“Why Not Settle Down Already?”
A Quantitative Analysis of the Delay in Marriage⇤
Cezar Santos, David Weiss†
University of Mannheim and Tel Aviv University

Abstract
One of the most striking changes in American society in the last forty years has
been the decline and delay in marriage. The fraction of young men and women who
have never been married increased significantly between 1970 and 2000. Idiosyncratic
labor income volatility also increased over the same period. This paper establishes
a quantitatively important link between these two facts. Specifically, if marriage involves consumption commitments, then a rise in income volatility results in a delay
in marriage. Marriage, however, also allows for diversification of income risk since
earnings fluctuations between spouses need not be perfectly correlated. We assess the
hypothesis that rising income volatility contributed to the delay in marriage vis-à-vis
other explanations in the literature, using an estimated equilibrium search model of
the marriage market. We find that the increase in volatility accounts for about 26%
of the observed delay in marriage. Thus, we find that the eﬀects of consumption commitments due to increased income volatility outweigh the eﬀects of the insurance gains
provided by spouses.
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Introduction

One of the most striking changes in American society over the last 40 years has been the
decline and delay in first-time marriage. The fraction of young men and women who have
never been married increased significantly between 1970 and 2000. This trend has captured
the attention of both academic researchers and the general public1 . The question here, in
the vernacular, is: Why not settle down already? The answer we propose relies on the
increased labor income volatility observed in this period. In order to quantitatively assess
this hypothesis, we build and estimate a structural equilibrium search model of the marriage
market.
Figure 1 shows the fraction of never-married American white males, by age, for both
1970 and 2000. This graph illustrates how the onset of marriage has been delayed. The
numbers are striking. In 1970, only 26% of 25-year-old white males had never been married.
By 2000, this number had more than doubled to 57%. At age 35, only 8% of white males
were single in 1970, whereas this number increased to 21% in 2000.2 These numbers clearly
illustrate the decline and delay in marriage observed in this period3 .
The economics literature has documented a rise in idiosyncratic labor income volatility over the same period. Gottschalk and Moﬃtt (1994), Heathcote, Perri, and Violante
(2010), among others, find an increase in the variance of persistent and transitory shocks to
income between the late 1960s and 2000. Various eﬀects of this changing labor market have
drawn the attention of a wide body of literature4 . However, to the best of our knowledge,
no quantitative work has been done relating changes in income volatility with changing
marriage decisions of young adults.
Figure 2 shows the increase in the median age of marriage for males and the increase in
labor income volatility as measured by the standard deviation of persistent income shocks.
It is interesting to note that both series exhibit a very similar increase between the late
1960s and 2000. In fact, the correlation between the two series is 0.96. Some empirical
1

For an excellent review of the academic literature, see Stevenson and Wolfers (2007).
Decline and delay of marriage are two similar but distinct concepts. The decline in marriage is captured
by the fraction of people who never marry. There has been an increase in this fraction in the data. The
delay in marriage can be expressed as the fraction of people who are married by each age. As it will be
clear later, the model is consistent with both.
3
The graph for white women looks very similar. For data on cohabitation and by education groups, see
appendix B. Detailed explanations about the data sources are contained in Appendix A.
4
For an excellent overview of this literature with a specific focus on welfare, see Heathcote, Storesletten,
and Violante (2011).
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Figure 1: Fraction of White Males Never Married, by Age
papers have also provided suggestive evidence of the impact of certain aspects of labor
market volatility on marriage5 .
The contribution of this paper is to quantitatively establish the eﬀect of rising labor
income volatility on the delay in marriage. We do this by exploring three channels through
which income volatility can aﬀect marriage timing. The first and novel eﬀect that we
explore in this paper arises from the presence of consumption commitments within marriage.
Consumption commitments emerge when households consume goods for which adjustments
are costly. These consumption commitments aggravate the eﬀects of income fluctuations:
Since households must cover these commitments, or face costly adjustments, following a bad
income realization they might need to cut their discretionary consumption substantially,
causing a large utility loss. In this paper, we provide evidence that married individuals,
compared to their single counterparts, have more consumption commitments; in particular,
more married households have children. Therefore, a rise in the volatility of income results
in a delay in marriage as these commitments become less desirable. That is, singles might
5

For example, using U.S. data, Oppenheimer, Kalmijn, and Lim (1997) argue that diﬃculties in starting
careers in a period of higher volatility have delayed marriage. Ahn and Mira (2001) show that employment
risk has caused delay in marriage in Spain. Southall and Gilbert (1996) study the impact of economic
distress in 19th century United Kingdom and find that periods with more uncertainty are related with fewer
marriages overall as well as higher variability in marriage rates for workers in more volatile occupations.
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Figure 2: St. Deviation of Persistent Income Shocks and Median Age of Marriage for Males
find it preferable to wait until one receives a favorable income shock, or search longer for a
“better” spouse, before settling down with a family.
This paper also includes two other channels through which income volatility will affect marriage. One eﬀect is that of spousal insurance: Marriage allows for diversification
of income risk as earnings fluctuations between spouses need not be perfectly correlated.
Therefore, higher income volatility may make marriage more desirable due to insurance.
This mechanism is highlighted by Hess (2004). Another eﬀect emerges if higher income
volatility induces higher income inequality. With higher inequality, the marriage market
will be populated by a more dispersed distribution of potential mates. Hence, the option
value of searching for a spouse increases as single individuals search longer for “better”
matches. Gould and Paserman (2003) find empirical support for this channel. All three
eﬀects discussed in this and the above paragraph, consumption commitments, spousal insurance, and search incentives, are incorporated in our study. Since these channels work
in opposite directions, how rising income volatility will aﬀect the timing of marriage ultimately becomes a question about the net impact of these three eﬀects, which is addressed
in our quantitative analysis.
In order to quantitatively assess the impact of increased labor income volatility on marriage decisions, we include two additional relevant changes to the U.S. labor market over
this time period: the increased labor force participation of married women and the nar-
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rowing of the gender wage gap. Both changes are important determinants of the amount
of insurance spouses can provide and thus in the decision to get married. Whether a wife
is working or not and how high her earnings are will determine how much her income can
replace her husband’s if he receives a bad shock in the labor market, helping to smooth
household’s consumption6 . In order to generate increased female labor force participation,
we follow Greenwood, Seshadri, and Yorukoglu (2005), who make the case that less expensive household goods, such as washing machines and refrigerators, led to the increase in
female labor force participation. Regalia and Rios-Rull (2001) argue that the decrease in
the gender wage gap is itself important for the delay in marriage. They argue that when
women become richer they can aﬀord to be pickier with the mate they choose7 . Moreover,
Greenwood and Guner (2009) argue that cheaper household goods made the cost of running
a household lower. This caused the traditional household setup of the husband specializing
in market work and the wife specializing in home production to become obsolete. The
result, Greenwood and Guner argue, was a decrease in the gains from trade associated with
marriage, and thus a decline in marriage. Since we include both of these channels, we can
quantitatively assess their importance vis-à-vis increased income volatility.
We build an equilibrium search model of the marriage market in which the economy
is populated by overlapping generations of individuals that optimally choose when to get
married and have children. Each person’s labor income is risky and households can save
in a riskless bond. Married couples face economies of scale in consumption, but also must
support their children, if they have any. These child-related expenses are what we consider
to be consumption commitments. Parents choose the level of and whether or not to adjust
their children’s consumption, which is subject to adjustment costs. Married females can
choose whether or not to work in the market. The model is estimated using the Simulated
Method of Moments. We target several moments regarding marriage, fertility, labor force,
and consumption choices that are derived from diﬀerent micro data sets.
Our results show that rising labor income volatility accounts for 26% of the observed
delay in marriage. Thus, we find that the eﬀects of consumption commitments and changes
to the option value of searching for a spouse due to rising income volatility outweigh the
eﬀects of the gains on spousal insurance. Regarding the other channels, we also find that
6

This extensive margin labor force participation decision by married women also accounts for the “addedworker eﬀect”, which is also an important margin for insurance. For a discussion of the added-worker eﬀect,
see, for example, Lundberg (1985).
7
Another interesting question investigated in Regalia and Rios-Rull (2001) is the rise in single motherhood. Since we only focus on the fertility of married couples, we abstract from this margin here.
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the decrease in the price of home inputs also explains around 18% of this decline, while
the eﬀects of the narrowing of the gender wage gap are negligible. In sum, rising income
volatility has substantially contributed to the delay in marriage.
In our model, the eﬀect of increased labor income volatility on the timing of marriage
is partially influenced by the presence of consumption commitments. Therefore, this paper
contributes to the consumption commitment literature along the lines of Chetty and Szeidl
(2007) and Postlewaite, Samuelson, and Silverman (2008). Chetty and Szeidl discuss how
risk-averse agents can become even more risk averse in the presence of consumption commitments. Postlewaite, Samuelson, and Silverman study how risk-neutral individuals can
behave as if they have preferences about risk when they face commitments. Another interesting paper, Sommer (2012), discusses the role of consumption commitments and rising
income volatility. In her paper, she argues that rising volatility leads to a delay in fertility.
Our papers diﬀer in the modeling of the spousal insurance within marriage in this paper,
in the equilibrium approach to the marriage market used here, and in the quantitative
methodologies employed.
The remainder of this paper is organized as follows: Section 2 presents evidence on
the relationship between marital status, risk, and consumption commitments. Section 3
presents the model, and Section 4 discusses the important channels working in the model.
Section 5 discusses the estimation procedure. Section 6 discusses the results, and Section 7
concludes.

2

Consumption Commitments, Risk, and Marital Status

The focus of this paper is the relationship between the timing of marriage and income
volatility. In this section, we discuss some empirical evidence on the relationship between
labor market risk and marriage as well as the presence of consumption commitment within
marriage. We start with the latter and provide evidence on a particular form of commitment: children.
First we turn to children. As Figure 3 shows, a strong majority of white married men
have children in their household, while the opposite is true for singles. These data show a
strong link between marriage and fertility, a notoriously expensive and persistent form of
consumption commitment.
Next, Figure 4 provides evidence of the relationship between volatility of income and
the timing of marriage for U.S. states between 1970 and 2000. Since we cannot estimate
6

(a) 1970:

(b) 2000:

Figure 3: Presence of Children in the Household by Marital Status (White Males)
the variance of income shocks at the state level, we use measures of inequality of residual
income as a proxy for income volatility8 . The figure shows that, in states that experienced
a larger increase in our proxy for income volatility, young adults marry at later ages. The
relationship between the two variables is positive and statistically significant9 .

3

The Model

The economy is populated by overlapping generations of men and women. There is a unit
measure of each gender, g, and age, a. Agents can either be single or married. Every agent
is endowed with a unit of time every period.

3.1

Production

There are two goods in the economy: a market good, Y , and a home good, n. For the
consumption good there is a linear production function, with labor as the only input:
8
The data we use to estimate the variance of income shocks comes from the PSID, which is not representative at the state level. In order to get a measure of residual income, we control for educational attainment
and a polynomial in age using a Mincerian regression for males. The diﬀerence between this measure and
the volatility of income shocks could potentially come from the presence of individual fixed eﬀects.
9
We also computed the correlation between other measures for residual inequality and the timing of
marriage. For residual inequality, other than the Gini coeﬃcient, we also used: the variance of logarithms
and the ratios of percentiles (75/25, 90/10, 90/50). For the timing of marriage, we used both the median
and the mean age of marriage as well as the fraction of never-married 25-year-old men. We always found a
significantly positive correlation between all combinations of measures of residual inequality and the timing
of marriage.
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Figure 4: Changes in the Timing of Marriage and in the Variance of Residual Income

(1)

Y = AL,

where A is a technology parameter normalized to 1, and L is aggregate market labor supply.
This implies that the wage in the model is equal to the eﬃciency units of labor supplied.
The amount of eﬃciency units of labor, y, supplied by each agent follows a stochastic
process around a deterministic trend:
y=w

(2)

g fg (a),

where w is an idiosyncratic shock and the deterministic trend is composed of

g,

a gender

wage gap, and fg (a), a gender specific deterministic age income profile. We will now discuss
each of these terms.
The shock w consists of a persistent shock with innovations ⌘ and persistence . Thus,
we assume that this process takes the following form for singles:
ln w =

ln w

" ⇠ N (0,
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For married individuals, the process specifies shocks for each of the two spouses (an
arrow above each shock denotes that this is a vector). We allow for persistent shocks to be
correlated between spouses. For example, if one spouse loses a job and needs to take a new
one in a diﬀerent city, then the other spouse will need to find a new, potentially worse job.
The parameter ⇢ controls this correlation. This allows us to get the appropriate level of
spousal insurance in the model. This insurance is a counter mechanism to income volatility
causing a delay in marriage, so getting the correct level is important. Thus, the income
process for married households takes the following form:
ln w
~ =

ln w
~
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.

Note that the variances for all shocks are indexed by the time subscript t 2 {1970, 2000}.

An increase in volatility is measured by changing

2
✏,

which control the variance of the

shocks10 .
As noted above, the amount of eﬃciency units available to an agent also varies with
his/her age a according to the function fg (a). This is intended to capture the average
life-cycle increase in earnings observed in the data.
Females supply a fraction
Define the function

g

compared to males —this accounts for the gender wage gap.

that takes the value of 1 if g = 1 (males) or

< 1 if g = 2 (females).

We turn to the home sector now. The home good, n, is produced by a constant elasticity
of substitution production function between home inputs, d, and time, h:
h
n = ✓d⇠ + (1

✓)h⇠

i1/⇠

,

(5)

where ✓ is the relative weight on home inputs, and ⇠ is the parameter that controls the
elasticity of substitution between home inputs and time.
10
In the numerical analysis below, these continuous income processes are discretized using the method
described in Kopecky and Suen (2010). Using their method is crucial as the income processes exhibit high
persistence.
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3.2

Preferences

Preferences of households are additively separable and exhibit constant relative risk aversion
(CRRA) over both consumption goods and home goods. We begin with singles. Their
period t utility function reads:
us (ct , nt ) =

c1t ⌘
n1 ⇣
+↵ t ,
1 ⌘
1 ⇣

(6)

where ⌘ is the CRRA parameter on the consumption of market goods, ⇣ is the CRRA
parameter on home goods, and ↵ is the relative weight of home goods.
For marrieds, we assume a unitary model, i.e., that spouses make decisions jointly when
choosing the household’s level of consumption goods c, child’s consumption ck (if they have
one), and home goods n. The fraction of the household’s consumption that is enjoyed by
each spouse in a married household is determined by the economies of scale in consumption
—

is the parameter that controls these economies of scale. The period t utility function

for each individual married agent then reads:

m

u (c, n, ck , ck,

1 , ◆)

=

⇣

c
1+

1

⌘1
⌘

⌘

+↵

⇣

n
1+

1

⌘1
⇣

⇣

c1k ⌘
+ I◆>1, [↵k
1 ⌘

I◆=2 ((ck

ck,

1 ))

2

],

(7)

where ◆ represents the family’s fertility status. If the family does not current have a child,
◆ = 0. If there is a newborn child, such that there was no ck,

1,

and thus no potential

for adjusdtment costs, ◆ = 1. When the child is at least a year old, ◆ = 2. I◆ is an

indicator function for the variable ◆. When there is a child, the family gets flow utility
out of the child’s consumption, ck , which has relative weight in the utility function of ↵k .
Furthermore, capturing the idea of a consumption commitment, there is a quadratic utility
cost for changing the child’s consumption from period to period, starting when the child is
in her second year. This cost has weight .
The expected discounted value of lifetime utility:

t=T
t=T
U {ct=T
t=1 }, {nt=1 }, {ck,t=1 = Et=1

"t=T
X
t=1

Is,t ust (ct , nt ) + (1

Is,t )um
t (ct , nt , ck,t , ck,t

1 , ◆t )

#

,

(8)
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where Is,t is an indicator function that the agent is single in period t.

In addition to the utility derived from the consumption of goods, when individuals

first get married, they also enjoy an additive marital bliss utility denoted by . This is
a stochastic shock drawn from the distribution

( ). We assume that

This utility shock is received only once at the start of married

life11 .

⇠ N µ ,

2

.

This represents the

(stochastic) lifetime discounted utility of being married that arises due to non-economic
reasons.
Finally, fertility is endogenous. People may either have children or not. The decision to
have a child is irreversible. When people are married, and do not have a child, they draw
a fertility bliss shock every period

⇠N µ ,

2

. This shock captures how much people

love their children, in addition to any utility they derive from their child’s consumption ck .
12

This shock allows the model to separate between the decision to get married and the

decision to have children.

3.3

Budget Sets

All singles divide their time between market and home production at an exogenous rate,
such that they work ⌧gs amount of their time on the market, which is allowed to depend on
their gender g. Thus, their budget constraint will be given by
c + pd + b0 =
where p is the price of home inputs,

s
g wfg (a)⌧g

g

+ (1 + r)b

(9)

is the gender wage gap, w is the idiosyncratic

productivity shock, fg (a) is an age dependent productivity level, b is the individual’s current
level of assets chosen in the previous period, and b0 is the savings chosen today. (1 + r) is
the gross interest rate.
When married, spouses pool their resources. Furthermore, there are consumption commitments. This is modeled as an endogenous cost that married agents pay every period,
denoted by ck . The commitment aspect is due to the adjustment costs, as outlined above.
Married women have the option of whether to work in the market or work only at home
—lf is the indicator function that women choose to work in the market. Denote by w1
11

Since there is no divorce in the model and is additively separable, the assumption that the marital
bliss shock is completely front-loaded at the time of marriage is without loss of generality. It also makes
the computation of the model easier, given that will thus not be a state variable.
12
For the same reason as , fertility bliss is not a state variable.

11

and w2 the husband’s and wife’s wage oﬀers, respectively. The time spent working for the
husband (wife) is ⌧1m (⌧2m ). Hence, a couple’s budget constraint reads
c + pd + ck + b0 = w1 f1 (a)⌧1m + lf w2 f2 (a)⌧2m + (1 + r)b.

3.4

(10)

Timing and Marriage

The timing of a period is as follows:
• At the beginning of the period, agents observe the realization of shocks to their wage
oﬀers.

• Single agents randomly meet another single agent of the same (model) age and opposite gender and decide whether or not to get married. Marriage is an absorbing state,
i.e., there is no divorce13 .
• Married couples, including newlyweds, enter the fertility phase. They draw the bliss
shock , and decide whether or not to have a child. Couples that already have a child
cannot have a second.
• Married agents choose whether or not the wife works14 . All agents optimally divide

their income between consumption goods, children’s consumption, home inputs, and
savings. Consumption takes place and the period ends.

3.5

Decision Making

How do households make their decisions in the model? Single agents decide how to divide their income between the consumption of market, non-market goods, and their asset
holdings. They also have to decide whether or not to get married to a potential mate.
Married agents have a similar consumption decision regarding savings and the consumption of market and home-produced goods, and must decide whether the wife should work
13

This is a simplifying assumption, to make modeling marriage and keeping track of singles distributions
easier. Since we are trying to explain timing of first marriages only, the issue is whether or not there are a
lot of young divorcés for never-married people to consider marrying. Empirically, there are not. In 2000,
the percentage of young adults (under age 30) who had been divorced/separated was roughly 5% (IPUMSCensus). This figure is slightly lower for 1970. Since there are so few of these people to worry about in the
data, we exclude them from the model.
14
That is, the extensive, not intensive, margin of female labor force participation.
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or not. Moreover, if married and childless, they decide whether to have a child. We will
now describe each household’s problem recursively.
Let’s start with couples. The state vector for married households consists of a wage
shock for the husband w, a wage oﬀer shock for the wife w⇤ , the current assets level b, an
expenditure level ck,

1

representing how much the couple spent on their child (if they had

one) in the previous period, their current fertility status ◆, and their age a.
The first subperiod is the decision making process for fertility. In the beginning of a
period, married couples (including newlyweds) receive a draw of a fertility bliss from the
distribution

⇠N µ ,

2

. They choose to have a child, and thus start providing it with

consumption immediately, if the value of being married with a child, along with the bliss
shock, is larger than the value of remaining childless. That is,
V m (w, w⇤ , b, ck,

1 , 1, a)

+

> V m (w, w⇤ , b, ck,

(11)

1 , 0, a) .

Again, 0 in the state for ◆ represents having no children, while 1 represents having just
had a child, and thus there is no adjustment cost to face. For these people, the ck state is
redundant. The policy function for fertility is thus
8
<1, (child)
⇤
Jk (w, w , b, , a) =
:0, (no child)

The value function for entering the fertility phase is

F (w, w⇤ , b, ck,

1 , ◆, a) =

(1

ˆ

{Jk (w, w⇤ , b, a, )[V m (w, w⇤ , b, ck,
Jk (w, w⇤ , b, a, ))V m (w, w⇤ , b, ck,

1 , 1, a)

+ ]+

1 , 0, a)}d⇤(

)

Since by assumption people may only have one child, only people without children may
enter the fertility phase. Thus, there is no need to keep the number of kids currently in the
household as a state variable.
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Then the married value function can be written as follows:
V m (w, w⇤ , b, ck,

1 , ◆, a)

=

max

s.t.
c + pd + ck + b0

=

n

=

lf 2{0,1},b0 0,c 0,ck 0,d 0

um (c, n, ck , ck

1)

+ Ew0 ,w⇤0 F (x0 , x⇤0 , b0 , ck , ◆, a + 1)

wf (a)⌧1m + lf w⇤ f2 (a)⌧2m + (1 + r)b

⇣
⌘⇠ 1/⇠
✓d⇠ + (1 ✓) 2 ⌧1m lf ⌧2m
,

(12)

A married household chooses whether or not the wife works this period, lf , consumption c,
consumption of the child ck , savings b0 , and home inputs d. Define the policy functions for
the married problem as follows: lf = Plm (w, w⇤ , b, ck,
decision, d =

Pdm (w, w⇤ , b, ck, 1 , ◆, a)

for the consumption decision, ck =
b0

=

Pbm (w, w⇤ , b, ck, 1 , ◆, a)

1 , ◆, a)

for the woman’s labor force

for choice of home inputs, c = Pcm (w, w⇤ , b, ck,

Pcmk (w, w⇤ , b, ck, 1 , ◆, a)

1 , ◆, a)

for the child’s consumption, and

for the savings decision. The continuation value is given by the

expected value of being married during the next period, and going into the fertiliy phase,
F , described above. The expectation is taken with respect to the income shocks for both
spouses.
Now, we move on to singles. The value function for singles with wage shocks w, asset
holdings b, gender g, and age a, after the marriage market, is as follows:
V s (w, b, g, a)

=
s.t.

c + pd + b0

=

n

=

max

b0 0,c 0,d 0

h

us (c, n) + Ew0 B(w0 , b0 , g, a + 1)

s
g w(x)fg (a)⌧g

✓d⇠ + (1

+ (1 + r)b
i1/⇠
✓)(1 ⌧gs )⇠
.

(13)

Single households choose consumption c, savings b0 , and home inputs d. Define the following
policy functions associated with the single agent’s problem: d = Pds (w, b, g, a) for choice of
home inputs, c = Pcs (w, b, g, a) for the consumption decision, and b0 = Pbs (w, b, g, a) for the
savings decision. The continuation value for singles is the expectation of the value function
B(·), which represents the value for a single before going through the marriage market (or
the “bachelor” phase); and the expectation is taken with respect to the income shocks next
period. We will elaborate on the value function B(·) slightly later in this section.

14

We can now turn our analysis to the marriage phase. In the beginning of the period,
every single person randomly draws a potential partner of the opposite gender from the
distribution of available singles of that particular age. Each potential couple draws a marital
bliss shock

from the distribution

( ). Each potential spouse will agree to marriage if

and only if the continuation value in married life plus the marital bliss shock is larger than
the continuation value as a single. Again, as they just married and have no kids, ◆ = 0.
The state ck,

1

is redundant and left valueless. A marriage occurs if and only if both agents

agree to marriage. Formally, a marriage occurs if and only if
V m (w, w⇤ , b + b⇤ , ck, 1 , 0, a) + > V s (w, b, 1, a) and V m (w, w⇤ , b + b⇤ , ck, 1 , 0, a) + > V s (w⇤ , b, 2, a).
|
{z
}
|
{z
}
male’s decision
female’s decision
(14)
Let the indicator function J(w, w⇤ , b, b⇤ , , a) take a value of 1 if both people agree to the
match and a value of 0 otherwise. Thus,
8
<1, if (14) holds,
J(w, w⇤ , b, b⇤ , , a) =
:0, otherwise.

(15)

We can now write the value function before the marriage market (the “bachelor” phase):
B(w, b, g, a) =

ˆ ˆ
+ (1

{J(w, w⇤ , b, b⇤ , , a) [V m (w, w⇤ , b + b⇤ , 1, a) + ]

(16)

b ⇤ , b⇤ , g ⇤ , a)d ( ),
J(w, w⇤ , b, b⇤ , , a)) V s (w, b, g, a)}dS(w

b ⇤ , b⇤ , g ⇤ , a) is the probability distribution of meeting a potential mate from the
where S(w
other gender (g ⇤ ) and age a. This will be elaborated on later.

3.6

Equilibrium

Before we formally define the equilibrium for this economy, we must first elaborate on the
distribution of single agents, since this distribution appears in the dynamic programming
problem for bachelors. Note that, because of the endogenous marriage decisions, this distribution will be an equilibrium object. The non-normalized stationary distribution for singles
aged a > 1 is given by
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S(w0 , b0 , g, a + 1) =

˘

(1

J(w, w⇤ , b, b⇤ , , a)) I(Pbs (w, b, g, a)  b0 )⇥

⇥ S(w, b, g, a)dS(w⇤ , b⇤ , g ⇤ , a)dWs (w0 , w)d ( ),

(17)

where g ⇤ represents the opposite gender and W represents the wage shock process for
singles defined above. Singles aged a = 1 are distributed over wages according to the
b
invariant distribution of Ws . S(w,
b, g, a) denotes the normalized distribution for singles

that determines the probability that single agents will meet in the marriage market, and is
defined by

b
S(w,
b, g, a) =

´

S(w, b, g, a)
.
dS(w, b, g, a)

We can now formally define the equilibrium for this economy:
Definition 1 A stationary equilibrium is a set of value functions for singles, couples, bachelors, and fertile couples, V s (w, b, g, a), V m (w, w⇤ , b, ck,

1 , ◆, a),

B(w, b, g, a) and F (w, w⇤ , b, ck,

1 , ◆, a);
s
s
s
policy functions for single households Pc (w, b, g, a), Pd (w, b, g, a), and Pb (w, b, g, a); policy
functions for married households Pcm (w, w⇤ , b, ck, 1 , ◆, a), Pdm (w, w⇤ , b, ck, 1 , ◆, a), Plm (w, w⇤ , b, ck, 1 , ◆, a),
Pcmk (w, w⇤ , b, ck, 1 , ◆, a),and Pbm (w, w⇤ , b, ck, 1 , ◆, a); a matching rule for singles J (w, w⇤ , b, b⇤ , , a);
a fertility rule Jk (w, w⇤ , b, , a) , and a stationary distribution for singles S(w, b, g, a) such

that:
1. The value function V s (w, b, g, a) and the policy functions Pcs (w, b, g, a), Pds (w, b, g, a),
and Pbs (w, b, g, a) solve the single’s problem (13), given the value function for bachelors
B(w, b, g, a) and the distribution for singles S(w, b, g, a).
2. The value function V m (w, w⇤ , b, ck,
Pdm (w, w⇤ , b, ck,

1 , ◆, a),

1 , ◆, a)

Plm (w, w⇤ , b, ck,

and the policy functions Pcm (w, w⇤ , b, ck,

1 , ◆, a),

Pcmk (w, w⇤ , b, ck,

1 , ◆, a),

and

1 , ◆, a),
Pbm (w, w⇤ , b, ck, 1 , ◆, a)

solve the couple’s problem (12).
3. The value function B(w, b, g, a) solves the bachelor’s problem (16), given the value
functions for singles and couples, V s (w, b, g, a) and V m (w, w⇤ , b, ck,
matching rule J

(w, w⇤ , b, b⇤ ,

1 , ◆, a),

and the

, a).

4. The matching rule J (w, w⇤ , b, b⇤ , , a) is determined according to (15), taking as given
the value functions V s (w, b, g, a) and V m (w, w⇤ , b, ck,
16

1 , ◆, a).

5. The fertility rule Jk (w, w⇤ , b, , a) is determined according to (11), with associated
value function F (w, w⇤ , b, ck,

1 , ◆, a).

6. The stationary distribution S(w, b, g, a) solves (17), taking as given the matching rule
J (w, w⇤ , b, b⇤ , , a) and the policy function Pbs (w, b, g, a).

4

Mechanisms

Our purpose is to quantitatively explain the delay in entrance into marriage between 1970
and 2000. There are three exogenous forces that change over time in the model: income
volatility, the price of home inputs (which represents technological progress in the home
sector), and the gender wage gap. In this section, we discuss the eﬀects of each of these
forces in turn.

4.1

Income Volatility

This is the chief hypothesis we propose: The rise in income shocks (increasing

2
✏ ),

has mul-

tiple eﬀects. Let’s first discuss the role played by the presence of consumption commitments
within married households.
Consumption commitments emerge when households consume goods for which adjustments are costly. In our model, these consumption commitments are embodied in the choice
variable ck and parameter  that come with the endogenous decision to have children. These
consumption commitments aggravate the eﬀects of income fluctuations by eﬀectively causing an increase in risk aversion among married agents relative to single agents. This eﬀect
comes in two ways. The first is that the mere presence of children has people optimally
spending money on them. In turn, parents spend less on their own consumption, moving to
a steeper, and thus more risk averse, area of their utility function. The second is due to the
adjustment costs . This parameter amplifies the cost to couples of adjusting consumption
in response to shocks. Due to these factors, a rise in the volatility of income results in
a delay in marriage as these commitments become less desirable. That is, singles might
find it preferable to wait until one receives a favorable income shock, or search longer for
a “better” spouse, before settling down with a family. By delaying marriage, individuals
expect to earn higher income in the future (given the growth in wages over the life cycle)
and accumulate more assets which will help them cover the consumption commitments
associated with married life.
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There are other channels through which income volatility will aﬀect marriage. One
eﬀect arises if higher income volatility induces higher income inequality. If workers are
subject to more volatile persistent shocks, we should expect to see a more dispersed wage
distribution in the population. That means that the marriage market will also be populated
by a more dispersed distribution of potential mates. Hence, the option value of searching
for a spouse increases as single individuals search longer for “better” matches. Conditional
on a value for the non-economic reasons for marriage ( ), if all potential mates are similar,
then there is no reason to keep searching. However, if the distribution of potential mates
is very dispersed, then agents may search longer for a better spouse.
Another eﬀect comes from the availability of spousal insurance: Marriage allows for
diversification of income risk since earnings fluctuations between spouses need not be perfectly correlated. For example, if a husband receives a bad income realization, the wife’s
income could help the household to smooth consumption. This possibility is not available
for singles. Therefore, higher income volatility may make marriage more desirable due to
this insurance aspect.
All three eﬀects discussed here are incorporated in our study and, since they work in
opposite directions, how rising income volatility will aﬀect the timing of marriage ultimately
becomes a question about the net impact of these three eﬀects, which is addressed in our
quantitative analysis.

4.2

Price of Home Inputs

Another exogenous change present in the model are improvements in the technology of the
home sector, modeled here as a decrease in the price of the inputs used in home production.
Greenwood and Guner (2009) explain in detail the mechanism by which such a decrease
in the price of inputs for home production (such as washing machines) would be likely
to cause a decrease in marriage. The idea is simple: If marriage allows men and women
to specialize according to their comparative advantages of market production and home
production, respectively, then a decrease in the price of goods used as inputs for home
production would tend to decrease the gains from specialization. As the prices of home
inputs decrease, females have an incentive to work in the market given the substitutability
of time and home inputs in the production function of home goods. If the marginal utility
of home goods declines faster than that of market goods15 , married households will spend
15

This will be the case in our quantitative analysis, since the estimation procedure yields
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< ⇣.

less on home inputs compared to less well-oﬀ single households. This will be especially
true for younger and poorer individuals. Thus young single households will benefit more
from improvements in the technology of home production and, as the gains from marriage
decrease, people will postpone marriage.

4.3

Gender Wage Gap

The final mechanism explored is the narrowing of the gender wage gap. This is one of the
channels explored by Regalia and Rios-Rull (2001). Again, we will highlight the various
channels through which a change in the gender wage gap aﬀects marriage decisions. With
a smaller gender gap in income, women make relatively more than they did before, when
compared to men. This causes two opposing eﬀects on marriage.
The first eﬀect appears in the changes for a female when she is single. With a lower
gender wage gap, women are richer than before. They can now aﬀord a better standard of
living while they are still single and gives them a better option outside of marriage. With
this more attractive outside option, women can aﬀord to be pickier with the mate they
choose and thus they search longer. This will cause a delay in marriage.
The second eﬀect of a lower gender wage gap is related to married life. As women are
richer, they are able to provide more resources to a married household. This will make
them economically “more attractive” to men. Ceteris paribus, men will be more likely to
marry in order to enjoy the extra income provided by their now-richer wives. This eﬀect
will then cause more marriages to take place.
The net eﬀect of the gender wage gap changing over time is thus ambiguous. We
quantitatively analyze these channels to determine the net eﬀect of the gender wage gap.

5

Matching the Model to the Data

The model period is 1 year. Given the age gap of approximately 2 years between the age
of marriage for a male and a female (which remained approximately constant through the
period analyzed), the same model age actually corresponds to this two-year gap in the data,
i.e., age 1 in the model corresponds to age 18 (16) for males (females) in the data.
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5.1

Computation

In order to numerically solve the model, we use backwards induction on the value functions.
The model is solved for males from ages 18 to 35 (16 to 33 for females)16 . At this final age,
we need a terminal condition. This terminal condition is determined by solving a slightly
modified version of the model for an extra 30 years: After age 35 (33 for females), the
marriage market is shut down, but the problems are otherwise the same as the ones described
above. Agents live until age 65 (63 for females), after which they die with certainty.
We solve two steady states for the model; one that represents the world in 1970 and
the other in 2000. Most parameters are kept constant for both steady states. The only
parameters that change are those that govern the variance of income shocks, the gender
wage gap, the price of household inputs, and the mean of the marital bliss shock distribution
µ and fertility bliss shock µ . The reason for changing these means across time periods
will be elaborated on later. A more detailed discussion of how the parameters in the model
are calibrated/estimated will now follow.

5.2

Parameters Calibrated a Priori

Some parameters are standard in the literature or have direct counterparts in the data.
These parameters are listed in Table 1 and we briefly comment on them now.
Let’s start with preference parameters. The time discount factor

is set to 0.98, which

is the inverse of the gross interest rate, discussed below, and is also similar to what is used
in the literature. The coeﬃcient of relative risk aversion (CRRA) for market goods is set
to 2.0, which is also standard in the macroeconomic literature. For the parameter

that

controls the degree of economies of scale in a household, we use the OECD equivalence scale.
According to this scale, a second adult in the household only needs 70% of the consumption
of the first adult in order to maintain the same standard of living. So we set

= 0.7.

The parameters for the production function of non-market goods were estimated by McGrattan, Rogerson, and Wright (1997) using business cycle frequency data. Their numbers
are used by Greenwood and Guner (2009) in a model of the marriage market. We also use
their numbers in this paper.
A few parameters that control the amount of eﬃciency units of labor supplied by individuals can also be set here. The correlation of spousal persistent shocks ⇢ is set to 0.25,
16
We restrict the ages at which individuals can marry due to computational considerations. We also ran
the model up until age 40 as a robustness analysis and the quantitative results are very similar.
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Table 1: Parameters Set Using a Priori Information
Parameter

Description

Value

Source

Time discount factor

0.98

Standard/Interest Rate

CRRA —consumption

2.0

Standard

Economies of scale

0.7

OECD equiv. scale

✓

Weight on home inputs in production

0.206

McGrattan et al (1997)

⇠

CES home production

0.189

McGrattan et al (1997)

⇢

Correlation of spousal pers. shocks

0.25

Hyslop (2001)

⌧1s
⌧2s
⌧1m
⌧2m

% of time at work (single males)

0.37

U.S. Census

% of time at work (single females)

0.35

U.S.Census

% of time at work (married males)

0.40

U.S.Census

% of time at work (married females)

0.32

U.S.Census

fg (a)

Age profile of income

–

U.S.Census

⌥

Income Shock Process

–

PSID

–

Decline in the price of home inputs

6%/year

Greenwood & Guner (2009)

r

Interest rate

2%

Kaplan & Violante (2013)

Preferences

Technology

Income

Prices

the number estimated by Hyslop (2001) using data from the PSID. The fraction of time
spent working in the market is computed using data from the U.S. Census. We compute
the number of hours worked in a week and divide by 112, the number of non-sleeping hours
in a week. These numbers are allowed to vary by marital status and gender, as displayed
in Table 1. The life-cycle profile fg (a) that controls the average level of eﬃciency units
supplied at every age for each gender is computed by fitting a cubic polynomial over the
mean income at each diﬀerent age in the U.S. Census17 . We choose a cubic polynomial
because it provides a very good fit to the non-parametric data.
Since this is a partial equilibrium model with respect to capital and home goods markets,
we have to make some assumptions about prices. We set the interest rate to r = 0.02,
17
The results are very similar if we use data from the PSID. We use the larger sample from the U.S.
Census to get tighter estimates.
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following Kaplan and Violante (2013).18 For the decline in the price of home inputs, we
use 6%, the number estimated by Greenwood and Guner (2009). This number falls in the
middle of other available estimates: the Gordon (1990) quality-adjusted price index for
home appliances fell at 10% a year in the postwar period; on the other hand, the price of
kitchen and other household appliances from the National Income and Product Accounts
(NIPA) declined at about 1.5% a year since 1950.
Finally, we estimate income parameters ⌥ =

,

2
✏,1970 ,

2
✏,2000 ,

from the PSID. The es-

timation procedure is detailed in Appendix C. The estimated parameter values are reported
in Table 2.
Table 2: Parameters for the Income Process
Parameter
2
",1970
2
",2000

5.3

Description

Param.

Autoregressive Coeﬃcient

0.9915

Shock Variance

0.0071

Shock Variance

0.0239

Estimation

The remaining parameters are estimated by the Simulated Method of Moments. We first
need a set of data moments that will inform on the parameters of the model. For a given
set of parameter values, the model will generate statistics that can be compared to the
data targets. The parameter values are then chosen to minimize some weighted distance
between the model statistics and the data targets. Let ⌦ be the vector of parameters to be
estimated, and g(⌦) the diﬀerence between model moments and data moments at parameter
⌦. We use a diagonal weighting matrix, W . The estimation procedure solves the following
problem:
min g(⌦)0 W g(⌦).
⌦

b is given by the square root of the
The vector of the standard errors for the estimator ⌦
diagonal of the following matrix:
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h
i
b = 1 g1 (⌦)
b 0 W g1 (⌦)
b
V (⌦)
n

1

h
i
b 0 W ⌃W g1 (⌦)
b g1 (⌦)
b 0 W g1 (⌦)
b
g1 (⌦)

1

,

They find that the average real net of tax return on total household wealth is 1.67%, and on illiquid
wealth to be 2.29%. We choose 2% as a midpoint. Their data come from the Survey of Consumer Finances.
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b = @g(⌦)/@⌦,
b
where ⌃ is the variance-covariance matrix of data moments, g1 (⌦)
and n

is the number of observations. The data moments derive from multiple data sets. The
moments are independent across data sets. Therefore, ⌃ is a block diagonal matrix, with

each block corresponding to a diﬀerent data set. Each block is weighted by the number of
observations in the block relative to the total number of observations.
In our case, we need to estimate 13 parameters so that we have the following vector of parameters to be estimated: ⌦ = (↵, ⇣, p, ,
5.3.1

1970 ,

2000 , µ ,1970 ,

,µ

,2000 , µ ,1970 ,

,µ

,2000 , ↵k ).

Estimated Parameters

In addition to the parameters discussed in the previous section, we still need to estimate
13 extra parameters. In order to identify these parameters from the data, we try to choose
data targets that will inform on the parameters we are estimating. Since we are jointly
estimating all parameters, what follows is a heuristic argument as to how diﬀerent data
moments inform on model parameters.
Let us first start with parameters that influence the production and consumption of
home goods: the weight of home goods in the utility function ↵, the CRRA for home goods
⇣, and the initial level for the price of home inputs in 1970 p19 . The data moment we
use to identify the parameter p is the fraction of income spent on household operations in
2000. According to the U.S. National Income and Product Accounts (NIPA), this number
is approximately 10.5%. Greenwood and Guner (2009) also include food as an example of
their measure of home goods; according to NIPA, this would lead to approximately 40% of
consumption share. We target an intermediate number: Household Operations, Utilities,
and Personal Care. In 2000, this number was 23% of household consumption according
to the Consumer Expenditure Survey (CEX). Since home goods are produced using time
and, in our model, married females choose whether to work in the market or not, we use
the labor force participation rate (LFPR) of married females as data targets to identify the
parameters that control the utility of home goods (↵ and ⇣). We target LFPR in both 1970
and 2000 since this can give us information on the elasticity of labor supplied by married
females. According to the U.S. Census, the LFPR for married females was 0.42 in 1970 and
0.72 in 2000.
19

For the price of home inputs in 2000, we decrease the price p by 6% per year, the number reported by
Greenwood and Guner (2009) —see Table 1.
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In our model, married females are able to move into and out of the labor force freely.
Consider the diﬀerence in incentives to change labor force status for women with and
without kids. Women with kids face commitments, and are thus more willing to change
their labor force status in order to adjust their consumption less. Thus, the movements in
and out of the labor force help to identify . In the data, we measure these movements
using PSID data. Since the PSID data is a panel data set, we can follow married females
over time and observe how often they move. The data targets we use are the fractions of
wives that moved into and out of the labor force in 2000. We use 2000 since there is more
of a disconnect between being married and having children than in 1970, allowing for better
identification. The percentage of wives (with children) that moved into the labor force in
that year was 21.3% (21.8%), the percentage that moved out was 4.7% (7%).
To get a measure for the gender wage gap in the data, we run a Mincerian regression
using log wages as a dependent variable and controlling for age, education, and a gender
dummy using Census data from both 1970 and 2000. We run this regression using observed
wages for individuals that both work and report positive income. The coeﬃcient on the
gender dummy is our data target for the gender wage gap. The value of the estimates are
0.67 for 1970 and 0.75 for 2000.
We now turn to the parameters that govern the marital bliss shocks in 1970: µ
and

,1970

. These parameters govern the average level and dispersion of match qualities in

the economy. They control both the number and timing of marriages. Imagine that the
variance of the

distribution was 0, for instance. In that case, a potential couple wouldn’t

have to worry about all the diﬀerent potential relationships that are also available in the
economy, as they are all the same. Then µ

,1970

would only control the level of marriages

that take place in equilibrium. With a more dispersed distribution, which is controlled
by the parameter

, potential mates might prefer to wait for a better draw. In order

to identify these two parameters, we target the overall age profile of single males in 1970,
which clearly informs on both the overall level of marriages and their timing. The same
exact logic applies to the fertility parameters, µ

,1970 , µ ,2000 , and

. They control both

the number and timing of births. We therefore target the profile of the fraction of married
couples with at least one child, in both 1970 and 2000.
As mentioned above, we also allow the mean of the distribution for match qualities, µ ,
and fertility bliss, µ to change across steady states. This is done in order to guarantee
that the model will be able to explain the entire change in the timing and level of marriages
and births that took place between 1970 and 2000. The exogenous mechanisms discussed
24

in Section 4 will be able to explain a considerable portion of the observed delay, but not
all of it. By decreasing the mean level of match qualities and fertility bliss, we will be able
to explain the remainder of the change. That is, we can think of this change in µ and
µ as explaining the residual change of the delay in marriage20 . At first glance, it may
seem unnecessary to do this: Why not simply see how much the channels in the model can
account for? The problem with this is that, in order to use moments from both steady
states, such as the gender wage gap and women’s labor force participation, we need to get
the right levels of single and married people, with and without children, in the model in
both time periods. We therefore need to include this residual to ensure that the model
explains all the data.
In our model, married couples with children choose amount of consumption for their
child, ck , every period. A key parameter for this choice is ↵k , which controls the relative
value of a child’s consumption to her parent’s consumption. We then choose to target the
average fraction of household expenditures attributable to children in households that have
both a husband and a wife and one child. Considering that marriage often results in more
than one child, we consider this to be a be a reasonable lower bound on the level of expenditures faced by married parents. Betson et al. (2001) estimate the fraction of a household’s
consumption expenditure that is attributable to one child using data from the CEX. This is
not a straightforward calculation since it is not immediately clear how to divide the expenditures of certain goods (like shelter or utilities, for example) between the parents and the
child. That is, the focus of the problem is to determine how parents reallocate consumption within the household in order to make room for the child’s consumption. The idea
Betson et al. use is to determine what the child’s consumption is by comparing the welfare
of childless couples and couples with one child. The authors then estimate Engel curves
based on food expenditures in order to keep the standard of living constant. Following this
methodology, the authors estimate the average fraction of consumption expenditures spent
on one child to be 30.1%. This is the number we use as our target.

5.4

Model Fit

In this section, we discuss the fit of the model, in regard to both the moments used in the
estimation and non-targeted statistics. We estimate a total of 13 parameters by targeting
20

For example, this residual can be thought of as containing other explanations for the delay in marriage,
like changes in social norms, improvements in contraception technology, etc. See Stevenson and Wolfers
(2007) for a discussion of diﬀerent explanations.
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Table 3: Estimated Parameters
Parameter

Description

Value

SE

↵

Utility Weight on Home Goods

2.987

0.62

⇣

CRRA Parameter on Home Goods

4.500

0.13

p

Price of home inputs, 2000

0.823

0.26



Adj. cost on child consumption

107.65

45.14

1970

Gender Gap - 1970

0.507

0.006

2000

Gender Gap - 2000

0.634

0.002

Mean marital bliss shock - 1970

145.58

19.07

St. Deviation of marital bliss shock

67.54

4.80

µ

,1970

µ

,2000

Mean marital bliss shock - 2000

-3.09

5.02

µ

,1970

Mean fertility bliss shock - 1970

579.24

25.02

St. Deviation of fertility bliss shock

12.44

0.81

Mean fertility bliss shock - 2000

342.38

17.54

Utility Weight on Child’s consumption

1.683

0.12

µ
↵k

,2000

30 data moments. The estimated parameter values are reported in Table 3. Overall, the
parameters and their standard errors look reasonable.
We can observe the narrowing of the gender wage gap, represented by an increase in the
relative income of women (an increase in the value of

over time). The CRRA parameter

for home goods ⇣ is estimated to be larger than the CRRA parameter on market goods.
This means that the marginal utility of home-produced goods decreases faster than the
marginal utility of market goods. As discussed in Section 4, this means that younger,
poorer single households benefit more from the decline in the price of home inputs. Finally,
we can observe that the parameter that controls the average level of marital bliss shocks,
µ , decreases over time. This means that there is indeed a residual delay in marriage left
unexplained by the forces explicitly modeled in this paper. In Section 6, we will quantify
the quantitative power of each of these forces.
Figure 5 compares the fraction of single males at each age in the model and in the data.
The model generates a good fit both in terms of the level of marriages that take place and
also their timing. In the estimation, we only target the life cycle profile of single males, not
females. Figure 6 plots the fraction of single females at each age both in the model and in
the data. Given the symmetry across genders in the model, the model counterpart of this
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Figure 5: Model Fit —Fraction of Single Males by Age
statistic is essentially the same as the ones for males in Figure 5, adjusted by the age gap
in marriage. However, this is not necessarily true for the data. The fact that the model is
able to match the fraction of single females at each age for both 1970 and 2000 guarantees
that the assumption of a constant age gap in marriage is not too restrictive.
Additionally, Figure 7 shows the model fit of the fraction of married couples with children, both in 1970 and 2000. The fact that the model successfully replicates these profiles
is important as the connection between marriage and consumption commitments in the
model is children.
Table 4 compares the statistics generated by the model with the other data targets.
Overall, the model does a good job matching these additional moments. First, the model
is able to generate an increase in the labor force participation rate of the same magnitude
as the one observed in the data.21 This is done with a combination of the parameters
that control the utility of home goods and the exogenous forces over time in both the
price of home inputs and the gender wage gap. The movements of married females into
and out of the labor force are also matched. The observed gender wage gap, measured
21

Another way of looking at the labor force participation numbers is to compare weekly hours worked by
married women in the model versus the data. Knowles (2013) provides these data: married women worked
on average 13.76 hours in 1967-1975 and 23.47 in 1997-2001. The model delivers 15.05 in 1970 and 25.8 in
2000.
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Figure 6: Fraction of Single Females by Age
only on observed wages, is also matched for both years. The model also generates the
same fraction of expenditures on home inputs as the fraction of expenditure of household
operations observed in the data. Finally, the fraction of expenditures that are measured as
consumption commitments is also matched.
5.4.1

Non-Targeted Statistics

The model also provides some predictions for statistics that were not targeted in the estimation procedure outlined above. The ability of the model to match these non-targeted
statistics serves as a validation of the model. In this section, we study how well the model
is able to match these statistics.
The estimation procedure targets the average labor force participation rates for married
females. However, there is some variation of the degree of participation across the life cycle.
Figure 8 plots the labor force participation rates of married females by age for both 1970
and 2000. The data come from following cohorts of women who were 25 if 1970 and 2000,
respectively, and thus only go until age 35 due to data limitations.22 The model closely
matches the profiles, except for very young married women in 2000.
22

See Appendix D for the full lifecycle data from the 1970s cohort.
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Figure 7: Fraction of Married Couples with Children, Model & Data

Figure 8: Labor Force Participation of Married Females

29

Table 4: Model Fit —Targeted Moments
Statistic
Female LFP - 1970
Female LFP - 2000
Observed Gender Gap - 1970
Observed Gender Gap - 2000
% of wives moving into LF (2000)
% of wives moving out of LF (2000)
% of wives moving into LF - w/ children (2000)
% of wives moving out of LF - w/ children (2000)
Fraction of household expenditures on home inputs in 2000
Childrens Consumption: % of couple’s expenditures, 2000

Model
.42
.72
.67
.77
21.4
5.9
21.3
7.2
.23
.30

Data
.42
.72
.67
.75
21.3
4.7
21.8
7.0
.23
.30

When examining the eﬀects of risk on marriage choices, a natural counterpart to examine the eﬀects of outcomes. Specifically, we can empirically investigate how innovations
to an individual’s income aﬀect his marital choices, and compare the data to the model.
Accordingly, we run a linear probability model regression in which the dependent variable
is whether or not a single male gets married, conditional on innovations in income in both
the model and the data23 . We also add a cubic polynomial in age as a control and, for
actual data, add dummies for educational attainment24 . The results are reported in Table
5. In the data, the coeﬃcient on income diﬀerences is not significantly diﬀerent from zero.
The model counterpart is also very close to zero and is contained in the 95% confidence
interval of the estimates in the data. Note also that the R2 for both regressions is small,
indicating that innovations in income do not explain much of the variation in the decision
to get married; what seems to be important then is the amount of volatility households face
and not the innovation immediately preceding marriage. Overall, the fact that the model
generates very similar estimates to the ones obtained with actual data is reassuring.
Overall, the model is able to match several important features of the data, both some
that were targeted in the estimation procedure and some that were not. Crucially, the
23
We also ran a similar regression with the level of income (and not diﬀerences) as the explanatory
variable. However, we must note that, by running the regression in levels in the data, we are not filtering
out any fixed eﬀects (which are controlled for in the diﬀerences specification). The model nonetheless
generates very similar estimates to the ones obtained with actual data.
24
For the actual data, we use a sample of white men from the PSID, since we need a panel data set for
this exercise given that we must follow an individual over multiple periods of time to determine income
innovations and whether he will get married.
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Table 5: Linear Probability Model —Marriage and Innovations in Income
Data
Model

Coeﬃcient
0.001
0.005

St. Error
0.005
—

95% CI
[-.009, .011]
—

R2
0.0072
0.0032

Dependent Variable: Marital status dummy (married or single)

model generates the same pattern of selection out of singlehood and into marriage that is
observed in the data. Given this very reasonable model fit, we can now use the model to
understand the contributions of several channels to the observed delay in marriage.

6

Results

In this section we decompose the eﬀects of various mechanisms on the delay in marriage.
To do this, we perform a series of counterfactuals that aim to isolate the eﬀect of each
particular channel. Each counterfactual works as follows: From the 1970 steady state, we
change all parameters to the 2000 values, except for the parameter of interest. For example,
when we study income volatility, we change the gender wage gap, the price of home inputs,
and the residual component (µ ), and see how much is left to be explained by volatility.
The counterfactual question is “What would have happened to the timing of marriage had
income volatility not increased?” We then look at how much each mechanism aﬀects the
change from the model benchmark in 1970 to the model benchmark in 2000.
The results for all counterfactuals are plotted in the diﬀerent panels of Figure 9. Each
figure plots the fraction of single males at each age for the benchmark years of 1970 and
2000, as well as the fraction that is computed under the counterfactual assumptions.
The eﬀect of rising income volatility on marriage can be inspected in panel (a). It is
clear that shutting down any increase in income volatility causes more marriages to take
place since we observe a lower fraction of singles in the counterfactual. As a way of quantifying the eﬀect of increased income volatility, we average over the ages to examine how
much of the overall decline in marriage between 1970 and 2000 is left to be explained once
income volatility is kept at the 1970 level. The result is 26% of the decline in marriage is
attributable to changes in income risk. Furthermore, this shows that the eﬀects of consumption commitments and added gains to search due to rising income volatility dramatically
outweigh the eﬀects of the gains to spousal insurance.
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(a) No Change in Income Volatility:

(b) No Change in HH Technology:

(c) No Change in Gender Wage Gap:

Figure 9: Fraction of Single Males by Age —Eﬀects of Diﬀerent Channels on Marriage
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Panels (b) and (c) plot the eﬀects of the counterfactuals for the technological progress
in the home sector and the narrowing of the gender wage gap respectively. Again, we
average across the ages. The results show that declining prices for home inputs are also an
important factor: they account for 20% of the decline in marriage. On the other hand, the
narrowing of the gender wage gap actually leads to slightly more marriage in the economy.
However, as a result of the two opposing forces mentioned in Section 4.3, the overall eﬀect
is weak. On one hand, when women earn more money, they find it easier to remain single;
on the other hand, they become more attractive to men. Quantitatively, it turns out that
these eﬀects mostly cancel out the eﬀect of the narrowing wage gap.
In sum, results show that two channels (increasing income volatility and declining home
input prices) have strong quantitative eﬀects that lead to delays in marriage, while a third
channel (the narrowing gender wage gap) does not. About one-quarter of the observed
change between 1970 and 2000 can be attributed to higher income volatility.

7

Conclusions

There have been drastic changes in American society over the last 40 years. In particular,
young adults have been delaying marriage. We contribute toward answering the most
natural question: Why?
We propose a new hypothesis: increasing income volatility has led to a delay in marriage.
The idea behind this hypothesis is simple. If marriage involves consumption commitments,
such as children, then an increase in income volatility makes marriage less desirable. Young
singles will thus delay marriage until a later point when they will ostensibly have greater
incomes or accrued assets to oﬀset these commitments. Despite the implicit insurance
between spouses, this channel is quantitatively important.
We quantitatively assess this new hypothesis vis-à-vis others in the literature. In this
paper, we estimate a structural search model of the marriage market with increasing income
volatility, a narrowing gender wage gap, and decreasing prices of home inputs. We find that
rising income volatility explains 26% of the decline in marriage. The decrease in the price
of home inputs also explains about 20% of this decline. The narrowing of the gender wage
gap has a small eﬀect. In sum, we find that our hypothesis is quantitatively important, and
that rising income volatility has a substantial impact on the delay in marriage.
The framework developed here could also be used to address diﬀerent questions. One
avenue of research we are exploring in ongoing work is the relationship between increased
33

earnings volatility and the changing patterns of divorce in the U.S.25 Other questions can
also be envisioned. For example, in the presence of consumption commitments, individuals
may sort into jobs or occupations with greater or lesser risk based on their marital status. Another possibility is an analysis of the impact on household formation of diﬀerent
government policies that aﬀect the labor market. We leave these possibilities for future
research.

25

See Santos and Weiss (2012).
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A

Data Sources

This appendix describes the sources of the data for selected tables and figures in the paper
that contain actual data.
Figure 1: The data for never-married white males comes from the Integrated Public
Use Microdata Series (IPUMS) Census for both 1970 and 2000.
Figure 2: The data for the median age of individuals at their first marriage comes
from the U.S. Census Bureau (Table MS-2). The standard deviation of persistent shocks
are the values estimated by Heathcote, Storesletten, and Violante (2010). Their series for
the variances is smoothed using the HP-filter. The non-filtered data is very noisy but is
also positively correlated with the series for age at first marriage (0.40). The values for the
variances reported in their paper are very similar to the ones obtained here in Section 5.
Figure 3: The fraction of households with children is computed using data on families
headed by a white male from the IPUMS-Census data for both 1970 and 2000.
Figure 7: The data for married couples with children comes from the IPUMS-Census
data for both 1970 and 2000. We compute the fraction of married couples with at least one
child in the household, by age.
Figures 10 and 11: The data for never-married white males comes from the IPUMSCensus for 1970 and 2000. A male is college-educated if he has at least 16 years of education.
Figure 12: The data for white males comes from the IPUMS-Census for both 1970
and 2000. The lines labeled “1970” and “2000” are the same as in Figure 1. Singles that are
not cohabitating are represented in the line “2000 - no cohabitation”. Note that, for 2000,
we do not consider individuals that are not married but cohabitate and have children as
singles. This explains the small diﬀerence between the lines “2000” and “2000 - legal”.
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B

Other Data on the Delay in Marriage

In this section, we present data on the delay in marriage for diﬀerent groups of the population for both 1970 and 2000. Figures 10 and 11 plot the fraction of white males that are
single conditional on their educational attainment, i.e., whether they have a college degree
or not. It is clear that marriage has been delayed by individuals of both education groups.

Figure 10: Percentage of College-Educated White Males Never Married, by Age
One form of living arrangement that we abstract from in this paper is cohabitation.
Young adults could have been opting to cohabitate instead of getting married in 2000.
Figure 12 shows that this is not the case. Even though there is a fraction of the population
that currently cohabitates, an increase in the fraction of singles among young adults is
clearly visible in the figure. Note that our definition of married individual diﬀers a little
from the legal definition reported in the Census. In particular, we treat individuals that
cohabitate and have children as eﬀectively being married. This causes the small adjustment
observed in Figure 12.
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Figure 11: Percentage of Non-College-Educated White Males Never Married, by Age

Figure 12: Living Arrangements of Young Adults
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C

Estimation of Income Processes

We use data from the PSID for all waves between 1968 and 1997. As described in the
text, we separately estimate the processes described in Section 3.1 for married and single
individuals. We use data for male respondents that satisfies the following criteria for at least
three years (which need not be consecutive): (i) the individual reported positive earnings
and hours; (ii) his age is between 18 and 64; (iii) he worked between 520 and 5100 hours
during the year; and (iv) he had an hourly wage above half of the prevailing minimum wage
at the time.
First, in order to generate the residual earnings, we run a cross section Mincerian regression for each year, controlling for education and a polynomial in age. Residuals generated
from these regressions are used in the estimation procedure. We estimate a slightly modified
version of the processes described in Section 3.1 in order to include individual fixed eﬀects
(which are not present in the model). We estimate time-varying variances for each shock
for each year and HP-filter these time series for the variances. These HP-filtered variances
for the shocks are reported in Table 2. The standard errors are computed using a bootstrap
procedure. For a formal proof of identification of the parameters, see Karahan and Ozkan
(2010).
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D

Labor Supply- Full Lifecycle, 1970

In Section 5.4.1 we compare the non-targeted model moments on married women’s labor
supply over the lifecycle with actual data. We do so following cohorts, and thus have a
limited ability to follow women over time, as the full lifecycle of women from 2000 has
not yet been realized in the data. In Figure 13 we show the complete lifecycle for women
who were 25 in 1970. Notice that the model dramatically underestimates the labor force
participation rates for women starting at age 40. This corresponds to the year 1985, by
which time much of the general rise in women’s labor force participation rates had been
realized. It is not surprising, therefore, that the model underpredicts this statistic, given
that the model implicitly assumes that people were surprised by changes to the price of
home inputs, the gender wage gap, and income risk observed since 1970.

Figure 13: Female Labor Force Participation Over The Lifecycle- Model and Data, 1970
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