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Abstract
The traditional expectation that married women should be homemakers precludes
some married women from pursuing their comparative advantage in the labor market
and discourages education. I quantify the aggregate economic consequences of gender
norms in marriage, accounting for selection into education, marriage, and labor force
participation. Relative to similar single women, married women of 1940 faced a norms
wedge that acted as a 44% tax on market wage. By 2010, the norms wedge fell to 14%.
Had norms remained at the level of 1940, the total market and home output of the
current day would have been 5.5% lower.
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Introduction

Many women shift their time from the labor market to home production upon marriage
(Lundberg and Pollak, 2007). If there are efficiency reasons to specialize between incomegenerating activity and home production, this shift might enhance productivity (Becker,
1981, 1991; Pollak, 2013). On the contrary, the shift might also represent misallocation.
The need to fulfill the traditional gender role of the homemaker, who stays home to look
after the household, might prevent some married women from following their comparative
advantage and working in the labor market.
By how much do traditional gender norms in marriage constrain aggregate output? This
paper quantifies the effect on aggregate output of the change in the “homemaker” gender
role, in the U.S. between 1940 and 2010. While there is ample micro evidence on how gender
roles curtail the market work of women (e.g. Field et al., 2020; Couprie et al., 2020; Bedi
et al., 2021), little is known about the aggregate implications of gender norms. Existing
papers on the aggregate output implications of gender differences such as labor market and
educational market discrimination (Hsieh et al., 2019) and nonmarket time (Erosa et al.,
2022) do not distinguish between married and single women, despite crucially disparate
labor market outcomes and trends over time (Goldin, 2006; Blau and Kahn, 2007). The
literature on the intersection of Macroeconomics and Family Economics does place emphasis
on how marriage and family are critical for understanding various aggregate outcomes –
business cycles, income inequality, fertility, labor supply, savings, long-run development, and
political institutions (see Doepke and Tertilt (2016) for an overview) – yet few build the
connection between gender roles and output. My contribution is to fill this gap.
I develop a model featuring education, marriage, and labor supply choices to quantify
the consequences of gender roles in marriage. Gender roles are measured, through the lens
of the model, as a composite force that makes the labor force participation of married
women diverge from that of similar single women,1 besides the wage differentials.2 The
model structure is validated by a reduced-form analysis, which uses county-level variation
in World War 2 casualties that increased female labor force participation and consequently
1

I compare, for example, university-educated married women with one child under the age of 5 and
university-educated single women with one child under the age of 5.
2
As a catch-all term, the norms wedges encapsulate many different factors affecting married women’s
labor force participation differently from single women’s. When I discuss the calibrated values of the norms
wedges in section 4.3, I argue how many of these factors fall under the broad concept of homemaker norms
for married women. I also address the major disparities unrelated to norms: income effects arising from
husband’s earnings, tax advantages for married individuals (Guner, Kaygusuz, and Ventura, 2012; Kleven,
Kreiner, and Saez, 2009; Blundell, Graber, and Mogstad, 2015; Gayle and Shephard, 2019), and differing
child-bearing prospects.

2

weakened traditional gender norms. The model is matched to the education, marriage, and
labor force participation patterns in the U.S. decennial census, decade by decade, to track
how the magnitude of gender roles changes over time. With the model, I then compute
counterfactuals to determine by how much aggregate output is affected by changing gender
roles and dissect the underlying channels.
My central finding is that gender roles have changed significantly in the U.S. and that
gender norms have important output effects. If gender norms had stayed at the level of
1940, aggregate market output in 2000 would be lower by 9.0% and aggregate total (market
and nonmarket) output would be lower by 5.5%. To gauge the magnitude of these results,
I compare them to the output effect of another counterfactual: if married women of 2000
made labor force participation choices based on 1940 wages and home productivities. I find
that cultural forces have nearly 80% of the effect of economic forces.
To establish these findings, I start by presenting empirical facts that motivate my focus
on traditional gender roles as the distinguishing factor between married and single women.
I use the U.S. decennial census to establish the first fact: married women’s labor force
participation that is not accounted for by standard observables, such as age, education,
race, and the number of children, rises over time to catch up with the stable counterpart
for single women. The disparate trend highlights the importance of unobservable variables
as drivers of married women’s labor force participation, including traditional gender roles
that affect married women but not single women. The second fact, derived from the Panel
Survey of Income Dynamics (1968-2015), is that individuals undergo stark changes in their
time use right in the first year of marriage. The share of housework hours3 relative to paid
work hours falls sharply for men and rises sharply for women getting married in the 1970s.
For later marriages, however, there are no such sharp changes upon marriage. This finding
highlights that being married shifts the responsibility of house chores to women, but in a
way that weakens over time.
With these motivating facts in mind, I develop a structural model for two purposes.
I first use it as a measurement tool to quantify by how much gender roles affect married
women’s labor supply choice, featured as a parameter in the model. Then I use the model
to conduct counterfactuals to gauge the importance of gender roles in marriage for various aggregate measures related to labor supply, earnings, marriage, education, and most
importantly, output.
Individuals in my model make three sets of choices over the course of their life cycle.
First, individuals choose their level of education as a forward-looking investment decision.
3

The answer to the question, “About how much time does (he/she) (do you) spend on this housework in
an average week–I mean time spent cooking, cleaning, and other work around the house?”
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Second, they enter the marriage market, a frictionless transferable utility setup in the style of
Becker (1973), where individual types are defined by their education levels. They decide on
which spousal type to get married to or to stay single, and then draw a family composition
category (i.e., number of children) according to match-specific empirical probabilities. Third,
individuals draw market and home abilities, and households make the dichotomous labor
supply choice of whether to work in the market or on home production for each individual.
Gender roles are modeled as a disutility that a married couple gets when the wife works in
the market (Akerlof and Kranton, 2000; Bertrand, Kamenica, and Pan, 2015). This disutility
factors into the wife’s labor supply decision as a “norms wedge” that lowers the value of her
market wage. Therefore in my setup, gender roles directly affect labor supply choice, and
also indirectly affect marriage and educational choice in anticipation.
My theoretical contribution is to build a tractable general equilibrium model with closedform solutions, while maintaining flexibility to account for key secular trends. The closedform solutions are powerful as they lay out precisely how the three decisions are interconnected and elucidate the parameter identification procedure. To do so, I adopt a tractable
form of selection into labor activity by individuals with heterogeneous abilities, commonly
used in the Trade literature (Eaton and Kortum, 2004; Hsieh et al., 2019). The novelty
of my model is to extend this form of selection, previously only used to study individual
choices, into a model of household decision-making, and to seamlessly integrate the resulting household economic utilities into standard models of educational choice and marriage
market matching (Choo and Siow, 2006; Chiappori, Salanié, and Weiss, 2017; Chiappori,
Costa-Dias, and Meghir, 2018).
I calibrate the model to match the education, marriage, labor force participation patterns
in the U.S. decennial census decade by decade, assuming that the data is a reflection of the
model equilibrium. The practical advantage of my model is that it is not demanding on
the data, as the only variables needed are market wage, labor force participation, marital
status, education and children, all of which become available from 1940.4 As the model is
fitted decade by decade, model parameters other than norms wedges flexibly account for
secular changes in the gender wage gap, gender differences in home productivity, propensity
of marriage, assortativeness of marriage matching by education, and educational attainment.
I find that married women faced a 44% norms wedge on the market wage in 1940, which
declined to 14-15% by 2000 and 2010. To cross-check whether these wedges correlate with
more conventional measures of gender norms, I repeat the calibration at the state level
4

This feature of the model implies that the model can be easily applied to many other settings. Lee
(2021) takes the model to 16 countries using the IPUMS International database, to examine cross-country
differences in gender norms wedges.

4

and regress state-level averages of the norms wedges on the state-level average answers to
attitudinal surveys related to gender roles in marriage.5 I verify that the states that answer
more conservatively in attitudinal surveys are also the ones with higher norms wedges.
I use the model to conduct a counterfactual, where I consider what would have happened
in 2000, had gender norms not changed since 1940. First, the average years of schooling of
men and women drop by 2.1% and 5.5%, respectively. This is the result of marriage becoming
less attractive and thus the marriage market returns to education falling. The marriage rate
indeed falls by a third. The labor market returns to education also affects women’s education
choices, but in the opposite way. Women with the highest education and therefore wages
are the first to drop out of marriage, so for these women with a low likelihood of marriage,
the likelihood of working actually increases. Women with the lowest education, on the other
hand, still have a good chance of getting married, so their likelihood of working falls with
more conservative norms. Indeed, married women’s labor force participation and cumulative
market earnings drop by 34.1% and 28.2%, respectively. In essence, the labor market returns
for women get steeper in education. The offsetting effect explains why the drop in schooling
is stronger for men than for women. The double forces of lower human capital accumulation
overall and greater misallocation of the market talent of married women add up to a drop in
total aggregate market output by 9.0% and a drop in total market and nonmarket output
by 5.5%. The finding of smaller effects on output than on labor force participation echoes
Hsieh et al. (2019)’s findings on the effects of occupation preferences that vary by gender.
The counterfactual also implies that the reduction in the gender norms wedges between
1940 and 2010 accounts for many well-documented trends in the U.S.: a) rising married
female labor force participation rate, b) rise in wife’s share of household income, c) growing
educational attainment of both men and women, and d) increasingly positive selection into
marriage by education of both men and women (Case and Deaton, 2017; Juhn and McCue,
2017; Bar et al., 2018).
Since the counterfactual results depend on the model structure, I next perform a reducedform exercise to validate the model. For lack of a direct test of model predictions when norms
wedges fall, I explore the effects of a shock that indirectly affects norms and check that other
variables change in the expected direction. Inspired by Fernández et al. (2004), I consider
WW2 draftee casualties as a temporary positive shock to female labor force participation
that propagates over the long term through weaker gender norms. Underlying this story
is the idea of cultural transmission through exposure (Bisin and Verdier, 2000). I employ
5

I put together various surveys in the Roper Polls Database. Questions include whether one approves of
a married woman working if she has a husband capable of supporting her and whether it is more important
for a wife to help her husband’s career than to have one herself, and many others.
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a difference-in-difference estimation strategy on the U.S. decennial census comparing highcasualty counties with low-casualty counties in each decade relative to 1940, the last decade
before the WW2 shock. The results indicate higher female labor force participation in the
high-casualty counties every decade from 1950, but in a way that indicates a spike in 1950,
a slight drop in 1960, and a gradual increase over the next decades. At the same time,
attitudes become gradually less conservative in the high-casualty counties. Other variables,
namely labor force participation by gender and marital status, marriage rate, education,
and wages, gradually evolve in a way that is consistent with model predictions when norms
wedges fall.
The WW2 reduced-form result also allows me to extend the structural model to have
norms evolving dynamically in response to past female labor force participation. Economywide norms evolve in response to economywide female labor force participation in the past
decade, a relationship that I estimate to match the values of the reduced-form coefficients.6
The addition of dynamically responding norms enables me to conduct dynamic counterfactuals, on how a shock would affect the economy over time. A simple policy experiment of
closing the gender wage gap in 2010, shows that the economy of 2010 stabilizes to a different equilibrium with higher female labor force participation and lower norms wedges. The
exercise illustrates how temporary policies encouraging female labor force participation can
have permanent effects.
The analysis in this paper is based on historical data from the United States. Yet,
numerous countries in the world are experiencing similar trends as the U.S.: gender attitudes
are becoming less conservative,7 and married women’s labor force participation is catching
up with single women’s. These countries include not only the richer OECD countries but also
low- and middle-income countries in Eastern Europe and Latin America. At the same time,
one in ten countries of the world still has a lower female labor force participation rate than
1940 U.S. (International Labor Organization, 2019).8 Thus, this paper informs us about
the potential growth consequences and the underlying channels of cultural change in other
countries that currently operate under traditional gender roles or are moving away from it.
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This extension of the model is compatible with how I identified norms wedges previously, as long as
individuals take norms as given and each person does not internalize the effect of their labor supply choice
on the norms of future generations as a whole.
7
Conservativeness in gender attitudes is measured by the fraction agreeing to “When jobs are scarce,
men have more right to a job than women,” asked in the World Values Survey.
8
In light of the U-shaped pattern of female labor force participation over the cycle of economic development (Goldin, 1995; Mammen and Paxson, 2000; Ngai, Olivetti, and Petrongolo, 2020), found with the
inclusion of unpaid family labor, I should clarify that the mentioned ILO statistic pertains only to paid
employment and self-employment.
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Contributions to related literature
A large literature pioneered by Restuccia and
Rogerson (2008) and Hsieh and Klenow (2009) study the aggregate implications of various
forms of misallocation. A growing number of papers focus on gender differences as a source
of misallocation of talent. The most relevant papers are Hsieh et al. (2019), which looks at
gender discrimination in the educational and labor markets distorting occupational choice,
and Erosa et al. (2022), which studies the gender differences in nonmarket time using
married couples only. I add to this literature by focusing primarily on the difference between
married and single women. As I integrate the marriage market matching into the model, I
can explore a new set of channels behind the aggregate output implications, such as selection
into marriage and marriage market returns to education.
I also contribute to a large body of work that seeks to explain the dramatic rise in married
women’s labor force participation in the U.S. The explanations proposed thus far can be
broadly categorized into two branches: technological progress and cultural change. The first
branch includes the invention of birth control pills (Goldin and Katz, 2002), technological
advances in housework (Greenwood et al., 2005), and medical progress in pregnancy-related
conditions (Albanesi and Olivetti, 2016). The latter, on the other hand, includes changes to
divorce laws (Fernández and Wong, 2014), and greater acceptance of working wives by men
(Fernández et al., 2004). I add to the second branch by zooming into gender roles associated
with marriage, and quantifying within a general equilibrium framework its effect on married
women’s labor force participation.
My reduced-form analysis around WW2 casualties also speaks to a growing literature on
how gender roles change. Kuziemko et al. (2018) explore the birth of the first child as a
factor that changes individual’s preferences, and Fogli and Veldkmap (2011) and Fernández
(2013) model gender roles changing as a result of social learning about the uncertain costs of
working. My contribution is to tie the structural model and the reduced-form results together
to estimate how norms wedges change in response to past female labor force participation.
In addition, I augment the model with this estimated relationship to illustrate how one-off
policies can have long-lasting consequences through the dynamic evolution of norms.
Roadmap The rest of the paper flows as follows. Section 2 describes empirical facts that
motivate my focus on the distinction between married and single women’s labor supply. The
structural model in section 3 makes explicit this difference. Section 4 describes the data and
the calibration procedure and discusses the calibration results. Section 5 quantifies the effect
of changes in gender norms through the lens of the model. Section 6 presents reduced-form
results for model validation and a dynamic extension to the model. Section 7 concludes.
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Motivating Facts

This section presents descriptive facts that motivate why it is important to study gender
roles in marriage.

2.1

Married vs. single “unexplained” female labor force participation

Figure 1 compares the path of the “unexplained” labor force participation (LFP) of married
women and single women over time. By “unexplained” LFP, I refer to residuals from the
regression of LFP indicator Lab on standard, commonly observed individual characteristics
X: age, education, race, and number of children dummies.
Labit = Xit β + it .
After running the regression on all females aged 25-54 between 1940 and 2010 in the U.S.
decennial census, I take the weighted average of the residuals by marital status and decade.
Figure 1: Residualized Female Labor Force Participation, by Marital Status
and Decade

Note: This figure compares the labor force participation rates of unmarried (never married, separated,
divorced, widowed) to married women between the ages of 25 and 54 in 1940 and 2010, in the United States.
The participation rates are residualized for age, education, race, and number of children dummies.

Figure 1 shows that the “unexplained” LFP rose for married women but not for single
women. It therefore highlights, firstly, that the LFP choices of married women are very
different from single women, and secondly, that this difference shrinks over time. In addi8

tion, this difference exists even when LFP status is residualized for the number of children.
Therefore, it shows that the distinction between the labor supply behaviors of married and
single women extends beyond the presence of children, which has been the dominant factor
setting marrieds apart from singles in the literature. The figure also suggests that technological change around child-bearing or child-rearing cannot explain all of this catch-up, leaving
room for cultural change around gender roles within marriage as a potential contributor.

2.2

Shift in work patterns upon marriage

To further corroborate the observation that married women’s labor supply choice is disparate
from single women’s, I study how individuals shift their time use immediately upon marriage,
and how this shift changes over time.
I follow the event-study approach of Kleven et al. (2019). For this exercise, I use the
Panel Survey of Income Dynamics, which is an individual-level panel data where nationally
representative individuals of the United States record their weekly paid hours and housework
hours.9 I define event times to be years relative to marriage, such that event time 0 refers to
the first year in which an individual’s marital status switches to being married from being
single. I run the regression
X
X g
X g
g
g
γyg ·1(y = s) + νist
βk ·1(k = ageis ) +
αj ·1(j = t) +
=
houseworkist
j6=−1

y

k

g
where houseworkist
denotes the housework’s share of total work (market work and housework) hours of individual i of gender g in year s at event time t. This regression tracks how
housework changes as a function of event time, while controlling for life-cycle dynamics via
the age dummies and time trends via the year dummies. The event time coefficients (α̂tg )
P
P
g
g
are then normalized by E[Ỹist
|t], where Ỹist
≡ k β̂kg ·1(k = ageis ) + y γ̂yg ·1(y = s) is the
g
predicted outcome when excluding the effect of the event time. α̂tg /E[Ỹist
|t] are plotted in
Figure 2.10
The blue lines of Figure 2 illustrate a sharp jump in women’s share of housework hours
among total work hours and a sharp drop in men’s, immediately upon transition from singlehood to marriage, for marriages in the 1970s. This finding highlights that being married
shifts the responsibility of house chores to women. The magnitude of the time use shift is
sizable. The jump in the housework’s share for women amounts to about half of the jump
9

The exact survey question is “About how much time does (he/she) (do you) spend on this housework
in an average week–I mean time spent cooking, cleaning, and other work around the house?”
10
The actual event time coefficients (αjg ) are plotted in Figure A2 of the Appendix. They are statistically
insignificant at the 5% level prior to marriage, and are significantly negative for men and significantly positive
for women post-marriage
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associated with the birth of the first child for the same sample of women. As the sample
consists of couples who had no childbirths in the first three years of marriage, the figure additionally suggests that marriage itself – independent of the presence of children – subjects
women to gender roles. This idea resonates with married women’s LFP falling short of single
women’s even when residualized for the number of children, shown in Figure 1.
Figure 2: Housework’s Share of Housework and Market Hours, Among Couples
whose First Child is Born ≥ 4 years After Marriage

g
Note: This figure plots α̂tg /E[Ỹist
|t], the change in the share of housework among total work (market work
and housework) hours by gender, around the year of marriage. The red vertical line plots the timing of
marriage. Individuals are unmarried household heads without any live-in partners in the years to the left of
the red line, and they are married with live-in spouses in the years to the right of the red line.

The red lines of Figure 2, on the other hand, demonstrate that there are no sharp changes
in time allocation for marriages that take place later. The event study coefficients α̂tg are
also statistically insignificant around the year of marriage. I take this null effect for later
marriages as suggestive of the decline in the division of labor according to traditional gender
roles over time.

2.3

Attitudinal survey trends

The last motivating fact supports the notion of weakening gender roles over time.
Figure 3 illustrates that attitudes on the gender role of married women have become less
traditional over time. Among various survey questions on gender attitudes, the question
that was asked for by far the longest period was whether one approved of a married woman
working if she had a husband capable of supporting her. While close to 80% answered “No”
10

to this question in 1938, in 1998 less than 20% did so. The survey question ceased to be
asked afterward, which itself could be suggestive of the question being less controversial and
thus of less interest than before.

Figure 3: Trend in Attitudinal Survey Answers

Note: This figure plots the fraction of respondents disapproving of a married woman working if she has a
husband capable of supporting her, according to the Gallup Polls and the General Social Survey (GSS).
The two surveys asked nearly identical questions. The Gallup Polls’ specific question was “Should a married
woman earn money if she has a husband capable of supporting her?”, while the GSS asked, “Do you approve
of a married women earning money in business or industry if she has a husband capable of supporting her?”

Other survey questions on gender roles of married individuals have been asked after 1998,
however, with answers confirming a continual trend towards less traditional attitudes. These
trends are shown in Figure A1 of the Appendix.

3

Model

The motivating facts of Section 2 suggest that married women’s labor supply decisions are
different from single women’s, that gender roles could be one of the factors driving this gap,
and that this gap is shrinking over time. The model developed in this section formalizes the
difference in married and single women’s labor supply decisions.
Timing The decisions of individuals are divided into three stages. In the first stage,
individuals choose their level of education as a forward-looking investment, balancing the
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returns to education in the labor and marriage markets with the cost of education (Chiappori, Iyigun, and Weiss, 2009). In the second stage, they enter a frictionless transferable
utility (TU) marriage market (Shapley and Shubik, 1971; Becker, 1973), where “types” of
individuals equal their education levels chosen previously, and decide on which spousal type
to get married to or to stay single. The resulting match is thus characterized by the education levels of the husband and wife for married couples and by one’s own education level
for singles. Households then exogenously get assigned family composition categories based
on the number of children under the age of 5 and under the age of 18 in the household,
according to match-specific empirical probabilities. Individuals subsequently enter the third
and last stage, each characterized by group: the tuple of (gender, marriage match, family
composition). After individuals draw idiosyncratic market and home abilities, households
make the dichotomous labor supply choice of whether to work in the market or in home
production for each individual, taking as given a) the group-specific market wage that the
representative firm of the economy pays, b) the group-specific value of home production, and
c) the group-specific disutility that a married couple gets upon deviation from traditional
gender roles, i.e. when the wife works in the market. After the labor supply decisions are
made, households consume and realize utilities.
Since I solve the model backwards, I describe each stage in greater detail, in reverse order.

3.1

Economic utilities and optimal labor supply choices

Individual utilities consist of an economic and a predetermined noneconomic component. The
economic component is characterized by the utility functions below, adapted from Chiappori,
Costa-Dias, and Meghir (2018).11 The economic gains from marriage arise from two sources.
Firstly, there are economies of scale generated by the consumption of public goods. Secondly,
marriage enables risk sharing between the two spouses against uncertain future public and
private consumption.
Married Individuals
Consider a married household composed of husband m and wife f . Individual i ∈ {m, f }
gets the following utility:
ui (Q, Ci , Lf ) = ln(Q) + ln(Ci − τi wf Lf )

11

(1)

A more general formulation of the utility function that is consistent with my model is described in
Appendix C.1.
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where Ci is the consumption of the private good, and Q is the consumption of the public
good (e.g. expenditures on housing, children, heating). Li ∈ {0, 1} denotes labor market
participation and wi market wage, of individual i. Critically, married individual i gets
disutility when the wife works in the market. Parameter τi measures the value of the disutility
as a proportion of the market income brought home by the wife.
From an ordinal perspective, this utility belongs to Bergstrom and Cornes (1983)’s Generalized Quasi Linear (GQL) family. Hence, for any realization of family income, it satisfies
the transferable utility (TU) property. Under TU, utility can be transferred between spouses
at a fixed rate of exchange, and so for Pareto-efficiency, a couple acts as a single decision
unit that maximizes the joint marital output. As the set of Pareto efficient allocations is an
ordinal concept, any cardinalization of u can be used for the definition of joint marital output. I use exp ui as the cardinalization of i’s preferences. Then, conditional on the couple’s
labor choices, any Pareto efficient allocation maximizes the sum of the spouses’ exponential
utilities, exp um + exp uf .
Therefore, conditional on labor market participation choices, a married couple solves
max Q(C − τ wf Lf )
Q,C

s.t.

(2)

pQ + C = wm Lm + wf Lf + hm (1 − Lm ) + hf (1 − Lf )

C ≡ Cm + Cf denotes total expenditure on private goods, τ ≡ τm + τf is the couple’s joint
disutility from the wife working in the market, and p is the price of the public good relative to
the private good (the numeraire). Moreover, hi refers to the home productivity of individual
i.12 The solutions to the maximization problem given by (2) are
Q=

wm Lm + (1 − τ )wf Lf + hm (1 − Lm ) + hf (1 − Lf )
2p

(3)

C = pQ + τ wf Lf
Let us describe the intra-household allocation, before market earnings and home production values are realized. Efficient sharing of the risks against the uncertainty of earnings
and home productivities implies that the ratio of marginal utilities of private consumption
is constant and equal to the Pareto weight (µ),13 which is endogenously determined in the
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It might seem odd that according to the budget constraint, private and public goods can be bought
with “income” from home production. However, Appendix section C.2 shows that the utility maximization
problem remains identical if I divide goods into market goods and home-produced goods, and have two
separate budget constraints for each.
13
Browning, Chiappori, and Weiss (2014) characterize intra-household allocations under efficient risksharing.
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marriage market:
∂uf
∂um
=µ
∂Cm
∂Cf
The resulting indirect utilities are:
vm = 2 ln Q + ln p + ln

1
,
1+µ

vf = 2 ln Q + ln p + ln

µ
1+µ

(4)

The total economic utility generated from this marriage then is
v = vm + vf = v̆ + ln

µ
(1 + µ)2

(5)

where v̆ ≡ 4 ln Q + 2 ln p. It is straightforward that the farther the wife’s Pareto weight µ is
from 1, the husband’s, the smaller the total economic utility of the couple.
Clearly, the couple makes labor choices to maximize Q.14 Hence, from (3), the optimal
labor choices are
L∗m = 1 [wm ≥ hm ]
(6)
L∗f = 1 [(1 − τ )wf ≥ hf ]
In the optimal labor choice of married women, τ enters as a “norms wedge.” In deciding
her labor supply, a married woman values her market wage lower than its face value, as if it
is taxed.15 One feature that stands out in solution (6) is the independence of the husband’s
and wife’s labor supply choices. While this feature makes studying the selection into working
in the labor market by either the husband or the wife easy, it is not realistic. I consider an
extension of the model in Appendix section C.4: assuming men always work, I relax the
independence so that the labor supply decisions of women are responsive to their husbands’
market earnings. I show later in section 4.3 that the benchmark model with independent
spousal decisions performs well up to 2000.
The flexibility of the model allows for another extension (Appendix section C.5) where
norms wedges apply also to married men, where the nontraditional activity for them is home
production.16

2

∂ ln Q
= 0, the model does not predict any assortative matching on market earnings.
Moreover, as ∂w
m ∂wf
15
The norms wedge functions as a catch-all term that encapsulates many different factors that make
married women’s LFP diverge from single women’s LFP besides the wage differentials. See section 4.3 for
a discussion of what these factors include, and how they fall under the broad concept of homemaker norms
for married women.
16
Appendix section E.1 presents the calibration of the “breadwinner” norms wedges for married men.
These decrease over time, much like the female counterpart. However, they come with some caveats, which
are discussed.
14
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Single Individuals
To distinguish from the married case, I use the hat symbol for singles. The economic
utilities of singles follow the same formulation as for married couples, except they are not
subject to gender roles and hence single women do not receive disutilities from working in
the labor market.
A single individual i solves
max ûi (Q̂i , Ĉi ) = ln(Q̂i ) + ln(Ĉi )

Qi ,Ci ,Li

(7)

pQ̂i + Ĉi = wi L̂i + hi (1 − L̂i )

s.t.
The resulting indirect utility is

v̂i = 2 ln Q̂i + ln p

(8)

and the optimal labor choice that maximizes Q̂i is
L̂∗i = 1 [wi ≥ hi ]

(9)

Market Income and Home Production Value As optimal labor supply choices for
married and single individuals depend on the comparison of market earnings to home production value, it is imperative to discuss how they are determined. Market income and home
production value depend on idiosyncratic market and home abilities, as well as components
common to groups defined by gender, marriage match, and family composition. Note that
after the marriage matching stage, family composition is given exogenously according to
match-specific empirical probabilities. Hence, the probability that a (husband education
level q, wife education level r) match has a family composition K, denoted as dqr (K), is
simply found from the data.17
An individual i of gender g in a (q, r) match, with family composition K, receives income
wi = w̄gqr (K)w
i ,

g ∈ {M, F }

where w̄gqr (K) is the market income per unit of effective labor for i’s group, and w
i is i’s
market ability. The reason why group wages differ can be thought of as a combination of
selection and treatment effects. For instance, I am flexibly letting married women have
different market productivity from single women because individuals who get married might
be different from those who are single (selection), and marriage might causally affect market
17

It is possible for singles to have children in my model, because singles include never-married, divorced,
separated, and widowed individuals. This grouping of singles is equivalent to assuming that divorces, separations, and widowhoods occur via shocks exogenous to the schooling years of the couple.
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productivity (treatment effect). Similarly, college-educated women married to high-school
dropout husbands are allowed to have different wages from college-educated women married
to college-educated husbands as a result of both selection and treatment effects.
Where i’s education level equals s, i’s home production value is given by
hi = h̄sg (K)hi ,

g ∈ {M, F }

The group component of home production value, h̄sg (K), varies by gender, own education
level, and family composition. Inherent in this assumption is that marital status and spousal
type does not matter for home productivity, which is necessary for me to be able to later
disentangle norm wedge parameters from home productivity parameters.
I assume that market abilities w and home production abilites h are drawn independently
and identically from the Fréchet distribution with shape parameter θ, after the marriage
matching stage.18 The cumulative distribution functions for these abilities are

F (w ) = F (h ) = F (x) = exp −x−θ .
From the convenient property of Fréchet distributions, the probability that a woman in
a (q, r) match with family composition K works in the labor market is:

PFqr (K) ≡ P (1 − τ qr (K))w̄Fqr (K)w > h̄rF (K)h =

[(1 − τ qr (K))w̄Fqr (K)]θ
(10)
[(1 − τ qr (K))w̄Fqr (K)]θ + [h̄rF (K)]θ

The maximum likelihood estimator for this probability is the labor force participation rate of
the women in this group. Equation (10) is useful for calibrating parameters later in section
4. Moreover, Figure 4 illustrates how sorting across market work and home production
by market and home abilities occurs for married and single women. Another implication of
Fréchet abilities useful for calibration later on is that the average wage of the women working
in the market is19 :
w

qr
qr
qr
w
r
h
avgwageqr
F (K) = w̄F (K)E  |(1 − τ (K))w̄F (K) > h̄F (K)

 θ1
(11)

qr
1
= w̄F (K) P qr (K) Γ 1 − 1θ
F

18

The extensive literature on returns to schooling (Griliches, 1977) highlights the correlation between
schooling and unobserved abilities. Hence, it might be more plausible that the market and home production
abilities are drawn from education-specific distributions. However, in incorporating the correlation between
schooling and unobserved abilities into the model, I take a shortcut by assuming that different education
levels result in abilities being drawn from the same distribution scaled by different constants. In other words,
w
s w
where w
s is the market ability drawn from a distribution specific to education level s, s = α  . Then, it
s
is possible to take the scaling constants (α ) out of intrinsic abilities and have schooling-specific wages and
home productivities incorporate the scaling constants.
19
Where w∗ is the market
ability w conditional on working in the market, its cumulative distribution
 1 −θ
∗
function is F (x) = exp − P x
where P is the fraction working in the market. In other words, F ∗ follows
1
the Fréchet distribution with shape parameter θ and scale parameter P1 θ .
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Figure 4: Sorting Across Market Work and Home Production
of Married and Single Women

Note: This figure plots how labor allocation between market work and home production is determined for
different combinations of market abilities w and home abilities h , for married and single women with the
same education level and family composition (in simplified notation).
(A): For a married woman to work in the market, she must be very talented in market work.
(B): If the norms wedge was removed, more married women would engage in market work.
(C): Along with (A) and (B), the ability combinations of single women doing market work.
(D): Single women who work at home are very talented in home production.

3.2

Marriage market

Marriage matching occurs based on the expected value of the economic utilities delineated
in the previous subsection, together with the noneconomic utilities, of each match.
Following Choo and Siow (2006)’s matching under transferable utility (TU) with random
preferences, consider an economy consisting of S types of men and women. These types are
defined by the level of education determined prior to the matching stage. Denote nqr as the
number of marriages between type-q men and type-r women, nq0 as the number of single
type-q men, and n0r as the number of single type-r women. Also, M q is the number of type-q
men, and F r the number of type-r women. The following accounting identities must hold:
q0

n +

S
X

nqr = M q

∀ q = 1, ..., S

(12)

nqr = F r

∀ r = 1, ..., S

(13)

r=1

n0r +

S
X
q=1
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In this TU model, a type-q man must transfer π qr amount of utility to a type-r woman
to marry her. The utility of type-q man m marrying a type-r woman at time t is
qr
Vmqr = E(vm
) − π qr + ψ qr + εqr
m
qr
) is the expected economic utility of man m married to a type-r woman, ψ qr
where E(vm
is the noneconomic utility (“marital bliss”) enjoyed by the couple, and εqr
m is m’s random
preference for the match drawn independently and identically from the type I extreme-value
q0
q
distribution. Let r = 0 denote the case of singlehood, with vm
≡ v̂m
, τ q0 = 0, and ψ q0 = 0.
Similarly, the utility of type-r woman f marrying a type-q man is

Vfqr = E(vfqr ) + π qr + ψ qr + εqr
f
where εqr
f is f ’s random preference for the match drawn independently and identically from
the type I extreme-value distribution.
Combining the marriage market-clearing condition20 and equation (5) gives
√

nqr
nq0 n0r

qr

=

q
) − E(v̂fr )
E(v̆ qr ) − E(v̂m

2

+ Ψqr

(14)

qr

where Ψqr ≡ ψ qr + ln µ −2 2ln(1+µ ) . The first term on the right-hand side of equation (14) is
the gain from marriage relative to singlehood, from the couple being able to enjoy a greater
consumption of the public good together. Ψqr signifies the utility from marital bliss and the
utility from the intra-household allocation of resources based on Pareto weights.21

3.3

Education

In this section, I describe the women’s educational choice problem, without loss of generality.
Woman f chooses the education level with the maximum expected utility:
max UFr

r=1,...,S

where
UFr

=

S  qr 
X
n
q=0

Fr

E

(vfqr )

qr

+π +ψ

20

qr



− crF − ξ r

(15)

See Appendix section C.6 for greater details on the derivation of the marriage market equilibrium.
ψ qr and µqr cannot be separately identified. As can be seen in Appendix section D.3, µqr would only
be identified if the equilibrium transfers in the marriage market were observable, but they are not. Hence, I
seek to identify Ψqr . Identifying Ψqr is sufficient for running counterfactuals.
21
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Individuals are forward-looking. The expected utility from schooling level r depends on
the consequent matching probabilities in the marriage market and the expected utility in
each type of match. The costs of schooling level r, on the other hand, consist of the genderspecific direct utility cost crF and idiosyncratic cost ξ r , drawn independently and identically
from the Type I extreme value distribution.
The distribution of the idiosyncratic schooling costs imply that the probability an individual of gender g chooses schooling level s is
exp{Ugs }

P(s = arg 0max Ugs ) = PS
s =1,..,S
0

s0 =1

exp{Ugs0 }
s

The maximum likelihood estimator of this probability is PS F F s0 for women and
s0 =1
for men, i.e. the shares of individuals with education level s for each gender.

3.4

Ms
s0
s0 =1 M

PS

Firms

A representative firm produces market output Y mkt . Although there are two market goods
in this model, the private good and the public good, I assume that they are derived from the
same market output. The relative price p merely measures how much more market output
is needed for 1 unit of public good, relative to 1 unit of private good. This simplification is
innocuous, given that the value of p has no consequence for equilibrium education, marriage,
and labor decisions.
I assume the most simplistic set-up on the firm’s side. The firm’s production function is
linear in male and female effective labor, M and F:
Y mkt = B(M + F)

(16)

Normalize, as 1 unit of effective labor, the labor provided by single males with schooling
10
level of 1, market ability of 1, and zero children (K0 ), i.e. w̄M
(K0 ).
M=

S X
S X
X
q=1 r=0

F=



n d (K)

K

S X
S X
X
r=1 q=0

qr qr

K

qr qr

n d (K)



qr
w̄M
(K)
10
w̄M (K0 )

w̄Fqr (K)
10
w̄M
(K0 )
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1− θ1 
1
Γ 1−
θ

qr
PM
(K)


1− θ1 
1
Γ 1−
θ

PFqr (K)

3.5

Aggregate output

Aggregate output is a combination of market output and home production:
Y = Y mkt + Y home
where
Y

home

=B

X XX
g∈{M,F } (q,r) K

3.6

qr qr

n d (K)

h̄rg (K)
10
w̄M
(K0 )

!



1−


1− θ1 
1
Γ 1−
θ

Pgqr (K)

(17)

Equilibrium

An equilibrium in this economy consists of schooling choice q for a man, schooling choice r
for a woman, marital transfers π qr , marriage matches (q, r), public consumption Q, private
consumption Ci , labor market participation Li , total efficient male labor M, total efficient
female labor F, market wage, market output Y mkt , total home production Y home , and aggregate output Y , such that
1. Individuals choose the schooling level offering the greatest expected utility, taking as
given the probability of resulting in a particular match and the expected utility from that
match.
2. After schooling choices are made, equilibrium marital transfers {π qr } equate the supply
and demand for each marriage match (q, r) based on the expected utility from each match.
3. After the matching stage and exogenous determination of family composition, each individual chooses public good consumption Q, private good consumption Ci , and labor
supply Li to maximize their utility function. The individual maximizes equation (1)
jointly with their spouse if married and maximizes equation (7) independently if single.
4. A representative firm hires effective male labor M and effective female labor F, and pays
wage equal to the technology parameter B in equation (16).
5. Market output Y mkt is given by equation (16), and total home production Y home by (17).
6. Aggregate output of the economy Y is given by the sum of Y mkt and Y home .

3.7

Intuition for aggregate output effects of norms wedges

In the model, how is aggregate output affected by changes in norms wedges? When the
norms wedge on market wage for married women decreases, there can be aggregate output
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effects arising from each of the three stages (in reverse order) of labor supply, marriage, and
education choices for women.
First, at the labor supply stage, sorting across market work and home production of
married women is more aligned with productivity. This channel increases aggregate output.
Second, at the marriage matching stage, marriage becomes more attractive as the disutility from wives working in the market is lower. Then some women who would otherwise
have been single would now be married and therefore be newly subject to the norms wedge.
As the norms wedge prevents some of these women from pursuing their comparative advantage, aggregate output is lower. There is another effect occurring at the matching stage.
The women who are newly induced to be married now receive married wages. As whether
married wages are higher or lower than single wages is an empirical question, this channel
has an ambiguous effect on aggregate output.
Third, at the educational choice stage, if there is positive assortative matching on education then the greater likelihood of marriage increases the young women’s marriage market
incentive to get educated. In addition, if education is more effective in increasing market
productivity than home productivity, the labor market incentive to get educated depends
on how the expected likelihood of working changes. The likelihood of working in the market
depends on the balance between i) the increased likelihood of being newly subject to the
norms wedges as marriage rates go up, and ii) the norms wedges when married going down.
How the labor market returns to education changes is an empirical question, but if education
does increase on net, then aggregate output would also increase through higher market wages
and home productivities.
Overall, the effect on aggregate output would depend on the parameter values.

4
4.1

Data and Parameter Inference
Data

To simulate the U.S. economy within the model framework, I use the U.S. decennial census,
consisting of 1-in-100 national random sample of individuals. The nice feature of the U.S.
census is that data is collected on all household members so that labor market information
is available for both spouses among married couples. Because the presence of other incomeearning household members may perturb individual labor decisions, I restrict the sample
to either household heads or spouses of heads. I further restrict the sample to individuals
aged between 25 and 54, after education is complete and when individuals are the most
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economically active.22
The model in section 3 is fitted to the census data every decade, assuming that the data
is a reflection of the model equilibrium. By calibrating the model separately by decade, I
am allowing all model parameters to change flexibly over time, including family composiqr
tion probabilities {dqr (K)}, group market wages {w̄M
(K), w̄Fqr (K)} and home productivities
r
{h̄qr
M (K), h̄F (K)}, the inverse measure of the dispersion of market and home abilities {θ},
gender norms wedges {τ qr (K)}, the expected utility enjoyed by a (q, r) match {Ψqr }, and
q
the cost of each schooling level {CM
, CFr }.
The practical advantage of my model set-up is that the model is not demanding on the
data; the variables needed for these parameters to be inferred are market wage, labor force
participation status, marital status, education, and children. As the earliest decade in which
all these variables are observed is 1940, I use the decennial census from 1940 to 2010. The
census in 1950 is not used, however, because the 1950 data does not include information on
spousal wages.

4.2

Steps for Parameter Inference

1. dqr (K): probability of a (q, r) match having family composition K
Set at the empirical probabilities.
2. θ: inverse measure of dispersion of market and home abilities
Making use of the fact that wages of individuals working in the market follow a Fréchet
distribution, I estimate θ through maximum likelihood. Where xn is the market ability
of observation n and Pn denotes the fraction of workers in observation n’s group, the
maximum likelihood estimator for θ is:23
θ̃M LE = arg max

θ∈(0,∞)

N
obs
X



−1
ln θ − ln Pn − x−θ
n Pn − (θ + 1) ln xn

n=1

3. w̄gqr (K): group market productivity per unit of effective labor
Using the estimate of θ found in step 2 and the average wage and proportion of marketworkers in each group in the data, I can back out w̄gqr (K) from equation (11).
qr
w̄gqr (K) = avgwageqr
g (K) Pg (K)

22

 θ1

1
Γ(1 − 1/θ)

Appendix figure A3 shows that the age range of 25-54 is the most economically active 30-year window.
How I derive the likelihood function and how I isolate market abilities from observed market wages are
detailed in Appendix sections D.1 and D.2, respectively.
23

22

4. h̄sg (K): group home productivity per unit of effective labor
h̄rF (K) (similarly, h̄qM (K)) can be backed out from equation (10), armed with θ found in
step 2 and the average wage and proportion of market-workers among single women with
r years of schooling and family composition K.
0r
h̄rF (K) = avgwage0r
F (K) 1 − PF (K)

 θ1

1
Γ(1 − 1/θ)

5. τ qr (K): group norms wedges
τ qr (K) is backed out from equation (10) using w̄Fqr (K), h̄rF (K), and the fraction of market
workers in a group of married women. The idea is that norms wedges are high if the
fraction working in the market is much lower than is predicted from market and home
productivities.
avgwage0r
F (K)
τ qr (K) = 1 −
avgwageqr
F (K)



1 − PF0r (K)
1 − PFqr (K)

 θ1
(18)

Intuitively, the disutility from wives working is inferred by comparing the labor choices
of married and single women sharing the same level of education and the same family
composition. The difference in their labor market participation rates that cannot be
explained by wage differentials is attributed to gender norms.
6. Ψqr : utility from marital bliss and intra-household resource allocation, in a (q, r) match
From equation (14),
Ψqr = √

nqr
nq0 n0r

− 2Aqr + ÂqM + ÂrF .

(19)

where
Aqr =

X

h 
qr
qr
∗
h
∗
dqr (K)E ln w̄M
(K)w
m Lm + h̄M (K)m (1 − Lm )+

K



i

∗
r
h
∗
L
+
h̄
(K)
(1
−
L
)
1 − τ qr (K) w̄Fqr (K)w
f f
F
f
f

and
Âsg =

X

h 
i
∗
s
h
∗
dqr (K)E ln w̄gqr (K)w
L̂
+
h̄
(K)
(1−
L̂
)
i i
g
i
i

(q = 0, r = s if g = F , and q = s, r = 0 if g = M )

K

There are no closed-form expressions for Aqr or Âsg so I simulate them to back out Ψqr .24
24

To permit a more realistic curvature of the utility function, I use the CRRA utility function instead of
log utility in simulating Aqr and Âsg . Note that the CRRA utility fully conforms with the set of conditions
of the general utility function, described in Appendix section C.1. The coefficient of relative risk aversion
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7. csg : utility cost of aquiring education s
Use equation (15). {crF }r=1,...,S are found as the solution to the system of equations
nP
o
S
nqr
qr
r
exp
H
−
c
r
F
q=0 F r
F
nP
o
=P
∀ r = 1, ..., S
PS
0
0
r
S
S
nqr
qr0 − cr0
F
0
exp
H
r =1
F
r0 =1
q=0 F r0
where
H qr


2Âr
F
=
2Aqr + Ψqr +

if q = 0
ln nq0 −ln n0r
2

− ÂqM + ÂrF

if q = 1, ..., S

Additionally, {cqM }q=1,...,S are found similarly.

4.3

Calibration Results and Discussion

I now provide a discussion of the calibrated parameter values, and how they match similar
estimates in the literature, related measures from external data sources, or well-documented
stylized facts.
θ: inverse measure of dispersion of market and home abilities
As shown in Table 1, the estimates of θ range from 1.55 to 2.08, which is similar to Hsieh
et al. (2019)’s estimate of 1.52 for the Fréchet shape parameter dictating the dispersion of
xxxx
Table 1: Maximum Likelihood Estimate of θ
1940

1960

1970

1980

1990

2000

2010

θ̂

1.55***
(18.0)

1.84***
(28.3)

1.85***
(19.3)

1.72***
(13.0)

2.05***
(21.9)

2.08***
(23.1)

2.01***
(45.9)

N

156404

314751

315418

560886

697820

791308

726419

Note: t statistics using standard errors clustered by sex in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
When the standard errors are not clustered, following the model assumption of independently drawn market
abilities, the t statistic is incredibly large due to the large sample size.
See step 2 of section 4.2 for the maximum likelihood estimation strategy.

used is 0.71, which Chetty (2006) finds to be the average value across 33 different estimation methods
spanning structural lifecycle models, natural experiments, earned income responses, and macroeconomic
trends. Sensitivity checks to the value of the coefficient of relative risk aversion show that the result of the
main counterfactual — the effect on the total output of the 2000 economy of norms wedges reverting to 1940
levels — is -7.48% if the coefficient is 0.61, -5.48% if 0.71 (preferred value), and -5.46% if 0.81.
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abilities across occupations. It is also close to their choice to use 2 for conducting counterfactuals. Moreover, Appendix figure A4 visually shows that the distribution of inferred market
abilities closely resembles the probability distribution of the Fréchet distribution, supporting
the assumption of Fréchet-distributed abilities.
w̄, h̄: group market and home productivity
To calibrate the group-specific market and home productivities, I first need to specify
the groups. Each group is defined by gender, schooling pair, and family composition. I must
ensure that each group is large enough since I match population moments to sample analogs
within each group.25 On the other hand, since I treat all individuals within a group as similar
individuals that share the same values of norms wedges, group market productivities, and
group home productivities, it must also be that the categorization of the group is specific
enough.26 Of the variables defining each group, average schooling has undergone drastic
increases in the sample period. I therefore adjust for the fact that the commonly completed
levels of schooling differ by decade. I construct 5 or 6 schooling levels every decade, with
at least 5% of the sample belonging to each level. Similarly, I construct family composition
categories to have group sizes that are large enough and group categories specific enough.
As the largest differences in home production duties relating to children occur for the first
child and whether the child is young, these factors formed the basis of the categorization.27
Figure 5 plots the weighted average of group market wage and home productivity by sex
and decade.28 The group market productivity w̄ is increasing in the average wage of the
workers in that group as well as in the LFP rate of that group. The reason w̄ increases in
group LFP rate is that the group LFP rate encompasses the selection effect. The higher the
LFP rate, the lower the average idiosyncratic market ability, as the set of workers are less
selected on market ability. Then for the same empirically observed average wage of those
who work in a group, less of it is accounted for by the average idiosyncratic market ability,
so the higher the group market productivity must be. The group home productivity h̄ is also
increasing in the average wage of the workers in that group, but is decreasing in the labor
force participation rate of that group.
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For example, see equations (10) and (11), applied in steps 3 and 4 of section 4.2.
Table A1 of the Appendix demonstrates that education is by far the most important predictor of
attitudes relating to the role of married women, followed by survey year.
27
The categorization of schooling levels and family composition are in Appendix tables A2 and A3.
28
The weight equals the empirical probability of each group. For example, if the share of college-college
couples with no child among the entire sample is high in 2010, the group market wage received by the wives
of such couples get a greater weight in computing the average group market wage for women in 2010.
26

25

Figure 5: Weighted Average of Group Market Productivity (w̄)
and Home Productivity (h̄) by Sex

Note: This figure plots the weighted average of the group components of market productivity and home
productivity by sex and decade. These productivities for each group are inferred using the model structure
as outlined in steps 3 and 4 of section 4.2.

How do w̄ and h̄ vary by education? As mentioned in section 3.7 on the intuition for
aggregate productivity effects of decreases in norms wedges, whether an increase in education
increases w̄ or h̄ by more matters for the educational choice in counterfactual scenarios.
Specifically, if a young woman anticipates a higher likelihood of market work due to a fall
in norms wedges, she will increase her education if education increases market productivity
by more than home productivity. Table A4 of the Appendix confirms that for both sexes in
every year, education increases market productivity by more than home productivity.29

29

In fact, while market productivities significantly increase with education every decade, home productivities are either not affected or decreasing in education other than for women in 1940 and 1960. This
finding contrasts with the literature on the positive returns to education on childcare (Leibowitz, 1974). It
could be that h̄ is underestimated, and more so at higher levels of education, in the later decades. h̄ is
inferred from singles’ labor force participation behavior. If with greater marketization over time (e.g. Ngai
and Petrongolo, 2017) it becomes more important for a household to have a wage income, then singles will
be more likely to be in the labor force than married individuals as they do not have spouses that can bring
in the wage income. Then using the inferred h̄ from singles for the h̄ for marrieds will underestimate the
home productivity for marrieds. Moreover, this underestimation may be more pronounced at higher levels
of education where a higher wage income is at stake in the singles’ labor supply decision.
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τ : gender norms wedges
I next calibrate the values of τ , the norms wedges on the market wage of married women.
To illustrate the interpretation of τ through the lens of the model, τ = 0.6 indicates that the
worth of a $10 market wage to a married woman is only $4 when she is making her labor
supply decision.
Though labeled as “norms wedges”, τ is a catch-all term that encapsulates any reason
that brings married women’s LFP to diverge from single women’s LFP besides the wage
differentials. Therefore, it is helpful to think carefully about what factors do and do not go
into τ . Because the effect of wage differentials are removed out, τ is not confounded by the
fact that married women might have different market abilities than similar single women. On
other other hand, τ does include many things that fall under the broad concept of homemaker
norms for married women, either self-imposed or expected by others: a) the preference to
conform with traditional gender norms as a wife, b) differential valuation of staying home
for married women relative to single women,30 c) differential non-wage treatment of married
women relative to single women by firms, and d) men’s preference to have more homeproductive women as wives. All these factors support the labeling of τ as “norms wedges.”
One factor τ includes, which categorically does not fall under the broad idea of homemaker
norms, is married women’s LFP being affected by the fact that they operate within a twoperson household where specialization is possible, whereas single women operate within a
one-person household. I address this issue by calibrating also a model extension (Appendix
section C.4) that directly incorporates this difference, discussed further below. Moreover, I
show in Appendix section E.2 how τ is robust to the removal of two other factors unrelated
to culture setting married women apart from single women: differential tax treatment by
marital status and differential child-bearing prospects.
Figure 6 plots the histograms of τ , calibrated by group, for the years 1940 and 2000. The
height of the bar for each group equals the group’s empirical probability. It is very noticeable
that the histogram of τ for 2000 sit to the left of that for 1940, signifying a decrease in the
norms wedges.
I take the inferred group-specific τ as noisy estimates of norms wedges, as there are many
selection effects unaccounted for in the model, such as the correlation between education
choice and market abilities, or the correlation between taste for spousal type and market
abilities. Therefore, I consider the weighted median of τ by decade.31 Figure 7 plots these
values in blue. τ generally decreases over time, except from 2000 to 2010. The mathematical
30
31

See Appendix section C.3 for an explicit demonstration.
The results are very similar to weighted average, unweighted average, or unweighted median values.
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reason for the rise at the end is that while married women’s wages have increased relative
to single women’s between the two decades, their LFP has not.32,33 To reconcile these two
observations, τ must increase.
The comparison of the τ ’s in the benchmark model to the counterpart τ values in the
model extension with income effects (Appendix section C.4), in Figure 7, reveals more. In
the extension, married women’s labor supply decisions respond to their husbands’ market
earnings; (household) income effects decrease married women’s incentives to bring additional
dollars into the household. τ does not rise between 2000 and 2010 in the model extension,
showing that it is the failure to capture spousal dependence that overestimates τ in 2010 in
the benchmark model. Nonetheless, the benchmark model performs well up to 2000.
Figure 6: Histogram of Norms Wedges on Married Women’s Market Wages (τ )

Note: This figure plots the histogram of τ , calibrated by group, for the years 1940 and 2000. The height of
the histogram bars is scaled to percentages so that it indicates the empirical probability of the corresponding
group in each year. The norm wedges for each group are inferred using the model structure as outlined in
step 5 of section 4.2.

32

Figure 1 illustrates that female labor force participation has plateaued since 1990.
The rise persists even when I take into account the market work hours of married women relative to
single women.
33
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Figure 7: Evolution of Norms Wedges τ

Note: This figure plots the weighted median of τ by decade, in the benchmark model and in the model
extension with income effects (Appendix section C.4). The weight equals the empirical probability of each
group that τ is inferred for. The error bars indicate 95% confidence intervals based on bootstrapped standard
errors with 100 replications. The τ in the model extension can only be estimated from 1960, because
household income beyond one’s own earnings (spousal earnings, welfare benefits, social security income,
unearned income) are reported only from 1960.

To show that the values of norms wedges imputed are related to directly observable
measures of conservativeness, I correlate state-level τ ’s with state-level attitudinal survey
answers in table 2.34,35 Two attitudinal measures are considered. The first is the fraction
disapproving of married women working, from the single attitudinal survey question featured
in Figure 3. The second is a composite attitudinal index that takes the weighted average
by state of all the attitudinal survey questions plotted in Figure A1 of the Appendix. It is
reassuring that the states with more conservative gender attitudes are also the ones with
higher norms wedges τ .

34

I redo the parameter inference procedure at the state level while pooling all the data across the years. As
before, to ensure that each group is specific enough but also large enough, group categories are reformulated:
defined by state, schooling pair, and age cohorts (ages 25-34, 35-44, and 45-54.) Then I take for each state
either the weighted average or the weighted median of the norms wedges τ .
35
The state-level attitudinal survey answers are the weighted average by state of individual survey answers
taken across multiple periods.
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Table 2: Correlation between State-Level Norms Wedge and Attitudinal
Survey Answers
Dependent variable
τ
average

median

0.249**
(2.21)

0.282**
(2.21)

0.450***
(2.94)

0.439**
(2.50)

51

51

Regressed on:

Fraction disapproving of
married women working
Regressed on:

Composite attitudinal index
N

Note: t statistics using robust standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
Higher values of the composite attitudinal index correspond to more traditional attitudes. Each group gets
weight equal to empirical probability in computing the average and the median. The positive correlation
between τ and the attitudinal survey answers survives when the regressions are run at the state-year level with
year fixed effects. Adding state fixed effects to this regression, however, renders the coefficients statistically
insignificant, due to the fact that τ is a noisy measure of traditional gender norms.

Ψ: utility from marital bliss and intra-household resource allocation
Figure 8 plots the average Ψ for each value of the difference in the husband’s and wife’s
education levels. As the values of Ψ differ by decade, driven by changing marriage patterns
over time, Ψ are standardized by decade before averages are taken across the decades. The
reason for Ψ at the spousal difference of 5 being larger than Ψ at the difference of 4 is that
there are 6 schooling categories only in 2 decades, while the other 5 decades have 5 schooling
categories. Overall, this plot can be taken as a single-peaked plot, peaking when the husband
and wife share the same education level. Therefore, the calibrated Ψ values are congruous
with the well-documented fact of assortative matching by education in the U.S. (Greenwood
et al., 2016).
To show how the pattern of Ψ has changed over time, Figure A5 of the Appendix decomposes the content of Figure 8 by decade. The values in Figure A5 are not standardized by
decade, and hence the fall in the values over time reflect declining attractiveness of marriage.
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Figure 8: Ψ by Spousal Education Gap

Note: This figure plots the average Ψ for each value of the difference in the husband’s and wife’s education levels. As the values of Ψ differ by decade, driven by marriage patterns changing over time, Ψ are
standardardized by decade before averages are taken across the decades.

c: utility cost of schooling
The last set of parameters to calibrate relates to the gender-specific cost of schooling, csg .
For example, the cost to females of acquiring the schooling level of “high school graduate”
is inferred to be small if there are more female high school graduates in the data than is
predicted by the expected utility from that level of schooling. The expected utility depends
on the marriage market returns and the economic (i.e. wage and home productivity) returns.
The estimates of c, reported in Appendix Table A5, increase in the level of schooling for
each year. Moreover, the costs fall over time in general, matching the empirical pattern of
the rapid rise in average education levels. In addition, unlike how men’s cost of acquiring the
highest level of schooling does not show a clear pattern of decrease over time, women’s does.
This observation matches the stylized fact of women’s overtaking of men in educational
attainment in the U.S. For instance, the share of 25- to 34-year-old women with at least
bachelor’s degrees overtook that of men around 1995.
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5

Counterfactual Exercises

In order to quantify the contribution to economic growth of changes in gender roles, I will
consider how aggregate output Y changes if the norms wedges are the only parameters
changing while all others are kept fixed. Moreover, I benchmark the effects of this main
counterfactual on the effects of other counterfactuals described below.

5.1

Steps for conducting counterfactuals

I denote counterfactual values with underlines.
1. Compute Aqr and P qr
g (K). They differ from the values at the status quo because optimal labor decisions would change under different gender norms. Note that Âsg remains
unchanged, as singles’ labor decision is unaffected by norms wedges.
2. Compute counterfactual schooling probabilities

Fr
PS

r
r 0 =1 F

0

and

Mq
q0 ,
q 0 =1 M

PS

using Aqr . Then

compute F r and M q by assuming that the total population size remains constant.
3. Solve for the (S × S + 2S) values of marriage matches nqr , from the S × S equations given
by (19) as well as the 2S accounting identities given by (12) and (13).
4. Finally, compute Y mkt and Y home

5.2

Counterfactual exercise results

Table 3 records the changes in various aggregate variables that would occur in 2000, the
latest decade in which the benchmark model performs well, if gender norms had remained
at the level of 1940. All other parameter values are held fixed at the 2000 level.36
I consider two adjustment margins: a) when only the labor supply choices are allowed to
respond, in column (1), and b) when education, marriage, and labor supply choices are all
allowed to respond, in column (2). Because not all variables change in column (1), column
(1) clarifies which variables are directly affected by τ . When τ increases from 0.15 in 2000
to 0.44 in 1940, i.e. more traditional gender norms for married women, married women
work 24.3% less in the labor market. As a result, the cumulative market output Y mkt
of married women falls by 12.5%. However, as fewer married women work in the market,
married women’s cumulative home production value Y home increases, and so the total output
36

As discussed in section 4.3, the calibrated norms wedges for each group are most likely noisy estimates.
For this reason, I consider the counterfactual of every individual in 2000 being subject to the same, weightedmedian norms wedge of 2000 at baseline, and being subject to the same, weighted-median norms wedge of
1940 in the counterfactual scenario.
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Y (= Y mkt + Y home ) falls by less, at 3.1%. The dissimilar effects on Y mkt and Y highlight
the importance of accounting for nonmarket output, which is almost always excluded from
national accounts. It therefore hints that the output gains when women enter the labor
market would be overstated in methods that only consider market output.
Table 3: Percent Changes in Various Aggregate Variables
if Individuals of 2000 were Subject to the Norms Wedge of 1940
Adjustment margins
Education,
marriage, &
Labor supply labor supply
(1)
(2)
Education
Women’s average years of schooling
Men’s average years of schooling

-

-2.1
-5.5

Selection into marriage
Marriage rate
Married women’s average years of schooling
Single women’s average years of schooling
Married men’s average years of schooling
Single men’s average years of schooling

-

-33.4
-8.1
4.0
-6.8
-3.9

Labor Force Participation
Married women’s LFP
Single women’s LFP
Married men’s LFP
Single men’s LFP

-24.3
-

-34.1
1.6
-2.8
-1.4

Output per head
Married women’s market output
Married women’s total output
Married men’s market output
Married men’s total output
Aggregate market output
Aggregate market & home output

-12.5
-3.1
-3.6
-1.0

-28.2
-12.7
-10.8
-8.7
-9.0
-5.5

Within-household gender earnings gap
Wife’s share of household market income

-20.0

-25.8

Note: This table reports the percentage changes in various aggregate variables that occur when the individuals of 2000 are subject to the norms wedge of 1940, holding all other parameter values constant at the
2000 level. Column (1) holds the marriage match patterns and educational choices constant at the 2000
level and considers only changes to the married individuals’ labor supply decisions. Column (2) additionally
allows the (forward-looking) marriage matching and educational choices to change in accordance with the
new expected utilities arising from the altered labor supply behavior.
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In column (2), the direct effects of higher τ trickle down to indirectly affect education and
marriage match choices, too. As norms wedges are modeled as costs to marriage, a higher τ
renders marriage less attractive, yielding a fall in the marriage rate of 33.4%. As the norms
wedge is more costly for women with higher market wages, higher-educated women are the
first to drop out of marriage. Due to assortative marriage matching by education, the fall
in marriage is more pronounced also for higher educated men. As the set of married women
is now more negatively selected on education, married women’s LFP rate and cumulative
market output fall by more in column (2) than in column (1). Married women’s cumulative
total output falls by 12.7%. Furthermore, the education of both men and women fall on
average. The fall, however, is less pronounced for women. While men’s education choices
are only affected by lower marriage market returns, the lower marriage market returns for
women are countered by higher labor market returns. Highly educated women are less likely
to get married, no longer subject to norms wedges and more likely to be working. In total,
aggregate market output falls by 9.0% and total output by 5.5%.
In summary, the fall in gender norms wedges over 1940 through 2000 partially accounts
for various stylized facts documented in the U.S.: a) rise in married female LFP, b) rise in
wife’s share of household market income, c) growing educational attainment of both men and
women, and d) increasingly positive selection of men and women into marriage by education
(Bar et al., 2018; Juhn and McCue, 2017; Case and Deaton, 2017).
Is the effect of a 9.0% fall in aggregate market output and a 5.5% fall in aggregate
total output small or large? The output effects might be viewed as large, as the norms
wedge parameters capture quite a narrow concept of gender norms relating to the distinction
between married and single women who are similar. On the other hand, it might be viewed as
small, relative to the output growth that has occurred over 1940-2000. To better benchmark
the size of the output effects, I conduct additional counterfactuals.
Additional Counterfactuals Figure 9 compares the market and total (market and nonmarket) output effects of various counterfactual scenarios, where the baseline year is set at
2000. The other counterfactual scenarios explore the effects of τ changing from 0 to 1, and
when labor supply choices of females are made based on w̄ and h̄ of 1940. All the three
margins of education, marriage, and labor supply are allowed to adjust.
As τ increases, the negative output effects becomes increasingly pronounced. When
married women are completely prohibited from working (τ =1), market output falls by 13.5%
and total output by 9.3%. This counterfactual highlights the potential loss in aggregate
output incurred in the countries with the most conservative attitudes towards married women
working.
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Figure 9: Market and Total Output Effects of Various Counterfactual Scenarios

Note: This figure compares the market and total (market and nonmarket) output effects of various counterfactual scenarios, where the baseline year is set at 2000, with τ at 2000 being 0.15.

I focus on the last counterfactual, in particular, to benchmark the effects of the main
counterfactual. As illustrated in Figure 5, the market and home productivities have undergone substantial changes over time, driving the economic growth over 1940-2000. In fact,
w̄ is lower than h̄ for women in 1940, whereas w̄ is well over double of h̄ in 2000. Not to
include the direct effects of productivity changes on output, the counterfactual is only about
letting female labor supply choices be determined based on w̄ and h̄ at 1940 levels, while
wages and home productivities remain at the 2000 level. The labor supply choice changes
enormously, with married women’s LFP rate falling by a staggering 70%, about double the
drop in the main counterfactual. Market output consequently falls by 13.0% and total output falls by 7.1%. Therefore, the main counterfactual’s output effects amount to nearly 80%
of the output effects of the last counterfactual. In this sense, the effect of the norms wedge
is sizable.
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6

Reduced-Form Exercise

The counterfactual results in the previous section depend on the model structure. The
extended discussion on the calibrated parameter values in section 4.3 describes how they
match similar estimates in the literature, related measures from external data sources, or
well-documented stylized facts. Yet, to provide further evidence in support of the model,
I perform a reduced-form exercise. The exercise also allows me to add an extension to the
model where economywide gender norms respond to economywide past female labor force
participation, and using this relationship, to conduct dynamic counterfactuals.37

6.1

Model validation

For lack of a direct test of model predictions when norms wedges fall, I explore the effects of
a shock that indirectly affects norms and check that other variables change in the expected
direction. To clarify, the purpose of this exercise is not to demonstrate that the effect of
this shock is entirely explained by norms, but rather that the shock triggers changes that
are consistent with model predictions when norms change.
Inspired by Fernández et al.(2004),38 I take WW2 draftee casualties as a temporary
positive shock to female labor force participation that propagates over the long term through
weaker gender norms. Underlying this story is the idea of cultural transmission through
exposure (Bisin and Verdier, 2000) or social learning (Fogli and Veldkamp, 2011; Fernández,
2013).
For the reduced-form exercise, I match the U.S. decennial census, by county, with the
WW2 military casualty records from Ferrara (2021). As a result, every county is characterized by the casualty rates among draftees, as illustrated in Figure 10. While earlier studies
on the effects of WW2 utilized WW2 mobilization rates by state (e.g. Acemoglu, Autor, and
Lyle, 2004; Fernández, Fogli, and Olivetti, 2004), newly digitized data from the National
Archives and Records Administration enables the use of county-level variation. Moreover,
there are two advantages to using casualty rates as opposed to mobilization rates. First, although most women who engaged in wartime work left the labor force upon demobilization
(Goldin, 1991), casualties last. Second, casualty rates among draftees are likely to be more
random than mobilization rates.
37

This model extension is compatible with how I identified norms wedges previously, as long as each
individual takes norms as given and do not internalize the effect of their labor supply choice on the norms
of future generations.
38
They argue that WW2 mobilization weakened traditional gender norms over the long run, as sons of
women who worked during the war grew up to be more accepting of working wives.
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Figure 10: Map of County-Level Draftee Casualty Rates

Note: This figure color-codes each county into quartiles of draftee casualty rates. From the highest to the
lowest quartile, the colors are red, orange, light blue, and blue.

The baseline estimation strategy for the effect of draftee casualties is difference-in-differences
with continuous treatment. Hence, I estimate, for individual i in county c at decade t,
X
βt × casualtyc + Xict γ + εict
(20)
Yict = αc + λt +
t6=1940

where Y represents various outcome variables, casualty is the county-level draftee casualty rate – the death rate among all soldiers drafted from a county – and X captures predetermined individual characteristics, namely dummies for age and race, added for greater
precision. In other words, I study the effect of the casualty rate in each decade t relative to
1940, the last decade before the influence of WW2 reached the U.S. With parallel trends, it
must be that βt = 0 for all t < 1940. I later check that the results according to the specification in (20) are robust to a) comparing above-median- to below-median-casualty counties in
a standard binary difference-in-differences framework, b) controlling for 1940 county characteristics that predict casualty rates, interacted with decade dummies, in order to address
the nonrandomness of casualty rates, and c) applying the synthetic difference-in-differences
methodology (Arkhangelsky et al., 2021) to further allay concerns over level differences in
the pre-WW2 period affecting the future trajectory of various outcome variables.
The main results are depicted in Figure 11. Plot (A) shows that a 1 percentage point
increase in draftee casualty rate induces a 2.5 percentage point increase in female labor force
participation rate in 1950. When I dissect the source of this spike, it comes from widows and
single women living with their parents increasing their labor force participation, consistent
with firms demanding more female labor with lower male labor supply, and new widows
37

Figure 11: The Effect of WW2 Draftee Casualty Rates on Various Outcomes
xxxxxxxx

(A)

(B)

a

(C)
Note: This figure plots the difference-in-differences coefficients from estimating equation (20) for various
outcome variables. Plot (C) uses state-level draftee casualty rates, because state is the finest geographic
variable available in attitudes data prior to WW2. In Plot (C), 1945 is counted as post-WW2, since the
survey was taken in November, after the official end of WW2 in September.

increasing their labor supply as a direct consequence of the casualties. The effect of casualties
on female labor force participation in 1960 is still positive but a little smaller than in 1950,
and then displays a gradual increase over the next decades. Plot (B) shows that for the most
part the gradual increase is driven by married women. At the same time, plot (C) shows that
38

gender attitudes become gradually less traditional with higher casualties.39 Put together, the
three panels are consistent with a story of a one-off rise in female labor force participation
propagating over the long term through less traditional gender norms that primarily affect
married women’s labor force participation.
Appendix figure A6 portrays the reduced-form results for other variables that buttress
this story as well as the model structure. Single women’s labor force participation in plot
(B) does not mimic the strong, gradual rise observed for married women, reproduced in plot
(A). This contrast supports the model assumption where only married individuals’ labor
force participation decisions are affected by the norms in marriage. Men’s employment, as
shown in plot (C) does not exhibit a systematic change over time, indicating that the gender
norm change is associated with a change in women’s behavior, mostly. Plot (D) shows that
the wife’s share of the couple’s wage income is also increasing over time, even as real hourly
wage for working women is decreasing over time, shown in plot (E). Although not included,
the wife’s share of the couple’s total market hours worked also increases over time, gradually
and continually. Furthermore, while wages are equilibrium prices jointly determined by
supply and demand, the decrease in female wages points more towards a rise in female labor
supply than female labor demand driving the rise in female labor force participation. The
effect on female wages thus supports the model assumption of a decrease in norms wedge
affecting the labor supply decisions of married women. In addition, the decrease in female
wages is consistent with the model assumption around selection into the labor force, i.e. as
more women work, working women are less positively selected. The observation that there
are long-term differences in female wages between high- and low-casualty counties indicates
that there are labor market frictions precluding the equality of wages across space. In fact,
there is no consistent trend of individuals moving to either high- or low-casualty areas to
wash out the effects of WW2 casualties, which would have shown up in people migrating to
different states from their birth states in plot (F).
In terms of marriage and education, plot (G) depicts a rise in ever-marriage rates and
plot (H) a rise in the education of women overall. Plot (H) uses whether one graduated high
school or more as the measure of education, as higher levels of education are very rare to
39

There are a few caveats for plot (C). As the finest geographic variable in the attitudinal survey data
is state, the difference-in-differences analysis is performed using state-level draftee casualties. Moreover, the
surveys are grouped into five-year intervals. 1945 is counted as post-WW2, since the survey was taken in
November, after the official end of WW2 in September. The statistically insignificant drop in 1945 appears
to be out of trend, but it is the date in which the sample is by far the smallest; the sample is 1,365 in 1945,
while the other dates are based on around 3,000-6,000 observations. 1945 is also the only date in which no
survey weights are available. Overall, I take the coefficient plot of plot (C) to indicate that the attitude data
is quite noisy, and that the attitudes getting less traditional becomes detectable (statistically significant)
from 1985.
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find in 1940, the pre-WW2 benchmark decade. The effect on marriage is consistent with
the model assumption where norms wedges are modeled as costs to marriage, and as the
norms wedge falls over time, more people engage in the tradition of marriage. Also, the
effect on education supports the model prediction of greater female education due to the
greater likelihood of marriage and market work. Lastly, the model assumes that the norms
wedges impose higher costs on women with higher market ability. This assumption leads to
the model prediction of increasingly positive selection into marriage by education of women,
as the norms wedge falls. The rise in education of married women, in plot (I), but not for
single women, in plot (J) supports this prediction.
All in all, it is difficult to reconcile how women are getting married and educated more,
married women but not single women are working in the market more, and female wages
falling, without a story of changing gender norms. Gender attitudes indeed become less
traditional over time in the data. Surely, WW2 casualties can have alternative effects.
For instance, the fall in sex ratio can increase husbands’ bargaining power. Yet in that
case, married women would not increase market work, since attitudinal surveys indicate
that men hold more traditional views on married women working than women. As another
example, casualties might somehow change the industrial structure into one that better
enables women to combine work and marriage, such that women with higher market ability
get married more. However, while this might explain the rise in married women’s market
work, the rise in marriage, and the rise in female education, it goes against falling female
wages. To generate the sizable rise in married women’s work soley from a higher market
talent of married women, married women’s market talent must rise by a great amount, in
which case it is unlikely to see a fall in female wages.
Robustness I firstly check that the effect of WW2 draftee casualties survive a binary
difference-in-differences specification. Column (1) of Appendix table A6 reports the effects
of casualties on female labor force participation, pictured in plot (B) of figure 11. Column
(2), which reports the binary specification results, are very similar to column (1).
Secondly, I control for 1940 county characteristics that predict casualty rates, interacted
with decade dummies, to address the nonrandomness of casualty rates. Indeed, the casualty
rates are not completely random. Figure 10 shows spatial clustering in the casualty rates.
During WW2, drafted soldiers were assembled at state base camps, and casualties were
dictated by outcomes of specific battles, so nearby counties experience similar casualty rates.
Moreover, blacks were killed at a lower rate since they were mainly employed in comparatively
safer support and supply activities due to racist attitudes that saw them unfit for fighting
(Lee, 1965). Appendix table A7 shows that casualty rates were higher in counties with a
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higher share of whites, a lower share of working-age women, a higher urban resident share,
a lower male education, and a lower share of men in agriculture. I therefore control for the
effects of these 1940 county characteristics over time in columns (3) and (4) of Appendix
table A6. Although the coefficient sizes get smaller, both columns still demonstrate a gradual
rise in female labor force participation over time.
Lastly, to further allay concerns over level differences in various outcome variables during
the pre-WW2 period affecting the future trajectory of those variables, which would bias
the usual difference-in-differences coefficients, I apply the synthetic difference-in-differences
methodology of Arkhangelsky et al. (2021). Synthetic difference-in-differences estimates
weights on control counties and on time periods such that the pre-WW2 path of the doublyweighted average lies extremely close to the pre-WW2 path of the treatment counties. Hence,
any level differences in the pre-WW2 period between treatment and control counties, for any
outcome variable, are practically eliminated. Because of the need to divide treatment and
control counties, I can only employ a binary specification. Column (5) of Appendix table
A6 shows that the synthetic difference-in-differences coefficients also depict a gradual rise in
female labor force participation over time.

6.2

Dynamic counterfactuals

The reduced-form results based on WW2 casualties are useful for validating the assumptions
of the structural model. Not only that, but those results also allow me to consider a dynamic
extension to the model. Up to now, I have assumed that the model is in equilibrium each
decade, with no dynamic element linking any two decades in the model. Yet, it is unlikely
that gender norms evolve entirely exogenously. In fact, the WW2 reduce form results are
congruent with temporarily higher female labor force participation inducing a gradual fall
in the norms wedge.
I estimate how the norms wedge responds to past female labor force participation, using
the reduce form results in plot (A) of figure 11. To this end, I first impose a functional form
on how economywide norms wedge in decade t responds to economywide female labor force
participation in decade t − 1:
∆τt = f (∆F LF Pt−1 , F LF Pt−1 ) + νt

(21)

≈ α0 + α1 ∆F LF Pt−1 + α2 F LF Pt−1 + νt
where ∆ denotes the gap between treatment and control counties. I also need two additional
assumptions on how the long-term effects rise about: a) WW2 draftee casualties affect female
labor force participation in 1950 and nothing else, and b) the effect only propagates through
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a change in the norms wedge. These assumptions allow me to take treatment and control
counties as two identical worlds whose female labor force participation started diverging as
a result of a temporary exogenous shock in 1950 and continued to diverge from 1960 as a
result of norms evolving according to (21). I estimate the relationship in (21) that would
generate the pattern of difference-in-differences coefficients in plot (A):
min

α0 ,α1 ,α2

2010
X

(DID coeff for FLFPt − change in FLFPt in model due to ∆τt )2

t=1960

The result is α̂0 = −0.119, α̂1 = −0.468, α̂2 = 0.359.
Armed with this estimated relationship, I can further conduct dynamic counterfactuals.
As opposed to the “static” counterfactuals on the effect of a shock on the model equilibrium
in a given decade in section 5, I explore how a shock affects the model equilibrium over time.
The counterfactual I ask is, what would happen in 2010 if women were paid male wages
in a one-off fashion? The counterfactual abstracts from labor demand being affected, as a
consequence of the model assumption of firms producing under a linear production function.
Forcing firms to pay women male wages, all the more without changing employment, is a
xxxx
Figure 12: The Effect of Paying Women Male Wages, One-Off, in 2010

Note: The figure plots the dynamic effect of a temporary “big-push” policy that greatly increases female
participation. One decade after the policy, female labor force participation is higher than the pre-policy
equilibrium level because the gender norms wedge have declined in response to the rise in female labor force
participation in the previous decade. The new equilibrium the economy stabilizes to features a higher female
labor force participation rate and a lower gender norms wedge.
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far-fetched idea. Yet this thought experiment illustrates how a one-off policy can move an
economy to a different equilibrium. Figure 12 shows that while keeping all other parameters
fixed at the 2010 level, paying women male wages for one period induces a contemporaneous
spike in female labor force participation, which then induces the norms wedge to fall a decade
later. The female labor force participation that decade is lower than the decade of the policy
as the direct effect of the policy is gone, but it is higher than the baseline due to the lower
norms wedge. Consequently, in the second decade after the policy, the norms wedge falls even
more. The process continues, and from three decades post-policy, the economy stabilizes at
a new equilibrium with higher female labor force participation and lower norms wedge than
the baseline.

7

Concluding Remarks

In this paper, I measure and study the effects of gender roles associated with marriage on
aggregate output, using historical data from the United States. Gender norms became less
of a constraint on married women’s labor supply choices over the last 70 years. Through
the direct effects of improved alignment between labor supply choice and productivity maximization, and the indirect effects of higher human capital accumulation, less conservative
gender norms boost aggregate market and total output.
Cultural costs on output are sizable. Operating under 1940 norms wedges in the current
day drags aggregate output down by 5.5%. This amounts to nearly 80% of the output
cost of labor force participation being based on the economic forces – wages and home
productivities – of 1940. Then, is there anything to be done about norms wedges? Besides
activist movements aimed at transforming mindsets, the paper suggests that a big-push
labor policy can play a part. A one-off policy triggering a large rise in female labor force
participation can bring an economy to a new equilibrium with higher female labor force
participation and lower norms wedges permanently.
The tractability of the model and straightforward parameter inference procedure lend
great practical advantages. For instance, Lee (2021) takes the model to 17 other countries
and augments it with a male-female wedge, which is compared to the married women-single
women wedge central to the current paper. On the other hand, there are other important
dimensions that the model does not account for, such as occupations (Hsieh et al., 2019),
work flexibility (Goldin, 2014), divorce (Fernández and Wong, 2014; Greenwood et al., 2016),
and leisure (Aguiar and Hurst, 2007b). Building these factors into the model will allow a
richer understanding of the effects of gender norms in marriage. I leave these for future
research.
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Appendix A

Tables

Table A1: Variation in Attitudes by Individual Characteristics

Year
1930-1939
1940-1949
1970-1979
1980-1989
1990-1999
Marital status
Married
Widowed
Divorced
Separated
Never married
Sex
Male
Female
Race
White
Black
Other
Education
Middle school graduate or lower
High school drop-out
High school graduate
College drop-out
College graduate or higher
Age
20-29
30-39
40-49
50-59

(1)
Average

(2)
F-statistic

(3)
Shapley decomposition (%)

0.77
0.71
0.26
0.16
0.14

10.3

19.8

0.19
0.28
0.18
0.19
0.15

1.0

2.3

0.20
0.18

14.2

1.1

0.28
0.25
0.21

14.1

3.2

0.41
0.29
0.20
0.14
0.09

153.6

62.6

0.23
0.26
0.29
0.33

2.2

11.1

Note: This table reports by how much various individual characteristics account for the variation in att, the
indicator variable for an individual’s disapproval of a married woman working in the labor market, in the
Gallup Polls and the General Social Survey. The specific attitudinal survey question is in Figure 3. Column
(1) reports the weighted average disapproval rate by category of each variable, to show the variation across
the categories. Columns (2) and (3) are based on the regression of att on the dummies for the categories
of each variable, on the sample from the General Social Survey. Column (2) reports the F -statistic for the
joint significance of the dummies, while column (3) reports the Shorrocks-Shapely decomposition denoting
the relative contribution of each variable to the R squared.

44

Table A2: Years of Completed Schooling by Schooling Category by Year
Schooling
level
1
2
3
4
5
6

Year
1940

1960

1970

[0,7]
8
[9,11]
12
[13,∞)

[0,7]
8
[9,11]
12
[13,15]
[16,∞)

[0,8]
[9,11]
12
[13,15]
[16,∞)

1980

1990

[0,9]
[0,11]
[10,11]
12
12
[13,15]
[13,15]
16
16
[17,∞)
[17,∞)

2000

2010

[0,11]
12
[13,15]
16
[17,∞)

[0,11]
12
[13,15]
16
[17,∞)

Note: Years of completed schooling are integers in each interval. For example, individuals with 0,1,...,7 years
of completed schooling fall under schooling level 1 in 1940.

Table A3: Description of Family Composition Categories
Family
composition
categories

Description

1
2
3
4
5

No child
1 child, aged 6-18
1 child, aged 0-5
2 or more children, all aged 6-18
2 or more children, at least one aged 0-5

Note: All children are one’s own children living in the same household.
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Table A4: Coefficients from Regressing w̄ or h̄ on Schooling Level, by Sex and
Year
1940
Market productivity, w̄
Male
Home productivity, h̄
Market productivity, w̄
Female
Home productivity, h̄
Number of groups

1960

1970

1980

1990

0.61*** 0.84*** 1.53*** 1.12*** 1.91***
(13.98) (16.22)
(11.97)
(10.56)
(16.75)
0.021
-0.068** -0.17*** -0.13*** -0.064
(0.96)
(-3.16)
(-3.80)
(-5.26)
(-1.76)

2000

2010

2.48*** 2.60***
(16.74) (15.40)
0.029
0.016
(0.72)
(0.39)

0.25*** 0.46***
(5.29)
(6.17)
0.20*** 0.11**
(8.52)
(2.90)

1.03***
(7.34)
0.085
(0.90)

0.98*** 1.71*** 1.90*** 2.06***
(13.19)
(20.76)
(30.45) (38.36)
-0.25*** -0.21*** -0.069* 0.029
(-7.19)
(-6.02)
(-2.56) (1.04)

210

150

210

210

150

150

150

Note: t statistics in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
This table reports the coefficients on schooling level in the regression of either market wage or home productivity on schooling level. In this regression, each observation corresponds to each group, weighted by
its empirical probability. As described in Appendix table A2, schooling level is a categorical variable with
higher values representing greater completed years of schooling. For the sake of simplicitiy in showing how
w̄ and h̄ vary by education, I treat schooling level as a continuous variable in these regressions. Since the
schooling level formulations change over time, the coefficients are not directly comparable across the years.
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Table A5: Estimates of the Costs of Schooling c by Sex and Decade
Schooling level
1

2

3

4

5

0.23
-0.14

0.58
0.26

2.69
2.32

1940

Male
Female

-1.83 1.41
-1.62 0.40

1960

Male
Female

-1.37 -0.43 -0.61 -0.65 0.80
-1.25 -0.73 -1.03 -0.84 0.33

1970

Male
Female

-1.17 -0.66 -0.97 0.34
-1.07 -0.96 -1.22 -0.39

1980

Male
Female

-1.03 0.04
-1.59 -2.03

1990

Male
Female

-1.96 -2.32 -1.68 -0.14 1.61
-3.48 -2.50 -2.11 -0.42 0.39

2000

Male
Female

-2.60 -3.24 -1.81 -0.30 1.78
-2.94 -2.74 -2.00 -0.69 0.12

2010

Male
Female

-2.71 -3.23 -1.93 -0.27 2.03
-3.01 -2.58 -2.15 -0.51 0.42

6

1.74
2.02

1.40
1.44

-1.77 -1.16 0.21
-1.31 -1.49 -0.81

0.23
-0.11

Note: This table reports the estimates of csg , the utility cost of schooling by sex and decade. The schooling
categories for each decade are described in Appendix Table A2.
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Table A6: The Effect of WW2 Draftee Casualties on
Female Labor Force Participation (percentage points)
DID

1950
1960
1970
1980
1990
2000
2010
N

DID with 1940 county controls

Synthetic DID

continuous
(1)

binary
(2)

continuous
(3)

binary
(4)

binary
(5)

2.54***
(0.98)
2.13***
(0.75)
2.69**
(1.11)
4.03***
(1.03)
7.11***
(1.15)
9.78***
(1.46)
7.50***
(1.04)

2.13**
(0.86)
1.64**
(0.67)
2.03*
(1.09)
3.04***
(0.83)
5.57***
(0.94)
7.77***
(1.20)
6.23***
(0.92)

1.01
(0.83)
0.66
(0.75)
-0.09
(1.38)
1.64
(1.08)
3.40***
(1.16)
5.08***
(1.41)
3.52***
(1.01)

0.42
(0.87)
0.53
(0.69)
-0.07
(1.25)
0.55
(0.80)
1.76**
(0.87)
2.98***
(1.12)
2.41***
(0.93)

2.44***
(0.81)
1.28**
(0.65)
0.49
(1.24)
2.21***
(0.77)
5.42***
(0.99)
8.02***
(1.23)
5.76***
(0.97)

2,096,633

2,096,633

2,028,727

2,028,727

2,096,633

Note: Standard errors (col (1)-(4): clustered by county, col (5): jackknife) in parentheses, *p < 0.10,
**p < 0.05, ***p < 0.01. This table reports the decade-specific difference-in-differences coefficients of
female labor force participation on WW2 draftee casualties by county. Draftee casualties are considered
either as the raw continuous variable or as a binary variable equal to 1 if casualty rates are above the
median. When casualties are continuous, the coefficients amount to percentage point changes in married
women’s labor force participation for every 1 percentage point increase in casualty rates. When casualties
are binary, the coefficients amount to percentage point changes in married women’s labor force participation
for being in above-median counties relative to below-median counties. Columns (1) and (2) reports the
result of estimating equation (20). Columns (3) and (4) add as controls 1940 county characteristics that
predict casualty rates, interacted with decade dummies, in order to address the nonrandomness of casualty
rates. Column (5) reports the coefficients from applying the synthetic difference-in-differences methodology
(Arkhangelsky et al., 2021) to further allay concerns over level differences in the pre-WW2 period affecting
the future trajectory of various outcome variables.
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Table A7: WW2 Casualties and County Characteristics in 1940
Dependent variable: WW2 casualty rate
among draftees, county-level
(1)
Share white

∗∗∗

0.38

(13.30)
Share aged 25-54 among women
Share city resident

∗∗∗

Share in agriculture among men

(3)

∗∗∗

0.32

(9.89)

0.31∗∗∗

(9.91)

(9.15)

0.31

-0.16

-0.15

-0.12∗∗∗

(-6.99)

(-3.75)

(-2.85)

(-2.71)

∗∗∗

∗∗∗

∗∗∗

0.18∗∗∗

(5.42)

(5.62)

(3.45)

∗

∗∗

0.22

∗∗∗

∗∗∗

(4)

∗∗∗

-0.22

(4.01)
Male avg. schooling

(2)

0.23

∗∗∗

0.23

-0.13

-0.09

-0.14

-0.14∗∗

(-3.07)

(-1.77)

(-2.32)

(-2.41)

∗∗∗

-0.11

(-3.88)

-0.02

-0.03

-0.06

(-0.45)

(-0.77)

(-1.25)

-0.01

-0.01

(-0.24)

(-0.17)

0.07

0.05

(1.02)

(0.92)

0.02

-0.02

(0.51)

(-0.42)

-0.01

-0.02

(-0.30)

(-0.57)

Share married
Female avg. schooling
Avg. no. children in household
Female labor force participation
Additional controls

No

No

No

Yes

State dummies

No

Yes

Yes

Yes

2409

2409

2409

2409

0.226

0.340

0.341

0.345

No. counties
R

2

Note: t statistics (col (1): robust, col (2)-(4): clustered by state) in parentheses, *p < 0.10, **p < 0.05,
***p < 0.01.
This table reports the OLS coefficients from regressing county-level WW2 draftee casualty rates on various
pre-war county characteristics. The sample excludes outliers, defined as counties having casualty rates or
draft rates strictly outside the 2.5th and 97.5th percentiles. Additional controls are county population, share
having non-wage income over $50, share aged 25-54 among men, and share in agriculture among women.
Average schooling, share in agriculture, share married, average number of children in household, and female
labor force participation are computed among 25- to 54-year-olds.
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Appendix B

Figures

Figure A1: Trends of Answers to Various Attitudinal Survey Questions
Relating to Gender Roles within Marriage

Note: The attitudinal survey data originates from the ROPER polls database. I put together the surveys
that come up from searches using the keywords “women” and “gender,” and select the questions that relate
to gender roles within marriage, and among them, the ones asked repeatedly over multiple periods. All
samples are nationally representative adults or nationally representative men and women separately. All
survey answers have been reconfigured to lie between 0 and 1, with 1 corresponding to the most traditional
answer and 0 the least. This figure plots the weighted averages of the reconfigured answers by year.
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Figure A2: Housework’s Share of Housework and Market Hours, Among
Couples Whose First Child is Born ≥ 4 years After Marriage

Note: This figure plots the event-time coefficients (αjg ) of the regression
g
houseworkist
=

X
j6=−1

αjg ·1(j = t) +

X

βkg ·1(k = ageis ) +

X

g
γyg ·1(y = s) + νist

y

k

g
where houseworkist
denotes the housework’s share of housework and market work hours of individual i of
gender g in year s at event time t. The red vertical line plots the timing of marriage. Individuals are
unmarried household heads without any live-in partners in the years to the left of the red line, and they are
married with live-in spouses in the years to the right of the red line.
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Figure A3: Average Labor Force Participation of Men over 30-year Window
from Starting Age

Note: This figure plots the weighted average of labor force participation among men aged between starting
age and (starting age+29). It shows that 25-54 is an appropriate age range for the economically active years
of one’s life and that this observation is quite stable over time.
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Figure A4: Histogram of Empirical Market Abilities

Note: This figure plots the histogram of the market abilities of all working individuals with wage data, where
the market abilities are inferred using the model structure as outlined in step 2 of section 4.2.

Figure A5: Ψ by Spousal Education Gap, Over Time

Note: This figure plots the pattern over time of Ψqr , the utility from marital bliss in a marriage between a
man with education level q and a woman with education level r, when averaged by the spousal educational
gap (q − r).
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Figure A6: The Effect of WW2 Draftee Casualty Rates on Various Outcomes

(A)

(B)

a

(C)

(D)

a

(F)

a

(E)
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Figure A6 (continued):
The Effect of WW2 Draftee Casualty Rates on Various Outcomes

(G)

(H)

(I)

(J)

a

a

Note: This figure plots the difference-in-differences coefficients from estimating equation (20) for various
outcome variables.
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Appendix C
C.1

Model

General form of the utility function

The general form of the utility function is given by


ui (Q, Ci , Lf , Lm ) = H f (Q)Ci − r(Q)τi wf Lf + gi (Q)
where the following conditions hold:
Conditions
C1) H is strictly increasing and strictly concave
C2) (H 0 )−1 is homogeneous or logarithmically homogeneous40,41,42
C3) 2p(f 0 )2 − p·f ·f 00 + τ wf Lf (r00 f 0 − r0 f 00 ) − f 0 g 00 + g 0 f 00 > 0, where τ ≡ τm + τf , and
g(Q) ≡ gm (Q) + gf (Q)
This general utility function yields the same result that 1) the optimal labor supply
decision of the couple is one that maximizes their pooled income less the disutilities from the
wife working in the labor market, and 2) the optimal labor decisions are made independently
based only on individuals’ comparisons of the gains from working in the market versus at
home.

C.2

Model discussion: On how home production features as “income” in the budget constraint

It might seem non-standard that according to the budget constraint, private and public
goods can be “bought” with “income” from home production. However, the maximization
40

Condition C2) is based on Mazzocco (2004), which shows that a collective household’s behavior under
uncertainty is equivalent to that of a representative agent if and only if H is of the Identically Shaped
Harmonic Absolute Risk Aversion (ISHARA) class:
−

Hi00 (x)
1
=
Hi0 (x)
θx + ai

41

A function is logarithmically homogeneous if it is given by a logarithmic transformation of a homogeneous function. According to Miyake (2015), a function U is logarithmically homogeneous on X if and only
if there is a δ-homogeneous function u on X and two parameters a > 0 and b such that U (x) = a log u(x) + b
for all x ∈ X. The implication is that U (γx) = aδ log γ + U (x).
1−θ
42
CRRA (H(x) = ln(x), or H(x) = x 1−θ−1 for θ > 0, θ 6= 1) and CARA (H(x) = − exp{−θx + b} for θ >
0, b ∈ R) utility functions – the most commonly used utility functions for risk-averse individuals – satisfy
condition C2).
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problem is equivalent to solving
max (Q + Y ) C + D − τ wf Lf



Q,C,Y,B

s.t.

pQ + C = wm Lm + wf Lf

pY + B = hm (1 − Lm ) + hf (1 − Lf )
where Y is the non-rival, public component of home production (e.g. cleaning of communal
area, or food preparation for children) and D ≡ Dm + Df is the total consumption of the
private component of home production (e.g. cleaning of private space, laundry of clothes).
Here, market goods and services Q and C can only be financed from market earnings, while
consumption of home-produced goods and services occur within the total home production
done by the couple. The market value of private home goods is normalized to be the same
as that of the private market good (the numeraire), and the market value of public home
goods is the same as the price of public market good.

C.3

Model discussion: The value of staying home beyond housework

Following Gronau (1977), I can categorize home production into work at home, which is
perfectly substitutable to work in the market, and leisure (i.e. home consumption time),
which has poor market substitutes. Then, the utility function – in the general form as in
Appendix section C.1 – can be formulated as




ui (Q, Ci , Lf , Lm ) = H f (Q)Ci − r(Q) ai wi Li + τi wf Lf + gi (Q)
where ai denotes i’s preference for leisure/home consumption time, measured proportionally
to i’s market wage.43
Ultimately, the optimal labor supply decisions would come down to
L∗m = 1 [wm − am ≥ hm ]
L∗f = 1 [(1 − τ )wf − af ≥ hf ]

43

It is easy to also introduce j valuing i’s home consumption time, e.g. the husband valuing the wife’s
play time with their children.
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C.4

Model extension: Enriching women’s labor supply decisions

The independence in the labor supply decisions of husbands and wives simplifies the study of
these decisions. However, a necessary assumption to generate the independence is the perfect
substitutability of home-produced goods and market goods. The perfect substitutability
assumption, in turn, implies that there are no incentives for specialization. I can enrich the
labor supply decisions of women, however, if I abstract from the labor supply decisions of
men, i.e. have men always work in the market.
As in Aguiar and Hurst (2007a), consider the final consumption good being produced
according to a CES production function with market goods and home production as inputs:


ρ  1
ρ
y + wL + h + h(1 − L) ρ

(22)

y refers to nonlabor household market income, which includes any remittances from
family, government benefits, and, if married, husband’s earnings. h refers to the basic level
of home production conducted in the household, including the amount of home production
a woman would have completed regardless of her labor force participation status, and again,
if married, any home production completed by the husband.
To make use of the convenient properties of the Fréchet-distributed market and home
abilities, a simplification is necessary. A first-order Taylor approximation of equation (22)
around (w = 0, h = 0) yields
1

(y ρ + hρ ) ρ + (y ρ + hρ )

1−ρ
ρ

y ρ−1 wL + (y ρ + hρ )

1−ρ
ρ

hρ−1 h(1 − L)

(23)

Hence, the labor supply decision that maximizes equation (23), corresponding to the
optimal decision for a single woman, is:


L̂∗ = 1 y ρ−1 w ≥ hρ−1 h
A married woman, on the other hand, must consider the cost of the norms wedge. Where
the cost of working in the market is denominated proportionally to the contribution of market
goods in the production of the final good, her optimal labor supply decision is:


L∗ = 1 (1 − τ )y ρ−1 w ≥ hρ−1 h
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The norms wedges from this extension, comparable to ones in the benchmark model given
by equation (18), is:
avgwage0r
F (K)
·
τ qr (K) = 1 −
avgwageqr
F (K)

h0r
yFqr
F
· 0r
hqr
y
F
|
{zF


1−ρ 
1
1 − PF0r (K) θ
·
1 − PFqr (K)
}

(24)

new in the extension

The following describes how I compute the additional part of the norms wedge in this
extension.
• ρ: set at 0.5, since the elasticity of substitution between market goods and home
produced goods in the literature is estimated at around 2; McGrattan, Rogerson, and
Wright (1997): 1.8, Chang and Schorfheide (2003): 2.3, Rupert, Rogerson, and Wright
(1995): 1.8, Aguiar and Hurst (2007a): 1.78-2.13.
• y: the sum of welfare benefits, social security income, other unearned income, and, if
married, spousal earnings in the U.S. Decennial Census. The values are truncated at 0
and winsorized at the top 10% to remove distortions from outliers, and then I take the
average by group. I compute (24) only from 1960 because information on non-wage
income becomes available from 1960.
• h: In the benchmark model, single and married women with the same level of education
h0r
share the same home productivity. Similarly, I assume here that hFqr is a constant. As
F
the aim of computing the norms wedge in the extension is to compare its evolution
trajectory over time to that of the wedges in the benchmark model, the value of this
constant is set to equate the norms wedges in the benchmark and the extension in
1960.
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C.5

Model extension: Adding male norms wedges

The independence in the labor supply decisions of husbands and wives, arising from the
perfect substitutability of home-produced goods and market goods, allows for the addition
of male norms wedges. A married couple receives disutility from not only the wife working in
the market, but also the husband working in home production. Therefore, married individual
i ∈ {m, f } gets the following utility:
ui (Q, Ci , Lf , Lm ) = ln(Q) + ln Ci − τi wf Lf − τ̃i hm (1 − Lm )



where τ̃i represents the disutility that i gets from the husband m working. With τ̃ ≡ τ̃m + τ̃f ,
the optimal labor supply decisions are:
L∗m = 1 [wm ≥ (1 − τ̃ )hm ]
L∗f = 1 [(1 − τ )wf ≥ hf ]

C.6

Derivation of marriage market equilibrium

The probability that man m chooses spousal type r ∈ {1, ..., S} or stays single (r = 0) is

P(r = arg 0 max Vmqr ) = PS
r =0,1,..,S
0

qr
) − π qr + ψ qr }
exp{E(vm

r0 =0

qr
exp{E(vm
) − τ qr0 + ψ qr0 }
0

The maximum likelihood estimator of P(r = arg maxr0 =0,1,..,S Vmqr ) is the fraction of type q
nqr
men married to r, or M
q.
Hence, in terms of the number of (q, r) marriages demanded by type q men,
0

qr
q
ln nqr,D = ln nq0 + E(vm
) − π qr + ψ qr − E(v̂m
)

Similarly, woman f of type r choosing her spousal type or remaining single gives the
analogue for the number of (q, r) marriages supplied by type r women,
ln nqr,S = ln n0r + E(vfqr ) + π qr + ψ qr − E(v̂fr )
The marriage market-clearing equilibrium transfers π qr are determined such that
nqr,D = nqr,S = nqr .
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Appendix D
D.1

Parameter Inference

Derivation of the likelihood function to estimate θ

The probability density function of the Fréchet distribution with shape parameter θ and
scale parameter s is:
    
x −θ
x −θ−1
θ
f (x; s, θ) = exp −
s
s
s
The scale parameter in the Fréchet distribution of market abilities among market workers
1
is P1 θ , where P is the fraction working in the market among a group defined by gender
g, match (q, r), and family composition K. Therefore, where xn is the market ability of
observation n and Pn denotes the fraction of workers in observation n’s group, the maximum
likelihood estimator for θ is:
θ̃M LE = arg max

θ∈(0,∞)

D.2

N
obs
X



−1
ln θ − ln Pn − x−θ
n Pn − (θ + 1) ln xn

n=1

Extracting market abilities from market wages

Recall that an individual i of gender g in a (q, r) match with family composition K receives
wage
qr
wit = w̄gt
(K)w
g ∈ {M, F }
i ,
qr
where w̄gt
(K) is the market wage per unit of effective labor for each group. Therefore the
xn in practice equals w∗
it where the asterisk denotes that this it the market ability of those
from the observed wages:
who choose to work in the market. Let us isolate w∗
i
qr
logwageit = ln w̄gt
(K) + ln w∗
it

To this end, I regress log wages on (decade × sex × education pair × family composition)
dummies. For each group, then, the residuals are
residualsit = logwageit − logwageit


qr
qr
w∗
= ln w̄gt
(K) + ln w∗
−
ln
w̄
(K)
+
ln

gt
it
it
= ln itw∗ − ln w∗
it
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Thus,
xn = exp{residualsit + E(ln w∗
it )}
= exp{residualsit + γθ + ln(sn )}
= exp{residualsit + γθ − 1θ ln Pn }
where γ is the Euler’s constant.44

D.3

Reformulation of the expected utility from each schooling level

From the marriage market clearing condition and equation (4),
π

qr

q
) + E(v̂fr )
ln nq0 − ln n0r − ln µqr − E(v̂m
=
2
q0
0r
ln n − ln n − ln µqr − 2E(ln Q̂qm ) + 2E(ln Q̂rf )
=
2

Then,
UFr

=

S  qr 
X
n
q=0

Fr

E

(vfqr )

qr

+π +ψ

qr



− crF − ξ r


S  qr 
X
n
µqr
qr
qr
qr
=
+π +ψ
+ ln p − crF − ξ r
2E(ln Q ) + ln
r
qr
F
1
+
µ
q=0

S  qr 
X
ln nq0 − ln n0r
1
n
qr
qr
q
r
qr
qr
− E(ln Q̂m ) + E(ln Q̂f ) + ψ
=
2E(ln Q ) + ln µ − ln (1 + µ ) +
Fr
2
2
q=0
S  qr 
X
n
ln nq0 − ln n0r
qr
qr
=
2E(ln Q ) + Ψ +
Fr
2
q=0
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+ ln p − crF − ξ r

q
r
− E(ln Q̂m ) + E(ln Q̂f ) + ln p − crF − ξ r

To compute E(ln w∗
it ), I need the probability density function of y = g(x) = ln(x) where x is a

Fréchet random variable with scale parameter s and shape parameter θ. fY (y) = fX (g −1 (y)) dx
=
dy
R
R
ey −θ
y −θ−1
−θy θ
∞
∞
−
θ e
e ( s ) |ey |. Thus, E(y) = θsθ −∞ ye−θy e−e s dy = − θ1 0 e−z (ln z − θ ln s)dz = − θ1 Γ0 (1) +
s
s
γ
ln s = θ + ln s where γ is the Euler’s constant.
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Appendix E
E.1

Norms Wedges under Alternative Models

Male norms wedges

What if married men are also subject to norms wedges? The male counterpart to the homemaker gender role would be the breadwinner gender role where married men are expected to
earn a market income. This situation corresponds to the model extension in Appendix section C.5. Because the optimal labor supply decisions of husbands and wives are independent,
the values of the norms wedges applying to married women are not affected. Nonetheless, it
would be interesting to compare the “female” norms wedges to the “male” norms wedges.

Figure A7: Female and Male Norms Wedges by Decade
Note: This figure plots the weighted median of τ and τ̃ (described in Appendix section C.5), inferred for
each group, by decade. The weight equals the empirical probability of each group. The error bars indicate
95% confidence intervals based on bootstrapped standard errors with 50 replications.

Figure A7 shows that the male norms wedge declines over time, resembling the trend of
the female norms wedge. The decline indicates that the labor force participation of married
men are falling faster than that of comparable single men. In fact, the male norms wedge is
even higher than the female counterpart in 1940 and is lower towards the end of the sample
period. This result may be counterintuitive; it is difficult to reconcile the consistent and large
decline with the fact that the rise of the stay-at-home fathers is only a recent phenomenon.
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However, the male norms wedges must be interpreted with a grain of salt. The first reason
is an algebraic one. The male norms wedges are proportional to the ratio of nonparticipation
in the labor force of married and single men.45 Throughout the sample period, the male
labor force participation rate is very close to 1 regardless of marital status, so that small
changes in the labor force participation rate translate to large changes in norms wedges. For
the same reason, the male norms wedge is also much noisier than the female counterpart, as
depicted by the wider confidence intervals.46 The second reason is that nonparticipation in
the labor force is less synonymous with home production for men, so τ̃ would have less to
do with actual gender norms. Indeed, state-level male norms wedges are not correlated to
state-level attitudes towards gender roles, unlike female norms wedges (Table 2).

E.2

Robustness of norms wedges

This section demonstrates the robustness of the values of the norms wedges to alternative
model specifications and sample selection criteria.
Figure A8 plots the norms wedges under four different specifications. “Baseline” refers to
the norms wedges in the baseline model, and is a reproduction of the norms wedges in Figure
7. “With income taxes” is a modification of the baseline model where individuals compare
home productivity to not before-tax market wages but after -tax market wages. Another way
in which a married woman’s labor supply decision might differ from a similar single woman’s
is the aspect of social insurance, where marriage may allow individuals to save on taxes paid.
Thus, it is important to check for robustness to after-tax earnings. Because precise after-tax
earnings are not recorded in the U.S. Decennial Census, I apply to the reported before-tax
earnings, the U.S. federal individual nominal income tax rates from the Tax Foundation
(2013). I assume that individuals file for taxes under the most profitable category that they
are eligible for, among Married Filing Jointly, Married Filing Separately, Single, and Head
of Household.
“Baseline, ages 40-54 only” refers to the norms wedges in the baseline model where the
sample excludes 25- to 39-year-olds. This sample selection criteria addresses the concern that
a married woman’s labor force participation may differ from a similar single woman’s because
she has different child-bearing prospects. Child-bearing prospects matter for a woman’s
45

The male norms wedge for a married man in a (q, r) match with family composition K is
τ̃ qr (K) = 1 −

avgwageqr
M (K)

qr
1 − PM
(K)

avgwageq0
M (K)

q0
1 − PM
(K)

46

! θ1

The noisiness can be viewed as a consequence of the difficulty of estimation when the parameter is near
the boundary (Andrews, 1999).
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decision to work in the labor market. For example, with positive returns to experience,
a woman would be more likely to work if she expects fewer interruptions during her career
cycle. Child-bearing prospects also matter from the employer’s perspective; an employer may
be less willing to hire a woman who they view as likely to leave temporarily or permanently
in the future. Hence, I restrict the sample to women who are less likely to conceive more
children.
It is reassuring that for all three specifications, the values and trends of the norms wedges
are similar.

Figure A8: Norms Wedges Under Alternative Specifications or Sample Criteria
Note: This figure plots the values of the norms wedges by decade, under alternative model specifications or
sample criteria. “Baseline” refers to the norms wedges in the baseline model, and is a reproduction of the
norms wedges in Figure 7. “With income taxes” is a modification of the baseline model where individuals
compare home productivity to not before-tax market wages but after -tax market wages. The tax rates are
based on the U.S. federal individual nominal income tax rates from the Tax Foundation (2013). “Baseline,
ages 40-54 only” refers to the norms wedges in the baseline model where the sample excludes 25- to 39-yearolds.
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