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Abstract

This paper demonstrates that women search longer for their first or second husband i
with higher male wage inequality, and examines several alternative explanations. A causal
established by controlling for city fixed effects and city-specific time trends, and by using ineq
in the woman’s state-of-birth as a proxy for local male inequality. Increasing inequality exp
about 25% of the marriage rate decline over the last few decades, and this is not due to the end
moving or labor force decisions of women, nor to the marital decisions of men in reaction to ch
in their own wages.
 2003 Elsevier Science (USA). All rights reserved.
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1. Introduction

This paper examines the connection between male wage inequality and female m
rates within cities. This relationship might exist for several reasons. An increase in
inequality could be viewed as an increase in the dispersion of husband quality, an
may increase the option value for women to search longer for a husband. However,
inequality could also cause women to invest more in their careers in order to e
higher returns to skill, thus causing delays in marriage. Also, higher male inequality
be correlated with increasing female inequality, which may, in turn, cause men to s
longer for a wife. In addition, higher male inequality may be correlated with lower mar
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rates due to a tendency for single women to move to cities with higher inequality. Fi
changes in male inequality may affect marriage rates simply due to the decisions o
in response to changes in their own wages. For example, as rich men get richer th
search less (due to higher search costs) or become more selective, and as poor
poorer they may be less attractive in the marriage market. Thus, inequality may be c
declines in marriage simply by increasing the proportion of men at the tails of the
distribution where marriage typically occurs at an older age.

The goal of this paper is to establish whether a causal connection exists be
inequality and marriage rates within cities, and then to examine the evidence f
various explanations suggested above. A first casual glance at the data suggests
link between these two variables is quite strong: in 1990, four of the ten metropolitan
with the highest level of male wage inequality were also among the ten metropolitan
with the highest proportion of women never married (see Table 1). Our empirical str
is to exploit the intercity variation in male inequality in order to explain the individ
marital decisions of white women, using data from the 1970, 1980, and 1990 Cen
The use of individual level data allows us to control for a variety of personal characte
(age, education, etc.) and city-level variables that characterize the local labor mark
marriage market (the mean male wage, mean female wage, sex ratio, population
After controlling for these variables, we identify the effect of male wage inequalit
women’s marriage decisions by exploiting city-level variation in the distribution of m
wages that each woman faces. We find a strong positive relationship between mal
inequality and the probability of a woman being single. This basic finding applie
women searching for their first or second husband, and is not limited to a particul
or education group. Furthermore, the results are shown to be robust to the use of
measures of male wage inequality, and to the inclusion of city fixed effects and city-sp
time trends, implying thatchanges in inequality are correlated withchanges in marriage
rates. Our causal interpretation is further supported by using the exogenously dete

Table 1
Inequality and marriage rates in selected metropolitan areas in 1990

Metropolitan area Inequality Inequality Percentage Percen
rank single (%) single rank

Stamford, CT 0.865 1 48.6 1
Norwalk, CT 0.805 2 44.7 4
Lake County, IL 0.789 3 17.8 193
Naples, FL 0.754 4 16.4 214
Kalamazoo–Portage, MI 0.749 5 45.5 3
Anaheim–Santa Ana–Garden Grove, CA 0.748 6 27.9 63
Los Angeles–Long Beach, CA 0.743 7 32.5 29
Racine, WI 0.727 8 32.4 30
Miami–Hialeah, FL 0.726 9 31.2 37
New York–Northeastern New Jersey, NY/NJ 0.717 10 40.4 10

The measure of inequality is the standard deviation of male log wages in 1990. The singles rate
percentage of women aged 26–30 who were never married. The ranks are based on a sample of 297 me
areas in the 1990 Census.
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level of inequality in the woman’s state-of-birth as a proxy for her local level of m
inequality.

The results suggest that increased inequality may account for up to 30% of the o
decline in female marriage rates in the last few decades. We show that this result
due to women working harder in cities with higher male inequality, and is not du
single women moving to cities with higher male inequality. We also demonstrate
women delay their marriage decisions only in response to higher local male ineq
not higher female inequality. Furthermore, we show that men also delay marriage
there is higher male inequality, but that they do so after conditioning upon their wag
rank in their city’s wage distribution. That is, the same man with the same wage an
gets married later in a city with a higher level of male inequality. Thus, higher inequa
clearly not causing delays in marriage due to the responses of men to changes in th
wages. Overall, the evidence is supportive of the idea that higher male inequality inc
the option value for women to search longer for a husband. This is the only expla
consistent with the robustness of these results to women of all age and education
and to women searching for their first or second husband.

This paper is related to the recent literature on the consequences of higher loca
of inequality. For example, higher inequality has been linked with lower investmen
social capital, falling labor force participation rates for men, higher crime rates, higher
price levels, and higher investments in education.1 Although there are several reasons w
male inequality may affect a city’s marriage patterns, the literature has so far concen
on the reverse—how assortative mating patterns are affecting aggregate levels of
income inequality (Kremer [31], Fernandez and Rogerson [17], Fernandez et al
and Greenwood et al. [24]). The research most closely related to ours has focu
explaining the age at first marriage. Goldin and Katz [19] provide evidence tha
contraception has caused women to delay marriage. Bergstrom and Schoeni [9
that the income of males is positively associated with their age at first marriage,
Blau, Kahn, and Waldfogel [10] show that women delay marriage when their own
market prospects improve or when the male labor market deteriorates. Recent indep
work by Loughran [32] provides evidence that age at first marriage is positively asso
with inequality, but our paper differs by focusing on establishing causality, looking a
decision to remarry, and examining several alternative explanations for the link be
inequality and marriage rates.

The rest of the paper is organized as follows. The next section outlines the v
explanations for the relationship between inequality and marriage. Section 3 pr
the data and the econometric methodology. The main results are analyzed in Se
and Section 5 addresses alternative explanations for our results. Section 6 conclu
discussion.

1 See Alesina and La Ferrara [2] and Costa and Kahn [15]; Juhn [28]; Gould et al. [23]; Frankel and
[18]; and Gould et al. [22], respectively.



260 E.D. Gould, M.D. Paserman / Journal of Urban Economics 53 (2003) 257–281

rriage,

men
y the
rrent
.

an and
n of
ndrich
erate
rried
al she
is no
n the
eriod.

offer
o lead
value
bute
most

are not
mean-

tions.
ue since

the
d in the
l from a
hazard.

cessfully

veness,
e higher
mption
f each
2. The link between inequality and marriage

This section presents several explanations for the link between inequality and ma
and discusses the empirical implications of each one.

2.1. Women searching for men

A simple marriage search model consists of women receiving marriage offers from
in each period with some probability. If a woman accepts the offer, she will enjo
utility associated with it in future periods. If she rejects the offer, she enjoys the cu
value of being single and the option value of potential marriage offers in the future2 In
this setup, which is analogous to the prototypical one-sided search model of Lippm
McCall [33], it is well known that a mean-preserving spread in the quality distributio
offers leads to increased selectivity in the offer acceptance strategy (Burdett and O
[12]). The intuition for this result is straightforward. In the extreme case of a degen
offer distribution, the solution to the search problem is trivial: if the value of being ma
exceeds the value of being single, the woman will accept the first marriage propos
receives, as there is no value to waiting. As the offer distribution spreads out, it
longer optimal to accept any marriage proposal: declining a low quality proposal i
current period opens up the possibility to draw a potentially better offer in the next p
In this case, waiting has an option value, which increases with the variance of the
distribution. Therefore, higher dispersion of husband quality is generally expected t
to delays in the marriage commitments of women, due to the increasing option
of waiting for potentially better offers. Hence, if the wage is a non-negligible attri
of a potential husband’s quality, an increase in male wage inequality should in
circumstances be associated with a decrease in marriage rates.3

This statement is qualified because the predictions of the search theory model
unambiguous when a woman’s reservation value is above the median: in this case, a
preserving spread in the offer distribution has two effects that work in opposing direc
First, for the reasons stated above, a larger upper tail increases the reservation val
the payoff to waiting is now higher, and this will lower the marriage hazard. On
other hand, for any given reservation value above the median, an increasing sprea
quality of offers increases the chances that the woman receives a marriage proposa
potential husband that exceeds her reservation value, thus increasing the marriage

2 The idea of using this search theory approach dates back to Becker [4–6], and has also been suc
used to analyze marital dissolutions (Becker et al. [7], Weiss and Willis [35]).

3 It is conceivable that, holding constant other attributes (sense of humor, caring, physical attracti
shared interests, etc.) a high wage partner will be preferable to a low wage partner because of th
consumption level enabled by the higher joint family budget constraint. This result relies only on the assu
that consumption is a normal good and that the distribution of family income (the bargaining power o
partner) is not affected by income.
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Although we expect the first effect to dominate and lead to delays in marriage,4 this is
a testable implication that we will address in the empirical section.

2.2. Men searching for women

Clearly, the same search model can be applied in reverse: if women make ma
offers and men can decide whether to accept or reject them, we should expect m
rates to be negatively correlated with female wage inequality. However, give
traditional division of labor within the household, variation in market wages may
a smaller role in determining variation in the quality of women. Therefore, we suspec
the effect of female wage inequality on the decisions of men is smaller than the eff
male wage inequality on the decisions of women.

2.3. Women exploiting higher returns to education, experience, and skills

A link between inequality and marriage rates may exist independently of any str
games in the marriage market. In response to higher inequality, women may increa
invest in education and work experience in order to exploit the higher returns to
activities, and therefore, delay marriage. Alternatively, risk averse women may work
to hedge against the increased riskiness of their partners’ wages. Two testable impli
of this model are that female inequality should be negatively correlated with marriage
and positively correlated with female labor supply.

2.4. Signaling model of high ability men

Bergstrom and Bagnoli [8] propose a model in which high ability men delay propo
marriage until their wages accurately signal their ability level. They argue that wa
allows some of the uncertainty surrounding the quality of high ability men to diss
If high wage inequality reflects higher uncertainty about a man’s true quality, the
should expect a negative relationship between inequality and marriage rates. Howe
predictions of this model are not unambiguous, since higher inequality exacerba
differences between men, which perhaps makes the signal even clearer at an earlie
The model does, however, produce the empirically testable prediction that high wag
marry later than low wage men.

2.5. Men reacting to changes in their own wages

If the marriage decisions of men are influenced by their own wages, then incre
inequality can affect the overall marriage rate simply by changing the proportion of
with any given wage level. For example, rich men may be more selective in their cho
partners, and therefore, wait longer to get married. Poor men may also take longer

4 For example, Burdett and Ondrich [12] need to use a rather unusual offer distribution, with most
mass in the tails and little mass in the center of the distribution, to illustrate the possibility that an increas
variance of offers actually lowers the duration of search.
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married since they are deemed less “marriageable.” Under this scenario, men with
closer to the mean are more likely to get married earlier. Therefore, a widening distrib
of male wages could lead to lower marriage rates simply because rich men are
richer and poor men are getting poorer. That is, men are just reacting to their own w
and consequently, the level of inequality is negatively associated with the overall
marriage rate. However, after controlling for a man’s own wage, we expect that the
level of male inequality should no longer affect marriage decisions.

In the empirical work that follows, we assess the evidence for each of these theo
examining their testable implications.

3. The data and empirical methodology

To establish the link between male wage inequality and marriage patterns, we e
variation in inequality and marriage rates across metropolitan areas and over tim
basic assumption underlying our identification strategy is that the metropolitan area
taken as the local marriage market of reference.5 The data is taken from the 1970, 198
and 1990 1% Public Use Micro Samples (PUMS) of the United States Census. The
samples enable us to construct accurate measures of inequality in each metropoli
(MA) and in each sample year.

Our basic measure of inequality is the standard deviation of log weekly wages fo
time male employees, aged 16 to 64, who were not in school and who worked a
one week in the calendar year prior to the census year. This measure captures the
skill, and therefore, can be considered an accurate proxy for the permanent com
of the male earnings distribution. In the empirical analysis, we match each wom
the measure of overall inequality for the entire male population in her metropolitan
therefore disregarding assortative mating on the basis of age and education. Two
motivate this choice: first, changes in inequality may affect women’s schooling deci
thus casting doubt on the exogeneity of inequality in a given education group; secon
constraints make it difficult to construct accurate local inequality measures within
defined cells.

The sample in our main analysis consists of over 300,000 white women betwe
ages of 21 and 30 in 321 metropolitan areas in the three census years.6 Sample statistics

5 This seems reasonable based on the fact that the overwhelming majority of the population does n
frequently across metropolitan areas: of those aged 20 to 30—the most mobile age group—who liv
metropolitan area in 1975 and 1985, 73% and 75% were living in the same metropolitan area in 1980 an
respectively. These percentages are obviously much higher for other age groups. Source: Authors’ cal
based on the PUMS.

6 The restriction on white women only is driven by both theoretical and data considerations: on one
because of the low rate of interracial marriages it is appropriate to analyze separately the marriage ma
African Americans and for whites; on the other hand, it is difficult to estimate precise measures of ine
among African American men at the metropolitan area level using the 1% PUMS due to very small samp
In the smallest metropolitan area (Columbia, MO) the male inequality measure was based on a sampl
observations.
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Table 2
Sample statistics (United States Censuses 1970, 1980, and 1990)

1970 1980 1990

Percent white women age 20 never married 0.59 0.70 0
Percent white women age 25 never married 0.17 0.29 0
Percent white women age 30 never married 0.09 0.13 0
Standard deviation of male log wages 0.49 0.57 0
Standard deviation of male residual inequality 0.42 0.47 0
Mean male hourly wage 15.49 15.05 14.
Mean female hourly wage 9.81 9.42 10.
Sex ratio (males/females) 0.94 0.97 0.9
Index of relative demand for female labor 0.316 0.322 0.
Log population 13.62 13.33 13.3

Sample includes white women between the ages of 16 and 35 who lived in a metropolitan area in the
years 1970, 1980, and 1990. Nominal variables were converted to 1990 real values using the CPI.

Fig. 1. Proportion single women by age (1970, 1980, and 1990).

for each year are shown in Table 2 and Figs. 1 and 2, which exhibit the basic tre
increased wage inequality and declining marriage rates.7

Figure 3 displays the strong correlation between inequality and marriage
across metropolitan areas within each sample year. The simple regression coeffi
statistically significant and increases over time: the slope coefficient is 0.217 in 197
0.530 in 1990. This simple correlation could be due to unobservable factors across

7 There is an extensive literature documenting the increase in male wage inequality over the last four d
see Bound and Johnson [11], Katz and Murphy [30], Juhn et al. [29], Gottschalk and Moffitt [20], and
[21].



264 E.D. Gould, M.D. Paserman / Journal of Urban Economics 53 (2003) 257–281

men.
rtion of

pair
riage
is not

auses
tween
et and
rol for
elayed
ges in
of the

an’s

ite
nd
s;
rriage
rest is
d in
Fig. 2. Wage inequality of white men (1970, 1980, and 1990).

that are correlated with both male inequality and the proportion of unmarried wo
Figure 4 controls for these unobservables by regressing the changes in the propo
single women on changes in male inequality within the city over time. Across each
of years, inequality is still a very significant determinant of the change in the mar
rate, thus implying that heterogeneity in fixed unobservable city characteristics
responsible for the correlations seen in Fig. 3.

This first pass through the data is highly suggestive that higher inequality c
delays in marriage. However, the results in Fig. 4 could be due to a correlation be
city-level changes in inequality and unmeasured city-level changes in labor mark
marriage market conditions. Therefore, the goal of the rest of the paper is to cont
this possibility, and establish a causal connection between higher inequality and d
marriage. To do this, we adopt an empirical strategy that controls for other chan
local labor market and marriage market conditions, and exploits the micro-level data
Census to model the individual marital choices of women.

The basic empirical specification for our regressions is a probit model of the wom
decision to remain single

P(yijt = 1) = Φ(α′Ineqj t + β ′Zijt + γ ′Xijt + ηjt ), (1)

whereyijt is a dummy variable equal to 1 if womani living in metropolitan areaj at time
t has never been married and 0 otherwise;Ineqj t is a measure of inequality among wh
men in metropolitan areaj at timet ; Zijt is a vector of controls for marriage market a
labor market conditions faced by womani; Xijt is a vector of individual characteristic
ηjt is a city-year specific effect capturing unobservable aspects of the local ma
market, whose exact specification will be discussed later. Our main focus of inte
the parameter on city-level inequalityα: according to the search theory model describe
Section 2, we expectα to be positive.
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gression
ression
Fig. 3. Marriage rates and inequality (1970, 1980, and 1990). The straight lines are obtained from a re
of the proportion never married on inequality by metropolitan area (weighted by population). The reg
coefficients and standard errors are: 1970: 0.217 (0.095); 1980: 0.496 (0.083); 1990: 0.530 (0.081).
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e change
n). The
70–1990:
Fig. 4. Changes in marriage rates and inequality. The straight lines are obtained from a regression of th
in the proportion never married on the change in inequality by metropolitan area (weighted by populatio
regression coefficients and standard errors are: 1970–1980: 0.254 (0.129); 1980–990: 0.224 (0.081); 19
0.383 (0.123).
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Marriage market conditions are proxied by total city population and by the sex
defined as the ratio of total white men over total white women in the metropolitan a8

The former captures the probability that a woman meets a potential partner, while the
measures the extent to which women in a given city compete for the same restricted
men.9 To proxy for labor market conditions, we include the mean hourly wages of me
women in the metropolitan area, and an index of relative local demand for female la10

The relative demand index follows Katz and Murphy [30] and Gould et al. [23], an
based upon the initial local industrial composition and national industrial shifts which
favor female workers relative to male workers (see Blau et al. [10] for a similar strat
The regressions also include three educational attainment dummies and a full set
dummies. Sample statistics for selected variables are presented in Table 2.

4. The effect of male inequality on female marital status

Table 3 presents the estimates for the basic specification of our model unde
alternative assumptions about the structure of the unobserved city-year effect. W
estimate the model including only aggregate year dummies, omitting any city-sp
fixed effects (formally, we letηjt = δt ). The year dummies capture all the national tre
in the tastes for marriage: social norms, technological progress in household prod
changes in divorce laws, contraceptive methods, etc. In this specification, we esse
pool together all three years of data, and exploit both cross-sectional and time
variation in inequality to estimate the parameter of interest.

To account for possible unobserved city characteristics that are correlated wi
propensity to stay single, we also estimate the model with city fixed effects (form
ηjt = θj + δt ). This strategy identifies the parameter of interest from variation in the
level time series in inequality and marriage rates, and yields consistent estimates
unobserved metropolitan area characteristics correlated with marriage and inequa
indeed constant over time. The inclusion of city fixed effects could be considered an
conservative identification strategy because we are throwing away all of the strong
sectional variation in marriage rates and inequality, as seen in Fig. 1.11

Even with the inclusion of city fixed effects, we could still obtain a spurious correla
if changes in omitted city-level variables are correlated with changes in inequality
marriage rates. We cannot resolve this problem by including a dummy variable for
possible city-year combination in the data, since this would saturate the regressio
there would be zero degrees of freedom in the estimation). Instead, the city-year
is modeled as the sum of a city fixed-effect, an aggregate time effect, and a city-s
linear time trend:ηjt = θj + δt + λj t . Again, this is a conservative estimation strate

8 These are calculated using the personal weights provided by the Census.
9 See Angrist [3] for an extensive study on the importance of sex ratios in explaining marriage pattern

10 Hourly wages are used for two reasons. First, hourly wages are a better measure for women since
often work part-time. Second, we use hourly wages for men so that when we include both measures for
women, the difference can be interpreted as the gender gap in hourly wages.

11 See Hamermesh [26] for a discussion of this issue.
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Table 3
Probit for being single, white women ages 21–30 (1970, 1980, 1990)

Pooled MA fixed effects MA fixed effects+
MA linear trend

Standard deviation of male log 0.198 0.273 0.310
wages in metro area (0.058) (0.068) (0.077)

Mean male wage in metro area −0.005 −0.008 0.0002
(0.002) (0.003) (0.003)

Mean female wage in MA 0.016 0.014 0.004
(0.005) (0.003) (0.004)

Relative demand index for 1.227 2.703 4.720
female labor in MA (0.122) (0.700) (1.263)

Sex ratio in metro area −0.268 −0.139 −0.156
(0.035) (0.055) (0.089)

Log population in metro area 0.015 0.008 −0.018
(0.003) (0.010) (0.016)

HS graduate dummy 0.039 0.039 0.041
(0.004) (0.004) (0.004)

Some college dummy 0.184 .183 0.186
(0.006) (0.006) (0.006)

College graduate dummy 0.305 0.303 0.306
(0.006) (0.006) (0.006)

1980 year dummy 0.117 0.097 0.116
(0.007) (0.009) (0.010)

1990 year dummy 0.167 0.119 0.148
(0.011) (0.023) (0.031)

Age dummies Yes Yes Yes
Geographic fixed effects Region Metro area Metro area
MA specific linear time trends No No Yes
No. of metro areas 321 321 122
No. of observations 320,788 320,788 270,242

The coefficients represent the marginal effects of the explanatory variables (evaluated at the mean
probability of being single, estimated from a probit model. The sample includes all white women aged b
21 and 30, who lived in a metropolitan area, from the 1970, 1980 and 1990 Census years. Each spec
includes an intercept. Standard errors (in parentheses) are adjusted for clustering by metropolitan area a

since it throws away all cross-city variation in the levels and trends in inequality.
parameter of interest is identified only from deviations in male inequality and in mar
rates from a city-specific linear trend (i.e., whether the within-city acceleration of
inequality explains the within-city deceleration of marriage rates, after controlling fo
other control variables). Note that this estimation strategy is feasible only if metrop
areas are observed in all three sample years.12 Therefore, the sample in this third model
restricted to only those metropolitan areas that were consistently defined in all three C
years.

12 This strategy also uses up most of the effective degrees of freedom in the regression. Although we a
individual-level data, the measures for city-level inequality vary only by city and for 3 years. Including a du
for each city and each city’s time trend, therefore, means that the number of coefficients is at least two-t
the number of observations for city-level inequality.
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Table 3 presents the results for the three main specifications of the model,
the standard deviation of log male wages as the measure of male inequality.
specifications, the standard errors are corrected to take account of both the g
structure of the error term, and the fact that the main variable of interest (inequ
varies at a higher level of aggregation than the individual units. Without this corre
conventional standard errors may be severely underestimated (Moulton [34]).

The table shows that after controlling for the education of the woman and her loca
market and marriage market prospects, the probability that a woman is single inc
with higher local male wage inequality. This result is in accordance with the the
described in Section 2. The coefficient on male inequality is statistically significant
three specifications. Interestingly, the magnitude of the coefficient increases as we
city-specific fixed effects and a city-specific time trend. This suggests that, maybe co
to expectations, the unobserved preference for staying single is negatively correlate
male inequality.

In general, the control variables are statistically significant and have the exp
sign: marriage rates decline with higher education, higher wages for women, and d
shifts in favor of women; marriage rates increase with age, higher wages for me
a higher ratio of men to women. Overall, the results show that women get marrie
when their labor market prospects improve (relative to men), and they get married
when marriage market conditions improve and when labor market prospects for m
relatively better.13

Not only is local male inequality a statistically significant determinant of the ma
status of each woman, the size of the effect is economically meaningful. Table 4 pr
how much of the marriage rate decline can be predicted by the increasing inequality
using the estimated marginal effects in Table 3. For the change between 1970 and
inequality can explain between 18.4% and 28.8% of the decline in the marriage rate
30 year old women. The larger estimate comes from the specification with the city-sp
time trends, lending support to the hypothesis that the link between male inequali
marriage is indeed causal. The estimates for the other time periods are similar, al
inequality seems to explain more of the 1980–1990 decline in the incidence of ma
than the decline between 1970 and 1980.

Table 5 checks the robustness of these results using alternative measures fo
inequality and samples. Having ascertained that unobserved changes in the pro
to marry are unlikely to bias the results upwards, we restrict attention to the p
specification and to the specification with only metropolitan area fixed effects. We
check whether the results in Table 3 are due to differences in the age and edu
composition of the male workforce across metropolitan areas, by using two alter
measures of residual inequality. Both measures control for inequalitybetween age and
education groups. The second measure also controls for the marital status of men
MA, since it could be argued that lower marriage rates cause higher inequality be
married men earn more than unmarried men. Therefore, the second measure of r
wages eliminates this difference. The results for both measures of residual male ine

13 These findings are similar to those of Blau et al. [10].
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Table 4
Predicted effects of inequality on marriage trends

Pooled MA fixed effects MA fixed effects+
MA linear trend

Coefficient estimates from Table 3

Standard deviation of male log 0.198 0.273 0.310
wages in metro area (0.058) (0.068) (0.077)

Predicted effects

Marriage trend explained 1970–1990 (%) 18.4 25.4 28.8
Marriage trend explained 1970–1980 (%) 15.2 21.0 23.8
Marriage trend explained 1980–1990 (%) 23.1 31.9 36.2

Predicted effects are calculated by multiplying the marginal effect coefficient in Table 3 by the change
inequality (standard deviation of weekly wages) and dividing by the average change in the marriage rate
women ages 21–30.

Table 5
Specification and robustness checks

Measure of inequality in MA Sample selection of Probit for being single
white females Pooled MA fixed effects

Standard deviation Ages 21–30 0.198 0.273
of log male wages (0.058) (0.068)

Standard deviation of residual male wages Ages 21–30 0.181 0.220
(controls for age and education) (0.076) (0.080)

Standard deviation of residual male wages Ages 21–30 0.175 0.234
(age, education, and marriage) (0.076) (0.082)

Standard deviation of log wages Ages 21–30 0.130 0.208
for married men (0.053) (0.071)

Gini coefficient for Ages 21–30 0.306 0.402
male wages (0.069) (0.078)

90–10 male log Ages 21–30 0.044 0.074
wage difference (0.019) (0.025)

90–50 male log Ages 21–30 0.099 0.045
wage difference (0.027) (0.042)

50–10 male log Ages 21–30 0.0005 0.093
wage difference (0.027) (0.025)

Standard deviation of log male wages Ages 16–20 −0.035 0.006
(0.039) (0.044)

Standard deviation of log male wages Ages 31–35 0.076 0.128
(0.037) (0.043)

Standard deviation of log male wages Ages 21–30, 0.165 0.253
education> 12 (0.063) (0.090)

Standard deviation of log male wages Ages 21–30, 0.214 0.250
education� 12 (0.063) (0.069)

The coefficients represent the marginal effect of the relevant inequality measure on the probability o
single, estimated fromseparate probit models. All estimating equations include an intercept and year dum
for 1980 and 1990, dummy variables corresponding to the respondent’s age and completed years of e
and MA-level variables for the average male wage, average female wage, an index of relative demand fo
labor, the sex ratio, and the log of total MA population. The pooled specification also includes region fixed
Standard errors (in parentheses) adjust for clustering by metropolitan area and year.
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are very similar to those for overall male inequality, which is not surprising consid
that most inequality within men is due to inequalitywithin groups and notbetween groups
(see Juhn et al. [29]).

Previous empirical work has shown that single men tend to engage in risky beha
such as crime and drugs—which may affect how much they invest in their caree
human capital (see Akerlof [1]). If the erratic behavior of single men translates into e
wages or a wider distribution of work effort, then higher rates of single men may c
higher inequality within single men. To the extent that inequality within single men af
the overall level of inequality, our results could be due to reverse causation: highe
of single men cause higher inequality. To neutralize this potential problem, we as
that higher rates of single men affect the overall level of inequality only by influen
inequality within single men. Therefore, our next measure of inequality is constr
using only a sample of married men, which should not be affected by inequality c
by the level of erratic behavior of local single men, but should still capture inequ
generated by changes in the returns to skill, ability, etc. The coefficient estimate
positive and significant, thus showing that our basic findings are not due to the eff
unmarried men on the local level of inequality.14

Table 5 next shows that alternative measures of inequality, such as the Gini coe
and the 90–10 log wage differential, also yield similar results to Table 3. Looking on
inequality in the top half of the distribution, the 90–50 log wage differential has a s
effect on marriage rates in the pooled model, but the effect goes away when city effe
included. The opposite is true for the 50–10 log wage differential.

Table 5 also presents the probit results for regressions run separately for di
age and education groups of white women. For the youngest age group (ages 1
the results are not significant, which is not surprising since factors other than ineq
are more likely to be driving the marriage decisions of very young women (investm
in education, lack of contact with wage-earning men, unexpected pregnancies, e
contrast, results for the older group of women (ages 31–35) are statistically signi
although somewhat smaller than the primary age group (ages 21–30). A smaller eff
the older group is somewhat expected given that younger women are likely to behav
strategically in response to higher inequality since they have more years of high fe
left on their biological clock. In addition, the change in marriage rates for the olde
group is also smaller, since a high proportion of women is already married by th
of 30. Consequently, the percentage change in marriage rates for the older group b
1970 and 1990 attributable to changes in inequality is very similar to that found fo
21–30 age group (33.6% versus 25.4% for the middle age group).15

14 The estimated positive effect of the local level of inequality for only married men on the probability of
single in Table 5 is likely to be biased towards zero, since higher single rates should lead to lower ineq
there is sorting on ability into marriage (i.e., if higher or lower ability men tend to get married earlier). Th
higher single rates should contract the variance of the ability distribution of men who enter into marriag
leading to lower wage inequality when there are higher single rates.

15 The number for the older group is calculated by multiplying the marginal effect found in Table 5 (0
by the change in inequality between 1990 and 1970 (0.64–0.49), and dividing by the change in marria
(0.94–0.88) for the older group.
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Table 6
Inequality and remarriage

Pooled MA-fixed effects

Probit Heckman selection Probit Heckman select
model model

Age group: 26–35

Standard deviation of male log wages 0.229 0.044 0.880 0.756
(0.267) (0.212) (0.495) (0.564)

Marginal effect of probit coefficient 0.091 0.011 0.351 0.300
Number of observations 40,195 179,568 40,195 179,568

Age group: 36–45

Standard deviation of male log wages 0.731 0.731 0.729 0.724
(0.285) (0.290) (0.430) (0.424)

Marginal effect of probit coefficient 0.290 0.291 0.289 0.287
Number of observations 35,560 140,921 35,560 140,921

Dependent variable is equal 1 if single and divorced (or separated), or 0 if divorced and remarried.
consists of white women from the 1970 and 1980 census years. The probit models include only wom
have ever been divorced, while the Heckman specification includes all women. The first stage selection
in the Heckman model is a probit on whether the woman ever experienced a divorce. All estimating eq
include year dummies, dummy variables corresponding to the respondent’s age and completed years of e
and MA-level variables for the average male wage, average female wage, an index of relative demand
labor, the sex ratio, and the log of total MA population. Standard errors (in parentheses) adjust for cluste
metropolitan area and year.

The bottom two rows of Table 5 show that the results are also very similar for edu
and less-educated women. Since there is a high degree of assortative mating in the m
market, this last result proves that the effect of male inequality on marital status is c
not exclusive to less-educated women who may be finding it harder to find a suitabl
educated husband (whose wages are declining), nor is it exclusive to educated
who are trying to find an educated husband (whose wages are increasing). In ad
these results resolve the theoretical ambiguity raised in Section 2 on the effect of inc
inequality on marriage for women with reservation wages above the median: ineq
raises the reservation wage but also increases the chances of receiving a high wag
that the reservation wage for highly educated women is likely to be above the media
results suggest that the first effect dominates empirically, thus leading to delays in ma
even for highly educated women.

Table 6 examines whether women who go through a divorce also take longer
remarried in response to higher inequality. This may already allow us to discrim
between alternative theories: for example, search theory does not discriminate b
women who have never married and women who are single again after divorce: the
value of waiting to select a partner should be higher for both types of women i
presence of higher local male inequality.

For samples of older and younger groups of women who have experienced a d
Table 6 presents our basic probit specification for whether a divorced woman is still
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or not.16 The results are statistically significant (at the 10% level) for both age gr
when city fixed effects are included in the specification, but only for the older group
city fixed effects are excluded. The signs of the coefficients indicate that divorced w
indeed wait longer to get remarried when there is higher male inequality. The ma
effect of higher inequality is roughly equivalent to what was found with women loo
for their first husband in the previous tables (about 0.30). In addition, Table 6 pre
the results for a “Heckman selection-corrected” model (Heckman [27]), which attem
correct for the non-random selection of women into the divorced sample. The Hec
model includes a first stage probit on whether the woman experienced a divorce,
second stage probit for whether the divorced woman is still single. The first stage
does not contain variables excluded from the second stage, so identification may be
With this caveat in mind, the selection-corrected model is used to analyze the sen
of the simple probit model. The results for both models presented in Table 6 are a
identical, so sample selection appears not to be an important factor. Altogether, these
show that the effect of male inequality on the decision to delay marriage is not limit
women who are searching for their first husband.

Overall, the results in this section show that higher local male inequality h
statistically and economically meaningful impact on the marital status of a woman
result is robust to the inclusion of city fixed effects, city-specific time trends, and va
measures of male inequality. Furthermore, this basic finding is not limited to wo
searching for their first husband, nor is it limited to a certain age group or education g
all mature women are waiting longer to get married when faced with a higher varian
potential husband quality.

5. Interpreting the results: potential explanations

The previous section established the strong relationship between male inequal
female marital status. The findings are strongly supportive of a search model
marriage market. Higher inequality raises the option value of being single, and the
causes delays in marriage. This theory should apply equally to women of all ag
education groups, and to women in search of their first or second husband, and
indeed what we find. Moreover, the effect of the other control variables (see Table 3)
propensity to stay single is also consistent with a search model: women are more se
when the value of being single increases (higher female wages), less selective wh
value of being married increases (higher male wages), and more likely to find a hu
when the probability of receiving an offer increases (a higher sex ratio).

The rest of this section examines the alternative theoretical explanations (descr
Section 2) for the relationship between inequality and age at first marriage, and as
the empirical evidence for each one.

16 Due to the fact that the 1990 Census does not identify whether a married woman is on her first or
marriage (as do the 1970 and 1980 Censuses), data from 1990 are dropped for our analysis on remarria
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5.1. The effect of female inequality

If there is a strong correlation between female inequality and male inequality, the r
in the previous section could be picking up the effect of female inequality on the m
status of each woman. This could be due to men waiting longer to choose a wife b
the quality distribution of potential wives is spreading out, or because the compe
environment in the marriage market changes in such a way so that it takes women
to settle down.

Analyzing this issue has one important empirical problem—measuring female
inequality is handicapped by the lack of information on a woman’s actual work exper
This problem is much bigger for women than men since women tend to work less than
We tackle this problem by working with residual female wage inequality. Using res
female inequality will at least control for the selection of female workers in the labor f
based upon their observable characteristics (age and education).

Table 7 shows that female residual inequality actually has a negative impact o
probability of being single. This result is true even after controlling for male resi
inequality. But, more importantly, the effect of male residual inequality is still pos
and significant. The inclusion of female residual inequality does not affect this r
Regarding the negative coefficient on female residual inequality, we suspect that
due to reverse causation: in areas where women tend to marry more, women will als
to work less, thus raising our measure of female inequality due to the higher varia
unobserved work experience. Another possible explanation is that higher male ine
raises the bargaining power of women inside the household (since they are more in
to reject offers and keep searching for a better offer), thus decreasing their labor
(see Chiappori et al. [13], Grossbard-Schechtman [25], Angrist [3]).

In Table 8, we directly address the issue of whether women work more in area
higher male inequality, conditional on their marital status and number of children
mentioned in Section 2, high work effort may yield larger returns in cities with hig
inequality. Table 8 examines this issue with two different model specifications. The
model is a probit for whether the woman works full-time (at least 30 hours a week)

Table 7
Effect of female inequality on female marital status

Probit for the woman being single

Pooled model MA-fixed effects

Standard deviation of female log −0.154 −0.232 −0.129 −0.182
wages in MA (0.080) (0.075) (0.080) (0.076)

Standard deviation of male log 0.229 0.257
wages in MA (0.076) (0.077)

Geographic fixed effects Regions Regions Metro areas Metro a

The coefficients represent the marginal effect of the relevant inequality measure on the probability o
single. All estimating equations include an intercept and year dummies for 1980 and 1990, dummy va
corresponding to the respondent’s age and completed years of education, and MA-level variables for the
male wage, average female wage, an index of relative demand for female labor, the sex ratio, and the lo
MA population. Standard errors (in parentheses) adjust for clustering by metropolitan area and year.
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Table 8
Does higher inequality make women work more?

Probit for working full-time Censored regression (tobit) for
weeks worked

Standard. deviation of female −0.330 −0.300 −12.133 −11.570
residual wages in MA (0.086) (0.081) (3.607) (3.44

Standard deviation of male −0.212 −0.158 −5.070 −2.966
residual wages in MA (0.089) (0.083) (3.583) (3.44

Married dummy −0.106 −0.106 −0.106 −4.510 −4.510 −4.510
(0.006) (0.006) (0.006) (0.253) (0.253) (0.253

Number of children born −0.153 −0.153 −0.153 −6.156 −6.157 −6.156
(0.003) (0.003) (0.003) (0.149) (0.149) (0.149

MA fixed effects Yes Yes Yes Yes Yes Yes

Sample includes white women ages 21–30. The coefficients for the probit models represent the margin
of the relevant variable on the probability of working full-time. The coefficients in the tobit model represe
marginal effect of the relevant inequality measure on the latent index. All estimating equations include an in
and year dummies for 1980 and 1990, dummy variables corresponding to the respondent’s age and c
years of education, and MA-level variables for the average male wage, average female wage, an index o
demand for female labor, the sex ratio, and the log of total MA population. Standard errors (in parenthese
for clustering by metropolitan area and year.

the second model is a generalized Tobit model on weeks worked in the calendar yea
to the census.17 Each specification includes MA fixed effects and the other control varia
used in previous analyses.

The results in Table 8 reject the hypothesis that women work more when th
higher male inequality. This result is robust to both models and to the inclusion of fe
residual inequality. Therefore, there is no evidence that our main results are due to w
working more when there is higher local male inequality. Furthermore, Table 8 sup
our interpretation that the coefficient in Table 7 for female inequality is due to re
causation: Table 8 clearly shows that higher female inequality is associated with w
working less—thus causing us to attribute variation in actual female experience
measure of female wage inequality. Consequently, when women get married mor
work less and cause our measure of female wage inequality to increase (see Table

5.2. Do single women move to areas with higher male inequality?

If single women tend to move to areas with higher wage inequality, this endoge
moving could be responsible for the positive relationship between male inequalit
the tendency to remain single. However, it should be noted that even if this we
case, it would still support our search interpretation—it would just mean that wo
are employing costlier search methods (moving between cities) than we anticipat
however, single women just happened to be moving to cities with higher inequali
reasons unrelated to searching for a husband, then our results would be spurio
address this issue by controlling for whether a woman has moved between states in T

17 The generalized Tobit model accounts for the fact that in 1970 data on weeks worked comes on
grouped variable.
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Table 9
Controlling for women moving across states

Probit for the woman being single

Standard deviation of male log wages in current state 0.726 0.680 0.732
(0.171) (0.160) (0.164)

Standard deviation of male log wages in state of birth 0.3
(0.134)

Dummy for current state not equal to state of birth −0.038
(0.005)

Current state of residence fixed effects Yes Yes Yes Y
State of birth fixed effects No No Yes Yes

The coefficients represent the marginal effect of the relevant variable on the probability of being
All estimating equations include year dummies for 1980 and 1990, dummy variables corresponding
respondent’s age and completed years of education, and MA-level variables for the average male wage
female wage, an index of relative demand for female labor, the sex ratio, and the log of total MA popu
Standard errors (in parentheses) adjust for clustering by state and year.

The first column in Table 9 repeats our basic probit analysis of female marital s
using male inequality in the woman’s current state of residence, rather than the wo
current MA of residence. The first column also controls for state of residence fixed e
and shows that our basic result is robust to using state level measures for loca
inequality. The second column in Table 9 controls for whether the woman has m
states since her birth (i.e., her current state of residence differs from her state of
and shows that the results are unaffected by controlling for endogenous moves b
states. The third column controls for state fixed effects both for the current residen
for the residence at birth. That is, we control for the state where she was born and
she lives at the time of the survey. Again, the results are unchanged. Finally, the last c
shows that the results are robust to the use of male inequality in the respondent’s s
birth instead of her current state. The use of inequality in the state of birth provides
evidence of the causal interpretation of our basic results: it is impossible for a wo
choice of marital status to be endogenous to the level of male inequality in her st
birth, since there is no possible choice that she can make that can affect where s
born. Overall, Table 9 shows that the main results are not due to single women mov
areas with higher inequality.18

5.3. Are men deciding to wait longer when there is more male inequality?

In most cases, women marry men, so it should not be surprising that when women
marriage, men tend to follow suit. However, the connection between higher male ineq
and declining female marriage rates could be due to the joint phenomenon of men
high end of the wage distribution choosing to delay marriage, and of men at the lo
becoming “unmarriageable.” In this section, we address the issue of whether the de
of men are driving our results with several different arguments.

18 This is consistent with Costa and Kahn [14], who find that there were no significant trends betwee
and 1990 in the locational choices of single women and single men.
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Table 10
The marital status of men

Probit for the man being single

Standard deviation of female −0.070
residual wages in MA (0.080)

Standard deviation of male 0.200 0.223 0.181 0.20
residual wages in MA (0.081) (0.093) (0.094) (0.09

Respondents’ residual wage −0.185 −0.187 0.001
(0.005) (0.004) (0.008)

Respondent’s residual wage squared 0.046 −0.003
(0.003) (0.0001)

Respondent’s residual wage rank −0.006
(0.003)

MA fixed effects Yes Yes Yes Yes Yes
Number of observations 316,252 316,252 210,851 210,851 210

Sample includes white men ages 21–30. The coefficients represent the marginal effect of the relevant m
on the probability of being single. All estimating equations include year dummies for 1980 and 1990, d
variables corresponding to the respondent’s age and completed years of education, and MA-level varia
the average male wage, average female wage, an index of relative demand for male labor, the sex ratio
log of total MA population. Standard errors (in parentheses) adjust for clustering by metropolitan area an

First, we show that a probit analysis explaining the marriage status of men yields s
results to our previous analysis on women. The first two columns of Table 10 show th
probability of a man being single is unaffected by the local level of female inequality
is positively and significantly affected by the local level of male inequality. These re
reject the idea that men are waiting longer to get married in response to higher f
inequality, and are simply a mirror-image of the results for women: both sexes are w
longer to get married when there is higher male inequality. In addition, the coeffic
on the other variables that are not reported (such as the mean wage for men, mea
for women, demand index for male labor relative to female labor) indicate that me
married more when their labor market prospects improve relative to women, i.e.,
their gains to marriage aresmaller.19 These results suggest that marriage decisions
determined by the timing of the woman’s preferences rather than the man’s prefer
This notion coincides with the common belief that changes in women’s preferenc
work, education, and marriage have been the main factors driving the changes over
marriage rates.

More concrete proof is provided in the remaining columns of Table 10. As menti
above, higher male inequality could be causing delays in marriage by causing rich me
are getting richer to search more and/or become more selective, and by causing po
who are getting poorer to become “unmarriageable.” This hypothesis says that ine
is changing the distribution of men’s wages, and the overall marriage rate is dec
because the behavior of men with wages at the tails of the distribution is different th
behavior of men towards the center of the distribution. In other words, marriage rat

19 These results are not due to endogeneity of marriage and labor market conditions since this results h
for the relative demand index which is based upon variation (the initial industrial composition and the n
trends) which should be exogenous to changes in marital preferences.
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not declining given the wage of a man, it is just that the wages of men are spreadi
and changing the aggregate marriage rate.

In the third column of Table 10, this hypothesis is tested directly by including
residual wage (controlling for age and education, which are already in the regress
each man as an explanatory variable in the probit. Men without wages are droppe
the regression.20 The effect of the individual man’s wage is negative, which shows
men with higher wages are more likely to get married. This is consistent with the r
mentioned above: men who seemingly have less to gain from marriage and more to
and therefore, should be more selective in their choice of spouse, actually are more li
be married. In addition, this result is inconsistent with the signaling model, which pre
that men with higher wages wait longer to get married so that their signal becomes
clear.

More importantly, the coefficient on male inequality is unaffected (actually a bit la
after including the man’s own wage in the specification. This result is also true
including both the man’s residual wage and the residual wage squared—which captu
non-linearity in the hypothesis mentioned above (poor men cannot find anyone to
and rich men are more selective, while the middle wage men are the most likely
married). The estimates confirm this non-linearity hypothesis, but the effect of local
inequality is still significantly positive, and the magnitude is unchanged.

The last column in Table 10 includes the man’s rank in the distribution of residual w
in his MA. The rank variable controls for the man’s standing versus the other local m
competition for the same women, by essentially controlling for how many men are
(or worse) than he is in the local wage distribution. Interestingly, the rank coefficient w
out the effect of the residual wage but not the residual wage squared, and is itse
significant: the “best” men (the higher ranked men) are clearly more likely to be ma
once again illustrating the idea that females are determining the marriage decision
importantly, the coefficient on local male inequality is unaffected. These results say
man with the same wage and the same rank in the local wage distribution is more
to be single if there is more male inequality in his city. Clearly, these results rejec
notion that marital status given the wage of the man is unaffected by the local level o
inequality. The local level of male inequality is obviously changing the nature of the
marriage market, and not just the behavior of rich men who are getting richer and
men who are getting poorer.

6. Conclusion

This paper shows that higher male inequality in a city lowers the marriage ra
women. This basic finding applies to women searching for their first or second hus
and is not limited to a particular age or education group: all mature women are w
longer to get married when faced with a higher variance of potential husband qualit

20 Men in school or who did not meet the hours or weeks-worked criteria were dropped from the regr
However, the results with this self-selected sample only confirm the robustness of our basic results to t
sample selection criterion.
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result is robust to various econometric specifications and to different measures o
male inequality, including the exogenously determined level of inequality in the wom
state-of-birth. This last finding strongly suggests that the relationship between ineq
and marriage rates is indeed causal. Increasing male inequality explains about 25%
marriage rate decline for women over the last few decades.

Several explanations for these results are examined, but the evidence is incon
with many of them. We show that male inequality is not simply acting as a prox
female inequality, and there is no evidence that inequality lowers the incidence of ma
through an increased work effort channel. Furthermore, the results cannot be exp
by the endogenous moving of single women to areas with higher inequality. The r
also show that higher wage men get married earlier rather than later as predic
the signaling model. Finally, the effect of male inequality on marital status is not
to changes in the behavior of men caused by the wages of rich men getting rich
poor men getting poorer. Even conditional upon the wages and rank of each indi
man, higher male inequality is clearly altering the fundamentals of the local mar
market, resulting in lower marriage rates. Overall, the evidence is supportive of th
that higher male inequality increases the option value for women to search longe
husband. This explanation, based on search theory, is consistent with the robust
these results to women of all age and education groups and to women searching f
first or second husband. An additional “search theory” explanation, worth examin
future work, could be that higher inequality leads to a slower search process due
increased difficulty in finding a suitable mate when there is higher local heterogenei21

Overall, this paper makes at least three important contributions. First, the r
increase our understanding of the factors that determine a city’s marriage rate. Seco
analysis determines the degree to which inequality has contributed to the overall d
in marriage rates in the United States in the last few decades. Third, we identify
consequence of the growing disparity in the wage distribution—declining marriage
Although the causes of higher inequality have been studied extensively, the conseq
on society have received less attention. Here, we demonstrate the effect of inequa
declining marriage rates, which may have important implications for society. For exa
higher rates of single men and women may lead to more out-of-wedlock children, l
the utility from marriage, excessive search in the marriage market, higher crime,
incentives to work hard, etc. A possible extension of this analysis would examin
role of inequality on divorce rates, but the search theory predictions regarding divor
not unambiguous: inequality raises the incentive to search outside the marriage, bu
women tend to marry high wage men, their gains from the current marriage may a
higher. Sorting out all these issues will allow for a more complete assessment of the
of higher inequality on society as a whole.

21 Alesina and La Ferrara [2] and Costa and Kahn [15] show that social capital building activities, s
going to church or doing volunteer work, decline with higher inequality. Therefore, higher inequality migh
to more difficulties in finding a suitable mate and therefore prolong the search process.
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