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ABSTRACT

It is well known that marriage can function as a form of insurance against labor market

shocks. However, most of the economics literature is focused on the labor supply

margin. In the first part of this dissertation, we focus on a less studied margin: spouses’

adjustment of the excludable part of their consumption (i.e. private consumption)

to support one another in the face of earnings shocks. We examine household panel

data from Japan to observe the composition of total household consumption in terms

of the public and private consumption of each spouse. Our main empirical finding is

a disparity between genders in consumption insurance against permanent shocks to

household earnings. Women’s consumption is more insured than that of men, a finding

which is robust to a variety of specifications. We propose two mechanisms, illustrated

by way of a stylized theoretical framework, to explain this finding. The first mechanism

is a disparity in the degree of risk aversion between genders, whereby a higher level

of risk aversion in females leads to higher levels of insurance. The second mechanism

is the threat of divorce by the wife, motivating the husband to provide her with a

smoother consumption path. We find empirical evidence in support of both proposed

mechanisms; however, some evidence suggests that the threat of divorce dominates in

terms of effect magnitude. Finally, we consider the labor supply margin. We find that

there is substitutability between labor supply and private consumption: higher hours of

work are compensated with more private consumption.

Underscoring the importance of the threat of divorce on risk sharing within the

household, the second part of this dissertation focuses on the interaction of divorce

and risk sharing in the household. We examine how allowing for endogenous marriage

dissolution weakens the function of marriage as a provision of insurance against labor

market shocks. We present a model of marriage dissolution and risk sharing in the face

of wage shocks. We provide an algorithm to solve the model and obtain the reduced

xii



form policy functions of the structural model. Next, drawing from the non-linear

measurement error literature, we show the identification of the reduced form policy

functions and specify the required assumptions to obtain the identification. We illustrate

how our Japanese panel data provide us with the necessary observable variables for the

identification.
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Part I

Intra-Household Disparity in

Consumption Insurance



CHAPTER 1

INTRODUCTION

Since the introduction of the Permanent Income Hypothesis by Milton Friedman, a vast

economics literature has been devoted to the study of how households insure against

income shocks to smooth consumption profiles throughout their lifecycles. Different

consumption insurance mechanisms are identified in this literature, including savings,

the government safety net, the network of family, and marriage. Marriage is shown to

play an essential role in providing insurance against labor market shocks Blundell et al.

(2015).

As an example, Figure 1.1 highlights the crucial role of marriage in providing

insurance against labor market shocks in our Japanese data sample. In particular, the

Figure 1.1 demonstrates how unemployed workers made up lost income in the case of

a job loss with search for new employment exceeding one month. The sample includes

only the married. The figure shows that relying on the spouse’s earnings is an important

form of insurance, especially for females 1. While not the most invoked form of insurance

for men, it is nevertheless as important as formal insurance.

In studying the role of marriage in providing insurance, the literature is largely

focused on the labor supply margin. Specifically, the case of the added worker effect:

when an adverse shock impacts the husband, the wife can start working if she has been

out of the labor force. Alternatively, if she is already employed, she can adjust her

intensive margin of labor supply, for instance by switching from part-time employment

to full-time.

1. The terms ”male”/”man” and ”female”/”woman” are used interchangeably throughout with the
terms ”husband” and ”wife,” respectively.

2



Figure 1.1: The invoked insurance mechanism after a job loss among the married

Livelihood of workers without income after a job loss episode in
the past twelve months. The figure demonstrates the importance
of marriage in providing insurance against labor market shocks,
particularly temporary or permanent job loss in this case. The
sample includes only the married. To exclude instances in which
the worker finds a new job promptly, we include only workers who
have searched for a new job for at least one month.

3



One can rephrase the provision of insurance by way of the labor supply margin in

terms of leisure as a private good. By assuming household expenditures to be public

consumption, the only private good that spouses consume is their leisure time. Thus,

a wife can support her husband during periods of economic distress by reducing her

leisure time, compensating for an adverse shock to the husband’s earnings. Though an

adverse shock involuntarily reduces the husband’s labor supply, it should be noted that

he receives a gain in leisure time. Thus, intra-household insurance can be deemed a

mechanism to reallocate leisure as a private good. Should a husband face an adverse

labor market shock that induces compensatory behavior from his wife, the husband

would enjoy more leisure while the wife would utilize less leisure. For this mechanism to

work, the existence of a private good is essential. In focusing on the labor supply margin,

the literature has focused on leisure as this private good.

In this thesis, instead of leisure, we focus on the excludable component of

expenditures. Excludable expenditures are by definition excludable and arguably

rivalrous. Thus, they can be considered to be a private good. Therefore we call this part

of expenditures private consumption herein. For instance, as we will show in chapter 4,

clothes constitute a significant share of private consumption. Clothes are evidently a

private good as an item of a woman’s clothing cannot generally be worn by a man.

Private consumption can open up another margin of intra-household insurance,

in addition to the widely discussed leisure margin. Facing an adverse shock to the

household’s earnings, the husband can insure his wife’s private consumption by reducing

his private consumption disproportionately. This dissertation contributes to the family

economics literature by studying this novel intra-household margin of insurance.

In order to leverage private consumption as a currency for intra-household insurance,

4



we need to observe the private consumption. The Japanese Panel Survey of Consumers

(JPSC) is one of very few panel data sets that provide the intra-household breakdown

of consumption. Thus it allows us to separate the shares of the husband’s private

consumption, the wife’s private consumption, and the public consumption in a

household. We call these three components the intra-household components of consumption

or simply components of consumption. Men’s and women’s private consumption, on

average, make up 15.6% and 8.4% of the household’s consumption, respectively.

However, there are complex dynamics for these shares during the lifecycle. The share

of both men’s and women’s private consumption declines until their mid-forties, but

rebounds thereafter. It seems that spending on children drives both the decrease and

subsequent rebound in private consumption. Spending on children increases until the

onset of the children’s adulthood.

Our main empirical result is a disparity in insurance for private consumption between

husband and wife. The wife’s private consumption is more insured than the husband’s

against a permanent shock to the household’s earnings. While we cannot reject the

null hypothesis of full insurance against transitory shocks for both genders, there is a

gap in the passthrough coefficients for a permanent shock to the husband’s and wife’s

current consumption. 31.1% of the permanent shock is passed to the husband’s current

consumption, which translates to 68.9% insurance against a permanent shock. 12.9%

of the permanent shock is passed to the wife’s current consumption, which translates

to 87.1% insurance against a permanent shock. Therefore there is an 18.2% gap in the

passthrough coefficients or, equivalently, in the insurances between husband and wife.

The gap in passthrough coefficients is very robust and statistically significant at the

conventional levels. It does not collapse against a variety of alternative specifications.

For instance, taking into account tax impacts does not eliminate the gap. In fact if

5



anything, the gap widens with after-tax earnings. As another example, when we allow for

asymmetry in response to an adverse shock and a beneficial shock, the gap still persists.

But, it must be asked whether the gap in passthrough is an artifact of the drastic

compositional dissimilarities between men’s and women’s private consumption bundles,

especially given that we find significant heterogeneity in passthrough across different

categories of consumption. While necessities such as rent, utilities, and health exhibit

low passthrough (higher insurance), clothes, durables, and transportation exhibit

high passthrough (lower insurance). Though we do not observe the breakdown of

each component of consumption in terms of different categories, we do observe such

components for the total household’s consumption. Studying the co-movement of the

categories’ shares with the share of each component within a household sheds some

light on the categories that play a larger role in the makeup of each component. We

find that the most important contributing category in both men’s and women’s private

consumption is clothing. In general, we find little evidence in support of dramatic

compositional dissimilarities between men’s and women’s bundles of consumption. In

most categories, the contribution is alike across both private consumption bundles. The

only notable exception is health, which has a higher contribution to the composition of

the woman’s bundle, likely due to cosmetic product consumption.

Ruling out compositional effects, what mechanisms can rationalize this gap in

passthrough? We propose two: The first mechanism is heterogeneity in risk aversion

across gender: women are more risk-averse than men. With heterogeneity in risk

aversion, it is more efficient for the household that the husband bears the burden of an

adverse shock to the household’s earnings, because his marginal utility loss is smaller

than the wife’s loss in marginal utility. Alternatively, with a beneficial shock to the

household’s earnings, the marginal utility gain for the husband is higher. Thus, it is more

6



efficient for the household to pass a higher share of the favorable shock to the husband.

In section 5.1, we formalize this intuition and provide additional simulation results. Our

theoretical results also equip us with two testable predictions that help craft empirical

strategies to implement tests of the predictions.

The first testable prediction from Proposition 2 implies that if at one level of a

household’s earnings, the husband has the higher consumption, but at another level of

that household’s earning the wife has the higher consumption, then the risk preferences

must be heterogeneous. In other words, if we plot private consumption against

household earnings, the crossing of the husband’s and wife’s consumption functions

provides evidence against homogeneity in preferences. To implement the crossing test,

we obtain a uniform simultaneous band for the non-parametric function of the difference

between the husband’s and wife’s consumption. We show that the uniform band of the

function contains zero at lower levels of resources. Thus, we reject the null hypothesis of

risk-preference homogeneity.

The asset portfolio of the household also provides an avenue to test risk preference

heterogeneity. Based on optimal portfolio choice theory, among risky and risk-free assets,

the share of investment in risky assets is determined by the risk-adjusted return of the

assets and the risk aversion of the investor. Different individuals in the market face

the same risk-adjusted return on risky investment. Thus, the variation in the share of

investment in risky assets across individuals emanates from variation in risk aversion.

Therefore the share of investment in risky assets is a good proxy for the risk preference

of the investor.

Helpfully for this topic, the JPSC collects the details of saving and investment

behavior of households in the sample. In addition, the survey asks wives about their

7



personal portfolio as well as their family’s portfolio. The family’s portfolio is managed

overwhelmingly by husbands. In section 5.4, we explain how Japanese divorce law

encourages women to keep their personal savings. This distinction between the family’s

portfolio and the wife’s portfolio presents an opportunity to infer risk preference

heterogeneity among genders. We can compare the share of investment in risky assets

between the two portfolios. On average, 27% of the male’s portfolio is invested in

risky assets whereas the share of risky investment is 21% in the female’s portfolio. The

difference is even starker at the median. The lower share of risky asset investment among

women is more evidence to support the hypothesis that women are more risk averse.

The second testable prediction from Proposition 3 implies that the gap in passthrough

coefficients should be larger when risk-aversion heterogeneity between husband and

wife is greater. Our empirical strategy for this exercise is to estimate the passthrough

coefficients on a subsample of data that demonstrates a high degree of heterogeneity in

risk aversion between the husband and wife. To implement this empirical strategy, first,

we need to identify a shifter that varies the degree of heterogeneity in risk-aversion. For

this shifter, we use the share of human wealth. The individuals in this subsample are

more willing to take risk as they have greater incentive to diversify their large amounts of

non-tradable human capital. As expected, the estimated gap in passthrough grows 24%

in excess of the baseline gap, but this difference is not statistically significant. The result

should be received with caution. Individuals with a higher share of human wealth are

also more likely to have binding credit constraints, which inflates their passthrough due

to their inability to smooth consumption. In other words, the credit constrained effect

confounds the effect of higher risk tolerance in the same direction, in this subsample.

The second mechanism to rationalize the gap in passthrough is the threat of divorce.

In section 6.1, in a stylized model, we show how the threat of divorce can generate the

8



gap in passthrough. In particular, we consider a repeated game of specialization. By

specialization, we mean a setting in which only the husband works and specializes in

labor market productivity, whereas the wife specializes in home production outside the

labor market. Specialization is a suitable assumption in our data where the attachment

of Japanese women to the labor market is not strong. Women’s extensive margin of

labor supply is rather small. Conditional on working, women work far fewer hours

than men. Their average wage rate is almost half as much as men’s, and they work

disproportionately in occupations with hourly pay as opposed to men, who work

overwhelmingly in salaried jobs.

Given the specialization scheme, we assume that it is the husband who decides about

the allocation of his earnings between his own consumption and his wife’s. In return, it

is up to the wife to stay in the marriage or seek a divorce. Since couples specialize, the

wife’s outside option is independent of the husband’s earnings. Thus the volatility in the

husband’s earnings should not affect the wife’s outside option. Therefore, the husband

has little incentive to transfer his earnings volatility to his wife’s consumption path.

This would lead to greater levels of responsiveness to earnings shocks in the husband’s

consumption path.

Next, we test whether the threat of divorce can explain the gap in passthrough with

an empirical strategy as follows. We estimate the gap in subsamples of households who

have a systematically higher or lower propensity to divorce. We use two shifters for

the propensity to divorce: happiness with the marital relationship and the number of

children. The single most important predictor of divorce is the level of satisfaction with

the marital relationship. Each higher level of dissatisfaction increases the likelihood

of divorce substantially. Households who have at least two children are less likely to

divorce in our sample. Consistent with what the threat of divorce mechanism predicts,
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households in unhappy marriages exhibit a gap in passthrough that is 41% greater than

the baseline. On the other hand, households with a higher number of children show a

gap in passthrough that is 76% lower than the baseline.

We have provided empirical evidence in support of both the risk-aversion

heterogeneity mechanism and the threat of divorce mechanism. Next, we ask which

effect is dominant in terms of magnitude. Some evidence suggests that the threat of

divorce is more important quantitatively than risk-aversion heterogeneity. The shifters

of divorce propensity are able to alter the gap to a greater extent than the shifter of

risk-aversion heterogeneity.

Moreover, after controlling for risk aversion by conditioning on households with

a high human wealth share, the introduction of marital happiness can still swing the

gap by about 25% in both directions. In other words, among households controlled by

a higher degree of risk aversion, those who are happy about their marriage exhibit a

25% smaller gap. Conversely, the households who are unhappy about their relationship

exhibit a 25% larger gap. In contrast, the conditional change in the gap caused by risk

heterogeneity is much smaller. That is, among households with a higher propensity

to divorce due to unhappiness with marriage, the introduction of a higher degree of

risk-aversion heterogeneity moves the gap by only 10% in either direction. Therefore,

there is some persuasive evidence that the threat of divorce is more important than

risk-aversion heterogeneity in terms of the magnitude of the effect on the gap in

passthrough.

Finally, in chapter 8 we also add the labor supply margin to our analysis. We separate

hours from wages and study how hours interact with components of consumption,

especially private consumption. To estimate labor supply elasticity and determine
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whether private consumption and hours are complements or substitutes, we estimate the

Frisch elasticities by extending the framework of Blundell et al. (2015), which allows for

three components of consumption. We find that the labor supply elasticity is positive,

meaning that the substitution effect dominates the income effect of changes in wages.

Furthermore, the sign of the male’s private consumption elasticity with respect to wages

demonstrates the substitutability between leisure and private consumption. In other

words, the male requires compensation in the form of private consumption when he

works higher hours.

The outline of the first part of the thesis is as follows. In chapter 2, we describe

the data and our sample. We also highlight the striking difference across gender in

the labor market outcomes in Japan. Chapter 3 presents the main empirical finding

and the robustness checks. Chapter 4 discusses the compositional effects. Chapter

5 demonstrates the evidence regarding our first proposed mechanism that is the

heterogeneity in risk preference across gender. Chapter 6 analyzes the threat of divorce

as the second rationalizing mechanism for the main empirical finding. 7 discusses the

quantitative importance of each one of the proposed mechanisms. Chapter 8 studies the

non-separability of consumption and leisure. Chapter 9 concludes and provides some

directions for the future research.

1.1 Related literature

The dissertation is related to several segments of the literature in economics. First,

it is related to the earnings dynamics literature, which is an enormous body of work

including that of Krueger and Perri (2006) and Blundell et al. (2008) , who study the

effect of earnings shocks on consumption with exogenous labor supply. Heathcote and

Violante (2014), Blundell and Preston (2004), and Attanasio et al. (2008) model labor

supply as well. The majority of these papers find a considerable degree of consumption
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insurance, even with respect to permanent shocks. More recent work has focused on

non-Gaussianity (Bonhomme and Robin (2010)), heterogeneous processes (Alvarez et al.

(2010)), and non-linear processes (Arellano et al. (2018)).

Next, this dissertation relates to Blundell et al. (2015), who try to find the quantitative

importance of marriage insurance mechanisms in comparison with self-insurance by

way of savings and government provided insurance such as transfers, tax credits, and

progressivity of taxes. In chapter 8, we extend their framework to allow for three

components of consumption instead of the household’s total consumption. In short, they

find that risk sharing within the family is an important insurance mechanism against

income volatility.

Lise and Yamada (2014) is related to this dissertation by virtue of its use of the same

JPSC data set that we examine here. They empirically test the hypothesis of partial

commitment and find that it cannot be rejected. Consistent with partial commitment,

they find that the extent of insurance within the family is limited. If realized income

shocks are small, the family provides insurance, but large realized shocks cannot be

insured unless the Pareto weight between couples is updated accordingly. Therefore,

when realized shocks are small, a marriage remains in tact and couples enjoy the benefit

of risk sharing within the family, but large realized shocks can dissolve a marriage and

halt risk sharing precisely when the need for insurance is greatest.

This dissertation is also related to the literature studying mutual insurance within

marriage by way of adjustment at the labor supply margin. Risk sharing by way of

labor supply operates such that an agent’s wage can be compensated by the change in

(intensive or extensive margin of) the spouse’s labor supply. For instance, when the

husband is hit by a health shock and becomes disabled, the wife can start working
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(extensive margin) or increase her hours of working by switching from a part-time job to

a full-time one (intensive margin). The response in the extensive margin is known in the

literature as the added worker effect (Hyslop, 2001). Juhn and Potter (2007) finds that this

insurance mechanism has weakened by a recent increase in correlation of employment

and hours of work among couples.

In chapter 5, we focus on risk-preference heterogeneity across gender. Our result is in

line with a significant strand of the literature in experimental and behavioral economics.

These studies usually employ an experimental design and rather consistently find that

women are more risk-averse than men. Some examples of the studies are Borghans et al.

(2009) and Harbaugh (2002) . For a review of these studies refer to Eckel and Grossman

(2008). Hryshko et al. (2011) finds gender to be a significant determinant of risk

preference in the Panel Study of Income Dynamics (PSID). Confirming the experimental

studies, they find that female subjects in the PSID exhibit higher risk aversion than male

subjects.

In chapter 6, we study the role of the threat of divorce. Broadly, this chapter is

related to modeling the marriage as a contract with a two-sided lack of full commitment.

Marriage is a contract written by partially committed parties; they are committed up

to the point that they are no longer better off with marriage than separation. Some

examples of the studies in this literature are Chiappori and Mazzocco (2014) , Mazzocco

et al. (2013), and Voena (2015).
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CHAPTER 2

DESCRIPTIVE STUDY OF LABOR MARKET OUTCOMES AND

CONSUMPTION AMONG JAPANESE HOUSEHOLDS

2.1 Data

The Japanese Panel Survey of Consumers (JPSC) is a longitudinal survey that traces the

economic conditions of Japanese households. The survey is administered to women

in each household. It consists of 22 waves which are followed annually from 1993 to

2014. It is comprised of five cohorts of young women. Starting in 1993, the first cohort

consisted of 1500 women aged between 24 and 34, selected from across Japan for an

in-home survey. The second cohort consisted of 500 women aged between 24 and 27 who

were added to the sample in 1997. The third cohort, which was added to the original

sample in 2003, consists of 836 women aged between 24 and 29. The fourth cohort

consists of 636 women aged between 24 and 28, added in 2008. Finally, in 2013, 648

women aged between 24 and 28 were added to the sample as the fifth cohort of the study.

Thus the survey in total has followed 4084 subjects.

The survey collects data on a wide spectrum of economic factors, including income,

savings, work patterns, and family relationships. One of the appealing features of the

survey is its low attrition rate in follow-ups and its relatively high response rate. A great

advantage of JPSC for our application is the distinctive way it reports consumption. As

opposed to similar household surveys that report only total household consumption,

JPSC breaks down intra-household components of consumption. We observe the

intra-household allocation of consumption among the husband’s private consumption

and public consumption. In addition, the survey collects the details of savings and

investment behavior of the households; we take advantage of this detail in our analysis

in chapter 4.1. For a breakdown and analysis of the asset portfolios of the households,
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Table 2.1: Summary Statistics

Mean Median Standard
Deviation

Consumption
Male Private Consumption 43.31 35.55 38.81
Female Private Consumption 22.76 15.00 28.72
Public Consumption 209.35 189.00 135.50

Marital Variables
Very Much Satisfied with The Relationship 0.17 0 0.37
Quite Satisfaction with The Relationship 0.40 0 0.49
Moderate Satisfaction with The Relationship 0.30 0 0.46
A Little Satisfaction with The Relationship 0.09 0 0.29
Not At All Satisfied with The Relationship 0.04 0 0.19
Marriage Duration 11.7 12 7.2
Divorce Rate 0.12 0 0.11

Assets
Household Assets 37047 20200 62839

Labor Market Outcomes
Male Hourly Wage 1.90 1.68 1.93
Female Hourly Wage 0.96 0.69 1.55
Male Annual Earnings 5288 4800 2881
Female Annual Earnings 1831 1200 1610
Male Annual Hours of Work 2902 2850 698
Female Annual Hours of Work 1143 1208 1091

Demographics
Male Age 38.6 38 7.6
Female Age 36.0 35 6.7
Male Is High School Graduate 0.96 1 0.20
Female Is High School Graduate 0.98 1 0.12
Male Is College Graduate 0.37 0 0.48
Female Is College Graduate 0.14 0 0.35
Residence in Large Cities 0.25 0 0.43
Residence in rural areas 0.15 0 0.36
Number of Children 1.71 2 0.94

Observations 15003

Monetary values are in of 1000s Yen. The observations count the number of
household-year data points. Our sample follows 1304 households in its 22 years
of follow-up.
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Figure 2.1: Histograms of hours of work from time diary

The hours of work can also be obtained from the time diary portion
of the survey. However, these numbers are less accurate and may
unreasonably inflate the hours of work.

refer to Table 5.1.

For our empirical analysis we focus on a sample of the JPSC data that meets the

following criteria: First, we select only married subjects, as our research question

concerns the intra-household interactions between spouses. Second, since our empirical

stagey is based on rates of growth, we choose only households with at least two

consecutive waves of presence in the survey. Third, we keep observations with

non-missing values in consumption variables, hours, and earnings. Fourth, we select the

28-55-year-old age range. The lower bound is picked in order to select the households

for whom educational choice and marriage formation decisions are more likely to

be complete. In addition, it helps us avoid unusually high earnings shocks due to

unstable early years of one’s career. The upper bound is picked so that we have enough

observations to gain statistical power. With these selections, our samples include 1304
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Figure 2.2: The evolution of work hours throughout the lifecycle

households with 15003 household-year observations.

Table 2.1 shows the summary statistics of the data. The first block regards

consumption, which will be discussed in greater details in section 2.3. The second

block displays statistics regarding marriages. We have five indicators describing marital

relationship quality. These are self-reported through assessments of the wife about the

relationship. The majority of the households, 57%, are in happy marriages, meaning

that they are very much or quite satisfied with their relationship. The average duration

of a marital spell in our sample is 11.7 years. 12% of marital spells have ended in

divorce. Japan has, in general, lower rates of divorce than the United States. However,

our sample is younger than the representative population, which leads to undercounting

of the number of divorces. The fourth block is on labor market outcomes, which will be

discussed in greater details in section 2.2.

The fifth block in Table 2.1 summarizes the demographic variables. The median ages
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Figure 2.3: The proportion of married women who work

This figure demonstrates the proportion of married women who
have been employed in each year of our sample. An overall
increasing trend is apparent, which is consistent with the aggregate
Japanese data. However, this trend is partly also due to the cohort
effect. Every few years, about 800 younger women (married or
single) join the sample. The red vertical lines show the year in
which new subjects enter the sample. The women in the younger
cohorts have a higher propensity to work.
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Figure 2.4: The histograms of wages

The figure demonstrates the hourly wages in thousands of Yen. To
make sense of the wage rate, one can multiply the numbers by 10
to obtain a rough estimate in terms of USD. The mean of the wage
rate for women is lower but the variance of the wage rate is higher
for men.

of the husband and wife are 38 and 35, respectively. The vast majority of both males

and females have graduated from high school. 37% of males and 14% of females have

a college degree. 25% of households live in the thirteen largest Japanese cities and 15%

live in rural areas. The rest of the households live in smaller towns. Finally, the median

number of children is two.

2.2 The striking difference in labor market outcomes between

genders

In this section, we document the labor market outcomes of Japanese households. One

striking feature is common in almost every aspect of the labor market: there is a marked

difference in outcomes across gender. Women and men do not behave similarly in many
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Figure 2.5: The distribution of pay period among genders

The plot suggests drastic differences between genders in terms of
pay period.

respects.

Figure 2.1 show the distribution of annual hours of work. It displays the intensive

margin of labor supply, namely hours of work conditional on working. One can

confirm common anecdotes of extremely high hours of work in portions of the Japanese

workplace by looking at men’s work-hour distribution. The median male worker works

2850 hours annually. In addition, very few men work fewer than 2000 hours, and there is

a considerable number of men who work well above 3500 hours. In contrast, conditional

on working, women work far fewer hours. The median woman in our sample works 1208

hours annually. A considerable number of women work fewer than 500 hours but only

a small number of women work over 3000 hours. Overall, women do far less employed

work than men in our data.

Figure 2.2 displays the evolution of hours of work in the lifecycle. Marked differences
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between men and women appear here as well. While men’s hours of work tend to decline

after a peak in the mid-thirties, women tend to increase their hours of work after that

same point, in their mid-thirties. This behavior is likely related to motherhood and the

fact that some women return to the labor market after a break for pregnancy and raising

young children.

Figure 2.3 shows the extensive margin of labor supply for women. The figure displays

the evolution of the female’s labor force participation in the duration of our sample.

Although the average rate of participation throughout the sample is rather small, it

has risen sharply during the period of our sample. However, this is partly also due to

the cohort effect. Every few years, about 800 younger women (married or single) join

the sample. The red vertical lines show the year in which new subjects enter into the

sample. The women in younger cohorts have a higher propensity to work. The labor

force participation of men in our sample is consistently very high.

Figure 2.4 displays the hourly wage distribution. The average male’s wage rate is

almost twice as much as the average female’s. In addition, the men’s wage distribution

has significant spread, whereas the distribution for women is tighter. This observation

is consistent with Figure 2.5. The Figure 2.5 shows the distribution of pay period. This

figure indicates a drastic difference in the type of jobs held between men and women.

While the vast majority of men are full-time employees who are paid by monthly salaries,

about half of women are employed in jobs with hourly rate compensation schemes. These

are typically lower paid jobs and are often also part-time. Thus, the stark difference in

wage rate across gender is partly due to those types of jobs for which men and women

are hired in different proportions.
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Figure 2.6: The histograms shares of private consumption

Note that observations with zero private consumption
are excluded. The plot suggests that there are not large
disparities among households in terms of shares of private
consumption.

2.3 Intra-household components of consumption

In this section, we provide some descriptive statistics on intra-household components of

consumption. We obtain data on the intra-household breakdown of consumption from

the survey question that asks the following of the female respondent: what amount of

expenditures did you pay this September?

1. Family

2. Family expenses for me (wife)

3. Expenses for my husband

4. Expenses for my child(ren)

5. Expenses for the other(s)

We designate (1) + (4) + (5) as public consumption, (2) as the private consumption
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of the wife, and (3) as the private consumption of the husband. In some cases, we

separate the expenses for children from public consumption. In those instances,

we call the remainder, i.e. (1) + (5), pure public consumption. Figure 2.6 presents

the distribution of the shares of men’s and women’s private consumption from total

household consumption. There is a fair amount of variation in both genders’ shares of

private consumption. However, the male’s private consumption exhibits higher mean

and higher variance. On average, from total household consumption, 15.6% and 8.4%

are allocated to the male’s and female’s private consumption, respectively.

Figure 2.7 demonstrates the evolution of the intra-household components of

consumption shares. One pattern of interest is that the male’s and female’s consumption

declines until their late-forties, from where it then rebounds. This pattern can be

attributed to expenses on children, which trends inversely with private consumption.

The share of expenditures on children rises until the age of late-forties and then declines.

Thus it seems that the rebound in private consumption in the late-forties is driven by a

reduction in spending on children. The share of pure public consumption declines until

the mid-forties and stabilizes thereafter. Figure in Appendix B shows the trend in the

levels of each component of consumption. The level of all components of consumption

is rising throughout the lifecycle, and the household’s earnings grow throughout the

lifecycle as well.
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Figure 2.7: The evolution of shares of consumption
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CHAPTER 3

MAIN EMPIRICAL FINDING

In this chapter, we derive our main empirical finding. We find that there is a significant

gap in the passthrough coefficients, with respect to permanent shocks to earnings,

between husband’s and wife’s consumption. In particular, the husband’s passthrough

coefficient is larger than the wife’s. In other words, when a household is hit by a

permanent shock to its earnings, the wife’s current consumption is less responsive than

the husband’s. Thus, the wife exhibits a higher degree of consumption insurance. On the

other hand, the male’s current consumption responds more. Thus, he exhibits a lower

degree of consumption insurance. In what follows, we explain how we derive this result.

Moreover, we show that this gap is very robust to a variety of alternative specifications.

3.1 Disparity in partial insurance between the husband and wife

3.1.1 Earnings and consumption process

To abstract from the difficulty of dealing with the labor force participation margin, in this

section we estimate the partial insurance parameters using total household earnings. We

specify the following process for total household earnings:

logYt = X′tβY +Ft +ut

Ft = Ft−1 + vt

vt denotes the permanent shock and ut denotes the transitory shock. We assume an

i.i.d. process for the transitory shock. As the Table 3.1 shows, we tested for a more

persistent process, MA(1) in particular, but it was rejected. Thus, we maintain the i.i.d.

assumption concerning the transitory shock. We also keep the standard assumptions

of no serial correlation in permanent shocks and no correlation between transitory and
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permanent shocks. Thus,

∆yt = vt +∆ut

where y ≡ log(Y ). Also, inspired by Blundell et al. (2008), we specify the rate of growth

in each component of consumption as follows:

∆cp,t = φpvt +ψp∆ut + ηp,t +∆ζp,t

∆cm,t = φmvt +ψm∆ut + ηm,t +∆ζm,t

∆cf ,t = φf vt +ψf ∆ut + ηf ,t +∆ζf ,t

where c ≡ log(C) and Cp,t, Cm,t, and Cf ,t denote public consumption, husband’s

private consumption, and wife’s private consumption, respectively. φ and ψ are the

partial insurance parameters of permanent and transitory shocks, respectively. These

parameters are the main parameters of interest as they capture what proportion of

earnings shocks are transmitted to consumption. Herein, we call these passthrough

coefficients, as they capture how much of the transitory and permanent shocks are passed

through to each component of consumption. Smaller values of passthrough coefficients,

φ and ψ, show greater insurance against permanent and transitory shocks, respectively.

ηt denotes the innovation in consumption growth which is independent of income

shocks. This could be interpreted as taste shocks, or innovation to higher moments of

earnings. Note that though we assume ηt follows a serially uncorrelated process, we

allow the contemporaneous correlation between innovations to three components of

consumption denoted by ρ
η
p,m, ρ

η
p,f , and ρ

η
m,f . Finally, ζt represents the measurement
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error of consumption. We assume measurement errors are uncorrelated across the

components of consumption.

3.1.2 Estimating moments

Given the structure for income and consumption processes, we estimate the parameters

using GMM via a set of moment conditions as follows:

Earnings moments

E(∆y2
t ) = 2σ2

u + σ2
v

E(∆yt∆yt−1) = −σ2
u − σ2

r

Public consumption moments

E(∆c2p,t) = φ2
pσ

2
v + 2ψ2

pσ
2
u + σ2

η,p + 2σ2
me,cp

E(∆cp,t∆cp,t−1) = −ψ2
pσ

2
u − σ2

me,cp

E(∆cp,t∆yt) = φpσ
2
v +ψpσ

2
u

E(∆cp,t∆yt−1) = −ψpσ2
u

E(∆yt∆cp,t−1) = −ψpσ2
u
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Male’s private consumption moments

E(∆c2m,t) = φ2
mσ

2
v + 2ψ2

mσ
2
u + σ2

η,m + 2σ2
me,cm

E(∆cm,t∆cm,t−1) = −ψ2
mσ

2
u − σ2

me,cm

E(∆cm,t∆yt) = φmσ
2
v +ψmσ

2
u

E(∆cm,t∆yt−1) = −ψmσ2
u

E(∆yt∆cm,t−1) = −ψmσ2
u

E(∆cm,t∆cp,t) = φhφpσ
2
v + 2ψmψpσ

2
u + ρ

η
p,m

E(∆cm,t∆cp,t−1) = −ψmψpσ2
u

E(∆cp,t∆cm,t−1) = −ψmψpσ2
u

Female’s private consumption moments

E(∆c2f ,t) = φ2
f σ

2
v + 2ψ2

f σ
2
u + σ2

η,f + 2σ2
me,cf

E(∆cf ,t∆cf ,t−1) = −ψ2
f σ

2
u − σ2

me,cf

E(∆cf ,t∆yt) = φf σ
2
v +ψf σ

2
u

E(∆cf ,t∆yt−1) = −ψf σ2
u

E(∆yt∆cf ,t−1) = −ψf σ2
u

E(∆cf ,t∆cp,t) = φf φpσ
2
v + 2ψf ψpσ

2
u + ρ

η
p,f

E(∆cf ,t∆cp,t−1) = −ψf ψpσ2
u

E(∆cp,t∆cf ,t−1) = −ψf ψpσ2
u
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3.1.3 First Stage: Residualize growth rate of earnings and consumption

In the first stage, we exclude the part of the variation in growth rates of wages, earnings,

and consumption explained by the observables. We obtain the residual growth rates of

consumption, earnings, and wages by regressing the total growth rates on covariates,

generally of the following three types: levels, differences in time-varying covariates, and

calendar year interactions.

• Consumptions (private and public consumption), total household earnings, and the

husband’s earnings

– wife’s age, husband’s age, earnings from household members other than

the husband or wife, household size, husband’s education, wife’s education,

urban/rural residence of the household, number of kids, wife’s employment

status including: employed, unemployed, or out of labor force, calendar year

– difference in wife’s employment status, difference in the number of kids,

difference in urban residence, difference in earnings from other household

members

– year-wife’s education, year-husband’s education, year-urban residence,

year-number of kids, year-wife’s employment

• Husband’s wages

– calendar year, husband’s age, husband’s education, urban/rural residence of

the household, wife’s employment

– year-husband’s education, year-urban

We run the probit regression of women’s labor force participation to obtain the

inverse of the Mill’s ratio. Note that since we are not dealing with growth rates,

we drop the difference of time-varying covariates in this model.
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• Wife’s labor force participation

– wife’s age, husband’s age, earnings from household members other than

the husband or wife, household size, husband’s education, wife’s education,

urban/rural residence of the household, number of kids, calendar year

– year-wife’s education, year-husband’s education, year-urban residence,

year-number of kids

– indicator of having a mortgage and its interaction with calendar year

• Wife’s earnings and wages

– All of the husband’s covariates + difference in Mill’s ratio

Table C.2 in Appendix C shows the autocovariance matrix of earnings growths.

Some results worth highlighting: Females’ variance of earnings is significantly larger

than males’. Since men have higher variance of wages, as Table C.3 in Appendix C

demonstrates, the females’ higher variance of earnings is due to higher volatility in

labor supply. In addition, there is little evidence of change in the volatility of earnings

for men throughout the lifecycle. However, the variance of earnings for women drops

significantly as the sample grows older. Furthermore, the covariance of the rate of

growth in earnings between spouses is small. Finally, the evidence suggests that there is

a negative serial correlation in the rate of growth of earnings for both men and women.

Table C.3 in Appendix C shows the autocovariance matrix of wage growths. As

mentioned before, males’ volatility of wages is higher than females’. There is no evidence

of a trend in volatility of wages for men or women over the life cycle. The covariance

in rate of growth of wages between spouses is small. Finally, like earnings, there is a

negative serial correlation in the rate of growth of earnings for both men and women.
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Table C.4 in Appendix C shows the autocovariance matrix of consumption growths.

Total consumption is less volatile than each one of its components. Volatility of private

consumption is higher than that of public consumption. This is due to the fact that

private consumption constitutes a smaller portion of the total consumption (about 8.4

% and 15.6% of total consumption for female’s and male’s, respectively). Also, the

measurement error in private consumption is likely to be higher, as it is harder to be

measured accurately relative to public consumption. In addition, despite the fact that

covariance between private and public consumption is small, there is strong evidence

suggesting high correlation between rates of growth in the wife’s and husband’s private

consumptions.

3.1.4 Partial insurance parameters estimation results

Table 3.1 shows the results of estimation using the general method of moments (GMM)

and standard errors clustered at the household level. Column (1) shows the estimation of

variance of transitory and permanent shocks to the total household earnings, assuming

that transitory shocks are i.i.d. Column (2) allows for transitory shocks to be MA(1).

However, the persistence parameter, θ, is not statistically different than zero. Thus, we

maintain the i.i.d. specification for transitory shocks. Column (3) shows the estimation

of partial insurance parameters for total household consumption. Results suggest high

levels of insurance. Transitory shocks are fully insured as the coefficient on ψ is not

statistically different than zero. In addition, 76.4% (1 - 23.6%) of a permanent shock is

also insured.

Column (4) estimates the partial insurance parameter for intra-household

components of consumption. Again, transitory shocks are fully insured, as they are

all not statistically different than zero. However, there is a different level of partial
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Table 3.1: Estimation of partial insurance parameters with total household earnings

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.025∗∗∗ 0.033∗∗∗ 0.024∗∗∗ 0.025∗∗∗

(6.17) (8.54) (6.00) (6.24)
σ2
u 0.034∗∗∗ 0.026∗∗∗ 0.034∗∗∗ 0.032∗∗∗

(6.91) (4.79) (6.81) (6.54)
θ 0.144

(1.33)
φ 0.243∗∗∗

(4.07)
ψ -0.002

(-0.06)
σ2
η 0.024∗∗∗

(8.06)
φm 0.311∗∗∗

(2.97)
ψm -0.026

(-0.49)
σ2
ηm 0.072∗∗∗

(6.73)
φf 0.129

(1.24)
ψf -0.025

(-0.49)
σ2
ηf 0.109∗∗∗

(7.58)
φp 0.198∗∗∗

(3.36)
ψp 0.029

(0.84)
σ2
ηp 0.034∗∗∗

(9.09)
ρ
η
m,f 0.179∗∗∗

(18.37)
ρ
η
p,m 0.021∗∗∗

(4.24)
ρ
η
p,f 0.023∗∗∗

(4.04)
N 14737 14737 15029 14999
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

σv and σu denote the variance of permanent and transitory shocks, respectively. φ′s denote
the passthrough coefficient on permanent shocks to the household’s earnings. ψ′s denote the
passthrough coefficient on transitory shocks to the household’s earnings. m, f , p, and k denote
male, female, public, and children’s consumption.
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insurance against a permanent shock across different components of consumption. Note

that the coefficient of permanent shocks in all three types of consumption is statistically

significant. The husband’s private consumption is less insured against private insurance

(68.9%), whereas the wife enjoys higher levels of insurance (87.1%) against permanent

shocks. The results suggest the husband’s private consumption is the most responsive

type of consumption in the face of a permanent shock to household earnings. In other

words, the husband overcompensates to support the wife’s private consumption. In the

next section, we show that this gap in passthrough is robust to a variety of specifications.

Later, in chapters 4, 4.1, and 6, we further analyze what can explain this gap in

passthroughs between males’ and females’ private consumption.

3.2 Robustness

In this section, we do conduct several robustness checks to assess the survival of our main

empirical finding given alternative specifications. In other words, we determine whether

the gap in passthrough between the husband’s and wife’s private consumption collapses

in alternative specifications. The results are collected in Table 3.2, in which the gap in

passthrough coefficients is displayed in various specifications.

3.2.1 After-tax earnings

The baseline specification is estimated by pre-tax earnings. In this specification, we

use the after-tax earnings instead. We expect the passthrough coefficients to be larger

for all consumption components, since the progressivity of the tax system provides an

additional insurance mechanism, the absence of which should lead to higher passthrough

of earnings shocks to all components of consumption. In line with our expectations,

the passthrough of the male’s consumption, the female’s consumption, and public

consumption rise by 11.3%, 17.8%, and 6.6%, respectively. Also, the gap in passthrough
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Table 3.2: Robustness checks in the transmission coefficient of the permanent shock

(1) (2) (3) (4) (5)
Baseline After Tax Direct Unresidualized Nondurables

Consumption
φ 0.243∗∗∗ 0.258∗∗∗ 0.260∗∗∗ 0.240∗∗∗ 0.221∗∗∗

(4.07) (4.31) (4.16) (4.24) (3.63)
φm 0.311∗∗∗ 0.346∗∗∗ 0.276∗∗∗ 0.309∗∗∗ 0.309∗∗∗

(2.97) (3.25) (2.95) (2.97) (2.94)
φf 0.129 0.152 0.109 0.118 0.119

(1.24) (1.36) (1.10) (1.13) (1.13)
φp 0.198∗∗∗ 0.211∗∗∗ 0.244∗∗∗ 0.207∗∗∗ 0.188∗∗∗

(3.36) (3.28) (3.51) (3.45) (3.18)
φm −φf 0.182∗ 0.194∗ 0.167 0.192∗ 0.190∗

(0.083) (0.087) (0.100) (0.069) (0.069)
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

φ, φm, φf , and φp are the passthrough coefficients of permanent shocks to
total consumption, the male’s consumption, the female’s consumption, and public
consumption, respectively. The t-statistics are reported in parentheses, save for the
last row (the difference in male’s and female’s passthrough), in which the p-value of
the Wald statistic is reported. The baseline specification uses the shares of public
and private consumption, which are multiplied by the total consumption obtained
by summing over consumption in different categories. The transmission coefficients
are larger with respect to after-tax earnings shocks. With direct consumption, the total
consumption and public consumption transmission coefficients become larger relative
to the baseline. However, the male’s private consumption transmission coefficient is
significantly smaller. When we use unresidualized rates of growth, the response of
public consumption is stronger but the transmission coefficients of total consumption
and the male’s private consumption do not change substantially. If we only use
the nondurable part of consumption, the transmission coefficients are smaller, as
durables are among the most responsive categories of consumption. The transmission
coefficient is particularly reduced in total and public consumption.
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coefficients between the male’s and female’s private consumption widens by 6.6%, and it

is statistically significant at conventional levels.

3.2.2 Direct consumption

The survey collects information about categories of consumption and consumption

components in two different questions in the questionnaire. In the first question, the

survey asks about the family’s expenditure on different categories of consumption. In the

second question, the survey asks about the intra-household breakdown of consumption.

In the baseline, we use the first question’s data to obtain the share of each member’s

consumption. But, we do not take the reported levels of each member’s consumption at

their face value. Instead, to obtain the level of total household consumption, we use the

data from the first question.

However, in this specification, we use the direct numbers reported as the level of

components of consumption in the second question. In this specification, the passthrough

of both private consumption diminishes but the passthrough of public consumption

grows. The gap in private consumption passthroughs is still positive and significant at

10%.

3.2.3 Unresidualized moments

In the baseline, we extract the variation in rates of growth of consumption explained by

the observable controls in the first stage. The motivation for this exercise is to focus

on changes in consumption resulting from unexpected changes in earnings. In this

specification, we forfeit the first stage. Instead, we use the gross observable rate of growth

in consumption to form moments. With unresizualized moments, the only sizable change

is a modest increase in passthrough of public consumption by 4.5%. The passthrough of

35



private consumption hardly changes. Thus the gap in private consumption passthroughs

is still positive and statistically significant at 7%.

3.2.4 Non-durable consumption

In the baseline, we include both durable and nondurable consumption. In this

specification, we exclude the durable items in the estimation of passthrough coefficients.

The response of nondurable consumption to permanent shocks is weaker than the

baseline in this specification because durables are one of the categories of consumption

with higher passthrough coefficients. The private consumptions’ passthrough barely

changes, but the public consumptions’ passthrough decreases by over 5 %. This suggests

that the share of durables in private consumption is much less than public consumption.

This result is consistent with our analysis in section 4.2. The gap between the husband’s

and wife’s consumption passthrough does not disappear and is positive and statistically

significant at the conventional levels.
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CHAPTER 4

COMPOSITIONAL EFFECTS

In this chapter, we investigate what categories of consumption constitute each component

of consumption. Note that we do not directly observe the breakdown of each component

of consumption. We only observe the breakdown of the total household consumption

based on different categories of consumption. First, we review the categories of

consumption and what items they include. There are ten categories of consumption,

as follows:

1. Food: which includes all purchases of groceries, dining out, take-out meals, and

food-dispensing items.

2. Rent: which includes housing rent and land rent in the case that the land is

not owned by the household. This item also includes home repairs. It does not

include housing loans. Note that we have not imputed the rent for the homeowners

because in this paper we are working mostly with the changes in the rent rather

than the level of it. So long as the price changes in housing are not dramatic and

the home-owners do not buy and sell houses frequently, this assumption will not

introduce large measurement error.

3. Utilities: which includes expenditures on light, fuel, electricity, water, and sewage.

4. Durables: which includes furnitures, electronics, appliances, kitchen utensils, toys,

and cars.

5. Clothes: which includes clothes and shoes.

6. Health: which includes health insurance premiums in addition to taxes paid for

public health insurance entitlements. It also includes expenditures on nutritious

drinks, health foods, beauty products, and wellness.
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Figure 4.1: The distribution of categories of consumption

7. Transportation: which includes car maintenance and insurance costs, cost of using

public transit, commuter pass, and other traveling expenses.

8. Communication: which includes postal fees, phone service, and Internet and mobile

services.

9. Education: Note that our sample includes households of which the head is age 28 to

55. Thus, the educational level of the husband and wife is almost invariant through

the sample. Therefore, education costs in this section are entirely the children’s

educational expenses. These costs include school fees, private tutoring for entrance

exams or supplementary lessons, textbooks, and reference books.

10. Culture: includes entertainment, lessons–except for those for entrance exam or

supplementary tutoring–or durable goods for culture and entertainment, and costs

associated with socializing and relationships such as alcohol and clubbing.

Figure 4.1 shows the distribution of household consumption over different categories

of consumption. Food and rent are the two largest categories on which households spend.
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4.1 Heterogeneity across categories of consumption

One of the underlying factors that can explain the gap in passthroughs is a drastic

compositional dissimilarity between males’ and females’ bundles of private consumption.

In particular, consider a case where the bundle of goods that constitute the male’s

consumption is comprised of commodities with high elasticities of income. In contrast,

the female’s bundle is comprised of commodities with low elasticities of income. This

dissimilarity in the composition of bundles can explain the gap in passthroughs.

However, the compositional effect is a viable explanation only if there is a significant

difference in passthroughs across different categories. To test this hypothesis, we estimate

the passthrough coefficients with respect to the permanent and transitory shocks in

different categories of total household consumption. Table 4.1 reports the results.

Table 4.1 demonstrates the variation in passthrough coefficients across different

categories of consumption. As was the case with total consumption, the consumption

in almost all categories with respect to a transitory shock is fully insured, as the

passthrough coefficient with respect to a transitory shock is statistically insignificant

in almost all categories. However, there is sizable variation in responses to permanent

shocks. In Table 4.1, we have placed the categories in ascending order with respect to the

permanent shock passthrough coefficient.

The absolute necessity categories of consumption (namely rent, utilities, and health)

exhibit the smallest passthrough coefficients, and the coefficients are statistically

insignificant. Thus we cannot reject the null hypothesis of full insurance with respect to

permanent shocks in these categories of necessities. Cultural consumption’s coefficient

also shows up as insignificant, though it is not a necessary consumption item per se.

Communications have a higher than average rate of insurance.
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Table 4.1: Estimation of partial insurance parameters in different categories of consumption

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Rent Utilities Health Culture Communication Food Transportation Clothes Education Durables

σ2
v 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗ 0.025∗∗∗

(6.01) (6.01) (6.01) (6.01) (6.01) (6.01) (6.01) (6.01) (6.01) (6.01)
σ2
u 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗ 0.034∗∗∗

(6.81) (6.81) (6.81) (6.81) (6.81) (6.81) (6.81) (6.81) (6.81) (6.81)
φ -0.027 0.022 0.189 0.145 0.123∗ 0.195∗∗∗ 0.265∗∗∗ 0.280∗∗ 0.303∗∗∗ 0.364∗∗∗

(-0.43) (0.48) (1.16) (1.28) (1.72) (3.24) (2.67) (2.22) (2.66) (3.32)
ψ -0.003 0.012 -0.028 0.023 0.021 -0.028 -0.032 -0.039 -0.015 -0.085∗

(-0.13) (0.48) (-0.40) (0.40) (0.57) (-0.96) (-0.74) (-0.61) (-0.30) (-1.74)
σ2
η 0.037∗∗∗ 0.032∗∗∗ 0.107∗∗∗ 0.146∗∗∗ 0.058∗∗∗ 0.031∗∗∗ 0.089∗∗∗ 0.105∗∗∗ 0.322∗∗∗ 0.137∗∗∗

(6.37) (10.43) (3.40) (7.96) (7.80) (6.72) (5.67) (5.49) (12.38) (6.37)
N 13749 13924 13800 13832 13901 13937 13895 13801 13818 13922
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

φ and ψ denote the passthrough with respect to permanent and transitory shocks, respectively. There is full insurance against transitory shocks
in all categories of consumption. However, there is sizable variation in responses to a permanent shock. The absolute necessities such as rent,
utilities, and health care are fully insured, whereas transportation, clothes, education, and durable goods are more responsive to permanent
shocks.
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In the middle range, food’s coefficient is about the same level as total consumption’s.

Although one may expect food, as a necessity, to have lower than average passthrough,

the category also includes dining out and restaurant expenses, which exhibit the

characteristics of a luxury good.

Finally, there are four categories with higher than average passthrough coefficients.

Transportation appears with a large passthrough coefficient, as it includes traveling

expenses. There is also a rather large variety in different means of transportation,

which ultimately makes this component highly responsive to earnings shocks. The

clothes and durable goods categories are highly responsive to permanent shocks as well.

Since the purchase of durable goods provides a stream of service, they are comparable

to an investment expense. Therefore, households disproportionately increase the

share of expenditure in this category during good economic times and reduce it

disproportionately in bad economic times, as they can still enjoy the service of previously

purchased items. Education exhibits low levels of insurance as well. Note that these

educational expenses are mainly spent on children, as our sample includes only subjects

older than the ages at which individuals commonly enroll in higher education. One

reason for the high passthrough coefficient might be the wide variety of school quality,

which in turn translates into a wide variety of tuition amounts.

An overall conclusion from Table 4.1 is that despite the fact that a transitory shock

is fully insured in almost all categories, there is considerable variety in the levels of

insurance with respect to permanent shocks across various categories.
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4.2 Categories of consumption in consumption components

As we mentioned before, we observe the breakdown of consumption in terms of

categories only for total household consumption. However, in order to gain some insight

about the categories that are the most prominent for each component of consumption,

we proceed by regressing the share of each component of consumption on the share of

each category of consumption.

We decompose the total household consumption in two ways. First, we break down

the total consumption to its components, namely the intra-household allocation that

includes the male’s private consumption, αm,t, the female’s private consumption, αf ,t,

and public consumption, αp,t where t index represents time. Second, we break down the

total household consumption by different categories of consumption such as food, rent,

health, etc. We denote these shares by κi,t where i denotes the share of category i in

household’s total consumption in period t. C represents the number of categories. We

run the models below and estimate them both without household fixed effects, in Table

4.3, and with the household fixed effects, in Table 4.4.

αm,t = βm0 +
C∑
i=1

βmi κi,t

αf ,t = β
f
0 +

C∑
i=1

β
f
i κi,t

αp,t = β
p
0 +

C∑
i=1

β
p
i κi,t

The category ĩ for which βm
ĩ

is estimated as a large positive number indicates the

category that comprises a large share in the male’s bundle of consumption. As the

share of category ĩ in the household’s consumption expands, a rather large expansion

in the male’s share follows. On the other hand, consider category î for which βm
î

is
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Table 4.3: The co-movement of shares of different categories of consumption with the
shares of private and public consumption

Husband Wife Kids Pure Public Public

Rent -0.109∗∗∗ -0.00210 -0.0627∗∗∗ 0.203∗∗∗ 0.0983∗∗∗

(-6.32) (-0.21) (-4.24) (6.28) (3.96)
Utilities -0.201∗∗∗ -0.194∗∗∗ 0.0782∗∗ 0.344∗∗∗ 0.566∗∗∗

(-3.81) (-5.70) (2.22) (3.55) (3.26)
Health -0.104∗∗∗ 0.159∗∗∗ 0.149∗∗∗ -0.223∗∗∗ -0.120∗

(-3.08) (3.05) (2.94) (-3.30) (-1.65)
Culture 0.0409 0.0706∗∗∗ 0.0242 -0.135∗∗ -0.0155

(1.39) (3.83) (1.21) (-2.38) (-0.16)
Communication -0.0516 0.0351 -0.0168 0.132 0.00856

(-1.28) (1.23) (-0.50) (1.60) (0.09)
Food -0.151∗∗∗ -0.0627∗∗∗ 0.0213 0.227∗∗∗ 0.134∗

(-7.01) (-3.98) (1.16) (5.37) (1.83)
Transportation 0.0572 -0.0255 0.0675∗ -0.231∗∗ 0.0401

(1.20) (-0.74) (1.74) (-2.11) (0.36)
Clothes 0.0933∗∗ 0.380∗∗∗ 0.0530∗ -0.307∗∗∗ -0.399∗∗∗

(2.27) (8.30) (1.76) (-3.58) (-4.90)
Education -0.0926∗∗∗ -0.114∗∗∗ 0.888∗∗∗ -0.692∗∗∗ 0.152∗∗∗

(-3.55) (-7.79) (26.20) (-18.75) (3.57)
Durables -0.0798∗∗ 0.0300 -0.0370 0.192∗∗ 0.00659

(-1.96) (0.91) (-1.28) (2.04) (0.10)
t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The pooled regression of shares of private and public consumption on
the share of different categories of consumption. The categories with
positive coefficients are the ones with higher transmission to a category
of consumption as the household increases the share of spending on that
category. Clothes have the largest and most significant coefficient for both the
male and the female. Culture modestly contributes to private consumption
as well, especially for women. Health is another positive contributor which
might capture a higher proportion of beauty and wellness expenditures by
women. Children’s consumption is almost entirely driven by education
expenses. The categories with highest contribution to public consumption
are the intuitive ones: rent, utilities, food, and durable goods. The standard
errors are clustered at the household level.
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Table 4.4: The co-movement of shares of different categories of consumption with the
shares of private and public consumption - with fixed effects

Husband Wife Kids Pure Public Public

Rent -0.0661∗∗∗ -0.0198 -0.0369∗∗ 0.106∗∗∗ 0.0633∗∗

(-3.38) (-1.59) (-2.03) (2.85) (2.27)
Utilities -0.0570 -0.158∗∗∗ -0.0509 0.398∗∗∗ 0.393∗

(-1.05) (-4.72) (-1.20) (3.54) (1.78)
Health -0.0617∗ 0.133∗∗ 0.109∗ -0.208∗∗∗ -0.0773

(-1.66) (2.31) (1.77) (-2.98) (-1.19)
Culture 0.0184 0.0226 -0.0312 -0.0325 0.103

(0.54) (1.25) (-1.57) (-0.40) (0.64)
Communication -0.0379 -0.00220 0.0261 0.0657 -0.0879

(-0.92) (-0.07) (0.69) (0.79) (-0.69)
Food -0.106∗∗∗ -0.0382∗∗ -0.0377∗ 0.206∗∗∗ 0.0312

(-3.99) (-2.35) (-1.92) (3.68) (0.27)
Transportation 0.0189 -0.0470 0.0637 -0.118 0.0285

(0.39) (-1.40) (1.23) (-0.94) (0.40)
Clothes 0.108∗∗∗ 0.207∗∗∗ -0.0218 -0.148∗ -0.284∗∗∗

(2.75) (5.85) (-0.78) (-1.65) (-3.23)
Education -0.0785∗∗∗ -0.0704∗∗∗ 0.654∗∗∗ -0.459∗∗∗ 0.115∗∗∗

(-3.22) (-4.36) (18.28) (-12.22) (3.27)
Durables -0.0208 0.0488 -0.0570 0.113 -0.0434

(-0.47) (1.50) (-1.47) (0.99) (-0.63)
t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The pooled regression of shares of private and public consumption on
the share of different categories of consumption. The categories with
positive coefficients are the ones with higher transmission to a category
of consumption as the household increases the share of spending on that
category. Clothes have the largest and most significant coefficient for both
men and women. Culture modestly contributes to private consumption as
well, especially for women. Health is another positive contributor which
might capture a higher proportion of beauty and wellness expenditures by
women. Children’s consumption is almost entirely driven by education
expenses. The categories with the highest contribution to the public
consumption match intuition: rent, utilities, food, and durables. The
standard errors are clustered at the household level.
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estimated as a very negative number. Category î indicates a category that comprises

a small share in the male’s bundle of consumption. As the share of category î in the

household’s consumption dwindles, a rather large drop in the male’s share follows. A

similar argument can distinguish between the categories that are large contributors and

those that are small contributors in the female’s consumption and public consumption

components.

Table 4.3 shows estimates in the pooled models and Table 4.4 shows estimates with

the inclusion of household fixed effects. The results are qualitatively similar between the

two tables. By far, the most important contributor in both men’s and women’s private

consumption is clothes. This result is sensible, as clothing is the single most excludable

category of consumption. There is some evidence that cultural expenditure is also a

contributor in both spouses’ private consumption. Though the evidence is weaker with a

fixed effects specification. Health is the only category that is estimated significantly with

different signs across gender. It is estimated positively for the females and negatively for

the males. That health is a large contributor in the female’s private consumption but a

small contributor in the male’s is probably due to the fact that women spend more on

cosmetic products and wellness items.

The major contributors in public consumption are rent, utilities, and food, which

is consistent with our prior assumptions. Education by far is the largest contributor to

children’s consumption. Note the education category also includes day-care expenses.

Overall, there is little evidence in support of dramatic compositional dissimilarities

between the male’s and female’s bundles of consumption. For most categories, the

signs line up, in that the main contributing categories are alike across the two private

consumption bundles. The only significant exception is health. The clothes category by
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far has the largest share in both spouses’ consumption. Therefore it is unlikely that the

gap in passthrough coefficients is an artifact of the drastic compositional dissimilarities

across gender.
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CHAPTER 5

MECHANISM I: HETEROGENEITY IN RISK-AVERSION ACROSS

GENDER

In this section, we study heterogeneous risk preferences as a potential mechanism

that could explain our main finding that the husband’s private consumption is more

responsive to the household’s earnings than the wife’s. In section , in a stylized

theoretical framework, we illustrate how risk-aversion heterogeneity can explain the gap

in passthrough coefficients.

This model equips us with two testable predictions, paving the way for our empirical

strategy. First, we show that if the husband’s and wife’s optimal consumption functions

cross, then the risk preferences are heterogeneous across gender. Second, we show that

greater risk-aversion heterogeneity leads to a wider gap in passthroughs.

To formally test the first prediction, we construct the uniform band for the functions,

which represents the difference between the male’s and female’s optimal consumption

functions. To test the second prediction we estimate the passthrough in a subsample of

households with greater risk-aversion heterogeneity and test whether the passthrough is

larger than the baseline.

5.1 Theoretical illustration

In this section, in a simple theoretical frame, we explain how women’s higher risk

aversion brings about their sluggish consumption response to earnings shocks. The

framework is inspired by Mazzocco and Saini (2012). In this section, we abstract from

strategic interaction within the family. We model the household decision mode as the
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planner problem, of which the goal is to achieve efficiency. In the section 6, we revisit

the strategic interaction’s implications.

Consider that the total household’s earnings, yt, follows an i.i.d. process which is

distributed with c.d.f. of F(y) on a positive support such as (0, ymax]. The household

is composed of a male and female who cooperatively decide about the allocation of the

household’s earnings between themselves efficiently. No separation is allowed and Pareto

weight stays fixed. Thus, given their constant Pareto weight, they maximize the following

household welfare function:

max
cm,t ,cf ,t

µum(cm,t) + (1−µ)uf (cf ,t) (5.1)

s.t. cm,t + cf ,t = yt

No saving technology exists. Given the i.i.d. earnings process and lack of savings,

we can solve each period’s problem independently. We also abstract from the public

consumption. um(.) and uf (.) are strictly increasing and concave in consumption. um

and uf could potentially be heterogeneous in terms of their levels of risk aversion. We

denote the optimal solution of the optimization by c∗m(yt) and c∗f (yt). In the following

proposition, we show that optimal consumption functions are strictly increasing.

Proposition 1. The optimal consumption functions, c∗m(yt) and c∗f (yt), are strictly increasing

in household earnings, yt.

Proof. We prove the theorem by way of contradiction. Assume that there is an interval,

I = {ya, yb}, a subset of of support of yt, such that on which at least one of the optimal

consumption functions, say c∗m,t(yt), is decreasing. Thus, for ỹt ∈ I and ȳt ∈ I , without

loss of generality we assume ỹt > ȳt. Thus

c∗m(ỹ) ≤ c∗m(ȳ) (5.2)
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because c∗m(yt) is decreasing on I . Since um(.) is strictly concave

u′m(c∗m(ỹ)) ≥ u′m(c∗m(ȳ))

⇒ µu′m(c∗m(ỹ)) ≥ µu′m(c∗m(ȳ)) (5.3)

Moreover the FOC of the optimization problem implies

µu′m(c∗m(yt)) = (1−µ)u′f (c∗f (yt)) (5.4)

Combining (5.3) and (5.4)

(1−µ)u′f (c∗f (ỹt)) ≥ (1−µ)u′f (c∗f (ȳt))

Thus by strict concavity of uf (.)

c∗f (ỹ) ≤ c∗f (ȳ) (5.5)

Thus by combining (5.2) and (5.5)

c∗m(ỹ) + c∗f (ỹ) ≤ c∗m(ȳ) + c∗f (ȳ)

Thus by budget constraint of optimization problem

ỹ ≤ ȳ (5.6)

where (5.6) contradicts the initial assumption of ỹ > ȳ.

The intuition behind the proof is as follows. The planner’s problem of an efficiency

condition requires that the Pareto weighted marginal utilities be equal. Consider

the case that the household’s earnings increase but the consumption of one of the
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spouses, say the male, decreases. Since the marginal utilities are strictly decreasing, this

situation cannot be optimal. While the male’s marginal utility is increased, the female’s

has decreased. Thus there is no way for the Pareto weighted marginal utilities to equalize.

In the next proposition, we provide a testable prediction to test the preference

heterogeneity across gender. In particular, we show that if the optimal consumption

functions cross, the preferences ought to be heterogeneous.

Proposition 2. If optimal consumption functions c∗m(yt) and c∗f (yt) cross, the preferences are

heterogeneous across gender. In other words, if there exists ỹ ∈ (0, ymax] and ȳ ∈ (0, ymax] and

ỹ , ȳ such that

c∗m(ỹ) > c∗f (ỹ) (5.7)

c∗m(ȳ) < c∗f (ȳ) (5.8)

then um(.) and uf (.) cannot be identical.

Proof. We prove the proposition by way of contradiction. Without loss of generality,

assume that ỹ < ȳ. Assume the contradiction of the results in that preferences are

identical, um(.) = uf (.) = u(.). By strict concavity of u(.), (5.7) implies

u′(cm(ỹ)) < u′(cf (ỹ))

⇒ (1−µ)u′(cm(ỹ)) < (1−µ)u′(cf (ỹ))

Moreover the FOC of the optimization problem implies

µu′m(c∗m(yt)) = (1−µ)u′f (c∗f (yt))
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Thus

(1−µ)u′(cm(ỹ)) < µu′(cm(ỹ))

⇒ µ >
1
2

(5.9)

On the other hand, strict concavity of u(.) and (5.8) implies

u′(cm(ȳ)) > u′(cf (ȳ))

⇒ µu′(cm(ȳ)) > µu′(cf (ȳ))

By FOC ’s of the optimization problem

(1−µ)u′(cf (ȳ)) > µu′(cf (ȳ))

⇒ µ <
1
2

(5.10)

which contradicts (5.9)

The intuition behind the proof is simple. The fact that optimal consumption

functions cross implies that that there is an earnings level, ỹ, in which the male has

higher consumption and there is another earnings level ȳ in which female has higher

consumption. With identical preferences the only way that the former case could happen

is when the male has higher Pareto weight. By the same token, the only way that the

latter case could happen is when the female has higher Pareto weight. Since the Pareto

weight is assumed to be fixed, this yields a contradiction. Thus, risk preferences ought to

be heterogeneous across gender.

In the next proposition, we focus on the utility functional form with constant

relative risk aversion, or the CRRA utility function. With CRRA functional form we can
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represent the degree of risk-aversion in a single parameter of the utility function, namely

the relative risk aversion parameter. This provides a feasible framework to further study

the implication of heterogeneity in the relative risk aversion parameter across gender on

the optimal consumption functions.

Proposition 3. Assume a CRRA individual’s preferences. Then, the share of optimal

consumption in the household’s earnings is strictly increasing for the spouse with lower

risk-aversion, and it is strictly decreasing for the spouse with higher risk-aversion. Furthermore,

as the difference in risk aversion increases, the spouse’s share with lower risk-aversion grows at

a higher rate, and the spouse’s share with higher risk aversion declines at a higher rate.

Proof. With CRRA utility function

u(c) =
c1−γ − 1

1−γ

where γ ≥ 0 represents the relative risk aversion parameter. For a risk-neutral agent

γ = 0. As the agent becomes more risk-averse, γ grows. Without loss of generality assume

that it is the female who has the higher relative risk-aversion parameter. Thus

δ = γf −γm

where δ > 0 represents the difference in relative risk aversions between the male

and female. Denote the share of household earnings allocated to the male’s private

consumption by s where 0 < s < 1. Then we can parametrize the optimal consumption

functions as follows

c∗m(y) = sy

c∗f (y) = (1− s)y
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Then the optimality conditions of the problem (8.1) with respect to optimal s impliy

u′m(sy)
u′f ((1− s)y)

=
1−µ
µ

with CRRA utility function we can rewrite this equation as follows

(sy)−γm

((1− s)y)−γm−δ
=

1−µ
µ

(5.11)

Then, by applying the Implicit Function Theorem to the optimality condition (5.11) we

have

∂s
∂y

=

δ
y

γm(
1

1− s
+

1
s

) +
δ

1− s

> 0

Thus

∂(1− s)
∂y

< 0

Furthermore

∂2s
∂y∂δ

=

γm(
1

1− s
+

1
s

)

y(
γm(

1
1− s

+
1
s

) +
δ

1− s

)2 > 0

We have already shown in proposition 1 that the level of optimal consumption is

increasing in earnings for both spouses. However, proposition 3 shows that the share of

males whom we assume have lower risk-aversion would increase with the level earnings.

This implies that when the household faces an advantageous earnings shock, both
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Figure 5.1: Optimal Consumption Functions

The Pareto weight is set to 0.5. The subsistence levels are the
same across gender: am = af = −2. The spouses are heterogeneous
in terms of risk aversion, specifically in that the female is more
risk-averse, γm = 1.25 and γf = 2.5. Due to the heterogeneity in
preferences, as the proposition 3 implies, the optimal consumption
functions cross.

spouses’ consumption will increase but the male’s consumption increases to a greater

extent because his share of earnings, in addition to the level of earnings, is increased.

On the other hand, when the household faces an adverse earnings shock, both

spouses’ consumption will drop. But, the male’s consumption will drop to a greater

extent as, in addition to the level of earnings, his share of earnings has dropped relative

to the baseline as well. Thus proposition 3 provides a theoretical explanation for our

main empirical finding that the male’s passthrough in response to household earnings

shocks is greater than the female’s passthrough.

Moreover, proposition 3 predicts that the level of disparity between the male’s and

female’s passthrough coefficients in response to earnings shocks is increasing in the

difference in the degree of risk aversion. In other words, the greater disparity in degree
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Figure 5.2: The gap in passthrough as a function of the gap in risk-aversion

The Pareto weight is set to 0.5. The subsistence levels are
the same across gender am = af = −2. The risk-aversion
parameter of the male is held fixed at γm = 1.25 while
we let the female’s risk aversion grow larger, starting at
a level equal to that of male. As the the spread of risk
aversion across spouses grows larger, the divergence in
the expected value of passthrough coefficients increases.

φm = Ey
∂cm,t
∂yt

and φf = Ey
∂cf ,t
∂yt

of risk aversion between the male and female would be translated into a wider gap

between the male’s and female’s passthrough coefficients.

5.2 Simulation results

To gain a better understanding of the implications of the model, we present some

simulated results. The functional form in the simulations is hyperbolic absolute

risk-aversion (HARA). Figure 5.3 demonstrates the males’s and female’s optimal

consumption function as a function of the household’s earnings. The figure depicts very

clearly how the heterogeneity in risk averse leads to the gap in passthroughs.

First, as we proved in proposition 1, both optimal consumption functions are
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increasing in the household’s earnings. In addition, at lower levels of the household’s

earnings, the female’s consumption outweighs the male’s. But as the household’s earnings

grow, the male’s consumption overtakes the female’s. It also does so at an increasing rate.

In fact, as the household’s earnings grow, the difference in rate of growth of consumption

increases. This result is effectively the graphical representation of the proposition 3 that

by an increase in the household’s earnings, the male’s share of the household’s earnings

grows. Therefore it leads to a situation where the difference in levels of consumption

diverges at an ever increasing rate.

Figure 5.2 displays the expected value of the male’s and female’s passthrough

coefficients, where the expectation is taken with respect to random household earnings.

We use a beta distribution for earnings in our simulation. Figure 5.2 plots the

passthroughs as a function of the difference in risk aversion across gender. At the

starting point, the risk aversion is homogeneous and both spouses have the same risk

aversion. At this point the passthroughs are identical and equal to 0.5. Then, while fixing

the male’s risk aversion, we increase the female’s risk aversion. As a result, the female’s

passthrough declines, the male’s rises, and the gap in passthroughs emerges. The gap

grows wider as the difference in risk aversion between couples expands.

Figure 5.3 exhibits the results of comparative statics with respect to the parameters of

the model. The top left panel shows the comparative static with respect to the difference

in risk-aversion. As the the degree of heterogeneity in risk-aversion increases, the optimal

consumption functions diverge from one another. Thus, as was shown in Figure 5.2, the

gap in passthroughs widens. The top high panel shows comparative statics with respect

to sustenance levels. The smaller levels of sustenance make the optimal consumption

functions cross at a lower level of household earnings. Other than that, it does not change

our main findings qualitatively. The zero sustenance level that is depicted in this panel
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Figure 5.3: Optimal consumption functions comparative statics

The Pareto weight is set to 0.5. The subsistence levels are the
same across gender am = af = −2. The spouses are heterogeneous
in terms of risk aversion in that the female is more risk-averse,
γm = 1.25 and γf = 2.5. Due to the heterogeneity in preferences, as
proposition 3 implies, the optimal consumption functions cross.
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Figure 5.4: Comparative statics of divergence of passthrough coefficients with respect to
the female’s risk aversion

µ = 0.3 µ = 0.7

am = af = 0 am = af = −3

The left leaning earnings distribution The right leaning earnings distribution
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corresponds to the CRRA utility function.

The bottom left panel in Figure 5.3 shows the comparative static with respect to Pareto

weight in the case of homogeneity in risk aversion. With homogeneity in risk preference,

if the Pareto weights are equal, the optimal consumption functions are identical and lie

on top of each other. Now assume imbalance in Pareto weights, such that the male has

higher Pareto weight. Then the male’s optimal consumption function always dominates

the female’s. Note, as we showed in Proposition 2, the optimal consumption functions

do not cross because risk aversion is homogenous, despite the fact that Pareto weights

are heterogeneous. So, there is a clear theoretical distinction in terms of the implication

of heterogeneity in risk aversion as opposed to heterogeneity in Pareto weight. Finally, in

the bottom right panel we have heterogeneity both in terms of risk aversion and Pareto

weight. Because of heterogeneity in risk aversion, the consumption functions cross. Since

the male has lower risk aversion and higher Pareto weight, the heterogeneity in Pareto

weight reinforces the gap emanating from the heterogeneity in risk aversion.

Figure 5.4 displays comparative statics of passthrough functions with respect to the

parameters of the model. The top panels explore the sensitivity to the Pareto weight.

With lower Pareto weight for the male, the gap in passthrough functions shrinks. At

lower risk-aversion heterogeneity, now, it might even be the case that the female exhibits

higher passthrough. But, as we will explain in section 8.1, there is empirical evidence

against lower Pareto weight for the male. The right panel shows the case with higher

Pareto weight for the male. In this case, heterogeneity in Pareto weight amplifies the gap

generated from heterogeneity in risk aversion.

The middle panels in Figure 5.4 display the sensitivity of passthrough functions with

respect to sustenance level. The left panel shows the passthrough functions in the case of
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CRRA whose sustenance level is zero. Higher sustenance levels shrink the gap between

passthrough functions.

Finally, the bottom panels display sensitivity to the distribution of random earnings.

In particular, we vary the skewness of the earnings distribution. Recall that we use a

symmetric beta distribution to generate the baseline simulated results. In the left panel,

we instead use a left leaning (right skewed) beta distribution and in the right panel

we use a right leaning (left skewed) beta distribution. With a right leaning earnings

distribution, the gap in passthrough functions slightly widens.

5.3 Test of preference heterogeneity: consumption functions crossing

test

In this section, we test the prediction of Proposition 2. Recall that the proposition implies

that if the optimal consumption functions cross, then we can reject the null hypothesis

of risk preference homogeneity.

Figure 5.5 plots the realized consumption against the total resources allocated

to private consumption. The red and blue curves demonstrate the nonparametric

consumption functions for the male and female, respectively. Specifically, we use a

locally weighted regression to fit the nonparametric consumption functions. A crossing

point around 10.1 thousand Yen is apparent visually. It suggests that the null hypothesis

of risk preference homogeneity can be rejected in our data.

To formalize the idea of a consumption functions crossing test, we use simultaneous

confidence band for a function. To visualize the sample uncertainty simultaneously, for
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Figure 5.5: The graphical test of the null hypothesis of risk preference homogeneity across
gender

The graphs provides suggestive evidence against the null
hypothesis of homogeneous risk preferences across gender.
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a group of parameters, simultaneous confidence bands are a very effective approach.

This approach is also a natural way of implementing multiple hypothesis testing. Our

treatment in this section follows the sup-t confidence band procedure proposed in Olea

and Plagborg-Møller (2018).

To implement the test, we define the consumption difference function, ĥ(y), as the

difference between the nonparametric estimation of the optimal consumption function

of the male and female as follows:

ĥ(y) = ĉm(y)− ĉf (y)

Then by discretizing the support of ĥ(y) to k bins, we treat function ĥ(y) as a

k-dimensional vector of parameters named θ̂. Then we construct a simultaneous

band for these k parameters. If the band contains zero then we can reject the null

hypothesis of homogeneity that ĥ(y) > 0 for all y.

To construct the band we assume that the vector of parameters is asymptotically

Normal

√
n(θ̂ −θ)

d−→N (0k,Σ)

We estimate each element of θ̂ by the sample mean difference between male’s and

female’s consumption within each bin. We obtain Σ by the block bootstrap. Then for any

critical value c > 0, we define the one-parameter confidence band as

B̂(c) ≡ [θ̂1 − σ̂1c, θ̂1 + σ̂1c]× · · · × [θ̂k − σ̂kc, θ̂k + σ̂kc]

which is the Cartesian product of the scaled-up conventional confidence intervals. The
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Figure 5.6: The uniform band for the function representing the difference of the male’s
consumption from the female’s consumption

The band demonstrates the 90 percent uniform band. The uniform
band is constructed using the Sup-t band by discretizing the
support of total resources allocated to private consumption. In
this case, we use grid size of 5. The uniform band contains zero
when the total resources allocated to private consumption is less
than about 20 thousand Yen. Thus we are able to reject the null
that individual utilities are homogeneous. Note how simultaneous
bands can effectively control for multiple hypotheses, in that we
fail to reject the homogeneity of individual utilities for higher
levels of total private consumption whereas we are able to reject
the homogeneity for lower levels of total private consumption.
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last step of the procedure is to pin down the critical value c. To do so, we use the sup-t

procedure. We obtain it by choosing the smallest c that ensures uniform coverage. In

effect, via a min-max approach, we pick c such that it guarantees the widest interval is

within the confidence band. Thus, we pick the (1 −α)-quantile of the following random

variable to obtain a band that covers the true parameters simultaneously with 1 − α

probability

q1−α(Σ) =Q1−α( max
i=1,...,k

|Σ
−1

2
i,i θ̂i |)

Figure 5.6 demonstrates the 90 percent simultaneous uniform band for the

consumption difference function. The uniform band contains zero when total resources

allocated to private consumption is less than about 20 thousand Yen. Thus we are able

to reject the null that individual utilities are homogeneous. Note how simultaneous

bands can effectively control for multiple hypotheses. We fail to reject the homogeneity

of individual utilities for higher levels of total private consumption, whereas we are able

to reject the homogeneity for lower levels of total private consumption.

Our test depends on the number of bins in discretization of the support of the

function. Our result in Figure 5.6 is obtained by the bin size of 5. To check robustness,

in Figure B.4 in Appendix B, we vary the number of bins. With a higher number of bins

the band changes in two ways: it becomes less smooth and wider.

One obvious reason for the widening of the band is the bias-variance tradeoff.

With a high number of bins, the number of observations per bin diminishes and as a

result the variance suffers. However, there is another mechanism that reinforces the

widening of the confidence band. As the Figure in Appendix B demonstrates, the critical

value is also increasing in the number of bins. Thus with a higher number of bins, in
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addition to higher variance per bin, the critical value would also be greater. Despite this

widening in the band, our finding perseveres. The band contains zero for smaller levels

of resources and is positive for larger levels of resources. Overall, we are able to reject

the null hypothesis of homogeneity, which requires positive values for the consumption

difference function in all levels of resources.

5.4 Inference on risk aversion by studying the assets portfolio

Looking at the assets portfolio of the household could provide us with some suggestive

evidence about the risk preferences. Based on optimal portfolio choice theory, between

risky and risk-free assets, in the absence of taxes, the share of investment in risky assets

by individual i is given by

αi =
E(rm − rf )

V ar(rm)
T̃i(Wi)

where rm is the return on market portfolio of risky assets and rf is the return on

risk-free assets. Ti(Wi) is the relative risk-tolerance of individual i. Different individuals

in the market face the same risk-adjusted return on risky investment,
E(rm − rf )

V ar(rm)
. Thus,

the variation in the fraction of investments in risky assets across individuals emanates

from variation in relative risk-aversion. Therefore, the share of investment in risky assets

is a good proxy of risk preference of the investor.

Fortunately, in our data set we have detailed information about the asset portfolios

of the households. In particular, the survey documents the position of the households in

risky and risk-free assets. The risk-free assets include fixed-term installment and general

deposits in banks and credit associations, in-house deposits, gold investment accounts,

gold savings accounts, and national medium-term bond funds. The risky assets include

stocks, bonds, and stock investment trusts.
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Table 5.1: The summary statistics of assets broken across different categories and across
gender

Male Female

Mean Median Mean Median

Financial Assets
Risk Free Assets 9.78 6.00 3.27 2.00
Risky Assets 3.93 1.50 1.18 0.10
Financial Assets 13.71 8.70 4.45 2.30
Share of Risky Assets 27.43 22.22 21.38 4.41
Real Estate
Lot Value 9.42 0.00 0.10 0.00
House Value 5.60 0.00 0.17 0.00
Parents Lot Value 12.46 0.00 1.63 0.00
Parents House Value 7.26 0.00 3.63 0.00
Mortgage -5.75 0.00 -0.07 0.00
Land Value Conditional on Ownership 32.33 20.00 12.56 12.10
House Value Conditional on Ownership 16.16 11.00 13.28 11.50
HH Own The Lot 0.65 1.00 0.65 1.00
HH Own The House 0.70 1.00 0.70 1.00
Own The Lot 0.64 1.00 0.02 0.00
Own The House 0.55 1.00 0.02 0.00
Own The Lot + Parents 0.81 1.00 0.19 0.00
Own The House + Parents 0.69 1.00 0.31 0.00
Physical Wealth
Financial + Real Estate 20.55 10.80 4.61 2.40
Financial + Parents Real Estate 23.41 12.00 5.82 2.70
Human Wealth
Human Wealth 115.98 119.81 32.41 28.22
Ratio of Human over Financials 23.02 13.50 38.80 12.42
Ratio of Human over Financials+RE 18.27 10.33 38.60 12.14
Ratio of Human over Financials+Parents RE 17.31 8.90 34.39 9.95

Observations 1941 1941

The assets are expressed in terms of million Yen. The rather large gap between
share of risky assets in positions held by the male and female is suggestive
evidence in favor of higher degrees of risk aversion in women’s preferences.
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In addition, the survey asks females to whom the survey is administered about

their own portfolio in addition to their family’s portfolio. The family portfolios are

managed overwhelmingly by the males. This distinction between the family’s portfolio

and female’s portfolio presents an opportunity to infer the risk-preference heterogeneity

across gender. We can compare the share of investment in risky assets across two

portfolios. Note that for this exercise to work, we do not require a perfect separation in

ownership of assets across the two portfolios. Even if it is the case that assets in both

portfolios are owned by ”the household,” these are two portfolios managed by each one

of the spouses. It is not unreasonable to assume that the portfolio the female manages is

influenced more by her risk preferences. Similarly, the family’s portfolio that the male

manages is influenced more by his risk preferences.

There are legal structures in Japan that incentivize women to have separately owned

assets. According to Japanese divorce law, the splitting rule of assets upon divorce is

rather vague and traditionally unfavorable to women as we delineate below.

The general rule of asset division upon divorce is that the assets that are accumulated

since the start of marriage, which is called matrimonial assets, should be divided between

the couple. However, there are important caveats that makes the situation murkier

compared to the US, where in the absence of prenuptial agreements, the matrimonial

assets would be split equally by law (Suzuki, 2012).

First, the properties that are inherited or ”given” to a spouse are not considered

matrimonial assets. Therefore, they is excluded from division in the case of divorce.

These assets are called ”separate assets.” Note that even if the marriage predates the

possession of the asset, it would not be divided. Second, the owner of the asset can sell
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Table 5.2: The fixed effects regression of fraction of investment in risky assets across
gender with clustered standard errors

Financial Assets Financials + Real Estate
Male Female Male Female

Physical Wealth 0.152 0.0285 0.111∗ 0.0462
(1.64) (0.11) (1.93) (0.18)

Female Share in HH Wealth −5.201 −8.998∗∗ −4.705 −9.073∗∗

(−1.52) (−2.24) (−1.41) (−2.27)
Human Wealth Ratio 0.0609∗∗∗ 0.0328∗ 0.0329∗∗ 0.0325∗

(3.15) (1.70) (2.04) (1.67)
Age −0.106 0.496∗∗ −0.132 0.489∗∗

(−0.70) (2.48) (−0.93) (2.41)
Number of Kids=1 0.836 −1.305 0.910 −1.286

(0.33) (−0.45) (0.36) (−0.44)
Number of Kids=2 1.412 −1.630 1.515 −1.598

(0.52) (−0.51) (0.57) (−0.49)
Number of Kids=3 1.496 −0.592 2.197 −0.517

(0.40) (−0.12) (0.59) (−0.10)
Own The Lot 5.252 5.471 5.258 5.433

(0.65) (0.57) (0.65) (0.56)
Own The House −2.593 −5.123 −2.643 −5.060

(−0.32) (−0.53) (−0.32) (−0.53)

Observations 1932 1932 1931 1932

t statistics in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

All of the regressions control for the household fixed effects. Since education is
time-invariant, it has been taken into account through the fixed effects approach. The units
on physical wealth are one million Yen, which is roughly 9000 USD based on the average
exchange rate in the course of our sample. The dependent variable is the percentage of each
spouse’s savings fund which is invested in risky assets. We check the robustness of results
by using different definitions for the physical wealth in the columns of the table. In the first
column, we only use the total investment in risk-free and risky investments. In the second
column, in addition to investments, we include the value of real estate if the household owns
a house. Since we know the owner of the real estate, we augment each spouse’s physical
wealth with his or her value of owning real estate. Standard errors are clustered at the
household level.
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it at any time. There is no legal barrier to prohibit the owner from exercising his/her

right before the asset division. Third, the court has no power to enforce the disclosure

of properties. Fourth, Japanese law does not provide a clear division ratio. In fact, the

division ratio of the assets has been traditionally in favor of men. In practice, it has

been somewhere between 70/30 and 50/50. Thus, even in the case of division, it is

hardly an equal distribution. Overall, this legal environment provides incentives for

spouses, especially women, to have their names on deeds and accumulate their own

assets, separate from the family’s fund (Otani, 2012).

Table 5.1 shows the breakdown of males’ and females’ portfolios. The monetary

value of assets are expressed in terms of millions of Yen. The first block demonstrates

the financial assets, which are the focus of our discussion. By average, 27% of the male’s

portfolio is invested in risky assets whereas the share of risky investment is 21% in the

female’s portfolio. There is a starker difference across gender at the median. The median

male’s portfolio holds 21% of its position in risky assets whereas only 4% of the median

female’s portfolio takes a position in risky assets. The rather large gap between share of

risky assets in positions help by the male and female is suggestive evidence in favor of

higher degrees of risk aversion among women.

The second block of Table 5.1 breaks down the ownership of real estate. Though

tangential to our focus, it is interesting to explore. In Japan, the value of building is

assessed separately than the value of a lot. 70% of households own the building in

which they live. 65% own the lot in addition to the building. The owner of the real

estate is overwhelmingly the male. The table demonstrate the mean value of assets

invested in real estate, which includes zeros for the household members who are not

homeowners. We also report the mean value of the building and lot for the homeowners.

A considerable number of households live in the houses owned by the male’s or female’s

parents. We report the value of the real estates for the households in this living
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arrangement.

Note that the test presented in this section has power only when at least either the

wife or husband holds risky assets in his/her portfolio. As the number of observations

in Table 5.1 indicates, only a rather small fraction of households would ever invest in

risky assets. It amounts to about 13% of households. It is worth noting that the sample

of households who hold positions in risky assets are more educated than the full sample.

5.5 Estimates in a subsample with greater disparity in risk-aversion

In this section, we test the prediction of proposition 3. The proposition implies that the

gap in the passthrough coefficients should be larger when the risk-aversion disparity

between husband and wife is greater. Our empirical strategy for this exercise is to

estimate the passthrough coefficients on a subsample of data that demonstrate a greater

degree of heterogeneity in risk aversion between the husband and wife. According to

Proposition 3, in a subsample where the disparity in risk aversion is larger than that of

the full sample, we expect the gap in passthroughs to soar.

To implement this empirical strategy, first, we need to find a shifter that varies the

degree of heterogeneity in risk aversion. One candidate that is suggested in the literature

is the share of human wealth to physical wealth. Human wealth at any given time is

the sum of expected future labor earnings until retirement. Wachter and Yogo (2010)

find that individuals with higher human wealth to total wealth ratios are more willing

to take risks and take higher positions in risky assets in their investment portfolios. The

economic rationale is that these individuals have greater incentive to diversify their large

amounts of non-tradable human capital. Table 5.1 reports the mean value of estimated

human wealth across gender. Given the low attachment of Japanese women to the
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labor force, the female’s human wealth is considerably smaller than the male’s. Figure

B.5 demonstrates the evolution of the ratio of human wealth to physical wealth in the

lifecycle. The human wealth ratio decreases as the individual grows older.

However, individuals with higher human wealth to physical wealth ratios are less

able to smooth labor market shocks due to their lower levels of physical wealth. Lack

of physical wealth makes it more likely for the credit constraint to be binding. Thus it

diminishes the ability of an individual to smooth shocks. In fact, as we will demonstrate

in section 8.2 in equation A.13, the passthrough coefficients of a permanent shock are

increasing in the human wealth ratio. Therefore theoretically, we expect the individuals

with a higher human wealth ratio to have a higher passthrough coefficient due to their

higher risk tolerance, in addition to their inability to smooth shocks because of their

binding credit constraint. Although the human wealth ratio as a shifter for risk tolerance

is confounded by the credit constraint, we can at least interpret the results as an upper

bound for risk aversion. Because, as equation A.13 demonstrates, the risk aversion effect

and credit constraint effect affect the the passthrough coefficient in the same direction.

To test whether in our data the risk aversion which is represented in the share of risky

assets can be explained by the share of human wealth, we run a model to explain the

share of investment in risky assets. We do this exercise only on a subset of households

who ever invest in risky assets, which constitutes about 13% of our sample. To control

for confoundedness of the credit constraint, we include the level of physical wealth as a

control as well. In addition, we control for demographics and the total share of assets

held in the female’s portfolio. We also include the household fixed effects. Table 5.2

reports the results of this model. The coefficient on the share of human wealth in both

male’s and female’s portfolio is positive and significant at the conventional levels. This is

true whether in the definition of the physical wealth we exclude the real estate (the first
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Table 5.3: The estimation of partial insurance parameters on a subsample with different
degrees of spread in risk aversion between husband and wife

(1) (2)
Full Sample High Human

Wealth Ratio
φf 0.105 0.303∗

(0.300) (0.066)
φm 0.308∗∗∗ 0.553∗∗∗

(0.003) (0.006)
σ2
u 0.032∗∗∗ 0.040∗∗∗

(0.000) (0.000)
σ2
v 0.025∗∗∗ 0.026∗∗∗

(0.000) (0.000)

φm −φf 0.203∗∗ 0.250∗

(0.033) (0.079)

∆(φm −φf ) 0.048
(0.334)

Observations 15003 7501
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The partial insurance parameters are
estimated using GMM. The p-values are
reported in parentheses in the last three
rows, which are calculated by block
bootstrap. ∆(φm − φf ) denotes the
difference in the gap in passthroughs
between the specified subsample and the
full sample. High human wealth ratio
specifically includes the subjects above
the median ratio of human wealth to
physical wealth.
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column) or include the real estate (the second column).

Given the identified predictors of risk aversion, we construct the following binary

shifters to partition the sample into two subsamples with differential degree of

heterogeneity in risk aversion. We define High Human Wealth as the households whose

husband’s ratio of human wealth to physical wealth is above the median. This would

slice the households whose husband is more risk tolerant, which in turn increases the

difference in degree of risk aversion with their wives. All this assumes no perfect positive

correlation between the ratios of human wealth of the husband and wife. In our data,

there is a positive correlation at 0.46, which dampens the effect to some extent, but it

is far from perfect correlation. Again, one should take the results of this shifter with

caution due to the confounding effect of the credit constraint.

Table 5.3 demonstrates the estimates of passthroughs in the subsamples. φm − φf

row shows the the estimates of the passthrough in the full sample and each one of the

subsamples. ∆(φm −φf ) denotes the difference in the gap in passthroughs between the

specified subsample and the full sample. As the theory predicts, the gap is larger for the

households whose husband has a higher share of human wealth. Also note that both the

male’s and female’s passthroughs are greater than their counterparts in the full sample.

The male’s passthrough is larger by construction, as we condition on the husband’s

human wealth ratio. But, due to positive correlation in human wealth across couples,

we also get a larger passthrough coefficient for females. The sign of the difference in the

gap between high human wealth and the sample as a whole is positive. However, the

standard error is large.
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5.6 Evidence from experimental studies

Our finding about the heterogeneity in risk aversion is in line with a significant strand of

literature in experimental and behavioral economics. These studies employ experimental

designs that rather consistently find women are more risk averse than men. The

experiment designs include abstract gamble experiments, contextual environmental

experiments, and evidence from filed studies. Some examples of the studies are Borghans

et al. (2009) and Harbaugh (2002) . For a review of these studies refer to Eckel and

Grossman (2008).

Moreover, using PSID, Hryshko et al. (2011) finds gender as a significant determinant

of risk preference. Confirming the experimental studies, they find that female subjects in

PSID exhibit higher risk aversion than male subjects. Paola Sapienzaa and Maestripieri

(2009) investigate whether women’s higher risk aversion can be explained by the

differences in testosterone levels between men and women.

74



CHAPTER 6

MECHANISM II: THE THREAT OF DIVORCE

In the previous section, we modeled the household’s decision making in the absence

of strategic interaction. The spouses’ objective was to achieve efficiency. Thus, they

solved the planner’s problem. In this section, we allow for the violation of efficiency

and strategic behavior. In particular, we consider a repeated game of specialization with

the threat of divorce. By specialization, we mean a setting in which only the husband

works and specializes in labor market productivity, whereas the wife stays at home and

specializes in home production. Specialization is a suitable assumption given our data,

where the attachment of Japanese women to the labor force is not strong.

Given the specialization scheme, we assume that it is the husband who decides about

the allocation of his earnings between his own consumption and his wife’s. In return, it

is up to the wife to stay in the marriage or seek divorce. She makes the decision about

divorce by comparing the value she would receive in the marriage with the value of her

outside option. We consider a framework with a two-sided lack of commitment.

The main intuition behind our theoretical result is as follows: If couples specialize,

the female’s outside option is independent of the male’s earnings. Thus the volatility in

the male’s earnings should not affect the female’s outside option. Therefore, as we will

explain in more detail, the husband has little incentive to transfer his earnings volatility

to his wife’s consumption path. The outline of this chapter is as follows: In the section

6.1, we formalize our intuition. Then in the section 6.2, we provide empirical evidence in

support of the existence of this mechanism.
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6.1 Theoretical illustration

In this section, we write a model to provide an economic interpretation for our main

empirical result, that the male’s private consumption is less insured than his wife’s. To

rationalize this asymmetry, we base our model on the most apparent difference between

males and females in our data: the fact that women substantially work less both in the

intensive and extensive margins.

To model the observed difference in labor market productivity across gender, we take

the extreme case of specialization, in that we assume that only men can work and have

earnings. The male’s random earnings, yt, follows an i.i.d. process which is distributed

with c.d.f. of F(y) on a positive support such as (0, ymax].

On the other hand, women are productive in household production. Men are not

equipped with household production technology. Women are heterogeneous in terms

of time-invariant household production’s productivity, x that lies on the continuum

(0,xmax]. The female converts her productivity to household production by way of an

identity technology g(x) = x.

The marriage provides a means for males and females to improve social welfare by

taking advantage of specialization. The husband earns money and the wife produces

household production. To focus on private consumption, we assume that there is no

public consumption. Moreover, there is no saving. Therefore, the husband’s earnings

should be divided between the spouses’ private consumption in each period. The wife

gets utility only from her private consumption, cf . The female’s utility in her private
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consumption is strictly increasing

∂uf (cf )

∂cf
> 0

The male gets utility from his own private consumption and his wife’s household

production. His utility with respect to private consumption and household production is

strictly increasing

∂um(cm,x)
∂cm

> 0

∂um(cm,x)
∂x

> 0

In addition, assume that the male prefers marrying to any type of woman to singlehood

so long as his private consumption is positive

um(ymax,0) < um(cm,x) s.t. 0 < cm < ymax 0 < x ≤ xmax (6.1)

The spouses are infinitely lived. They engage in a repeated game. In each period, after

realization of the male’s random earnings, the male proposes part of his earnings to his

wife, cf ,t. Since there is no storage mechanism, he consumes the rest of his earnings as

his own private consumption, cm,t. Finally, the female either accepts cf ,t offer and the

marriage survives for one more period or she rejects the cf ,t offer and seeks divorce. Thus

the male decides about the transfer and the female decides about divorce in each period.

If the marriage is dissolved, the female will collect her time-invariant autarky value,

v(x), which is heterogeneous with respect to her household production’s productivity. In

the case of divorce, the male stays single forever. This assumption plus (11.3) implies

that the male’s value of marrying to any type of female is greater than singlehood.
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In the following proposition, we show that this repeated game has a simple

equilibrium.

Proposition 4. The following profile strategy is an equilibrium of the repeated game of

specialization. In every period t, the male allocates cf ,t = c∗ to his wife where c∗ satisfies

the following property:

uf (c∗) +
∞∑
s=1

(1−F(c∗))s−1F(c∗)
1− βs

1− β
uf (c∗) = v(x) (6.2)

The female decides to divorce in the first period when yt ≤ c∗.

Proof. We prove the proposition by way of contradiction. The negation of the stated

strategy profiles necessitate that there is at least one period in which deviation from the

profile strategy is advantageous for either the male or female. We call that period, period

t.

The value of marriage for a married female at time t is as follows

Vt = uf (cf ,t) +
∞∑
s=1

Pt+s

s−1∑
j=0

βjuf (cf ,t+j ) (6.3)

where Pt+s is the probability that divorce happens at period t + s where by that point the

female has received
∑s−1
j=0β

juf (cf ,t+j ) worth of utility in terms of consumption from her

husband.

First, we show that given the female’s strategy, it is not optimal for the male to deviate

from his strategy at time t. Assume that the male allocates something less than c∗ at time
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t to his wife, i.e., cf ,t = c∗ − ε for ε > 0. Then

Vt = uf (c∗ − ε) +
∞∑
s=1

P r(yt+s ≤ c∗)
s−1∑
j=0

βjuf (c∗)

= uf (c∗)− ε̃+
∞∑
s=1

(1−F(c∗))s−1F(c∗)
1− βs

1− β
uf (c∗)

= v(x)− ε̃ (6.4)

where the second equality is because of the i.i.d. assumption about the earnings process.

Moreover ε̃ > 0 due to the fact that
∂uf (cf )

cf
> 0. Since Vt < v(x), the female seeks divorce.

However, due to (11.3) and the fact that the male will stay single forever after divorce,

the male would be worse off by setting cf ,t < c∗. This contradicts the assumption that a

downward deviation from c∗ is optimal.

Now, we show that setting cf ,t above c∗ is not optimal either. With a similar argument

to (6.4), one can show that in that case Vt = v(x) + ε̃. Whereas setting cf ,t = c∗ results

in Vt = v(x). Either way, the female would not seek divorce. However, the male would

receive strictly less utility in period t by setting cf ,t above c∗ because

um(yt − (c∗ + ε),x) < um(yt − c∗,x)

as um(cm,x) is strictly increasing in cm. This contradicts the assumption that an upward

deviation from c∗ is optimal.

Second, we need to show that given the male’s strategy, it is not optimal for the female

to deviate from the D = 1{yt ≤ c∗} divorce strategy. By way of contradiction, assume that

t is the first period in which yt falls below c∗ , but the female decides to deviate from

her strategy and keep the marriage. Since yt ≤ c∗, this implies that she has accepted a

proposal cf ,t < c∗. As we showed in (6.4), this implies that Vt < v(x), which contradicts
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the assumption that the deviation is optimal.

Proposition 1 formalizes a simple intuition. The male makes a decision about

consumption allocation and the wife’s decision affects separation. The wife’s autarky

value is independent of the male’s earnings but depends on her own productivity.

Imagine that the husband’s earnings are hit by an advantageous shock. The husband

has little incentive to transfer a large part of his excessive earnings to the wife because

neither his consumption nor household production in the current period rise. Nor

does the transfer make the marriage more stable in the future, when he would face a

disadvantageous shock, as the female cannot commit to not exercise her outside option.

On the other hand, consider the case of facing an adverse shock in earnings. Again,

the wife’s outside option has not lessened. But, the husband would like to prevent the

separation as he will prefer being married over singlehood. Thus, he refuses to pass a

large part of the adverse shock to the wife by substantially cutting her consumption.

Therefore, the wife’s consumption would respond less to the changes in earnings than

the husband’s. This result is readily available from proposition 1 , and we state it in the

following proposition.

Proposition 5. The passthrough of earnings volatility to the male’s consumption is higher than

the passthrough of earnings volatility to the female’s consumption.

Proof. Since we showed in Proposition 4 cf ,t = c∗ for all t

∂cf ,t
∂yt

=
∂c∗

∂yt
= 0

∂cm,t
∂yt

=
∂(yt − cf ,t)

∂yt
=
∂(yt − c∗)
∂yt

= 1
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Thus

∂cm,t
∂yt

>
∂cf ,t
∂yt

Our frictionless environment captures the extreme case that all of the earnings

volatility is born by the male and the female’s consumption enjoys full insurance.

6.2 Empirical evidence

In order to test whether we find empirical evidence in support of the the threat of divorce

mechanism, our empirical strategy is as follows. We estimate the gap in passthroughs

in subsamples of households who have a systematically higher or lower propensity

to divorce. For the household whose propensity to divorce is higher, the threat of

divorce is more substantial. Our theoretical framework has two testable predictions

for this subsample. First, we expect to see higher levels of insurance in the females’s

consumption. As the threat of divorce is more real for these households, the husband is

more willing to provide insurance to his wife, who is on the edge of leaving the marriage.

Second, we expect the gap in passthroughs to be greater. Since the husband has to

provide more insurance to his wife, he bears the bigger portion of earnings volatility on

his own consumption.

Alternatively, for the household whose propensity to divorce is lower, the threat

of divorce is less substantial. Thus we expect to see lower levels of insurance in the

females’s consumption and a lower gap in passthroughs. Thus, the husband feels less

compelled to provide insurance to his wife, as he sees her far from the threshold of

leaving the marriage.
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Table 6.1: The model explaining divorce

Logit Probit

Relationship Quality
Quite Satisfaction with The Relationship 0.315 0.111

(0.65) (0.69)
Moderate Satisfaction with The Relationship 1.592∗∗∗ 0.575∗∗∗

(3.53) (3.74)
A Little Satisfaction with The Relationship 2.545∗∗∗ 0.952∗∗∗

(5.49) (5.87)
Not At All Satisfied with The Relationship 3.772∗∗∗ 1.520∗∗∗

(7.93) (8.70)
Demographics
Number of Children ≥ 2 -0.587∗∗∗ -0.225∗∗∗

(-3.21) (-3.15)
Female Is Out of Labor Force -0.880∗∗∗ -0.335∗∗∗

(-4.06) (-4.12)
Reside in Small Cities 0.058 0.040

(0.27) (0.48)
Reside in Rural Areas -0.144 -0.054

(-0.44) (-0.42)
Male Is College Graduate -0.641 -0.277

(-1.45) (-1.57)
Female Is College Graduate -1.046 -0.402

(-1.32) (-1.28)
Time Variables
Duration of The Marriage 0.089 0.042

(0.82) (0.99)
Square of Duration of The Marriage -0.007 -0.003

(-1.13) (-1.34)
Wife’s Age 0.077 0.006

(0.29) (0.06)
Square of Wife’s Age -0.001 -0.000

(-0.40) (-0.17)
Husband’s Age -0.215 -0.083

(-1.22) (-1.18)
Square of Husband’s Age 0.002 0.001

(1.07) (1.03)

Observations 14668 14668

The dependent variable in both logit and probit specifications is
the occurrence of divorce in a given household-time instance. The
model includes all calendar time dummy variables as additional
controls that are not reported in the table for brevity. The
standard errors are clustered at the household level.
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To implement the test on the predictions of the theory, first, we need to find some

shifters that vary the likelihood of divorce. Table 6.1 reports the coefficients of a logit

and probit prediction model of divorce. Among the many predictors, only a few are

statistically different than zero at the conventional levels. The single most important

predictor of divorce is the level of satisfaction with the marital relationship. Each

higher level of dissatisfaction increases the likelihood of divorce substantially. Given

the importance of love in a relationship to sustain the marriage, our finding is hardly

surprising.

The next significant predictor of divorce is a higher number of children. In particular

households who have at least two children are less likely to divorce. This result is also

not surprising as more stable marriages are conducive to having a higher number of

children. In addition, by reverse causality, higher numbers of children increase the cost

of divorce and can act as a deterrent to the female’s decision to seek divorce.

Given the identified predictors of divorce, we construct the following binary shifters

to partition the sample into two subsamples with differential likelihoods of divorce. We

define unhappy marriage as the marriage whose relationship satisfaction level is only

moderate, little, or not at all. The happy marriages are the ones with a quite or very

much level of satisfaction with the relationship. With this partitioning, we split the

sample such that the number of households in each partition is not too different. We

also define the shifter, high number of children, as having at least two children. Thus

the subsample, low number of children, is defined as households with no children or at

most one child. Therefore, in the subsample of unhappy marriages, the threat of divorce

is more substantial, whereas in the subsample of households with high numbers of

children, the threat of divorce is less substantial.

83



Table 6.2: The estimation of partial insurance parameters on subsamples of data with
differential propensity to divorce

(1) (2) (3)
Full Sample Unhappy Marriages More Children

φf 0.105 -0.012 0.201
(0.300) (0.935) (0.111)

φm 0.308∗∗∗ 0.276∗∗ 0.250∗∗

(0.003) (0.049) (0.031)
σ2
u 0.032∗∗∗ 0.031∗∗∗ 0.027∗∗∗

(0.000) (0.000) (0.000)
σ2
v 0.025∗∗∗ 0.034∗∗∗ 0.029∗∗∗

(0.000) (0.000) (0.000)

φm −φf 0.203∗∗ 0.287∗ 0.049
(0.033) (0.057) (0.339)

∆φf 0.117 0.096
(0.176) (0.186)

∆(φm −φf ) 0.084 -0.154∗∗

(0.270) (0.049)
Observations 15003 5598 7521
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

φ′s denote the passthrough coefficient on permanent shocks to the
household’s earnings. ψ′s denote the passthrough coefficient on
transitory shocks. m, f , p, and k denote male, female, public,
and children’s consumption. ∆φf denotes the difference in the
female’s passthrough coefficient between the specified subsample
and the full sample. Similarly, ∆(φm −φf ) denotes the difference
in the gap in passthroughs between the specified subsample and
the full sample. The partial insurance parameters are estimated
using GMM. The p-values are reported in parentheses in the last
three rows, which are calculated by block bootstrap.
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Table 6.2 demonstrates the estimates of passthroughs in the subsamples. φm − φf

row shows the estimates of the passthrough in the full sample and each one of the

subsamples. ∆(φm −φf ) denotes the difference in the gap in passthroughs between the

specified subsample and the full sample. As the theory predicts, the gap is larger for

the unhappy marriages and smaller for the households with higher numbers of children.

The sign of the difference in the gap between unhappy marriages and the sample as a

whole is positive. However, the standard error is not small. The gap in in the households

with high numbers of children is smaller than the sample as a whole and the difference

is statistically significant at the five percent level.

Moreover, the theory predicts that the female’s passthrough should be smaller in the

unhappy marriages than the full sample. But, it should be larger in the subsample of

households with high numbers of children than in the full sample. These predictions are

in line with our empirical results. ∆φf denotes the difference in the female’s passthrough

coefficient between the specified subsample and the full sample in Table 6.2. Consistent

with theoretical expectations, the sign of ∆φf is positive in unhappy marriages and is

negative in households with high numbers of kids. The p-values on these differences,

though not smaller than 0.1, are not too large.

To sum up this chapter, we introduce the threat of divorce as a possible mechanism

that can explain the emerging gap in passthroughs. We illustrate theoretically how

a two-sided lack of commitment along with specialization can generate the gap in

passthroughs. We present empirical evidence in support of this mechanism. In particular,

we verify two testable predictions of the theory that, in the households where the threat of

divorce is more serious, the female’s passthrough is smaller but the gap in passthroughs

is larger. We use two shifters to vary the intensity of the threat of divorce as a mechanism.
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The shifters are the household with unhappy marriage and the household with high

numbers of children.
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CHAPTER 7

DISCUSSION ON MECHANISMS

In the previous two chapters, we provide some empirical evidence in support of both

the risk-aversion heterogeneity mechanism and the threat of divorce mechanism. But, in

terms of the magnitude of effect, which mechanism is the dominant one? In this section,

we shed some light on this question.

First, we compare the extent that predictors of each mechanism are able to move

the gap in passthrough in the expected direction from the baseline, namely the full

sample estimate of the gap. To facilitate comparison, Table 7.1 collects these results from

Table 5.3 and Table 6.1. Table 7.1 demonstrates that predictors of the threat of divorce

mechanism are able to drive the gap in passthroughs further from its estimate in the full

sample. In addition, the deviations associated with the threat of divorce are estimated

more precisely. In other words, the point estimates of deviations generated by the threat

of divorce are larger and also statistically more significant.

In the subsample with greater heterogeneity in risk aversion, the gap grows by 24%

relative to the baseline. On the other hand, in the subsamples of households with less

satisfying relationships and those with higher numbers of children, the gap deviates

from the baseline by 41% and 76%, respectively. As explained in the section 6, the threat

of divorce in these subsamples is less substantial and more substantial, respectively.

Comparison of the standard errors is also in line with the demonstrated pattern in point

estimates. While the p-value of the deviation induced by risk aversion is fairly large,

the corresponding p-value for the unhappy marriages is smaller and the corresponding

p-value for the subsample with higher numbers of children is significant at the 5 % level.

Table 7.1 reports the results from deviation from the baseline in only one direction. In
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Table 7.1: Comparing the magnitude of the risk-aversion heterogeneity and the threat of
divorce mechanism in explaining the gap in passthroughs

(1) (2) (3)
Mechanisms Estimates of The Difference from

Gap in Passthroughs Full Sample
High Human Wealth Ratio Risk Aversion 0.250∗ 0.048

Heterogeneity (0.079) (0.334)
[24 %]

Unhappy Marriage Threat of 0.287∗ 0.084
Divorce (0.057) (0.270)

[41 %]

High Number of Children Threat of 0.049 - 0.154∗∗

Divorce (0.339) (0.049)
[- 76 %]

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

To compare the relative magnitude of the effect of the mechanisms, the table collects
the estimates of the gap in passthroughs that can be attributed to each one of the
proposed mechanisms. The second column reports the estimated gap in passthroughs
in the described subsample. The third column reports the difference of the gap in the
passthrough estimate between the second column and the full sample estimate. This
difference is an indication of the strength of the mechanism in widening or narrowing the
gap in passthroughs. The p-values are reported in parentheses and are calculated by block
bootstrap. The numbers in brackets report the relative differences in terms of percentage
points.
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Table C.11 in Appendix C, in a more congested table, we report the results from deviation

in both directions. The aforementioned pattern survives when one studies the other

directions too. In the next subsection, we do a more careful exercise to compare the

magnitude of the mechanisms.

7.1 The conditional power of mechanisms

The question motivating this exercise is as follows: after controlling for one of the two

mechanisms, what amount of power is left for the other mechanism to explain the

gap in passthroughs? To implement the idea we study the interaction of mechanisms

by estimating the gap in the double conditioned subsamples. The double conditioned

subsamples are the ones for which we control for both mechanisms.

In the double conditioned subsamples, both mechanisms can move in the same

direction such that, by reinforcing each other, the gap is driven to very high or low

levels. Alternatively, the two mechanisms can move in the opposite direction, where the

gap moves in the direction that the dominant mechanism dictates. The latter case is of

particular interest for our purpose in this section. Because, in the horse race between

the two mechanisms, the realized direction of deviation of the gap from the baseline can

reveal the underlying relative power of the mechanisms.

Table 7.2 shows the residual effect of the threat of divorce after controlling for

risk-aversion heterogeneity. The second column reports the gap in the single conditioned

control group. The control group slices the households with greater risk-aversion

heterogeneity, which subsequently leads to a higher gap than the baseline. In the first

column, we pick a segment of households in the control group for whom the threat of

divorce is less substantial, by virtue of being a more satisfying relationship. For this

segment, the threat of the divorce mechanism works against risk-aversion heterogeneity.
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Table 7.2: The effect of the thereat of divorce mechanism after controlling for the
risk-aversion heterogeneity mechanism

(Smaller Gap) (Larger Gap)
High Human Wealth High Human Wealth High Human Wealth

Happy Marriage Unhappy Marriage
Subsamples 0.187 0.250∗ 0.317∗

(0.216) (0.079) (0.099)

Differences - 0.063 0.066
(0.383) (0.372)
[- 25%] [26 %]

Observations 3376 7501 3305
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the level of heterogeneity in risk aversion.
In particular, we focus on the subsample in which the heterogeneity is higher than the full
sample. The second column reports the gap in passthrough coefficients in this controlling
subsample. The controlling subsample conditions on households with a higher ratio of
human wealth to physical wealth for the male, namely the below-median observations.
The table uses self-reported happiness about the marital relationship as the predictor
of divorce. The first and third columns report the gap in passthrough between the two
groups within the controlling subsamples that have differential propensity to divorce.
The first column is the group with a smaller propensity to divorce and the third column is
the group with a larger propensity to divorce. One expects the overall gap in passthrough
coefficients to be increasing from the first column to the third column. The differences row
reports the difference of the gap in the passthrough between the first and third column
from the baseline conditioning subgroup in the second column. The p-values are reported
in parentheses, which are calculated by block bootstrap. The numbers in brackets report
the relative differences in terms of percentage points.
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Therefore, the gap is diminished by 25% relative to the control group as a whole.

In contrast, the third column picks a segment of the households from the control

group for whom the threat of divorce is more substantial due to their less satisfying

marital relationship. In this segment, the threat of divorce in fact reinforces the effect of

risk-aversion heterogeneity. Therefore, the gap is amplified by 26% relative to the control

group as a whole. Thus one would expect the estimated gap to be increasing from the

first column to the third column.

We can interpret the negative 25% and positive 26% deviations from the control as the

residual power of the threat of divorce mechanism in moving the gap, in addition to the

risk-aversion heterogeneity mechanism, while controlling for the degree of risk-aversion

heterogeneity. Now we need to flip the roles and estimate, while controlling for the threat

of divorce, how much extra deviation can be attributed to the risk-aversion heterogeneity.

Table 7.3 shows the residual effect of risk heterogeneity after controlling for the threat

of divorce mechanism. The second column reports the gap in the single conditioned

control group. The control group slices the households with a more substantial threat of

divorce, which subsequently leads to a higher gap than the baseline. In the first column,

we pick a segment of households in the control group for whom risk aversion is less

heterogeneous across gender by virtue of having a husband for whom the ratio of human

wealth to physical wealth is smaller. For this segment, the risk-aversion heterogeneity

is weakened and therefore works against the heightened threat of divorce in the control

group. Thus, the gap is diminished by 11% relative to the control group as a whole.

In contrast, the third column picks a segment of the households from the control

group for whom the risk-aversion heterogeneity is more pronounced due to the husband’s
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Table 7.3: The effect of the risk-aversion heterogeneity mechanism after controlling for
the thereat of divorce mechanism

(Smaller Gap) (Larger Gap)
Unhappy Marriage Unhappy Marriage Unhappy Marriage
Low Human Wealth High Human Wealth

Subsamples 0.253 0.287∗ 0.317∗

(0.141) (0.057) (0.099)

Differences - 0.034 0.029
(0.438) (0.414)
[- 11%] [10 %]

Observations 2174 5598 3305
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the intensity of the threat to divorce by
the female. In particular, we focus on the sample in which the propensity to divorce
is higher and subsequently the threat of divorce is more substantial. The second
column reports the gap in passthrough coefficients in this controlling subsample. The
controlling subsample conditions on households with lower levels of satisfaction in
their marital relationship. The first and third columns report the gap in passthrough
between the two groups within the controlling subsample that have differential levels
of risk-aversion heterogeneity. The table uses the male’s ratio of human wealth to
physical wealth as the predictor of risk-aversion heterogeneity. The first column is the
group with a smaller ratio of human wealth to physical wealth and the third column
is the group with a larger ratio of human wealth to physical wealth. One expects the
overall gap in passthrough coefficients to be increasing from the first column to the
third column. The differences row reports the difference of the gap in the passthrough
between the first and third column from the baseline conditioning subgroup in the
second column. The p-values are reported in parentheses, which are calculated by
block bootstrap. The numbers in brackets report the relative differences in terms of
percentage points.
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higher ratio of human wealth. In this segment, the risk-aversion heterogeneity reinforces

the threat of divorce. Therefore the gap is amplified by 10% relative to the control

group as a whole. Thus, one would expect that the estimated gap increases from the first

column to the third column.

Putting the Tables 7.2 and 7.3 beside one another presents a persuasive picture

of the relative power of each mechanism. After controlling for the threat of divorce,

risk-aversion heterogeneity can only move the gap by about 10% in either direction.

Whereas the threat of divorce is able to move the gap by over 25% in either direction

while the risk-aversion heterogeneity is controlled. Although both estimates are

imprecise, the deviations induced by the threat of divorce are also statistically more

significant than the ones induced by risk-aversion heterogeneity.

In Tables 7.2 and 7.3 we use satisfaction about the marital relationship as a shifter for

the threat of divorce mechanism. The alternative is to use the number of children as the

shifter. Moreover, to identify the control group in Table 7.3, we condition on unhappy

marriages whereas, alternatively, we could condition on the other direction, namely

happy marriages. Similarly, to identify the control group in Table 7.2, we condition

on high levels of human wealth ratio whereas, alternatively, we could condition on the

other direction, namely low levels of human wealth ratio. In Table C.12 through Table

C.20 in Appendix C, we explore these alternative arrangements. However, the pattern

that the threat of divorce is relatively stronger than risk-aversion heterogeneity persists.

The threat of divorce, controlling for risk-aversion heterogeneity, varies the gap more

markedly and with tighter confidence intervals.

We calculate the standard errors of the differences across subsamples by block

bootstrap. These standard errors in general are fairly large, partly due to the small
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size of subsamples, especially in the double conditioned subsamples. However, in our

vigorous robustness study presented in Table C.12 through Table C.20 in Appendix C,

with no exception, the differences in the gap swing in the expected theoretical direction.

Thus, despite the fact that the individual estimates of differences might suffer from large

standard errors, the fact that, after trying assorted arrangements, all of the differences

show up with correct signs is validating.

To sum up this chapter, in terms of the magnitude of the effect, we find evidence

implying that the threat of divorce is more important than risk-aversion heterogeneity.

We present two arguments in support of this statement. First, the estimates of the gap

in passthroughs in subsamples with a more substantial threat of divorce is larger than

the ones in subsamples with a greater degree of risk-aversion heterogeneity. Second, after

controlling for risk-aversion heterogeneity, the variations in the threat of divorce are more

capable of swinging the gap than the other way around, in which, after controlling for

the threat of divorce, we vary the degree of risk-aversion heterogeneity. In other words,

after controlling for the threat of divorce, there is less room for variation in risk-aversion

heterogeneity to move around the gap in passthroughs.
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CHAPTER 8

CONSUMPTION AND HOURS

Thus far we had focused solely on the household ’s earnings without separating hours

from wages. In this section, we do separate hours from wages and study how the hours

interact with components of consumption. We also illustrate how non-separability of

consumption and hours affects the passthrough coefficients of the labor market shocks.

Finally, we estimate the Frisch elasticities of consumption components to determine

whether private consumption and hours are substitutes or complements.

8.1 Theoretical illustration

Consider the case where there is disparity in market productivity between male and

female in that the wage rates of men are higher than women, which is in line with our

data. Consider an extreme view of this economy such that women’s wage is zero. Thus,

women do not work at all. Since we are abstracting from strategic interactions in this

section, we consider a cooperative environment in which the couple solves the planner

problem to achieve efficiency as follows:

max
cm,cf ,l

µu(cm, l) +u(cf ,1) (8.1)

s.t. cm + cf = w(1− l) 0 ≤ l ≤ 1

where the fixed male’s relative Pareto weight is denoted by µ. Each spouse is endowed

with one unit of time. Since the woman does not work, she spends all of her time

endowment on leisure. Note that in this case individual utilities are identical. The
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optimality conditions of this planner problem requires that

µuc(c
∗
m, l
∗) = uc(c

∗
f ,1) =

1
w
ul(c
∗
m, l
∗) (8.2)

After taking total differentiation of the first order conditions of the problem 8.1 we

will have the following system of equations



µucc(c∗m, l
∗) 0 µuc,l(c∗m, l

∗) −1

0 ucc(c∗f ,1) 0 −1

µuc,l(c∗m, l
∗) 0 µul,l(c∗m, l

∗) −w

−1 −1 −w 0

︸                                                   ︷︷                                                   ︸
J



dcm

dcf

dl

dλ


=



0

0

λ∗dw

−(1− l∗)dw



where λ > 0 is the marginal utility of wealth. Note that to insure the uniqueness of the

solution to the system of equations, we assume that the objective function of the problem

8.1 is strictly quasi-concave. This implies that the Bordered-Hessian matrix J is negative

semi-definite, requiring the border-preserving minor-principles alternate in sign starting

with a negative. J is the third minor principle thus |J | < 0. In the expressions below

where we are concerned with the sign of solutions, we drop |J | < 0 and only take into

consideration its negative sign in our arguments.

First, we show that non-separability has an important role in explaining how hours

would respond to the changes in wage rate.

dl∗

dw
= −dh

∗

dw
=λ∗

(
µuc,c(c

∗
m, l
∗) +uc,c(c

∗
f ,1)

)
︸                              ︷︷                              ︸

Substitution Effect

+µ(1− l∗)uc,c(c∗f ,1)
(
wuc,c(c

∗
m, l
∗)−uc,l(c∗m, l∗)

)
︸                                                     ︷︷                                                     ︸

Income Effect

(8.3)
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Note that the substitution effect is unambiguously negative. The necessary condition for

the income effect to undermine the substitution effect is

uc,l(c
∗
m, l
∗) > wuc,c(c

∗
m, l
∗)

In general, as consumption and hours become more complementary, i.e. as uc,l(c∗m, l
∗)

gets larger, it is more likely for the income effect to dampen the substitution effect.

Next, we are interested in comparing the male’s passthrough coefficient for wages with

the female’s.

dc∗m
dw
−
dc∗f
dw

= λ∗[

consumption-leisure complementarity effect︷           ︸︸           ︷
−2µuc,l(c

∗
m, l
∗) +

consumption concavity effect︷                             ︸︸                             ︷
w

(
uc,c(c

∗
f ,1)−µuc,c(c∗m, l∗)

)
]︸                                                                                     ︷︷                                                                                     ︸

Substitution Effect

+ (1− l∗)[

consumption-leisure complementarity effect︷                                             ︸︸                                             ︷
µuc,l(cm∗, l∗)

(
µuc,l(c

∗
m, l
∗)−wuc,c(c∗f ,1)

)
+

consumption concavity effect︷                                          ︸︸                                          ︷
µul,l(c

∗
m, l
∗)
(
uc,c(c

∗
f ,1)−µuc,c(c∗m, l∗)

)
]︸                                                                                                            ︷︷                                                                                                            ︸

Income Effect

(8.4)

Each one of substitution and income effects in itself is comprised of the term representing

the effect of concavity in consumption, i.e. the own second derivative, and the other term

representing the effect of complementarity between the male’s and female’s consumption,

i.e. the cross second derivative.

The interpretation of the consumption concavity effect is straightforward. If the

concavity of the utility with respect to consumption is higher for the female at her

optimum consumption, her marginal utility is more sensitive to changes in consumption;

therefore, a smaller change in consumption would be needed to maintain the optimality
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conditions following a change in wages.

As expected, the degree of complementarity between consumption and leisure plays

a major role in determining the wedge between the male’s and female’s consumption

response to a change in the wage. First, consider the consumption-leisure margin in the

substitution effect. The larger the uc,l(c∗m, l
∗) is, the more complementary are the male’s

consumption and his leisure. Thus, as shown in (8.3), the response of hours to a change

in the wage rate would be more muted. Subsequently, the ensuing male’s consumption

adjustment would be smaller.

On the contrary, higher complementarity between consumption and leisure amplifies

the male’s consumption response from the perspective of the income effect. First,

consider the case of super-modular utility, i.e. uc,l > 0, where larger amounts of the cross

derivative correspond to a higher degree of complementary. Since it is the income effect,

consider the problem of allocating a non-labor shock in earnings between the male and

female. With complementarily between consumption and leisure, as the male enjoys less

leisure, his marginal utility of consumption is less responsive than his wife’s, because

equal changes in consumption result in lower changes in the male’s marginal utility

of consumption due to his smaller level of leisure. This requires higher changes in his

consumption so that the planner can equalize the Pareto weighted marginal utilities

according to the optimality conditions. As a result, as the complementarity between

consumption and leisure grows stronger, the discrepancy in consumption responsiveness

heightens.

Now, consider the case of sub-modular utility, uc,l < 0, where more negative values

indicate higher degrees of substitutability. The argument is made in a parallel fashion.

In the sub-modular case, an equal change in consumption generates higher change
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in marginal utility of consumption for the male as he enjoys less leisure. Thus, the

male’s marginal utility is more responsive to consumption changes. Thus, the planner

can adjust the Pareto weighted marginal utilities with a smaller change in the male’s

consumption.

Before concluding the theoretical discussion, it is worth noting that even though the

observed pattern in consumption changes does not have an unambiguous theoretical

implication, the pattern in levels of consumption has a notable theoretical ramification.

In particular, empirically we observe that on average, men consume higher levels of

private consumption but enjoy less leisure. The following proposition explores an

implication of this specific pattern in level of consumption.

Proposition 6. If the individual utility is super-modular and the male’s optimal consumption

is greater than female’s optimal consumption, c∗m(w) > c∗f (w), in the problem 8.1, then the male

must have a higher Pareto weight, i.e. µ > 1.

Proof. We prove the proposition by way of contradiction, so assume that µ ≤ 1.

The individual utility is super-modular if marginal utility of consumption is strictly

increasing in leisure,
∂2u
∂c∂l

> 0, which implies (given that w > 0)

wuc(c
∗
m,1) > wuc(c

∗
m, l
∗) (8.5)

Since the uc(.,1) is strictly decreasing and w > 0, c∗m > c
∗
f implies

wuc(c
∗
m,1) < wuc(c

∗
f ,1) (8.6)
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On the other hand the optimality conditions of the problem 8.1 imply

µul(c
∗
m, l
∗) = wuc(c

∗
f ,1) (8.7)

Combining (8.6) and (8.7)

wuc(c
∗
m,1) < µul(c

∗
m, l
∗) (8.8)

Combining (8.8) and (8.5)

wuc(c
∗
m, l
∗) < µul(c

∗
m, l
∗)

if µ ≤ 1 then

wuc(c
∗
m, l
∗) < ul(c

∗
m, l
∗)

which contradicts the optimality condition of the problem 8.1 requiring

wuc(c
∗
m, l
∗) = µul(c

∗
m, l
∗)

The proposition implies that, with the super-modular utility, we cannot have a

situation where the male’s consumption is higher, unless the Pareto weight is tilted

enough in favor of the male. In other words, we observe a pattern in the data that in

the representative household the male has higher consumption and lower leisure. The

only way that super-modular utility can generate the observed pattern is when the male’s

Pareto weight is large.

What if the utility is sub-modular? It turns out that with sub-modular utility, it is
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not required for the male’s Pareto weight to be higher in order to generate the empirical

pattern. In other words, it might be the case that the female has higher weight but still

the male enjoys higher consumption but less leisure. However, if the male has higher

Pareto weight, with sub-modular utility, it must be case that the male’s consumption is

higher. We prove this point in the next proposition.

Proposition 7. If the individual utility is sub-modular and male has higher Pareto weight

in the problem 8.1, i.e. µ ≥ 1, then the male’s optimal consumption is greater than female’s

optimal consumption, c∗m(w) > c∗f (w).

Proof. First, we show sub-modularity implies c∗m > c∗f . The individual utility is

sub-modular if marginal utility of consumption is strictly decreasing in leisure,
∂2u
∂c∂l

< 0.

We prove the result by way of contradiction in that we show that c∗m ≤ c∗f leads to

contradiction. If c∗m ≤ c∗f , since the uc(.,1) is strictly decreasing

uc(c
∗
m,1) ≥ uc(c∗f ,1) (8.9)

where equality happens if and only if c∗m = c∗f . Since l∗ < 1, by sub-modularity

uc(c
∗
m, l
∗) > uc(c

∗
m,1) (8.10)

Combining (8.9) and (8.9) yields

uc(c
∗
m, l
∗) > uc(c

∗
f ,1)

if µ ≥ 1 then

µuc(c
∗
m, l
∗) > uc(c

∗
f ,1)
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which contradicts the optimality condition of problem 8.1 requiring

µuc(c
∗
m, l
∗) = uc(c

∗
f ,1)

Therefore, assigning a higher relative Pareto weight to the male in the problem (8.1)

is consistent with our data; either the underlying individual utility is super-modular

or sub-modular. If the utility is super-modular, as is the case for the common utility

functional form in the economic literature, this is a necessary outcome. But this result

is also consistent with sub-modularity in utility function. The implication that the male

ought to have a higher Pareto weight is also in line with the fact that Japan is still a

country with fairly strong gender norms. In addition, the observed facts that men are

the dominant bread-winner in the household and female labor force participation is not

strong are more evidence in favor of assigning a higher Pareto weight to the male within

the household.

But how large does the male’s Pareto weight need to be? The short answer is

that it depends on the degree of complementarity between consumption and leisure.

This is another instance demonstrating the crucial role of complementarity between

consumption and leisure. To get some sense about the the interaction of µ and the

degree of complementarity, we provide some simulation results in the case of a constant

elasticity of substitution (CES) utility function.

The simulated plots in Figure 8.1 demonstrate the optimal level of the male’s and

female’s consumption as a function of the wage in the problem 8.1. The simulation is run

with CES individual utility functional form with elasticity of substitution of s =
1

1− r
,

u(c, l) = (
1
2
cr +

1
2
lr )

1
r . The plots in a row share the same elasticity of substitution and
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the plots in a column share the same relative Pareto weight, µ. The advantage of the

CES utility function is that the degree of substitutability (or complementarity) can

be parametrized by way of a single parameter, namely the elasticity of substitution.

The higher the elasticity of substitution is, the more a substitute (lower complement)

consumption and leisure are.

For a given level of Pareto weight (within a column), as the consumption and

leisure become more substitute (moving down along a column), the male’s allocated

consumption increases. Because, as complementarity between consumption and leisure

weakens, the female loses her advantage in terms of having higher marginal utility of

consumption due to her higher levels of leisure. On the other hand, for a given level of

substitutability (within a row), as the male’s Pareto weight increases, his consumption

grows as well. Therefore as the degree of substitutability (complementarity) between

consumption and leisure decrease (increases) the male’s Pareto weight needs to be higher

to generate the empirical pattern in terms of levels of consumption and leisure.

8.2 Estimation of structural Frisch elasticities

To estimate the labor supply elasticity and the complementarity of consumption and

hours we estimate the Frisch elasticities by adopting a modified version of Blundell et al.

(2015). Consider a version of the problem (8.1) that is agnostic about the Pareto weight
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Figure 8.1: The interaction of Pareto weight and degree of substitutability

The plots demonstrate the optimal level of the male’s and female’s
private consumption as a function of the male’s wage in the
problem 8.1. The simulation is run with CES individual utility

functional form with elasticity of substitution of s =
1

1− r
, u(c, l) =

(
1
2
cr +

1
2
lr )

1
r . The plots in a row share the same elasticity of

substitution and the plots in a column share the same relative
Pareto weight, µ.
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as follows

max
Pt ,Mt ,Ft ,At+1,Hm,t+1

U (Pt ,Mt ,Ft ,Hm,t+1)

s.t. Pt +Mt +Ft +
At+1
1 + r

=Wm,tHm,t +At

∆wm,t = ∆um,t + vm,t

where Pt, Mt, and Ft represent the public consumption, the male’s private consumption

and the female’s private consumption, respectively. Ht denotes hours of work by the

male and Wm,t denotes his wage rate. We assume that the residualized wage rate can

be decomposed into transitory and permanent shocks, as was the case in the previous

sections. At denotes the assets held by the household.

Note that we allow for non-separability between the male’s hours of work and three

kinds of consumption. Again, due to lower levels of labor force participation by Japanese

women in our sample, we ignore modeling the female’s earnings explicitly. Instead, we

control for the female’s earnings in the first stage in which we calculated the residualized

rate of growth in consumption and hours.

In Appendix A.1, we show that we can derive the the residualized rate of growth in

three kinds of consumption and the male’s hours of work as a function of the wage’s
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transitory and permanent shocks as follows

∆pt+1 = (γp,λαm,t+1 +γp,wm)vm,t+1 +γp,wm∆um,t+1

∆mt+1 = (γm,λαm,t+1 +γm,wm)vm,t+1 +γm,wm∆um,t+1

∆ft+1 = (γf ,λαm,t+1 +γf ,wm)vm,t+1 +γf ,wm∆um,t+1

∆hm,t+1 = (γh,λαm,t+1 +γhm,wm)vm,t+1 +γh,wm∆um,t+1

where γj,wm is the Frisch elasticity of j with respect to the male’s wage for j ∈ {p,m,f ,hm}.

Also,

γj,λ = ηj,pp + ηj,pm + ηj,pf +γj,wm

for j ∈ {p,m,f ,hm}. ηj,pp , ηj,pm , and ηj,pf are the demand elasticities of j with respect

to the price of public goods, the male’s private consumption, and the female’s private

consumption. Note that we cannot identify the demand elasticities separately as we do

not observe the price of public and private consumption bundles separately. Instead, we

can identify the sum of demand elasticities. This is not a problem for our purpose, as

demand elasticities are nuisance parameters to begin with. The parameters of interest

are the elasticities with respect to wages, γj,wm , which are identified. αm,t is a function of

elasticities and some share parameters as follows

αm,t =
πt(1 +γhm,wm) +−Scp,tγp,wm − S

c
m,tγm,wm − S

c
f ,tγf ,wm

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t −πtγhm,λ

(8.11)

where πt is the share of human wealth in total wealth of the household, i.e. the sum of
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physical and human wealth. πt is calculated as follows

πt =

∑T−t
s=0 e

Et−1 lnYt+s−s ln(1+r)∑T−t
s=0 e

Et−1 lnYt+s−s ln(1+r) + eEt−1 lnAt

Scp,t is the share of total household consumption allocated to public consumption in the

lifetime of the household

Scp,t =

∑T−t
s=0

eEt−1pt+s

(1 + r)s∑T−t
s=0

eEt−1pt+s

(1 + r)s
+
∑T−t
s=0

eEt−1mt+s

(1 + r)s
+
∑T−t
s=0

eEt−1ft+s

(1 + r)s

and similar expressions hold for Scm,t and Scf ,t as the share of total household consumption

allocated to the male’s and female’s private consumption, respectively. To calculate the

consumption shares, we use a a similar procedure used to forecast the future earnings

in order to calculate the human wealth. We forecast the share of private and public

consumption of the household of all the wages until the retirement age. Then we

calculate the sum of the discounted present values of each kind of consumption to

calculate the consumption share parameters. The evolution of Scm,t, S
c
f ,t, and Scp,t

throughout the lifecycle resembles the trend of raw shares demonstrated in Figure B.1

qualitatively.

The first step to estimate the elasticities is to estimate the variances of the male’s wage

process. To do so we use the moments of the wage process. As Meghir and Pistaferri

(2004) note, the measurement error in the wage process is not identified. Failure to take

into account the measurement error does affect the estimate of the variance of permanent

shocks. However, it would make the estimates of the transitory shock biased upward.

The upward bias leads to large estimates of the transitory shocks’ variance that seem
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unrealistic. To solve this issue, we use the external estimates of measurement in the wage

rate reported in survey validation studies. In particular, we assume that 20 percent of

the log hourly wage variance is due to measurement error. This is within the range of the

fraction of variation in log hourly wages that is attributed to the measurement error in

validation studies such as Bound et al. (1994).

Table 8.1 reports the estimates of the male’s wage process variances. The first column

reports the stationary estimated variances. The second column relaxes the stationary

assumption by estimating the variances for three age subgroups. We divide the male’s

population based on the tercile of the age distribution as follows: 28 − 35, 36 − 42, and

43 − 55 groups. We estimate variance of age process separately for each group. The

estimates of the variance of the permanent shock are very similar across three age groups

and stationary estimates.

To estimate the Frisch elasticities, we use the second order own and cross moments

of three kinds of consumption, male’s hours of work, and male’s wage moments. The

empirical moments are obtained in terms of the share parameters, variance of wage

process parameters, and elasticities as we delineated above. We have pre-estimated the

share parameters and variance of the wage process. Therefore, the only parameters that

need to be estimated are the elasticities.

Table 8.2 demonstrates the estimated elasticities. The first column shows the results

for the baseline estimation, in which the consumption is broken down to the male’s and

female’s private consumption, in addition to public consumption. In this specification,

we allow for non-separability between the male’s hours of work and the three kinds

of consumption. The male’s wage process is stationary. The second column reports

the results by feeding the non-stationary estimates of the wage process to moments
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Table 8.1: The variance of the male’s wage process

(1) (2)
Stationary Non-Stationary

σ2
v 0.026∗∗∗

(7.20)
σ2
u 0.017∗∗∗

(4.40)
σ2
v,1 0.027∗∗∗

(3.72)
σ2
u,1 0.012∗

(1.89)
σ2
v,2 0.023∗∗∗

(3.35)
σ2
u,2 0.021∗∗∗

(3.21)
σ2
v,3 0.027∗∗∗

(3.73)
σ2
u,3 0.019∗∗∗

(3.18)
N 18893 18893
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

v represents the permanent shock
to the male’s wage process and
u represents the transitory shock
to the male’s wage process. The
non-stationary specification divides
the male’s population based on the
tercile of the age distribution as
follows: ≤ 35, 36 − 42, and 43 ≥
groups. It estimates variance of
the age process separately for each
group. The estimates of the variance
of the permanent shock is very
similar across three age groups.
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estimating the elasticities.

First of all, the labor supply elasticity is positive in all specifications, in that the

substitution effect dominates the income effect of changes in wages. The sign of

consumption elasticities demonstrates the substitutability between leisure and private

consumption for the male. In other words, the male needs to be compensated in terms of

private consumption when he works higher hours. The point estimates of the elasticity

of the female’s private consumption with respect to the husband’s wage is smaller than

the male’s, but it is estimated imprecisely. In addition, the total consumption also

demonstrates substitutability with the male’s hours of work. This sign is expected given

the positively estimated labor supply elasticity. As the male starts working higher hours

in response to higher wages, it is expected that the boost in the male’s earnings be

reflected in the total household’s consumption, unless the extra earnings are dedicated

fully to savings.

The labor supply elasticity is fairly similar across the both specifications. The

estimates of elasticities are very similar between a stationary and non-stationary wage

process. The point estimates of elasticity of the male’s consumption are greater than

the female’s. However, as demonstrated in the last row of the Table 8.2 the difference is

estimated imprecisely.
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Table 8.2: Frisch elasticities of male’s hours of work and different kinds of consumption
with respect to the male’s wage

(1) (2)
Baseline Non-Stationary Wages

γp,w 0.566
(1.61) (1.60)

γm,w 0.486∗

(1.96) (1.88)
γf ,w 0.534

(1.52) (1.52)
γh,w 0.229∗∗ 0.224∗∗

(2.15) (2.09)
N 7544 7544
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The first column shows the results for
the baseline estimation, in which the
consumption is broken down to the male’s
and female’s private consumption in addition
to public consumption. In this specification,
we allow for non-separability between the
male’s hours of work and the three kinds of
consumption. The male’s wage process is
stationary. In the second column we relax
the stationary assumption. The substitution
effect dominates the income effect of changes
in wages as the elasticity of hours with
respect to wages is positive. The sign
of consumption elasticities demonstrates
the complementarities between hours of
work and private consumption for the
male. In other words, the male needs
to be compensated in terms of private
consumption when he works higher hours.
The point estimates of elasticity of the
female’s private consumption with respect
to the husband’s wage are smaller than the
male’s, but it is estimated imprecisely. The
estimates of elasticities are very similar
between a stationary and non-stationary
wage process. T-statistics are denoted in the
parentheses.
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CHAPTER 9

CONCLUSION

In the first part of the thesis, we demonstrate how observing private consumption can

reveal an overlooked margin of mutual insurance within the family. We describe the

dynamics of private consumption in the lifecycle. We demonstrate a disparity in the level

of insurance in private consumption across gender. That is, the household’s earnings

volatility is passed to the male’s consumption more than it is to the female’s. We check

that this result is robust against a wide range of specifications including consideration

of income tax and asymmetry in response between pleasant and adverse shocks. We

demonstrate that the evidence in support of vast compositional differences across male’s

and female’s bundles is weak. Thus, it is unlikely that the disparity in insurance is an

artifice of the compositional effects.

To rationalize our main empirical finding, we propose two potential mechanisms.

First, we show how the heterogeneity in risk preference can generate the disparity in

insurance. In particular, we find evidence in support of the fact that women are more

risk averse by establishing the interaction of the optimal private consumption functions,

in addition to the lower tendency of women to invest in risky assets. The second

mechanism studies the role of the threat of divorce in a repeated game of specialization

with two-sided lack of commitment. We describe patterns that Japanese women’s

attachment to the labor market is weak. Thus, specialization is a suitable framework for

our data. Given specialization, the volatility in the male’s earnings would not affect the

female’s outside option. Thus, the male has no incentive to transfer the earnings volatility

to the female’s consumption path. We provide supporting evidence for this mechanism

by showing that the disparity is greater in samples where the threat of divorce is more

substantial. To compare the two mechanisms, we provide some suggestive evidence

that, quantitatively, the threat of divorce mechanism is more significant. Specifically,
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by controlling for risk-aversion heterogeneity, the variation in seriousness of the divorce

threat can swing the disparity considerably. In contrast, after controlling for threat of

divorce, the variation in risk-aversion heterogeneity is only able to move the disparity in

a limited fashion. Finally, we allow for the labor supply margin. We estimate the Frisch

elasticities of components of consumption with respect to the wage. We find evidence

in support of substitutability between hours of work and private consumption. That is,

as the male starts to work higher hours, he is compensated by more generous private

consumption.

Next, we suggest a few directions for future research. First, in studying the

consumption and hours non-separability, we ignore the female’s earnings. Due to the

significant role of the extensive margin of labor supply among Japanese women, the

estimated variance of women’s permanent shocks is unrealistically large. In unreported

results, we tried to control for the extensive margin using selection correction by

assuming joint normality of shocks and using the receipt of a mortgage as the shifter

for the female’s labor force participation, following Blundell et al. (2015). However,

the correction makes little difference in estimates, as it is hard to justify the exclusion

restriction. In general, the linear moment conditions framework is not a suitable

framework to tackle the extensive margin of labor supply. We suggest following a

nonlinear panel advocated in Arellano et al. (2018) to address the highly nonlinear

nature of women’s labor force participation in this data.

Second, to compare the quantitative importance of the two proposed mechanisms,

it is fruitful to estimate a structural model which incorporates both mechanisms. The

difficulty would be the modeling of divorce. As we will show in the second part of the

thesis, estimating the value of divorce in the context of a search model, which is a natural

framework to think about remarriage, is not easy.
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Third, in studying the interaction of consumption and hours, we can decompose

the hours to leisure and household production. The inclusion of household production

and its interaction with private consumption could bring more insight. In Tables C.17

through C.22 we provide some descriptive statistics on the correlation of labor supply,

home production, and leisure. We also provide some results on the correlation of each

one of the components of consumption with labor supply, home production, and leisure.
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Part II

Risk Sharing within Households with

Endogenous Marriage Dissolution



CHAPTER 10

INTRODUCTION

It is well documented in the literature that households tend to smooth their consumption

path by utilizing insurance against labor market shocks. Different consumption

insurance mechanisms are identified, including savings, government safety net, the

network of family, and marriage. In the face of permanent and transitory income

shocks, Blundell et al. (2015) try to find the quantitative importance of marriage

insurance mechanisms in comparison with self-insurance by way of savings and

government-provided insurances such as transfers, tax credits, and progressivity of

taxes. They find that the role of marriage is qualitatively more critical than other

mechanisms.

Nonetheless, Blundell et al. (2015)’s finding of the substantial contribution of

marriage in providing insurance may partly be because they focus only on stable

marriages. What if the arrival of income shocks makes couples seek separation? In other

words, although couples are supposed to share their risk when shocks hit either spouse,

the other spouse can walk away from the marriage instead of supporting the stricken

partner. Allowing for the endogenous unraveling of marriage in the face of big adverse

shocks, precisely when there is the most need for risk sharing, attenuates the insurance

capacity of the marriage. Subsequently, this mechanism can weaken the effectiveness of

marriage as a tool to ensure a smooth consumption profile.

Thus, the question of this part of the thesis is as follows. Given that wage shocks

can trigger divorce, how much can the capacity of marriage in providing insurance

weaken by accounting for the endogenous marriage dissolution margin? Other studies

have found a large role for marriage in insuring against wage shocks, but those studies

have been based on the full commitment assumption, which rules out the possibility of

116



divorce. This assumption misses empirical evidence that shows wage shocks can trigger

separation and thereby could potentially weaken the insurance capacity of marriage.

In this part of the thesis, we allow both marriage dissolution and risk sharing to be

endogenously determined.

In chapter 11, we develop a model that endogenously allows for marriage dissolution

and risk sharing. However, modeling divorce cannot be truly done without modeling

marriage formation, because an important component of divorce value is the optional

value of remarriage. Thus, we adopt a random search framework to secure the value of

divorce. From the perspective of the modeling of the marriage market by way of a search

model, our framework is similar to Goussé et al. (2017) and Shimer and Smith (2000).

For simplicity, we consider only a single marriage market; that is, we do not distinguish

between divorced singles and never-married singles. Furthermore, we only consider the

case of working women and abstract from the extensive margin of labor supply in the

model, as we are interested in mutual insurance of wage shocks.

Singles care about their consumption and leisure. But the married, in addition

to consumption and leisure, get utility from the psychic benefit of the marriage that

evolves randomly as a state variable over time. In addition to the marriage psychic

benefit, there are three other state variables including the family’s assets and male’s and

female’s wages. We assume both male’s and female’s wages follow a Markov process. We

assume that the assets are split equally upon divorce. Thus, during random search in the

marriage market, a single person is characterized by his or her wage and assets. Also,

with the same level of wages and assets, different matches are distinguished from one

another by the amount of psychic benefit perceived to be generated in that match.

The singles in each period meet a potential match and decide whether to consummate
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the match or stay single. In their decision, they compare the value of that match with the

value of their singlehood. The value of a match depends on the total household assets

resulting from pooling individual assets, wages, and the psychic benefit drawn from the

match. In our model, consummating a match requires the mutual agreement that both

parties should find the match superior to their value of singlehood. However, we show

that in equilibrium, if the match is preferable for one party, it must be preferable for

the other party as well. This result emanates from our bargaining process. The married

couples in each period decide their consumption, leisure, and assets by way of a Nash

bargaining problem. The Nash bargaining process implies that if there is a surplus in

a match, the surplus should be divided such that each party has a positive share of the

surplus.

In section 11.4, we lay out an algorithm to solve the problem. By backward induction,

it is easy to find the value of singlehood, as there is no continuation. Now, since the

value of singlehood as the outside option of marriage dissolution is determined, the

Nash bargaining problem determines whether either is an allocation of consumption and

leisure that can generate a positive surplus. If the positive surplus is achievable, then

spouses remain married in the last period. A similar argument can be applied to the

earlier periods. Finally, we obtain the policy functions of the model, which include the

optimal consumption paths and optimal decision to divorce.

After obtaining the policy functions of the model, the chapter 12 rigorously shows

the identification of the policy functions. We lay out the required assumptions and

necessary observable variables to obtain the identification. In particular, we highlight

the identifying power of observing the intra-household components of consumption and

the proxy of the psychic benefit of marriage, i.e. the level of satisfaction with the marital

relationship, in the JPSC data.
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Our identification strategy follows the approach advocated in the non-linear

measurement error literature. Specially, we draw on results from Hu and Schennach

(2008), Hu and Shum (2012), Cunha et al. (2010), and Arellano et al. (2018). One

additional difficulty which is specific to our application is the selection endogeneity

caused by the decision to divorce. In other words, divorce is not a simple discrete

outcome. Instead, it is a regime change indicator that causes a switch from the marriage’s

potential consumption to the singlehood’s potential consumption. To deal with the

selection, we propose two solutions including one based on fixed effects and the other

based on the exclusion restriction.

As a solution to the selection problem, the fixed effect approach is intuitively a

matching on unobservables strategy. That is, conditioning on fixed effects eliminates the

selection endogeneity. In section 12.4, we show that if we assume that, after controlling

for the fixed effects, the error term on the divorce equation, i.e. the selection equation, is

independent of the error terms on the consumption equations, i.e. the outcome equations,

one can obtain the identification of the reduced form policy functions. But, what if we

are not willing to accept such assumptions? Then we need to find an exclusion restriction.

For the exclusion restriction to solve the selection problem, we need to find shifters

in the selection equation, i.e. the divorce equation, that do not enter into potential

outcome equations, i.e. consumption equations. As an exclusion restriction, we propose

using income management configurations. Income management configuration refers to

the specific way that the husband and wife manage their total income. There are many

configurations and we will explain them in section 12.6. Figure 12.1 also depicts them

in a tree graph. We aggregate them into two groups. The households where all of the

earnings in the household are transferred into a single bank account and the households
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who have multiple bank accounts whether they are joint or personal bank accounts.

To check the satisfaction of the rank condition, we find that, even after controlling

for a large number of controls, a negative association is left between divorce likelihood

and the indicator of single bank account configuration. The association is statistically

significant enough to warrant the satisfaction of the rank condition. An explanation for

the negative association is that the households with the single bank account are more

transparent about their finances and therefore enjoy higher levels of trust in one another.

Subsequently, more trusting relationships diminish the likelihood of divorce. Finally,

income configurations can be used as an exclusion because they do not change the total

household resources. They do not even affect how much each one of the spouses makes.

They only vary the way that the household manages its shared resources.

The outline of the second part of the thesis is as follows. In chapter 11, we develop

the theoretical framework to model risk sharing and marriage dissolution endogenously

and obtain the reduced form policy functions. Chapter establishes the identification of

the reduced form policy functions. Chapter 13 concludes and provides some directions

for future research.
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CHAPTER 11

THE MODEL

11.1 Environment

We develop a search and match model of a marriage market. There are two sides in this

matching game; males and females. There are I types of males and J types of females.

Agents are either single or married; therefore, the model does not distinguish between

the never-married and divorcees. Types are time-invariant: say, exogenous educational

levels. There are three sources of shocks in the model: spouses’ wage shocks and shocks to

marital utility (or match quality). There are two economic gains of marriage: risk-sharing

and tax benefits.

11.2 Wage Process

We assume that individuals’ wages follow a Markov process. Note that the wage is not

affected by marriage.

fWg,t |Wg,t−1Ωt−2
= fWg,t |Wg,t−1

g ∈ {m,f }

where Ωt−2 denotes the history of shocks at t − 2 and before. Furthermore, the singles’

initial wage is drawn from the f 0
Wg

distribution.

11.3 Dynamic Programming

We develop the model in a discrete time dynamic programming framework. We have

dropped the time indexing for brevity and variables with marked prime refer to the

next period realizations. We have three exogenous stochastic state variables: males’ and

females’ wages and marital utility. In addition, the model includes one endogenous state
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variable of assets, which moves deterministically. Therefore, these state variables enter as

arguments in the value functions. A denotes the assets held by a household and a denotes

the assets held by single individuals. Per period, single agents draw utility from private

consumption and leisure as a married or single agent. ukg (cg ,1− hg ) denotes the utility of

an agent of gender g and type k. In addition to this ”economic utility,” married couples

enjoy ”marital utility” as well. Consider a marriage in which a man of type i marries to a

woman of type j. Then per period utility of each spouse is as follows

U im = uim(cim,1− him,ζi,j )

U
j
f = u

j
f (c

j
f ,1− h

j
f ,ζ

i,j )

Note that we have assumed that marital utility is a public good produced by marriage.

In our dynamic setting, ζi,j follows a Markov process fζ′ |ζ(ζ) with initial distribution f 0
ζ .

We also assume that shocks to marital utility are independent of wage shocks.

We define value functions as follows

• V
i,j
m (A,wm,wf ,ζ): the value function of a married male of type i who is married to

a female of type j with marital utility ζ and household-level assets of A

• V
i,j
f (A,wm,wf ,ζ): the value function of a married female of type j who is married

to a man of type i with marital utility ζ and household-level assets of A

• Skg (ag ,wg ): the value function of a single person of gender g ∈ {m,f } and type k with

individual-level assets of ag

11.3.1 The value of being single

In each period, singles, given the level of assets that is going to be sent to the following

period, pick their optimal level of consumption and labor supply in a static problem as
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follows

max
c,h

ukg (c,1− h) (11.1)

s.t. c+ a′ = (1 + r)a+ T0(wgh)

The indirect utility function for singles can be written as follows

ψkg (a,a′,wg ) ≡ ukg (c∗(a,a′,wg ),1− h∗(a,a′,wg )) (11.2)

Singles’ tax/transfer mapping from pre-tax income, T0(y) is defined as before

T0(wkgh) = (1−χ0)(wgh)(1−ι0)

The level of assets in the next period is the only inter-temporal control variable which

determines by solving the Bellman equation. Denote the equilibrium distribution of

single women’s assets of type j by f
A
j
f
(af ) over support AFJ . Also, nf (j) denotes the

density of single females of type j. Then, we can represent the value of singlehood as

follows
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Sim(a,wm) =max
a′

{
ψim(a,a′,wm)+

β

∫
Z

∫
AFJ

∫
J

∫
WF

∫
WM

Sim(a′,w′m)

+ max
{
V
i,j
m (a′ + af ,w

′
m,w

′
f ,ζ
′)− Sim(a′,w′m),0

}
×1

{
V
i,j
f (a′ + af ,w

′
m,w

′
f ,ζ
′)− Sjf (af ,w

′
f ) ≥ 0

}
(11.3)

fW ′m|Wm
(w′m|Wm = wm)f 0

Wf
(w′f )

f
Ã
j
f
(af )nf (j)fζ′ |ζ(ζ′)dw′mdw

′
f djdaf dζ

′
}

where we have assumed that upon marriage the spouses pool their assets. A similar

Bellman equation can be written for S
j
f (a,wf ). In the continuation part of equation

(11.3), the choice of assets by a male agent affects and will be affected by the equilibrium

distribution of assets held among female agents, which makes matters complicated. One

simplifying assumption is to assume that there are a large number of agents, and thus, the

actions of a single agent do not affect the the distribution of females’ assets on the other

side of the matching market. In other words, any agent takes the distribution of assets

held by the opposite gender as given. In practice we can use the observed distribution of

assets instead in equation (11.3) to calculate the continuation value. Denote the observed

distribution of single women’s assets of type j by f
Ã
j
f
(ãf ) over support ÃFJ . We will use

this distribution in lieu of f
A
j
f
(af ).

11.3.2 Bargaining

In each period, the married couples jointly determine their private consumption, labor

supply, and next period level of assets by way of a Nash bargaining mechanism.

Furthermore, this bargaining process determines whether the couple should divorce in

the current period or not. In fact, as we will show later, the first order conditions of the
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bargaining process imply that marriage would dissolve if the marriage’s total surplus is

negative after picking the optimal level of control variables, meaning consumption, labor

supply, and next period assets. We formulate the Nash bargaining problem as follow

max
cm,cf ,hm,hf ,A′

[
V
i,j
m (A,wm,wf ,ζ)− Sim(γA,wm)

]ρ
[
V
i,j
f (A,wm,wf ,ζ)− Sjf ((1−γ)A,wf )

]1−ρ

s.t. cm + cf +A′ = T1(wmhm +wf hf ) + (1 + r)A

This model is, in fact, an Imperfectly Transferable Utility matching framework in which

private consumption and leisure are the means for concession and transfer of utility

between spouses. However, the transferability is imperfect because the lost marginal

utility as a result of conceding a unit of consumption or leisure by the conceding spouse

is not necessarily equal to the gained marginal utility by the receiving spouse. ρ denotes

the husband’s relative bargaining power. But, note that here Bargaining power is different

than sharing rule, i.e. the way that joint resources divide. The sharing rule determines

endogenously and is updated with the arrival of wage shocks in each period. γ denotes

the husband’s share from savings after divorce. According to US law, assuming γ = 0.5 is

appropriate.

Since spouses pool their labor incomes and decide their level of consumption, labor

supply, and next period assets jointly, they share the risk of wage shocks. However,

they are not fully committed to cover one another in the face of any shock. They are

committed up to their reservation value or threat point, which is the value of singlehood.

After picking the optimal level of consumption, labor supply, and next period assets,

spouses calculate their own marriage surplus. They would seek divorce in the current

period if at least one of the spouses obtains a negative marriage surplus. However, as we

explain later, the bargaining first order conditions imply that spouses’ surplus should
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have the same signs. In other words, when marriage dissolves, in fact, both spouses

would be better off with seeking divorce.

Denoting pre-tax income by y, T (y) is a mapping determining the after-tax income.

T0,T1 denote singles and married couple mappings, respectively. The US tax system is

more generous toward the married, thus, this represents the second motive for getting

married. This mapping allows us to incorporate the complementarity between spouses’

labor supply, which arises from strategic decision making in regard to the tax code. In

particular, we use the following specification for mapping

T (y) = (1−χ)y(1−ι)

where χ and ι can vary over time and by household characteristics such as family size

and number of children. One advantage of this mapping is that it can capture the

progressivity of taxes. To see that, note that the marginal tax rate (MTR) is

MTR = 1− T ′(y) = 1− (1−χ)(1− ι)
yι

which implies the higher the pre-tax household labor income is, the higher is the

marginal tax rate. ι captures the degree of progressivity where progressivity is increasing

in ι. Proportional taxation is a special case of this mapping with no progressivity,

characterized by ι = 0. Finally, note that the effective marginal tax rate could be negative

due to transfers.

11.3.3 The value of being married

Denote the optimal level of consumption, labor supply, and next period assets by c̄m,

c̄f , h̄m, h̄f , Ā′, respectively. Then, the value of marriage can be represented through the
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following Bellman equation

V
i,j
m (A,wm,wf ,ζ) = uim(c̄m(A,wm,wf ),1− h̄m(A,wm,wf ),ζ)+

β

∫
Z

∫
WF

∫
WM

max
{
V
i,j
m (A′(A,wm,wf ,ζ),w′m,w

′
f ,ζ
′),Sim(γA′(A,wm,wf ,ζ),w′m)

}
×fW ′m,W ′f |Wm,Wf

(
w′m,w

′
f |Wm = wm,Wf = wf

)
fζ′ |ζ(ζ′)

}

V
i,j
f (A,wm,wf ,ζ) = u

j
f (c̄f (A,wm,wf ),1− h̄f (A,wm,wf ),ζ)+

β

∫
Z

∫
WF

∫
WM

max
{
V
i,j
f (A′(A,wm,wf ,ζ),w′m,w

′
f ,ζ
′),S

j
f ((1−γ)A′(A,wm,wf ,ζ),w′m)

}
×fW ′m,W ′f |Wm,Wf

(
w′m,w

′
f |Wm = wm,Wf = wf

)
fζ′ |ζ(ζ′)

}

The instantaneous component of the value function determines via Nash bargaining

as in the preceding. The continuation value depends on the decision of the couple of

whether to separate given the new revelations of wages and marital utility shocks and

the amount of assets sent from the preceding period as part of a bargaining process.

11.4 Solving the model

11.4.1 Period T

To illustrate how the model works, we consider solving the model backwards for period

T , i.e. the last period. Solving the model for the preceding periods follows the same logic.

We need to pin down the optimal values of consumption and labor supply for the married

and single agents, in addition to the decision to divorce for the married and the decision

to get married for singles at period T .
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Solving singles’ problem

Since this is the last period, aim,T+1 = a
j
f ,T+1 = A

i,j
T+1 = 0.

Agents who have been single at T − 1, after realization of wage shocks at period T , solve

problem (11.1). Thus, Sm,T ,Sf ,T can be derived as follows

Skg,T (ag,T ,wg,T ;ϑg,T ) = ψkg (ag,T ,0,wg,T ;ϑg,T ) ≡ ukg (c∗(ag,T ,wg,T ;ϑg,T ),1− h∗(ag,T ,wg,T ;ϑg,T )

where ϑg,T is the vector parameters of the model

ϑg,T = {rT ,χT , ιT ,δg,T }

where δg are preference parameters for an agent of gender g.

Solving bargaining problem

Agents who have been married at T − 1 solve the following bargaining problem at the

beginning of period T , after realization of period T wage shocks.

max
cim,T ,c

j
f ,T ,h

i
m,T ,h

j
f ,T

[
uim(cim,T ,h

i
m,T ,ζ)−ψim(γA

i,j
T ,wm,T )

]ρ
[
u
j
f (c

j
f ,T ,h

j
f ,T ,ζ)−ψjf ((1−γ)A

i,j
T ,wf ,T )

]1−ρ

s.t. cim,T + c
j
f ,T = T1(wm,T h

i
m,T +wf ,T h

j
f ,T ) + (1 + rT )A

i,j
T
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Denote the Lagrange multiplier corresponding to the budget constraint by λT . First order

conditions imply

ρ

uim −ψim

∂uim
∂cim,T

= λT (11.4)

1− ρ

u
j
f −ψ

j
f

∂u
j
f

∂c
j
f ,T

= λT (11.5)

ρ

uim −ψim

∂uim
∂him,T

= −λTwm,T T ′(wm,T him,T +wf ,T h
j
f ,T ) (11.6)

1− ρ

u
j
f −ψ

j
f

∂u
j
f

∂h
j
f ,T

= −λTwf ,T T ′(wm,T him,T +wf ,T h
j
f ,T ) (11.7)

This nonlinear system of equations can be solved generally. Denote the solution of this

system by c̄m,T (AT ,wm,T ,wf ,T ,ζt;θT ), c̄f ,T (AT ,wm,T ,wf ,T ,ζT ;θT ),

h̄m,T (AT ,wm,T ,wf ,T ,ζT ;θT ), h̄f ,T (AT ,wm,T ,wf ,T ,ζT ;θT ). θT is the vector of parameters

of the model

θT = {ρ,rT ,χT , ιT ,γT ,δm,T ,δf ,T }

where δm,δf are the preference parameters of males and females, respectively.

Finding economic value functions and surpluses

Thus, we can calculate Vm,T ,Vf ,T as follows

V
i,j
m,T (Ai,jT ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = uim

(
c̄m,T (Ai,jT ,wm,T ,wf ,T ;θT ),1− h̄m,T (Ai,jT ,wm,T ,wf ,T ,ζT ;θT )

)
V
i,j
f ,T (Ai,jT ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = ujf

(
c̄f ,T (Ai,jT ,wm,T ,wf ,T ;θT ),1− h̄f ,T (Ai,jT ,wm,T ,wf ,T ,ζT ;θT )

)

Finally, the couple should decide to get divorced or stay married at period T . They
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seek divorce if the marriage surplus of at least one of the spouses is negative. After

calculating the value functions, each spouses’ surplus can be calculated handily

Γ
i,j
m,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = V

i,j
m,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT )− Sim(γA

i,j
T ,wm,T ;ϑg,T )

Γ
i,j
f ,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = V

i,j
f ,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT )− Sjf ((1−γ)A

i,j
T ,wm,T ;ϑg,T )

Note that ϑg,T ⊂ θT . We can also define the total surplus of the marriage as the sum of

the spouses’ surpluses

Γ
i,j
T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = Γ

i,j
m,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) + Γ

i,j
f ,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT )

Finding decisions to divorce and consummate a match

Thus the couple get divorced if

D
i,j
d,T (Ai,jT ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = 1− 1{Γ i,jm,T (Ai,jT ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) ≥ 0, Γ

i,j
f ,T (Ai,jT ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) ≥ 0}

(11.8)

However, we can simplify (11.8) using the first order conditions of the bargaining

problem. Equations (11.13) and (11.14) imply

ρ
∂uim
∂cim,T

Γ
i,j
m,T

=

(1− ρ)
∂u

j
f

∂c
j
f ,T

Γ
i,j
f ,T

=

ρ
∂uim
∂cim,T

+ (1− ρ)
∂u

j
f

∂c
j
f ,T

Γ
i,j
T

(11.9)

since the marginal utilities,
∂uim
∂cim,T

,
∂u

j
f

∂c
j
f ,T

, are strictly positive

sign(Γ
i,j
m,T ) = sign(Γ

i,j
f ,T ) = sign(Γ

i,j
T ) (11.10)
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Note that it can be shown that the result (11.9) holds at all periods preceding T as well.

Thus, the divorce decision rule (11.9) can be simplified as follows

D
i,j
d,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = 1{Γ i,jm,T (A

i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) < 0} (11.11)

= 1{Γ i,jf ,T (A
i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) < 0}

= 1{Γ i,jT (A
i,j
T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) < 0}

To close the model at period T we need also to specify the decision rule for consummating

a match for singles. It can be derived from a similar argument as the divorce decision rule

as follows:

D
i,j
c,T (am,T , af ,T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) = 1{Γ i,jm,T (am,T + af ,T ,wm,T ,wf ,T ,ζ

i,j
T ;θT ) > 0}

(11.12)

= 1{Γ i,jf ,T (am,T + af ,T ,wm,T ,wf ,T ,ζ
i,j
T ;θT ) > 0}

= 1{Γ i,jT (am,T + af ,T ,wm,T ,wf ,T ,ζ
i,j
T ;θT ) > 0}

11.4.2 Period T − 1

Solving singles’ problem

The difference between the last period and preceding periods is that the agents decide

about the optimal level of assets in the next period in addition to decisions made in the

last period. Here we demonstrate results for period T −1 , but they can be written for any

other preceding period without loss of generality.

First, we start by solving the problem of singles. Given that next period value functions

V
i,j
m,T ,S

i
m,T , are known, male singles of type i determine the next period’s optimal holding
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of assets as follows (conditional on am,T−1)

S im,T−1(am,T−1,wm,T−1) ≡max
am,T

{
ψim(am,T−1, am,T ,wm,T−1)+

βEζT ,ãf ,k,wim,T ,wkf ,T
max

{
V
i,j
m,T (am,T + ãf ,wm,T ,wf ,T ,ζ

i,k
T ),S im,T (am,T ,wm,T )

}}

which implies the following first order condition

∂ψim
∂a′

+ βEζT ,ãf ,k,wim,T ,w
k
f ,T

∂V
i,j
m,T

∂A
Di,kc,T +

∂Sim,T
∂a

(1−Di,kc,T )

 = 0

This yields the value function Sim,T−1(am,T−1,wm,T−1) and policy functions as follows

c∗m,T−1(am,T−1,wm,T−1)

h∗m,T−1(am,T−1,wm,T−1)

a∗m,T (am,T−1,wm,T−1)

Solving bargaining problem

Next, couples solve the following bargaining problem in period T − 1
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max
cim,T−1 ,c

j
f ,T−1 ,h

i
m,T−1 ,h

j
f ,T−1 ,A

i,j
T

[
uim(cim,T−1,h

i
m,T−1,ζT−1)+

βEζT ,wm,T ,wf ,T max{V i,jm,T (A
i,j
T ,w

i
m,T ,w

j
f ,T ,ζ

i,j
T ;θT ),Sim,T (γA

i,j
T ,w

i
m,T ;ϑm,T )}−

ψim(A
i,j
T−1,γA

i,j
T ,w

i
m,T−1)−

βEζT ,ãf ,k,wm,T ,wf ,T max{V i,km,T (γA
i,j
T + ãkf ,w

i
m,T ,w

k
f ,T ,ζ

i,k
T ;θT ),Sim,T (γA

i,j
T ,w

i
m,T ;ϑm,T )}

]ρ
[
u
j
f (c

j
f ,T−1,h

j
f ,T−1,ζT−1)+

βEζT ,wm,T ,wf ,T max{V i,jf ,T (A
i,j
T ,w

i
m,T ,w

j
f ,T ,ζ

i,j
T ;θT ),S

j
f ,T ((1−γ)A

i,j
T ,w

j
f ,T ;ϑf ,T )}−

ψ
j
f (A

i,j
T−1, (1−γ)A

i,j
T ,w

j
f ,T−1)

−βEζT ,ãm ,k,wm,T ,wf ,T max{V k,jf ,T ((1−γ)A
i,j
T + ãkm,w

k
m,T ,w

j
f ,T ,ζ

k,j
T ;θT ),S

j
f ,T ((1−γ)A

i,j
T ,w

j
f ,T ;ϑm,T )}

]1−ρ

s.t. cim,T−1 + c
j
f ,T−1 +A

i,j
T = T1(wim,T−1h

i
m,T−1 +w

j
f ,T−1h

j
f ,T−1) + (1 + rT−1)A

i,j
T−1

Note the fact that sign(Γ
i,j
m ) = sign(Γ

i,j
f ) simplifies the continuation value for singles.

Denote the Lagrange multiplier corresponding to the budget constraint by λT−1. First
order conditions with respect to cm, cf ,hm,hf are similar to those for the last period. Note
that, given assets, the continuation values are independent of these choice variables.

ρ

uim,T−1 + βEζT ,wm,T ,wf ,T

[
V
i,j
m,T (1−Di,jd,T ) + Sim,TD

i,j
d,T

]
− Sim,T−1︸                                                                                ︷︷                                                                                ︸

Γ
i,j
m,T−1

∂uim,T−1

∂cim,T−1

= λT−1 (11.13)

1− ρ

u
j
f ,T−1 + βEζT ,wf ,T ,wf ,T

[
V
i,j
m,T (1−Di,jd,T ) + S

j
f ,TD

i,j
d,T

]
− Sjf ,T−1︸                                                                              ︷︷                                                                              ︸

Γ
i,j
f ,T−1

∂u
j
f ,T−1

∂c
j
f ,T−1

= λT−1 (11.14)

ρ

uim,T−1 + βEζT ,wm,T ,wf ,T

[
V
i,j
m,T (1−Di,jd,T ) + Sim,TD

i,j
d,T

]
− Sim,T−1

∂uim,T−1

∂him,T−1

= −λT−1wm,T−1T
′(wm,T−1h

i
m,T−1 +wf ,T−1h

j
f ,T−1) (11.15)

1− ρ

u
j
f ,T−1 + βEζT ,wf ,T ,wf ,T

[
V
i,j
m,T (1−Di,jd,T ) + S

j
f ,TD

i,j
d,T

]
− Sjf ,T−1

∂u
j
f ,T−1

∂h
j
f ,T−1

= −λT−1wf ,T−1T
′(wm,T−1h

i
m,T−1 +wf ,T−1h

j
f ,T−1) (11.16)

The first order condition with respect to the next period level of assets is as follows:

ρ

Γ
i,j
m,T−1

−γ ∂ψim∂a′ + βEwm,T ,wm,T

∂V
i,j
m,T

∂A
(1−Di,jd,T ) +γ

∂Sim,T
∂a

D
i,j
d,T

− βγEãf ,k,wm,T ,wf ,T
∂V

i,k
m,T

∂A
Di,kc,T +

∂Sim
∂a

(1−Di,kc,T )


 =

1− ρ

Γ
i,j
f ,T−1

−(1−γ)
∂ψ

j
f

∂a′
+ βEwm,T ,wf ,T

∂V
i,j
f ,T

∂A
(1−Di,jd,T ) + (1−γ)

∂S
j
f ,T

∂a
D
i,j
d,T

− β(1−γ)Eãf ,k,wm,T ,wf ,T

∂V
k,j
m,T

∂A
D
k,j
c,T +

∂S
j
f

∂a
(1−Dk,jc,T )
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This nonlinear system of equations can be solved in principle. The solution of this system

results in policy functions as follows:

c̄m,T−1 = c̄m,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1)

c̄f ,T−1 = c̄f ,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1)

h̄m,T−1 = h̄m,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1)

h̄f ,T−1 = h̄f ,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1)

ĀT = ĀT (AT−1,wm,T−1,wf ,T−1,ζT−1)

Finding decisions to divorce and consummate a match

By substituting the policy functions into utility functions, we can derive the value

functions and subsequently the marital decisions as follows:

D
i,j
d,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1) = 1{Γ i,jm,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1) < 0} (11.17)

= 1{Γ i,jf ,T−1(AT−1,wm,T−1,wf ,T−1,ζT−1) < 0}

= 1{Γ i,jT−1(AT−1,wm,T−1,wf ,T−1,ζT−1) < 0}

The model in the earlier periods can be solved using the same algorithm laid out for

period T − 1.
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CHAPTER 12

IDENTIFICATION

Consider the following reduced form equations derived from the the theory. The

disturbance terms are

{ea,t , ed,t , em,t , ec,1,m,t , ec,0,m,t , eh,1,m,t , eh,0,m,t , ec,1,f ,t , ec,0,f ,t , eh,1,f ,t , eh,0,f ,t}

At = At(At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1, ea,t) (12.1)

Dd,t = 1
{
Dd,t(At ,wm,t ,wf ,t ,ζt , ed,t) ≥ 0

}
(12.2)

cm,t = c̄m,t(At ,wm,t ,wf ,t ,ζt , ec,0,m,t)[1−Dd,t] + c∗m,t(At ,wm,t , ec,1,m,t)Dd,t (12.3)

cf ,t = c̄f ,t(At ,wm,t ,wf ,t ,ζt , ec,0,f ,t)[1−Dd,t] + c∗f ,t(At ,wf ,t , ec,1,f ,t)Dd,t (12.4)

cp,t = c̄p,t(At ,wm,t ,wf ,t ,ζt , ep,t)[1−Dd,t] (12.5)

hm,t = h̄m,t(At ,wm,t ,wf ,t ,ζt , eh,0,m,t)[1−Dd,t] + h∗m,t(At ,wm,t , eh,1,m,t)Dd,t (12.6)

hf ,t = h̄f ,t(At ,wm,t ,wf ,t ,ζt , eh,0,f ,t)[1−Dd,t] + h∗f ,t(At ,wf ,t , eh,1,f ,t)Dd,t (12.7)

12.1 Identification of assets equation

We start with an identification of assets equation. Equation (12.1) cannot be separately

identified from the distribution of ea,t. In other words, a modification in functional form

can cancel out changes to the distribution of ea,t. Thus, we need to normalize the marginal

distribution of ea,t. (12.1) is identified if the following two assumptions hold

Assumption 1. (i) ea,t follows a standard uniform distribution (ii) ea,t is independent of ea,s

for s , t and independent of inputs {At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1} (iii) At(., ea,t) is

strictly increasing on (0,1) for almost all values in the support of inputs.

The identification argument is as follows. Because all of the inputs are observable, we

135



can calculate, for any ā ∈R,

P r[At ≤ ā|At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1] = F(ā|At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1)

Because of (ii) of assumption 1, we can define the inverse of F as follows:

F−1(ea,t |At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1) = ā|F(ā|At−1,wm,t−1,wf ,t−1,cm,t−1,cf ,t−1,cp,t−1)=ea,t

Thus, the asset equation (12.1) is identified as follows:

At(At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1, ea,t) = F−1(ea,t |At−1,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1)

Note that we have left the contemporaneous correlation of ea,t with other disturbance

terms em,t, ef ,t, ep,t unrestricted.

12.2 Unobserved heterogeneities (fixed effects)

In order to identify the model we have to take a stand on two features of the disturbance

terms: first, serial correlation of the disturbance terms and their dependence on inputs,

which leads to an endogeneity problem, and second, the contemporaneous correlation

of disturbance terms across equations. In particular, the correlation exists between

disturbance terms in the divorce equation and consumption equations, which leads to

a selection problem.

One strategy to address this problem is to adopt (time-invariant) heterogeneity terms

in the consumption and divorce equations.

Assumption 2. We assume that disturbance terms can be decomposed into two components:

time-invariant unobserved (by econometrician) heterogeneity α and a residual term εt as
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follows:

ec,k,m,t = (αm, εc,k,m,t) k ∈ {0,1}

ec,k,f ,t = (αf , εc,k,f ,t) k ∈ {0,1}

ed,t = (αm,αf , εd,t)

ep,t = (αm,αf , εp,t)

Assumption 3. We assume the following assumptions about εk,t for k ∈

{d,p,c0m,c1m,c0f , c1f }

1. Normalizing marginal distribution: εk,t follows a standard uniform distribution

2. No serial correlation: εk,t is independent of εk,s for s , t

3. εk,t is independent of inputs and factors {At ,wm,t ,wf ,t ,ζt ,αm,αf }

4. policy equations are strictly increasing in εk,t for almost all values in the support of

inputs.

Dd,t = 1
{
Dd,t(At ,wm,t ,wf ,t ,ζt ,αm,αf , εd,t) ≥ 0

}
(12.8)

cm,t = c̄m,t(At ,wm,t ,wf ,t ,ζt ,αm, εc,0,m,t)[1−Dd,t] + c∗m,t(At ,wm,t ,αm, εc,1,m,t)Dd,t (12.9)

cf ,t = c̄f ,t(At ,wm,t ,wf ,t ,ζt ,αf , εc,0,f ,t)[1−Dd,t] + c∗f ,t(At ,wf ,t ,αf , εc,1,f ,t)Dd,t (12.10)

cp,t = c̄p,t(At ,wm,t ,wf ,t ,ζt ,αm,αf , εp,t)[1−Dd,t] (12.11)

12.3 Identification of the joint distribution of latent factors and

inputs

The next step is to identify the joint distribution of these latent heterogeneity terms

and the latent time varying psychic benefit of marriage, which we discuss in the next
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subsection. Our approach is inspired by Cunha et al. (2010). In the model, the number

of latent factors is:

L = T̃ + 2

T̃ = T if Dd,T = 0

T̃ = T − 1 if Dd,T = 1

which comprises of T̃ time-varying factors {ζt}T̃t=1 and two time-invariant factor αm,αf .

We would like to identify the joint distribution of factors:

fζ1,...,ζT ,αm,αf

The model is identified with an argument based on the main theorem of Hu and

Schennach (2008). It requires two sets of continuous measures of size T̃ + 2 (the number

of latent factors). Given inputs {At ,wm,t ,wf ,t}, private consumption can serve as the noisy

measures of psychic benefits of marriage, ζt, in each period. Since we observe the private

consumption of both husband and wife we have access to two sets of continuous measures

of ζt. To identify the two time-invariant individual heterogeneities, we need to have

access to at least four continuous measures of them. The observed public consumption

is a function of both spouses’ heterogeneity terms and can serve as the measure of

heterogeneity. Thus we need T̃ ≥ 4 to use the sample of marriages lasting at least four

years.

Assumption 4. To identify the model we need T̃ ≥ 2l where l is the number of time-invariant

heterogeneity terms.
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Z1 =
(
{cm,t}T̃t=1, {cp,t}

l
t=1

)
Z2 =

(
{cf ,t}T̃t=1, {cp,t}

2l
t=l+1

)

In addition, we need another measure of factors, Z3, which could be of any dimension and

either continuous or discrete. We use the Cartesian product of various discrete measures

of latent factors as Z3 which includes the following:

Z3 =
(
{Zζ,t}T̃t=1, {Zα,t}

T̃
t=1

)
Zζ,t = qζ,t(ζt , εζ,t)

Zα,t = qα,t(αm,αf , εα,t)

where Zζ,t represents a discrete measures to capture the psychic benefit of marriage.

The variable in our JPSC dates that can be used as Zζ,t is the self-reported assessment

of the female’s respondent about her satisfaction with the marital relationship. This

marriage happiness assessment is a discrete variable with five levels of satisfaction. Zα,t

is a discrete or continuous measure aiming to capture consumption heterogeneity. In our

JPSC dataset, we can use the leisure time or hours of home production as continuous

variables that are affected by consumption heterogeneity.

Assumption 5. εk,t is independent of εk,s for s , t and k ∈ {ζ,α}

Since consumption is a noisy measure of psychic benefit, ζt, given the inputs, we need

to identify the joint distribution of factors and inputs as follows:

fζ1,...,ζT̃ ,αm,αf ,A1,...,AT̃ ,wm,1,...,wm,T̃ ,wf ,1,...,wf ,T̃
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Assuming that {At ,wm,t ,wf ,t} are free of measurement error, we can pretend that they

are factors and have access to multiple measurements of them, which are basically the

repeated actual observed values. Thus we augment our measurement system as follows:

Z1 =
(
{cm,t}T̃t=1, {cp,t}

l
t=1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)
Z2 =

(
{cf ,t}T̃t=1, {cp,t}

2l
t=l+1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)
Z3 =

(
{Zζ,t}T̃t=1, {Zα,t}

T̃
t=1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)

Assumption 6. The joint distribution of latent factors and inputs as follows:

θ = (ζ1, ...,ζT̃ ,αm,αf ,A1, ...,AT̃ ,wm,1, ...,wm,T̃ ,wf ,1, ...,wf ,T̃ )

is identified if the following assumptions hold:

1. The joint density of θ and (Z1,Z2,Z3) is bounded

2. Conditional on θ, Z1,Z2,Z3 are mutually independent

3. fZ1|Z2
which is indexed by Z2 and fθ|Z1

which is indexed by Z1 are from a bounded

complete family of distributions

4. fZ3|θ and fZ3|θ̃ differ over a set of strictly positive probability for any θ , θ̃

5. There exists a known functional Ψ , mapping density to a vector, that has the property

that Ψ [fZ1|θ] = θ

We verify the second and fifth assumptions, as the other ones are either innocuous or

too technical to verify. The second assumption requires the following three vectors to be
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mutually independent:

ε1 =
(
{εc,0,m,t}T̃t=1, {εp,t}

l
t=1

)
ε2 =

(
{εc,0,f ,t}T̃t=1, {εp,t}

2l
t=l+1

)
ε3 =

(
{εζ,t}T̃t=1, {εα,t}

T̃
t=1

)

One sufficient condition to guarantee this result is given in the following assumption

Assumption 7. εk,t is independent of εk′ ,t′ for k ∈ {p,c0m,c0f ,ζ,α} and {t, t′} ≤ T̃

To find sufficient conditions to satisfy the fifth requirement, we normalize the

measurement equations as separable with mean zero disturbance, instead of normalizing

the marginal distribution as standard normal.

c̄m,t = gc,m(At ,wm,t ,wf ,t ,ζt ,αm) + εc,0,m,t

c̄f ,t = c̄c,f (At ,wm,t ,wf ,t ,ζt ,αf ) + εc,0,f ,t

c̄p,t = gp(At ,wm,t ,wf ,t ,ζt ,αm,αf ) + εp,t

Zζ,t = gζ(ζt) + εζ,t

Zα,t = gα(αm,αf ) + εα,t

With this specification, one sufficient condition to satisfy the fifth requirement is the

following:

Assumption 8. Mean, mode, or τth quantile of εk,t for k ∈ {p,c0m,c0f ,ζ,α} and t ≤ T̃ is zero.

There are two appealing features in our identification strategy stated in the following

remarks.

Remark 1. We have left the the structure of dependence between assets wages, psychic benefit,

and heterogeneity terms unrestricted. In addition, the intertemporal structure of psychic benefit
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and wages could be very general. For instance, we do not require wages and psychic benefit to

follow a Markov process.

Remark 2. Because we could afford to not include divorce as a measurement, the joint

distribution of factors and inputs is identified even in the presence of selection. In particular,

the identification of joint distribution does not require εd,t to be independent of εk,t for

k ∈ {p,c0m,c0f , c1m,c1f }, which drives the selection problem.

Remark 3. For even less restrictive assumptions on the structure of consumption disturbance

terms we can use hours instead of private consumption as measures to identify the joint

distribution of factors and inputs.

Z′1 =
(
{hm,t}T̃t=1, {cp,t}

l
t=1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)
Z′2 =

(
{hf ,t}T̃t=1, {cp,t}

2l
t=l+1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)
Z3 =

(
{Zζ,t}T̃t=1, {Zα,t}

T̃
t=1, {At}

T̃
t=1, {wm,t}

T̃
t=1, {wf ,t}

T̃
t=1

)

12.4 Identification of consumption equations and the decision to

divorce

In this section, we show the identification of consumption equations and decision to

divorce as they are laid out below. The identification of consumption and divorce

equations relies on the identification of the joint distribution latent factors and inputs,

θ, as in the previous section. Our approach is motivated by Arellano et al. (2018) and Hu

and Shum (2012).
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Dd,t = 1
{
Dd,t(At ,wm,t ,wf ,t ,ζt ,αm,αf , εd,t) ≥ 0

}
(12.12)

cm,t = c̄m,t(At ,wm,t ,wf ,t ,ζt ,αm, εc,0,m,t)[1−Dd,t] + c∗m,t(At ,wm,t ,αm, εc,1,m,t)Dd,t (12.13)

cf ,t = c̄f ,t(At ,wm,t ,wf ,t ,ζt ,αf , εc,0,f ,t)[1−Dd,t] + c∗f ,t(At ,wf ,t ,αf , εc,1,f ,t)Dd,t (12.14)

cp,t = c̄p,t(At ,wm,t ,wf ,t ,ζt ,αm,αf , εp,t)[1−Dd,t] (12.15)

θ ≡ (ζ1, ...,ζT̃ ,αm,αf ,A1, ...,AT̃ ,wm,1, ...,wm,T̃ ,wf ,1, ...,wf ,T̃ )

We first start with the decision to divorce. The observable LHS can be written as

follows

fDt |At ,wm,t ,wf ,t =
∫
fDt |At ,wm,t ,wf ,t ,ζtfζt |At ,wm,t ,wf ,tdζt

= E

(
fDt |At ,wm,t ,wf ,t ,ζt |At ,wm,t ,wf ,t

)
where expectation is taken with respect to ζt conditional on At ,wm,t ,wf ,t for a fixed

value of Dt. fζt |At ,wm,t ,wf ,t is known from the joint distribution of factor and inputs.

Thus, by non-parametric IV techniques, fDt |At ,wm,t ,wf ,t ,ζt is identified if fζt |At ,wm,t ,wf ,t is

complete. By Bayes’ rule

fDt |At ,wm,t ,wf ,t ,ζt =
fζt |At ,wm,t ,wf ,t ,DtfDt |At ,wm,t ,wf ,t

fζt |At ,wm,t ,wf ,t

fζt |At ,wm,t ,wf ,t ,Dt =
fζt |At ,wm,t ,wf ,tfDt |At ,wm,t ,wf ,t ,ζt

fDt |At ,wm,t ,wf ,t

143



Thus, fζt |At ,wm,t ,wf ,t ,Dt is identified.

fDt |At ,wm,t ,wf ,t ,ζt =
∫
fDt |At ,wm,t ,wf ,t ,ζt ,αmfαm|At ,wm,t ,wf ,t ,ζtdαm

where the expectation is taken with respect to ζt conditional on At ,wm,t ,wf ,t for a fixed

value of Dt. fζt |At ,wm,t ,wf ,t is known from the joint distribution of factor and inputs. Thus,

by Non-parametric IV techniques, fDt |At ,wm,t ,wf ,t ,ζt ,αm is identified if fαm|At ,wm,t ,wf ,t ,ζt is

complete. By applying Bayes’ rule:

fDt |At ,wm,t ,wf ,t ,ζt ,αm =
fαm|At ,wm,t ,wf ,t ,ζt ,DtfDt |At ,wm,t ,wf ,t ,ζt

fαm|At ,wm,t ,wf ,t ,ζt

Thus, fαm|At ,wm,t ,wf ,t ,ζt ,Dt is identified.

Dd,t = 1
{
Dd,t(At ,wm,t ,wf ,t ,ζt ,αm, εd,t) ≥ 0

}
= 1

{
gd,t(At ,wm,t ,wf ,t ,ζt ,αm)− εd,t ≥ 0

}
Thus

fDt=1|At ,wm,t ,wf ,t ,ζt ,αm = Pr
(
gd,t(At ,wm,t ,wf ,t ,ζt ,αm)− εd,t ≥ 0 |At ,wm,t ,wf ,t ,ζt ,αm

)
= Λ

(
gd,t(At ,wm,t ,wf ,t ,ζt ,αm) |At ,wm,t ,wf ,t ,ζt ,αm

)
Where Λ(.) is a strictly increasing c.d.f. of εd,t. Λ(.) is not separately identified from gd,t as

a perturbation in gd,t and can be canceled out with a change in Λ(.). Thus, it is identified

up to an increasing transformation which requires a normalization assumption.

gd,t(At ,wm,t ,wf ,t ,ζt ,αm) = Λ−1
(
fDt=1|At ,wm,t ,wf ,t ,ζt ,αm |At ,wm,t ,wf ,t ,ζt ,αm

)
Next, we turn to identification of the consumption equations. We can write the observable
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LHS conditional density as follows

fcm,t |At ,wm,t ,wf ,t ,Dd,t=0 = fc̄m,t |At ,wm,t ,wf ,t ,Dd,t=0

=
∫
fc̄m,t |ζt ,At ,wm,t ,wf ,t ,Dd,t=0fζt |At ,wm,t ,wf ,t ,Dd,t=0dζt

= E

(
fc̄m,t |ζt ,At ,wm,t ,wf ,t ,Dd,t=0 |At ,wm,t ,wf ,t

)
where expectation is taken with respect to ζt conditional on At ,wm,t ,wf ,t for a fixed

value of c̄m,t. fζt |At ,wm,t ,wf ,t ,Dd,t=0 as was identified above. Thus, by non-parametric IV

techniques fc̄m,t |ζt ,At ,wm,t ,wf ,t ,Dd,t=0 is identified if fζt |At ,wm,t ,wf ,t ,,Dd,t=0 is complete.

fc̄m,t |ζt ,At ,wm,t ,wf ,t ,Dd,t=0 =
∫
fc̄m,t |αm,ζt ,At ,wm,t ,wf ,t ,Dd,t=0fαm|ζt ,At ,wm,t ,wf ,t ,Dd,t=0dαm

where the expectation is taken with respect to αm conditional on At ,wm,t ,wf ,t ,ζt

for a fixed value of c̄m,t. fζt ,αm|At ,wm,t ,wf ,t ,Dd,t=0 as was identified above. Thus, by

non-parametric IV techniques if fαm|At ,wm,t ,wf ,t ,ζt ,Dd,t=0 is complete then the following

conditional density is identified.

fc̄m,t |αm,ζt ,At ,wm,t ,wf ,t ,Dd,t=0

If we assume that after conditioning on heterogeneity terms, there is no selection

problem, then we can identify the consumption equation corresponding to c̄m,t. The

following assumption formalizes this condition:

Assumption 9. εd,t is independent of εk,t for k ∈ {p,c0m,c0f , c1m,c1f } and t ≤ T

These assumptions imply that εt realize only after all decisions are made by

thet agents, so they do not confound with decisions. Thus, by assumption 12 ,
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fc̄m,t |αm,ζt ,At ,wm,t ,wf ,t is identified as follows:

fc̄m,t |αm,ζt ,At ,wm,t ,wf ,t ,Dd,t=0 = fc̄m,t |αm,ζt ,At ,wm,t ,wf ,t

Then, with a similar argument to the assets equation, we can identify the male’s

consumption equation as follows:

c̄m,t(At ,wm,t ,wf ,t ,ζt ,αm, εc,0,m,t) = F−1
cm,t (εc,0,m,t |At ,wm,t ,wf ,t ,ζt ,αm)

Fcm,t (εc,0,m,t |At ,wm,t ,wf ,t ,ζt ,αm) =
∫ εc,0,m,t

0
fc̄m,t |αm,ζt ,At ,wm,t ,wf ,tdc̄m,t

where F−1
cm,t is the conditional quantile function of c̄m,t. Other consumption equations can

be identified in a parallel fashion.

12.5 Likelihood function

The complete data likelihood function, which is the joint likelihood of the observed and
latent variables for the marriage i whose duration is T

N∏
i=1

f (A2, . . .AT , cm,1, cf ,1, cp,1,Dd,1,Zζ,1,Zα,1 . . . cm,T , cf ,T ,Dd,T ,Zζ,T ,Zα,T |A1,wm,1,wf ,1 . . .wm,T ,wf ,T )

=
N∏
i=1

∫
. . .

∫
f (ζ1, . . .ζT ,αm,αf |A1,wm,1,wf ,1 . . .wm,T ,wf ,T )

× f (A2, . . .AT , cm,1, cf ,1, cp,1,Dd,1,Zζ,1,Zα,1 . . . cm,T , cf ,T ,Dd,T ,Zζ,T ,Zα,T |A1,ζ1,wm,1,wf ,1 . . .ζT ,wm,T ,wf ,T ,αm,αf )dζdα

=
N∏
i=1

∫
. . .

∫
f (ζ1, . . .ζT ,αm,αf |A1,wm,1,wf ,1 . . .wm,T ,wf ,T )

×
T−1∏
t=1

f (At+1 |At ,wm,t−1,wf ,t−1, cm,t−1, cf ,t−1, cp,t−1)f (c̄m,t |At ,wm,t ,wf ,t ,ζt ,αm,Dd,t = 0)f (c̄f ,t |At ,wm,t ,wf ,t ,ζt ,αf ,Dd,t = 0)

× f (c̄p,t |At ,wm,t ,wf ,t ,ζt ,αm,αf ,Dd,t = 0)Pr(Dd,t = 0 |At ,wm,t ,wf ,t ,ζt ,αm,αf )f (Zζ,t | ζt)f (Zαm ,t |αm)f (Zαf ,t |αf )

×
(
f (c̄m,T |AT ,wm,T ,wf ,T ,ζT ,αm,Dd,T = 0)f (c̄f ,T |AT ,wm,T ,wf ,T ,ζT ,αf ,Dd,T = 0)

)1−Dd,T

×
(
f (c̄p,T |AT ,wm,T ,wf ,T ,ζT ,αm,αf ,Dd,T = 0)Pr(Dd,T = 0 |AT ,wm,T ,wf ,T ,ζT ,αm,αf )

)1−Dd,T

×
(
f (Zζ,T | ζT )f (Zαm ,T |αm)f (Zαf ,T |αf )

)1−Dd,T

×
(
f (c∗m,T |AT ,wm,T ,αm,Dd,T = 1)f (c∗f ,T |AT ,wf ,T ,αf ,Dd,T = 1)

)Dd,T
×
(
Pr(Dd,T = 1 |AT ,wm,T ,wf ,T ,ζT ,αm,αf )

)Dd,T dζdαmdαf
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Figure 12.1: The tree of the household’s income management configurations
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The end nodes of the tree demonstrate different kinds of
intra-household income management configurations. We
aggregate these configurations into two types: households
who manage their income with a single account and those who use
multiple accounts. Note that in a single account household, the
manager could be either the wife or husband.

12.6 Identification with exclusion restriction

In the previous section, assumption 9 implied that after controlling for the heterogeneity

terms (fixed effects), the selection endogeneity is gone. That is, after controlling for the

heterogeneity, the error terms in divorce equations and potential consumption equations

are uncorrelated. We showed how one can obtain identification of the divorce equation
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and potential consumption equations by accepting assumption 9 in section .

But, what if we are not willing to accept assumption 9? That is, even after controlling

for heterogeneity terms, the error term in the divorce equation is correlated with potential

consumption functions. Then we need to find an exclusion restriction. In other words,

we need to find shifters in the selection equation (divorce equation) that do not enter

into potential outcome equations (consumption equations). By looking at the potential

consumption and divorce equations, it is noteworthy that we already have access to

an exclusion restriction for the private consumption equation. The other spouse’s

heterogeneity term (the female’s heterogeneity term in the male’s consumption equation

below) appears in the male’s private consumption but not in the divorce equation.

However, the heterogeneity term (fixed effect) is not time-varying. Besides, this strategy

cannot identify the public consumption equations as both spouses’ heterogeneity terms

appear in the public consumption equation and divorce decision equation.

c̄m,t = g0,m(At ,wm,t ,wf ,t ,ζt ,αm) + ε0,m,t

c∗m,t = g1,m(At ,wm,t ,αm) + ε1,m,t

c̄p,t = g0,p(At ,wm,t ,wm,t ,wf ,t ,ζt ,αm,αf ) + εp,t

c∗p,t = 0

Dd,t = 1
{
gd(At ,wm,t ,wf ,t ,ζt ,αm,αf )− εd,t ≥ 0

}

As an exclusion restriction, we propose using income management configurations.

JPSC collects data about the income management configuration of the households.

Income management configuration refers to the specific way that the husband and

wife manage their total income. Figure 12.1 demonstrates different types of income

management configurations with a tree graph. First, we split the households based on
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whether the wife works. In the households where the wife does not work, we have two

configurations: either there is only one bank account and the husband deposits all of his

income to that account or the husband has his own personal account as well, and only

deposits part of his income to the family’s bank account.

If the wife also works, the income management configurations get more complicated.

There are three kinds of configurations based on how the wife pools her income with the

husband. In the first type, there is only one single bank account and the wife deposits

all of her income into that account. The second type is the case when she only partially

deposits her income to the family’s bank account and has her personal account as well.

The third type is the case where she keeps all of her income in her personal account and

does not deposit any of her income to the family account.

Among the third type of working women, i.e. the women who keep all of their

income in their own bank account, there are three additional finer configurations. The

first configuration is when the husband transfers all of his income to the wife’s account.

The second configuration is when the husband hands over part of his income to his

wife’s account. The third configuration is when the husband also keeps all of his income

in his own bank account and does not transfer any part of his income to the wife’s account.

To aggregate these various income management configurations, we divide them

into two groups. As Figure 12.1 demonstrates, the first aggregate group includes the

configurations where there is only one single bank account regardless of whose account

it is. In contrast, the second aggregate group includes the configurations where there

are multiple bank accounts regardless of how many of them there are. We define the

binary variable τt, which is one for the households with a single bank account and zero

for the households with multiple bank accounts. Note that the income configurations

149



Table 12.1: The model explaining divorce

Logit Probit

Instrument: Income Management Configuration
Single Bank Account -0.651∗∗∗ -0.257∗∗∗

(-3.55) (-3.49)
Relationship Quality
Quite Satisfaction with The Relationship 0.296 0.111

(0.61) (0.69)
Moderate Satisfaction with The Relationship 1.562∗∗∗ 0.575∗∗∗

(3.44) (3.70)
A Little Satisfaction with The Relationship 2.386∗∗∗ 0.898∗∗∗

(5.10) (5.47)
Not At All Satisfied with The Relationship 3.631∗∗∗ 1.477∗∗∗

(7.59) (8.39)
Demographics
Number of Kids ≥ 2 -0.489∗∗∗ -0.189∗∗∗

(-2.64) (-2.59)
Female Is Out of Labor Force -0.760∗∗∗ -0.293∗∗∗

(-3.50) (-3.58)
Reside in Small Cities 0.056 0.046

(0.26) (0.55)
Reside in Rural Areas -0.164 -0.057

(-0.49) (-0.44)
Male Is College Graduate -0.598 -0.272

(-1.30) (-1.49)
Female Is College Graduate -1.121 -0.425

(-1.40) (-1.34)
Time Variables
Duration of The Marriage 0.092 0.046

(0.84) (1.07)
Square of Duration of The Marriage -0.007 -0.003

(-1.13) (-1.38)
Wife’s Age 0.063 0.005

(0.24) (0.05)
Square of Wife’s Age -0.001 -0.000

(-0.32) (-0.15)
Husband’s Age -0.242 -0.093

(-1.35) (-1.29)
Square of Husband’s Age 0.003 0.001

(1.16) (1.11)

Observations 14433 14433

The dependent variable in both logit and probit specifications is the
occurrence of divorce in a given household-time instance. The model
includes all calendar time dummy variables as additional controls that
are not reported in the table for brevity. The standard errors are
clustered at the household level.
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change over time; therefore, we index them by time. In terms of distribution, 68.9% of

household-year observations follow the single bank account configuration.

Going back to the idea of the exclusion restriction, we use τt as the exclusion

restriction which shifts divorce but does not enter into the consumption equations. That

τt does not enter into the consumption equations is because the configuration types do

not change the total household resources. They do not even affect how much each one the

spouses makes. They just vary the way that households mange their earned income.

c̄m,t = g0,m(At ,wm,t ,wf ,t ,ζt ,αm) + ε0,m,t

c∗m,t = g1,m(At ,wm,t ,αm) + ε1,m,t

Dd,t = 1
{
gd(At ,wm,t ,wf ,t ,ζt ,αm,αf , τt)− εd,t ≥ 0

}

To test the rank condition of the exclusion, Table 12.1 shows the results of the first

stage. Even after controlling for many controls, the households with single bank account

configurations have a smaller propensity to divorce. The absolute value of the t-statistic

on the single bank account indicator is large enough at 3.5 to satisfy the rank condition.

How can one interpret the negative sign of the association between the exclusion and

divorce? One explanation is that the households with the single bank account are more

transparent about their finances and therefore enjoy higher levels of trust in one another.

Subsequently, more trusting relationships diminish the likelihood of divorce.

Finally, given access to the exclusion restriction, a set of generalized roy model

nonparametric identification arguments can be applied in each period to obtain the

identification. Thus we finish the identification of all of the reduced form equations in

the model.
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CHAPTER 13

CONCLUSION

In the second part of the thesis, we investigate how accounting for marriage dissolution

weakens the function of marriage in providing mutual insurance against labor market

shocks. We develop a model that allows for endogenous risk sharing as well as divorce

by the arrival of shocks. The model uses a search framework to model remarriage, which

constitutes an essential part of the value of divorce. The married couples bargain by way

of a Nash process to split the positive surplus of marriage by allocating consumption and

leisure between the husband and wife. We lay out an algorithm to solve the problem by

backward induction.

Then, we obtain the policy functions of the model which includes the optimal

consumption paths and optimal decision to divorce. Next, we rigorously show the

identification of the policy functions. In particular, we provide the required assumptions

and necessary observable variables to obtain the identification. In particular, we

underscore the valuable identifying power of observing the intra-household components

of consumption in JPSC as well as that of observing satisfaction with the marital

relationship. Our identification strategy follows the approach advocated in the

non-linear measurement error literature. One extra complication in our application is

the selection endogeneity caused by the decision to divorce. We provide two solutions

for the selection to complete the identification. First a fixed effect approach and second

an exclusion restriction. We use the income management configurations as an exclusion.

We aggregate the configurations to a binary variable based on whether there is only a

single bank account in the household or there are multiple accounts. We check the rank

condition. The households with a single bank account are less likely to seek divorce due

to higher levels of trust, stemming from higher levels of transparency in their finances.
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For future research, the next natural step is to estimate the reduced form policy

functions. Due to the highly nonlinear nature of the decision to divorce, the nonlinear

panel methods using quantile regressions developed in Arellano and Bonhomme (2016),

Arellano and Bonhomme (2017), and Arellano et al. (2018) are a suitable empirical

strategy to adopt.
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Appendices



APPENDIX A

THEORY APPENDIX

A.1 Details of deriving the growth rate in consumption and hours in

terms of Frisch elasticities and shares parameters

max
Pt ,Mt ,Ft ,At+1,Hm,t+1,Hf ,t+1

U (Pt ,Mt ,Ft ,Hm,t+1,Hf ,t+1)

s.t. Pt +Mt +Ft +
At+1
1 + r

=Wm,tHm,t +Wf ,tHf ,t +Yn,t +At

∆wm,t = ∆um,t + vm,t

∆wf ,t = ∆uf ,t + vf ,t

∆yn,t = ∆un,t + vn,t

F.O.C.’s

Intra-temporal Up =UM =UF = λ −UHm = λWm,t −UHf = λWf ,t

Inter-temporal
λt

1 + r
= Etλt+1

Defining u ≡ ln(U ), from the FOC’s



∆up,t+1

∆um,t+1

∆uf ,t+1

∆uhm,t+1

∆uhf ,t+1


=



1 0 0

1 0 0

1 0 0

1 1 0

1 0 1




∆ lnλt+1

∆wm,t+1

∆wf ,t+1

 (A.1)

where ∆up,t+1 ≡ ∆ lnUp,t+1 and ∆uhm,t+1 ≡ ∆ ln(−UHm,t+1). Moreover using the Taylor
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expansion we can linearize the utility function as follows



∆up,t+1

∆um,t+1

∆uf ,t+1

∆uhm,t+1

∆uhf ,t+1


'



UP P
UP

P
UPM
UP

M
UP F
UP

F
UPHm
UP

Hm
UPHf
UP

Hf

UMP
UM

P
UMM
UM

M
UMF
UM

F
UMHm
UM

Hm
UMHf
UM

Hf

UFP
UF

P
UFM
UF

M
UFF
UF

F
UFHm
UF

Hm
UFHf
UF

Hf

UHmP
UHm

P
UHmM
UHm

M
UHmF
UHm

F
UHmHm
UHm

Hm
UHmHf
UHm

Hf

UHf P

UHf
P

UHfM

UHf
M

UHf F

UHf
F

UHf Hm
UHf

Hm
UHf Hf
UHf

Hf

︸                                                                       ︷︷                                                                       ︸
J



∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


(A.2)

Note that

|J | =
PMFHmHf

UpUMUFUHmUHf

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣



UP P UPM UP F UPHm UPHf

UMP UMM UMF UMHm UMHf

UFP UFM UFF UFHm UFHf

UHmP UHmM UHmF UHmHm UHmHf

UHf P UHfM UHf F UHf Hm UHf Hf

︸                                                   ︷︷                                                   ︸
H

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
note that H is the Hessian of the utility function. Assuming strict concavity, H is not

singular. Thus by solving the system of equations in (A.2)and substituting FOC’s from

(A.1) we have 

∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


= J −1



1 0 0

1 0 0

1 0 0

1 1 0

1 0 1




∆ lnλt+1

∆wm,t+1

∆wf ,t+1

 (A.3)
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Note that J −1 contains the Frisch elasticities as we derived derivatives holding marginal

utility of wealth λt+1 constant.

J −1 =



µp,pp µp,pm µp,pf µp,wm µp,wf

µm,pp µm,pm µm,pf µm,wm µm,wf

µf ,pp µf ,pm µf ,pf µf ,wm µf ,wf

µhm,pp µhm,pm µhm,pf µhm,wm µhm,wf

µhf ,pp µhf ,pm µhf ,pf µhf ,wm µhf ,wf


Thus 

∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


= J −1



1 0 0

1 0 0

1 0 0

1 1 0

1 0 1




∆ lnλt+1

∆wm,t+1

∆wf ,t+1

 (A.4)



∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


=



∑
j µp,j µp,wm µp,wf∑
j µm,j µm,wm µm,wf∑
j µf ,j µf ,wm µf ,wf∑
j µhm,j µhm,wm µhm,wf∑
j µhf ,j µhf ,wm µhf ,wf

︸                              ︷︷                              ︸
Γ


∆ lnλt+1

∆wm,t+1

∆wf ,t+1

 (A.5)

Denote Γ ’s elements by

Γ =



γp,λ γp,wm γp,wf

γm,λ γm,wm γm,wf

γf ,λ γf ,wm γf ,wf

γhm,λ γhm,wm γhm,wf

γhf ,λ γhf ,wm γhf ,wf
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From inter-temporal FOC

Etλt+1 = eρλt

∆ lnλt+1 ' ρ+ εt+1 where Etεt+1 = 0

We solve for εt+1 in terms of earnings socks using the inter-temporal budget constraint

T−t∑
s=0

Pt+s +Mt+s +Ft+s
(1 + r)s

=
T−t∑
s=0

Yt+s︷                                           ︸︸                                           ︷
Wm,t+sHm,t+s +Wf ,t+sHf ,t+s +Yn,t+s

(1 + r)s
+At

By a series of Taylor expansions and the law of iterated expectations

New information revealed at time t
about the lifetime consumption path︷                         ︸︸                         ︷

Et lnLHS −Et−1 lnLHS 'εt(γp,λScp,t +γm,λS
c
m,t +γf ,λS

c
f ,t)+

vm,t(S
c
p,tγp,wm + Scm,tγm,wm + Scf ,tγf ,wm)+

vf ,t(S
c
p,tγp,wf + Scm,tγm,wf + Scf ,tγf ,wf )

New information revealed at time t
about the lifetime earnings path︷                         ︸︸                         ︷
Et lnRHS −Et−1 lnRHS 'εtπt(S

y
m,tγhm,λ + S

y
f ,tγhf ,λ)+

vm,tπt(S
y
m,t(1 +γhm,wm) + S

y
f ,tγhf ,wm)+

vf ,tπt(S
y
f ,t(1 +γhf ,wf ) + S

y
m,tγhm,wf )+

vn,tπtS
y
n,t
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Thus

εt

(
γp,λS

c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

)
=

vm,t

(
S
y
m,tπt(1 +γhm,wm) + S

y
f ,tπtγhf ,wm − S

c
p,tγp,wm − S

c
m,tγm,wm − S

c
f ,tγf ,wm

)
+

vf ,t

(
S
y
f ,tπt(1 +γhf ,wf ) + S

y
m,tπtγhm,wf − S

c
p,tγp,wf − S

c
m,tγm,wf − S

c
f ,tγf ,wf

)
+

vn,tS
y
n,tπt

Thus we obtain εt as follows

εt =vm,t
S
y
m,tπt(1 +γhm,wm) + S

y
f ,tπtγhf ,wm − S

c
p,tγp,wm − S

c
m,tγm,wm − S

c
f ,tγf ,wm

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

+

vf ,t
S
y
f ,tπt(1 +γhf ,wf ) + S

y
m,tπtγhm,wf − S

c
p,tγp,wf − S

c
m,tγm,wf − S

c
f ,tγf ,wf

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

+

vn,t
S
y
n,tπt

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

where Scp,t is the share of total household consumption allocated to public consumption

in the lifetime of the household

Scp,t =

∑T−t
s=0

eEt−1pt+s

(1 + r)s∑T−t
s=0

eEt−1pt+s

(1 + r)s
+
∑T−t
s=0

eEt−1mt+s

(1 + r)s
+
∑T−t
s=0

eEt−1ft+s

(1 + r)s

and similar expressions hold for Scm,t and Scf ,t as the share of total household consumption

allocated to the male’s and female’s private consumption, respectively.

πt is the share of human wealth in the household’s total wealth, as the sum of physical
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wealth and human wealth, i.e. the expected lifetime earnings as of the current period.

πt =

∑T−t
s=0 e

Et−1 lnYt+s−s ln(1+r)∑T−t
s=0 e

Et−1 lnYt+s−s ln(1+r) + eEt−1 lnAt

S
y
m,t is the share of the male’s lifetime labor earnings in the household’s human wealth

and is calculated as follows

S
y
m,t =

T−t∑
s=0

αt+sqm,t+s

where

• αt+s: Contributing share of period s in the future stream of the household’s labor

earnings

• qm,t+s: Share of the male’s earnings of the household’s earnings at period s

αt+s =
eEt−1 lnYt+s−s ln(1+r)∑T−t
s=0 e

Et−1 lnYt+s−s ln(1+r)

qm,t+s =
eEt−1 lnYm,t+s

eEt−1 lnYm,t+s + eEt−1 lnYf ,t+s + eEt−1 lnYn,t+s

S
y
f ,t is derived similarly and represents the share of the female’s lifetime labor earnings

in the household’s human wealth. Finally, S
y
n,t represents the share of non-labor earnings

in the household human wealth.

For brevity, we name the coefficients in the equation above as follows

εt = vm,tαm,t + vf ,tαf ,t + vn,tαn,t (A.6)
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where

αm,t =
S
y
m,tπt(1 +γhm,wm) + S

y
f ,tπtγhf ,wm − S

c
p,tγp,wm − S

c
m,tγm,wm − S

c
f ,tγf ,wm

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

(A.7)

αf ,t =
S
y
f ,tπt(1 +γhf ,wf ) + S

y
m,tπtγhm,wf − S

c
p,tγp,wf − S

c
m,tγm,wf − S

c
f ,tγf ,wf

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

(A.8)

αn,t =
S
y
n,tπt

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t − S

y
m,tπtγhm,λ − S

y
f ,tπtγhf ,λ

(A.9)

Thus we can write the growth rate in marginal utility of wealth, and wages in terms of

permanent and transitory earnings shocks as follows


∆ lnλt+1

∆wm,t+1

∆wf ,t+1

 =


αm,t+1 αf ,t+1 αn,t+1 0 0

1 0 0 1 0

0 1 0 0 1





vm,t+1

vf ,t+1

vn,t+1

∆um,t+1

∆uf ,t+1


(A.10)

We plug (A.5) into (A.10)



∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


=



γp,λ γp,wm γp,wf

γm,λ γm,wm γm,wf

γf ,λ γf ,wm γf ,wf

γhm,λ γhm,wm γhm,wf

γhf ,λ γhf ,wm γhf ,wf




αm,t+1 αf ,t+1 αn,t+1 0 0

1 0 0 1 0

0 1 0 0 1





vm,t+1

vf ,t+1

vn,t+1

∆um,t+1

∆uf ,t+1


(A.11)
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∆pt+1

∆mt+1

∆ft+1

∆hm,t+1

∆hf ,t+1


=



γp,λαm,t+1 +γp,wm γp,λαf ,t+1 +γp,wf γp,λαn,t+1 γp,wm γp,wf

γm,λαm,t+1 +γm,wm γm,λαf ,t+1 +γm,wf γm,λαn,t+1 γm,wm γm,wf

γf ,λαm,t+1 +γf ,wm γf ,λαf ,t+1 +γf ,wf γf ,λαn,t+1 γf ,wm γf ,wf

γhm,λαm,t+1 +γhm,wm γhm,λαf ,t+1 +γhm,wf γhm,λαn,t+1 γhm,wm γhm,wf

γhf ,λαm,t+1 +γhf ,wm γhf ,λαf ,t+1 +γhf ,wf γhf ,λαn,t+1 γhf ,wm γhf ,wf





vm,t+1

vf ,t+1

vn,t+1

∆um,t+1

∆uf ,t+1


(A.12)

In section 8.2, we consider a special case where the female does not work and we also

ignore non-labor income. Thus αf ,t = 0 and αn,t = 0. In addition αm,t is modified as

follows

αm,t =
πt(1 +γhm,wm) +−Scp,tγp,wm − S

c
m,tγm,wm − S

c
f ,tγf ,wm

γp,λS
c
p,t +γm,λS

c
m,t +γf ,λS

c
f ,t −πtγhm,λ

(A.13)

Thus the system of equations of A.12 is modified as follows

∆pt+1 = (γp,λαm,t+1 +γp,wm)vm,t+1 +γp,wm∆um,t+1

∆mt+1 = (γm,λαm,t+1 +γm,wm)vm,t+1 +γm,wm∆um,t+1

∆ft+1 = (γf ,λαm,t+1 +γf ,wm)vm,t+1 +γf ,wm∆um,t+1

∆hm,t+1 = (γh,λαm,t+1 +γhm,wm)vm,t+1 +γh,wm∆um,t+1
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APPENDIX B

ADDITIONAL FIGURES

Figure B.1: The evolution of the level of consumption
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Figure B.2: The household’s earnings distributions used in the simulation

The pareto weight is set to 0.5. The subsistence levels are the same
across gender am = af = −2. The spouses are heterogeneous in
terms of risk aversion in the sense that the female is more risk
averse, γm = 1.25 and γf = 2.5. Due to the heterogeneity in
preferences, as proposition 3 implies, the optimal consumption
functions cross.

Figure B.3: The dependence of the critical value of the uniform band to the size of grid

The graph demonstrates how the critical value corresponding to
the Sup-t uniform band depends on the size of bins of total private
consumption. There is an increasing relationship between the size
of the grid and the critical values. This pattern contributes to the
widening of the uniform band as the grid size increases.
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Figure B.4: The uniform band sensitivity to the size of grid

The band demonstrate the 90 percent uniform band. The uniform
band is constructed using the Sup-t band by discretizing the
support of total private consumption. k denotes the size of the
grid. As the size of the grid increases the band and point estimate
of the function becomes less smooth. Also as the grid size increases,
the band becomes wider because the number of observations in
each bin would decrease. However, the quantitative results do not
depend on grid size.
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Figure B.5: Evolution of share of physical wealth in the lifecycle

The share of physical wealth from total wealth follows an
increasing pattern in the lifecycle.
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APPENDIX C

ADDITIONAL TABLES

Table C.1: The autocovariance table of earnings growth

Group 1 Group 2 Group 3

var(∆yt) 0.089 0.089 0.071
var(∆ym,t) 0.041 0.040 0.036
var(∆yf ,t) 0.130 0.108 0.070
cov(∆yt∆ym,t) 0.035 0.034 0.029
cov(∆yt∆yf ,t) 0.032 0.025 0.015
cov(∆ym,t∆yf ,t) 0.005 0.005 0.004
cov(∆yt∆yt+1) -0.030 -0.035 -0.023
cov(∆ym,t∆ym,t+1) -0.010 -0.011 -0.010
cov(∆yf ,t∆yf ,t+1) -0.018 -0.009 -0.001

The groups are the terciles of the husband’s age
distribution, in that age groups are as follows: ≤
35, 36− 42, and 43 ≥.

Table C.2: The autocovariance table of earnings growth

Group 1 Group 2 Group 3

var(∆yt) 0.089 0.089 0.071
var(∆ym,t) 0.041 0.040 0.036
var(∆yf ,t) 0.130 0.108 0.070
cov(∆yt∆ym,t) 0.035 0.034 0.029
cov(∆yt∆yf ,t) 0.032 0.025 0.015
cov(∆ym,t∆yf ,t) 0.005 0.005 0.004
cov(∆yt∆yt+1) -0.030 -0.035 -0.023
cov(∆ym,t∆ym,t+1) -0.010 -0.011 -0.010
cov(∆yf ,t∆yf ,t+1) -0.018 -0.009 -0.001

The groups are the terciles of the husband’s age
distribution, in that age groups are as follows: ≤
35, 36− 42, and 43 ≥.

167



Table C.3: The autocovariance table of wage growth

Group 1 Group 2 Group 3

var(∆wm,t) 0.071 0.067 0.065
var(∆wf ,t) 0.042 0.040 0.035
cov(∆wm,t∆wf ,t) 0.006 0.003 0.004
cov(∆wm,t∆wm,t+1) -0.027 -0.023 -0.026
cov(∆wf ,t∆wf ,t+1) -0.017 -0.013 -0.012

The groups are the terciles of the husband’s age
distribution, in that age groups are as follows: ≤
35, 36− 42, and 43 ≥.

Table C.4: The autocovariance table of consumption growth

Group 1 Group 2 Group 3

var(∆ct) 0.146 0.130 0.140
var(∆cp,t) 0.199 0.162 0.163
var(∆cm,t) 0.403 0.363 0.341
var(∆cf ,t) 0.545 0.470 0.482
cov(∆ct∆cp,t) 0.137 0.116 0.129
cov(∆ct∆cm,t) 0.076 0.068 0.067
cov(∆ct∆cf ,t) 0.081 0.057 0.059
cov(∆cp,t∆cm,t) 0.004 0.010 0.012
cov(∆cp,t∆cf ,t) 0.015 0.006 0.008
cov(∆cm,t∆cf ,t) 0.158 0.139 0.134
cov(∆ct∆ct+1) -0.058 -0.054 -0.060
cov(∆cp,t∆cp,t+1) -0.077 -0.070 -0.069
cov(∆cm,t∆cm,t+1) -0.158 -0.139 -0.149
cov(∆cf ,t∆cf ,t+1) -0.223 -0.171 -0.185

The groups are the terciles of the husband’s age
distribution, in that age groups are as follows:
≤ 35, 36− 42, and 43 ≥.
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Table C.5: Estimation of partial insurance parameters with ”After Tax” total household
earnings

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.021∗∗∗ 0.028∗∗∗ 0.021∗∗∗ 0.022∗∗∗

(7.38) (8.90) (7.34) (7.91)
σ2
u 0.025∗∗∗ 0.017∗∗∗ 0.025∗∗∗ 0.023∗∗∗

(8.19) (4.89) (8.01) (7.85)
θ 0.216

(1.50)
φ 0.258∗∗∗

(4.31)
ψ 0.006

(0.16)
σ2
η 0.023∗∗∗

(8.10)
φm 0.346∗∗∗

(3.25)
ψm -0.057

(-0.80)
σ2
ηm 0.072∗∗∗

(6.76)
φf 0.152

(1.36)
ψf -0.029

(-0.44)
σ2
ηf 0.108∗∗∗

(7.58)
φp 0.211∗∗∗

(3.28)
ψp 0.038

(0.79)
σ2
ηp 0.034∗∗∗

(9.08)
ρ
η
m,f 0.180∗∗∗

(18.40)
ρ
η
p,m 0.021∗∗∗

(4.35)
ρ
η
p,f 0.023∗∗∗

(4.02)
N 13601 13601 14980 14877
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Results estimated using GMM and standard errors clustered at the household level.
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Table C.6: Estimation of partial insurance parameters with total household earnings and
direct consumption data

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.025∗∗∗ 0.033∗∗∗ 0.025∗∗∗ 0.025∗∗∗

(6.17) (8.54) (6.05) (6.12)
σ2
u 0.034∗∗∗ 0.026∗∗∗ 0.035∗∗∗ 0.035∗∗∗

(6.91) (4.79) (7.01) (7.06)
θ 0.144

(1.33)
φ 0.260∗∗∗

(4.16)
ψ -0.013

(-0.60)
σ2
η 0.027∗∗∗

(9.44)
φm 0.276∗∗∗

(2.95)
ψm -0.016

(-0.38)
σ2
ηm 0.065∗∗∗

(6.46)
φf 0.109

(1.10)
ψf -0.036

(-0.79)
σ2
ηf 0.096∗∗∗

(7.44)
φp 0.244∗∗∗

(3.51)
ψp -0.008

(-0.27)
σ2
ηp 0.040∗∗∗

(8.59)
ρ
η
m,f 0.128∗∗∗

(15.64)
ρ
η
p,m 0.000

(0.08)
ρ
η
p,f 0.004

(0.83)
N 14737 14737 15019 15012
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Results estimated using GMM and standard errors clustered at the household level.
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Table C.7: Estimation of partial insurance parameters with total growth rates (without
taking the residuals)

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.025∗∗∗ 0.026∗∗∗ 0.025∗∗∗ 0.025∗∗∗

(7.52) (9.17) (7.34) (7.44)
σ2
u 0.042∗∗∗ 0.041∗∗∗ 0.042∗∗∗ 0.041∗∗∗

(10.07) (9.31) (10.05) (9.98)
θ 0.011

(0.23)
φ 0.240∗∗∗

(4.24)
ψ -0.001

(-0.06)
σ2
η 0.019∗∗∗

(7.04)
φm 0.309∗∗∗

(2.97)
ψm -0.020

(-0.50)
σ2
ηm 0.048∗∗∗

(6.02)
φf 0.118

(1.13)
ψf -0.021

(-0.51)
σ2
ηf 0.072∗∗∗

(6.76)
φp 0.207∗∗∗

(3.45)
ψp 0.019

(0.71)
σ2
ηp 0.027∗∗∗

(7.43)
ρ
η
m,f 0.134∗∗∗

(18.66)
ρ
η
p,m 0.001

(0.45)
ρ
η
p,f 0.003

(0.66)
N 20552 20552 21817 21757
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Results estimated using GMM and standard errors clustered at the household level.
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Table C.8: Estimation of partial insurance parameters with only nondurable
part of consumption

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.025∗∗∗ 0.033∗∗∗ 0.024∗∗∗ 0.025∗∗∗

(6.01) (8.27) (5.83) (6.15)
σ2
u 0.034∗∗∗ 0.026∗∗∗ 0.033∗∗∗ 0.030∗∗∗

(6.81) (4.59) (6.62) (6.21)
θ 0.147

(1.32)
φ 0.221∗∗∗

(3.63)
ψ 0.000

(0.01)
σ2
η 0.024∗∗∗

(8.48)
φm 0.309∗∗∗

(2.94)
ψm -0.037

(-0.66)
σ2
ηm 0.066∗∗∗

(6.01)
φf 0.119

(1.13)
ψf -0.026

(-0.46)
σ2
ηf 0.107∗∗∗

(7.22)
σ2
me,cf 0.268∗∗∗

(20.61)
φp 0.188∗∗∗

(3.18)
ψp 0.038

(1.07)
σ2
ηp 0.034∗∗∗

(8.72)
ρ
η
m,f 0.190∗∗∗

(18.54)
ρ
η
p,m 0.023∗∗∗

(4.44)
ρ
η
p,f 0.026∗∗∗

(3.62)
N 13670 13670 13934 13905
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Results estimated using GMM and standard errors clustered at the household level.
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Table C.9: Estimation of partial insurance parameters with inclusion of the change in
assets in the first stage

(1) (2) (3) (4)
iid Transitory MA(1) Transitory Total Consumption Consumption Breakdown

σ2
v 0.025∗∗∗ 0.033∗∗∗ 0.024∗∗∗ 0.025∗∗∗

(6.17) (8.54) (6.00) (6.24)
σ2
u 0.034∗∗∗ 0.026∗∗∗ 0.034∗∗∗ 0.032∗∗∗

(6.91) (4.79) (6.82) (6.54)
θ 0.144

(1.33)
φ 0.243∗∗∗

(4.09)
ψ -0.002

(-0.06)
σ2
η 0.024∗∗∗

(8.08)
φm 0.310∗∗∗

(2.96)
ψm -0.026

(-0.50)
σ2
ηm 0.072∗∗∗

(6.73)
φf 0.130

(1.24)
ψf -0.027

(-0.52)
σ2
ηf 0.109∗∗∗

(7.59)
φp 0.198∗∗∗

(3.37)
ψp 0.029

(0.84)
σ2
ηp 0.034∗∗∗

(9.08)
ρ
η
m,f 0.179∗∗∗

(18.34)
ρ
η
p,m 0.021∗∗∗

(4.25)
ρ
η
p,f 0.023∗∗∗

(4.04)
N 14737 14737 15029 14999
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Results estimated using GMM and standard errors clustered at the household level.
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Table C.10: The matched moments in the SMM estimation

Data Moments Model Moments

∆c2m,t 0.4684 0.4375
∆cm,t∆cp,t 0.6354 0.5822
∆cm,t∆yt 0.1913 0.1838
∆cm,t∆cm,t−1 0.0213 0.0239
∆c2p,t 0.0231 0.0214
∆cp,t∆yt 0.0061 0.0064
∆cp,t∆cp,t−1 0.0003 0.0004
∆c2f ,t 0.0066 0.0064
∆cf ,t∆cp,t -0.1967 -0.2073
∆cf ,t∆yt -0.2619 -0.2801
∆cf ,t∆cf ,t−1 -0.0782 -0.0805

The moments that matched in the simulated
method of moments estimates.
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Table C.11: Comparing the magnitude of the risk-aversion heterogeneity and the threat
of divorce mechanism in explaining the gap in passthroughs including both directions

(1) (2) (3) (4) (5)
Mechanism Predictor Direction Estimates of The Difference from

Gap in Passthroughs Full Sample
Risk Aversion Human Wealth High 0.250∗ 0.048
Heterogeneity Ratio (0.079) (0.334)

[ 23%]

Risk Aversion Human Wealth Low 0.121 -0.082
Heterogeneity Ratio (0.203) (0.285)

[ -40%]

Threat of Marital Unhappy 0.287∗ 0.084
Divorce Happiness (0.057) (0.270)

[ 41%]

Threat of Marital Happy 0.135 - 0.068
Divorce Happiness (0.184) (0.294)

[-33 %]

Threat of Number of Low 0.484∗∗ 0.281
Divorce Children (0.040) (0.127)

[138 %]

Threat of Number of High 0.049 -0.154∗

Divorce Children (0.339) (0.049)
[ -76%]

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

To compare the relative magnitude of the effect of the mechanisms, the table collects the
estimates of the gap in passthroughs that can be attributed to each one of the proposed
mechanisms. The first column specifies the mechanism. The second column reports the
predictor according to which we divide the sample in order to obtain the subsample for
which the presence of a certain mechanism is strengthened or weakened. The fourth column
reports the estimates of the gap in passthroughs in the specified subsample. The fifth
column reports the difference of the gap in the passthrough estimate between the second
column and the full sample estimate. This difference is an indication of the strength of the
mechanism in widening or narrowing the gap in passthroughs. The p-values are reported
in parentheses and are calculated by block bootstrap. The numbers in brackets report the
relative differences in terms of percentage points.
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Table C.12: The effect of the threat of divorce mechanism after controlling for the
risk-aversion heterogeneity mechanism with the number of children as the predictor of
divorce

(Smaller Gap) (Larger Gap)
High Human Wealth High Human Wealth High Human Wealth

High Number of Children Low Number of Children
Subsamples 0.080 0.250∗ 0.792

(0.494) (0.079) (0.429)

Differences - 0.171 0.541
(0.488) (0.451)
[- 68%] [216 %]

Observations 4091 7501 2245
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the level of heterogeneity in risk
aversion. In particular, we focus on the sample in which the heterogeneity is
higher than the full sample. The second column reports the gap in passthrough
coefficients in this controlling subsample. The controlling subsample conditions on
the households with a higher ratio of human wealth to physical wealth for the male,
namely the below-median observations. The table uses the number of children as
the predictor of divorce. The first and third columns report the gap in passthrough
between the two groups within the controlling subsample that have differential
propensity to divorce. The first column is the group with a smaller propensity to
divorce and the third column is the group with a larger propensity to divorce. One
expects the overall gap in passthrough coefficients to be increasing from the first
column to the third column. The differences row reports the difference of the gap in
the passthrough between the first and third column from the baseline conditioning
subgroup in the second column. The p-values are reported in parentheses and are
calculated by block bootstrap. The numbers in brackets report the relative differences
in terms of percentage points.
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Table C.13: The effect of the risk-aversion heterogeneity mechanism after controlling for
the thereat of divorce mechanism with the number of children as the predictor of divorce

(Smaller Gap) (Larger Gap)
Low Number of Children Low Number of Children Low Number of Children

Low Human Wealth High Human Wealth
Subsamples 0.162 0.484∗∗ 0.792

(0.245) (0.040) (0.429)

Differences - 0.322 0.308
(0.133) (0.473)
[- 66%] [64 %]

Observations 1896 4141 2245
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the intensity of the threat to divorce by
the female. In particular, we focus on the sample in which the propensity to divorce
is higher and subsequently the threat of divorce is more substantial. The second column
reports the gap in passthrough coefficients in this controlling subsample. The controlling
subsample conditions on households with lower numbers of children. Specifically, the
households with no children or at most one child. The first and third columns report
the gap in passthrough between the two groups within the controlling subsample that
have differential levels of risk-aversion heterogeneity. The table uses the male’s ratio of
human wealth to physical wealth as the predictor of risk-aversion heterogeneity. The first
column is the group with a smaller ratio of human wealth to physical wealth and the third
column is the group with a larger ratio of human wealth to physical wealth. One expects
the overall gap in passthrough coefficients to be increasing from the first column to the
third column. The differences row reports the difference of the gap in the passthrough
between the first and third columns from the baseline conditioning subgroup in the
second column. The p-values are reported in parentheses and are calculated by block
bootstrap. The numbers in brackets report the relative differences in terms of percentage
points.
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Table C.14: The effect of the threat of divorce mechanism after controlling for the
risk-aversion heterogeneity mechanism with marital relationship quality as a predictor
of divorce: controlling at lower levels of risk-aversion heterogeneity

(Smaller Gap) (Larger Gap)
Low Human Wealth Low Human Wealth Low Human Wealth

Happy Marriage Unhappy Marriage
Subsamples 0.038 0.121 0.253

(0.456) (0.203) (0.141)

Differences - 0.083 0.132
(0.400) (0.228)
[- 69 %] [109 %]

Observations 3125 7500 2174
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the level of heterogeneity
in risk aversion. In particular we focus on the sample in which the
heterogeneity is higher than the full sample. The second column reports
the gap in passthrough coefficients in this controlling subsample. The
controlling subsample conditions on households with a lower ratio of
human wealth to physical wealth for the male, namely the below-median
observations. The table uses self-reported happiness about the marital
relationship as the predictor of divorce. The first and third columns report
the gap in passthrough between the two groups within the controlling
subsample that have a differential propensity to divorce. The first column
is the group with a smaller propensity to divorce and the third column
is the group with a larger propensity to divorce. One expects the overall
gap in passthrough coefficients to be increasing from the first column to
the third column. The differences row reports the difference of the gap
in the passthrough between the first and third column from the baseline
conditioning subgroup in the second column. The p-values are reported
in parentheses and are calculated by block bootstrap. The numbers in
brackets report the relative differences in terms of percentage points.
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Table C.15: The effect of the risk-aversion heterogeneity mechanism after controlling
for the thereat of divorce mechanism with marital relationship quality as predictor of
divorce: controlling at less substantial levels of thereat of divorce

(Smaller Gap) (Larger Gap)
Happy Marriage Happy Marriage Happy Marriage

Low Human Wealth High Human Wealth
Subsamples 0.038 0.135 0.187

(0.456) (0.184) (0.216)

Differences - 0.096 0.053
(0.381) (0.376)
[- 71%] [39 %]

Observations 3125 9405 3376
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the intensity of the
threat to divorce by the female. In particular we focus on the sample in
which the propensity to divorce is higher and subsequently the threat
of divorce is more substantial. The second column reports the gap in
passthrough coefficients in this controlling subsample. The controlling
subsample conditions on households with higher levels of satisfaction
in their marital relationship. The first and third columns report the
gap in passthrough between the two groups within the controlling
subsample that have differential levels of risk-aversion heterogeneity.
The table uses the male’s ratio of human wealth to physical wealth as the
predictor of risk-aversion heterogeneity. The first column is the group
with a smaller ratio of human wealth to physical wealth and the third
column is the group with a larger ratio of human wealth to physical
wealth. One expects the overall gap in passthrough coefficients to be
increasing from the first column to the third column. The differences
row reports the difference of the gap in the passthrough between the
first and third column from the baseline conditioning subgroup in
the second column. The p-values are reported in parentheses and are
calculated by block bootstrap. The numbers in brackets report the
relative differences in terms of percentage points.
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Table C.16: The effect of the threat of divorce mechanism after controlling for the
risk-aversion heterogeneity mechanism with the number of children as the predictor of
divorce: controlling at lower levels of risk-aversion heterogeneity

(Smaller Gap) (Larger Gap)
Low Human Wealth Low Human Wealth Low Human Wealth

High Number of Children Low Number of Children
Subsamples 0.003 0.121 0.162

(0.493) (0.203) (0.245)

Differences - 0.117 0.041
(0.237) (0.431)
[- 96%] [34 %]

Observations 3330 7500 1896
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the level of heterogeneity in risk
aversion. In particular, we focus on the sample in which the heterogeneity is
higher than the full sample. The second column reports the gap in passthrough
coefficients in this controlling subsample. The controlling subsample conditions on
the households with a lower ratio of human wealth to physical wealth for the male,
namely the below-median observations. The table uses the number of children as
the predictor of divorce. The first and third columns report the gap in passthrough
between the two groups within the controlling subsample that have differential
propensity to divorce. The first column is the group with a smaller propensity to
divorce and the third column is the group with a larger propensity to divorce. One
expects the overall gap in passthrough coefficients to be increasing from the first
column to the third column. The differences row reports the difference of the gap in
the passthrough between the first and third column from the baseline conditioning
subgroup in the second column. The p-values are reported in parentheses and
are calculated by block bootstrap. The numbers in brackets report the relative
differences in terms of percentage points.
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Table C.17: The correlation of hours within gender

Levels Changes

Male Female Male Female

Unconditional
Labor Supply- Leisure -0.733 -0.109 -0.751 -0.249
Labor Supply- Household Production -0.159 -0.616 -0.209 -0.436
Leisure- Household Production -0.514 -0.604 -0.447 -0.746
Conditional on female’s employment
Labor Supply- Leisure -0.743 -0.284 -0.783 -0.364
Labor Supply- Household Production -0.166 -0.449 -0.220 -0.449
Leisure- Household Production -0.494 -0.692 -0.395 -0.650

The evidence suggests that there is complementarity between the male’s
and female’s labor supply, leisure, and household production.

Table C.18: The correlation of hours across gender - Levels

Female Labor Female Female Household
Supply Leisure Production

Unconditional
Male Labor Supply -0.003 -0.090 0.081
Male Leisure 0.041 0.314 -0.275
Male Household Production -0.072 -0.321 0.326
Conditional on female’s employment
Male Labor Supply 0.091 -0.102 0.032
Male Leisure -0.123 0.347 -0.218
Male Household Production 0.030 -0.358 0.318

The evidence suggests that there is complementarity between the male’s and
female’s labor supply, leisure, and household production.

181



Table C.19: The correlation of hours across gender - Changes

Female Labor Female Female Household
Supply Leisure Production

Unconditional
Male Labor Supply 0.026 -0.081 0.057
Male Leisure -0.019 0.221 -0.175
Male Household Production -0.002 -0.204 0.194
Conditional on female’s employment
Male Labor Supply 0.042 -0.089 0.050
Male Leisure -0.069 0.207 -0.122
Male Household Production 0.058 -0.175 0.125

The evidence suggests that there is complementarity between the male’s and
female’s labor supply, leisure, and household production.
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Table C.20: The effect of the risk-aversion heterogeneity mechanism after controlling for the thereat of divorce mechanism
with the number of children as the predictor of divorce: controlling at less substantial levels of thereat of divorce

(Smaller Gap) (Larger Gap)
High Number of Children High Number of Children High Number of Children

Low Human Wealth High Human Wealth
Subsamples 0.003 0.049 0.080

(0.493) (0.339) (0.494)

Differences - 0.045 0.031
(0.400) (0.498)
[- 91%] [63 %]

Observations 3330 7521 4091
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In all three columns of the table, we control for the intensity of the threat to divorce by the
female. In particular, we focus on the sample in which the propensity to divorce is lower
and subsequently the threat of divorce is less substantial. The second column reports the
gap in passthrough coefficients in this controlling subsample. The controlling subsample
conditions on households with a higher number of children, namely two or more. The
first and third columns report the gap in passthrough between the two groups within the
controlling subsample that have differential levels of risk-aversion heterogeneity. The table
uses the male’s ratio of human wealth to physical wealth as the predictor of risk-aversion
heterogeneity. The first column is the group with a smaller ratio of human wealth to
physical wealth and the third column is the group with a larger ratio of human wealth
to physical wealth. One expects the overall gap in passthrough coefficients to be increasing
from the first column to the third column. The differences row reports the difference
of the gap in the passthrough between the first and third columns from the baseline
conditioning subgroup in the second column. The p-values are reported in parentheses and
are calculated by block bootstrap. The numbers in brackets report the relative differences
in terms of percentage points.
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Table C.21: The correlation of hours and different kind of consumption - Levels

Male Private Female Private Children Private Pure Public

Male Labor Supply 0.098 0.031 0.053 0.073
Male Leisure -0.002 -0.016 0.027 -0.012
Male Household Production -0.122 -0.021 -0.099 -0.070
Female Labor Supply 0.046 0.198 0.142 0.048
Female Leisure 0.026 -0.000 0.030 0.029
Female Household Production -0.062 -0.163 -0.129 -0.056

There is strong correlation between between the male’s and female’s labor supply and their
respective private consumption. The female’s labor supply is also strongly correlated with
spending on children. Also, there is strong negative association between the male’s and female’s
household production and spending on children, suggesting substitutability between time and
money in terms of investment in children.

Table C.22: The correlation of hours and different kind of consumption - Changes

Male Private Female Private Children Private Pure Public

Male Labor Supply 0.018 0.003 0.004 0.007
Male Leisure -0.005 -0.014 -0.010 -0.001
Male Household Production -0.017 0.018 0.006 -0.008
Female Labor Supply 0.020 0.063 0.028 0.017
Female Leisure 0.003 -0.012 -0.017 0.003
Female Household Production -0.017 -0.032 -0.001 -0.014

The correlation in changes are much weaker. However, there is still some evidence suffusing
complementarity between private consumption and labor supply for both genders. The
complementarity between female’s labor supply and spending on children also survives.
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