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We formulate and estimate a dynamic model of marriage, divorce,
and remarriage using panel data on two cohorts of Danish men and
women. The marital surplus is identified from the probability of
divorce and the surplus shares of husbands and wives from their
willingness to enter marriage. We find that the educations of hus-
bands and wives are complements. Education raises the share of the
marital surplus for men but not for women. As men and women get
older, husbands receive a larger share of the marital surplus. The
estimated costs of divorce are high both early and late in marriage.

I. Introduction

Modern marriage markets are characterized by high turnover; men and
women divorce more but also remarry more than in the past. However,
different individuals have different marital histories; they marry, divorce,
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and remarry at different rates. To explain this variation it is crucial to
understand the two-sided aspect of marriage markets. Marriages form and
dissolve based on preferences and expectations of two different individ-
uals who operate in a “marriage market” with many competing agents.
In this paper, we examine the marriage patterns of two Danish cohorts,

which we follow from 1980 to 2006. We focus on marriage patterns by
completed education and potential previous marriages and consider two
alternative definitions of unions:marriages and partnerships, which include
both marriages and cohabitation.
We first document which types of individuals are more likely to marry,

to stay married, and to remarry and which types of marriages are more
stable. Similar to previous studies, we find that Danish men and women
tend to marry partners with an education similar to their own. A novel
aspect of our work is to show that this positive sorting appears gradually
as men and women are selected into and out of marriage on the basis of
their education. Most noticeably, we find that men with low education are
slowly sorted out of themarriagemarket and remain single. Themain force
behind this process is that marriages in which both partners or only the
husband have low education dissolve at a considerably higher rate than
other marriages.
We then proceed by formulating and estimating a dynamic two-sided

matching model with transferable utility. The model and the rich panel
data that we use make it possible for us to estimate the total marital surplus
in different types of marriages, the shares of the surplus that husbands and
wives receive, the effects of selection on divorce, and the costs of divorce as
a function of marital duration. Our main identification strategy relies on
the fact that there is a one-to-one relationship between divorce rates and
the size of the marital surplus, net of the cost of divorce, in models with
transferable utility ðBecker, Landes, and Michael 1977Þ. We can therefore
use the divorce probabilities in our sample to identify the total marital
surplus in different types of marriages. Furthermore, we assume that men
and women are forward-looking and enter the marriages that give them
the highest utility. This allows us to use the entry rates of single men and
women into different types of marriages to identify the shares of the sur-
plus that husbands and wives receive in those marriages ða higher share for
husbands raises the entry rates of single men and lowers the entry rates of
single womenÞ.
The strength of our paper is that we are able to use all the marital deci-

sions of all men and women in two entire Danish cohorts over a 27-year
period to estimate a small number of parameters that govern the dynamics
of marriage and divorce. Some of the results that we obtain through this
revealed-preference approach are related tomarital patterns in our data that
are easy to document. For example, we find that education raises the mar-
ital surplus when both spouses have the same education, which is consis-
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tent with the low divorce rates for highly educated couples. The majority
of our results, however, can only be recovered with a dynamic two-sided
matchingmodel. For example, we find that the education ofmen has a large
impact on the share of the marital surplus that men receive and that the
education of men raises the male share of the marital surplus. In contrast,
the education of women has a smaller impact on the share of the marital
surplus that women receive, and it is women with medium education who
receive the largest share of the marital surplus. We also find that the edu-
cations of husbands and wives are complements in marriage. Furthermore,
the costs of divorce are large and exceed half of the total capitalized value
of an ongoing marriage. Finally, we find that the high rates of divorce in
second marriages are mostly a result of dynamic selection as men and women
with a weaker preference for marriage are more likely to divorce and then
remarry.
This paper builds on previous works by Choo and Siow ð2006Þ and

Chiappori, Salanie, andWeiss ð2011Þ that estimate static models of match-
ing by education. In these papers, the total marital surplus and the surplus
shares of husbands and wives are identified and estimated with data on the
fraction of men and women of different types who are married to different
types of partners at given points in time. In contrast, this paper uses panel
data on both the entry rates of single men and women into marriage and
the divorce probabilities of married couples to identify and estimate the
marital surplus and the surplus shares of husbands and wives. Our Danish
registry data thus provide additional variation across individuals that we
exploit to identify and estimate the parameters of our matching model. In
this respect, our paper is most similar to Choo and Siow ð2007Þ, which
formulates and estimates a dynamic model of marriage with time-varying
sex ratios; Choo ð2012Þ, which constructs a dynamic model of matching
by age; and Jacquemet and Robin ð2012Þ, which studies matching bywages
in a search framework.1

More generally, our paper is related to several previous studies in the
marriage matching literature, such as Brien, Lillard, and Stern ð2006Þ, which
estimates a model of marital transitions for women in the United States
including learning about match quality, children as an exogenous event, and
a three-way choice between singlehood, cohabitation, and marriage. An-
other early paper in this vein is Aiyagari, Greenwood, and Guner ð2000Þ,
which constructs a dynamic model of marriage and divorce and uses cali-
bration to evaluate the impact of policies such as child support. Recent pa-
pers byMazzoco, Ruiz, and Yamaguchi ð2007Þ, Seitz ð2009Þ, and Gemici and
Laufer ð2011Þ extend this work and estimate two-sided dynamic models of
family decisions including marriage and divorce, as well as saving and labor
1 The model of Choo and Siow ð2007Þ is also presented and discussed in Siow
2008Þ.
ð
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supply. Siow ð2009Þ investigates the supermodularity of the marital surplus
function in the context of a static marriage matching model, and Graham
ð2011Þ surveys empirical models that are used to study assignment problems
with complementarities and social spillovers.
Our paper is also related to the collective household literature ðChi-

appori 1988; Browning et al. 1994Þ, which takes the set of married couples
as given and uses data on assignable goods such as private consumption
and leisure to analyze how the characteristics of husbands and wives affect
intrahousehold allocations. In the Danish context, Browning and Bonke
ð2006Þ and Browning and Gørtz ð2012Þ have used data on the private con-
sumption and leisure of Danish husbands and wives to estimate intra-
household sharing rules. In contrast, our paper uses the choices of Danish
men and women to enter into and exit out of marriage to estimate both the
total surplus in marriage and how this surplus is divided between husbands
and wives. One advantage of the collective approach is that the sharing rule
can be expressed in monetary units. One advantage of the approach we
pursue in this paper is that the sharing rule is identified from the choices
of singlemen andwomen to enter intomarriage and, arguably, incorporates
all the aspects of a marriage that are relevant to men and women ðnot only
their consumption and leisureÞ. In many ways, our results are similar to
those found in the collective literature, but there are also important differ-
ences, which we discuss below.
We proceed by first describing our unique Danish data in terms of the

matching patterns by education within a cohort as it ages. We provide de-
tails on the transitions between marriage, divorce, and remarriage, sep-
arating first and second marriages. We then describe the model and high-
light the main assumptions. Finally, we present and discuss the estimated
parameters, the marital output flow, the marital surplus, and the shares of
the marital surplus received by husband and wives.

II. Data

A. The Sample

The data we use are based on registries administered by Statistics Den-
mark that follow all Danish residents from 1980 to 2006. We first fix the
initial age of men and women in 1980 to 20 years and examine all men and
women born in 1960.We then compute the median age difference between
husbands and wives in all marriages over the period 1980–2006 in which
at least one of the two spouses was born in 1960. This median age differ-
ence is 2 years. We therefore construct our sample so that it contains men
born in 1960 and women born in 1962. Thus, we follow men over the age
range of 20–46 years of age andwomen over the age range of 18–44 years of
age. By constructing the sample in this way, we implicitly control for age
differences in marriage, and we come closer to an equilibrium concept in
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the marriage market as we work with men and women who tend to marry
each other.
Although all men and women in our sample belong to only two cohorts,

it is worth emphasizing that we include observations for all marriages in
the likelihood function when we estimate our structural model. Stated dif-
ferently, we include observations for men born in 1960 and women born
in 1962 in the likelihood function, regardless of whether these men and
women married members of the other cohort ðwith an age difference be-
tween the husband and the wife of 2 yearsÞ or married a spouse from a
different cohort ðwith an age difference between the husband and the wife
of more or less than 2 yearsÞ.
The Danish registry data only include men and women who are living

in Denmark in a given year. In order to obtain complete marital histories
for all the individuals in our sample, we therefore require that men and
women lived in Denmark during the entire sample period 1980–2006. This
restriction gives us an initial sample of 65,167 men and women.2 We ex-
clude 1,591 men and women who have missing educational data or who
are married to or cohabiting with a partner with missing educational data.
We also exclude 420 men and women who are classified as immigrants.
Finally, we exclude 725 individuals who were already married in 1980
ð371 men and 354 womenÞ.3 This gives us a final sample of 62,431 men and
women.

B. Definition of Marriage and Partnerships

The registry data from Statistics Denmark contain information on
whether or not a man and a woman are legally married to each other and
whether or not they are cohabiting. The data on legal marriage is taken di-
rectly from population registries with the official marital status of all Dan-
ish residents. To be classified as cohabiting by Statistics Denmark, a man
and a woman must share an address, cannot be related, and can have an
age difference of at most 15 years. This measure of cohabitation is likely to
contain some noise, since, for example, a male student and a female student
of the same age who share a flat but who are not in a relationship will be
registered as cohabiting.
In this paper, we consider a man and a woman as married to each other

if the man and the woman are legally married and live together. The only
exception we allow for is if a man and a woman are legally married to each
other for at least 4 consecutive years but do not live together for at most
2 An additional 23,023 individuals ðmen born in 1960 or women born in 1962Þ
were registered as living in Denmark in at least one of the years 1980–2006 but did
not live in the country for the entire period. Many of these individuals are im-
migrants who entered Denmark after 1980.

3 We treat a man and a woman as married if they are legally married to each
other and live together.
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2 intermediate years. In this case, we treat the couple as married for
the entire 4-year period. Such examples occur in the data when a man and a
woman who are legally married temporarily live apart as one spouse is
working or studying away from home. In our sample, there are a total of
1,963 cases in which we extended our definition of marriage to couples
who were temporarily living apart. Furthermore, we consider a man and a
woman as being in a partnership if they are married according to our def-
inition above or cohabiting according to the definition of Statistics Den-
mark.4

In the baseline estimation of our dynamic matching model, we divide
men and women into those who are single and those who are married ðnot
including cohabitationÞ. As a robustness check, we also estimate ourmodel
after dividing men and women into those who are single and those who
are in a partnership ðmarried or cohabitingÞ. We do not try to model the
cohabitation decision explicitly, and a three-state model with cohabitation
as a separate choice is left for future work.

C. Education Groups

We divide all the men and women in our sample into three groups based
on their level of completed education in 2006: high school or less, vocational
education, and college ðdefined as some college ormoreÞ. Table 1 shows the
distribution of men and women in our sample by these levels of education.
As can be seen in the table, there are about an equal number of men and
women in our sample. However, the distribution by education differs be-
tweenmen andwomen.Wesee that theproportionwithhigh school ðor lessÞ
and with vocational education is higher for men, whereas the proportion
with some college ðormoreÞ is higher forwomen.Overall, thewomen in our
sample are thus slightly more educated than the men in the sample.

D. Children

The registry data also contain information on the children of each of the
men and women in our sample. Including children and fertility decisions
in our analysis would put a heavy additional load on our model. In ad-
dition, the data on children are incomplete in the sense that it is sometimes
difficult to infer where children are living. In the data, each person can
only be registered as living at a single address. Yet it is well known that
many children of divorced parents in Denmark spend approximately half
4 There are different legal implications of cohabitation vis-à-vis legal marriage.
In some respects, couples who cohabited for more than 2 years are considered as
married. For instance, the law stipulates that if a couple has cohabited for more
than 2 years in an apartment and the partner who originally rented the apartment
dies, the surviving partner has the right to keep the apartment.
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Table 1
Sample Distribution of Male and Female Completed Education

Completed Education ðat Age 46Þ Men Women

High school or less .32 .27
Vocational education .44 .41
Some college or more .24 .32
No. of observations 31,192 31,239
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the time with their mother and the rest of their time with their father.
Thus, we cannot distinguish cases where children spend all their time with
one parent ðtypically the motherÞ from cases where children divide their
time equally between the two parents. For these reasons, we choose not
to include children explicitly in our analysis.

III. Marriage Patterns

A. Marriage and Cohabitation

In figures 1–3, we describe our sample by showing the fraction of men
and women in marriages and partnerships, the hazards of entry into first
marriages and partnerships, and the divorce hazards for first marriages
and partnerships. These figures illustrate that cohabitation is a very com-
mon phenomenon in Denmark and that most initial partnerships involve
cohabitation.5 Toward the end of our sample, when men and women reach
their mid-forties, this pattern is reversed, and most partnerships are mar-
riages. The hazards of entry into first partnerships are initially much larger
than the hazards of entry into first marriage, and the divorce hazards for first
partnerships are much larger than the divorce hazards for first marriage.
In figure 4A, we show the proportion of men and women who are mar-

ried by level of education. At early ages, women with medium education
have the highest rates of marriage. Highly educated men and women delay
their entry into marriage, but by the end of our sample, they are the most
likely to be married.6 In figure 4B, we show the proportion of men and
women who are cohabiting without being married by level of education.
5 Svarer ð2004Þ reports that more than 60% of all young couples are cohabitants.
6 A similar pattern of first marriages occurring after the completion of schooling

is also present in the United States ðsee Copen et al. 2012Þ. A potential explanation
of this behavior is that investments in schooling not only generate returns in the
labor market but also improve marriage market prospects ðsee Chiappori et al.
2011Þ. It is therefore efficient to delay marriage until the completion of schooling.
Ge ð2011Þ estimates a model that combines endogenous marriage and schooling
decisions.
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FIG. 1.—Fraction married or in partnerships ðmarriage plus cohabitationÞ by
age. A color version of this figure is available online.

FIG. 2.—Hazard into first marriage or partnership ðmarriage plus cohabitationÞ
A color version of this figure is available online.
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FIG. 3.—Divorce hazard for first marriage or partnership ðmarriage plus cohab-
itationÞ. A color version of this figure is available online.
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The figure shows that women with medium education have the highest
rates of cohabitation at early ages and that men and women with high
education delay their entry also into cohabitation. At the end of our sam-
ple, a substantial fraction of men and women at all levels of education are
cohabiting without being married. Figure 4C combines marriage and co-
habitation and shows the fraction of men and women who are in a part-
nership by level of education. Most noticeably, men and women with high
education have the highest rates of partnerships toward the end of our
sample. Furthermore, men with low education are increasingly left behind,
and at the end of our sample, 54% of them are unmarried and 41% are
without a partner.

B. First Marriage

The changes over time in the proportion of men and women who are
married can be traced back to differences in the hazard to enter first mar-
riage, to divorce, and to remarry. In figure 5, we show the hazard of entry
into first marriage by education and gender. As one would expect, the ha-
zard to enter first marriage is higher for women at early ages, and highly
educated men and women delay their marriages. In figure 6, we show the
divorce hazards for first marriage in different types of marriages as clas-
sified by the educations of the husband and the wife. The divorce hazards
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FIG. 4.—A, Fraction married men and women by age and education; B, fraction
ohabiting men and women by age and education; C, fraction men and women in

A

c

partnerships by age and education. A color version of this figure is available online.
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FIG. 5.—Hazard rate into first marriage for men and women by age and edu-
cation. A color version of this figure is available online.

FIG. 6.—Divorce hazards for first marriages by education of the husband and
wife. A color version of this figure is available online.
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are highest when both spouses have low education, and they are lowest
when both spouses have high education.

C. Second Marriage

In figure 7, we show the hazards of entry into second and higher mar-
riage by education and gender ðhenceforth, second and higher marriages
will be denoted second marriagesÞ. The figure shows that individuals who
divorce remarry quickly. Most noticeably, the hazards of entry into second
marriage exceed the hazards of entry into first marriage ðsee also chap. 1 of
Browning, Chiappori, and Weiss 2014Þ. Men enter second marriages faster
than women, and this is especially true for educated men. In figure 8, we
show the divorce hazards for marriages in which at least one of the spouses
has previously been divorced. The figure demonstrates that second mar-
riages are substantially less stable than first marriages. This is especially the
case if both spouses have low education. Similar results are reported by
Svarer ð2004Þ using Danish data and Parisi ð2008Þ using British data.

D. Who Marries Whom

Figures 9 and 10 show the fraction of married men and women with
different levels of education who are married to different types of partners
as given by their educations. We see in the bottom of figure 9 that highly
educated men marry mainly highly educated women. The proportion of
FIG. 7.—Hazard rate into second marriage for men and women by education. A
color version of this figure is available online.
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FIG. 8.—Divorce hazards when at least one spouse is in second marriage, by
education of the husband and wife. A color version of this figure is available online.

The Dynamics of Marriage and Divorce 135

A

married men with high education who are married to women with high
education rises sharply as the cohorts get older, and it reaches 64% when
the men are 46 years old. The probability that a married man with high
education is married to a woman with high school or less declines sharply
and reaches 12%when the men are 46 years old. About half of the married
men with vocational education are married to women with vocational
education, and this proportion remains stable as the cohort ages. Men with
low education marry mainly women with low education. As the cohorts
get older, the proportion of married men with low education who are mar-
ried to women with high education rises, reflecting the higher stability of
these marriages.
The marital choices of women are similar to those of the men, with some

noticeable differences. In the bottom of figure 10, we see that the pro-
portion of married women with high education who are married to men
with high education reaches 52% when the women are 44 years old. This
proportion is lower than the proportion of married men with high edu-
cation who are married to women with high education. Furthermore, the
proportion of married women with high education who are married to
men with low education is 16% when the women are 44 years old. This
proportion is higher then the proportion of men with high education who
are married to women with low education. These two differences reflect
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FIG. 9.—Distribution of marriages for men with low ðtopÞ, medium ðmiddleÞ
or high ðbottomÞ education. A color version of this figure is available online.
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FIG. 10.—Distributionofmarriages forwomenwith low ðtopÞ,medium ðmiddleÞ,
or high ðbottomÞ education. A color version of this figure is available online.
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the fact that women in our sample are more educated than men and are
therefore forced to marry a husband with less education.
The choices of spouse are similar when we replace marriages by part-

nerships ði.e., marriage or cohabitationÞ. For instance, the proportion of
highly educated men in a partnership who have a spouse who is also highly
educated is 64%. The corresponding proportion for educated women is
52%. The marital choices over time of men and women with different lev-
els of education are also similar across first and second marriages. This is
especially true after age 30.7

E. Sorting in the Marriage Market

As members of the male and female cohort get older and make new
marriage and divorce decisions, the composition of single agents and mar-
ried couples by their levels of education changes. These compositional
changes also affect the degree of sorting over time. First of all, marriages
in which both partners are highly educated are the most stable, and, as
a result, the proportion of these marriages rises over time. Second, men
and women with low education are more likely to remain single after a
divorce, and, as a result, marriages involving men and women with low ed-
ucation become increasingly rare. This trend is noticeably stronger among
men. By age 46, 40% of the unmarried men have low education, whereas
only 18% have high education. The corresponding percentages among
women by age 44 are 33% and 29%, respectively. The role of education in
stabilizing marriages and the difficulties that less educated men face in mar-
riage are not unique to Denmark. Similar results for the United States are
reported by Weiss and Willis ð1997Þ, Stevenson and Wolfers ð2007Þ, Isen
and Stevenson ð2010Þ, and Martin ð2012Þ.

IV. A Dynamic Model of Marriage and Divorce

A. The General Approach

We now propose a dynamic model that captures and interprets the main
features observed in our data. The general approach is matching with trans-
ferable utility andwithout frictions. The key simplifying assumption is that
men and women can be classified into a small number of types. Every man
and woman is indifferent between all potential partners of the same type
but still has idiosyncratic preferences over different types. Given the large
number of men and women of each type, it follows that all members of a
given type receive the same share of the marital surplus in a given type of
marriage. When making their marital decisions, men and women are forward-
looking and have perfect foresight of the surplus shares that married men
7 One exception is that the proportion of marriages in which both partners have
medium education is higher in first marriages.
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and women receive throughout their lifetime. In this framework, we ana-
lyze individual choices to marry, divorce, and remarry, and we aggregate
outcomes such as the number of men and women who remain single and
the types of marriages that are formed and survive.

B. Types of Men and Women

Time is discrete, and the economy is populated by men and women,
who can choose to be single or to marry a member of the opposite sex. All
men and women live for T periods, die, and then receive no further util-
ity. Utility flows in these T time periods are discounted geometrically
with the discount factor R. We denote the time period by t.
Men and women are characterized by their educational attainment e,

which can be either low, medium, or high. We denote the set of these three
educational types by E5 fl,m, hg. Men and women are also characterized
by their marital histories pt. We distinguish between men and women who
have never been married ðpt 5 nmÞ and men and women who have been
married previously ðpt5 pmÞ. The set of these two types is denoted byPt5
fnm, pmg. Finally, men and women are characterized by their prefer-
ences for being single, which are observed by all agents in the model but
not by the econometrician. These preference types are intended to capture
the permanent unobserved differences in the willingness to marry. We let
U 5 f1, 2g denote the set of these two preference types.
In total there are thus 12 types of men, which we index by the letter I ∈

E � Pt � U, 12 types of women, which we index by the letter J ∈ E � Pt �
U, and a total of 144 different types of marriages, as given by all possible
combinations of husband and wife types IJ.

C. Marriage

If married, a man of type I and a woman of type J generate together a
marital output flow that they can divide between them. We assume that
the systematic component of the marital output flow, denoted by z IJ , de-
pends on the educations and the marital histories of both partners but not
on their preference types or ages ðalthough age has an indirect effect on util-
ity via the marital histories of the partnersÞ. We allow for full interactions in
the educations of the husband and the wife so that we can test for the com-
plementarity of male and female education. In addition, the order of mar-
riage enters in a separable additive manner, which allows us to rank mar-
riages by their order. Specifically, the systematic part of the marital output
flow in a given IJ–marriage is

z IJ 5 oI oJa
IJeIJ 1 oI oJb

IJpIJ; ð1Þ
where eIJ is a dummy variable that takes on a different value for each of
the nine possible combinations of husband and wife education and pIJ is a
dummy variable that takes on a different value for each of the four com-
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binations of husband and wife marital histories. By assumption, the marital
output flow is constant over time in given marriage IJ. We assume that
upon dividing the marital output, utility is transferred between the husband
and the wife at a one-to-one exchange rate.
In addition to the systematic part z IJ, partners receive a flow utility from

the quality of their match vt.
8 The quality of match is an independent and

identically distributed ðiidÞ match-specific random variable drawn from
a standard normal distribution, which is revealed to the partners only at
the end of each period. In this regard, marriage is an “experience good.” In
particular, single agents who marry at time t do not know the quality of
their match vt and expect it to equal the mean, which is set to zero.9

Following the realization of their match quality, the partners decide
whether to continue the marriage or not. Since utility is transferable in
marriage, the decision to divorce depends only on the sums of the utilities
of the husband and the wife after a separation. Hence, husbands and wives
“agree” on when to divorce ðBecker et al. 1977Þ. The total utility flow of
partners who stay married is z IJ 1 vt: By divorcing, the partners can avoid
a bad realization of their match-specific quality. However, divorce also
entails a fixed cost of separation st, which depends on the duration of the
marriage, dt, up to the time of divorce, through the function st 5 sðdtÞ. This
divorce cost plays an important role in the model since it reduces “ex-
perimental short marriages” and limits turnover.

D. Singlehood

Single men and women receive a flow utility of JI
t and Jt

J each period.
This flow utility includes a systematic part, mI

t for men and mJ
t for women,

which depends on their ages and educations, and an idiosyncratic part, uI

for men and uJ for women, which represents the individual preferences to
be single and is assumed to be constant over time. The idiosyncratic term
can take two values for single men, u1

I and u2
I, and two values for single

women, u1
J and u2

J.
The total flow utility of being single for a man of type I in year t is

JI
t 5 mI

t 1 uI
1 if preference Type 1;

JI
t 5 mI

t 1 uI
2 if preference Type 2;

ð2Þ
8 This specification is borrowed from Browning et al. ð2014, chap. 6Þ. Partners
may have different evaluations of the marriage, va and vb. We denote the sum of
these evaluations by v. Only the sum matters as long as partners can transfer re-
sources to compensate each other for differences in v. This is always feasible if the
evaluations do not differ much. To simplify, we assume here that this is the case.

9 For a more general treatment of learning on match quality, see Brien et al.
ð2006Þ.
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and the total flow utility of being single for a woman of type J in year t is

J J
t 5 mJ

t 1 uJ
1 if preference Type 1;

J J
t 5 mJ

t 1 uJ
2 if preference Type 2:

ð3Þ

Because we deal with a model of discrete choice, some normalizations
are required. In a static model, it is customary to normalize the flow value
from being single to zero for both men and women. However, in a multi-
period model, the value of marriage relative to singlehood can vary over
time and by schooling and gender. At ages above 40 for men and above
38 for women, we set the systematic components mI

t and mJ
t equal to zero.

For lower ages, we allow the systematic utility components to depend
on the gender, age, and education of the single agents. We also normalize
the idiosyncratic utility flow of Type 1 agents u1

I and u1
J to zero in all

periods.
A divorced person must remain single for a whole period. At the end of

every time period t, single agents receive iid shocks to their preferences
over remaining single or entering a marriage in period t 1 1 with a hus-
band of type I or a wife of type J, where I ∈ E� Pt �U, and J ∈ E� Pt �U.
We denote these shocks by ε0t11; εt11

I ; and εt11
J , respectively, and we assume

that they are drawn from a standard extreme value distribution. These
random variables represent unobserved transitory taste considerations ðor
optimization and classification errorsÞ. These taste shocks allow obser-
vationally identical individuals to make different choices with regard to
remaining single or marrying a particular type of spouse at time t. We as-
sume that preference shocks revealed at the end of the time period t, prior
to the decision of single agents to remain single or marry, have no impact
on the utility flows from marriage or singlehood in subsequent periods
beyond t 1 1.
Since the shocks to the preferences of single agents are related to the

types of spouse whom they marry and not to individual agents, single men
and women are indifferent between marrying different agents of the same
type. As a consequence, in equilibrium, these agents must receive the same
share of the expected marital surplus in a given type of marriage. We
formalize this property by letting g

IJ

t be the share of the systematic mari-
tal surplus that is obtained by a man of type I who marries a woman of
type J in time periodt ðthe woman of type J receives the share 12 g

IJ

t Þ.
We emphasize that these parameters reflect the share from the systematic
surplus of the marriage as expected at the time of marriage.

E. Bellman Equations

With this characterization of the economic environment, we can in-
troduce the Bellman equation for the value of marriage. For that purpose,
let Wt

IJðdtÞ be the total expected value of an ongoing marriage between a
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man of type I and a woman of type J at time t, which has lasted for dt years,
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prior to the realization of the match quality vt. The value of the marriage
after the shock is revealed isWIJ

t dtð Þ1 vt, and it satisfies the Bellman equa-
tion

WIJ
t dtð Þ1 vt 5 z IJ 1 vt

1 REt

�
max

�
WIJ

t11 dt11ð Þ1 vt11;V
I
t11 1 VJ

t11 2 s dt11ð Þ��: ð4Þ

Equation ð4Þ states that the total value of marriage plus the realized match
quality equals the sum of the systematic marital output flow z IJ and the
match quality vt in the current period t plus the discounted expected value of
the marriage in the next period. The expectation is taken over the maximum
of the two options that are available to the couple in the next period: remain
married or divorce. If the couple remains married, they receive a utility flow
equal to the total value of the marriage in the next periodWt11

IJ ðdt11Þ plus the
subsequent realization of the match quality vt11. If the couple decides to
divorce, each partner receives his/her expected utility as single in the next
period net of his/her share of the divorce costs sðdt11Þ. Because utility is
transferable both within marriage and after divorce, divorce does not de-
pend on the surplus shares that the partners receive within marriage nor
does it depend on the division of the cost of separation, sðdt11 ðsee Chiappori
Iyigun, and Weiss 2007Þ.
The Bellman equation for marriage prior to the realization of the match

quality is

WIJ
t dtð Þ5 z IJ 1 REt½maxfWIJ

t11 dt11ð Þ1 vt11; V
I
t11 1 VJ

t11 2 s dt11ð Þg�: ð5Þ

Note that ð5Þ is obtained from ð4Þ by eliminating the match quality shock
vt, which appears both on the left- and the right-hand sides of the equality
sign in ð4Þ.
In a similar fashion, we can specify the Bellman equation for the value

of singlehood. For that purpose, let Vt
I be the expected value of being

single for a man of type I at time period t, prior to the realization of the
preference shocks εt11, which are observed at the end of period t but only
affect the utility of the agent in the next time period t 1 1. The value Vt

I

then satisfies the Bellman equation

VI
t 5 JI

t 1 REt

h
VI

t11 1 max
J∈E�Pt�U

fε0t11; g
IJ
t11½WIJ

t11 1ð Þ2 VI
t11 2 VJ

t11�1 ε J
t11g

i
:

ð6Þ

Equation ð6Þ states that the value of being single in time period t is the
flow value of being single in the current period JI

t plus the discounted
o.edu/t-and-c).
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expected value of being single in the next period. The discounted expected
value of being single in period t 1 1 is the expectation of the maximum
over the options available to a single man: remain single or marry a woman
of a given type J ∈ E � Pt �U. If the man chooses to remain single, he re-
ceives a utility equal to the value of being single in the next time period plus
the realization of the preference shock. If the man decides to marry, he
receives a utility equal to the value of being single, plus his share of the
marital surplus in the particular type of marriage, plus the realization of
the preference shock. Finally, the value Vt

J of being single for a woman of
type J at time t satisfies the Bellman equation

VJ
t 5 J J

t 1 REt

�
VJ

t11 1 max
I∈E�Pt�U

fε0t11; 12 gIJ
t11

� �
WIJ

t11 1ð Þ2 VI
t11 2 VJ

t11

� �
1 εIt11g

�
:

ð7Þ

Our assumptions on the distributions of the shocks allow us to solve the
Bellman equations analytically, following the procedures discussed by Rust
ð1994Þ.
As is clear from the equations above, we view marriage as a risky in-

vestment that has an asset value that can be divided between partners. The
systematic marital surplus that depends only on the type of marriage is
Wt11

IJð1Þ2Vt11
I2Vt11

J. Individuals with a high draw of ε may enter a mar-
riage even if the systematic marital surplus is negative, provided that εt11

is sufficiently high.

1. Commitment

As we noted above, the surplus shares of husbands and wives do not
depend on the idiosyncratic preferences for marriage ε of individual agents
as men and women are indifferent between all spouses of a given type
and will not pay their prospective spouse more than the “going price.”10

However, the costs of divorce generate ex post rents and bargaining. We
assume that partners commit at the time of marriage to the shares within
marriage, with an option to renegotiate if the match quality or the number
of available singles change. Given this flexibility, divorce is efficient un-
der transferable utility. As researchers, we cannot observe revisions in the
shares within a given marriage, but we assume that the agents fully an-
ticipate these revisions at the time of marriage when g is formed. Indeed,
we assume perfect foresight of all agents regarding all future variables that
10 Recall that by assumption the unobserved preferences for singlehood are
observed by all agents and all shocks are iid. Hence, conditioned on schooling and
preference types, individuals with the same marital history are treated equally and
receive the same surplus share.
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can affect their current choices. Based on observed choices, we can then
estimate the surplus shares that agents expect at the time of marriage.11

2. Stability Conditions

The Bellman equations impose two important constraints on the data.
First of all, each marriage that forms must be the best choice for both of
the spouses given the expected surplus from the marriage, its division be-
tween the spouses as expected at the time of marriage, and their idiosyn-
cratic preferences ε at the time of marriage. Second, if a marriage does not
end in divorce, both spouses must wish to remain married as the sum of
the expected systematic gains from continuing the marriage and the re-
alized match quality exceeds the sum of their expected values of single-
hood minus the cost of separation.
However, we do not impose in our model that the number of single men

who enter into marriage every year has to equal the number of single
women who enter into marriage. This means that our model differs from a
fully specified general equilibrium model and can best be described as an
approximation of the market clearing mechanism in the marriage market.

V. Estimation

A. Econometric Specification

In the econometric specification of the shares of the systematic marital
surplus, one could in principle maintain a different share for each type of
marriage in each time period. But such a specification would involve too
many parameters to be estimated.12 Instead, we model the systematic sur-
plus shares parametrically as a function of husband and wife education,
husband and wife marital histories, and time ðageÞ. Specifically, we use a
quadratic function of time, rIJ 1 k IJt1 lIJt2, which is then embedded in the
ratio of two exponential functions to ensure that each systematic share takes
on a value between zero and one:

gIJ
t 5

expfrIJ 1 kIJt1 lIJt2g
11 expfrIJ 1 kIJt1 lIJt2g : ð8Þ

We show below that this formulation, which has only 108 parameters, is
flexible enough to capture the observed relative entry rates into marriage of
different types of single men and women.
To parameterize the fixed cost of divorce as a function of the duration

of marriage, we introduce 10 different dummy parameters correspond-
11 Mazzuco et al. ð2007Þ use data on consumption and labor supply to infer the
changes in shares during marriage.

12 Specifying one parameter for each surplus share in every type of marriage
would result in a model with in the order of 7,000 parameters.
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ing to the costs of divorce after 1, 2, 3, . . . , 10 or more years of marital
duration dt.

B. Likelihood Function

We estimate the structural model through maximum likelihood, using
the full set of marital transitions from 1980 to 2006 for each of the 62,431
individuals in our sample. We take the initial state of all men and women in
1980 as given and maximize a conditional likelihood function. Due to the
way we have constructed our sample, this means that all men and women
start out as singles with no previous marriages.
To construct the theoretical transition probabilities, we assume that all

men and women live to the age of 71. We then compute the value of being
single and the total value of marriage recursively back to the initial obser-
vation year. The discount factor is set to R5 ð1=1:03Þ.
In a given year, an agent of a particular gender, education, and prefer-

ence type can find himself or herself in a total of 242 states. A first state
is defined as being single with no previous marriage, and a second state is
defined as being single with one or more previous marriages. The addi-
tional 240 states are marriages characterized by the marital history of the
agent, the marital history of the spouse, the education and preference type
of the spouse, and the duration of the marriage.
To describe the conditional likelihood function, we index male indi-

viduals by i 5 1, 2, . . . , Nm; female individuals by j 5 1, 2, . . . , Nf; and
time periods by t5 1, 2, . . . ,T. LetOit be the observed outcome of male i
at time t, and let Ojt be the observed outcome of female j at time t. As-
suming independence between individuals, the conditional likelihood L
of observing our sample given the initial states of all men Si0 and women
Sj0, is

L5P
i

Pr
�
Oi1; : : : ; OiT jSi0

	P
j

Pr
�
Oj1; : : : ; OjT jSj0

	
5

P
i

h
qm
1 Pr

�
Oi1; : : : ; OiT jSi0; u5 1

	
1 12 qm

1

� �
Pr
�
Oi1; : : : ; OiT jSi0;u5 2

	i
�

P
j

h
q f
1 Pr

�
Oj1; : : : ; OjT jSj0; u5 1

	
1 12 q f

1

� �
Pr

�
Oj1; : : : ; OjT jSj0;u5 2

	i
;

where q1
m is the fraction of Type 1 agents among men, q1

f is the fraction
of Type 1 agents among women, and u ∈ f1, 2g is an index for the two
unobserved preference types.
When calculating the transition probabilities over observed states, we

take into account selection on unobservables. In particular, we update the
type probabilities of married partners based on the duration of marriage.
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Tomaximize the conditional log-likelihood function, we use a simplex op-
timization algorithm. The standard errors of the parameter estimates are
then computed using the outer product of the scores of the conditional log-
likelihood function.
The model that we estimate assumes that all divorced men and women

have to be single for at least 1 year before they can remarry. In the data,
we observe a few cases ðless than 1% of the total number of observationsÞ
for which men and women move directly from one marriage to another
without being recorded as single in between. For these few cases, we as-
sume that the first year of the new marriage is singlehood.

C. Identification

We start our discussion of identification by considering the case inwhich
there is no unobserved heterogeneity. The parameters of the structural
model are then related to closed form expressions of the observed divorce
and marriage probabilities in the data.
The assumption of transferable utility in marriage implies that divorce

probabilities are only a function of the systematic marital surplus in each
type of marriage and the costs of divorce. The observed divorce probabil-
ities of different types of marriage at different durations of marriage there-
fore identify the size of the systematic marital surplus minus the costs of
divorce. Specifically, it is seen from Bellman equation ð5Þ that

VI
t 1 VJ

t 2 s dtð Þ2WIJ
t 5 F21ðprob of divorce in year tÞ; ð9Þ

where F is the standard cumulative normal distribution function.
Themultinomial extreme value structure of the preference shocks to sin-

gle agents ðsee eqq. ½6� and ½7�Þ implies that the observed ratio of choice
probabilities for single agents identifies the difference in utility between
any twomarital choices ðsee McFadden 1984Þ. For example, the difference
in utility for a single man of type I in year t between marrying a wife of
type J or remaining single can be expressed as

VI
t 1 gIJ

t WIJ
t 1ð Þ2 VI

t 2 VJ
t

� �
2 VI

t 5 gIJ
t WIJ

t 1ð Þ2 VI
t 2 VJ

t

� �

5 ln
�Prðsingle man of type I selects a wife of type J in year tÞ

Prðsingle man of type I remains single in year tÞ
	
:

Thus, the marital choices of single men identify the systematic marital sur-
plus

gIJ
t WIJ

t 1ð Þ2 VI
t 2 VJ

t

� � ð10Þ
that men receive in different types of marriages. In an analogous way, the
marital choices of single women identify the systematic marital surplus
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12 gIJ
t

� �
WIJ

t 1ð Þ2 VI
t 2 VJ

t

� � ð11Þ

that women receive in different types of marriages.
Furthermore, the ratio of choice probabilities for different types of sin-

gle agents can be combined to identify the systematic marital surplus shares
of husbands gIJ

t and of wives ð12 gIJ
t Þ in each type of marriage. This can be

seen by noting that

gIJ
t

12 g
IJ
t

5
gIJ
t

�
WIJ

t 1ð Þ2 VI
t 2 VJ

t

�
�
12 g

IJ
t

��
WIJ

t 1ð Þ2 VI
t 2 VJ

t �
5

5

ln



Prðsingle man of type I selects a wife of type J in year tÞ

Prðsingle man of type I remains single in year tÞ
�

ln
Prðsingle woman of type J selects a husband of type I in year tÞ

Prðsingle woman of type J remains single in year tÞ

 � :

ð12Þ
In words, the systematic marital surplus shares g IJ

t are identified from the
willingness of single men of type I to enter into a IJ-marriage at time t
relative to the willingness of single women of type J to enter into the same
kind of marriage.
It is also useful to notice that data on the inflows to marriage iden-

tify both the systematic marital surplus received by men and women ðsee
eqq. ½10� and ½11�Þ and the systematic marital surplus shares gIJ

t . Com-
bining these quantities, it is clear that data on the marital choices of all
single agents also identify the systematic surplus Wt

IJð1Þ 2 Vt
I 2 Vt

J in
each type of marriage.
Since data on the inflows to marriage by single agents identify the sys-

tematic surplus Wt
IJð1Þ 2 Vt

I 2 Vt
J in each type of marriage and data on

divorce probabilities identify the systematic marital surplus minus the
cost of divorce VI

t 1 VJ
t 2 s dtð Þ2WIJ

t , the combination of data on inflows
tomarriage and divorce probabilities identify the cost of divorce sðdtÞ. This
argument applies to the cost of divorce for a marriage that has lasted for
1 year. Since the only difference in the structural model between marriages
of different durations is the cost of divorce, data on the relative divorce
probabilities of marriages with different durations identify the costs of di-
vorce also for these longer marriages.
The arguments above show that only the systematic martial surplus at

different points in time is identified but not the absolute levels of utility
in singlehood or in marriage. Thus, we cannot separately identify the flow
utility for singles in each period and the flow utility in marriage in each pe-
riod. We therefore make two normalizations that are necessary to estimate
the parameters of the model. First of all, we assume that the flow utility in
marriage is constant over time. Second, we normalize the flow utility in
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singlehood so that it equals zero for men above age 40 and women above
age 38. It is important to note that all the estimated parameters of the flow
utility in marriage and in singlehood need to be interpreted relative to this
normalization. With these two different normalizations, it is then possible
to recover the parameters that govern the flow utility in singlehood and in
marriage through the structure of the Bellman equations ð5Þ, ð6Þ, and ð7Þ
together with the assumption that life ends at age 71.
Without unobserved heterogeneity, the structural model is overidenti-

fied since we have more year-person marital transitions than what is nec-
essary to identify the parameters governing the flow utility in marriage,
singlehood, and the cost of divorce. The additional parameters that gov-
ern the unobserved utility of being single ui and uj and the shares in the
sample of the two unobserved types q1

m and q1
f are identified from the

changes in the hazards of entry into marriage and the divorce hazards
over time. For example, the sharp drop in the hazards of entry into first
and second marriages allows us to identify the heterogeneity among men
and women in their willingness to enter marriage relative to remaining
single.13

VI. Results

We now present our estimation results. We first examine the overall fit
of the model and then interpret the coefficients. We discuss the estimated
marital output flow and the estimated costs of divorce. Finally, we present
and discuss the estimated shares of the marital surplus received by hus-
bands and wives. The detailed estimated coefficients and their standard er-
rors are presented in the appendix.

A. Quality of Fit

The estimated model fits the marriage rate for women over the sample
period well, but it slightly underpredicts the marriage rate for men ðsee
fig. 11Þ. For both men and women, the model fits the inflow to first mar-
riage very well ðsee fig. 12Þ. One exception is the sharp peaks in the haz-
ards of entry into first marriage, which are observed at ages 30 and 40.14

The model also fits the divorce hazards for first and second marriages ðsee
figs. 13 and 15Þ, although it underestimates the differences in hazards be-
tween couples with different levels of education in the early years of the
marriage. Finally, the model fits well the inflows to second marriage for
both men and women ðsee fig. 14Þ.
13 However, we were unable to provide a formal proof of identification in the
presence of unobservables.

14 Notice that when marriage and cohabitation are combined, there are no such
peaks ðsee fig. 2Þ. A possible explanation for this behavior is that individuals who
are cohabiting want to celebrate their thirtieth or fortieth birthdays together with
their marriage and time their marriage accordingly.
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FIG. 11.—Fraction married in the data and in the model by gender. A color
version of this figure is available online.

FIG. 12.—Hazard into first marriage in the data and in the model by gender.
A color version of this figure is available online.
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FIG. 13.—Divorce hazard for first marriage in the data and in the model by
education and gender. A color version of this figure is available online.

FIG. 14.—Hazard for entry into second or higher marriages in the data and in
the model by gender. A color version of this figure is available online.
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FIG. 15.—Divorce hazard when at least one spouse is in second marriage, in the
data and in the model by education and gender. A color version of this figure is
available online.
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To further examine the fit of the model, we compute the correlation be-
tween the ratio of estimated shares of the systematic marital surplus at the
time of the marriage

gIJ
t

12 g
IJ
t

and the relative male and female entry rates into different types of mar-
riages at different points in time as observed in the data:

ln



Prðsingle man of type I selects a wife of type J in year tÞ

Prðsingle man of type I remains single in year tÞ
�

ln
Prðsingle woman of type J selects a husband of type I in year tÞ

Prðsingle woman of type J remains single in year tÞ

 �

ðthe left- and right-hand sides of eq. ½12�Þ. The correlation between these
two quantities is 0.86 when we use observations for all marriages. In some
cases, the number of men and women who enter into marriage is so low
that the data are very noisy. To reduce the effects of this noise, we remove
marriages with only one male or one female entrant ðless than 8% of the
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total number of observationsÞ. This increases the correlation to 0.89. In
figure 16, we also provide a scatter plot of the ratio of estimated share
parameters and the observed relative entry rates into different types of
marriages at different points in time. Figure 16 indicates that the estimated
systematic share parameters gij

t are flexible enough to capture the observed
variations in the relative male and female entry rates into marriage. The
figure also provides a graphical illustration of how the systematic share
parameters gij

t are identified in the data.

B. The Marital Output Flow

1. Education

Based on the estimated coefficients of equation ð1Þ, we can calculate the
marital output flow by the education of the husband and wife. In table 2,
we present this estimated flow when both spouses are in their first mar-
riage.
There are two important features to notice about the marital output

matrix in table 2. As one moves along the main diagonal in the table, the
utility flow is lowest if both partners have a low education, then rises if
both have medium education, and then reaches its highest point if both
have high education. This monotonicity result is consistent with the high
FIG. 16.—Ratio of estimated gammas and the log of male and female choice
probabilities in the data. A color version of this figure is available online.
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rates of entry into marriage of highly educated men and women ðespe-
cially at the later part of our sampleÞ and the lower divorce rates for cou-
ples inwhich the two spouses are highly educated. Themonotonicity result
is significant at the 1% level.
Furthermore, our specification with additive utility implies that the

supermodularity of husband and wife education in the marital output flow
is independent of marriage order. We can therefore test for supermodu-
larity by using the estimated coefficients in table 2. Denoting marriages
by the education of the husband and the wife, this amounts to jointly test-
ing if

ðL; LÞ1 ðM; MÞ > ðL; MÞ1 ðM; LÞ;
ðM; MÞ1 ðH; HÞ > ðM; HÞ1 ðH; MÞ;
ðL; MÞ1 ðM; HÞ > ðM; MÞ1 ðL; HÞ;
ðM; LÞ1 ðH; MÞ > ðH; LÞ1 ðM; MÞ:

ð13Þ

Replacing these utility expressions with the estimated marriage output flows
in first marriage, we find that all of these four inequalities hold at the es-
timated parameters.

20:00791 0:0487 >20:01041 0:0023;

0:04871 0:1926 > 0:07001 0:0423;

20:01041 0:0700 > 0:04871 0:0078;

0:00231 0:0423 >20:00721 0:0487:

Thus, the marital output flow that we have estimated is supermodular with
respect to husband and wife education. This result is significant at the 1%
level and rationalizes the high degree of sorting on education that we ob-
serve in our sample. Similar results are also reported by Siow ð2009Þ and
Chiappori et al. ð2011Þ using US data.

2. Marriage Order

The marriage order of husbands and wives has a large impact on the es-
timatedmarital output flow ðsee table 3Þ. Comparingmarriageswhere both
Table 2
Estimated Marital Output Flows in First Marriage

Wife’s Education

Husband’s Education Low Medium High

Low 2.0079 2.0104 .0078
Medium .0023 .0487 .0700
High 2.0072 .0423 .1926
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Table 3
Effects of Marriage Order on the Marital Output Flow

Wife’s First Marriage Wife’s Second Marriage

Husband’s first marriage .5166 .3891
Husband’s second marriage .4709 .5364

15 Both of these differences in marriage order coefficients mentioned above
significant at the 1% level.
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spouses are of the same marriage order, table 3 indicates that the marital
output flow is slightly higher when the husband and the wife are both
marrying for the second or higher times. This finding is consistent with the
fact that the hazards of entry into second marriages are higher than the
hazards of entry into first marriages ðsee figs. 5 and 7Þ.
In mixed marriages, there is a clear asymmetry between the two gen-

ders. Amatch of a divorced man with a woman who is married for the first
time generates a higher marital output flow than a match of a divorced
woman with a man who is married for the first time.15 A possible reason
for this asymmetry is that divorced women bring children from previous
marriages into their new marriages ðsee Beaujouan 2010Þ.

C. Utility Flow for Singles

In order to estimate the systematic utility flow of single agents each
period ðsee eq. ½2� and eq. ½3�Þ, we use dummy variables based on age, gen-
der, and education.When interpreting our estimates, it is important to recall
the normalizations that we have made. In particular, we normalize the
systematic utility flow of single men after age 40 to zero and the system-
atic utility flow of single women after age 38 to zero. Given these normal-
izations, we can analyze how the utility flows of single men and women
change over time.
All of the estimated dummy coefficients for single agents are presented

in the appendix. For single men in all education groups, the overall trend
is that the utility flow falls over time. Stated differently, men are the least
eager to marry when they are young but become more keen to marry as
they get older. For single women in all education groups, the pattern is
the opposite, that is, women are the most eager to marry when they are
young and then become slightly less keen to marry as they get older. These
results are consistent with the fertility rates of men and women over time.
Women want to marry when they are young and their fertility is high,
whereas men are more willing to delay their marriages.
are
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D. Costs of Divorce

The estimated costs of divorce are quite high and exceed half of the to-
tal capitalized valueWIJ of an ongoing marriage.16 Since we do not control
directly for children and because the costs of separation are likely to rise
over time as the average number of children rises, we would expect the
costs of separation to rise with the duration of marriage. However, we do
not find such an increasing trend. Rather, the divorce costs have a mild
U-shape pattern with respect to duration ðsee table 4Þ.17

E. Unobserved Types

Recall that in the specification of our dynamic model, we normalize the
utility flow of single agents of Type 1 to zero, and we estimate the util-
ity flow of single agents of Type 2 and the share of Type 2 agents in the
population. Among men, a minority of 4% are estimated to be of Type 2
with a utility of being single of 0.405. Among women, a majority of 91%
are estimated to be of Type 2 with a utility of being single of 20.245.
These results indicate that both among men and women, a majority of in-
dividuals are of a type that weakly prefers marriage over singlehood and
enter marriage quicker than one would expect based on observables such
as education and age. To facilitate the discussion of our results, we hence-
forth refer to this type as “the marriage type” ðType 1 for men and Type 2
for womenÞ.
Following Eckstein andWolpin ð1999Þ, we estimate the probability that

each individual in our sample is of the marriage type using Bayes’s rule.
We then calculate the fraction of marriage types in subgroups of our sam-
ple by taking the average over these estimated probabilities, and we pre-
sent our results in table 5. As can be seen in the table, the group of men and
womenwho never marry contain fewermarriage types than the population
of men and women at large. Furthermore, the group of men and women
who enter into second marriage have a weaker unobserved preference for
marriage than the group of men and women who enter into first marriage.
This selection effect is especially strong for women, and it explains why sec-
ond marriages are substantially less stable than first marriages even though
the marital output flow is slightly higher in second marriages ðsee table 3Þ.
Stated differently, the high divorce rates in second marriages are to a large
16 Seitz ð2009Þ also finds high costs of divorce ðabout one-third of annual in-
comeÞ.

17 As our model does not include learning about the match quality, this shape
can be driven in part by this omission. Early negative shocks are less likely to
destroy the marriage if partners wait for more information in the future. In our
model, this is captured by higher costs of divorce in early years.
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Table 4
Costs of Divorce by Duration of Marriage

Marital Duration Cost of Divorce

1 year 14.3
2 years 14.1
3 years 12.4
4 years 11.5
5 years 11.6
6 years 11.6
7 years 11.5
8 years 12.7
9 years 12.7
101 years 12.7
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extent due to selection and not to the fact that second marriages are
inherently less productive.
We then proceed by correlating the estimated probability that an agent

is of the marriage type with a number of observed exogenous character-
istics that we did not include in our model. In table 6, we show the results
of this exercise. We first construct a dummy variable equal to one if the
parents of the agent are living together in 1980. The Pearson correlation
coefficient between this dummy and the estimated probability that the
agent is of the marriage type is positive, indicating that agents whose par-
ents are living together have a stronger preference for marriage. This find-
ing indicates that there is a clear persistence across generations in decisions
relating to marriage and divorce. We then assign the numerical values of 1,
2, and 3 to the parents of the agents depending on whether they have low,
medium, or high education. We then compute the Spearman rank corre-
lation coefficient between this index and the estimated probability that the
agent is of the marriage type. As can be seen in table 6, the correlation is
negative for both father’s and mother’s education. This negative correla-
tion could reflect the fact that more educated agents marry later. Finally,
Table 5
Estimated Distribution of Type with Preference for Marriage
over Singlehood

Men Women

Fraction, entire population .961 .914
Fraction, never married .875 .710
Fraction, married at least once .991 .886
Fraction, divorced at least once .971 .657
Fraction, married at least twice .989 .803
Fraction, divorced at least twice .965 .543
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Table 6
Correlation Estimated Probability Agent Is of Marriage Type
and Individual Characteristics

Trait Correlation Number of observations

Parents living together in 1980 .054 56,353
Father’s completed education in 1980 2.017 57,107
Mother’s completed education in 1980 2.026 61,418
Father’s wealth in 1980 .034 54,220
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we compute the Pearson correlation coefficient for father’s wealth in 1980
and the estimated probability that an agent is of the marriage type. This
correlation is positive, implying that agents whose fathers are wealthier are
more likely to be married. All of the correlations listed in table 6 are sig-
nificantly different from zero at the 1% level.

F. Marital Surplus

The systematic marital surplus Wt
IJð1Þ 2 Vt

I 2 Vt
J varies by the edu-

cation and the marriage order of the two spouses and by calender time ðage
of the two spousesÞ. When presenting the main features of the estimated
systematic marital surplus, we therefore form a weighted average of all
estimated surpluses in different types of marriages, with weights derived
from the relative frequencies of these marriages as predicted by our eco-
nomic model.
In table 7, we first present the average marital surplus by the education

of the husband and the wife. To construct this table, we formed a weighted
average of all estimated marital surpluses occurring in different time pe-
riods and with spouses with different marital histories.
As can be seen in table 7, all of the systematic marital surpluses are

negative. This absolute level of utility is arbitrary in our model and follows
from the normalizations that we have made. More specifically, a single
person can choose whether to remain single or marry into one of 12 dif-
ferent types of marriages. The proportion of men and women who enter
into a particular type of marriage is usually smaller than the proportion
remaining single. It then follows from the multinomial logit model that
the utility of entering a particular marriage must be smaller than the util-
ity of remaining single. Since we have normalized the flow utility of being
single to zero at older ages, the value of being single is close to zero. All of
this implies that the expected marital surplus must be negative.18

The meaningful content of table 7 is the differences between the marital
surpluses in different types of marriages. Moving along the main diagonal
18 In such a case, marriage is driven by the idiosyncratic preferences ε of the
partners.
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Table 7
Average Marital Surplus by Education of Husband and Wife

Wife’s Education

Husband’s Education Low Medium High

Low 214.94 214.92 214.99
Medium 214.88 214.80 214.89
High 214.93 214.85 214.77

Table 8
Effects of Marriage Order on the Average Marital Surplus

Wife’s First Marriage Wife’s Second Marriage

Husband’s first marriage 214.89 214.90
Husband’s second marriage 214.76 214.63
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in the table, we see that the marital surplus is increasing in the education
of the husband and the wife in marriages where both spouses have the
same education. We also test for the supermodularity of husband and wife
education in the marital surplus. Three of the four inequalities ð13Þ that
characterize supermodularity hold at the estimated values of the surplus
in table 7. This means that the surplus is supermodular at most but not all
levels of education for the husband and the wife.
In table 8, we present the average estimated marital surplus by the mar-

riage order of the husband and the wife. To construct this table, we formed
a weighted average of all estimated marital surpluses occurring in different
time periods and with spouses with different levels of education. Com-
paring marriages where both spouses have the same marriage order, we
see that the marital output flow is higher when both spouses are marrying
for the second or higher times. In mixed marriages, a match of a divorced
man with a woman who is married for the first time generates a higher
marital output flow than a match of a divorced woman with a manmarried
for the first time. Overall, the patterns of the estimated marital surplus are
very similar to the patterns of the estimatedmarital output flow. This holds
because the Bellman equations tie the asset value of marriage to its flow
value.

G. Total Surplus Shares

In the estimation of our dynamic matching model, we obtain a set of
parameters gIJ

t that describe the shares of the systematic marital surplus
obtained by husbands and wives. These systematic shares apply to all men
and women who enter into a particular type of marriage and do not de-
pend on the idiosyncratic preferences ε of individual men and women. In
this sense, the systematic surplus shares gIJ

t characterize how the marital
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surplus would be divided between the husband and the wife if men and
women were randomly sorted into different types of marriages.
A more meaningful approach is to analyze the sharing rule among men

and women who decide to enter into a particular marriage on the basis of
their idiosyncratic preferences ε. Such a modified sharing rule takes into
account both the estimated shares gIJ

t and the optimal choices made by
men and women in the marriage market. To obtain these modified shares
for husbands and wives, we work with Bellman equations ð6Þ and ð7Þ for
single men and women. Consider a single man who does not have the op-
tion to marry and therefore has to remain single in the next period. His
expected utility is

Et V
I
t11 1 ε0t11

� �
5 VI

t11:

If instead the same man is allowed to enter into the marriage market in
the next period, his expected utility is the continuation value

CI
t11 ; Et

�
VI

t11 1 max
J∈E�Pt�U

�
ε0t11; g

IJ
t11 WIJ

t11 1ð Þ2 VI
t11 2 VJ

t11

� �
1 ε J

t11

��
:

Therefore, the expected gains from entering the marriage market for a man
of type I in period t 1 1 are

CI
t11 2 VJ

t11:

In a similar fashion, the expected gains from entering the marriage market
for a woman of type J in period t 1 1 are

CJ
t11 2 VJ

t11:

An important property of the multinomial logit model is that the ex-
pected gains from marriage, conditional on a particular choice of spouse,
are the same for all choices of spouse and equal the unconditional expected
gains from marriage ðsee Anas and Feng 1988; Chiappori et al. 2011Þ.19 In
addition, the independence of the idiosyncratic preferences for marriage ε
among men and women implies that the total expected gains from mar-
riage of the husband and the wife equal the sum of the two spouses’ in-
dividual gains CI

t 2 VI
t 1CJ

t 2 VJ
t :

On the basis of these results, we define the share of the total expected
gains to marriage of a man of type Iwhomarries a woman of type J at time
t as
19 This result is a consequence of the assumed IAA property, whereby the
choice between any two alternatives in a given period depends only on their
respective values ðsee Anas and Feng 1988Þ. However, from a dynamic perspective,
the logit model avoids the IAA property because the values of all future alter-
natives influence the value of each current alternative ðsee Rust 1994Þ.
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GIJ
t 5

CI
t 2 VI

t

CI
t 2 VI

t 1CJ
t 2 VJ

t

: ð14Þ

In table 9, we present the estimated total shares of the husband G in the ex-
pected gains to marriage as a function of the two spouses’ education. To ob-
tain these results, we form a weighted average of all estimated total sur-
plus shares in marriages occurring in different time periods and with spouses
who have or have not previously been married. The weights used for our
calculation are the relative frequencies of these types of marriages as pre-
dicted by our economic model.
As can be seen in table 9, the husband’s average share is slightly below

half. Holding fixed the education of the wife, there is a clear tendency for
men with higher education to receive a larger share of the gains to mar-
riage. It is also striking that the education of the husband has a big impact
on the share of the gains to marriage that he receives.
In table 10, we present the estimated total shares of the wife 12 G in the

gains to marriage as a function of the two spouses’ education. Holding fixed
the education of the husband, we see in table 10 that women with medium
education receive the largest shares of the gains to marriage, whereas women
with low education receive the smallest share. However, the total shares in
table 10 do not varymuch by the education of the wife, which indicates that
the education of the wife has a smaller impact on the sharing rule than the
education of the husband.
In table 11 below, we present the estimated total shares of the husband G

in the expected gains to marriage as a function of the two spouses’ marital
Table 9
Estimated Average Total Surplus Share G for Husband
by Education of Husband and Wife

Wife’s Education

Husband’s Education Low Medium High

Low .417 .387 .402
Medium .496 .463 .490
High .530 .493 .498

Table 10
Estimated Average Surplus Share 1 2 G for Wife by
Education of Husband and Wife

Wife’s Education

Husband’s Education Low Medium High

Low .583 .613 .598
Medium .504 .537 .510
High .470 .507 .502
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Table 11
Estimated Average Total Surplus Share G for Husband by Marital
History of Husband and Wife

Wife’s First Marriage Wife’s Second Marriage

Husband’s first marriage .464 .353
Husband’s second marriage .563 .455
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histories. To obtain these total shares, we once again form a weighted
average of all estimated total surplus shares in marriages occurring in dif-
ferent time periods and between spouses with different levels of education.
Table 11 shows that the share of the husband is slightly below half when

both spouses are marrying for the first time and when both spouses are
marrying for the second or higher times. In marriages in which the two
spouses have different marital histories, however, the spouse who is mar-
rying for the second or higher times receives a substantially higher share.
In the case of divorced men who are marrying never previously married
women, a possible explanation for this higher share is that the men are
slightly older than their wives and therefore have higher incomes. In the
case of divorced women who are marrying never previously married men,
it is good to recall from table 8 that the total surplus in this type of mar-
riage is small. What table 11 indicates is that if such a marriage nevertheless
occurs, it is the wife who receives the biggest benefits. A possible expla-
nation is that the marriage is good for children that the wife has from
previous relationships and that she is bringing into her new marriage.
Finally, table 12 presents the share of the husband in the expected gains

to marriage as a function of time ðthe ages of the husband and the wifeÞ.
The total shares in the table are weighted averages of all estimated total
surplus shares in marriages occurring between spouses with different lev-
els of education and with different marital histories. The total surplus
shares by age ðcalender timeÞ are available for a total of 26 years, but to
save space we present these total shares at 5-year intervals.
As can be seen in table 12, the total share of the husband in the total

marital surplus is increasing in the age of the husband. At younger ages,
Table 12
Estimated Average Total Surplus Share G for
Husband by Age of Husband

Age of Husband Share of Gains to Marriage

25 .425
30 .465
35 .486
40 .505

45 .541
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husbands receive less than half of the total marital surplus, whereas men
age 40 or older receive more than half of the surplus. Equivalently, the
results in table 12 show that the total share of the wife in the total marital
surplus is decreasing in the age of the wife. The increasing shares of hus-
bands are most likely due to a widening of the gender gap in wages and
earnings as men and women get older, which in turn strengthens the po-
sition of men in the marriage market.
Many of the results on the total surplus shares that we obtain are similar

to previous results on intrahousehold allocations reported in the collec-
tive household literature. For example, Bonke and Browning ð2006Þ use
detailed consumption data for Danish households and find that the mean
share of husbands in total household consumption is close to a half. This
is similar to our mean estimates of the share of the husband in the total
marital surplus.
Bonke and Browning ð2006Þ also examine how the wife’s share of total

household consumption depends on the difference between her and her
husband’s education. They find that wives receive a lower share of house-
hold consumption when their education exceeds the education of their hus-
bands. Furthermore, Jacquemet and Robin ð2012Þ use US data and exam-
ine how intrahousehold allocations depend on the husband’s and wife’s
wages. They find that the wage rate of men has a strong and positive effect
on the share of resources obtained by husbands in marriage. In contrast,
the wage rate of women has a small effect on the share of resources ob-
tained by wives. This effect is positive for most of the support of female
wages, but it turns negative for very high female wages. All these results
resemble the total surplus shares that we obtain in this paper as a function
of husband’s and wife’s educations.
The biggest difference between our results and previous results has to

do with the effect of previous marriages and children on intrahousehold
allocations. Browning and Bonke ð2006Þ estimate that wives who have pre-
viously been married and who have children from previous relationships
receive a smaller share of total household consumption than wives with-
out previous marriages and children. In contrast, we find that divorced
women receive the same or a higher share of the total marital surplus. Our
best reconciliation of these results is that the total surplus shares that we
estimate are different from the shares of total household consumption and
leisure estimated in the collective household literature. For example, a di-
vorced woman with a child may benefit more from a second marriage than
her husband due to the positive effect that the marriage has on her child.
This benefit to the wife is part of the total surplus in marriage, but it does
not directly enter into the measured shares of household consumption and
leisure. Our approach is in this sense more inclusive as it is based on the
choices to marry and to remain married.
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H. Copenhagen Sample

We recognize that the systematic g and total surplus shares Gmay differ
across marriage markets with different distributions of types even if in-
dividual preferences over types remain constant. We therefore construct
an alternative sample of men who resided in the Copenhagen area at least
during ages 25–30 and women who resided in the Copenhagen area at least
during ages 23–28. The distribution of agents in this sample by gender and
education is shown in table 13 below. Comparing with table 1 for the
Denmark sample, we see that there are substantially more highly educated
men and women in Copenhagen than in Denmark as a whole and fewer
men and women with medium education. We also note that whereas there
are more women than men both in Denmark as a whole and in Copen-
hagen, the fraction of women is highest in Copenhagen.
We then reestimate the model for the Copenhagen sample under the

restriction that all parameters are the same as those estimated from the
Denmark sample, except for the distribution of the unobserved utility of
being single and the systematic surplus shares g in marriage. In table 14
below, we show the estimated average total surplus shares G of the hus-
band by the education of both spouses. Comparing these total surplus
shares with the estimates in table 9 for the Denmark sample, we see that
the main features of the sharing rule are preserved also in this sample. One
important difference however, is that men receive a higher share of the
Table 13
Sample Distribution of Male and Female Completed
Education in Copenhagen Sample

Completed Education ðat Age 46Þ Men Women

High school or less 32.6 26.3
Vocational education 34.0 33.5
Some college or more 33.4 40.3
No. of observations 5,670 5,949

Table 14
Estimated Average Surplus Share G for Husband by
Education of Husband and Wife in Copenhagen Sample

Wife’s Education

Husband’s Education Low Medium High

Low .458 .421 .424
Medium .535 .502 .520
High .593 .559 .540
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surplus in the Copenhagen sample. This is consistent with the more fa-
vorable sex ratio for men in this region.

I. Changing the Definition of Marriage

In the baseline estimation of our model above, we used a definition of
marriage that did not include cohabiting couples. Stated differently, we
treated the group of men and women who cohabit without being married
as if they were singles. In this section, we present the results of a ro-
bustness check in which we estimate our model using a definition of mar-
riage which includes cohabiting couples ðpartnershipsÞ.

1. Sample

In the selection of our baseline sample, we dropped all the 725 men and
women who were married in 1980. To be consistent, we construct our al-
ternative sample by dropping all the men and women who were either
married or cohabiting in 1980. Since the group of men and women who
were either married or cohabiting in 1980 is larger than the group of men
and women who were married in 1980, we end up with an alternative
sample that is smaller than the baseline sample. The alternative sample is a
subset of the baseline sample ðthe baseline sample minus the men and
women who cohabited in 1980Þ and consists of 54,308 individuals.

2. Results

All of the estimated parameters from our alternative model are pre-
sented in the appendix ðthe column labeled PartnershipsÞ next to the es-
timated parameters from the baseline model ðthe column labeled Mar-
riagesÞ. The quality of fit of the model estimated on the alternative sample
is good, except for the entry into first partnerships where the model over-
predicts entry at later ages. As in the baseline model, unobserved hetero-
geneity is an important component that improves the fit. We find that the
difference in the utility of being single between Type 1 and Type 2 agents is
bigger in the alternative model. Thus, compared to marriages, more het-
erogeneity is required to explain the dynamics of partnerships.
As can be seen in the appendix, most of the estimated parameters for the

output flow in marriage are higher in the alternative model. Also, most es-
timated parameters for the utility flow in singlehood are lower in the al-
ternative model. These two changes are due to the fact that a smaller frac-
tion of agents are defined as being single in the alternative sample. The
model rationalizes this alternative composition of men and women by mak-
ing the marital surplus bigger ðby increasing the utility flow of married cou-
ples and by decreasing the utility of being singleÞ.
Just as in the baseline model, the estimated marital output flow is in-

creasing in education along the main diagonal of the output matrix in the
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alternative model. Furthermore, the marital output flow is still super-
modular with respect to husband’s and wife’s education. These findings
are consistent with the fact that the assignment patterns in partnerships
are very similar to the assignment patterns in marriage ðsee our discussion
in Sec. III.DÞ.
The effects of marriage order on the marital output flow in the alter-

native model are similar to those in the baseline model. Comparing part-
nerships in which none of the spouses have previously divorced with those
in which both spouses have previously divorced, the utility flow is still
highest if both spouses have previously divorced. However, this difference
is more pronounced for partnerships than for marriages, which could be
due to the fact that many first partnerships are experimental in nature and
do not last for a long time. Comparing mixed partnerships to each other,
the output flow is lowest when a divorced woman is in a partnership with
a man who has not previously divorced.
The estimated time patterns for the utility of singlehood are the same in

the alternative and the baseline models. For men, the utility of being single
is falling over time, which implies that men becomemore eager to marry as
they get older. For women, the utility of being single increases over time,
which implies that women become less eager to marry as they get older.
Under our baseline definition of marriage, the costs of divorce follow

a mild U-shape pattern with respect to the duration of the marriage, but
this effect is rather weak. In the alternative model, the pattern is different
as the cost of divorce increases with the duration of the partnership. We
cannot say on the basis of our estimates if this increasing pattern is due to a
process of learning that weeds out the partnerships with the highest match
quality or if the pattern is due to the gradual build-up of partnership-
specific capital such as children and common property. What our results
suggest, though, is that marriages and cohabitation are different with respect
to these two dynamic processes ðlearning and the build-up of relationship-
specific capitalÞ.

3. Summary

Overall, our estimates from the alternative sample indicate that most of
the main results in this paper are not sentitive to how we define marriage
versus singlehood. The differences in the divorce hazards for marriages
and partnerships and the differences in the time patterns of the estimated
divorce costs for marriages and partnerships do suggest, however, that there
are important differences between marriage and cohabitation. Since many
couples in Denmark cohabit prior to marriage ðsee Svarer 2004Þ, a model
that addresses the choice between marriage and cohabitation should ar-
guably involve an explanation of why some couples cohabit and then di-
vorce, why some transition from cohabitation to marriage, and why some
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remain cohabiting for the rest of their lives without getting married. Two
dynamic processes that are likely to be important for the potential transi-
tion from cohabitation to marriage are learning about match quality ðsee
Brien et al. 2006Þ and the build-up of relationship-specific capital such as
children. A full model that incorporates these processes and different di-
vorce costs in marriage and cohabitation, as well as the dynamics of mar-
riage and divorce that we have highlighted, is an interesting topic for future
research but is beyond the scope of this paper.

VII. Conclusion

In this paper, we study the complex interactions between marriage,
divorce, and assortative matching within two cohorts of Danish men and
women that we follow from 1980 to 2006. We start by describing several
important features of the dynamic process of marriage and divorce ðsome
of which have also been documented in previous researchÞ. For example,
we find that the marriage rates of Danish men and women with low ed-
ucation are substantially below those of other education groups. This is
especially true for men. Those men and women who divorce are eager to
marry, and the initial hazards of entry into second marriage exceed those
for first marriage. However, second marriages are substantially less stable
than first marriages.
We then estimate a dynamic matching model that allows us to analyze

the interdependent marital choices of many individuals over a large part of
their lifetime ðages 20–46 for men and ages 18–44 for womenÞ on the basis
of a small number of key parameters. These parameters include the joint
utility flow in different types of marriages, the shares of the systematic
marital surplus that husbands and wives receive, the costs of divorce, and
individual fixed preferences for marriage versus singlehood. Our model
allows for a rich heterogeneity in types of agents, and we distinguish be-
tween men and women with different levels of completed education and
different marital histories.
The estimates from our dynamic two-sided matching model reveal that

the effects of education on the sharing rule in marriage is different for men
and women. Among men, education raises the share of the marital surplus,
whereas it is women with medium education who receive the largest shares
of the marital surplus. The high degree of assortative matching in our sam-
ple can in part be rationalized by the complementarity of husband’s and
wife’s education in marriage. Furthermore, our estimates indicate that the
cost of divorce is high relative to the capitalized value of an ongoing mar-
riage. We also find that the higher divorce rates in second marriage are al-
most entirely driven by a dynamic selection process in whichmen and women
with a weaker preference for marriage are more likely to divorce and then
marry a second time.
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An important issue that we do not analyze is what mechanisms gener-
ate the poor outcomes in marriage for Danish men and women with low
education. An open issue is whether these differences are due to the fi-
nancial situation of different types of households or if there are other im-
portant mechanisms at work as well. However, we do find that these differ-
ences in outcomes across educational groups are also present in cohabitation.
Appendix
Table A1
Estimated Coefficients

Marriages Partnerships

Coefficient SE Coefficient SE

Marital output flow by education:
Husband’s low, wife’s low 2.525 2.74E-04 2.542 8.23E-04
Husband’s low, wife’s medium 2.527 6.74E-04 2.455 2.68E-04
Husband’s low, wife’s high 2.509 4.55E-04 2.403 2.73E-04
Husband’s medium, wife’s low 2.514 2.77E-04 2.531 2.71E-04
Husband’s medium, wife’s medium 2.468 2.73E-04 2.385 2.73E-04
Husband’s medium, wife’s high 2.447 2.78E-04 2.330 2.78E-04
Husband’s high, wife’s low 2.524 2.73E-04 2.588 2.79E-04
Husband’s high, wife’s medium 2.474 2.71E-04 2.440 2.83E-04
Husband’s high, wife’s high 2.324 2.71E-04 2.178 2.79E-04

Marital output flow by marriage order:
1st marriage for both spouses .517 2.52E-04 .530 2.27E-04
Husband’s 1st, wife’s 2nd marriage .389 2.64E-04 .393 2.49E-04
Husband’s 2nd, wife’s 1st marriage .471 2.46E-04 .592 2.09E-04
2nd marriage for both spouses .536 2.52E-04 .648 2.37E-04

Cost of divorce:
1 year of marriage 14.30 3.19E-04 9.41 9.14E-05
2 years of marriage 14.13 1.23E-03 14.60 1.53E-03
3 years of marriage 12.39 1.18E-03 13.56 1.08E-03
4 years of marriage 11.54 1.07E-03 14.36 1.19E-03
5 years of marriage 11.57 1.03E-03 15.96 1.78E-03
6 years of marriage 11.63 1.07E-03 16.07 1.65E-03
7 years of marriage 11.50 1.08E-03 17.21 2.74E-03
8 years of marriage 12.69 1.09E-03 19.78 2.72E-03
9 years of marriage 12.67 1.11E-03 20.37 1.83E-03
101 years of marriage 12.66 8.57E-04 20.35 1.30E-03

Utility male singles:
Man, 20–21, low education 1.083 .0606Þ .922 8.92E-03
Man, 22–23, low education .732 .0398Þ .334 7.17E-03
Man, 24–26, low education .310 5.44E-03 .234 4.27E-03
Man, 27–30, low education .378 2.06E-03 .470 1.53E-03
Man, 31–35, low education .0321 9.24E-03 .103 3.86E-03
Man, 36–40, low education .0363 1.09E-03 .282 1.75E-03
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Table A1 (Continued )

Marriages Partnerships

Coefficient SE Coefficient SE

Man, 20–21, medium education 2.081 .0606Þ 1.022 8.91E-03
Man, 22–23, medium education .749 .0398Þ .310 7.17E-03
Man, 24–26, medium education .329 5.43E-03 .215 4.29E-03
Man, 27–30, medium education .372 2.06E-03 .436 1.55E-03
Man, 31–35, medium education 2.0181 9.23E-03 .0368 3.87E-03
Man, 36–40, medium education 2.0303 1.08E-03 .0689 1.75E-03
Man, 20–21, high education 2.334 .0607 1.438 8.91E-03
Man, 22–23, high education 1.138 .0398 .750 7.15E-03
Man, 24–26, high education .623 5.43E-03 .448 4.27E-03
Man, 27–30, high education .502 2.06E-03 .414 1.55E-03
Man, 31–35, high education 2.0300 9.23E-03 2.0154 3.88E-03
Man, 36–40, high education 23.47E-03 1.08E-03 .215 1.75E-03

Utility female singles:
Woman, 18–19, low education 2.743 .0606 2.752 8.91E-03
Woman, 20–21, low education 2.145 .0398 2.525 7.16E-03
Woman, 22–24, low education 2.196 5.43E-03 2.297 4.29E-03
Woman, 25–28, low education 2.391 2.04E-03 2.443 1.55E-03
Woman, 29–33, low education .0342 9.23E-03 .140 3.86E-03
Woman, 34–38, low education .0215 1.08E-03 23.66E-03 1.75E-03
Woman, 18–19, medium education 2.135 .0606 2.758 8.91E-03
Woman, 20–21, medium education .207 .0398 2.438 7.15E-03
Woman, 22–24, medium education 2.207 5.44E-03 2.329 4.27E-03
Woman, 25–28, medium education 2.411 2.04E-03 2.464 1.54E-03
Woman, 29–33, medium education 2.0118 9.23E-03 .0631 3.87E-03
Woman, 34–38, medium education 26.02E-03 1.08E-03 .0845 1.75E-03
Woman, 18–19, high education .0870 .0606 2.585 8.91E-03
Woman, 20–21, high education .452 .0398Þ 2.195 7.16E-03
Woman, 22–24, high education 23.74E-03 5.43E-03 2.211 4.28E-03
Woman, 25–28, high education 2.307 2.05E-03 2.332 1.55E-03
Woman, 29–33, high education .0263 9.23E-03 .0112 3.87E-03
Woman, 34–38, high education 29.25E-04 1.08E-03 .226 1.75E-03

Unobserved heterogeneity:
Utility u2 men .405 7.60E-05 .616 5.44E-05
Fraction Type 2 men .0393 4.44E-05 .0517 2.07E-05
Utility u2 women 2.245 2.13E-05 2.564 5.11E-05
Fraction Type 2 women .914 5.30E-05 .943 2.17E-05
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rowning, Martin, Pierre-André Chiappori, and Yoram Weiss. 2014.
Economics of the family. New York: Cambridge University Press.
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