at ¢, while
past information and past Pareto weights are irrelevant (Theloudis et al., 2025).° Besides
that, ©y matters because it represents the bargaining game played by the spouses. As a

consequence, choices under NC are ex ante inefficient (Browning et al., 2014).

Limited commitment

Finally, under LC, spouses can unilaterally divorce and dissolve the marriage (Voena,
2015), as certain plans may make one spouse better off outside the household.” These are
the so called marital participation constraints, which ensure that at each time period ¢

the spouses prefer the value of the marriage over the value of the so-called outside option.

6Distribution factors are defined as variables that afftect the spouses’ bargaining positions, but do
not affect preferences or budget constraints, after controlling for total income (Browning et al., 1994,
2014; Bourguignon et al., 2009). Several variables have been used as distribution factors. Possible exam-
ples include sex ratio (Chiappori et al., 2002; Hwang and Nguyen, 2025), body mass index (Chiappori
et al., 2012), legislation governing divorce and property rights (Voena, 2015), or inheritances (Blau and
Goodstein, 2016). The key distinction betweeen initial and stochastic distribution factors is that initial
distribution factors vary cross sectionally across households and capture characteristics at the time of
marriage, fixed thereafter, that shift spouses’ initial bargaining power, while stochastic distribution fac-
tors vary cross sectionally and longitudinally within a given family and affect bargaining power in each
period.

7Although Japanese divorce law requires mutual consent in Japan, its enforcement is not strict and
in practice operates similarly to a unilateral divorce (Lise and Yamada, 2019; Toriyabe, 2025).



In LC, then, spouses solve the program:

T
mCETX 2~ {Mj(@o)[o Zﬁtujt}
=4

(4)

s.t.: the budget constraint (1) V¢, and the participation constraints

‘/jmarriage > ‘/ﬁutside7 j e {17 2}7 t> 0.

In other words, spouses commit to future allocations up to the point that one’s marital
participation constraint is violated. If a participation constraint binds and the outside
option becomes more attractive, two outcomes are possible. If no renegotiation of the
marital contract that disciplines the allocation of resources is feasible in such a way that
spouses are satisfied simultaneously, the constrained spouse chooses the outside option
and then divorces. If, on the contrary, a renegotiation is feasible, the bargaining position
of the constrained spouse shifts so that he/she becomes indifferent between divorcing
and staying married (Mazzocco, 2007). As a consequence, choices under LC are ex ante
second-best efficient (Chiappori and Mazzocco, 2017; Theloudis et al., 2025).

The participation constraints ensure that each spouse enjoys as much value inside
marriage as they can get from their outside option, which is represented by Vﬁ““ide. In

other words, the participation constraints represent individual rationality. The marriage

Vmarriage
Jt

surplus allocated to j given the household choices in the period ¢. On the other hand,

value of spouse j at date t, , reflects the current and future share of marital

the value of the outside option of spouse j at date t, Vj‘iu“ide, depends on wages wj,
distribution factors Z;, assets a;, and the applicable Pareto weights (Theloudis et al.,

2025), and represents the current and future value of divorce.

2.3 The dynamics of Pareto weights

The three programs (2), (3), and (4) can be reformulated as a recursive program, following
Marcet and Marimon (2019), as follows:

outside outside
Vi = max (Mltult + pougr — V1 VY, — vV, + 5[Et‘/2+1)

s.t.: the budget constraint (1) V¢, and (5)
the restrictions on the Pareto weights under FC, NC, and LC.

The terms Vjth‘,?UtSide represent the outside options under LC, and depend on the Lagrange
multipliers of participation constraints, v, which are null under FC and NC, as well as
under LC if j’s participation constraint does not bind at date t. As such, v;; depends on
variables that affect j’s participation constraint in period ¢, namely, w;;, Z;, a; and pj;—;.

The Pareto weights that appear in the recursive program (5), p;;, are the period-



specific Pareto weights at date ¢, which are characterized by the dynamics of the Pareto
weights under the different commitment regimes, as derived by Theloudis et al. (2025).
The main property of FC is that the Pareto weights are fully determined at ¢ = 0 in
terms of ©g, and remain constant over time. Conversely, under NC, the Pareto weights
change each period t in terms of the information available at ¢, and do not depend
on past information. Finally, under LC, the Pareto weights at date ¢ depend on the
previous Pareto weights, and change only if participation constraints are violated as a
consequence of changes in wages, distribution factors, or wealth: p;; = pj—1 + v for
t>1and pjo = 1j(Oo).

As a consequence, the dynamics of the period-specific Pareto weights can be expressed

as follows:

FC: Hit = ,u](@o) Vt,
NC: Mgt = /ij(@m Wit, War, Lt Gt) Vi, (6)
LC:  pje = pj(wig, war, Zy, ay, pjr—1) = (substituting recursively)

= 14 (Oo, Wig, War, Zt, A, Wig—1, Wor—1, L1, A1, Wiz—2, Wat—2, Zi_9,04_2, . -;) t>0.

Vv
enters through p;¢ 2

N J/
-

enters through pij¢ 1

Equation (6) reflects the nesting of the sets of variables that matter for bargaining in
each commitment mode. Current shocks do not matter in the FC Pareto weight, but
they matter in the non-FC alternatives. Past shocks do not matter in FC and NC, but
they matter in the LC Pareto weight. However, the Pareto weight is unobserved, and then
(6) does not serve to test for commitment. Nevertheless, the optimal leisure functions
that solve (5) depend on the state space of each commitment model, and the exclusion
restrictions summarized in (6) translate into analogous exclusion restrictions on spouses’

leisure time /;;. In the most general model:

ljt = l;t (wjta GtaQt,Ltaytant(GO,wlt,w2t, Zy, ay, (7)

Wip—1, Woy—1, Li—1, Qp—1, Wig—2, Wot—2, Lp—2, A—2, . . - )) .

2.4 Estimating equations

Theloudis et al. (2025) summarize the different paths to estimate (7), and propose various
specifications. We mimic their approach, and first, we compute the intra-temporal opti-
mality conditions of (5): pj iy = A (wjt(l —xe)y, (1 — /it)) , With wjy = Ouje /0Ly

Secondly, we carry out a standard log-linealization of the marginal utility of leisure w ),



Jj €{1,2}, —j # j (Blundell et al., 2008, 2016), as follows:

Aloglj, = @J;Alog(l —Xt) — 5jt/$ts,jt,1lj’tlAlog Yt

TV TV
(1) tax effects (2) disincentives from spouse earnings
-1 q -1 L -1
+ 5jtljt AlOg /\t —(5th]~ Qt—lljt AIOg qr — 5thj Lt—lljt Alog Lt
N——— At ~ /
(3) wealth and income effects (4) consumption and leisure complementarities

+ 5Jt(1 — Ktsjt—l)lj_tlA log wji— Esjtl]_tlA log it -

-~ -~

(5) substitution effects (6) bargaining effects

where the term sj; is j's share of family earnings, x; and x; reflect the proportionality
and progressivity of the tax and benefits system, and qu and CjL reflect the nature of the
consumption-leisure and togetherness-leisure relationships, and A is the first difference
operator. For simplicity, we denote d;; = (% — lﬂilh;tlflmtsjt_l)fl. The term ~; —
lj_tlhj_tlmtsjt_l < 0 is determined by 7; < 0, which represents the elasticity of leisure, and
disciplines all the signs.

Finally, we log-linearize Alog ji;; using first-order Taylor series. Assembling every-
thing, the optimal leisure behavior of spouse j € {1,2} at time period ¢ can be repre-
sented, assuming one single stochastic distribution factor zo; € Z; and one initial distri-

bution factor 615 € O as follows:

A lOg ljt = 5jtlj_tlA 10g(1 — Xt) — 5jt’£t3—jt—1lj_tlA lOg y—jt
+ 5jtl]_tlA log >\t — 5jtcgqt—1lﬂlA log qr — (SthjLLt_llj_tlA log Lt

+60(1 = Kesje1 —ny0) L Alogwse —65m;0 7 1 Alogw_jy (8)
N ~~ N——
’Bj[wjt]: substitution and bargaining ’Bj[w—jt]: bargaining
effects of own current wage effect of partner’s current wage
t—1 t—1
S . _ W= -1 .
- E :5]15773‘7— l;; Alogwji - E 0je;r Ly Alogw_ji+
T=1 =1
N—— N————
Bj (wip ] bargaining effects Bj [w_jt_ .} bargaining

of own past wages effects of partner’s past wages

t—1 t—1
— Z 0jen2 lj_tlA log 29t — Z d5em5y lj_tlA log a;_, —(5jt77?t1 zj—tlem.
7=0 7=0 —

N——— ———— ,Bj[glo]: bargaining
IBj[ZQt—T]: bargaining effects ’Bj[at—f]: bargaining effects effect of 619
of current and past za of current and past assets

The key terms are the n’s, which represent the elasticity of p;; with respect to wi, wa,
zos, and 019. The focus on our test of commitment stems from these estimates which

capture bargaining effects.® Specifically, we can test FC and NC as follows from that

8 Appendix A summarizes the process to obtain the closed-form analytical expression for the dynamics
of individual hours of leisure.
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quasi-structural specification:

”FC. wj o W—j Wi W—j _ zy _ zo 01 __
o Mo =Mo" =M1 = M —77j0—77j1—77jt—0
NC . wj w—j 22 01

”o i = i —njl_njt_o

Estimating Equation (8) is hard due to non-lineariety and flexibility, so we simplify it
assuming that coefficients are constant. Equation (8) produces the following estimating

equations, for j € {1,2} and j # —j:

Alogly = L' (bj[m + i) Tje + bjiay ) S—ji-1 Alogy_j
+ bjlay) Alogyi + bjpy, 1) 108 Yi
+ bjiaaAlog a; + bjjaa,_ ) Alog a1 + bja,_,) log a;
+ bjiag -1 10g ¢ + bjjai_;)l-ji—1Alog s
+ 5j[wﬁ]A logwj; + @-[wﬁ.t]A log w_j
+ Bjlws)Alog wie—1 + Bjjw_;, ) Alogw_ji—
+ Bjlaz) Alog 2ot + Bjazy, ) Alog zoi-1 + 5;[910}910> (9)

The coefficients of interest for our test on commitment are those accompanying wage
shocks, the time-variant distribution factor, and the initial distribution factor (i.e., the
B’s). However, as shown in Equation (8), ;. aggregates both substitution and bar-
gaining effects, meaning that this parameter cannot be used for our test of commitment
in this reduced-form setting. Therefore, we can test across all three commitment regimes

as follows:

ch : Bj[w—jt] = Bj[wjz—ﬂ = /Bj[w—jt—l] = Bj[AZZt] = Bj[AZ%fl] - ﬁj[ﬁm] =0
HéVC : 6j[wjt71] = /Bj[w—jt—l] - 6.7[A22t—1] - Bj[ew] =0

The test for commitment is not only about the presence of bargaining effects from current
and past wage shocks, along with potential distribution factors, but also about the sign
of such effects. Theory disciplines how these variables change bargaining power and
affect family leisure time. For example, Bj.,_,; < 0, as the partner’s wage worsens
7’s Pareto weight (n%‘j < 0) and reduces j’s leisure hours accordingly. In contrast,
Bjfw;e_1) > 0, as own past wages improve past bargaining power (nff > 0) and, through
persistence in the Pareto weight, increase own leisure at present. For opposite reasons,
5j[w7jt71] < 0. Coefficients for time-variant and time-invariant distribution factors depend
on the assignability of such variables. In this particular case, z9; empowers spouse j = 2,

whereas 019 empowers spouse j = 1, as denoted by the subscript.
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3 Data

3.1 The Japanese Data

As outlined in the previous section, estimating Equation (8) requires detailed micro-level
panel data on hours of leisure and income for both spouses, along with key information
on household wealth, household consumption, and demographic characteristics (e.g., age,
education, household composition, and region of residence). These data requirements
are quite substantial, and as a result, few micro-level datasets provide all the necessary
variables (Blundell et al., 2008, 2016; Blundell, 2014; Arellano et al., 2017, 2024; Fisher
et al., 2020; Browning et al., 2021). Fortunately, the JPSC, which is a rich longitudinal
survey that has trackled a sample of Japanese households annually since 1993, contains
detailed information on the large range of economic and demographic variables that are
relevant to our context for a panel of Japanese households, collected annually over a long
period, so it is well suited to the type of intertemporal analysis we aim to provide in this
paper.

The JPSC was administered by the Institute for Research on Household Economics
from 1993 to 2017 and has been managed by the Panel Data Research Center (PDRC)
at Keio University since 2018. It is the longest-running nationwide panel survey of in-
dividuals in Japan, conducted annually every October since 1993.° The survey tracks
five cohorts of young and middle-aged women and their families. The initial wave in
1993 included approximately 1,500 women aged 24 to 34 (Cohort A). Over time, four
additional cohorts were added: 500 women aged 24 to 27 in 1997 (Cohort B), 836 women
aged 24 to 29 in 2003 (Cohort C), 636 women aged 24 to 28 in 2008 (Cohort D), and
648 women aged 24 to 28 in 2013 (Cohort E). For the present study, we use 27 years of
the JPSC dataset, from 1993 to 2019. Unlike the PSID, which has interviewed families
biennially since 1997 (Theloudis et al., 2025), the JPSC is run annually, with data being
collected each October.

3.2 Sample Selection

The JPSC consists of three distinct questionnaires depending on the marital status of
women: one for married women, one for unmarried women, and one for newly married
women. For the purpose of this study, we restrict the sample to married women. Hence,
households consist of a husband (whom we treat as spouse j = 1 hereafter) and a wife
(spouse j = 2), with or without children.’® We limit the sample to dual-earner couples—

households in which both spouses participate in the labor market and report positive

9For reference, the Keio Household Panel Survey (KHPS) and Japan Household Panel Survey (JHPS)
have been available since 2004 and 2009, respectively.
10Same-sex marriage is not legally recognized in Japan under current law
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hours of market work as well as earning positive hourly wages.!! We acknowledge that
this greatly reduces our sample size and may introduce potential selection bias, especially
among Japanese women, but it is necesary to fit into the theoretical framework specified
above. We also follow the standard practice in household panel surveys and restrict
our sample to stable couples to avoid cofounding effects related to household formation
events, such as divorce or new couple formation. Stable couples refer to households
who do not change their marital status and are continuously married during the whole
period 1993-2019. We exclude women in cases of marital dissolution and remarriage (i.e.,
a new husband enters the household due to the divorce and subsequent remarriage of a
previously married woman) but reintroduce them into the sample as a new household unit,
beginning with the first observation after the change in the woman’s marital partner.'?

Since our estimation strategy relies on first-difference equations, we restrict the sample
to households observed for at least three consecutive years, in order to capture concurrent
changes in leisure hours as well as changes in distribution factors in both the current
and preceding periods, report non-missing (i.e., excluding nonresponses and out-of-range
responses) and non-zero values for wealth and consumption, and have no missing values
on key variables for our analysis. In addition, spouses’ total weekly time allocation must
add up to 168 hours (24 hours x 7 days per week).!

Applying these criteria yields a final sample of 871 distinct households (i.e., 871 hus-
bands and 871 wives) corresponding to 7,039 household-year observations across twenty-
seven waves of data from 1993 to 2019; on average, a household is observed for 8.1
periods (i.e., years). Given the use of first differences, the estimation sample is smaller
and consists of 4,619 household-year observations corresponding to the same 871 house-
holds. Appendix Table B.1 summarizes basic sample selection steps and resulting sample
sizes (i.e., the number of households and household-year observations) that meet each

criterion.

11'We keep only those in employment and omit the self-employed to avoid issues regarding the imputa-
tion of wages (Blundell et al., 2007, 2016; Cherchye et al., 2015, 2017; Kukk et al., 2016; Bloemen, 2019;
Saelens, 2022; Krueger et al., 2024; Theloudis et al., 2025). Prior to this sample criteria, around 6.4% of
women and 11% of women declare only business income.

12This aligns with Blundell et al. (2008, 2016), Browning et al. (2013), Blau and Goodstein (2016),
Kubota (2021), Theloudis (2021), Hryshko and Manovskii (2022), Bredemeier et al. (2023), Arellano
et al. (2024), Sala and Trivin (2024) and Theloudis et al. (2025). Results remain robust when restricting
the sample to married women with no change in the corresponding spouse over the observation period
(Blundell et al., 2008). This leads to a drop of 206 observations from 31 households.

13This condition has little impact on the sample as a small number of spouses report weekly time
allocation totaling more/less than 168 hours, which is indicative of the quality of our time use data
(Cosaert et al., 2023) in comparison to alternative datasets in Japan, such as the KHPS (Toriyabe,
2025). We additionally remove 61 observations corresponding to 3 households for whom the husband
is outside the upper age range of 65 years to avoid complications from major life-cycle choices, such
as education or retirement decisions (Aguiar and Hurst, 2007; Mazzocco, 2007; Blundell et al., 2008;
Gimenez-Nadal and Sevilla, 2012). In the JPSC dataset for 1993-2019, no husbands are younger than
21, whereas the minimum age for women in the sample is 24.
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3.3 Variable Definitions

The time use module of the JPSC collects detailed information on spouses’ daily living
schedules across a range of activities in hours per week. Specifically, spouses report the
number of workdays and days off in a typical week, along with the hours devoted to
specific activities on a typical workday and a typical day off. These activities include
1) attending school or workplace, 2) work, 3) schoolwork (studies), 4) housekeeping and
child care, 5) hobby, leisure, social intercourse, etc., and 6) sleeping, meals, taking a
batch, etc.'* Although self-reported information on usual time use is less precise than
diary based methods, as extensively discussed in the literature (Bonke, 2005; Kan, 2008),
the latter generally provide information for only one household member on a given day
(Gimenez-Nadal and Molina, 2020), making them unsuitable for the type of intertempo-
ral/longitudinal analysis we are aiming for, which requires repeated time use data for the
same individuals over a long time span.!®

Using those questions, we can compute spouses’ total weekly time allocations. Specif-
ically, we construct weekly time use measures by multiplying the reported hours for a
typical workday by the number of workdays per week, and adding the product of reported
hours for a typical non-workday by the number of days off per week. For the purpose
of our analysis, we aggregate information from these six categories into hours of work,
hours of leisure, and hours of household chores. We categorize activities 5 and 6 as leisure
hours, activity 2 as hours of work, and activity 4 as hours of household chores (Aguiar
and Hurst, 2007; Kabatek et al., 2014; Lise and Yamada, 2019; Bonsang and van Soest,
2020; Hamaaki and Ibuka, 2024; Hwang and Nguyen, 2025).1¢

As is standard in the labor supply literature, we construct the hourly wage rate
by dividing annual labor earnings by annual hours of work, expressed in yen per hour
worked.'” Household income is defined as the sum of both spouses’ annual labor income,
while we use household total savings and deposits, the explicitly accumulated stock of

household savings and deposits, to measure household wealth.!® Regarding consumption,

147 additional categories are available in the 1994 wave: daily shopping, movement (except attending
school or workplace), private lessons or studies, playing sports, volunteer social service, social life, and
other activities (e.g., watching TV programs, listening to radio programs, reading books, newspapers,
magazines, rest and relaxation, etc.).

15This information may be more reliable than measures calculated from retrospective questions about
usual time spent per week.

16Unlike Aguiar and Hurst (2007), Browning and Ggrtz (2012), Cherchye et al. (2012), Lise and
Yamada (2019), Browning et al. (2021), Saelens (2022) or Hwang and Nguyen (2025), we do not include
activity codes 1 and 3 as part of the spouses’ hours of work. For 1994, our leisure hours variable also
includes movement (excluding commuting and travel to school), playing sports, volunteering, social life,
and other activities (Lise and Yamada, 2019).

1"Before computing this figure, we convert weekly hours of work into annual hours by multiplying them
by 365/7 (Lise and Yamada, 2019). We adopt this definition of wages rather than relying on self-reported
earnings (monthly, daily, or hourly), as the latter are not consistently available for the entire observation
period (Chiappori et al., 2025).

18Defining household wealth as the sum of net real and financial assets (Niimi, 2022) leads to a
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the JPSC provides information on monthly household expenditures since 1993, covering
both living expenses and other expenses.'® In addition, the dataset contains a detailed
breakdown of the savings within the household during the previous month in a beneficiary
format, based on the recommended measures for “who gets what” as per Bonke and
Browning (2009), which allows to define monthly private savings for the wife and the
husband in September.?’ Finally, we define several variables to capture demographic
characteristics, including spouses’ age and maximum educational attainment, as well as
the number of household members, number of children, and prefecture of residence.?!
To make data of different survey waves comparable, all monetary variables (e.g., hourly
wages, income, savings, consumption) are inflation-adjusted and expressed in real terms,

with the base year of 2019.

3.4 Summary Statistics

Table 1 presents summary statistics for the key variables used in the analysis at the
spouse level, as well as household characteristics. On average, husbands in our sample
work 54.43 hours per week, whereas the wives work on average 34.13 hours per week.
For leisure, men and women tend to spend a similar amount of time on leisure, which is
a consistent finding in the time use literature. Specifically, husbands devote about 99.01
hours per week, on average, to such activities, compared to 94.96 hours for wives. We
also report additional time use categories to provide a complete view of spouses’ weekly
time allocation and find that the average hours of household chores among husbands and
wives in our sample are 6.84 and 34.26 hours per week. On the other hand, the average
husband spends 6.10 and 1.62 hours per week commuting and in schoolwork, whereas the
averages for wives are 3.48 and 1.17 hours, respectively.

Hourly earnings also exhibit notable gender differences; husbands earn an average of

¥2,150.21 per hour, whereas wives earn ¥1,186.94 per hour. Regarding individual savings,

substantial drop in the sample size available for analysis. Income data in the JPSC are retrospective,
referring to earnings from the previous calendar year. Hence, we use, for example, 2020 data to measure
wages in the 2019 calendar year.

9Gince 1998, the JPSC dataset has also included additional information on expenditures for 15 cate-
gories of nondurable goods. However, our measure of household consumption is based on the consumption
module which is available throughout the entire observation period. This module collects data on the
breakdown of total household expenditures by household member over the past month (Lise and Yamada,
2019; Kubota, 2021; Hamaaki and Ibuka, 2024). To obtain an annual measure, we multiply the reported
monthly expenditure by 12.

29The questionnaire structure does not allow respondents to answer this question with a negative value,
so it does not capture withdrawal and refers to the accumulation of financial assets.

21The JPSC provides information on respondents’ place of residence into eight regions for undergrad-
uate students (Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku, and Kyushu). We obtained
specific permission to access the JPSC dataset with information on respondents’ prefecture codes (i.e.,
administrative units analogous to states, of which there are up to 47). In this paper, we use the most
detailed region categories and include these 47 prefectural codes for precision. The results remain un-
changed to this choice.
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husbands and wives save approximately ¥206,886 and ¥170,324 per year, respectively.
As for demographics, both spouses are on average in their early 40s; husbands are 42.41
years old and wives are 40. Hence, women are, on average, about two years younger
than men. The average years of education are also similar across genders, with husbands
having 13.76 years of schooling and wives 13.42.

At the household level, average annual household consumption amounts to ¥3,320,683,
while average annual household income and total savings are ¥8,019,635 and ¥6,193,794,
respectively. The average household in the sample comprises four members, including
two children. Most of these figures are consistent with findings from previous studies
using the JPSC data (Lise and Yamada, 2019; Hamaaki and Ibuka, 2024; Fukuda, 2024;
Chiappori et al., 2025; Hwang and Nguyen, 2025; Sakamoto and Kohara, 2025).

Table 1: Summary statistics

Husbands Wives Difference

Mean Std. Dev. Mean Std. Dev. Diff.  p-value

Time use variables

Work hours (weekly) 54.433 11.776 34.126 13.043 20.306  <0.01

AWork hours (weekly) -0.005 0.185 0.009 0.228 -0.014  <0.01
Leisure hours (weekly) 99.010 13.972 94.962 17.015 4.048  <0.01

ALeisure hours (weekly) 0.003 0.114 0.007 0.153 -0.004  0.078
Household chores (weekly) 6.836 8.459 34.259 16.687  -27.423 <0.01
Schoolwork hours (weekly) 1.621 3.900 1.173 3.097 0.448  <0.01
Commuting (weekly) 6.101 4.463 3.480 3.168 2.620  <0.01

Income, assets and demographics

Hourly wage 2,150.207 1,315.081 1,186.944 806.544  963.263 <0.01

AHourly wage 0.015 0.276 0.037 0.363 -0.021  <0.01
Savings (annual) 206.886  369.761 170.324  300.986  36.562 <0.01
Age 42.405 8.061 40.000 7.403 2.405 <0.01
Years of education 13.757 2.163 13.417 1.533 0.340  <0.01

Households

Mean Std. Dev.

Household variables

Consumption (annual) 3,320.683 1,497.698
Family income (annual) 8,019.635 3,167.362
Savings 6,193.794 8,638.891
Household size 4.124 1.471
Number of children 1.719 0.956
Total observations 7,039
Number of households 871

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sample is rectricted
to married working couples observed for at least three consecutive periods. All time use variables
are measured in hours per week, and monetary amounts in 2019 Japanese yen (¥1,000 per year).
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4 Empirical specification

We estimate Equation (9) using Ordinary Least Squares (OLS). To do so, we follow a
two-stage approach where we first construct residuals for the growth rate of both leisure
hours and wages eliminating the effect of observable characteristics, cohort effects and
aggregate time effects that may affect their leisure and income, i.e., unexplained growth in
leisure and wages, and we then estimate Equation (9) using these residualized variables.

We assume that the unanticipated growth in hourly wages (i.e., the wage shock) is the
only part that induces bargaining between the spouses (Blundell et al., 2016; Theloudis
et al., 2025). In doing so, we use the residual of a first-stage estimation for the change in
hourly wages between periods ¢ and ¢t — 1 based on a Mincer-style equation to account for
the deterministic profile of wages (Mincer, 1974). Specifically, the first-stage regression

ﬁl

a vector of observable time-varying worker demographics known at time ¢ which includes

for the first difference in log of wages is defined as Alogw;, = xj; 7 + w;;, where :13;4{ is
year of birth dummies, household size (and its change over time), number of children
(and its change over time), education dummies, and prefecture dummies (Blundell et al.,
2016). We allow the effect of some demographic characteristics to vary over time and add
interaction terms of year dummies with education and prefecture characteristics. Except
for household size and number of children, the other variables are treated as categorical.?
The second step estimates Equation (9) using the wage shock wj;.

In the analysis, we introduce an additional time-varying distribution factor, zo;, de-
fined as the ratio of the wife’s individual savings to the total household savings from
the savings module of the survey, as savings are assignable in the JPSC. Separate prop-
erty has been the default, and mandatory, marital property regime in Japan since the
enactment of the Civil Code in 1898. This system emphasizes the individual ownership
of each spouse’s assets, including savings, in the event of divorce. Consequently, unless
a specific prenuptial agreement is agreed before or during mariage, savings held in the
name of a particular spouse and accumulated during marriage, which is common given
the absence of joint bank accounts in Japan (Niimi, 2022), belong exclusively to that
spouse and are not subject to equal division upon divorce.?? In other words, each spouse

retains full ownership of their savings, including any returns, and takes them in the event

22This is a standard practice in the literature on income dynamics, and the underlying idea is to ensure
that the identified income shocks represent unexpected changes unrelated to these factors. This is in
similar vein to Meghir and Pistaferri (2004), Blundell et al. (2008, 2016, 2024), Browning et al. (2010),
Heathcote et al. (2014), Kaplan et al. (2014), Zhang (2014), Arellano et al. (2017, 2024), Daminato
and Pistaferri (2020), Song (2020), Theloudis (2021), Commault (2022), Hryshko and Manovskii (2022),
Bredemeier et al. (2023), Krueger et al. (2024), Jappelli and Pistaferri (2025), or Jeong et al. (2025),
among others, in their respective analyses of the impact of income dynamics on consumption. Meghir and
Pistaferri (2011) and Crawley and Theloudis (2024) provide a survey of this literature of income changes
on consumption. The wage regressions have an R-squared of about 24-26%. We similarly construct a
residual for the change in leisure hours Alogl;; by regressing it on inverse past leisure hours plus the
same set of observable characteristics and aggregate time effects.

23While legally valid and enforceable under Japanese law, prenuptial agreements remain infrequent.
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the marriage ends.

This can be interpreted as a distribution factor that improves the outside option of
a given spouse and raises her/his bargaining power and decreases her/his spouse’s bar-
gaining power by the same amount, as the Pareto weight is relative inside the household
(u2; = constant — p11;). The intuition for the bargaining effect is as follows: holding house-
hold savings constant (i.e., the budget constraint only depends on total savings which we
account for), the higher the share of the wife’s private savings into household savings,
the higher her Pareto weight within the household. In particular, if leisure is a normal
good, one would expect an increase in the wife’s hours of leisure, and vice versa for the
husband who should reduce his hours of leisure.?*

Finally, for the indicator of the bargaining power at the time of marriage and house-
hold formation, #,q, we consider the age gap between spouses and define a dummy vari-
able that takes the value of 1 if the husband is substantially younger than the wife, and
0 otherwise, as age differences are traditionally used as a distribution factor (Browning
et al., 1994, 2014), and the younger spouse is typically considered more attractive in the
marriage market (Lise and Yamada, 2019; Theloudis et al., 2025).%5

5 Results

5.1 Reduced-Form Specification

Table 2 shows the results of estimating (9) for husbands and wives.?® Columns (1) and (2)
show estimates without the additional time-varying distribution factor (i.e., the ratio of
wife’s savings to the household total savings), mimicking the main estimates of Theloudis
et al. (2025), whereas Columns (3) and (4) show similar estimates when we further include
changes in that additional time-variant distribution factor. We also report p-values for
the FC and NC test.

We find that own wage shocks at ¢ have strong positive effects on leisure time for both
husbands and wives. This suggests that spouses respond to favorable (unfavorable) shocks
by increasing (reducing) their leisure time. On the other hand, spousal wage shocks at ¢
(Bjlw_,,)) enter negatively in the wife’s leisure time equation, which means that favorable
shocks to their husbands significantly reduce their leisure time. The current spousal wage
shocks should not matter under FC, so this finding indicates non-FC. In contrast, partner

wage shocks at ¢ do not display statistically significant signs in the husband’s equation.

24Prior to taking the log of the wife’s savings ratio, we add a constant value equal to 0.001 if the wife’s
savings were 0. Similar results are found if we replace this constant by 0.01. For couples who do not
save any amount in September, we set the ratio equal to 0.5. The JPSC questionnaire is answered by
women, which means that women’s savings are less subject to measurement error and bias.

25We also examine educational differences between spouses; however, the empirical resuls for this
variable do not support the predictions of the distribution factor theory.

26Full estimates are available in Appendix Table B.2
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However, past wage shocks should be incorporated to distinguish between non-FC
alternatives (i.e., NC and LC). In this context, we find that shocks to own wages at ¢ — 1
(Bjw;i_1)) enter positively in both equations. This indicates that history matters, as past
own wage shocks display the signs predicted by LC and have lasting bargaining effects
disciplined in spouses’ leisure time. On the other hand, past spousal wage shocks at t — 1

do not display statistically significant signs.

Table 2: Commitment test

(1) 2) (3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

Bilw;] 19.994*** 6.255*** 20.003*** 6.251***
(1.271) (0.697) (1.272) (0.701)
Bijlw—] 0.144 -2.383*** 0.191 -2.371%**
(0.490) (0.816) (0.491) (0.816)
Bjlwse_1] 1.354** 1.249** 1.406** 1.242**
(0.644) (0.567) (0.640) (0.566)
Bilw—ji-1] 0.192 -0.208 0.172 -0.209
(0.427) (0.684) (0.423) (0.685)
BjlAzs) — - -0.089* -0.084
(0.047) (0.064)
Bj[Azar_1] — — 0.064 -0.095
(0.045) (0.070)
Bj1610] 0.484 -1.055* 0.491 -1.039*
(0.596) (0.606) (0.592) (0.604)
p-value for HE'C 0.259 0.033 0.029 0.004
p-value for H'¢ 0.154 0.049 0.117 0.047
Observations 4,619 4,619
Households 871 871

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sample
is restricted to married working couples followed for at least three consecutive periods.
Robust standard errors, clustered at the household level, are reported in parentheses. *
p < 0.1, ** p < 0.05, *** p < 0.01.

Table 3 shows the estimates if we further include history and account for older wage
shocks at t — 2, meaning that we are restricting the sample to households observed for

2T We find that the extra period does not significantly

at least four consecutive years.
modify our main estimates, and the results concerning current wage shocks at ¢ and past
wage shocks at t — 1 appear to influence family leisure time consistently. Specifically, own
current and past wage shocks at ¢t — 1 enter positive in leisure time, whereas spousal wage
shocks at t significantly reduce the leisure time of wives. By contrast, older wage shocks
at t — 2 do not display any statistically significant signs.?8

So far, we have focused on wage shocks at ¢t and t — 1 to test for intra-household

2"We do not use the whole history of shocks as we run into small samples.

28Results remain robust when commuting time is included in the measure of market work (Browning
and Gortz, 2012; Lise and Yamada, 2019; Browning et al., 2021; Hwang and Nguyen, 2025). Further
details are provided in Appendix Tables B.3 and B.4.
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commitment, resembling the strategy of Theloudis et al. (2025). Finding suitable distri-
bution factors is a challenging task, especially in a dynamic rather than static setting. For
example, distribution factors enter into our specification log-transformed, which means
that our test requires continuous distribution factors that vary over time. As a result,
dichotomic measures (e.g., inheritances receipt) are not suitable in this setting. On the
other hand, the sex ratio is unlikely to change vastly over time (Chiappori and Meghir,
2015).

However, we further test for commitment and include the wife’s private savings ratio,
considering the prevalent matrimonial property regime existing in Japan that emphasizes
individual ownership of assets. Specifically, the savings module in the survey asks for the
breakdown of savings by each household member, which enables us to account for the
savings of husbands and wives.

We find that the estimates for the ratio of wife’s savings yield results in line with the
sign predicted by LC in the husband’s leisure equation. Specifically, positive changes to
the savings ratio of the wife at ¢t and ¢ — 2 enter negatively into the husband’s leisure time

equation, consistent with LC.

5.2 Structural Specification

As shown in Equation (9), §’s coefficients have an underlying structure which can be used
to calculate a number of interesting parameters, such as the elasticity of each spouse’s
Pareto weight with respect to its arguments. For instance, the coefficient estimated for
wj¢ captures both bargaining and substitution effects, whereas the rest of s coefficients
can be properly interpreted as reduced-form estimates concerning bargaining effects, and
serve to test for commitment in the reduced-form setting.

We go beyond these reduced-form results and further estimate the underlying struc-
ture of our estimates to get the elasticity of the Pareto weight, by definition unobservable,
with respect to these variables. This only requires imposing a specific value concerning
the progressivity of the fiscal system, r;, which we set equal to 0.185 (Heathcote et al.,
2014; Blundell et al., 2016).%°

We estimate the underlying parameters by the Generalized Method of Moments
(GMM). Table 4 reports the results for the elasticity of the Pareto weight with respect to
wage shocks w;;_, wife’s private savings ratio zo_,, and age differences 6, for j € {1,2}
and 7 = 0,...,2. Although statistical significance is difficult to achieve in this context
(Lacroix and Radtchenko, 2011), none of the statistically significant elasticities concern-
ing the spouses’ Pareto weights contradict the bargaining intuition.

We find that positive own current wage shocks empower oneself, which aligns with the

29Different values for this term give rise to different tax systems. We also use a value equal to 0.1327,
as done in Wu and Krueger (2021), and find similar results, available upon request.
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Table 3: Commitment test (4 or more periods)

(1) (2) (3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

Bilwl 21.948*** 7.453*** 21.888*** 7.484***
(1.371) (0.889) (1.365) (0.898)
Bijlw—s] 0.604 -1.847* 0.628 -1.825*
(0.618) (1.042) (0.622) (1.040)
Bjlw;e—1] 1.747** 1.536** 1.734** 1.560**
(0.755) (0.716) (0.751) (0.714)
Bijlw—ji1] 0.121 0.374 0.086 0.378
(0.510) (0.815) (0.503) (0.810)
Bijlwses] -0.719 0.941 -0.823 0.939
(0.637) (0.641) (0.626) (0.639)
Bilw—ji—s] 0.494 0.861 0.611 0.896
(0.505) (0.868) (0.501) (0.863)
BjiAza:) — — -0.167*** -0.055
(0.058) (0.084)
BjlAza:_1] — — -0.025 -0.046
(0.062) (0.094)
Bj[Aza:_a] - — -0.124** 0.107
(0.062) (0.078)
Bi[610] 0.191 -1.480* 0.223 -1.465*
(0.686) (0.799) (0.687) (0.800)
p-value for HEC 0.081 0.026 0.004 0.026
p-value for H'C 0.061 0.061 0.030 0.043
Observations 3,409 3,409
Households 670 670

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sample
is restricted to married working couples followed for at least four consecutive periods.
Robust standard errors, clustered at the household level, are reported in parentheses. *
p < 0.1, * p < 0.05, ** p < 0.01.

bargaining intuition that receiving a favorable wage shock increases one’s Pareto weight.
On the other hand, the partner’s current wage shocks have a negative effect on the wife’s
Pareto weight, which suggests that the positive current wage shock of the partner worsens
the wife’s Pareto weight. These effects should be zero under FC. Besides, positive own
past shocks from ¢ — 1 also empower the wife, consistent with LC. In the case of husbands,
we find that the elasticity of the Pareto weight with respect to current and older changes
to the wife’s savings ratio is negative and statistically significant, which means that
current and historical increases in the wife’s savings ratio worsen the husband’s Pareto

weight, consistent with LC too.
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Table 4: Structural results

(1) (2) 3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

0 1.079*** 1.023*** 1.099** 1017+
(0.027) (0.010) (0.035) (0.009)
o’ 0.002 -0.022*** 0.008 -0.011
(0.005) (0.008) (0.007) (0.007)
i 0.010 0.012** 0.014* 0.011**
(0.007) (0.006) (0.008) (0.005)
e 0.003 -0.003 0.003 0.000
(0.004) (0.006) (0.005) (0.006)
3 — - -0.008 0.005
(0.007) (0.005)
iy — - 0.006 0.004
(0.005) (0.006)
3 -0.001* -0.001 -0.002** 0.000
(0.001) (0.001) (0.001) (0.001)
n3 0.001 -0.001 0.000 0.000
(0.000) (0.001) (0.001) (0.001)
3 - - -0.001* 0.001
(0.001) (0.001)
o 0.005 -0.009 0.002 -0.010*
(0.006) (0.006) (0.007) (0.006)
Observations 4,619 3,409
Households 871 670

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sam-
ple is restricted to married working couples followed for at least three consecutive
periods in Columns (1) and (2), and four consecutive periods in Columns (3) and
(4). Robust standard errors, clustered at the household level, are reported in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01.

6 Conclusions

This paper investigates the extent of dynamic intra-household commitment in Japan by
analyzing how spouses adjust their leisure time in response to shocks in the household
economic environment within a dynamic setting. To so, we use a life-cycle collective model
of consumption and leisure. Intertemporal household behavior critically depends on the
degree of commitment characterizing households, and this paper empirically distinguishes
between three intertemporal collective models characterizing household behavior: full
commitment, no commitment, and limited commitment. We improve upon previous tests
for full-commitment and non-full commitment in Japan and allow for limited commitment
within the household (Lise and Yamada, 2019; Toriyabe, 2025).

Using panel data from the JPSC (1993-2019), we find strong empirical evidence con-
sistent with limited commitment. Specifically, positive own past wage shocks positively
affect current leisure time for both spouses, indicating that history matters, while positive

current husband wage shocks have a negative impact on the wife’s leisure time. Moreover,
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positive saving changes exhibit long-lasting effects on the intra-household allocation of re-
sources, as reflected in a negative impact on the leisure hours among husbands. Together,
these results underscore the importance of modeling dynamic intra-household interactions
when analyzing economic behavior and suggest that bargaining power within marriage
evolves over time in response to current, as in Mazzocco (2007) and Lise and Yamada
(2019), but also past economic shocks, in line with the recent findings of Theloudis et al.
(2025).

Our results contribute to the growing literature in household economics that aims to
understand the intertemporal dynamics of household decision-making. They are particu-
larly relevant because any model seeking to analyze intertemporal household behavior, as
well as any targeted policy influencing the distribution of household resources, critically
depends on the degree of commitment between spouses. Overall, our findings support the
view that limited commitment models are well-suited to capturing household behavior in
a dynamic context and the intra-household allocation of household resources.

However, several limitations of the data should be noted. The JPSC focuses on young
women, meaning that the sample is not representative of all married couples in Japan. In
addition, only the woman responds to the survey, which implies that variables related to
the husband are more likely to be subject to measurement error. Nevertheless, the dataset
has its own advantages, as it provides sufficient information to estimate our life-cycle
collective model of consumption and leisure, which entails substantial data requirements.

While our findings contribute to a clearer understanding of intertemporal household
behavior in general, and intra-household commitment in particular, they also highlight
the need for further research in diverse contexts, such as developing countries where
divorce laws severely restrict the ability of spouses to exit marriage unilaterally. In ad-
dition, our analysis has focused on household time allocation decisions, whereas much
of the existing research on consumption dynamics has been conducted within a unitary
framework. Within this context, the unique panel data on household consumption avail-
able in the JPSC provide an excellent opportunity to study consumption dynamics from

a collective approach. This is a natural extension which we leave to our future work.

23



References

Aguiar, M. and E. Hurst (2007). Measuring trends in leisure: The allocation of time over
five decades. The Quarterly Journal of Economics 122(3), 969-1006.

Almas, 1., O. Attanasio, and P. Carneiro (2023). Household decisions and intra-household
distributions. In Handbook of the Economics of the Family, Volume 1, pp. 111-149.
Elsevier.

Apps, P. F. and R. Rees (1996). Labour supply, household production and intra-family
welfare distribution. Journal of Public Economics 60(2), 199-219.

Apps, P. F. and R. Rees (1997). Collective labor supply and household production.
Journal of Political Economy 105(1), 178-190.

Arellano, M., R. Blundell, and S. Bonhomme (2017). Earnings and consumption dynam-
ics: a nonlinear panel data framework. Econometrica 85(3), 693-734.

Arellano, M., R. Blundell, S. Bonhomme, and J. Light (2024). Heterogeneity of consump-
tion responses to income shocks in the presence of nonlinear persistence. Journal of
Econometrics 240(2), 105449.

Bargain, O., G. Lacroix, and L. Tiberti (2022). Intrahousehold resource allocation and
individual poverty: Assessing collective model predictions using direct evidence on
sharing. The Economic Journal 132(643), 865-905.

Blau, D. M. and R. M. Goodstein (2016). Commitment in the household: Evidence
from the effect of inheritances on the labor supply of older married couples. Labour
Economics 42, 123-137.

Bloemen, H. G. (2019). Collective labor supply, taxes, and intrahousehold allocation: An
empirical approach. Journal of Business & Economic Statistics 37(3), 471-483.

Blundell, R. (2014). Income dynamics and life-cycle inequality: mechanisms and contro-
versies. The Economic Journal 124 (576), 289-318.

Blundell, R., M. Borella, J. Commault, and M. De Nardi (2024). Old age risks, consump-
tion, and insurance. American Economic Review 114(2), 575-613.

Blundell, R., P.-A. Chiappori, T. Magnac, and C. Meghir (2007). Collective labour
supply: Heterogeneity and non-participation. The Review of Economic Studies 74(2),
417-445.

Blundell, R., L. Pistaferri, and I. Preston (2008). Consumption inequality and partial
insurance. American Economic Review 98(5), 1887-1921.

Blundell, R., L. Pistaferri, and I. Saporta-Eksten (2016). Consumption inequality and
family labor supply. American Economic Review 106(2), 387-435.

Blundell, R., L. Pistaferri, and I. Saporta-Eksten (2018). Children, time allocation, and
consumption insurance. Journal of Political Economy 126(S1), S73-S115.

Bonke, J. (2005). Paid work and unpaid work: Diary information versus questionnaire
information. Social Indicators research 70(3), 349-368.

24



Bonke, J. and M. Browning (2009). The allocation of expenditures within the household:
A new survey. Fiscal Studies 30(3-4), 461-481.

Bonke, J. and M. Browning (2011). Spending on children: Direct survey evidence. The
Economic Journal 121(554), F123-F143.

Bonsang, E. and A. van Soest (2020). Time devoted to home production and retirement
in couples: a panel data analysis. Labour Economics 65, 101810.

Bourguignon, F., M. Browning, and P.-A. Chiappori (2009). Efficient intra-household
allocations and distribution factors: Implications and identification. The Review of
Economic Studies 76(2), 503-528.

Bredemeier, C., J. Gravert, and F. Juessen (2023). Accounting for limited commitment
between spouses when estimating labor-supply elasticities. Review of Economic Dy-
namics 51, 547-578.

Browning, M., F. Bourguignon, P.-A. Chiappori, and V. Lechene (1994). Income and
outcomes: A structural model of intrahousehold allocation. Journal of Political Econ-
omy 102(6), 1067-1096.

Browning, M., P.-A. Chiappori, and Y. Weiss (2014). Economics of the Family. Cam-
bridge University Press.

Browning, M., O. Donni, and M. Ggrtz (2021). Do you have time to take a walk together?
Private and joint time within the household. The Economic Journal 131(635), 1051
1080.

Browning, M., M. Ejrnaes, and J. Alvarez (2010). Modelling income processes with lots
of heterogeneity. The Review of Economic Studies 77(4), 1353-1381.

Browning, M. and M. Ggrtz (2012). Spending time and money within the household.
The Scandinavian Journal of Economics 114(3), 681-704.

Browning, M., M. Gortz, and S. Leth-Petersen (2013). Housing wealth and consumption:
a micro panel study. The Economic Journal 123(568), 401-428.

Cesarini, D., B. Lindqvist, M. J. Notowidigdo, and R. Ostling (2017). The effect of wealth
on individual and household labor supply: evidence from Swedish lotteries. American
Economic Review 107(12), 3917-3946.

Cherchye, L., B. De Rock, A. Lewbel, and F. Vermeulen (2015). Sharing rule identification
for general collective consumption models. Econometrica 83(5), 2001-2041.

Cherchye, L., T. Demuynck, B. De Rock, and F. Vermeulen (2017). Household consump-
tion when the marriage is stable. American Economic Review 107(6), 1507-1534.

Cherchye, L., B. D. Rock, and F. Vermeulen (2012). Married with children: A collective
labor supply model with detailed time use and intrahousehold expenditure information.
American Economic Review 102(7), 3377-3405.

Chiappori, P.-A. (1988). Rational household labor supply. Econometrica 56(1), 63-90.

25



Chiappori, P.-A. (1992). Collective labor supply and welfare. Journal of Political Econ-
omy 100(3), 437-467.

Chiappori, P.-A. (1997). Introducing household production in collective models of labor
supply. Journal of Political Economy 105(1), 191-209.

Chiappori, P.-A., B. Fortin, and G. Lacroix (2002). Marriage market, divorce legislation,
and household labor supply. Journal of Political Economy 110(1), 37-72.

Chiappori, P.-A.; J. I. Gimenez-Nadal, J. A. Molina, and J. Velilla (2022). Household
labor supply: collective evidence in developed countries. Handbook of Labor, Human
Resources and Population Economics, 1-28.

Chiappori, P.-A. and M. Mazzocco (2017). Static and intertemporal household decisions.
Journal of Economic Literature 55(3), 985-1045.

Chiappori, P.-A. and C. Meghir (2015). Intrahousehold Inequality. In A. B. Atkinson
and F. Bourguignon (Eds.), Handbook of Income Distribution, Volume 2 of Handbook
of Income Distribution, pp. 1369-1418. Elsevier.

Chiappori, P.-A.; Y. Okuyama, and C. Meghir (2025). Intra-household welfare inequality
and household public goods. Cowles Foundation Discussion Paper 2395R1, Cowles
Foundation for Research in Economics, Yale University.

Chiappori, P.-A., S. Oreffice, and C. Quintana-Domeque (2012). Fatter attraction: an-
thropometric and socioeconomic matching on the marriage market. Journal of Political
Economy 120(4), 659-695.

Choukhmane, T., L. Goodman, and C. O’Dea (2025). Efficiency in Household Decision-
Making: Evidence from the Retirement Savings of US Couples. American Economic
Review 115(5), 1485-1519.

Commault, J. (2022). Does consumption respond to transitory shocks? Reconciling nat-
ural experiments and semistructural methods. American Economic Journal: Macroe-
conomics 14(2), 96-122.

Cosaert, S., A. Theloudis, and B. Verheyden (2023). Togetherness in the household.
American Economic Journal: Microeconomics 15(1), 529-579.

Crawley, E. (2020). In search of lost time aggregation. Fconomics Letters 189, 108998.

Crawley, E. and A. Theloudis (2024). Income Shocks and Their Transmission into Con-
sumption. Preprint, arXiv:2404.12214.

Daminato, C. and L. Pistaferri (2020). Family labor supply and asset returns. European
Economic Review 12/, 103389.

Donni, O. (2008). Labor supply, home production, and welfare comparisons. Journal of
Public Economics 92(7), 1720-1737.

Donni, O. and P.-A. Chiappori (2011). Nonunitary Models of Household Behavior: A
Survey of the Literature, pp. 1-40. New York, NY: Springer New York.

26



Duflo, E. (2003). Grandmothers and granddaughters: old-age pensions and intrahouse-
hold allocation in South Africa. The World Bank Economic Review 17(1), 1-25.

Dunbar, G. R., A. Lewbel, and K. Pendakur (2013). Children’s resources in collective
households: identification, estimation, and an application to child poverty in Malawi.
American Economic Review 103(1), 438-471.

Fisher, J. D., D. S. Johnson, T. M. Smeeding, and J. P. Thompson (2020). Estimating
the marginal propensity to consume using the distributions of income, consumption,
and wealth. Journal of Macroeconomics 65, 103218.

Fukuda, K. (2024). Job loss, consumption insurance, and household time allocation.
Labour Economics 91, 102645.

Ghosh, A. and A. Theloudis (2025). Consumption partial insurance in the presence of
tail income risk. Preprint, arXiv:2306.13208.

Gimenez-Nadal, J. I. and J. A. Molina (2020). Time Use Surveys, pp. 1-18. Cham:
Springer International Publishing.

Gimenez-Nadal, J. I. and A. Sevilla (2012). Trends in time allocation: A cross-country
analysis. Furopean Economic Review 56(6), 1338-1359.

Golosov, M., M. Graber, M. Mogstad, and D. Novgorodsky (2024). How Americans
respond to idiosyncratic and exogenous changes in household wealth and unearned
income. The Quarterly Journal of Economics 139(2), 1321-1395.

Hamaaki, J. and Y. Ibuka (2024). The Effect of Inheritance Receipt on Labor Supply:
A Longitudinal Study of Japanese Women. The BE Journal of Economic Analysis €
Policy 24(4), 1259-1305.

Heathcote, J., K. Storesletten, and G. L. Violante (2014). Consumption and labor supply
with partial insurance: An analytical framework. American Economic Review 104(7),
2075-2126.

Himmelweit, S., C. Santos, A. Sevilla, and C. Sofer (2013). Sharing of resources within
the family and the economics of household decision making. Journal of Marriage and
Family 75(3), 625-639.

Hryshko, D. and I. Manovskii (2022). How much consumption insurance in the US?
Journal of Monetary Economics 130, 17-33.

Hwang, Y. and T. Nguyen (2025). Is sex ratio a valid distribution factor in a collective
model? Labour Economics 92, 102647.

Jappelli, T. and L. Pistaferri (2025). Permanent income shocks, target wealth, and the
wealth gap. American Economic Journal: Macroeconomics 17(1), 102-125.

Jeong, S., W. H. Kim, and M. Shim (2025). Estimating Labor Supply Elasticities in Ko-
rea: The Role of Limited Commitment Between Spouses. The BE Journal of Economic
Analysis € Policy 25(2), 343-370.

27



Kabatek, J., A. Van Soest, and E. Stancanelli (2014). Income taxation, labour supply
and housework: A discrete choice model for French couples. Labour Economics 27,
30-43.

Kan, M. Y. (2008). Measuring housework participation: The gap between “stylised”
questionnaire estimates and diary-based estimates. Social Indicators Research 86(3),
381-400.

Kaplan, G., G. L. Violante, and J. Weidner (2014). The wealthy hand-to-mouth. Brook-
ings Papers on Economic Activity 48, T7—153.

Kohara, M. (2010). The response of Japanese wives’ labor supply to husbands’ job loss.
Journal of Population Economics 23(4), 1133-1149.

Krueger, D., E. Malkov, and F. Perri (2024). How do households respond to income
shocks? Journal of Economic Dynamics and Control 168, 104961.

Krueger, D. and F. Perri (2006). Does income inequality lead to consumption inequality?
Evidence and theory. The Review of Economic Studies 73(1), 163-193.

Kubota, K. (2021). Partial insurance in Japan. The Japanese Economic Review 72(2),
299-328.

Kukk, M., D. Kulikov, and K. Staehr (2016). Estimating consumption responses to
income shocks of different persistence using self-reported income measures. Review of
Income and Wealth 62(2), 311-333.

Lacroix, G. and N. Radtchenko (2011). The changing intra-household resource allocation
in Russia. Journal of Population Economics 24 (1), 85-106.

Lee, J. and M. L. Pocock (2007). Intrahousehold allocation of financial resources: ev-
idence from South Korean individual bank accounts. Review of Economics of the
Household 5(1), 41-58.

Ligon, E., J. P. Thomas, and T. Worrall (2002). Informal insurance arrangements with

limited commitment: Theory and evidence from village economies. The Review of
Economic Studies 69(1), 209-244.

Lise, J. and S. Seitz (2011). Consumption inequality and intra-household allocations.
The Review of Economic Studies 78(1), 328-355.

Lise, J. and K. Yamada (2019). Household sharing and commitment: Evidence from panel
data on individual expenditures and time use. The Review of Economic Studies 86(5),
2184-2219.

Lundberg, S. J., R. A. Pollak, and T. J. Wales (1997). Do husbands and wives pool
their resources? Evidence from the United Kingdom child benefit. Journal of Human
resources, 463-480.

Marcet, A. and R. Marimon (2019). Recursive contracts. Econometrica 87(5), 1589-1631.

Mazzocco, M. (2007). Household intertemporal behaviour: A collective characterization
and a test of commitment. Review of Economic Studies 74(3), 857-895.

28



Meghir, C. and L. Pistaferri (2004). Income variance dynamics and heterogeneity. Econo-
metrica 72(1), 1-32.

Meghir, C. and L. Pistaferri (2011). Earnings, consumption and life cycle choices. Vol-
ume 4 of Handbook of Labor Economics, pp. 773-854. Elsevier.

Menon, M., K. Pendakur, and F. Perali (2012). On the expenditure-dependence of chil-
dren’s resource shares. Economics Letters 117(3), 739-742.

Mincer, J. (1974). Schooling, Experience, and Earnings. New York: Columbia University
Press for the National Bureau of Economic Research.

Niimi, Y. (2022). Are married women really wealthier than unmarried women? Evidence
from Japan. Demography 59(2), 461-483.

Phipps, S. and F. Woolley (2008). Control over money and the savings decisions of
Canadian households. The Journal of Socio-Economics 37(2), 592-611.

Quisumbing, A. R. and J. A. Maluccio (2003). Resources at marriage and intrahousehold
allocation: Evidence from Bangladesh, Ethiopia, Indonesia, and South Africa. Oxford
Bulletin of Economics and Statistics 65(3), 283-327.

Rapoport, B., C. Sofer, and A. Solaz (2011). Household production in a collective model:
some new results. Journal of Population Economics 24 (1), 23-45.

Saelens, D. (2022). Unitary or collective households? A nonparametric rationality and
separability test using detailed data on consumption expenditures and time use. EFm-
pirical Economics 62(2), 637-677.

Sakamoto, R. and M. Kohara (2025). Why gender norms matter. Economica 92(365),
150-172.

Sala, H. and P. Trivin (2024). Household finances, debt overhang and consumption
patterns. Economic Modelling 139, 106836.

Scholz, J. K., A. Seshadri, and S. Khitatrakun (2006). Are Americans saving “optimally”
for retirement? Journal of Political Economy 114(4), 607-643.

Song, S.-y. (2020). Leverage, Hand-to-Mouth Households, and Heterogeneity of the
Marginal Propensity to Consume: Evidence from South Korea. Review of Economics
of the Household 18(4), 1213-1244.

Theloudis, A. (2021). Consumption inequality across heterogeneous families. Furopean
Economic Review 136, 103765.

Theloudis, A., J. Velilla, P.-A. Chiappori, J. I. Gimenez-Nadal, and J. A. Molina (2025).
Commitment and the dynamics of household labor supply. The FEconomic Jour-
nal 135(665), 354-386.

Thomas, D. (1990). Intra-household resource allocation: An inferential approach. Journal
of Human Resources, 635—664.

29



Toriyabe, T. (2025). Empowerment effects and intertemporal commitment of married
couples: evidence from Japanese pension reform. The Japanese Economic Review,
1-36.

Vermeulen, F. (2002). Collective household models: principles and main results. Journal
of Economic Surveys 16(4), 533-564.

Voena, A. (2015). Yours, mine, and ours: Do divorce laws affect the intertemporal
behavior of married couples? American Economic Review 105(8), 2295-2332.

Ward-Batts, J. (2008). Out of the wallet and into the purse: Using micro data to test
income pooling. Journal of Human Resources 43(2), 325-351.

Wu, C. and D. Krueger (2021). Consumption insurance against wage risk: Family la-

bor supply and optimal progressive income taxation. American Economic Journal:
Macroeconomics 13(1), 79-113.

Zhang, S. (2014). Wage shocks, household labor supply, and income instability. Journal
of Population Economics 27(3), 767-796.

30



Appendix

A Mathematical details

We consider a household composed by a male (j = 1) and a female (j = 2) spouse,
with or wihout non-decision making children, who get married at ¢ = 0 and live for 7'
periods. The utility function of spouses comprises consumption and private and joint
leisure. Specifically, i each period ¢ = 0,...,T, each spouse j € {1,2} enjoys utility u;
from three primary arguments: household total consumption ¢, private leisure ;;, and
the time spent together on leisure with the spouse (joint leisure, hereafter togetherness)
L;, as per individual ‘egoistic’ gender-type preferences wu;(gt, 1, Lt; ;). Consequently, we
extend the dynamic collective model of Theloudis et al. (2025) by allowing for leisure and
togetherness. We assume a well-behaved utility function u,(.) that is twice differentiable
in all its arguments, with w;ig > 0, w;p > 0, uyz; > 0 (first derivatives) and ;g < 0,
u;n < 0, wjpr) < 0 (second derivatives).

The standard household’s budget constraint is:
(1+T)at+ytDZQt+at+l7 t:07“'7T7 (Al)

where r is the deterministic interest rate, a; is common financial assets at the start of
the period and y” denotes disposable household income. The function 7(y;) maps gross
household labor income into disposable household income, and we assume the following
general formulation 7(y;) ~ (1 — Xt)yt(lf'”) (Heathcote et al., 2014; Blundell et al., 2016),
where v, = wy (1 — ly4) + wor (1 — lyy) is gross household income, as the sum of labor
earnings of each spouse, and y; and k; are two parameters governing the proportionality
and progressivity of the tax and benefit systems, respectively. wj; is the wage rate and
Wy = {wie, wa } is the set of wages in the couple. Both 7 and individual utility u; depend
on a vector of observable taste shifters «j; (individual and household characteristics such

as age, education, or the presence of children, among other characteristics).

Limited commitment

This section illustrates the life-cycle collective model under limited commitment, which
is the most general household problem, and all the rest commitment regimes are nested
within it (Theloudis et al., 2025).

Under limited commitment, the set of household choices Cy = {qt, Ljt, Ly, ar41} at time

t are determined by the following weighted maximization problem of individual utilities



at t = 0: ’
Vi) = max > {Mj(Go) Eo > Blusilar, L, Lis a:jt)} (A-2)
t=0

C,
{Ct}o<i<T =12

subject to the budget constraint (A.1) for all ¢ and the participation constraints

T
Vit © [EtZﬁTitujt(QtaljtaLt§$jt) > Vjt<th) , JE {172}7 t>1 (A-3)
_ N——
N =t — individual outside value

individual inside value from marriage at ¢ at t (e.g., single/divorced)

Here \~/jt(th) is the reservation utility of spouse j at t. Qj; = {W}, a, pji } is the house-
hold’s information set at ¢ (i.e., a given set of state variables), that contains both spouses’
wage rates, marital assets, and relative bargaining power, and ensures that each spouse
enjoys as much as value inside marriage as they can get from their outside option. The
Pareto weights py and us are the utility weights the household places on each person’s
preferences at marriage (i.e., the relative bargaining power of member j within the house-
hold, relative to member —j) and O, denotes the set of variables that affect the Pareto
weights. We normalize the sum of the Pareto weights to 1.

Following Marcet and Marimon (2019), this program can be written recursively as

Vi(€Qy) = max { Z (gewe(qe, Ui, Les 25e)) + gear) + B[EtVtH(QtH)} (A4)

bol=1,2

subject to the budget constraint (A.1) for all ¢ and the participation constraints and the
restrictions of the Pareto weight. The additional term g;(a;) aggregates outside options
of each spouse from (A.3). In limited commitment, the restrictions on the Pareto weight

are
tjo = 1j(©0), j € {1,2}

Wit = fje—1 + Vi, j€{1,2}, t>0

where vj; is the lagrangian multiplier on the participation constraint of spouse j. The

problem can be summarized in the following Lagrangian function

L =1L Z { Z [thujt + gi(ae) + X ((L+r)ag+ (1 — x)y ™ — q — at+1)} } (A.5)

t=0 \ j=1,2

where ); is the Lagrange multiplier on the household budget constraint (the marginal



utility of wealth). The first-order condition for leisure is

oL

ol = 0= pjrujen; + )\t[ wir(1 = xe)y, ™ (1 — th)] =0
Jt

— Kt

= ety = Mwie(1 — xe) (1 — ki),

where wj;) is the first order partial derivative of uj; with respect to l;, wj,) = Ouji/0l;,
the marginal utility of leisure. Mimicking Blundell et al. (2016), we carry out a standard

log-linearization of wj;, which gives:
Alog puje + Alog ujy,) — 7T§~/A:l:jt = Alog A\; + Alogw;; + Alog(1l — x¢)(1 — k) — keAlog

where A is the first-difference operator between ¢t and t—1. Estimation of this expression is
impossible outside of a parametrized model because u;,; is unknown. We follow Blundell
et al. (2016) and expand u;q;,) around its arguments one period ago. In doing so, a first

order Taylor approximation of log Wjg;) around g1, ljg—1 and L;y yields:

Alog ujyp,) ~ Ag;— 1A10g ¢ + Blj_1Alogl;, + CL,_1Alog L, where

A — u]t[l‘I] 77\' CCJt B ujt[”] 77\' mjt C th [1L] 6777]]-‘ z]‘t.
U] Ujt(1] Wt 1]

Plugging this into the log differenced optimality condition and rearranging terms yields:

Alog i + Ag—1Alog ¢t + Blj—1Alogljy + CLi_1Alog Ly — ﬂ'z.lAmjt =
= Alog Ay + Alogwj, + Alog(l — x:)(1 — ki) — keAlog yy,

writing —k;Alogy, = —ky(sj—1Alog y;e +s_ji—1Alogy_j;), where Alogy;, is the growth
rate of spouse j’s earnings and sj;—; > 0 is the j’s share of family earnings.

Replacing own earnings with y; = w;;(1 — l;;), now the expression is

Alogy;: = Alogwj; + Alog(1 — 1) ~ Alogw;; — (1 — Ljr—1) ' Alog l;; =
= Alogy;: ~ Alogw;; — hj_tlAlog L.

Assembling everything delivers the following closed-form expression for the growth rate

of male and female leisure hours in terms of changes in the Pareto weight and other



variables:

Aloglj = lj_tl—l (B - lj_tlilhﬁlil/ftsj't_l)il X {ﬂ'?Awﬁ + Alog(1 — x4)

+ Alog Ay — kes_ji—1Alogy_j

(A.6)
— Aq1Alogq — CL;_1Alog Ly

+ (1 — Kesji—1)Alogwj, — Alog th}'

As the growth in intra-family bargaining power A log j;; is unobserved by definition, we
rely on the assumption that spousal Pareto weights in limited commitment are related to
wages, distribution factors, assets, and past Pareto weight (Theloudis et al., 2025) and
model 15y as pj = pu (Wi, Wat, Zy, ar, fje—1), With pjo = p;(o),j € {1,2}.

The log-linearization of the Pareto weight, under the assumption that j;; depends only
on one stochastic distribution factor z; € Z; and the past Pareto weight only, gives the
following expression for the growth in u;; as Alog pujy = ey, .Alog zi+ey; . Alog puje . 1f
we set Alog 10 = €,;,000, we get the following reduced-form expression for the dynamics

in the Pareto weight
t—1

Alog pje ~ Z ;- Alog 2 + 1,0 (A7)

=0
Finally, as the growth in the marginal utility of wealth A log )\, is unobserved, we approach

this by applying a polinomial in assets and income (Theloudis et al., 2025)
Alog Ay = layAlogy, + asAlogay + £y log yi—1 + Ly logas_.

Plugging all these approximations into the equation for the growth rate of leisure hours
in (A.6) we get:
— _ _ —1 /
Alogl = ljtl_1 (B - ljtl_lhjtl_l/itsjt,l) X {Wé Az + Alog(l — x¢) + LayAlogy, + La.Alogay

+lylogye—1 + L log a1 — kis_ji_1 Alogy_j
— Aq1Alogq, — CL;_1Alog L,
+ (1 — Kesjeo1 — n;fg)Alog wjr — n%’jAlog W_j

t—1 t—1
=Y nZAlogwj—, — Y i’ Alogw_ji_
T=1 T=1

t—1 t—1
=D mAlogz, — Y nfAlogar,
7=0 7=0

— 11050 — 15 0_]-0}. (A.8)



B Additional tables

Table B.1: Sample selection

Households x years Households

Starting with 52,144 4,120
Married couples 35,657 2,910
Stable couples 35,516 3,010
Remove 2020 year 34,208 2,990
Remove husbands over 65 years 34,147 2,987
No missing data for analysis 12,713 1,945
Complete weekly time allocation 12,075 1,902
Dual-earner couples 9,951 1,686
At least three consecutive periods 7,039 871

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-
2019.



Table B.2: Reduced-form results in detail

(1) (2) 3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

Bilwse) 19.994*** 6.255%** 20.003*** 6.251%**
(1.271) (0.697) (1.272) (0.701)
Bijlw_l 0.144 -2.383%** 0.191 -2.371%**
(0.490) (0.816) (0.491) (0.816)
Bjlwse—1] 1.354** 1.249** 1.406** 1.242**
(0.644) (0.567) (0.640) (0.566)
B0 1] 0.192 -0.208 0.172 -0.209
(0.427) (0.684) (0.423) (0.685)
BjlAza] - — -0.089* -0.084
(0.047) (0.064)
Bj[Aza;_1] - - 0.064 -0.095
(0.045) (0.070)
Bji610] 0.484 -1.055* 0.491 -1.039*
(0.596) (0.606) (0.592) (0.604)
bilay_; 17.877%** 15.243*** 17.740%** 15.301***
(2.376) (2.870) (2.376) (2.857)
bi[ay.) -21.170*** -13.342%** -21.207*** -13.404***
(1.896) (2.667) (1.898) (2.671)
bjlye_1] 0.068 0.229 0.069 0.232
(0.110) (0.142) (0.111) (0.142)
bjiAay) -0.010 0.131 -0.010 0.123
(0.191) (0.255) (0.189) (0.253)
bilAa,_1] -0.107 0.372 -0.100 0.371
(0.182) (0.238) (0.181) (0.238)
bjlas_1] -0.064 -0.231 -0.066 -0.233
(0.121) (0.154) (0.122) (0.154)
bjiag. -0.000* 0.000 -0.000* 0.000
(0.000) (0.000) (0.000) (0.000)
biai_j) 0.086*** 0.157*** 0.085*** 0.157***
(0.011) (0.018) (0.011) (0.018)
Observations 4,619 4,619
Households 871 871

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sam-
ple is restricted to married working couples followed for at least three consecutive
periods. Robust standard errors, clustered at the household level, are reported in
parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.



Table B.3: Commitment test, including commuting time in hours of work

(1) (2) (3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

Bitsel 21.624*** 6.548"** 21.630*** 6.541%*
(1.280) (0.744) (1.282) (0.749)
Bijlw—s] 0.329 -2.544*** 0.380 -2.526***
(0.523) (0.864) (0.524) (0.865)
Bjlwse_1] 1.645%** 1.270** 1.695** 1.258**
(0.601) (0.550) (0.596) (0.550)
Bijlw_je-1] 0.267 -0.188 0.245 -0.189
(0.423) (0.699) (0.419) (0.698)
BjlAza] - - -0.093** -0.083
(0.047) (0.063)
BjlAzas1] - - 0.056 -0.091
(0.045) (0.070)
Bj[610] 0.528 -1.040* 0.536 -1.025*
(0.595) (0.607) (0.591) (0.606)
p-value for HL'C 0.065 0.003 0.007 0.003
p-value for HYC 0.034 0.041 0.033 0.044
Observations 4,619 4,619
Households 871 871

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sample
is restricted to married working couples followed for at least three consecutive periods.
Robust standard errors, clustered at the household level, are reported in parentheses. *
p < 0.1, ** p < 0.05, *** p < 0.01.



Table B.4: Commitment test, including commuting time in hours of work

(1) (2) (3) (4)
Male (j =1) Female (j =2) Male (j=1) Female (j =2)

Bitsel 22.919%** 7.996 22.858"* 8.011%**
(1.599) (0.944) (1.593) (0.953)
Bijlw—s] 0.611 -1.861* 0.634 -1.848*
(0.640) (1.035) (0.642) (1.033)
Bjlw;e—1] 1.933*** 1.689** 1.931%** 1.714**
(0.747) (0.699) (0.742) (0.696)
Bijlw—ji1] 0.077 0.383 0.037 0.383
(0.513) (0.828) (0.507) (0.824)
Bijlwses] -0.650 1.126* -0.745 1.127*
(0.645) (0.655) (0.633) (0.655)
Bilw—ji—s] 0.449 0.593 0.566 0.624
(0.488) (0.879) (0.482) (0.877)
BjiAza:) — — -0.166*** -0.051
(0.057) (0.084)
BjlAza:_1] — — -0.035 -0.040
(0.061) (0.093)
BjlAzae_o] - - -0.134** 0.104
(0.061) (0.078)
Bi[610] 0.216 -1.475* 0.247 -1.461*
(0.675) (0.806) (0.676) (0.806)
p-value for HEC 0.054 0.016 0.002 0.020
p-value for H'C 0.042 0.039 0.018 0.035
Observations 3,409 3,409
Households 670 670

Notes: Data come from the Japanese Panel Survey of Consumers, 1993-2019. Sample
is restricted to married working couples followed for at least four consecutive periods.
Robust standard errors, clustered at the household level, are reported in parentheses. *
p < 0.1, * p < 0.05, ** p < 0.01.
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